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This manual is designed to direct you in the correct
maintenance and operation of your Barrango, Inc.
Carousel. We have attempted to provide all
information you will require, however, if additional
questions arise, please do not hesitate to contact us
for assistance.

Your new carousel is a simple machine to maintain
and operate. It is important to follow the guidelines
provided in this manual to. avoid damage to the
machine and hazards to your guests.

This carousel conforms with all applicable ASTM
amusement ride standards in effect on the date of
manufacture.
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JIM WILSON & ASSOCIATES, INC.

SANTA ROSA MALL
MARY ESTHER, FLORIDA

Serial Number: 021600-30

Model: 30 Foot — Short Version

Carousel Manufactured By:

Barrango, Inc.
360 Swift Avenue, Suite One
South San Francisco, CA 94080

Tel: 650-871-1931
Fax: 650-872-3107

Date of Manufacture: May 2000
Ride Speed: 4.5 rpm
Direction of Travel: Counter Clockwise
Passenger Capacity — Weight: 5500 Lbs. Total
170 Lbs. Per Adult
100 Lbs. Per Child
Passenger Capacity — Number: 20 Adults/21 Children

~ FElectrical Service: 208 Volt Wye, 3 Phase, 60Hz
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1)

2)

3)

OPERATION PROCEDURES

The carousel’s operation consists of a counter-
clockwise rotating platform with figures that
move up and down. This motion can cause
motion sickness to some individuals.

The carousel should be inspected every day and
an inspection report should be completed and
signed prior to operation. The inspection must
be conducted by a person who is familiar with
the inspection procedure outlined in this manual.
It 1s acceptable for the inspection to be
completed by the ride operator if he or she has
been properly trained in the inspection
procedure.

Following the inspection procedure you may
begin to load guests.

A) Be sure the machine is stopped and that the key

1s removed from the control station.

J
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B)

C)

Open the fence gate and allow the guests to enter.
The maximum number of seated guests for this
30 foot carousel is 20 adults or 21 children at one
time (5500 Ibs. Maximum total passenger
weight).

Close the gate and check to be sure that all guests
are either seated on animals or in the chariots.
Many operators allow adults to stand with small
children who are riding an animal. If your
company allows this practice, be sure these adults
are standing between the rows of animals to the
side. Never allow the adults to stand on the
mside or outside edge of the platform or between
the animals directly in front of or behind an
animal.

D) Check to see that all guests have their safety belts

tastened around their waist. The only safe
method of checking that each guest is ready is to
walk completely around the carousel.
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E) This carousel has been designed to withstand any
distribution of guests that could appear under
partial loads. Example: Fifteen guests on one
half of the machine and no guests on the other
half; however, the long term operation of the
carousel will be enhanced by having your guests
distribute themselves somewhat evenly around
the machine.

F) Return to control panel, depress foot safety
switch, insert and turn on key. While observing
the machine, press the start button. The warning
bell that the carousel is about to start will
automatically sound and the green light will go
on.

G) Watch the machine carefully during the first
revolution to check that all guests are riding
safely.

H) The operator must continue to depress foot safety
switch and watch the machine throughout the ride
cycle.
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If you observe any problems, push the large red
button and the machine will come to a stop.

I) Under normal circumstances, the timer in the
control circuit will turn the machine off at a pre-
determined interval. (2 minutes recommended). Allow
the carousel to coast to a stop, then remove foot
safety switch and key from the control panel.

J) Open exit gate and allow the guests to depart.

K) Close the exit gate and return to Step 3-A for the

next ride.

4) Most handicapped people can safely ride the
carousel; however, some may be safer in the
chariot. Each case will have to be evaluated
individually, carefully weighing the safety of the
individual.

J
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This carousel has a wheelchair access ramp with one
chariot equipped to accommodate wheelchairs. Be
sure that the brake on the wheelchair is set and that
the safety belt is properly installed with the
wheelchair backed into the front of the chariot.

5) Individuals who are intoxicated or clearly under
the influence of drugs should not be permitted to
ride the carousel.

6) No guest should be allowed to change animals or
to get on or off the carousel while it 1s in motion.
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DAILY INSPECTION

The carousel should receive a complete inspection
each day prior to operation. The following areas
should be mspected.

1)

2)

3)

4)

5)

Inspect the condition of the platform for any
tripping hazards or foreign material that could
cause the deck to be slippery.

Check electrical wiring for any loose or frayed
wires that could create a hazard.

Check that each individual animal 1s firmly
attached to its pole and that no excess play is
occurring at the pole attachment points.

Check that stirrups are firmly affixed to animal
poles.

Check each restraint belt for condition and
function.
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6)

7)

8)

Inspect the drive unit, center pole, horse hangers,
cranks and flower pots for missing or loose
fasteners or any other problems.

Inspect area below platform to be sure it 1s clear
of any obstruction debris.

Run the machine and watch for any loose
components or unusual noises.  Walk the
platform with machine running and watch each
row of horses go through two up and down
cycles watching for any jerkiness or unusual
noises that could signal problems in the
crankshaft system.

(Note: This inspection should be done with the
music system off).

9) Check all light bulbs and replace as necessary.

10) Any problems should be investigated by a

competent maintenance person prior to operating
the ride. If everything checks out correctly, a
dated checklist should be filled in and signed

prior to operation.
9
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Serial Number #021600-30
30° Carousel Specification
Model 30 Foot - Short Version
Date of Manufacture: | May 2000
Ride Speed: 4.5 rpm
Direction of Travel: Counter-Clockwise
Maximum Total Passenger Weight: 5500 Ibs.
Maximum Total Passengers: 20 Adults/21 Children
Ride Duration: 2 -2 % Minutes
Loading/Unloading;: All Passengers Simultaneously
Maximum Passenger Height: 42” (Unaccompanied by an Adult)
. Minimum/Maximum Line Voltage:
208 Volt wye, 3 Phase, 60 Hz.
Horsepower Rating: 7.5 Hp
Maximum Ride Weight (Unloaded): 22,000 lbs.
Total Height: 28 Feet
Total Diameter: 30 Feet
Maximum Ride Weight (Loaded): 27,500 Ibs.
10
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MAINTENANCE PROCEDURE

The carousel will normally require only regular
lubrication (see lubrication chart) and safety
inspections by maintenance personnel; however the
plastic bearings supporting the crankshaft and those
in the horse hangers will periodically require
replacement. To accomplish this unbolt the animals
from the crank in question, then unbolt the pillow
block bearing at the inner end of the crank, remove
the safety pins at the outer bearings and lift the crank
out of the way. Simply remove the worn bearings
retaining bolts and replace them. Reassemble in the
reverse order bemg careful to check the gear
backlash.

11
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MOTOR CONTROLLER

If the motor controller settings are changed for any
reason, it must be reset in accordance with the unit’s
manual included herein. Please contact the factory

for access code at:
650-871-1931.

12
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Recommended Spare Parts List

2 Horse Hanger Bearing (Plastic) #104  60.00 Each

2 Crank Pillow Locks (Plastic) #205 100.00 Each

20 Clear Light Bulb 11S14 (Clear)  2.00 Each
1  Flower Pot 95.00 Each
NOTE:

We strongly recommend that you do not use “equivalent”
parts from other suppliers. We have used only top quality
parts from brand name suppliers and the safe operation of
your carousel depends on these quality parts!

13
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LUBRICATION

Proper lubrication is the key to a long trouble free life
for a carousel. Inadequate lubrication will
dramatically shorten the life of its components;
however, over-lubrication can cause oil and grease to
drop on other components and thus transfer to guests’
clothes. For this reason, we have included a
comprehensive lubrication chart with this manual for
your reference. We suggest you post a copy of this
chart on the back side of the inner scenery for
reference, and then keep accurate records of your
actual lubrication intervals.

Please note that operating conditions, climate and

other factors may cause you to alter lubrication
frequency called out.

14
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BULL GEAR

PILLOW BLOCK BEARING

— SWEEP HUB ASSEMBLY

SPACER

RING GEAR

BOLT

- BEARING

PHENOLIC WASHER
‘

DRIVE GEAR

CENTER SHAFT

BEARING SUPPORT
' GEAR BOX

MOTOR

- ~ MOTOR MOUNT




LUBRICATION CHART

LOCATION LUBE TYPE AMOUNT INTERVAL
. GEAR REDUCER See Attached Mfg. Lit. 6 Months
. UPPER TIMKEN BR'G Chassis Lube Chevron 1/2 Ounce 60 Days
Multi-Motive #2
. SWEEP HUB BR'G Chassis Lube Chevron 1/2 Ounce 60 Days
Multi-Motive #2
. OPEN BEVEL GEARS Chevron Open Gear Brush on 60 Days
Grease #620-650 Lightly
Viscosity
. BEVEL PINION Chassis Lube Chevron 3 Drops 60 Days
SUPPORT Multi-Motive #2
. DRIVE PINION Chevron Open Gear Brush on 30 Days
Grease #620-650 Lightly




CAROUSEL LUBRICATION DIAGRAM
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Upper Timken Bearing
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Open Bevel Gears
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Motors and Brakemotors
Type BM Brakes

GENERAL

Every SEW-Eurodrive motor is thoroughly tested. checked, and
properly packed prior 1o shipment. However, please check immediately
upon arrival for shorage of parts or transir damage. Note the damage or
sﬁortagc on the freight bill of lading and file a claim with the carrier. Also,
notify SEW-Eurodrive of the shortage or damage.

INSTALLATION

For motors mounted integrally 10 2 gear unit, please refer two the
Operaring Insmuctions for Gearmotors and Gear Reducers for proper
installadon cf the drive. The drive inswallation site should be selected to
ensure:

* Ambient temperanres below 40°C ¢ 104°F).

* Unimpeded fiow of air to the motor and variable speed units.

¢ Accessibility to gear unit, oil plugs.

* Adequate space for the removal of the brakemotor fanguard for
brake adjustment and maintenance.

The dnve unit should be mounted on a flaL vibration damping, and
torsionally rigid soecnure. The flamess tolerance of the supporting sur-
face should not excesd:

For imotor size 180 and smailer — 0.004 inch
Tor motor size above 180 — 0.008 inch

Do not hammer on the shafis o install couplings, sheaves, erwc.
Hammering can cause brinelling of the bearings and a reduction in
bearing life. Wa recommend heating the components o approximartely
175°F and siiding them on. This wiil reduce possible damage w0 the
bearings. In addition. there is a merric 1apped hole in the center of the
MOW0r snaft that can be utilized with a too] 10 Press on or remove the
coupling, sheaves, erc.

The motor shaft diamerers are merric and have rolerances as listed
in the SEW-Eurodrive catalogs. Shaft couplings should be properly
aiigned 10 preven: vibraiion, coupiing wear and premarure failure of the
snaft bearings.

Maximum Paralle] Offser — 0.003 tnch
Maximum Angular Offset — 0.030°

To prevent the ourput shaf and bearings from being subjected to
excessive loads, the maximum overhung loads, as shown in SEW-Euro-
drive carajogs, should not be excesded. Please consult our engineering
department if the load may excesd the recommended figure given or
where there are combined radial and axial loads. In such cases, the exact
operating conditions must be stated including speed, direction of rowation.
position. magninude and direction of the external radial and axial Joads
being applied. -

LONG TERM STORAGE

If the motor must be stored for a long period of time withour
operating, the motor must be stored in a dry, protected area, and in the
mounting position indicated on the unit nameplate.

In order to ensure that the motor has not been damaged by moisture
after a prolonged storage. the insuiztion resistance should be checked. An
Insuiarion tester with a measurement voitage of at least 500V (e.g.
magneto generzior) shouid be used for this purpose. The insujation

SOUTHEAST MANUFACTURING

& ASSEMBLY CENTER

1295 Spananourg Highway/Lyman SC 29365
(803) 439-7537  Fax: (803) 439-0565
SOUTHWEST ASSEMBLY CENTER

E UROD R l v E 3950 Prannum wav/Dallas TX 75237

{2141 330-2824 Fax; {214} 3304724

OPERATING INSTRUCTIONS
09 793 57 US

resistanice is sufficient if it has an ohmic value of at least 1000 x Vy (e.g.

. AVN = 230VAC: Ringy > 230000 ohms = 0.23M ohms. If the measured
value is smaller, the moror shoyld be dried before use (for example, with
hot air up to 2 maximum of 90°C or by resistance hearing with an
auxifiary AC voltage of 10% of Vy via an isolaring tansformer). Care
should be taken to ensure that the moror is heated with not more than 20%
of its rated current and that the rise in lemperature is not more than 90°C.
The drying procedure can be stopped when the insulation resistance has
reached 500000 = 0.5M ohms.

SEVERE DUTY UNITS

Severe Dury Unirs are indicated with the lerters “-KS" at the end of
the motor tvpe on the motor nameplate. Severe Durv units inciude drain
holes in the motor end bells and conduit box at the lowest points allowing
condensation to drain out of the motor.

CAUTION! The drain holes are installed for the mounting position
listed on the gearbox namepliate. Installing a unit in a mounting
position other than what is shown on the nameplate will reposition ;'
the condensation drain holes. Asa resuit. the drain holes may not |
belocated at the Jowest point and may not allow water 1o drain. This |
€an cause premature drive failure. “1

ELECTRICAL CONNECTION

The motor must be instalied and connectad by a qualified electician
whois knowledgeable with the NEC article 430 and local regulations. He
must make sure that the voltage and frequency of the elecwical supply

" correspond with the datw stamped on the motcr nameplare before con-
necung the motor in accordance with the wiring diagram. which can be
found in the terminal box. For brake connections, see the following
pages.

Atinsullation the electrician must make sure thar the ierminal block
Jjumnpers are posijoned correctly and thar all elecrrical cennecrions in-
chuding the ground connection are secure. In order 10 effectiveiy protect
the motor from overloads, appropriate motor protection must be pro-
vided. Fuses do not always provide adequate mortor protecrion. For
motors which are required 10 operate with a very high swart-stop fre-
quency, the overload heater tvpe motor protection is insufficient. It is
advisable in such appiications to provide the motor with emperamre
sensors (thermistors) m the windin gs. Moniror the thermistors by means
of an externaj wip device. In this way, the motor will be fully protected
against practically al] possible overloads.

When using motors outdoors or in washdown appiicarions the cable
entries into the terminal box must be directad downward to prevent warer
from entering the conduir box. The unused cable enmies must be closed
off properlyv.

LUBRICATION AND MAINTENANCE

The motor bearings are sealed and the grease content is adgequate for
the life of the bearing.

MIDWEST ASSEMBLY CENTER WEST COAST ASSEMBLY CENTER
2001 Vest Main StrweyTrov Gri 45373 38599 San ~nionio Roao/Haywaro CA 945z
(581203350026 Fax; (513: 222.470< ‘S10Y€87-2560  Fex; (570) aB7-€381

EAST COAST ASSEMBLY CENTER
200 High Hili Aoag/Bnogepon N.J 08314
(509) €67.2277  Fax: (6091 8453179

S &



BRAKE COIL RESISTANCE

Motor Frame [ DT71-80 DT80 ‘ DT90-100 DT100 ] DV112.132S l DV132M-160M | Dv160L-225
Brake Size | BMOS BM1 | BM2 BM4 BMS8 i BM15 BM30/31/32/62
Brake Torque (Ib-f) | 089-37 | 44.74 | 37-148 | 177.295 | 7.00-553 | 18.4-110 ) 36.9-4425
BRAKE VOLTAGE I RB(QY) RB(0) ) RB(Q) ’ “RB(Q) | RB(Q) RB(Q) ’ T RB(Q)
AC (to rectifier Vg) oc | RT(C) ’ RT(Q) R ' Ry | Rro) RT(Q) RT(Q)
- R ( 3.8 3.3 27 ‘ 16 I 0.8 0.7
| 132 | 118 I 10.3 ’ 82 | g2 | 5.0 I 5.3
[ 7 | 152 133 10.7 62 | a1 « 238
105-116 @ , 525 I 47.0 ’ 40.9 l 327 ;] 327 , 20.1 | 21.1
- | 540 | 481 421 3338 ;196 9.8 ;‘ 8.9
186-207 80 1 ek [ 1ag ( 129 I 103 [ 103 é 635 | 66.7
o | 68.0 i B05 [ 530 | 5 i 247 : 12.4 ; 1.2
208-233 S P [ g7 [ 163 | 130 " 130 | 80.6 | 84.0
| —— ey | 170 B | 107 P82 _: 311 ! 281
- | 525 . 470 | 409 I 327 I 327 [ 201 i 211
370414 &7 | 215 EL { 168 [ 134 781 j 392 354
| 661 i 501 ] 515 411 | 411 | 253 : 266
1271 | 24 i 213 168 98.3 49.3 ; 44 6
415-464 185 l 832 ! 744 645 518 I 518 ! 318 ’ 334
[Valtage AC - The voltage shown is the nameplate AC brake voltage supplied to the brake rectifier,

|
|

Brake Coil Resistance - vaiues must

DC - The voitage shown is the effective DC voltage required by the brake coil. The measured voltage from

the rectifier will be 10-20% lower than that shown.

be measured with the brake coil disconnected from the rectifier.

AB - Accelerator coil resistance in Q, measured from the red to the white brake coil wire.
RT - Fractional coil resistance in Q, measured from the white to the biue brake coil wire.

BRAKE CONNEC

important 1o refer 10

contol.

SEW-Eurodrive motor brakes can be connected in a number of
different wavs. In order 1o connect the brake for each application, it is

brake svstem. The brake fields are: brake voltage, brake torque and brake
This operaring instuction covers AC brake voltages with the follow-

ing brake control components. If the brake voltage is DG, or if the brake
conol components differ from those listed below, an additiona] operating

TION (AC VOLTAGE)

the data on the moror nameplate that describes the

SEW-EURODRIVE, INC

il

s.o.L

v
O
A

HPL

il

topping) or fast bra

SEW-Eurodrive fajl-safe mechanical brakes are DC, conrrolled.
wandardly, a brake rectifier (halfwave) is provided to convert the AC line
‘oluge to the DC voltage required 10 drive the brake. 24VDC brakes do
ot include a rectifier. When voltage (Vg) is applied 1o the brake, jt wil]
eiease. When voltage (VB) is removed from the brake, it will set. The
Take rectifier can be wired ejther for normal brake reaction time (setung,

faster brake reiease tmes allo
The wiring diagrams for
of the motor conduit box lid.

torotate when the nameplate AC brake voltage Vg is
rectifier terminals. There are certain cases where

receive its voltage from the motor's tertninal bloc
power is applied to the motor it will simultaneous]
start the moror, See Page 3 for this descnption.

ke reaction time. The fast brake reacrion wil] set the

msgucnon must be consujted for connectdon information. @ Bm(v_l )
e
— y N
i Brake Control (Rectifier) Brake Voltage Brake Torque Brake Conrrol
! BG1.5
BG3.0 brake more quickly which will Provide a shorter and more repeatable
: stopping disance. There are two basic types of brake rectifiers, BG and
BGEL5 BGE. The BG brake rectifier is standard on motor sizes DT 1. D71 09
BGE3.0 The BGE rectifier is standard on moror sizes DV112-DV3225. The BGE
: rectifier can be ordered with motor sizes DT71-DT100 and will provide

wing the motor 1o cycle more frequently.
brake connections are located on the inside
The brake will rejease

and allow the motor

the brake rectifier can
k. meaning that when
v release the brake and




- BRAKE VOLTAGE SUPPLIED FROM THE MOTOR

There are specific instances when the brake voitage can be tapped from the motor's terminal block. The advantage of brake svsiems wired in

this u}_ay is when power is applied 1o the motor, the brake releasss, (requiring no additional brake sup
the motor terminal block under the following conditions: 2 single speed motor; the motor is started
soft start). The connections shown on this page arc for normal brake reaction time. For rapid b

on the brake diagram located on the inside of the motor conduit box lid.

ply power wiring). The brake can be wired to
and run across the line (i.¢., no inverter or electronic
rake reaction time, incorporate the contact 2s shown

Brake Motor Connection
Single Speed Dual Voltage -AA/A
Connection Diagram DT72
Example Motor Voltages:
230A4/460A Volits - 60 Hz

g BGorf
R Braxe Recufier O
.. ¥ -y . 9]

Ml B
—

Ll L2 3

Motor wirea for low voltage.
Brake voitage matches low
mator voltage.
Exampie: 230/260V Moror
Motor wired 230V
Brake vonrage 230V

Ll 2 L3

Motor wired for high voitage.
Brake voltage maiches low
motor voltage.
Exarnple: 230/260V Motor
Motor wired 460V
Brake voltage 230V

< BGoril >
& Brake Recifier £

11 L2 13
Motor wired for high voltage.
Brake voitage malches high
motor voltage.
Exampie; 230/460V Motor
Motor wired 460V
Brake vonage 460V

Brake Motor Connection oSG T BGE
Single Speed Dual Voitage - Yvjy X
1] 121 I3 4t |18

Connection Diagram DT79

Example Motor Voltages:
230YY/460Y Volts - 60 Hz
200YY/400Y Volts - 60 Hz

Motor wired for low voltage.
Brake voltage matches iow
motor voitage.
Exampie: 230/460V Motor
Motor wired 230V
Brake voitage 230V

BG or BGE
Braxe Recufier

: .'P:rhr"lsi

Motor wired for high voltage.
Brake voitage matches low
motor voltage.
Example: 230/460V Motor
Motor wired 460V
Brake voltage 230V

BG or BGE
Brake Rechfier

1Mz s

-

s

NN

u L3

Motor wired for high voltage.,
Brake voltage maiches high
motor voltage.
Example: 230/450V Motor
Motor wired 460V
Brake voltage 460V

Brake Motor Connection
Singie Speed Dual Voltage - A)Y
Connection Diagram DT13
Examples Motor Voltages:
200A/346y Volts - 60 Hz
3304/575y Voits - 60 Hz
2204/380y Voits - 50 Hz

L1 12 3

Motor wired for iow voltage.
Brake voltage matches low
motor voilage
Exampie: 200/346V Motor
Motor wired 200V .
Brake voltage 200V

BG or BGE
Braxe Recufier

[ B -

"Motor wired for high voliage.
Brake voltage maiches low
motor voltage.
Example: 220/380V Motor
Motor wired 380V
Brake voltage 220V

¢ BGowBGE b

Loz L3
Motor wired for nigh voltage,
Brake voltage maiches high
motor vailage. y
Exampie: 220/380V Motor
Motor wired 380V
Braxe voltage 380V
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RE-ADJUSTING THE BRAKE AIR GAP

A properly adjusted brake air gap is critical for correct operation.
The following table indicates the required air gap measurement. '

!

[ Motor Size | Brake Size l Air Gap
DT71-DT100 © BMOS5-BM4 | 0.010"-0.024" (0.25-0.6 mm)
DV112-DV2251 BMB-BM31 | 0.012"-0.047* (0.3-1.2mm) |
| BM32.BMBZ | . .i
DV180.Dv22s | Double Disc | 0.016°-0.047" (0.4-1.2 mm) ,

Proionged use of the brake wiil wear the brake disc lining. This wear
increases the air pap. When the air gap approaches its maximum vaiue,
the brake must be re-adjusted. To re-adjust the brake, follow the proce-
dure below.

1. Remove the fan cover (14), fan snapring, fan (17), rubber seal (2),
and any accessories at the fan end. .

!d

Insert a feeler gauge berween the brake coil body (21) and the
stationary disc (22), tighten the adjusting nuts (19) until the minimum
vaiuc for the air gap is reached equaily around the brake. With motor
size 160L and up (brakes BM30 w0 BM62), first screw the threaded
bushings (24) into the endshield. Afier setting the air gap, lock the
bushings (24) against the coil body.

3. Ensure a play of 0.06” 10 0.08" (1.5 10 2 mm) in the releasing arm.
See “THE HAND RELEASE MECHANISM."

REPLACEMENT OF THE BRAKE DISC (26)

Extended operation of the brake may wear the brake disc (26)
bevond acceptable limits. The thickness of the brake disc can be meas-
ured to determine if this has occurred.

Motor Size Brake Size Min. Disc (26) Thickness
D171 - DT700 BMO5 - BM4 | 0.354" (9mm)
I pvi12 . pvzzs BMB8 - BM62 ! 0.394" (10mm)

If the brake disc (26) is worn below the measurement given, it must
be repiaced. If the thickness is grearer than the specification above, the
brake disc is still usable and the brzke can be re-adjusted.

THE HAND RELEASE MECHANISM

Most of our brakes are supplied with a hand-operated release Jever.
This allows opening of the brake without applying power, allowing for
adjustments on the driven machinery.

There are two brake release mechanisms available:

The “BMHR " (4) type requires a lever 1o be insered into the release
arm. To open the brake, pull the lever away from the motor. It will
re-engage automarically, once the lever is released. The lever. when not
used, is amtached 10 the motor's cooling fins with clamps.

The screw-tvpe “BMHF" (5) arrangement requires 2 hexagon kev
which, when turned clockwise, opens the brake.

Siee the stationary disc (22) will move away from the coil body
during the brake's operation, it is vital that there 1s free play (floating
clearance) on the release arm of 0.060"-0.080" (1.5-2.0 mm). The
springs (11) should be placed between the arm (7) and the nuts (12) 10
eliminate noise.

The brake release mechanism is not used to change the brake’s
torgue setting. There must alwavs be clearance‘on the lever,

TROUBLESHOOTING

Fault Motor does not run
1. Check the motor and brake wiring for damage and proper connection.

2. At the motor, measure the line voltage, line current and morc
resistance of all threc phases.

If all three phases read a similar current value, the following cong
tions may exist:

* The motor may be blocked by either an excessive external load, ¢
probiems in the reducer or the brake. In both cases, the motc
should draw Jocked rotor (in-rush) current. Consult SEW-Eurc
drive catajogs for these values. Release the brake mechanicail:
reset the air gap if needed, or disconnect the load from the outpu
shaft.

« If the brake is at fault electrically, see #4 bejow.

* If the current differs significantly from the rated locked rote:
current, the motor is either an incorrect voltage, or it is jumperec
for the wrong voltage.

4. If the brake can be released mechanically but does not respond tc
voltage, check the brake for electrical problems.

* Make sure the wiring is according to the instructions. Pay specizi
auention to the brake voltage.

= Energize the brake circuit and measure the AC voltage on the
recrifier terminals 2 and 3 (BG/BGE rectifiers). The measurec
voltage should correspond to the nameplate inscription: *“Brake
Vo

* Measure the DC voltage across terminals 3 and 5 of the brzke
recufier which should be abour 35% 1o 45% of the previousis
measured AC voltage.

If there is no fault found to this point, measure the resistance of
the brake coils. Disconnect the coil from the rectifier for this
Mmeasurement. See the table on Page 2 for the brake coil resisizncs
values.

= Measure the resistance of each brake coil lead to_the brake coi}
body. This test should show an open circuit. If 2 short is found.
the brake coil is damageg.

If the resuits of al) these checks (ejectical connection, mechanica}
checks and adjustments, and electscaj lests) indicate that the brzke
should work, then the most likely cause of the brake's failure to release
is a damaged brake rectifier.

Fault: Brake stopping time is too slow

If the brake has been operating well for some time and a graduzi
increase in stopping time has occurred, the release arm may have come
in contact with the coil body. Verify that the brake release arm end play
is correct, and check for exceassive brake disc wear, (see previoys instuc-
tions).

If the brake has been in operation for some time, and the stopping
has become ematic, dust accumulation around the starionary disc guides
may be the cause. Remove the brake's rubber scaling collar and clezn
with an air hose.

If the application is new, check the brake's wiring and air gap. If the
brake is not wired for fast response, then changing the brake wiring ic
fastresponse will decrease the stopping dme. Vertical motion and index-
ing applications may also require the fast response connection. Increas-
ing the brake's torque may remedy the situation, but will also increzse
stress on the gansmission.

On applications requiring excessive brake work, the lining's surface
may become glazed due 10 exgeme hear. The application of a BGE
rectifier will improve this situation dramatically. BGE reciifiers zre
standard equipment on motors size DV 112 - DV225. by optional on the
smaller sizes DT71-DT100. Contact SEW-Eurodrive for more informz-
tion.
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Brake end shield (7) Release arm (14) Fanguard
Rubber sealing collar  (9) Scaling ring (15) Grommet
Braking springs (10) V-ring (16) Dowel Pin
Hand release lever (11) Conical spring (17) Fan
Releasing screw (12) Release arm nut (18) N/A
Closing plate (13) Stud (19) Brake adjustment nut
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(20) Retamning stud (26) Brake disc
(21) Brake coil body complete

(22) Stationary disc . (27) Carner

(23) Pressure ring (28) Spacer bushing
(24) Setwing sleeve (29) Cup spring

(25) Dual brake pad stationary disc

Exploded view of the BM single-disc brake (size 71 - 160 L yi
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BMO5~-BM 15

Exploded view of the BM single resp. double-disc brake (size 160 L — 225)
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Troubleshooting Chart

PROBLEM

CAUSE

REMEDY

Motor Overheats

(Check temperature with
instrurmentation)

Motor not connected for proper supply voltage.

Check connection diagram on conduit box cover
and correct the wiring.

Supply voltage varies outside the allowaple
tolerance causing an undervoitage or over-
voitage condition.

Assure correct supply voltage.

insufficient cooling air volume due to:
a. Low frequency operation on variable
frequency drive.
b. Obstructed air flow.

Increase air flow:
a. Continuous running auxiliary fan.
b. Ensure uncbstructed air flow.

Ambient temperature is too high.

Ensure cool air gets to the motor. Ducting may
be required.

Qverload at rated voltage. Unit will draw current
in excess of nameplate rating and run below
rated speed.

Select a larger unit.

Motor's aliowabie duty cycle is exceeded (toc
many starts per hour reguireq).

The problem may or may not be solved with a
larger motor. Contact SEW-Eurodrive,

Single phasing due 1o brezk or loose connection
in supply line or blown fuse.

Repair supply lines.
Replace fuses.

Motor does not run.

Biown fuse.

Determine and zorrec: cause of failure and re-
place fuse.

Motor protection device activated.

Reset protective device. Identify and correct
cause for device activation.

Motor protection device faulty or wiil not reset.

Check protection device for faults.

Motor wiil not start or starts
sluggishly

Motor not connected for proper va'tage.

Check connection diagrarn in conduit box cover
and correct the wiring.

Large voitage and/or frequency fluctuation at
starting.

Ensure stable power supply.

For reduced voltage start-
ing, motor will not start in
Star Connection but will
start in Delta connection.

insufficient torgue in Star Connection.

Start motor directly in Deita Connection if possi-
ble. Otherwise use a larger motor.

Fauity contact in Star/Delta starter.

Correct fault condition.

Motor hums and draws
high current.

Faulty or defective winding.

Rotor dragging.

Have motor repaired by qualified service shop.

Fuses blow or motor over-
current protection trips im-
mediately.

Short circuit in power supply conductors or in
the motor. -

Correct the fault condition.

Motor has ground fault or winding to winding
short circuit.

Have motor repaired by qualified service shop.

Motor improperly connected.

Check connection diagram in conduit box cover
and correct the wiring.

Motor runs in wrong direction

Motor supply leads misconnected.

Switch two supply leads.

Note: |f after proceeding through the Troublesﬁooting Chart the motor is found to be defective, contact your nearest
SEW-Eurodrive Assembly Plant for warranty assistance or replacement parts.

Prnted in USA
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Gearmotors and Gear Reducers

GENERAL

These operating instructions are intended to help you install and
operate the drive. For trouble free service, proper installation and
operation are essential. Additionally, these instructions contain
Important recommendations on mainienance.

Before shipment every SEW-Eurodrive gear unit is tested,
checked and properly packed. However, please inspect the drive
immediately upon arrival for shortage or transit damage. Note the

damage or shortage on the freight bill of lading and file a claim’

with the carrier. Also, notify SEW-Eurodrive of the shortage or
damage.

LUBRICANTS

All gearmotors and gear reducers are supplied with the correct
grade and quantity of lubricating oil for the specified mounting po-
sition. Exceptions include reducers shipped without input assem-
blies. The recommended lubricants are found on page 2.

LONG TERM STORAGE

If the drive is not installed immediately, it should be stored in a dry,
protected area. If the drive is to be stored for an extended period of
time and was not ordered from SEW for long term storage, contact
your nearest SEW assembly plant for information on Long Term
Storage, or request §) Document #2115.

Drives which are used for standby service should be stored as a
sealed gearcase. :

INSTALLATION OF COMPONENTS ON DRIVE SHAFTS

Do not hammer on the shafts. Hammering can cause brinelling of
the reducer’s bearings shortening the bearing life. We recornmend
heating the components to approximately 175°F (when possible)
and sliding them on the shaft . This will reduce possible damage to
the reducer’s bearings. @ Document #2116.

Table 1. Standard Shaft Tolerances

Solid Shaft
Tolerances (inch)
+0.0000/-0.0005

+0.000/-0.001

Hollowshaft
Tolerances (inch)
+0.0005/-0.0000

+0.001/-0.000

Diameter (inch)
1.500 and smaller

Larger than 1.500

Shaft couplings should be properly aligned to prevent vibration,
coupling wear, and premature failure of the shaft bearings.

To prevent the output shaft and bearings from being subjected to
excessive loads, the maximum overhung load, as shown in SEW-
Eurodrive catalogs, should not be exceeded. Please consult our en-
gineering department if the load may exceed the recommended
figure given or where there are combined radial and axiai loads. In
such cases, the exact operating conditions must be stated including
speed, direction of rotation, position, magnitude and direction of
the external radial and axial loads being applied.

OPERATING INSTRUCTIONS

01 805 52 US

SHAFT MOUNTED REDUCERS

SEW-Eurodrive recommends the use of a light coating of Neve%
Seez™ (or equivalent) on the keyed output shaft. The Never-Seez™
lubricant may prevent rusting and fretting corrosion between the
reducer hollowshaft and the shaft of the driven machine. The lu’
bricant will aid in shaft removal when necessary. !

For additional information on shaft mounted reducers, drive shﬁft
configuration and tolerances, refer to the SEW-Eurodrive Catdlog
or request &) Documents #2201, 2202. "

INSTALLATION AND OPERATION

The drive installation site should be selected to ensure:

Ambient temperatures below 40°C (104°F),

Unimnpeded flow of air to the motor and variable speed units.
Accessibility 10 the drain, level and breather plugs.

Adequate space for removal of brakemotor fanguard for brake ad-
justment and maintenance.

The drive unit should be mounted on a flat, vibration damping, and
torsionally rigid structure. Careful alignment is critical. Mounting
to an uneven surface will cause housing distortion. The flatness
tolerance of the supporting surface should not exceed:

For gear units size 80 and smaller — 0.004 inch.
For gear units above size 80 — 0.008 inch.

For transportation, the units are supplied with the breather

plug already mounted. After the unit is
installed, the black rubber seallocated Fig. ]

on the breather MUST BE REMOVED
(Fig, 1). In addition, the oil level shouldbe |1
checked. Remove the plated (non-painted)
oil level plug. The oillevel is correct when
the surface of the oil is level with the low-
est point of that tapped hole, the exception is $37. Units W20 and
W30 are sealed in any position.

After installation, the actual mounting position should be con-
firmed against the mounting position shown on the gear reducer
nameplate. Adequate lubrication is only guaranteed if the unit is
mounted in the specific nameplated mounting position.

Referto the SEW Catalog or request@Document #2111,#2112,
#2113, or #2114 (R, F, K, or S, respectively) if a specific mount-
ing position diagram is needed.

MAINTENANCE
Wurning! Always ensure equipment is secure and electrical

the drive assembly. Oil levels and oil quality should be checked at
regular intervals, determined by usage and the environment.

Grease and oil should be changed per the recommendations on
page 2. Check coupling alignment, chain or belt tension, and
mounting bolt torque periodically. Keep the drive relatively free of
dust and dirt.

@ For additional information call the SEW FAXline, 1-800-601-6195, and request document number shown.

SOUTHEAST MANUFACTURING

& ASSEMBLY CENTER
1295 Old Sparlanburg Hwy/Lyman SC 29365
(864) 439-7537  Fax: (864) 439-7830

SOUTHWEST ASSEMBLY CENTER
3950 Platinum Way/Dallas TX 75237
(214) 330-4824  Fax: (214) 330-4724

EURODRIVE

WEST COAST ASSEMBLY CENTER
30599 San Antonio Road/Hayward CA 94544
(510) 487-3560  Fax: (510) 487-6381

e,

MIDWEST ASSEMBLY CENTER
2001 West Main Slreet/Troy OH 45373
(937) 335-0036  Fax: (937) 222-4104

EAST COAST ASSEMBLY CENTER
200 High Hill Road/Bridgeport NJ 08014
(856) 467-2277  Fax: (856) B45-3179



LUBRICANTS

LUBRICATION SCHEDULE FOR SEW-EURODRIVE GEAR UNITS

Ambient air |kin viscosity
Gear tempera- |at 40°C (¢St)
Heduc‘er Lubrication |-ture range ° Mobil CHEVRON Shell Texaco BP Kiuber
Type” Type F approx. Oil Co. 0il Co. 0il Co. Qil Co. Qil Co. Qil Co.
- o | Chevron : o
o ‘_';32-- . ) Non- . o . Sl )
A 1o VG220 | Mobigear | G20 | ShOOMAIA | yoron 220 | BP Energol |- Kiuberoi
. +104 : 630 Compound S GR-XP 220 | GEM 1-220
F . Rk 220
Oil
Chevron
+5 Non-
K to VG150 Mobilgear Lgaded Shell Omala | Meropa 150 | BP Energol Kiuberoil
+77 VG100 629 Common 0il 100 GR-XP 100 | GEM 1-150
ompound
150
Chevron
+32 Non- .
to VG680 Mogg%ear Léii?d Shell Omala | Meropa 680 | BP Energol Kiuberoil
1 i X .
+104 Compound Qil 680 GR-XP 680 | GEM 1-680
. 680
s oil Chevron
45 Non-
to VG220 | Moblgear | Leaded | gheil Omala | Meropa 220 | BP Energol | Kiuberoi
+77 i Compound Qil 220 GR-XP 220 | GEM 1-220
220
+176
Synth. Oil :“35 Consult Factory For Use of Synthetic Oils
General Synth. +200
Grease ;-OO Consult Factory For Use of Grease Filled Reducers
Grease . Chevron Shell BP CEN-
Bg;g‘rﬁ"?r Used for normal application MOPILX | DurarLith | Alvania Multifak | Energrease | TOPLEX
g Temp. range—20°F to 250°F EP2 Grease R 3 EP2 LS3 2EP

"Applies 1o all reducers with or without motor and input shaft.

Qil levels and oil quality should be checked at frequent intervals,
depending on usage. Oil changes are required at intervals of
10,000 operating hours or every two years, whichever comes
first. If a synthetic oil lubricant is used then this period can be ex-
tended to 20,000 operating hours or every four years, whichever
comes first. In applications where hostile operating conditions
exist, such as high humidity, corrosive environment, or large
termperature changes, the lubricant should be changed at more
frequent intervals.

The gear units W20 and W30 are supplied with a synthetic oil
which is good for the life of the reducer, independent of the
mountng position.

Grease packed bearings should be cleaned and regreased every
10,000 hours or 20,000 hours for synthetic grease. Input (high
speed) beanings should not be overgreased. They should be
filled with grease not to exceed 1/3 of the bearing’s free volume.
For output bearings and bearings with replaceable grease
shields, fill to 2/3 of their free volume.

ATTENTION

When the recommended lubricantis not available, it is permissi-
ble to use a lubricant having equivalent characteristics but we do
notrecommend that lubricants of different brands be mixed. Un-
der no circumstances should synthetic lubricants be mixed with
one another, or with one having a mineral base.



LUBRICANTS

Oi] Capacities

tl

Paraliel Helical Gear Units - “R” U.S. Gallons !
Mounting Position
Gear Unit B3 " B5" B5I B5lI Bslll B6 ¥ B7? Bg "2 Vi va! V5 ve" -

RX/RXF 57 0.16 0.13 0.18 0.29 0.18 0.24 0.24 0.34 0.29 0.21 0.34 0.21

RX/RXF 67 0.21 0.18 0.26 0.40 0.26 0.29 0.29 0.45 0.45 0.21 0.50 0.21 _

RX/RXF 77 0.29 0.24 0.42 0.63 0.42 0.42 0.42 0.69 0.66 0.40 0.71 0.40

RX/RXF 87 0.45 0.42 0.77 1.29 0.77 0.77 0.77 1.27 1.24 0.66 1.27 0.66 /j

RX/RXF 97 0.55 0.55 1.27 1.87 1.27 1.27 1.27 1.95 1.85 0.95 1.85 0.90

RX/RXF 107 1.03 0.82 1.90 2.96 1.90 2.03 2.03 3.06 2.77 156 3.14 1.48

R..117 0.07 0.07 0.09 0.09 0.09 0.09 0.09 0.09 0.16 0.16 0.16 0.16

0.07 0.07 '
B 0.11 0.11 0.1 . ) . )
R..27 ©11) | ©11) 0.11 0.11 0.11 0.18 0.18 0.18 0.18
0.08 0.11
0.21 0.26 0.26 : . . } .
R..37 ©0.26) | (0.26) 0.21 0.26 0.26 0.29 0.24 0.29 0.24
0.18 0.18
0.4 0.40 0.4 . . . ) .
R..47 (040) | (0.40) 0 0 0.40 0.40 0.40 0.45 0.42 0.45 0.42
0.21 0.21 ;
0.5 0.45 0.45 . . ) . . .
R..57 (055 | (0.55) 8 0.45 0.45 0.45 0.53 0.48 0.55 0.50
0.29 0.32 0.71 0.69
. 0.71 . ) . . X . -
R..67 ©061) | (0.66) 0.50 0.55 0.48 053 0.74 0.82 (0.95) 0.84 0.92)
0.32 0.32 1.0 1.0
R.77 ©079) | ©69) 0.63 0.87 0.79 0.66 0.90 1.0 0.98 (1) 1.2 (13)
0.61 0.63 1.8 1.8
. 9 . . . ) . .

FLTB? Y (1.6) 1.7 i 1.7 17 1.7 1.9 2.1 @1) 2.1 2.4)
el o 1.2 1.3 3.1 X
1?..97__ 26) @7) 3.0 3.0 3.1 3.0 3.1 3.1 3.7 (3.9) 3.5 @9) .
o 16 1.7 4.2 43

R..107 (3.6) (3.9) 3.5 4.5 42 35 4.2 4.5 5.1 (5.3) 5.1 (5.4)

2.6 25 7.1 7.4

R..137 (6.6) 6.6) 6.6 7 6.6 6.6 6.6 7.8 8.6 (8.6) 8.3 (8.6)

4.1 43 12 12
1 1
R..147 (11) (1) 1 13 1 10 11 13 14 (14.5) 14 (14.5)
74 6.9 21.6 217
R.167 (185) | (185) 172 20 18.7 17.4 18.2 20.6 232 (24) 23.2 (24)

’On compound gear units the larger gear unit is to be provided with the oil quantity in parenthesis.

*On compound gear units having mounting positions B6, B7, or B8 the smaller gear unit is to be provided with the oil filling of the B5 mounting position.

Refer to the SEW Catalog or request Document #2111 for R-Series mounting position diagrams.

Right Angle Helical-Worm Gear Units - “S” U.S. Gallons
Mounting Position
B3, ’ , VS, Vi
Gear | B8l | B3l B6 | B8" | VIA | VIB | V5il, V6 H5
Unit |B6l | B6I | B5 | B5I | B5I | BSIM | B8l | B3 | VIB | VIIA | VBl | HI | H2" | H3 | Ha | He
S.37 007 | 016 | 011 ] 0.07 | 0.46 | 043 | 041 | 043 | 041 | 011 | 011 | 007 | 013 | 046 | 041 | 011
S.47 | 009 029 | 024 | 011 | 0.32 | 024 | 027 | 18 | 024 | 026 | 021 | 041 | 0.18 | 029 | 021 | o021
S.57 | 013 |-040 | 032 |.0.13 | 040 | 026 | 0.32 | 026 | 037 | 037 | 034 | 013 | 026 | 0.42 | 029 | 032
0.61 058 048
S.67 | 026 | 084 | 058 | 026 | 084 | 000 | 058 | g | 069 | 071 | 00 | o026 | Jd0 | 077 | 053 | 066
10 0.98 0.95
.77 | 050 | 18 [ 108 | 05 | 172 | i | 111 | gy | 18 | 12 | 12 |05 | Jo0 | 156 | 103 | 12
s.e7 |087 | 32 |211| 10 [ 317 | M7 | oqa | 18 | ovg {040 | 22 |10 | M | 30 | 20 | 21
: . ‘ ) ) 17 | en | 214 | os) | 2 . : o o5 | 2 . :
3.64 354 3.0
s.07 8| 59 1396|195 | 628 | L of | 396 | (o) | 475 | 449 | 4a0 | 185 | OO | 554 | 370 | 414

"On compound gear units, the larger unjt is to be filled with the quantity in parenthesis.

Refer to the SEW Catalog or request @ Document #2114 for S-Series mounting position diagrams.

) For additional information call the SEW FAXline, 1-800-601-6195, and request document number shown.

\7%




LUBRICANTS

Qil Capacities

Right Angle Helical-Bevel Gear Units - “K” U.S. Gallons
Mounting Position
B3, H1, B3I,

Gear Unit B5I B6lI B5 B5ll B5Il B6, B8l B6l B8
K..37 0.13 0.34 0.29 0.40 0.29 0.26 0.16 0.26
K47 0.21 . 0.53 0.34 0.58 0.45 0.34 0.21 0.40 T
K..57 0.29 0.84 0.61 0.92 0.69 0.63 0.40 0.63
K..67 0.29 0.90 0.63 0.95 0.74 0.63 0.40 0.69
K..77 0.58 1.56 1.08 1.58 1.16 1.08 0.74 1.16
K..87 0.98 2.88 2.16 3.14 2.38 2.11 0.98 2.30

| K.87 1.85 5.28 3.88 5.68 4.57 3.70 1.85 4.14

K..107 264 8.45 5.81 '9.24 6.86 554 264 6.73
K..127 554 14.26 10.96 14.52 12.14 10.96 5.54 11.62
K..157 8.18 23.76 17.42 24.29 18.22 16.37 8.18 17.16
K/KH..166 8.18 31.15 —_— 31.15 — — — —
K/KH..186 156.05 51.22 - 51.22 —_ — —_ -—

Mounting Position

Gear Unit V1, Vil V5, V5] V6/V6! H2 H3 H4 HS, He

K..37 0.26 0.26 0.26 0.26 0.37 0.26 - 0.26
L K.47 0.42 0.42 0.42 0.42 0.55 0.34 0.42
; K..57 0.77 0.69 0.63 0.74 0.95 0.69 0.77
[ K..67 0.71 0.69 0.69 : 0.71 0.95 0.63 0.69

K..77 1.19 1.11 1.16 ’ 1.21 1.58 1.08 1.16
K..87 2.22 2.08 2.11 2.32 2.93 2.16 211
K..87 4.14 414 4.09 4.14 528 3.88 4.14
K..107 6.60 6.34 6.34 6.34 8.45 5.41 6.34
K..127 10.82 10.56 10.82 11.35 13.73 10.96 10.56
K..157 16.37 15.31 16.37 17.69 22.97 17.42 16.37
K/KH..166 25.08 — —_ — — — —
K/KH..186 40.92 —_ = — — — —

Refer to the SEW Catalog or request@Document #2113 for K-Series mounting position diagrams.
the SNUGGLER® Helical Gear Units - “F” U.S. Gallons
Mounting Position

Gear H2, B5Il, | H3, B5II,

Unit H1 B5 B6 B6ll B3I, B8l | H4, B3, B8 B5! H5 Vi V5 H6, V3, V6
F.37 0.26 0.26 0.26 . 0.18 - 0.29 0.26 0.26 0.34 0.32 0.32 0.32
F.47 0.40 042 0.40 0.29 0.45 0.40 0.40 0.50 0.50 0.50 0.50
E.57 0.71 - 073 0.69 0.55 0.79 0.77 0.77 1.08 1.08 1.06 1.00
F.67 0.71 0.71 0.71 0.50 0.84 0.77 0.77 1.00 1.00 1.00 1.00
E.77 1.32 1.35 1.32 114 .66 | 159 1.59 2.14 2.14 2.11 1.93
F.87 2.64 272 T 2.64 2.06 2.96 2.85 2.91 3.65 3.72 3.65 3.48
F..97 4.89 5.02 4.89 3.33 5.42 4.89 4.99 6.65 6.74 6.65 5.94
E.107’ 6.47 6.74 6.47 5.15 7.40 713 7.26 9.91 10.17 9.91 8.45
F.127 10.30 10.96 10.70 8.98 12.94 12.28 12.28 16.11 16.64 16.11 14.79

72357 17.95 19 18.22 16.9 20.86 22.18 22.97 27.46 27.98 27.72 27.72
Refer to the SEW Catalog or request @. Document #2112 for F-Series mounting position diagrams.
) For additional information call the SEW FAXline, 1-800-601-6195, and request document number shown.
4 1299
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AC Inverter

WEC1000 Series — 1 HP
WFC2000 Series — FHP to 25 HP
WEC4000 Series — 1 to 75 HP
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Program Code Summary (Level 1-2)

+ | Name o | Sasor| units Access| See | Customer
.01 | MODEL | Mode! Number * |1 0-65000 (Note 1| — 1 25

02 RVLVL | Software Revision 0-640 | Note 1 - 2 25

03 IRAT | Rated Current 2-200 (Note 1 A 2 25

05 | SERNO | Serial Number 0-65000 -—- - 2 25

06 REP | Repair Date 0-65000 | --- 2 25

07 | FLT3 | LastFault 1 25

08 | FLT2 |2nd Fault 2 25

09 FLT1 1st Fault -~ — - 2 25

12 | FOUT | Output Frequency 0-400 | — | Hz | 1 25

13 | VOUT | Output Voltage 0-100 — % 1 25

14 | JOUT | Output Current 0-650 | - A 1 26

15 | LOAD |Drive Load 0-200 | — % 1 26

16 | TORQ | Load Torque 0200 | -- % 1 26

17 TEMP | inverter Temp { 2-105 -— 1 26

18 | TIME1 | Total Run Time 0-65000 | - 2 26

19 { TIME2 | Power On Hours 0-65000 | --- 2 26

1B | FLUX | Magnetizing Current 0-100 % 2 26

21 | MODE {inputMode - - 0-36 o | - 1 |26&27

24 | FSEL .| Reference Select 0-19 0 - 2 27

27 | TLSEL { Torque Limit Select 0-6 0 2 28

31 | FMIN | Min. Frequency 0.00400| o0 Hz 1 28 | 50

32 -{ FMAX - | Max. Frequency 20.00-400| 60 Hz 1 28 50
33 F2 | Preset Speed #2 - Jog 0.00400| 5 Hz 1 28

34 F3 | Preset Speed #3 0.00-400| 20 Hz 2 28

35 | F4 | Preset Speed #4 0.00-400| 40 | Hz 2 28

36 | 'F5 | Preset Speed #5 (Note 2) 0.00-400 | 60 Hz 2 28
37 | F6 - |PresetSpeed #6 (Note 2) 0.00-400| 0 Hz 2 28

38 . | F7: | Preset Speed #7 (Note 2) 0.00-400| © Hz 2 28

39 | FTL [ Min. Frequency in Torque Limit 0.00-400 | 10 Hz 2 29

41| RSEL -| Ramp Selector _ I 0-7 0 2 29

42 | ACC1 { Acceleration Time #1 - 0.10-600 3 s 1 29 | 40

43 | DECT | Deceleration Time #1 0.10-600| 3 s 1 29 | 40

44 | Acc2. | Acceleration Time #2 0.10-600 | 1 s 2 29
45 | DEC2 | Deceleration Time #2 0.10-600 | 1 s 2 29

46 | DECTL | Torq. Limit Response Time 0.10-30 1 s 2 29

47 | DCBRK | DC Brake Time 0-5 0.2 S 2 29 4.7

48 | DCVLT | DC Brake Voltage 0-15 |[Noted1 | % 2 30

51 VSEL | V/Hz Characteristic Selector 0-6 0 2 30

52 | BOOST | Torque Boost 025 |[Notel1| % 1 30 7.0

53 | FKNEE | V/Hz Knee Frequency 26-640 | 60 Hz 2 31
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Program Code Summary (Con.’t.)

¢ | Name o, | Eason | units (Access) See | Customer
54 | SKBND | Skip Freq. Hysteresis Band 0.20-20 1 Hz 2 31
55 SK1 Skip Frequency #1 0.00-400f 0O Hz 2 31
56 | SK2 | Skip Frequency #2 0.00-400| © Hz 2 31
57 SK3 | Skip Frequency #3 0.00-400{ © Hz 2 31
58 SK4 | Skip Frequency #4 0.00-400f © Hz 2 31
59 | MVOLT | Rated Motor Voltage 185-480 | Note 1 v 2 31
5B IMAG | Rated Magnetizing Current 15-85 |Note1| % 2 31
61 LTLF | Load Torque Limit Forward 5-150 150 %o 2 31
62 LTLR | Load Torque Limit Reverse 5-150 150 % 2 31
63 RTLF | Regenerative Torq. Limit FWD 5-110 80 % 2 31
64 RTLR | Regenerative Torg. Limit REV 5-110 80 % 2 31
65 SLIP | Slip Compensation 0-10 0 % 1 32
66 | STAB | Current Stability 0-4 2 - 2 32
67 TOL | Timed Overload Trip Point 0-100 0 % 1 32 | 99.5
68 | NRST | Restart Number - 08 0 2 33
69 | DRST | Restart Delay 0-60 0 s 2 33
6A TOLC | Timed Overload Characteristic 0-7 0 -— 2 33
70 MCAL | Meter Calibration 0-255  [settotOVDC| — 1 33
71 | METER | Analog Meter Output 07 1 - 1 33
72 ST Auxiliary Output #1 0-11 6 - 2 34
73 ST2 | Auxiliary Output #2 0-11 3 - 2 34
74 ST3 | Auxiliary Output #3 0-11 7 2 34
75 STR | Auxiliary Relay (Fault) 0-11 2 — 1 34
77 MOL | Motor Overload Input 0-1 0 - 2 34
81 | PRGNO | Special Program Number 0-65000 0 — 2 34-39 2
82 | START | Inverter Start Options 0-7 0 - 2 39
83 | PWM | Carrier Frequency Selector 0-8 1 2 40 8
84 DISP | Display Option Full Setting 0-65000 0 2 42
85 UNITS | Display Units ALPHA [RPM_1| -- 2 42
B6 | LANG | Display Language ' 0-3 0 — 2 43
87 | ACODE | Security Access Code ) 0-999 0 — 2 43
88 | FRO [ Freguency Reference Output 0-1 0 2 43
A2 | RATIO | Master Slave Speed Ratio (Note 2) | 0200 | 100 | % 2 43
B1 | OPTNO | Option Board Number 0-6 0 - 2 43
Cx | CNTLx | Event Control (1-9) BINARY (8)) © - 2 34-39
Ex | ECNTx | Event Counts (1-9) 0-65535 0 — P 34-39

Notes: 1. Default value is model dependent.
2. Parameter adjustable while drive is in the run mode.

See Section 5 for parameters accessible in Level 3 (SIO control).

See page numbers.




SECTION 1
GENERAL INFORMATION

1.1 Preface

correct installation and maximum performance. The information contained herein is considered current with
the release of version 4.2 (02-RVLVL) of the drive software,

AR AT W b L e e L e L

1.2 Inspection

A. Upon receipt of the product, unpack the AC inverter and carefully inspect for any damage sustained in

3 transit (depression in the enclosure, damage to parts, missing parts). If damage is apparent, the freight or
€xpress agent should be notified within 15 days of receipt of the product and a request be made that he
make an inspection of the merchandise; then a claim should be filed against the carrier. For UPS shipment
damage, save the box and packing material and notify TB Wood's Incorporated immediately.

B. Next remove the AC inverter cover, if supplied, and inspect for any loose screws, nuts, or connectors.

C. Read the technical data plate and verify the correct horsepower size for the application and note the input
voltage and current required for the inverter. -

D. If the inverter is to be stored for a long period of time, repack the inverter and store in a clean, dry place,
free from direct sunlight or corrosive fumes, and in a location where the ambient temperature will not be
less than -20° C (-4° F) nor more than 60° ¢ (140° F).

-l e
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1.3 Control Identification Number

A systematic numbering system is used to define all WFC*™ models by torque output, input voltage rating,
horsepower rating, and enclosure type. This model number appears both on the shipping carton label and the
technical data label on the enclosure. A model number code is also accessible in the Level 1 programming
mode. (Refer to Section 42)

?WFIC eme?JmE.
‘ WFCH" Adjustable Frequency

Torque-C = Constant
Input Volts 1 = 115 VAGQ
2= 230 VAC

4= 460 VAC

Horsepower 007-5 = 7-1/2 HP (See Table 1.3 below.)
Housing — A = Chassis

T R Ak

B =NEMA 1
C=NEMA 4
HT = High Torque ‘ | CODE| HP_] 115v* | 230v | 450V
000-7 | 3/4 X
) ; | 001-0 1 X X X
This control number descfifaes a constant torque, WFCH 002-0 2 X X
adjustable frequency control in a chassis configuration, rated 0030 3 X X
7.5 HP, with input voltage of 230 VAC. 005-0 5 X X
;l;r;% g;ffr%rzgtfgﬁ)gaeseower ratings available and code for each 007-5 | 7-1/2 X X
010-0 | 10 X X
015-0 { 15 X X
| 020-0 | 20 X X
025-0 | 25 X X
030-0 ] 30 X
040-0 | 40 X
050-0 | 50 X
TABLE 1.3 060-0 | 60 X
"Input voltage, output voltage is 230 VAG 3 phase. 075-0 | 75 X_ |

1

Ermeess——— B




1.4 WFC' Series Control Specifications

Model Series WFC1000 WFC2000 WFCA000 | pre
Applicable Horsepower (HP) CTAVT 1 0.75-25 1-75/1-100 5
Motor Output - '
ofor Dutpu Kilowatt (kW) 0.75 0.55-19 0.75-56 -
Inverter Capacity (kVA) 1.6 1.2-30 1.5-196 5
Output Conti A 2 . ]
Ratings oniinuous Amps .0 3-75 2-12 5
@ 110% Output Voltage 3.5-230 VAC 3p | 3.5-230 VAC 3z | 7.0-460 VAC 3 | -
Motor Ratings {Source limited)
Frequency Range Programmable 0.1-400 Hz 28, 39
Overload Capacity @ 150% for 60 Seconds
40° C Ambient 120% for 90 Seconds 32,33
Running Torque 150% at 2Hz 30
Efficiency @ Rated Output Greater than 95% -
Inverter Input Input Voltage 115 VAC 1@ | 200-230 VAC 1@ 512
Ratings (3@ inpuis all 3-wire) (FHP-2 HP) 380-460 VAC
200-230 VAC 3g 3¢
{(3-25 HP)
Voltage Tolerance +10% -10%; +15% 12
input Current @ Maximum 9.7 4.8-95 2.2-152.8 5
Rated Output (AC amperes)
KVA @ 50/60 Hz 1.2 1.1-38.1 1.8-122 5
Input Frequency 50/60 Hz +10% -
Phase Imbalance 2% maximum 12
Control Contro! System Sensorless Vector Pulse Width Modulation with
Specifications Application Specific Integrated Circuit -
Frequency Range 4000:1, 0.1-400 Hz (Programmable) 28, 31
Frequency Command 0-10VDC or 0-2 VDC (100 k Q)
Selections 4-20 mA (237 Q)
0-1 kHz or 0-10 kHz pulse train 15, 27
Digital Keypad
RS485 Serial Communication Link
Freguency Resolution 0.01 Hz -
Frequency Stability Analog +0.2%
0-1 kHz pulse train +0.4%
0-10 kHz pulse train +0.1% —
‘ Keypad +0.1%
RS485 Port +0.1%
V/Hz Ratio Programmable using FKNEE function
(0.01 Hz resolution)
230 VAC output models — 0.36 to 8.84 31
460 VAC output models — 0.72 to 17.69
Acceleration/Deceleration Programmable — 0.1 to 600 seconds to maximum
Ramps frequency (primary and alternate available) 29
Minimum Frequency Programmable — 0.5 to 400 Hz (0.01 Hz increments) 28
Maximum Freguency Programmable — 20 to 400 Hz (0.01 Hz increments) 28
Torque Limit Four Quadrant Programmable — 5 to 150%
torque (motoring mode); 5 to 110% torque
(regenerative mode) individual program settings for 28, 31

FWD run, FWD regen, REV run, & REV regen,

TABLE 1.4
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Model Series WFC1000 WFC2000 WFCa000 | g2
Control Torque Limit Deceleration Programmable — 0.1 to 30 Seconds 29
Specifications Rate .
(continued) - -
Minimum Frequency in Programmable — 0.5 to 400 Hz 29
Torque Limit
Torque Boost Programmable to suit requirements plus Autoboost 30
Dynamic Braking 30-200% of drive rating (10 sec. max.) standard -
Consult factory for model specific data.
Additional capacity available by adding external DB kits.
Adjustments Over 100 parameters can be monitored with -
over 80 user adjustments
PWM Frequencies Two settings available 39
Agency Listing UL®and cUL® Listed; CE Marked -
Protection Charge Indicator Indicates the presence of potentially lethal bus voltage 15
Features
Ground Fault All models fully protected -
Qutput Short Circuit All models fully protected -
(Line-to-Line)
Electronic Motor Overload Programmable Inverse Time Overload Trip 32, 33
Overvoltage Trip Level 407 VvDC 815VDC -
(on DC bus)
Undervoltage Trip Level 180 VDC 400 VDC -
(on DC bus)
Torque Limit 4 Quadrant - Independently Programmable 28, 31
Program Lockout User definable security access code 42
Line Start Lockout - Prevents automatic startup when line power 39
is applied (defeatable by programming)
Overtemperature Drive will shut down if heat sink temperature -
exceeds rating
DB Failure Drive will sense circuit failure and shut down -
Error/Fault Messages 19 fault codes 53
6 warning displays
Fault Storage Last three (3) faults stored. Most recent displayed. 25
Line Transient Limit 2 KV. Maximum (less than 40 microsecond duration) -
. ' External MOL Contact Compatible with NC fault contact 17
Operating Operating Controls 1. Keypad: Forward, Reverse, Jog, Stop, Program, 18
‘Features Shift, Enter, Local/Remote and Up/Down Arrows.
2. Terminal strip: See typical connection 16
. diagrams or consult factory.
3. RS485 Serial Input/Output (SIO) Link. 43
LED Indicators Forward, Reverse, Jog, Stop, Bus Charged 20
and CPU Active
Display 2 —lines of 16 characters, Back-Lit
alphanumeric for all modes of operation.
Programmable to display in English, French, 21,40
Spanish or German.
Any engineering units such as RPM, FPM, &
GPM are supported.
Auxiliary Relay Programmed as Fault Relay. Can be 17,34
programmed to signal one of eleven conditions

TABLE 1.4 (Contt)
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Mode| Series

WFC1000 WFC2000 WFC4000

See

Page
Programming Programming Levels Level 1 - Operator Level 2 - Engineer 25,43
Level 3 — Engineer with SIO
Parameter Block 00 Mode! #, software revision, rated current, heat -
Drive Data sink temp. trip point, mfg. serial #, repair
date code, & fault log.
Parameter Block 10 Output frequency, voltage, motor current, motor load, -
Status torque, drive temperature, elapsed time since power
applied, & total hours of operation.
Parameter Block 20 Definition of the LOCal/REMote keypad button in -
Control reference to the keypad, terminal strip, & the SIO link.
Also, various speed and torque references are
contained within this block.
Parameter Block 30 Various speed setpoints of the inverter. -
Freguencies
Parameter Block 40 Ramp time selections (the time from start -
Ramps to maximum frequency FMAX or
from FMAX to stop)
Parameter Block 50 V/Hz curves, boost, minimum frequency at -
Voltage/Frequency full voltage, & skip frequencies.
Characteristics
Parameter Block 60 Torque limit setpoints, slip compensation, overload -
Torgue Limit trip point, & auto-restart parameters.
Parameter Biock 70 METer output, open collector output, & -
I/O Definition fault relay definitions.
Parameter Block 80 Storage & Retrieval of standard or custom programs, -
Program Options complete reset to factory settings, auto-restart, line
start lockout, PWM selection, display of engineering
units, alternate display languages, & customer
access code storage.
Parameter Block 90 BAUD or communication rate, slave address, watch- -
RS485 Serial Link Options dog timer, & retrieval of S10 generated fault codes.
Parameter Block A0 Speed Ratio & various parameters relative to the -
Option Parameters calibration of WPC option cards
Parameter Block BO Option Board ldentification and various parameters -
Option Parameters relative to the calibration of WPC option cards
Parameter Block CO Used with program sequencer to 35
Event Control Bytes control drive operation
' Parameter Block EO Used with program sequencer to 35
Event Count Bytes control drive operation
Construction |* Chassis, NEMA 1, NEMA 4 NEMA 4 standard thru 50/60 HP -
Mounting Chassis/NEMA 1 In separate enclosure protected from dust, 7
Location moisture and corrosive fumes.
NEMA 1 Indoor protected from dust, moisture and corrosive fumes 7,17
NEMA 4 Indoor protected from direct sunlight 7,17
Ambient Operating Temperature Chassis-0°Ct050°C  NEMA 1/4-0° C to 40° C -
diti
Conditions Storage Temperature -20° C to +60° C -
Humidity 90% RH or less, noncondensing (chassis controls) -
Vibration 0.6 G Maximum -
Elevation Less than 3,300 feet without derating -

TABLE 1.4 (Con't)
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1.5 WFC' INPUT/OUTPUT RATINGS

NOTES:

(1)
()

(3)
(4)
(5)
(6)

(7)

WFC'™ RATINGS BY MODEL NUMBERS
INPUT RATINGS MAXIMUM MOTOR RATINGS :
Control HP ) : - .
Model {5) CONTINUOUS CONTINUOUS 1 MIN @ 40° C (3)
”15?"33' CTNT KVA AMP | KVA CT. VT. KVA | AMPS
%) 1) AMPS (2)|AMPS (2)

1001-0 1N 1 16 13.9 1.4 36 4.0 2.1 54
20007 |0.75/0.75 1 14 . 6.1 1.1 2.8 3.1 17 4.2
2001-0 1/1 1 16 7.1 1.4 3.6 4.0 2.1 54
2002-0 22 1 33 144 2.7 6.8 7.5 41 10.2
2003-0 3/3 3 42 104 3.8 9.6 10.6 5.7 14.4
2005-0 5/5 3 7.0 17.6 6.1 15.2 16.7 9.1 228
2007-5 7575 | 3 10.7 26.9 8.8 220 242 13.2 33.0
2010-0 10/10 3 13.6 342 112 28.0 30.8 16.8 420
20150 15/15 3 216 54.3 16.7 420 46.2 25.0 63.0
2020-D 2020 | 3 272 68.2 215 54.0 594 323 81.0
20250 25/25 3 34.7 86.9 | 271 68.0 74.8 406 | 102.0
40010 | 11 3 1.8 22 16 20 2.2 24 30
4002-0 2/2 3 34 43 2.9 37 4.1 4.4 5.6
4003-0 313 3 49 6.2 4.4 5.5 6.1 6.6 83
4005-0 5/5 3 8.6 10.8 7.2 9.0 9.9 10.8 135
40075 7510 | 3 12.8 16.0 104 13.0 14.3 155 19.5
40100 10/15 3 17.7 229 14.3 18.0 19.8 215 27.0
40150 | 15/20 3 24.7 31.0 19.1 24.0 26.4 287 36.0
40200 20/25 3 30.2 37.9 23.9 30.0 33.0 359 450
40250 ' | 2530 | 3 397 49.8 311 30.0 429 466 58.5
4030-0 3040 | 3 453 56.8 35.9 450 495 53.8 67.5
4040-0 40/50 3 61.4 771 486 61.0 67.1 72.9 915
4050-0 50/60 3 755 947 | 598 75.0 825 B9.6 | 1125
40500 80/75 3 90.0 | 1120 71.0 90.0 980 (1064 | 1335
40750 751100 | 3 [ 1110 | 1340 880 | 1100 | 1210 | 1315 | 1650

TABLE 1.5

A

Required data for sizing input wiring.

CT Amps = Value stored in parameter 03-IRAT. Each model is capable of continuous operation at VT amps
rating. Required.data for sizing motor wiring.

For chassis models, ratings are for 1 minute @ +50°C. (40°C external ambient when enclosed.)

Control rated for 110% of motor rating (continuous).

For single phase applications greater than 5 HP, consult factory.

Motor thermal overload relay rating — 1.1 x continuous motor nameplate amps. (Necessary only in multi-
motor applications.)

If the KVA rating of the power source exceeds ten times this value, the use of an isolation transformer or a
line inductor is recommended. .




1.6 AC Inverter Fundamentals

1.7

The principle of operation of the WFC™, or any AC inverter, is to provide both an adjustable voltage and an
adjustable frequency to the AC motor. The WFCH automatically maintains the required volts/hertz ratio,
allowing the AC motor to run at its optimum efficiency and providing rated torque capability throughout the
motor's speed range. The basic formula that relates the output frequency to motor speed is:

Ns =120 x f Ns = Synchronous Speed (RPM)
P f= Frequency (Hertz)
P = Number of Poles in Motor
For Induction Motors:
Motor RPM = Synchronous Speed — Motor Slip (RPM)

The number of poles of a particular motor, and the amount of slip for a given load torque, are set by the
motor's design and manufacturer.

Description of Operation
The primary functional blocks of the inverter are outlined in Figure 1.7.

The ultimate goal of any inverter is to accept fixed voltage and frequency from a power source and convert this
power into variable voltage and frequency to control a three phase AC induction motor. The WFCH" does this
and much more. It allows the user to interface into the very powerful electronics necessary to provide variable
speed control of the motor, in a very friendly fashion.

Signals can be introduced to the terminal strip for full or partial control of the inverter. The powerful serial input
output (SIO) link is available for total communication and programming. The keypad provides total contro} of
programming and drive operation.
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SECTION 2
INSTALLATION AND ENCLOSURE DIMENSIONS

2.1 General Rules for Installation

Improper installation of the inverter will greatly affect its life. Be sure to observe the following points when ‘
selecting a mounting location.

A. Do not install the inverter in a place subjected to high temperature, high humidity, or excessive vibration.
(Consult Table 1.4 for temperature, humidity and maximum vibration limits.)

B. Mount the unit vertically and do not restrict the airflow 1o the heat sink fins on the back of the control. The
fan and fins allow cooling of internal components. Any air restriction could greatly reduce the life of the
inverter, as well as resulting in nuisance over temperature trips.

C. The WFC' generates heat. Aliow sufficient space around the unit, as shown in the illustration. If mounted
in an enclosure with other equipment, be sure to allow at least five (5) inches of space on each side for
adequate ventilation.

D. For totally-enclosed chassis models (fins inside the enclo-
sure), consult TB Wood's Incorporated for enclosure sizing
and mounting instructions. i

E. Do not mount the WFC*" near heat generating equipment or TSHIQN
in direct sunlight, '

F. Explosion proof Applications — Part of the criteria for an MORE /
explosion proof rating is that the motor is designed and THAN
tested to ensure that its outer surface temperature does not WFC™AC SIN.
exceed prescribed levels. These limits can be easily MORE | INVERTER
exceeded if the motor is operated from an AC inverter. A few AN

manufacturers of explosion proof motors have received UL®

certification for their products when used on AC inverters. MORE

These motors have very strict operating speed limits and THAN

other disclaimers to protect the companies in case an

accident occurs involving their product. Explosion proof ‘
motors that are not rated for inverter use lose their

certification when used for variable speed. Due to the many

areas of liability that may be encountered when dealing with FIGURE 2.1

these applications, the following statement of Company

Policy applies:

TB Wood's Incorporated AC Inverter products are sold for suitability with explosion proof AC motors rated
for use with PWM inverters. These motors must be UL listed for use with either TB Wood's AC inverters or
with PWM inverters and used within the specified speed ranges and carrier frequencies. TB Wood's
accepts no responsibility for any direct, incidental or consequential loss, cost or damage associated with
the misapplication of our AC products in these applications. In any misapplication, the purchaser expressly
agrees to assume all risk of loss, cost or damage that may arise. TB Wood's Incorporated will not
knowingly approve the application of their AC inverters with motors not rated for such applications.

G. Line Starting — WFC*" is designed to provide controlled starting and stopping of AC motors by use of the
keypad or external contacts connected to the control terminal strip. WFCH may also be started by applying
AC power to terminals L1, L2, and L3. The inverter has line-stari-lockout as a standard feature, to prevent
gutomatic starting when fine power is applied. This provision can be defeated by appropriate programming.
The inverter may be started once every two minutes in this mode.

H. Chassis Model Installation - The Chassis style WFCH™ series is shipped with the keypad attached to the
inverter, but it can be removed and attached to an enclosure front cover or remote station (See Section
6.2). Note: CE specifications require that any system component housed within an enclosure,
cannot have an attached operator control. Therefore, the keypad must be removed from the
inverter and attached to an enclosure panel to maintain CE compliance in these cases.




2.2 Dimensional Data

The following pages show the dimensional data for the NEMA 4 and chassis style WFC' Inverters. Use this
data and the General Rules for Installation to select a suitable mounting location.
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WARNING
DISCONNECT POWER BEFORE SERVICING THIS CONTROL.
HAZARDOUS VOLTAGES EXIST UNTIL CHARGE LIGHT GOES OUT.

- AVERTISSEMENT

COUPER L’ALIMENTATION AVANT D’ENRERENORE LE DEPANNAGE DU SYSTEME ELECTRIQUE.
VOLTAGE DANGEUREUX EXISTE TANT QUE LA LUMIERE INDICATRICE RESTE ALLUME.

2.3 Input AC Line Requirements
The allowable AC line voltage fluctuation is -10% to +15% of nominal line voltage. A supply voltage above or
below these limits could cause the inverter to trip out with either an overvoltage or an undervoltage fault.

NOTE:
Caution must Input Power Transformer Rating

be exercised ooy wp Trip | 1 | 2 | 3 | 5 J712] 10|15 | 20 ] 25 ] 0 | 40 | o0 60 | 75
when applying
WFCH Invert- | Minimum | 2 2 1 4| s 9 |13 [ 18|25 | 31 J40 | 46| 62 | 76 | 90 [ 112
ers on low line L<VA Rating i
conditions.

For example, a WFC2000 Series Inverter will operate properly on a 208 VAC line. However, the maximum
output voltage will be limited to 208 VAC. If the motor is rated for 230 VAC line voltage, higher motor currents
and increased heating will result. Ensure that the voltage rating of the motor matches the applied line
voltage.

It other than 60 Hz output can be tolerated, proper volts/heriz can be programmed into the inverter by the 53-
FKNEE and 32-FMAX parameters. If you are unsure about this feature, consult Section 4.2 or the factory.

Phase voltage imbalance of the input AC source can cause unbalanced currents and excessive heat in the
Input rectifier diodes and in the DC bus capacitors of the WFC*™. Phase imbalance is calculated by the
following method:

Assume: The voltage from L1 to L2 = |.a
The voltage from L2 t0 L3 =Lb
The voltage from L1 to L3 = L¢ Lavg=la+lb+Llec
The average line voltage = Lavg 3
Determine the absolute value of the difference between each of the line voltages (La, Lb, & L¢) and Lavg.

(Subtract the two values and disregard the sign of the result.) Consider the results of this calculation to be
Laa, Lba, & Lca.

Phase Imbalance (%) = Laa + Lba + Lca x 100%
2 (Lavg)

Example:
Measured phase voltages of 230, 235, & 240 would result in a caiculated phase imbalance of 2,1%.

It the resulting phase imbalance exceeds 2%, consult your local power company or plant maintenance
personnel and ask them to investigate this problem and recommend methods of correcting this condition.
Phase imbalance can be damaging to motors running Across-the-Line also. A 2% imbalance requires a 5%
derating factor on the motor, 3% imbalance requires a 10% derating, 4% requires an 18% derating.

CAUTION: NEVER USE POWER-FACTOR IMPROVEMENT CAPACITORS ON THE WFC" MOTOR
TERMINALS, M1, M2, AND M3, OR DAMAGE TO THE INVERTER’S SEMICONDUCTORS WILL RESULT.

A. Single Phase Operation

Gertain models of WFC™™ series’ AC inverters are designed for single phase input. The output is still 230
VAC, three phase; therefore, do not connect single-phase motors to the inverter’s output terminals
as damage may occur.

Models WFC1001-0 (115 VAC), WFC2000-7 (230 VAC), WFC2001-0, and WFC2002-0 are designed
specifically for single phase input. For other requirements, please contact the factory.

B. Line Starting

WFC' is designed to provide controlled starting and stopping of AC motors by use of the keypad or
external contacts connected to the control terminal strip, WFCH may also be started by applying AC power
to terminals L1, L2, and 1.3, The inverter has line-start-lockout as a standard feature, to prevent automatic
starting when line power is applied. This provision can be defeated by appropriate programming. The
inverter may be started once every two minutes in this mode.
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2.4 Inverter Watt Loss

2.5

2.6

The operation of the inverter generates heat Model A Mag. Switching ga[t)t %Dslf w:'q_‘tt Lhoﬂ
i A i ithi ; el m, requenc efaul at Highes
due to inefficiencies within the system. This NUmber Raﬁ,l"g at Mo An%r'p Switching Switghing
heat must be accounted for when mounting
the inverter within another enclosure. The | WFC20007xHT | 3.1 16kHz o8 131
following table shows the watts generated by [WFC20010xHT | 4 16ktz 72 163
the inverter when at full current and at | WFC20020xHT | 78 16kHz 121 273
various switching frequencies. For specific  [WFC20030xHT | 10.6 BkHz 167 238
switching frequencies, use worst case |WFC20050xHT | 16.7 8kHz 216 320 _]
scenarios or consult the factory. WFC20075xHT | 24.2 16kHz 299 671 "
WFC20100xHT | 30.8 16kHz 402 902
Line Fuse or Circuit Breaker Sizing WFC20150xHT | 48.2 16kHz 603 1353 ]
The user must provide either a circyit | WFC20200xHT | 50.4 16kHz 712 1598
breaker or a fused disconnect switch in | WFC20250xHT | 74.8 16kHz 1005 2256
accordance with the National Electric | WFCA0010x4T 22 16kHz 62 140
Code or Canadian Electrical Code and all |WFC40020xHT | 4.1 16kHz2 99 222
local codes. The following rules should WFC40030xHT | 6.1 16kHz 114 256
be used to select the correct size of the |wWFCa00s0xHT 9.9 8kHz 181 267
input line fuses or circuit breaker. WFC40075xHT | 14.3 16kHz 255 573
. WFC40100xHT | 19.8 16KkHz 350 785
A. Sizing/Fuse Type WFC40150xHT | 26.4 16kHz 468 1051
The WFCH Inverter is able to withstand WFC40200xHT | 33 8kHz 608 900
a 150% overload for 60 seconds. WFC40250xHT | 42.9 16kHz 752 1688
For maximum protection of the inverter, |WFC40300xHT | 495 16kHz . 864 1940
use the fuses listed in Tabje 2.5. | WFC40400xHT | 671 4kHz 1152 1253
Recommended suppliers are Bussman WFC40500xHT | 825 4kHz 1439 1566
fpl' 230 VAC, and for 460 VAC installa- WFC40600xHT | 98 4kHz 1727 1879
tions. Equivalent values_from other man- WFCA0750xHT | 121 2 5kHz 2003 2003
ufacturers may be substituted.
Wiring Practices
A. Applicable Codes
Care should be taken to insure that Model Fuse Model Fuse
field wiring is installed in accor-
dance with the National Electric . WFC1001-0 KTK-10 or KTK-R-10 WFC4001-0 KTK-4 or KTK-R-4
Code (NEC) or Canadian Electrical WFC2000-7 | KTK-5 or KTK-R-5 WFC4002-0 | KTK-7 or KTK-R.7
Code (CEC) as a minimum stan-
;hltlese Zaqu:rements, they must be | wrcoo0z.0 KTK-15 or KTK-R-15 | WFC4005-0 | KTK-150r KTK-A-15
ollowed,
. WFC2003-0 | KTK-25orKTK-R-25 | WFC4007-5 KTK-25 or KTK-R-25
All WFC'™ models are Underwriters -
Laborato ries Inc. (ULU) and _lVFCZO(E-D KTK-30 or KTK-R-30 WFC4010-0 KTK-35
anadian Unqerwriters Labora- WFC2007-5 | KTK.50 WFC4015-0 | KTK-50
tories (cUL®) listed, and therefore
comply with the requirements of | WFC20100 | KTkuso WFC4020-0 | JKS-60
NEC or CEC. lnstalllations intended WFC2015-0 | JKS.75 WFC4025-0 | JKS-100
fo meet UL® requirements must o f
follow the instructions provided | WFC2020-0 | Jks-100 WFC4030-0 KS-100
herein. Refer to the WFCH tech- | wrc2o250 | uks-12s WFC4040-0 | JKS-125
nical data plate and the motor
nameplate for electrical data. TABLE 2.5 WFCAD500 | JKS-175
WFC4060-0 | JKS-200
WFC4075-0 | JKS-200
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B. Power Wiring

Power wiring is those wires which are connected during installation to the power circuit terminals, L1, L2,
L3, M1, M2, and M3. Power wiring must be selected as follows:

1. Use only UL® recognized wire.

2. Wire voltage rating must be a minimum of 300 V for 230 VAG systems, and 600 V for 460 VAC
systems.

3. Wire gauge to be selected based on continuous input and output currents. See Table 1.5 for
current information.

4. Grounding must be in accordance with NEC and CEC.

NOTE: Power delivered from variable frequency controls contains high frequencies which may
cause interference with other equipment. Control wiring and line wiring should not be run in the
same conduit or raceway with inverter-to-motor wiring.

Where power wiring is longer than 50 feet, increase the wire size to the next larger gauge size o reduce
the voltage drop in the wire.

C. Control Wiring
Control wiring is wiring connected during installation to the control terminal strip (30 terminals). Control
wiring must be selected as follows:

1. Shielded, twisted wire is recommended to prevent electrical noise interference from causing
improper operation or nuisance tripping. Recommended wires are Belden types; equivalents may
be substituted:

8761 (300V — 60°C — UL®-2-wire)
8771 (300V - 60°C — UL®-3-wire)
8719 (600V — 60°C — UL®-2-wire)

2. Use only UL® recognized wire.

3. Wire voltage rating must be a minimum of 300 V for 230 VAC systems, and 600 V for 460 VAC
systerns. This is Class 1 wire,

0 4. Never run the control wiring in the same conduit or raceway with power wiring. See NOTE above.

5. Connect shield to inverter COM terminal only. ‘

2.7 Reducing Current Surges and Voltage Transients

Inrush currents to the coils of magnetic contactors, refays and solenoids associated with, or in close proximity
to, the inverter can induce high current spikes in the power and control wiring, causing faulty inverter operation.
If this condition occurs, a snubber neiwork, consisting of a series resistor and capacitor for AC loads, or a free-
wheeling or flyback diode for DC loads, should be placed across the relay coil to prevent the occurrence. The
following component values should be used for 115 VAC or 230 VAC relays or solenoids.

For Main Circuit Contractors and Solenoids For Auxiliary Control Circuit Relays

C=02MFD,500VDC R =500Q 5 Watts C=0.1 MFD, 500 VDC R =200Q, 2 Watits

AC : DC
1
Connection Diagram \

for AC and DC Relay

Coils aqd Solenmds_ Froswheeling

T .
Coil g.l:mbm Coil Diode

FIGURE 2.7
For magnetic contactors, relays and solenoids which are energized from a DC source, a free-wheeling diode

should be used. The diode should be a high-speed, fast recovery type. Connect the diode across the coil as
shown above. The diode current and voltage should be selected by the following formulae:

Diode Current Rating (A)  Coil Capacity (VA)
Rated Voltage of Coil (V)

Diode Voltage Rating Rated Voltage of Coil (V) x 2
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2.8 Function and Use of Terminals
A. Power Circuijt Terminals

The power terminals

are located on the WFGH Power Board and are labeled L1, L2, and L3 for incoming
three phase AC line

power, (L1 and L3 for single phase models), and M1, M2, and M3 for the motor
provide access to the DC bus plus and minus rails for the
custom applications. GND is located

ntrol casting. It is a green screw with brass cup washer and
earth ground in accordance with the NEC and CEC. .

1. Control terminal impedance:
a. VIN Terminal - 100 kQ
b. CIN Terminal — 237 0
c. All Logic Terminals — 4.5 ko

2. Logic input levels:
a ACTIVE - 10to 30 VDC
b. INACTIVE-010 5 vDC

The input logic will accommodate either 12 or 24 VDC logic signals,

C. Input Terminal Usage

All WFC™ Series units are shi
USING THE INPUT TERMINA

J7 OPTION
CONNECTOR

JB

CodM

CONTROL

' TERMINALS

CPU ACTIVITY LED

POWER TERMINALS

FIGURE 2.8
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DESCRIPTION OF TERMINALS

See Page

Analog
Terminals

MET

This analog output varies from 0 to full scale and is referenced to COM terminal. It
may be programmed via parameter 71-METER to read output frequency, output
voltage, output current, output load in percent of inverter capacity and output motor
torque. The maximum full scale adjustment is calibrated by parameter 70-MCAL and
can be adjusted while the inverter is running. Maximum full scale adjustment is from
approximately 0-16.5 VDC. The output is rated at 5 mA. If proper wiring practices are
followed, no noise should be detectable on meter output. However, in some
applications noise can be observed. In this case, a 10uF capacitor can be inserted at
the terminal strip between MET and COM to minimize this effect.

33, 48

COm

Circuit common, isolated.

CIN

Speed Reference input, 4 to 20 mA, 237Q load referenced to COM. The current input
signal is calibrated by parameters 31-FMIN and 32-FMAX. FMIN sets the frequency 4
mA should generate, and FMAX sets the frequency 20 mA should produce. Operation
can be inverted, 20 mA = min. frequency, and 0 mA = max. frequency. (See
24-FSEL)

27,48

VIN

Speed Reference input, 0 to 10 VDC or 0 to 2 VDC, selectable by jumper (J11). It will
also accept pulse train inputs: 0 to 1 kHz or 0 to 10 kHz, (6-10 V peak min.) and the
6FS output from another control. Operation can be inverted, 10 VDC = min.
frequency, and 0 V = max. frequency. (See 24-FSEL.)

27,48

REF

This terminal is a +10 VDC power supply with 10 mA capacity and may be used as
the Torque Limit Reference supply or the reference for VIN, in which case the drive
can be programmed to shut down if the common line to the remote speed
potentiometer opens. (See 24-FSEL.)

27,48

LIM

Torque Limit input terminal. It will accept 0 to 10 VDC. 10 VDG equals 150% output
torque. Defaults to +10 VDC with no input connected.

28,48

Digital
input

FWD

Forward Direction Selection terminal. May be connected for two-wire maintained or
three-wire momentary operation.

48, 49

Terminals

REV

Reverse Direction Selection terminal. May be connected for two-wire maintained or
three-wire momentary operation.

48, 49

+24

Reference Voltage for Digital inputs FWD, REV, R/ (Run/Jog), PS1, PS2, PS3, MOL
and ART, rated 200 mA. Overloading this terminal will result in fault FO4. May be
used to power relays tied to open collector outputs ST1, ST2, and ST3.

48, 49

R

Run/Jog Selector. When this terminal is connected to +24, momentarily connecting
either FWD or REV to +24 results in a Iatched run mode (3-wire operation).

48, 49

PS1
PS2
PS3

Preset Speed #1 input * Preset Speed #2 input  Preset Speed #3 input

Eight preset speeds are attainable; one from the main speed setter, six programmed
speeds, and FMAX. Preset speeds can be programmed from 0 to 400 Hz, but FMAX
sets the actual operating range. (1 is closed to +24, 0 is open.) All may be obtained
from the following switching matrix:

PS1 PS2 PS3 Effective speed reference

Basic speed setpoint 24-FSEL (Default)

33-F2 (5 Hz)

34-F3 (20 Hz)

35-F4 (40 Hz)

36-F5 (60 Hz)

37-F6 (0 Hz)

38-F7 (0 Hz)

*
|l Olc|w|lw|Olc
el R Rl B R e Ee Nl fol fe]

_LO._AO'._LO-—I-O

32-FMAX (60 Hz)

28, 48
49

ART

Alternate Ramp Time Selector. Separate acceleration and deceleration ramps can be
selected by connecting this terminal to +24. These ramps are programmed by
parameters 41, 44 and 45. See parameter 21-MODE for more information on when
this function is active.

26, 29

TABLE 2.8
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DESCRIPTION OF TERMINALS See Page

Digital MOL | Motor Overload input terminal. Requires N.C. contact for operation, referenced to 5,
Input +24. Connected to +24 by a jumper wire at the factory. 48, 49
Terminals ‘

CTs | Coast to Stop. Connecting this terminal to +24 turmns the drive output OFF, 29, 49
allowing the motor to coast to a stop. The inverter's output is cut off, not ramped
1o a stop. When the terminal is set to 0 V (open), the drive output is reinstated
and the output will ramp to the programmed frequency. This function may be
used when electro-mechanical brakes are required. This feature can also be
accessed in programming by the 41-RSEL parameter to automatically coast to a
stop on a stop command.

RST | External Fault Reset input terminal. After a fault, cbnnecting this terminal to +24 48
will reset any fault.

Digital ST1 | Open coliector NPN transistor output connections. Each output can be 34,49
Output §T2 | individually programmed to respond to any one of eleven conditions. (See
Terminals | ST3 | parameters 72-8T1, 73-8T2 and 74-ST3.) Each output can sink up to 50 mA

from a 24 VDC source.

6FS | This terminal provides a 24 VDC pulse train output which is 6X or 48X the output 48
frequency of the inverter. Selected by parameter 88-FRO.

Serial COM | Control circuit common, electrical isolated from the AC line terminals. 42 48
Communi- — : - : T
cation Sl0+ | Positive connection for the Serial Input/Output Operation communication link.
Port Responds to RS485 protocol. (See Section 5.)

Terminals | g)0. | Negative connection for the Serial InputOutput Operation communication link.
Responds to RS485 protocol. (See Section 5.)

Auxiliary Normally Open contact for the Auxiliary Relay. Will close when the relay is 34
Relay ] activated. Rating is 115 VAC at 1 Amp or 250 VAC at 0.5 Amp.

Terminals - - - -
(RLY) | Auxiliary Relay Common terminal. This relay is factory programmed to act as a

1 Fault Relay but may be reprogrammed to any one of eleven conditions. (See

—E parameter 75-STR.)

Normally Closed contact for the Aucxiliary Relay. Will open when the relay is
activated. Rating is 115 VAC at 1 Amp or 250 VAC at 0.5 Amp.

TABLE 2.8 (Con't.)

2.9 Environmental Considerations

The WFC'™ Series inverter is rated NEMA 4 (through 50 HP), indoor use. This is a sealed unit providing a
degree of protection against falling, splashing and hose-directed water.

If your inverter will be subjected to high-pressure wash-down or atmospheric contaminants such as
acid or caustic vapors, or carbon, metallic, or corrosive dust, contact TB Wood’s Application
Engineering Department for specific instructions.

In order to maintain the NEMA 4 integrity of the WFC™™ Inverter enclosure, some care must be exercised when
the cover is in§talled.

With the smaller chassis configurations (WFC1000 series, WFC2000 series thru 10 HP and WFC4000 series
thru 20 HP), the following cover installation procedure shall be employed:

1. Snug each of the four (4) cover screws into place.

2. Sequentially tighten each screw until the gasket is compressed evenly. Tighten first one corner then
* the opposing comer to minimize the chance of pinching the gasket.

3. Tighten these screws to 18-inch pounds of torque.

With the larger chassis configurations, the cover should be installed according to the following procedure:

1. Swing the hinged door closed making sure that the gasket is not pinched.

2. Sequentially tighten each screw until the gasket begins to compress. Alternate sides of the enclosure
when tightening to assure even compression.

3a.lt drive serial number is 98279999 or lower, tighten these screws to 10-inch pounds of torque

3b.If drive serial number is 98280000 or higher, tighten these screws to 18-inch pounds of torque. .

If the conduit entries are not used, utilize the hole plugs (supplied with the NEMA 4 models and the WCKO01
thru WCK04 Chassis Mounting Kits) to close the unused holes. This will assure the enclosure’s environmental
integrity.
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SECTION 3
GETTING STARTED

3.1 General Information . .

* Al WEC' Series Inverters come with a digital keypad as standard equipment.

* Your WFC*™ AC Inverter is preprogrammed to run a standard AC induction motor: in many cases no
additional programming is required.

* WFC""s advanced digital keypad controls all operations of the inverter. The ten input keys allow “Press and
Run” operation of the motor and straightforward programming of the parameters. To simplify the
programming further, the parameters are separated into programming levels:

LEVEL 1 Easily accessed by pressing the PROG key at anytime. Limits access to the most commonly used

parameters for operator convenience. :

LEVEL 2 This is used when the more advanced features of WFC"™ are needed. It is accessed by pressing the
SHIFT and PROG keys simultaneously. All parameters can be either viewed or programmed except
those associated with the SIO Serial Communications Link.

LEVEL 3 This level is automatically added to Level 2 when the SIO Serial Input/Output link is selected.

3.2 Digital Keypad

a N
@W@ &

i Y

\ ’ J_L . ﬁ J

FIGURE 3.2

The digital keypad controls the WFC'" in both the operating and programming modes. A detailed description of
all the keys and displays follows:
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3.3 Operation Mode (STOP and RUN modes)

KEY

FUNCTION

Initiates forward run when pressed momentarily. If the drive is running in reverse when FWD is
pressed, it will decelerate to zero speed, change direction and accelerate to the set speed.

Initiates reverse run when pressed momentarily. If the drive is running in forward when REV is
pressed, it will decelerate to zero speed, change direction and accelerate to the set speed. May
be disabled by the setting of 21-MODE (factory setting).
Note: If both keys are pressed and held at the same time,
the drive follows the first key pressed.

Press to enter the JOG mode when stopped. When in the JOG mode, the drive will ramp in the
forward direction to a programmable JOG speed (33-F2) while the FWD key is held. The drive
will ramp to a stop when the FWD key is released. Pressing the REV key causes a similar
operation. The ramp will be at a rate set for normal acceleration and deceleration. To leave the
JOG mode, press STOP or the JOG key a second time.

Causes a Ramp-To-Stop when pressed. This function can be programmed to cause a Coast-
To-Stop when pressed (41-RSEL). If the drive has stopped due to a Fault condition, pressing
the STOP key will reset the fault. Also functions as an emergency stop when the drive is
remotely controlled.

In the Stop mode, pressing this key increases the desired running speed of the drive. That is,
the speed to which the drive wil accelerate when a Run is initiated. In the Run mode, pressing
this key dynamically adjusts the running speed of the drive. Setting resolution is 0.01 Hz. If the
key is pressed and held for five (5) seconds, the setting frequency will scroll automatically at an
increased rate. Also see SHIFT description below.

In the Stop mode, pressing this key decreases the desired running speed of the drive. That is,
the speed to which the drive will accelerate when a Run is initiated. In the Run mode, pressing
this key dynamically adjusts the running speed of the drive. Setting resolution is 0.01 Hz. If the
key is pressed and held for five (5) seconds, the setting frequency will scroll automatically at an
increased rate. Also see SHIFT description below.

In the Stop or Run modes, pressing this key will “Lock-in” the frequency selected by the UP and
DOWN arrow keys so that if power is removed and reapplied, that frequency will be the initial
default speed setting. The display will show *STORED** for 1 second when the command is
completed.

Shifts drive control between the LOCal and REMote control modes as selected by the 21-
MODE parameter. Can be programmed to shift:

1) The Run/Stop command (either FWD or REV) or
2) The speed reference signal or

3) Both or

4) Disabled (factory setting).

Will operate either in the Stop mode or while the drive is running. If power is removed and
reapplied, the memory will retain the last selected function.

IR I S L L T

In the Run mode, pressing this key will actess the parameters at Level 1 for viewing only.
Pressing the SHIFT and PROG keys simultaneously will access Level 2 for viewing only. The
UP and DOWN arrow keys will work as described in the Programming section of this
document. Operation of the motor will not be affected while viewing the information in these
parameters, and parameter changes cannot be made.

Pressing SHIFT momentarily while holding either the UP or DOWN arrows will initiate the fast
scroll without waiting for the five second delay. Pressing it a second time will start the fastest
scroll rate,
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3.4 Program Mode

KEY

FUNCTION

When in the STOP mode, pressing this key will enter the PROGRAM mode at Level 1.
Pressing this key at any time while in the PROGRAM mode will return the unit to the
OPERATION mode. Pressing the SHIFT and PROG keys simultaneously will enter Level 2. If
an Access Code has been entered, re-entry is required to change program data.

In the PROGRAM mode, pressing this key will move forward through the successive
Parameter Addresses. When changing Data in a Parameter, this key will increment the data
value. The ENTER key must be pressed to store the new value.

L™

In the PROGRAM mode, pressing this key will move backward through the successive
Parameter Addresses. When changing Data in a Parameter, this key will decrement the data
value. The ENTER key must be pressed to store the new value.

NOTE: At all parameters except 85-UNITS, momentarily pressing both the UP-arrow and
DOWN-arrow keys simultaneously will return the parameter setting to factory defaults.

Pressing this key while a Parameter is displayed will allow that Parameter to have its data
changed by use of the UP and DOWN arrow keys.

™

Pressing this key after data has been changed in a Parameter will store that information in
nonvolatile memory.

3.5 Status (LED) Indicators

LED

INDICATION/LOCATION

The red Stop LED, located in the STOP key, illuminates whenever a stop command has been
given. If the inverter has stopped due to a fault, this LED will flash to call attention to the digital
display.

The green Forward-LED, located in the FWD key, illuminates whenever a forward command
has been given. When both the Forward and Reverse LED's are on, the DC braking function is

| active.

b b )

The gréen Reverse LED, located in the REV key, illuminates whenever a reverse command
has been given. When both the Forward and Reverse LED's are on, the DC braking function is
active,

The green Jog LED, located in the JOG key, illuminates to signify the inverter is in the JOG
mode of operation.
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3.6 Description of Dispiays
The WFCH Serit_as Inverter has been designed to provide the POWER-UP AND FAULT RESET MODES

easily readable 2x16 character Back Lit LCD alpha-numeric RESTA RT

Information and parameter values. This section wilj give a brief
: description of the various display formats that may be seen
| during startup, operation and programming.
3 The restart display is present whenever
Ed power is applied to the inverter or a fault Control OPERATING DISPLAY Status
@H condition is reset. It will be displayed for LOC STOP
3 about one second during which time the o
computer is checking various functions within SET 0. 00 HZ 0 é’

the inverter, /

During normal operation, the Operating Mode Frequency Load
display will provide important information

about the inverter and load.

CONTROL
The first three characters of the top line denote the source of control for the inverter:
Loc Local contro! via the Keypad
REM Remote control from the terminal strip
SIo Remote control via the R8485 Serial SI0 Link
SEQx Control via the Program Sequencer
ADJ Auto-tune mode for Parameter 5B-IMAG
STATUS

Twelve characters are dedicated to the current status of the inverter output. This includes normal operating
conditions and warning messages:

STOP The inverter is in the STOP mode.
ACCELERATE The motor js increasing in speed.

DECELERATE The motor is decreasing in speed.

AT SPEED Motor speed is at the desired set point,

ZERO SPEED The inverter is in the RUN mode, but the motor is not turning.

JOG Motor runs only while the FWD or REV keys are pressed. (Displayed only while
JOGGING).
TORQ LIMIT output torque of the inverter has reached its programmed limit level.

The

DYN BRAKE The Dynamic Braking circuit is helping to decelerate the motor and load.

HI TEMP The temperature of the drive is near the maximum limit point.

HI CURRENT The output current is near the overcurrent cutoff point.

HIVOLTAGE The voltage on the DC bus s near the high voltage cutoff point,

LO VOLTAGE The voltage on the DC bus is near the low voltage cutoff point,

SPD SEARCH Autostart has been programmed to 82-START, and the inverter is attempting to
synchronize its output with the motor speed.

IDLE#xx Sl0 mode of operation only. The drive is programmed to SIO address (92-S10A) = xx,

) Itis awaiting either a program or run command.
LS LOCKOUT Line Start Lockout. A run command was detected when power was applied.

MODE -
The first three characters on the second line denote the present operating mode of the inverter:
FWD - A Forward run command has been given.
REV A Reverse run command has been given.
SET The inverter is waiting to have, or is having, the running frequency set.
FREQUENCY

The standard display shows the inverter operating frequency in Hertz. This can be custom tailored to any
engineering or machine units by the setting of parameters 84-DISP and 85-UNITS.




When the programming mode is accessed by pressing the PROG PROGRAMMING ACCESS
key for LEVEL 1 or SHIFT and PROG keys for LEVEL 2 or 3, the AM c

display to the right will appear for one second. PARAMETERS
RIGHTS . . PROGRAM LEVEL 1
This section explains the operator's access rights after the / \
program mode has been entered: Rights Access

PROGRAM This indicates that while in the programming
mode parameter data can be changed.

VIEW If the inverter is in the run mode (forward or reverse) when the PROG key was pressed,
parameters may be viewed but not changed.

ACCESS

This denotes the access level that is being entered. It may show Level 1 or Level 2 (Section 4) or Level 3
(Section 5).

Once the program mode has been accessed, the PROGRAMMING DISPLAYS _Description
display shown to the right will provide information on /
each parameter: MIN FREQUENCY
PROG 31: 0.0 Hz
DESCRIPTION / N\ .
The top line will give a full 16 character description of / \ \
the parameter that is being accessed. Rights Parameter Data
RIGHTS

The first four characters of the second line will indicate if the particular parameter can be changed (PROG) or
only examined (VIEW). If an attempt is made to change data while in the VIEW mode, the message *NO
ACCESS** will be displayed for one second.

PARAMETER
This is the actual parameter number being displayed. When data is being changed, this number will blink on
and off. See inside the front cover for a listing of all Level 1 and Level 2 parameters.

DATA

Up to eight characters are used to display the information stored in the parameter. Some parameters have a
unit designator such as: :

s —Seconds h —Hours C —Degrees centigrade
Hz — Hertz % — Percent A — Amperes
When the inverter stops due to a fault trip, a unique FAULT DISPLAY - PAGE 1
error message will be displayed along with a flashing Cod
STOP LED indicator. Two “pages” of information are e\\
available concerning the actual fault and drive FAULT FoO7 A
status. Page one is shown at right. MOL CONTACT OPEN “Next Page
CODE ! ) , A\
The top line signifies that a fault has occurred and Description

displays one of 19 fault codes. See Section 7 —
Troubleshooting for a compliete list of all codes and explanations of each.

NEXT PAGE
The “A" symbol indicates that pressing the Up Arrow will shift the display to Page 2.

DESCRIPTION
The second line provides a full 16 character description of the cause of the fault.

FAULT DISPLAY - PAGE 2

Page 2 of the fault display will show the operating conditions of AT SPEED
the inverter at the time of the fault. All other operating parameters |F W D 49.6 0 H Y4 80%
are “frozen” until the drive is reset.
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3.7 OPERATING TIPS
Parameter Access

* When the PROG (or SHIFT. -PROG) key is pressed after application of power, 21-MODE will always be the
first parameter displayed.

* If a different parameter js accessed and the Program mode is exited, that parameter will be the point of {

entry the next time the programming mode is accessed.

* The WFCH" will remember different “last parameters” for Levels 1, 2, and 3.

* If no key is pressed for 10 minutes while in the programming mode, the WFCH will automatically revert
back to the operating mode.

Display Scroll Rate

* Three scroll rates are used to speed entry of information into the WFGH.

* If either the UP or DOWN arrow is pressed and held for five seconds, the rate of change of the display will
increase.,

* If the SHIFT key is momentarily pressed while holding one of the arrow keys, the five second delay will be
bypassed.

* It the SHIFT key is pressed a second time while holding an arrow key, the display will scroll at the fastest
rate. This is useful for entering very large numbers as in parameter 84-DISP.

Restoring Factory Settings

* Whenever a parameter’s data is being changed (noted by the Parameter number blinking), the original
factory setting for that parameter can be restored by pressing both the UP and DOWN arrows
simultaneously and pressing the ENTER key.

* To restore ALL parameters to their factory settings, see parameter 81-PRGNO.

Help

* For Application Assistance, call TB Wood's Incorporated Electrical Engineering at 800-789-6637 to talk to
an Electrical Appiication Engineer.

3.8 Quick-Start — Running the Motor

This section is for operators who would like to get up and running quickly and with a minimum amount of
research through the manual. Be sure to read sections 3.1 through 3.7 before proceeding. In many cases your
WFCH" will perform perfectly without making any changes to the factory settings.

A. Perform all procedures for installation as specified in Section 2 — Installation Instructions. REVERIFY
THAT THE PROPER VOLTAGE IS AVAILABLE FOR THE INVERTER BEFORE APPLYING POWER.
FAILURE TO DO THIS CAN RESULT IN EQUIPMENT FAILURE AND PERSONAL INJURY!

B. Apply AC power to the input terminals. For about one second, RESTA RT l

all the LED indicators will illuminate and the display will show:

After one second, only the STOP LED will stay on and the
display will change to: L OoC : S TOP
SET 0.00 Hz 0%

C. The factory settings for the WEGH Series are for keypad only :
operation in the forward direction. This means that the REV key and the LOC/REM key are disabled.

D. Press the UP arrow to increase the desired running fre- LOC ZERO SPEEOD
quency. When the motor starts to turn, note the direction of SET 0.00 Hz 0%
rotation. If the motor is turing in the wrong direction, STOP
THE DRIVE, REMOVE AC-POWER AND WAIT FOR THE
BUS CHARGE INDICATOR TO GO OUT. After the Charge indicator is extinguished, reverse any two of
the motor leads at M1, M2 or M3.

E. The length of time that the UP arrow is depressed determines the scroll rate of the display. After it is held
for five seconds, the rate of change will increase. The five second time can be circumvented by
momentarily pressing the SHIFT key while holding the UP (or DOWN) arrow.

F. The inverter is preset to run a “typical” NEMA B induction motor to a maximum speed of 60.00 Hz with
both Acceleration and Deceleration times set to 3.0 seconds. The Jog frequency is set for 5.0 Hz.

G. Use the Arrow keys 1o set the Proper running speed of the motor and the FWD and STOP keys to control
its operation.

Press the FWD key; the display will change to:
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3.9 High Torque Set Up Procedure
The following procedure allows the WFCH series AC inverter to be set up for low speed, high torque operation.

1.

Program Parameter 51-VSEL to Data Code 6 (see page 30).

2. Program Parameter 65-SLIP per the formula on page 32.
3. Run the drive at 15 Hz setpoint and minimal loading (free shaft operation it possibie). Enter Level 2

programming and scroll to parameter 5B-IMAG. ‘ADJ’ should appear in the lower left corner of display.
Press the ‘ENTER’ key on keypad to have the drive Auto-tune the 5B-IMAG value. The drive will measure
the magnetizing currents and place a value into parameter 5B-IMAG. Although not required, repeating the
process to verify consistent results is recommended.

Check the system for performance. For most applications, the above procedure is sufficient for ideal drive-
motor performance. For additional fine-tune adjustments, see the following steps.

1.

2.

Run the motor in the 2-6 Hz range. If the drive appears to draw excessive currents at low speeds with no
load, decrease the setting of 5B-IMAG. Too much 5B-IMAG can result in unstable motor operation.

Run the motor in the 2-6 Hz range under full load conditions. If the drive draws greater than motor name-
piate current, reduce the value of 52-BOOST. If it appears the motor is not developing sufficient torque,
increase the value to 52-BOOST. Note: For proper perfarmance at frequencies below 6 Hz, inverter duty
motors are recommended. 52-BOOST is set at a value predetermined for premium efficiency motors.
When using inverter and vector duty motors, the value of 52-BOOST may need to be adjusted.

It additional problems arise, contact TB Wood's Electronics Applications Engineering at 888-829-6637 for
assistance.
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SECTION 4

PARAMETER DESCRIPTIONS AND PROGRAMMING

Level 1 - accesses only basic operator parameters. {
Level 2 - accesses all parameters in Level 1 and Leve| 2
Level 3 - accesses all parameters in Level 1, Level 2 and Leve| 3. For more information consult Section 5

and Form 997 - SIO SERIAL LINK PROTOCOL.

4.1 Programming
To change the default programming for a given parameter:

A. Press the STOP key, if the inverter is running. Some parameters PROG 21: 0
(see the individual parameter description) can be changed while the inverter is operating.

To enter Level 1 programming, press the PROGram key. To enter Level 2, hold the SHIFT key and
press the PROGram key.

Use the UP/DOWN arrow keys to select the program parameter for change.

Press the SHIFT key. The program number will biink indicating that the data value may be changed.

Use the UP/DOWN arrow keys to select the new data code.

Press the ENTER key. The display will indicate *STORED** for one second, then revert to the normal
parameter display.

Press the PROGram key to exit the programming mode or the UP/DOWN arrow keys fo select a new
parameter for change.

INPUT MODE

@ Mmoo w

4.2 Parameter Descriptions
This section provides a functional description of all WFC* Serigs programming parameters at Level 1 and
Level 2. Those with a level indication including an asterisk (*) cannot be programmed, but can be viewed while
the drive is functioning.

Parameter Units Level
01-MODEL - inverter Model Number L1* ¢
This display is a code that conveys the input voltage rating and horsepower rating of the control. For € '

example, a code of 10010 would equate to an WFC* with a 115 VAC input and 1.0 HP rating. A code of
20020 would equate to a 230 VAC input and 2.0 HP rating, 40075 would indicate 460 VAC and 7.5 HP

ratings.

02-RVLVL - Software Revision L2*
This display indicates the software revision installed in your inverter.

03-1RAT - Inverter Rated Current L2*

This display indicates the 100% rating of output current for the inverter. It is used by the inverter as the basis
for all current measurements and output indications. Your WFC™ inverter can provide 110% of this rating
continuously without darnage or tripping.

05-SERNO - Manufacturing Serial Number L2*
This is the unique serial number assigned to the inverter.

06-REP - Repair Date Code , L2
If the control has been repaired in a Wood's facility, a specific code wiil be installed in this location,

07-FLT3 - Last Fault Lt*

08-FLT2 - Second Fault L2*

09-FLT1 - First Fault ‘ L2*

These displays indicate a code that represents both the cause of the last three (3) inverter faults and the
elapsed time (in 0.1 Hr. increments) between the fault occurrence and the resetting of it. Parameter 07-FLT3
contains the most recent occurrence, 08-FLT2, the one prior to that, and 09-FLT1, the first fault on record.
The elapsed time since the Jast restart (power up or fault reset) is the last digit and indicates up to 0.9 Hr,
The remainder of the code represents the reason for the trip. Consult Section 7, Troubleshooting, for a list of
fault codes and their potential causes.

" 12-FOUT - Inverter Output Frequency Hz N -
This display indicates the output frequency at which the inverter is operating. €
13-VOUT - Motor Output Voltage % L1

This display indicates the percent of input voltage that is being delivered by the inverter to the rmotor. |t is
useful when operating motors with non-standard Volts/Hertz (V/Hz) ratios by means of 53-FKNEE and
32-FMAX.

25




Parameter Units Level

14-10UT - Motor Output Current A L1*
This display indicates computed output current in amperes. The accuracy of this display is +10% of inverter
rating (03-1RAT).

15-LOAD - Drive Load . . % L1+
This display indicates the real part of the motor current by multiplying the computed output current by motor
power factor and comparing it to the inverter's capacity. This indication is positive in the motoring mode,
negative in the regenerative mode of operation. The accuracy is +10% of full scale.

16-TORQ - Load Torgue % L1*
This display shows the torque reduction experienced when operating in the constant power or field
weakened condition, when operating above 53-FKNEE. The accuracy is +10% of full scale.

17-TEMP - inverter Temperature C L1*
This display indicates the inverter's operating temperature in °C. The accuracy is +2°C,
18-TIME1 - Total Run Time h L2

This display is an indication of the total time the inverter is in the run mode of operation. It has a range of 0-
65000 hr. and is not resettable. Note: Frequent line starting operation of the inverter may result in the
recording of erroneous times in this parameter.

19-TIME2 - Total Operating Time h L2x
This display indicates the total time that power has been applied to the inverter, up to 65,000 hrs. It does not
reset when power is removed and re-applied.

1A-FOUT2 - Motor Stator Frequency Hz L2
In order for the inverter to provide the motor performance desired in many applications, it is necessary for
the inverter to make changes to the motor frequency independent of the speed setpoint. For instance, when
slip compensation is active, the motor frequency is increased when the motor's load increases. Parameter
1A allows actual motor frequency to be monitored during operation.

1B-FLUX - Magnetizing Current % L2
This display indicates the amount of magnetizing current that is present to the motor. The displayed
percentage is a calculated factor based on a pre-determined motor model. When using Volts/Hertz mode,
the percentage is based on bus current measurements and torque boost settings. In Vector mode, the
percentage is the inverter's regulated magnetizing current levels. Parameter 1B can be monitored while the
inverter is in operation.

21-MODE - Input Mode L1
21-MODE defines the operating functions that are active from the Keypad, the Terminal Strip, and the SIO
Serial Link in both the LOCal and REMote operating modes. Also the mode transfer mechanism is defined
by your selection at this parameter. Proper setting of this parameter is the first step in customizing the
inverter to your application. The following table defines all the combinations available. Qther selections for
21-MODE are discussed in Section 5 and in option manuals where their use is fully documented.

DATA CODE LOCal (1) REMote LOC/REM See
FWI()z?nly FWI'()ZI;REV Speed (3) | Start/Stop | Speed (3) | Start/Stop Transfer via: | Note
Keypad Control Only
020 | 1030 Keypad [ Disabled [ N/A
Terminal Strip Control Only
24 | 14134 Disabled | Terminals | N/A 4
Combination Keypad / Terminal Strip Control
1 11 Keypad Terminals Keypad LOC/REM key 4.5
2 12 i Keypad Keypad | Terminals LOC/REM key 4
-3 13 Keypad Terminals LOC/REM key 4
21 3 Keypad Terminals Keypad PS3 4.5
C 22 32 . Keypad Keypad | Terminals PS3 4
23 "33 Keypad Terminals PS3 4

Notes;

1. Under LOCal operation, when control is specified as keypad, the active torque limit reference is the
preset values at parameters 61 thru 64 as if parameter 27-TLSEL were set to a code "3". In all other
cases, the drive obeys the setting of parameter 27 directly.

2. Enables or disables the REV key on the keypad.

3. When "Terminals" specified as a speed reference, the programming of parameter 24-FSEL actually
controls the active speed reference.

4. In REM operation, terminals PS1, PS2, PS3 and ART are active. All will (except PS3 in modes greater
than 20) perform their previously defined function (see Section 2.8).

5. Entering the JOG mode from the keypad will override any active presets.

If any questions arise, please don't hesitate to contact an Electrical Applications Engineer at the factory for
clarification before proceeding. See Section 6 for terminal strip connection details.
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Parameter Units Level

24-FSEL - Speed Reference Selector L2
Note: Reference 21-MODE and parameter 32-FMAX thru 38-F7 for a thorough understanding of this
parameter setting.

This parameter is used to define the frequency command signal source when operating from other than the
inverter's keypad. That generally means the definition of signal types applied to either the VIN or CIN
terminals. This parameter can also be used to re-define terminal strip speed control (referenced in 21-
MODE) as keypad operation.

The proper usage of this parameter is dependent on the selection made at 21-MODE. Typically, no
changes are hecessary at this parameter.

DATA | REFERENCE DESCRIPTION See
CODE Note
0 VIN/CIN Terminal input, speed pot or external 0-2, 0-10 VDC or 4-20 mA 1

1 -VIN/CIN | Terminal input, inverse speed control
2 VIN Same as Code 0, but external speed pot current monitored. If
any of the three connections are broken, the drive will stop. Not
for use with any externally supplied voltage or current references.
3 VIN Terminal input, follows the 6FS (6X) output of another WFC series inverter.] 1 3
4 FPT1 Pulse train input at VIN, 0-1 kHz (6-10 VDC peak minimum) 1
5 FPT2 Pulse train input at VIN, 0-10 kHz (6-10 VDC peak minimum)
6 FKPAD Keypad Speed Reference 2
7 FEXT2 External speed reference 2 programmed via 26-FEXT2 (default = 0 Hz)
8 FEXTH External speed reference 1 programmed via 25-FEXT1 (default = 0 Hz)
9 F2 Programmable via 33-F2 (default = 5 Hz)
10 F3 Programmable via 34-F3 (default = 20 Hz)
1 F4 Programmable via 35-F4 (default = 40 Hz)
12 F5 Programmable via 36-F5 (default = 60 Hz)
13 F6 Programmable via 37-F6 (default = 0 Hz)
14 F7 Programmable via 38-F7 (default = 0 Hz)
15 FMAX Programmable via 32-FMAX (default = 60 Hz)
19 VIN Terminal input, follows the 6FS (48X) output of another WFC series inverter. 1,3

Notes:

1. Data codes 0 thru 5 define the type and response characteristic of input speed signal connected to the
terminal strip of the inverter.

2. If speed control is programmed from the keypad at parameter 21-MODE, the selection at parameter 24
is ignored.

3. Frequency of input signal determined by parameter 88-FRO. If parameter 24-FSEL is set data code 1 9,
adjust the J2 jumper (see page 15, figure 2.8) to the 0-2V position for better resolution. The table that
follows notes the maximum operating frequency when using this data code and parameter 83-PWM.
Consult the factory with any questions.

Thé maximum running frequency available when using data code 19 (48x pulse train from another WFCHT
series inverter) is limited by the operating carrier frequency. When selecting the carrier frequency at
parameter 83-PWM and parameter 24-FSEL is set to data code 19, the maximum operating frequency will
be limited by the following values.

For all models except the WFC4075-0: For the WFC4075-0 only:

83-PWM data code 1 (3kHz) - 62 Hz max. 83-PWM data code 1 (2.8 kHz) -—-- 48 Hz max.
83-PWM data code 2 (4kHz) -— 83 Hz max. 83-PWM data code 2 (2.5 kHz) - 52 Hz max.
83-PWM data code 3 (6kHz) -~ 125 Hz max. 83-PWM data code 3 (4.6 kHz) -~ 95 Hz max.
83-PWM data code 4 (8kHz) ---- 166 Hz max. 83-PWM data code 4 (5 kHz) -—- 104 Hz max.
83-PWM data code 5 (12kHz) — 250 Hz max. 83-PWM data code 5 (9.2 kHz) -— 191 Hz max.
83-PWM data code 6 (16kHz) — 332 Hz max. 83-PWM data code 6 (10 kHz) -~ 208 Hz max.
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Parameter Units Level

27-TLSEL - Torque Limit Reference Selector L2
TLSEL selects one of seven combinations of six torque limit setpoints to be effective during driving and
regenerative operation. Torque limit may be different for forward and reverse operation. Parameter 21-
MODE can override this selection when it dictates that the drive operates under keypad control.

The proper usage of this parameter is dependent on the selection made at 21-MODE. Typically no
changes are necessary at this parameter.

DATA CODE REVERSE _ FORWARD
REGENERATIVE MOTORING REGENERATIVE MOTORING
0 LIMit input LIMit input LIMit input LIMit input
1 64-RTLR LIMit input 63-RTLF LIMit input
2 64-RTLR 62-LTLR 63-RTLF LIMit input
3 64-RTLR 62-LTLR 63-RTLF 61-LTLF
4 28-TLEXT 28-TLEXT 28-TLEXT 28-TLEXT
5 64-RTLR 28-TLEXT 63-RTLF 2B-TLEXT
6 64-RTLR 62-LTLR 63-RTLF 28-TLEXT
See Section 5 for more information on parameter 28-TLEXT.
31-FMIN - Minimum Frequency Hz L1

31-FMIN defines the minimum frequency that the inverter will deliver to the motor in the run mode. It is
adjustable in 0.01 Hz increments from 0 to 400 Hz. The factory setting is 0 Hz.

32-FMAX - Maximum Frequency Hz L1
32-FMAX defines the maximum frequency that the inverter will deliver to the motor in the run mode. It is
adjustable in 0.01 Hz incremenis from 20 to 400 Hz. The factory setting is 60 Hz.

FOR OPERATION ABOVE 60 Hz, ENSURE THAT THE MOTOR IS CAPABLE OF EXTENDED SPEED
OPERATION. SEE THE INSTRUCTIONS FOR PARAMETER 53-FKNEE FOR MORE INFORMATION.

PARAMETER 83-PWM WILL ADDITIONALLY INFLUENCE THE ACTUAL MAXIMUM FREQUENCY

CAPABILITY OF THE DRIVE.
33-F2 - Preset Frequency #2 (Jog) Hz L1
34-F3 - Preset Frequency #3 Hz 12
35-F4 - Preset Frequency #4 Hz L2
36-F5 - Preset Frequency #5 Hz L2
37-F6 - Preset Frequency #6 Hz L2
38-F7 - Preset Frequency #7 Hz L2

Parameter 33-F2 is preset speed #2 and is used to set the JOG speed reference when in the keypad
operating mode. All preset values are programmed and operate in conjunction with 24-FSEL. Each is
adjustable in 0.01 Hz increments from 0 to 400 Hz. Parameters 36, 37, and 38 are adjustable “on-the-fly.”

Refer to Table 2.8 and Section 6 for proper selection of preset frequencies,
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Parameter _ Units Level!

39-FTL - Minimum Frequency in Torque Limit Hz L2
When the drive’s output current exceeds the limits defined by 27-TLSEL, the motor will be decelerated at a
rate determined by 46-DECTL to the frequency programmed at this parameter. If this parameter is set to a
value greater than parameter 32-FMAX, TORQUE LIMITING WILL BE DISABLED.

41-RSEL - Ramp Selector L2

This parameter defines the acceleration and deceleration characteristics of the drive. The following table
outlines the possibilities:

.DATA CODE DESCRIPTION

0 42-ACC1 and 43-DEC1 control drive acceleration and deceleration for both forward
and reverse operation. 44-ACC2 and 45-DEC2 are selected by input terminal ART.
To use ART, 21-MODE must be set for terminal strip start/stop control.

1 First set of ramps in the forward direction, second set of ramps in the reverse direction.
Terminal ART is inactive.

2 Dual slope finear ramp. Primary set of ramps control acceleration / deceleration when
12-FOUT less than the value programmed at 37-F6. Secondary set of ramps
control when 12-FOUT greater than 37-F6. Terminal ART is inactive,

"S" curve acceleration and deceleration. Terminal ART is inactive.

Performance same as code "0 except Coast-to-stop when STOP is commanded.

Performance same as code "1" except Coast-to-stop when STOP is commanded.

Performance same as code "2" except Coast-to-stop when STOP is commanded.
Performance same as code "3 except Coast-to-stop when STOP is commanded.

NI s w

42-ACC1 - Acceleration Ramp #1 s L1
Parameter 42-ACC1 defines the primary inverter response to an increase in speed command. It is adjustable
in 0.01 second increments from 0.1 to 600 sec. from zero to maximum frequency. The factory setting is three
(3) seconds,

43-DEC1 - Deceleration Ramp #1 s L1
Parameter 43-DEC1 defines the primary inverter response to a decrease in Speed command. It is adjustable
in 0.01 second increments from 0.1 to 600 sec. from maximum to zero frequency. The factory setlting is three
(3) seconds. -

44-ACC2 - Acceleration Ramp #2 5 L2
Parameter 44-ACC2 defines the secondary inverter response to an increase in speed command. It is
adjustable in 0.01 second increments from 0.1 to 600 sec. from zero to maximum frequency. The factory
setting is one (1) second.

45-DEC2 - Deceleration Ramp #2 s L2
Parameter 45-DEC2 defines the secondary inverter response to a decrease in speed command. It is
adjustable in 0.01 second increments from 0.1 fo 600 sec. from maximum to zero frequency. The factory
setting is one (1) second. "~ ~

46-DECTL - Torque Limit Response Time s L2
When the drive senses that the torque limit threshold has been exceeded, it takes immediate action. if
operating in the motoring mode, it begins to decelerate toward the value of 39-FT L. If operating in the
regenerative mode, it begins to accelerate toward the rotational speed to which it is being driven. In either
case, 46-DECTL governs the drive's response time.

47-DCBRK - DC Brake Time s L2
In the keypad or terminal input mode, after issuing a STOP command, the inverter ramps down to zero
speed and provides a holding DC current in the motor windings for the period set by 47-DCBRK. This
function is not available with zero (0) seconds set at 47-DCBRK or if the stopping performance is set for
coast.

2ero speed command is issued, DC current will be applied to the motor at zero speed until one, or
both terminals are de-activated,
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Parameter Units Level

48-DCVLT - DC Brake Voltage % L2
The parameter controls the amount of DC voltage applied to the motor windings by 47-DCBRK. Factory
setting is 2/3 of 52-BOOST. It is adjustable between 0 and 15% of full voltage.

CAUTION: If DC braking is used as a holding brake, excessive motor heating may result.

51-VSEL - Volts/Hertz Characteristic Selector L2
This parameter selects between the HT mode (Vector Control) and Volts/Hertz operation. By selecting Data
Code 6, the WFC" activates the Vector Control scheme. When selecting Data Codes 0 through 5, the
Volts/Hertz mode is initiated and one of the three Volts/Hertz characteristics and one of two Torgue Boost
modes are enabled. The following table defines these selections. Their actions are shown graphically below,

DATA CODE CHARACTERISTIC DATA CODE CHARACTERISTIC
0 Linear — Autoboost 4 Quadratic ~ Autoboost
1 Linear — Fixed Boost 5 Quadratic — Fixed Boost
2 Semi-Quadratic — Autoboost 6 Vector Control
3 Semi-Quadratic — Fixed Boost

Note: When selscting the HT mode (Vector Control) parameters 5B-IMAG and 65-SLIP must be activated for high torque, low speed
operation. Fine-tune adjustments can be made for optimum performance. Refer to Section 3.9 for proper setup for HT operation.

100% 4 = = - = 100% T = = = =
STANDARD
LINEAR
BOOST- BOOST
0% 0%
100% 100% =
PUMPS
MIXED 51.VSEL =2
LIN/QUAD
BOOST- BOOST
]
0% FKNEE 0% FKNEE
100% — - - 100% 1 = ~ - - ~- -
FANS
QUADRATIC 151-VSEL = 4 | 51-VSEL = 5
BOOSTA I BOOST- I
. 1 1
0% _ FKNEE 0% FKNEE
AUTO-BOOST FIXED BOOST
52-BOOST - Torque Boost % L1

52-BOOST may be programmed to provide additional starting torque to the motor, if required. it is adjustable
in 0.01% increments from 0 to 25%. Factory set BOOST values are model dependent.

Q Care must be exercised with this adjustment. Too much boost may cause excessive motor currents

: and motor heating. Use only as much boost as is necessary to start the motor. AUTOBOOST may be
selected at parameter 51-VSEL to provide the optimum value of boost to suit the load automatically.
Some 2-pole (3600 RPM synchronous speed) have proven to require less than the default value of
52-BO0OST.
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53-FKNEE - Volts/Hertz Knee Frequency Hz L2
This parameter is used to set the frequency at which fyll voltage is delivered to the motor. Thereby, the
output volts/hertz ratio of the inverter is adjusted. It is adjustable in 0.01 Hz increments from 26 to 640 Hz. |t
is factory set to the base frequency of U.S. made induction motors, 60 Hz.

53-FKNEE sets the point at which the motor goes from constant torque to constant power operation. 32-
FMAX determines the maximum operating frequency of the drive.

Almost any V/Hz profile can be generated using the WFCH" inverter. Consult the factory with your special
requirements.

54-SKBND - Skip Frequency Hysteresis Bang Hz L2
This parameter sets the range of frequencies (above and below) associated with each of the skip
frequencies. Skip bands are used to avoid mechanical resonances in a drive system. The deviation is
adjustable in 0.01 Hz increments from 0.20 to 20.00 Hz. The factory setting is 1.00 Hz equating to an overal|
2 Hz band.

55-8K1 - Skip Frequency #1 Hz L2
56-SK2 - Skip Frequency #2 ‘ Hz 12
S7-SK3 - Skip Frequency #3 Hz L2
58-SK4 - Skip Frequency #4 Hz L2

These four (4) parameters set the center frequency of the skip bands over which normal operation will not be
allowed. The inverter will ramp through these frequencies, but not settle on them. Each is adjustable in 0.01
Hz. increments from 0.00 to 400.00 Hz.

59-MVOLT - Rated Motor Voltage \ 12
59-MVOLT is a parameter active in the 7.5 thru 75 HP models that allows the user to precisely calibrate the
inverter to the motor being operated by it.

This parameter sets the voltage that the inverter delivers to the motor terminals at the setting of 53-FKNEE.
Therefore, it is pdssible to power the WFCH from 230 VAG and deliver 208 VAC to the motor at 60 Hz,
Precisely matching the motor's design limits.

WFC2000 series drives are calibrated from the factory for 230, with valid settings in the range of 185 to 240,
WFC4000 series drives are set for 460, with valid settings between 370 and 480. '

SB-IMAG - Magnetizing Current Level
This parameter tunes the Vector Control scheme 1o match motor design. By adjusting this parameter, the
inverter-motor combination can be optimized for ideal performance. This parameter becomes active when
parameter 51-VSEL is set to a Data Code of 6.

The WFCH has an Auto-tune function that will measure the ‘no-load’ currents and automatically set
5B-IMAG. This occurs after S1-VSEL is set to a Data Code of 6. See Section 3.9 for Auto-tune procedure.
Although normally not required, fine-tune adjustments can be made to the parameter after the Auto-tune
procedure is completed.

The value of 5B-IMAG is adjustable in a range of 15-85% with a model dependent factory setting.
Adjustments to the setting can be made using the following formula:

5B-IMAG = measured no load current X 100

IRAT
61-LTLF - Preset Load Torque Limit Forward % L2
62-L.TLR - Preset Load Torque Limit Reverse % L2

These parameters work in conjunction with 27-TLSEL 1o set the level at which the inverter goes into torque
limit in-the forward and reverse motoring modes. When these limits are exceeded, the motor is decelerated
at a rate determined by 46-DECTL settling in at the value programmed at 39-FTL. Each is adjustable in 1%
increments from 5 to 150% of drive rating.

If 39-FTL is set to a value greater than 32-FMAX, torque limiting will be disabled.

63-RTLF - Preset Regenerative Torque Limit Forward % L2
64-RTLR - Preset Regenerative Torque Limit Reverse % L2
These parameters work in conjunction with 27-TLSEL 1o set the level at which the inverter goes into torque
limit in the forward and reverse regenerative modes. When these limits are exceeded, the motor is
accelerated at a rate determined by 46-DECTL toward 32-FMAX. Each is adjustable in 1% increments from
5 t0 110% of drive rating.

If 39-FTL is set to a value greater than 32-FMAX, torque limiting will be disabled.
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65-SLIP - Slip Compensation
Slip compensation is used to provide a more constant output speed as motor loading changes. This
parameter is used in both the Volts/Hertz and High Torque modes of operation. Too much slip
compensation may result in unstable motor operation. It is not intended for use with a synchronous
motor. In Volts/Hertz mode, the inverter's output frequency is increased as the motor loading increases. In
HT mode (Vector Control), the setting of 65-SLIP is the nominal full load speed compensation for the motor.
This setting is required for optimum performance at low speeds.

65-SLIP is programmable in 0.01% increments from 0.00 to 10.00%. See the following formula and example
to determine the proper setting of parameter 65-SLIP:

Example: Assume the use of a 1740 RPM motor with a nameplate current (Im) rating of 9.6 amperes. From
Section 1.5 or parameter 03-1RAT, we determine that the drive is rated at 15.2 amperes. From Section 1.6,
we can determine that the synchronous (unloaded) speed of the motor to be 1800 RPM. Using the formula,

we find:
65-SLIP = RPMs - RPM1 x IRAT x 100(%) = 1800 - 1740 x 15.2 X 100% = 5.27%
RPMs Im 1800 9.6
66-STAB - Current Stability Adjustment 12

Lightly loaded motors may tend to oscillate and become unstable due to electro-mechanical relationships in
the motor. This may be more prevalent when the inverter capacity is larger than the motor. This adjustment
will stabilize the motor current in these conditions. The range of adjustment is 0 through 4, with the default
being 2. Some 2-pole (3600 RPM synchronous speed) motors have proven to require alteration of this
parameter to assure stable operation,

67-TOL - Timed Overload Trip Point % L1
67-TOL is the timed overload trip TrP TIME [SECT
point. This parameter defines the B ¢
load point beyond which a timed 3% 180 360
electronic trip can occur. The trip N I R ¢ :
fime depends on the amount of B S I A I
overload and is 1 minute for 150% 3@ 158 3e0 J. ! ... .. SR - : ;

r of the setting, longer for lesser i e A AT T
degrees of overload. A 10% P sy AR D R
overload will not cause the drive to 24 180 240 - ool b T
trip. Parameter 67-TOL is
adjustable in 1% increments from 5 15 95 130
to 100% of drive capacity. The
factory setting is 0, inactive.

The action of 67-TOL is presented
graphically in the Trip Time chart to
the right. See also parameter 6A- (4
TOLG tor information on setting

timed overload appropriately for ol A : i
your motor. e 0 04 — : —
The proper setting of parameter 67- o 2 leox 150«
TOL js calculated using the value

stored at 03-IRAT and the motor FERCENT LOAD
nameplate current (Im) according to
the following formula:

1260 120 ..l N e

67-TOL = Im x 100%
IRAT

WARNING

WHEN USING MULTIPLE MOTORS ON A SINGLE INVERTER, USE SEPARATE EXTERNAL
PROTECTION ON EACH MOTOR AND SET 67-TOL TO 0 (DISABLED).

AVERTISSEMENT

AVEC L’UTILISATION DE PILUSIEURS MOTEURS SUR UN SEUL INVERSEUR, UTILISEZ UNE
PROTECTION EXTRENE SEPAREE SUR CHAQUE MOTEURS ET PROGRAMMEZ 67-TOL A 0.
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automatically restarted, after a fault, up to a programmed number of attempts. This limit is from.zero (O)upto
a maximum of eight (8) tries within a 10 minute time frame. In each case, the drive will wait for the delay if
programmed at 69-DRST. Only fault codes F11 thry F20 are effected by this process. Once the programmed
value of 68-NRST has been exceeded, the drive will display a F10 fault and wait for a manual reset.

When 68-NRST is active, the function of parameters 72-ST1, 73-ST2, 74-ST3 and 75-STR is altered.
Data Code (2) for each parameter will not activate the respective output for every fault, only for fauit
codes 1-10. To maintain a similar, yet inverse function with 68-NRST active, use data code 1.

WARNING
INSURE THAT AUTOMATIC RESTARTING WILL NOT CAUSE DAMAGE TO EQUIPMENT OR

INJURY TO PERSONNEL.
AVERTISSEMENT

ASSUREZ VOUS QU'UN DEPART AUTOMATIQUE N°ENDOMMAGERA PAS L’EQUIEMENT OU DE

BLESSURE AU PERSONNEL. -

69-DRST - Trip Restart Time Delay 5 L2
If 68-NRST is greater than 0, the inverter will wait the programmed time value after a fault before re-starting.
Restart performance will be governed by parameter 82-START. DRST is programmable in 0.01 sec.
increments from 0.00 to 60.00 seconds.

6A-TOLC - Timed Overload Characteristic L2
6A-TOLC works in conjunction with 67-TOL to customize the overload characteristics of the inverter to the
driven motor. Refer to the graph presented with parameter 67 for a more in-depth understanding of this
parameter.

- Data Tripping Characteristic Trip Time | Scale Motor
Code (Seconds)* ‘Type

0 Normal — Reduced threshold below 40 Hz 60 C Standard Induction
1 Medium — Reduced threshold below 40 Hz 30 B Standard Induction Q
2 Fast — Reduced threshold below 40 Hz 10 A Standard Induction '
3 “Shear Pin” — Reduced threshold below 40 Hz o= - Standard induction
4 Normal - Constant torque 60 C Inverter Duty
5 Medium — Constant torque 30 B Inverter Duty
6 Fast - Constant torque 10 A Inverter Duty
7 “Shear Pin" — Constant torque o - Inverter Duty

“Trip time is at 150% of 67-TOL Setting *Trip time is at 110% of 67-TOL setting

70-MCAL - Analog Meter Output Calibration L2

This parameter adjusts the meter output value at terminal MET. The full scale output is programmabie from 0
to 255 which corresponds to approximately 0 to 16.5 VDC. Factory default is for 10 VDC at terminal MET at
nominal full scale output. 70-MCAL can be programmed while the inverter is running.

71-METER - Analog Meter Otput Selector L1
71-METER defines what the analog meter output (terminal MET ) will indicate. The data is defined as:
Data Code : Description
0 Output inactive.
1 Output proportional to output frequency (12-FOUT) with full scale at 32-FMAX.
2 Output proportional to output voltage (13-VOUT) with full scale at 100%.
3 Output proportional to output current (14-I0UT) with full scale at 200% of drive rating.
4 Output proportional to drive foad (15-LOAD) with full scale at 200%.
- b | Output proportional to load torque (16-TORQ) with full scale at 200% torque. ¢
6 Output proportional to stator frequency (1A-FOUT?) with full scale at 32-FMAX. (
7 Output proportional to feedback encoder frequency (A7-OPTA7) with full scale at 32-FMAX.
(Used with WPC04, see section 6.2 and Form 1032) J

The full scale calibration is adjustable by programming of parameter 70-MCAL.
33




Parameter Units Level

72-8T1 - Auxiliary Output #1 (Open Collector) T2
73-ST2 - Auxiliary Output #2 (Open Collector) L2
74-ST3 - Auxiliary Output #3 (Open Collecior) L2
75-STR - Auxiliary Relay Output ‘ ‘ L1

Each of these parameters work similarly with the open collector outputs at the terminal strip (designated
ST1, 8T2 and ST3) and the auxiliary relay. The data code programmed at these parameters defines the
condition that activates that particular output (either open coliector or relay). Each may be programmed as
follows to indicate:

Data Code Description

Q

Output inactive.

No fault (becomes active when the inverter is ready).
Fault (refer to parameter 68-NRST for further information).
Motor running FWD or REV.

Motor running REV,

Motor running FWD.

Motor speed = 0 Hz.

Motor at speed.

Motor speed greater than value programmed at parameter 36-F5.

e I~NO|l| bW (N

Drive operating in torque limit.

sy
o

Drive operating near overtemperature iimit.
Drive operating in LOCal Mode.

e
—

77-MOL - Motor Overload Input
Sets Motor Overload Input Polarity.

Data Code Description
0 | Removal of high input (+24 VDC) from MOL causes an FO7 Fault (N.C. operation)
1 High input on MOL will cause an FO7 Fault (N.O. operation)

81-PRGNO - Special Program Number L2
This parameter allows the storage, retrieval and exchange of customer defined program setups, as well as &
means of returning all parameters to factory defaults. Numerous special programs are also included at this
parameter. Standard data codes are outiined in the following table:

Data Code Description See Note
0 Standard Factory Program : 1
1 Reset all parameters to factory settings 1,2
2 Store customer parameter settings 1,3
3 Recall customer parameter settings 1,3
4 Exchange current with stored customer parameter settings 1,3
5 Recalibration of a WFC2005-0x for use with a 3 HP motor from a single phase source 1,4
10 Makes option parameters inaccessible 1
1 Makes option parameters accessible for viewing and change 1
30-31 EMOP and 5-speed operation (Crane & Hoist Industry, See Form 1041) 5
32-33 | EMOP2/EMOPS Electronic Motorized Potentiometer speed control 56
60-62 Program Sequencer (See the following discussion)
200-201 | Reference Signal Reversing (See Form 1042) h,7
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NOTES: . , EMOP2/EMOP3
1. When data codes 1-29 are Invoked, 81-PRGNO will . Data Code 32/33
revert to "0" upon exiting the program mode. When Functional -
data codes greater than 29 are used, 81-PRGNO will Description Terminals
retain the data setting. | TFwD REV | PS1 | P52
2. Data code 1 allows all program parameters to be
returned to factory defaults. When the program mode Off 0 0 X X
is exited, the display will indicate "INIT
PARAMETERS" then "RESTART". Speed =0 111 XX
3. Data code 2 allows storage of the current set of FWD Decrease Speed | 1 0 9 XT
program parameters. Data code 3 allows a previously
stored set of program parameters to be retrieved. Data | FWD Hold Speed 1 0 0 0
code 4 allows the current and stored set of program FWD Increase Speed i 0 0 1
parameters to be exchanged.
4. Data code 5 allows the WFC2005-0x to be re- REV Decrease Speed 0 1 1 X
calibrated for use on a 3 HP motor when powered -
from a single phase source. Use data code 1 to retum REV Hold Speed 0 1 0 0
to the 5 HP calibration. REV Increase Speed 0 1 0 1J
5. Parameter 21-MODE must be set to a code that
permits MODE 2 (REMote) operation. Also, the drive 0 =lnactive 1 = Active X = Ignored

must be operated in REMote mode.
6. Data codes 32 and 33 select the WFC"s EMOP control programs. With code 32 selected, commanded output
frequency returns to 31-EMIN when the drive is stopped. With code 33 selected, commanded output frequency

detajls.

Program Sequencer

The Program Sequencer function can be thought of as a simple programmable logic controller (PLO). it

permits the drive to execute up to nine (9) sequential program steps. Each program step can be an
Independent combination of direction, speed and ramp. The duration of any one program step can be
controlled by: time, digital comparison, pulse (event) count or an analog voltage level. Use of the pulse count
and voltage level comparisons requires the use of either the WPC04 — Encoder Interface Board or WPC05 —
Process Control Interface Board (see Table 4.2 for details). An Event Control parameter (C1-CNTL1...C9-
CNTL9) and an Event Count parameter (E1-ECNT1...E9-ECNT9) serve to define each program step
independently.

Event Control Parameters
The Event Control Parameters (C1~CNTL1...C9-CNTL9) define the direction, speed, acceleration/
deceleration time and duration of each program step. Each is programmed as a string of 8 characters or
“bits.” Figure 4.1 defines the bit coding:

41321101
0j0jojojo]o]|o (ﬂPROGRAMDATA

| - It

' [ L — | Speed Selection (Default)

Event Duration (Opt. Equip.) l 000 - B(asic h?gg)gm SEL)
i 21- 24-FSEL
00 —Time Base
01— Pulse Input (WPC04) 801 - 33~£§ (50H§)
10 — Voltage Input (WPC04/05) 10-34-F3 (20 Hz)

11 — Digital Comparison 011 — 35-F4 (40 Hz)
100 — 36-F5 (60 Hz)

.............. ST

L. Direction Select | Ramp Select 101 - 37-F6 (0 Hz)

00 - Inverter Stopped 0 - Primary (ACC1/DEC1) 110 - 38-F7 (0 Hz)

01 - Forward Command 1 - Alternate (ACC2/DEC?2) 111 - 32-FMAX (60 Hz)
10 - Reverse Command

11~ Zero Speed FIGURE 4.1

Event Count Parameters
The Event Count Parameters (E1~ECNT1...E9~ECNT9) define the duration of each program step. Each
Event Count Parameter is associated with a corresponding Event Control Parameter (That is parameter E1-
ECNT1 determines the duration of C1-CNTL1; E2-ECNT? determines the duration of C2-CNTL2, etc.). The
data entered can represent time, pulse counts, digital comparison or an analog voltage level as defined in
Tabie 4.1. The range of data that can be entered in each Event Count Parameter is 0 to 65,000.
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Bits 5 & 4 define the event duration for each program step. Note that the controlling factor for the duration
may be different for each step.

Bit # Optional

Description of Event Count Parameter Units Equipment
5| 4 . . Required?
0 | 0 | Time Base - The operating condition outlined in the Event Control parameter will be No

executed for a time interval of up to 18 hours (dependent on the setting of
81-PRGNO). The next event will then be executed, up through Event #9.

81-PRGNO Time Base Increments Maxirmum Sequence Time
60 1 second 18.2 hour
61 0.1 second 1.8 hour
62 - 0.0082 second 8.9 minutes

0 | 1 |Pulse Count - The operating condition outlined in the Event Control parameter will be Yes —
executed until the set number of pulses have been counted. The pulse count is WPC04
provided by either an encoder or proximity sensor mounted on the driven machine.

1 | 0 | Analog Input - The operating condition outlined in the Event Control parameter will Yes -
be executed until a voltage is greater or less than a programmed value. The limits of | WPC04 or
the analog level are 0-10.00 VDC. WPCO05

Ex-ECNTx '
Range Description
(DC voltage)

00000-01000 | Lower Limit — The Event Control parameter will be executed until a
(0-10 VDC) | voltage equal to or LESS than the programmed value is sensed.

10000-11000 | Upper Limit — The Event Control parameter will be executed until a
| (0-10 VDC) | voltage equal to or GREATER than the programmed value is sensed.

1 | 1 | Digital Comparison — The operating condition outlined in the Event Control No, but
parameter will be executed until a set digital combination of terminals PS1, PS2 and compatible
P83 is sensed by the inverter. The limits of this configuration are 0 thru 7, signifying with

| the binary combinations of PS1, PS2 and PS3. \wgg&&
Ex-ECNTx Description Control Terminals
Code PS1 [ PS2 [ Ps3
0 All inputs inactive 0 0 0
1 PS1 Active 0 0
2 PS2 Active 0 1 0
3 PS1 & P§2 Active 1 1 0
4 PS3 Active 0 0 1
5 PS1 & PS3 Active 1 0 1
6 PS2 & PS3 Active 0 1 1
7 PS1, PS2 & PS3 Active 1 1 1
TABLE 4.1

Activating the Program Sequéncer function requires that a selection of 81-PRGNO = 60, 61 or 62 be
made. This must be done regardiess of the type of event count used for the individual sequence
steps. After 81-PRGNO is set to 60, 61, or 62, exit the program mode by pressing the PROG key. The
Event Control and Event Count parameters will be visible upon re-entering Level 2 programming.

Programming the Event Control Parameter
Determine the coding of the control byte for each program step using Figure 4.1. Enter the first code into
parameter C1-CNTL1. When you access parameter C1, the display will resemble the following:

To program this parameter:

1. Press SHIFT to open the parameter. The parameter number will flash and bit ——
number 7, or the left-most character will be underlined, indicating that this [ EVENT CONTROL _I
PR 0

0G Ct: 0000000

: character may be changed.
Q 2. Use the up arrow to increment the character. Use the down arow to decrement |
g the character.
3. Press SHIFT again to move on to the next character, bit number 6, and repeat step 2.
4. Once all the characters or bit numbers have been changed, press ENTER fo store the result.
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Programming Example
A machine is required to run in
the forward direction at 50 Hz

for one hour, then quickly

decelerate to a stop. After two — SEQ1 SEQ2 SEas —’
(2) minutes, the machine must | Direction Selection Forward Stop Reverse
accelerate in the reverse [poo i e 1 Hour 2 Minutes  [Until PS1 Active
direction to 5 Hz until a limit - - -

switch is activated causing the |Ramp Selection Primary Alternate Primary
drive to decelerate to a stop. Speed Selection F6 (50 Hz) N/A F2 (5 Hz)
The following three (3) sequen-

tial steps can be programmed TABLE 4.2

using only the basic inverter and
no optional equipment,

First, since two of the sequential steps are time based, the proper 81-PRGNO setting must be determined.
Determine  the
resolution and the

maximum time re- |PARAMETER DATA CODE EXPLANATION

quired, in this case i "

one (1) hour. If a 81-PRGNO 60 1 Second Time Increments
resolution of one |C1-CNTL1 | 01000101 FWD/Timed/Primary Ramp/Preset Speed F6
second is sufficient, C2-CNTL2 | 00001000 STOP/Timed/Alt. Ramp/Speed Setting Ignored

set 81-PRGNO =
60. If a greater set- |C3-CNTL3 | 10110001 REV/Digital Comparison/Primary Ramp/Preset Speed F2

ting resolution is |E\ENGTT | 3600 ] 1 Hour = 3600 Seconds

hecessary, 81- :

PRGNO can be set |E2-ENCT2 120 2 Minutes = 120 Seconds

to 61 (0.1 second |E3ENGTS 1 Terminal PS1 Active
TABLE 4.3

Graphically the results of this SEQI SEQ2 SEQ3

pProgramming could be repre- RUN | |

sented as shown to the right: COMMAND |

If E4-ENCT4 thru E9-ENCT9
are set to zero, they will be
ignored by the sequencer
function. If the inverter's forward FORWARD

terminal were still active, the " | o~ ___' __ 1~ 50 HZ
Sequence would repeat; if not,
the sequence would be
executed one (1) time only. The SPEED Vo N )
control's stop key continues to REVERSE I |
function as an emergency stop , , -5 b7
to abort the cycle at any time. | | |
! ! - PS|
_\[\; l I ASCTIVE
1
} i |
CNTLx = | 01000101 /00001000 | 10110001 :
ENCTx = 3600 | 120 1 |
I I |
FIGURE 4.2
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number of the sequence (0-9). E1-ECNT1

Parameter B7-NENC is used as P C2-CNTL2 ] ] I I l ] I

a prescaler for the Event Count

parameter when operating in the E2-ECNT2

Pulse Count mode (using the 3 | C3-CNTL3 l | I | I l J

WPCO04 Encoder Interface :

Board). For example, if B7 is set | E3-ECNT3

to 10, the inverter will receive 10 4 | C4-CNTL4 I l | I I | l

pulses before considering one

(1) event complete. This is useful F4-ECNT4

when very high pulse counts are .| 5 | C5-CNTL5 ] I | J I l I
"~ needed. The maximum fre- E5-ECNT5

quency of the input pulses is

60 Hz. 6 |C6-CNTL6 L b1 T 7
Event Sequencer Worksheet E6-ECNT6

Refer to the previous discussion -

and fill in the appropriate codes 7 Cr-CNTL7 l l I I l I l

for Cx-CNTLx and Ex-ECNTx in E7-ECNT7

Table 4.5. To skip all remaining 8 |CB-CNTLS l J I I l _ I

events, ensure that the respec-

tive Cx and Ex values are set to E8-ECNTS

o [sowio] [ [ T [ ] | |

TABLE 4.5 E9-ECNT9

WFC' Operation Under Program Sequencer Control

The WFC can be operated under control of R
the Program Sequencer from either the key- Zéelglt(i‘.:‘%E LOCal REMote Trag;fer
pad or from the termmal_ strip. See 010 |Seauencer oneretor INA N/A
Parameter 21-MODE (Section 4.2 and fro(?n keypadp
Table 4.4).

) , , 111 |Normal keypad Sequencer operation |LOC/REM
When operating from the keypad, pressing |operation from keypad key
the FWD key will command the drive to A

212 |Normal keypad Sequencer operation |LOC/REM

cycle through the programmed steps of the 3/13  |operation 4 fror?l terminal strip key
Program Sequencer one time only. Pressing 14 TVA S T NA
the SHIFT and FWD keys simultaneously 24134 frgr%ug;g%;g ;rr?pton
will cause the programmed sequence to ,
repeat until the stop key is pressed. 21531 (r;lgégﬁloﬁeypad ﬁg%ufg;gég ?ﬁlgg%n) s
When operating from the terminal strip using -
remote operators, the same possibilities %g L“gg:;%loﬁeypad fsrg%ugzgﬁ;gf ;rr?;'on PS3
exist, If operating under three wire control, (Note 1)

with the R/J terminal active, momentarily
activating the FWD terminal will force the
programmed sequence to be executed
once. If the FWD terminal is activated TABLE 4.4

continuously, the programmed sequence will be repeated. When a stop command is issued to the drive, it
will reset the Program Sequencer to the beginning and await the next start command. If the CTS terminal is
activated, the Program Sequencer pauses at the Current Step.

The Program Sequencer cannot be run under SIO control. The individual program parameters may
be downloaded to the control via SIO communication.

The program sequence can be single-stepped through by repeatedly pressing the LOCal/REMote key. If, for
example, long time delays were programmed at several steps of the Program Sequencer, it would be
possible to disregard these long-time intervals to verify program functions.

Other Software Features
During program sequence operation the first four (4) characters of the keypad display will show the
sequence step being executed (SEQ1, SEQ2 ... SEQQ). See Section 3.6 description of displays.

Parameter A8-OPTAB is available for viewing during the execution of the programmed sequence steps. This
parameter allows the viewing of elapsed time during the sequence, if using the time base option. If using the
event count option, this will be a real time events counter. Parameter A8 can allow the user to monitor where
the drive is operating relative 1o the entire sequence and when you can expect the next step to begin.

Parameter AS-OPTAS can be [event glparamsBit#] 7 | 6 | 5 | 4 | 3] 21 1 | o
used in conjunction with A8 since

it displays the actual step 1 | C1-CNTL1

Note 1: Terminal PS3 is not available under these selections of
21-MODE for digital comparison.
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82-START - inverter Start Options L2
This parameter selects options such as line start lockout, line starting or starting a rotating motor. 82-START
also allows the keypad STOP key to function as an emergency stop when operating the inverter from the
terminal strip. Various options for 82-START include:

DATA CODE DESCRIPTION
0

Line start lockout. When the inverteris configured for terminal strip operation with a
maintained run command present, it will not start upon the application of line power. The

second time and then the direction command re-established.

1 Line start (Autostart). With this setting, the drive will turn on when power is applied and g
direction command is present. The STOP key is configured as an EMERGENCY STOP
when operating from the terminal strip.

2 This setting allows the drive to successiully start a rotating motor. Line Start Lockout is
active. The STOP key functions as an EMERGENCY STOP when operating from the
terminal strip.

3 Startinto a rotating motor with Autostart. STOP key enabled.

4.7 Same start functions as 0 thry 3, but STOP key totally disabled in terminals mode.

_ WARNING -
INSURE THAT AUTOMATIC RESTARTING WILL NOT CAUSE DAMAGE TO EQUIPMENT OR
INJURY TO PERSONNEL. | | _
| | ADVERTISSEMENT

ASSUREZ VOUS QU’UN DEPART AUTOMATIQUE N’ENDOMMAGEHA PAS L’EQUIEMENT OU
DE BLESSURE AUPERSONNEL. . - - - ' ' ' o o

Note: When data codes 2, 3, 6 or 7 are selected, the display will indicate SPD SEARCH upon the initiation of
a run command.
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83-PWM - PWM Carrier Frequency Selector L2

This parameter sets the carrier frequency of the Pulse-Width-Modulation waveform supplied to the motor.
Low carrier frequencies provide better low end torque but produce audible noise from the motor. Higher
carrier frequencies produce less audible noise, but cause more heating in the inverter. The WFCH s rated to
produce continuous full load current at rated ambient temperatures when parameter 83-PWM is set to carrier
frequencies 3, 4, 6 or 8 kHz. At higher carrier frequencies (12 and 16 kHz), the inverter will auto-
matically switch to a lower carrier frequency when load conditions exceed the derating levels. When
the load is reduced, the carrier frequency will return to its previous setting. Data Code 0 (Autoselect)
automatically selects the highest carrier frequency permitted without overheating the inverter. Note:
Autoselect will also adjust the carrier frequency to 8 kHz at 75° C and to 4 kHz at 90° C. When using Data
Codes 5 & 6, the carrier frequency will shift to 1/2 of the selected carrier frequency when the output voltage
is less than 6% of nominal rating. When using Data Codes 7 and 8, the carrier frequency will shift to 1/2 of
the selected carrier frequency when the output voltage is less than 12% of nominal rating and to 1/4 of the
selected carrier at 6% of nominal output voltage. For low speed high torque applications, the best
performance can be achieved by selecting Data Codes 1, 2, 7 or 8. Adjustments are as follows:

DATA MAXIMUM MOTOR CARRIER CARRIER FREQUENCY |CARRIER FREQUENCY
CODE FREQUENCY (Hz) | FREQUENCY (kHz) (kHz) @ 12% Vout {kHz) @ 6% Vout
0 400 Autoselect Autoselect Autoselect

1* 260 3 3 3
2 350 4 4 4
3 400 6 6 6
4 400 8 8 8
5 400 12 12 6
6 400 16 16 8
7 400 12 3
8 400 16 8 4
*Factory Setting
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Drive Derating at high carrier frequencies
The chart below shows the derating of the WFCHT

Note that the derating at certain carrier frequenci
are three derating values over the six carrier frequ

Series AC inverters at the designated carrier frequencies.

es is identical to an adjacent frequency. Therefore, there
ency selections.

MODEL CONTINUOUS LOAD CONTINUOUS LOAD CONTINUOUS LOAD
RATING @ 3 & 4 KHZ RATING @ 6 & 8KHZ | RATING @ 12 &16 KHZ
WFC1001-0 110% 110% 110%
WFC2000-7 110% 110% 110%
WFC2001-0 110% 110% 110%
WFC2002-0 110% 110% 110%
WFC2003-0 110% 110% 82%
WFC2005-0 110% 110% 64%
WF(G2007-5 110% 110% 110%
WFC2010-0 110% 110% 100%
WFC2015-0 110% 110% 110%
WFC2020-0 110% 110% 96%
WFC2025-0 110% 110% 86%
WF(C4001-0 110% 110% 110%
WFC4002-0 110% 110% 110%
WFC4003-0 110% 110% 110%
WFC4005-0 110% 110% 90%
WFC4007-5 110% 110% 110%
WFEG4010-0 110% 110% 110%
WFC4015-0 110% 110% 110%
WFC4020-0 110% 110% 69%
WFC4025-0 110% 110% 110%
WFC4030-0 110% 110% 110%
WFC4040-0 110% 95% 62%
WFC4050-0 110% 78% 51%
WFC4060-0 110% 79% 65%
WEC4075-0 110% 83% 57%
See Note See Note See Note

Note: Due to the internal temperature rise of the WFC4075-0, 75 HP models, the adjustability of parameter
83-PWM will be limited. The chart below shows the selections available for the WFC4075-0 models only. All
other models will program according to the chart on the preceding page.

i

De-rating table for WFC4075-0 models only

DATA MAXIMUM MOTOR CARRIER CARRIER FREQUENCY [CARRIER FREQUENCY
CODE FREQUENCY (Hz) FREQUENCY (kHz) (kHz) @ 12% Vout {kHz) @ 6% Vout
T 0 ‘ 400 Autoselect Autoselect Autoselect

1 260 2.3 2.3 2.3

2 350 25 25 2.5

3 400 4.6 46 4.6

4 400 5 5 5

5 400 92 4.6 4.6

6 400 10 5 5

7 400 92 4.6 23

8 400 10 5 2.5
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Parameter Units Level

84-DISP - Display Option Full Setting L2
Parameter 84-DISP, along with parameter 85-UNITS, allows the bottom line of the keypad display to be
programmed in engineering units such as RPM, Bottles per hour - BPH or any desired unit up to five
characters long. ‘ '

With factory default setting of "0", the display will present the commanded output frequency being delivered
to the motor. As long as the speed command does not change, the display will not change.

With data code "1" selected, the operating display will change as the inverter makes changes in the output
frequency to maintain commanded performance (stator frequency). For example, slip compensation and
regenerative current limit make changes in the stator frequency (See parameter 1A-FOUT2, an option
parameter). For more information on option parameters, see parameter 81-PRGNO.

The basic question that must be answered is, "What numeric indication do we want the display to indicate at
if we're operating at maximum frequency (parameter 32-FMAX)?" This value may be modified to
compensate for the number of decimal places programmed at parameter 85-UNITS. For example, to indicate
1800.0 RPM on the display at FMAX = 60 Hz, enter 18000 at parameter 84-DISP. Entries must be within the
range of 10-65000.

85-UNITS - Display Units Setting L2
The programming for 85-UNITS is different from most parameters, in that the keypad keys operate
differently. The UNITS identifier has up to a six-character format with each of the first five characters having
the ability to display characters from the following list:

blank, #, %, +, -, .,/,0thru9, ;, <, =, > and Athru Z
The last character is a number between 0 and 9. If this value is set between 0 and 5, it will assign the
position of the decimal place in the engineering units display. The factory setting is "R P M _ _ 1" which will
display the value programmed at 84-DISP with one decimal place.
If the last character is selected to be "9", the retention time function is invoked. This is, rather than a

frequency / speed proportional output, a reciprocal function. The maximum display is 655.34 (dependent on
the value programmed at 84-DISP); at output frequencies less than that, or less than 3.2 Hz, the display will

indicate °_ _ _._ _". Two decimal places are maintained in this mode of operation and cannot be changed.
oy Retention Time Example - :
Assume the following program settings: The display versus output frequency would be:
- 32-FMAX = 60 Hz Motor Frequency Display
31-FMIN=10Hz 60 10.00 MIN
84-DISP = 1000 40 15.00 MIN
85-UNITS = MIN__ 9 30 20.00 MIN
20 30.00 MIN
10 60.00 MIN

To program 85-UNITS:
. Press the STOP key if the inverter is running.

. Hold the SHIFT key while pressing the PROGram key to enter Level 2. DISPLAY UNITS
. Press the SHIFT key. The cursor will appear under the leftmost character in
the data field. PROG 85: RPM__1

. Use the UP/DOWN arrow keys to scroll through the available choices.

. Press the SHIFT key to move the cursor one place to the right.

. Repeat steps 4 & 5 to complete the character selections.

- The sixth position requires a. number from 0-9 and either determines the number of decimal places in the display
or whether the retention time function is activated.

8. Press the ENTER key to store the engineering units display in memory or the SHIFT key to move the cursor back

to the first position.

After 84-DISP and 85-UNITS have been set, the inverter output will be set and displayed in the engineering
units format. '

~N e s WM —
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86-LANG - Display Language L2
This parameter sets the language for the display readout. The factory can supply a complete listing of
displays in all languages. The options include:

DATA CODE | LANGUAGE
0 English
1 Spanish
2 French
3 German
87-ACODE - Security Access Code L2

This parameter aliows the user to control access to the programmable functions of the inverter. The initial
value of 87-ACODE is 000, that results in no access code being necessary. Any number between 001 and
999 may be used for an access code, but is not necessary,

To enter an access code, simply re-program parameter 87 as though you would any other parameter. After
you have stored this new value, you will have ten minutes of free access. If you remove power and re-
establish it, you will need to enter the access code fo change any program parameter.

If you enter an incorrect access code, the inverter will display *WRONG CODE** and allow only VIEWing
rights to the various parameters. Once the correct code is entered you again have 10 minutes of free access -
unless power is removed and re-applied,

To disable the access code requirement, set 87-ACODE back to 000.

88-FRO - Frequency Reference Output
This parameter determines the frequency pulse-train output from the 6FS terminal. Each of the frequency
outputs can be used as g speed reference input to another WECH series inverter. See parameter 24-ESE[
for additional information. Note that the pulse train from the 6FS terminal is rated at approximately a 30%
duty cycle.

[ DATACODE | DESCRIPTION
0 6 times operating frequency
48 times operating frequency

A2-RATIO - Master / Slave Speed Ratio 12
AZ2-RATIO allows the 6FS output of one WFC' series inverter (master) to be used to control the speed of up
to eight (8) other (slave) inveriers, The output of each slave unit can be individually programmed, or trimmed
"ON-THE-FLY" with A2-RATIO. The range of adjustment is 0-200% of the master.

See Section 6.3 - Application Hints for further information.

B1-OPTNO - Option Board Number L2*
This parameter serves as an excellent diagnostic tool. It indicates which, if any, of the WPC style option
cards have been installed in the WFCH inverter. For instance, if the WPCO01 Isolated Analog and Digital
Output Card has been installed in the drive, B1 would indicate “1". If no card is in the drive or if the card is
not recognized by the drive, B1 would indicate "0".
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The follow

SECTION 5
LEVEL 3 PARAMETER DESCRIPTIONS AND PROGRAMMING

ing is & summary of the parameters associated with SIO communication. Consult Form 997 - SIO Serial

Link Protocol or the factory for more information on the use of WFCH™ Series inverters in serial communication
applications.

5.1 Program Code Summary (Level 3)

# | Name . Description Data (Factory {Units |Access| See |Customer
Range | Setting Level | Page | Setting |

04 | TMAX | Maximum Heatsink Temperature 60-100 85 c 3 45

OA | CFLT |Current Fault o 3 45

11 | STAT |Inverter Status Byte BINARY (8) - 3 45

22 | FNCT |Inverter Operating Function 0-4 -— 3 46

23 | CNTL |Control Information Byte BINARY (8) 3 47

25 | FEXT1| External Speed #1 0.00-400 0 Hz 3 47

26 | FEXT2 | External Speed #2 0.00-400 0 Hz 3 47

28 | TLEXT | External Torque Limit Reference 0-150 0 % 3 a7

29 | COUT | Control Qutput Status BINARY (B) — — 3 47

7A | CIN Control Board Terminal Status BINARY (8) - 3 48

7B | CIN2 | Option Board Terminal Status BINARY (8) — - 3 48

7C | FIN Control Board Analog Input Status | 0-32768 0 — 3 48

7D | FAUX | Option Board Analog tnput Status | 0-32768 0 - 3 48

7E | LIM Analog Torque Limit Input Status 0-15000 15000 | -- 3 48

91 | SIOC | SI0 Communication BAUD Rate 0-7 0 - 3 48

92 | SIOA | SIO Slave Address 1-94 1 - 3 48

93 | SIOT | SIO Watchdog Timer 0.00-60.00 | 0.00 s 3 48

94 | SIOF |SIO Fault Byte BINARY (8) === --- 3 49

95 | SIOP | SIO Protocol 0-3 0 --- 3 49

5.2 Programming ‘
To change the default programming for a given parameter from the keypad:

A. Press the STOP key, if the inverter is running. Some parameters (see the S10 SITAVE ADDR
individual parameter description) can be changed while the inverter is PROG 92: 1
operating. * )

B. To enter Level 1 programming, press the PROGram key. To enier Level 3, hold the SHIFT key and press the
PROGram key.

C. Use the UP/DOWN arrow keys to select the program parameter for change.

D. Press the SHIFT key. The program number will blink indicating that the data value may be changed.

E. Usg the UP/DOWN arrow keys to select the new data code.

F. Press the ENTER key. The display will indicate *"STORED* for one second, then revert to the normal parameter
display.

G. Press the PROGram key to exit the programming mode or the UP/DOWN arrow keys to select a new parameter for

change.



5.3 Parameter Descriptions

This section provides a functional description of all WFC*" programming parameters at Level 3. Those with a
level indication including an asterisk (") cannot be programmed, but can be viewed while the drive is operating.

Parameter Units Level

04-TMAX - Maximum Heatsink Temperature ' C L3
This parameter is factory set to the maximum heat sink temperature that the processor will allow continuous
operation of the drive. The inverters display will indicate HI TEMP at TMAX rminus 8PC. The data type for

04-TMAX is a real number.

OA-CFLT - Current Fauit L3
This parameter is accessible senally in the event of a fault to determine the cause of a fault. It is stored as an
integer value with fault code (See Section 7) and elapsed time avaiiable to the host computer. Refer to
Section 4 for a more thorough discussion of fault codes (07-FLT3, 08-FLT2 and 09-FLT1).

11-STAT - Inverter Status Byte L3
This parameter is accessible to determine the present conditions in which the inverter is operating. The data
is stored as an integer, but represents a binary word. Bit #7, the most significant bit, when active indicates
that the drive is operating within the 80C limit of 04-TMAX. Bit #6, when active, indicates that the drive is
operating in torque limit. When bit #5 ig active, the drive is operating at an output frequency in excess of that
programmed at parameter 36-F5. Bit #4 being active indicates that the drive is "AT SPEED".

The remaining bits (3 thru 0) combine to indicate multiple conditions as outlined in the following table:

BIT NUMBER

3l 20170 DESCRIPTION

010] 0] 0] Power app_lieq to the inverter and it is in IDLE, awaiting either an operation or
programming instruction.

01 0] 0] 1] The inverter has faulted.

0] 0| 1] 0| Theinverter is in the STOP condition.

0| 1| 0| 0| The FORWARD direction has been selected.

11 0] 0| 0] The REVERSE direction has been selected.

1] 11 1] 0] DC voitage is presently applied to the motor.

11 1T] 1] 1| Writing this vaiue into 11-STAT can be used to reset all fauits.
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Parameter Units Level

21-MODE - input Mode L1/L3
21-MODE defines the operating functions that are active from the Keypad, the Terminal Strip, and the SIO
Senal Link in both the LOCai and REMote operating modes. Also the mode transfer mechanism is defined
by your seiection at this parameter. Proper setting of this parameter is the first step in customizing the
inverter to your application. The following table defines the combinations available to the SI0 user.

DATA CODE LOCal (1) REMote
FWD oniy FWD/REV Speed | Start/Stop| Speed | Start/Stop TrI;cr’i(s:f,grE\?ina: NS:;:
(2) (2) 3) @)
SIO Controf Only
7 | 7 Disabled | 24.FSEL | 23-CNTL N/A
Combination Keypad/SIO Control
6 16 Keypad 24-FSEL | 23-CNTL LOC/REM key
26 36 Keypad 24-FSEL | 23-CNTL PS3
Combination Terminal Strip/SIO Control
8 18 24-FSEL | 23-CNTL | Terminas | PS3
Combination Keypad/Terminal Strig/SiO Control
5 15 Keypad 25-FEXT1 | Terminals | LOC/REM key 4
25 35 Keypad 25-FEXT1 | Terminals PS3 4

Notes:

1. Under LOCal operation, when control is specified as keypad, the active torgue limit reference is the
preset values at parameters 61 thru 64 as if parameter 27-TLSEL were set to a code "3". In all other
cases, the drive obeys the setting of parameter 27 directly.

2. Enables or disables the REV key on the keypad.

3. When "Terminals" specified as a speed reference, the programming of parameter 24-FSEL actually
controls the active speed reference. '

4. In REM operation, terminais PS1, PS2, PS3 and ART are active. All will (except PS3 in modes greater
than 20) perform their previously defined function (see Section 2.8).

22-FNCT - Inverter Operating Function L3
This RAM parameter, represented by the integer values 0 thru 4, defines whether the inverter is expecting to
receive a programming change or an operational command. The host computer either sets 22-FCNT to code
‘4" to enable a program parameter change, or code “3" to enable an operational command.
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23-CNTL - Control Information Byte L3
This RAM parameter is the mechanism thru which actual S10 control of the inverter is achieved. It is
represented by a binary word. The activation of each binary bit is read by the inverter as if the respective
terminal were activated at the terminal strip. The breakdown is as follows:

BIT # FUNCTIONAL RESPONSE
7 A reverse command is initiated as though the REV terminal is activated from the terminal strip.
6 A forward command is initiated as though the FWD terminal is activated from the terminal strip.

5 Once this command is initiated, either directional command will be maintained until the inverter is
commanded to stop or change direction, just as if the R/J terminal were activated.

4 Activating this bit will put the inverter in a coast to stop mode.
3 Activating this bit is functionally the same as engaging the ART terminal.
2 Activating this bit is functionally the same as engaging terminal PS3,
1 Activating this bit is functionally the same as engaging terminal PS2.
0 Activating this bit is functionally the same as engaging terminal PS1.
25-FEXT1 - External Speed #1 Hz L3

26-FEXT2 - External Speed #2
Both 25-FEXT1 and 26-FEXT2 are RAM parameters that allow the host computer to write real values for
output frequency in storage registers. Parameter 24-FSEL then can be used to have the inverter to look at
these values as the active speed reference. The range is 0.00 to 400 Hz.

28-TLEXT - External Torque Limit Reference L3
Like 25-FEXT1 and 26-FEXT2, 28-TLEXT is a RAM parameter that works as a storage register. Real
number values between 0 and 150% or drive rating can be stored here. Based on the value of 27-TLSEL,
28-TLEXT can become the active torque limit reference. ‘

29-COUT - Control Output Status L3
The binary word that is represented by this integer value can be used to deduce the status of the drive's
digital outputs. Bits 5 thru 7 are not used and will always be "0". If bits 4 thru 0 are active, the representation
is as follows:

BIT # : FUNCTIONAL INDICATION
4 Will indicate the activity of ST5, used only on option boards.
3 Will indicate the activity of STR, the auxiliary relay mounted on the controi board.

2 Will indicate the activity of ST3, one of the open collector outputs on the control board, or the
option card mounted relay following its active state.

1 Will indicate the activity of ST2, one of the open collector outputs on the control board, or the
option card mounted relay following its active state.

0 'Will indicate the activity of ST1, one of the open collector outputs on the control board, or the
option card mounted relay following its active state.
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7A-CIN - Control Board Terminal Status L3

7B-CIN2 - Option Board Terminal Status
The binary word represented by this integer value can be used to determine the status of the input terminal
function. Parameter 7A-CIN relates to the control board inputs, parameter 7B relates to the option board
inputs. The functions detected by this parameter are represented as active bits according to the following:

BIT # FUNCTIONAL INDICATION
7 Will indicate that Reverse is active.
6 Will indicate that Forward is active.
5 Will indicate that R/J is active.
4 Will indicate that CTS function is active.
3 Will indicate that the ART input is active.
2 Will indicate that terminal PS3 is active.
1 Will indicate that terminal PS2 is active.
0 Will indicate that terminal PS1 is active.
7C-FIN - Control Board Analog input Status L3

7D-FAUX - Option Board Analog input Status
The integer value found at this parameter represents the real world value of the analog speed input at the
control board (7C-FIN) or from the option board input (7D-FAUX). It translates to a number in the range of
0-32,767 for 0 to maximum input.

7E-LIM - Analog Torque Limit input Status L3
The integer value found at this parameter represents the real world value of the analog torque limit input at
the control board. It translates to a number in the range of 0-15,000 for 0 to 150% of rated torque.

91-SI0C - SI0 Communication BAUD Rate L3
The integer value stored at this parameter determines the communication BAUD rate used between the
inverter and the host computer. Also, cornmunication rights may be selected as either read/write or read-
only. Data codes "0" thru "3" provide both read and write capability. Codes “4” through “7” are read-only.
The BAUD rates available are:

DATA CODE | BAUD Rate
0/4 9600
1/5 4800
206 2400
37 1200
92-SI0A - SIO Slave Address . - : L3

This parameter allows an individual slave address to be assigned to each slave inverter in a multi-drive
application. Integer values beiween 1 and 94 are available.

93-SI0T - SIO Watchdog Timer L3
This parameter is the storage location for a real number of seconds. With 93-SI0T set to a value greater
than zero, SIO activity must be logged at least once in that timeframe. It is used to monitor communication
integrity primarily.



Parameter Units Level

94-SIOF - SIO Fault Byte L3
The integer value stored at this location may be decoded to a binary word to detect faults associated with
SI0 communication. When various bits become active, they represent various faults that are SIQ

communication related. The significant bits and their indication are as follows:

BIT # FUNCTIONAL INDICATION
7 The value written in the last communication was outside the range of acceptable values.

The last communication was to a write protected parameter.

6
5 The last communication was to an unknown parameter.
1

The value in seconds brogrammed at 93-SI0T has been exceeded without a valid SIO
communication.

0 The restart procedure of drive re-initialization i in process.

95-SI0P - SI0 Protocol L3
The integer value stored at this parameter defines the communication: protocol, selecting various 1SO1745
and OPTO22™ options, The selections are outlined as follows:

DATA CODE DESCRIPTION
0 ' 1SO1745 protocol with even parity and seven data bits.
; B 1 1501745 protocol with no parity and seven data bits.
2/3 OPTO™ protocol with no parity and seven data bits

o OPTO22™ is a trademark of OPTO 22, Huntingdon Beach, CA.
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: SECTION 6
i APPLICATIONS
The following sections show various typical wiring connections -of external controls to the WFC'™ Series Inverter.

d Section 6.1 contains wiring diagrams for various speed control, forque control, start/stop and direction control, as
z well as options available from the inverter's terminal strip. Refer to Section 2.7 Function and Use of Terminals.

_ WARNING
TWIST WIRES TOGETHER BEFORE INSERTING IN TERMINAL.

ADVERTISSIMENT
ENROULEZ LE FILS ENSEMBLE AVANT DE LES INTRODUIRE DANS LA BORNE.

6.1 Connecting Diagrams

The following diagram shows typical connections for external speed and torque control as well as external
starting and stopping of the inverter. Requirements for a jog feature and reversing are also included.

PRESET SPRED
SELECTIONS
IREV}:24 [R1 lps1 [ps2 [ps3 [ART[+24 [morlcTs [Rst s [512 Js73 [sFs [coMsiofsio-
: NOTE %)
: COAST
] T0 STOP
; SELECTOR 510
: 1 SERIAL
WS- INFUT / OUTPUT
: INK
| ReET Rssgs
! [PUSHBUTTON
SINGLE OR
THRES PHASE
ACPOWER
(NOTE 5)

NOTES:

AUXILIARY } 1, THE TOTAL RESISTANCE CONNECTED BETWEEN TERMINALS REF AND COM SHALL
DB PACEAGE NOT BE LESS THAN 1000 OHMS,

2 DO NOT CONNECT A POTENTIOMETER IF INPUTS SUCH AS 4-20 mA OR 0-10 VDC
AREUSED,

3. ALL CONTROL BOARD CONNECTIONS SHOULD USE TWISTED AND SHIELDED WIRE
‘WITH THE SHIELD CONNECTED TO TERMINAL COM.

4. THE FACTORY SETTING FOR THE CUSTOMER METER 1§ 10 VDC ¥ULL $CALE,
INDICATING QUTPUT FREQUENCY. THE FULL SCALE OUTPUT MAY BE ADMUSTED
USING PARAMETER 70-MCAL. SEE SECTION 4.11

y FOR FURTHER INFORMATION,
5. THE DSE OF §INGLE OR THREE PHASE POWER IS MODEL DEPENDENT. SEE

SECTION 1.5 FOR FURTHER INFORMATION.
6. EXTERNAL OVERLOADS ARE OFTIONAL WHEN USING STNGLE MOTORS (SEE PARAMETER 67).




The following diagram shows a two wire starting control along with the implementation of preset speeds and
open collector outputs. In addition,

signals.

it shows the connection of various customer supplied speed command

FRESET SPEED
SELECTIONS

IMeT [coMeny [conlvm re Lo Ioon‘!rwnhnv]m R Test [esz fess e |+z|4 [Mocrs JrsT lsrll lsxl*z ,S’Iis lees "l'oor.dslmlsml [ 1

GROUND

SINGLE OR,
THREE PHASE

ACPOWER

(NOTE6)

DISCONNECT — —J

WDBxxx

AUXILIARY NOTES:
DB PACEAGE

1. DONOT CONNECT A POTENTIOMETER IF INPUTS SUCH AS 420 mA OR 0-10 VDC
ARE USED,

2. ALL CONTROL BOARD CONNECTIONS SHOULD USE TWISTED AND SHIELDED WIRE
WITH THE SHIELD CONNECTED TO TERMINAL COM,

3. THE CUSTOMER SUPPLIED SPEED COMMAND MAY BE:
A 0-210VDC.
B.0-1/10 KHz. PULSE TRAIN.
C. THE 6FS OUTPUT OF ANOTHER WFC SERIES INVERTER.

4. THE RELAY COMBINATIONS (CR1, CR2 & CR3) MAY SELECT ] OF 8 PRESET SPEEDS.
SEE SECTION 2.8 FOR FURTHER DETAILS.

5. RELAYS CR4-CR6 SHALL BE SFLECTED SUCH THAT THEIR MAXTMUM CONL. CURRENT
DOES NOTEXCEED 50mA.

6. THE USE OF SINGLE OR THREE PHASE POWER, IS MODEL DEFENDENT. SEE
SECTION 1.5 FOR FURTHER INFORMATION.

. 7. EXTERNAL OVERLOADS ARE OPTIONAL WHEN USING SINGLE MOTORS (SEE FARAMETER 67).
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6.2 WFC' Series Qptions

WPC Plug-In Option Boards

WPC Plug-In Option Boards are specifically designed to work with WFC™™ Series AC Inverters. They install
inside any WFC model inverter above the control board in the J7 option connector.

WPCO01 - Isolated Output Board

The WPCO1 Isolated Output Board has two functions. One section is used to convert the three open collector
transistor outputs (ST1, ST2 & ST3) to Form C contacts rated 115 VAC @ 1 Amp for customer use, Each relay
can be individually programmed to indicate one of eleven (11) inverter states. The other section provides two
isolated, 4-20 mA output signals for customer use. One output varies proportionally to output load, and the
other is programmable to follow either frequency, volts, current, load or torque.

WPCO02 - 115 Volt Input Interface Board

This option card is used to allow the inverter to be controlled by 115 VAC signals instead of the normal +24
VDC logic. It provides isolated control of FWD, REV, R/, PS1, PS2, PS3, ART, MOL, CTS and RST.
Additionally, two relays are provided with one Form C contact each rated 115 VAC @ 1 Amp. These are
controlled by the settings of ST1 and ST3. A Triac output is also supplied which is controlled by the setting of
ST2. :

WPCO03 - Relay/Line Transfer Board

This option board provides three relays to convert the three open collector transistor outputs (S8T1, ST2, &
ST3) to Form C contacts rated at 115 VAC @ 1 Amp for customer use. It also allows for synchronous transfer
of a motor from inverter power to AC line power and back when used with external contractors (not supplied).

WPCO04 - Encoder Interface Board

The WPCO04 option allows the user to interface the WFC or WFC Series Inverter to a shaft mounted encoder
or magnetic pickup. It permits such advanced control functions as: Closed loop speed control, Master/Follower
operation, and Event counting.

WPCD5 - Process Control Board

The WPCO5 board adds two additional functions to the WFCH or WFC Series Inverters: a bi-polar speed

reference input with trim and an interface with process signals for speed regulation. The bi-polar speed
@ reference allows a + 10 VDC signal or potentiometer to be used to control both the speed and direction of the
' motor. The process control function permits set-point with proportional and integral gain adjustment, of pumps,

fans, winders, efc., using standard analog feedback signals.

WPC06 - Logic Interface Board

This option board has similar features and functions as WPC02 — 115 VOLT Input Interface Board but is
scaled for use with 24 volts AC or DC control signals. It also permits the WFC' to be controlled by open
collector “pull-down” transistor circuits if required. The Triac output used on the WPCO02 is not provided.

WKMO01 - Keypad Mounting Kit

The WKMO1 option is intended for use when the standard WFC"" is mounted inside another enclosure and it is
desired 10 have the standard keypad remotely mounted on that enclosure. It allows the keypad to be remotely
mounted from the control. The kit includes a mounting bezel, instructions, a 10 foot cable for installation, and a
terminal “tan-out” strip. When used with WBP01 (see below), the keypad can be mounted more than 100 feet
from the conirol. If property installed, the keypad will retain its NEMA 4 rating.

WKMO2 - Keypad Remote Control Kit

The WKMO02-option is intended for use when it is desired to have the standard keypad remotely mounted from
the NEMA 4 WFC' unit. It allows the keypad to be mounted in its own enclosure up to 100 feet from the
control. The kit includes the mounting enclosure (5.35" x 6.78" x 2.5" HxWxD), keypad connector fan-out
board, WBP01 Keypad Blank Plate Option and instructions for installation. When properly installed, the keypad
and unit will retain their NEMA 4 ratings.

WBP01 - Keypad Blank Plate Option

This option is used to replace the digita! keypad in NEMA 4 models when the keypad has been remotely
mounted. When properly installed, the WFCH will retain its NEMA 4 rating.

WDB211/WDB411 — External Dynamic Brake Assembly

y £ The WDBxxx assemblies are designed to increase the capacity of the WFC" to absorb the regenerated

: energy from a motor during rapid deceleration or overhauling loads. The WDB211 is designed to connect to
any 230 Volt WFC'™ Inverter and provide 10 horsepower of braking capacity at a 10% duty cycle. Similarly, the
WDBA411 is intended for use on 460 volt models. For capacities greater than 10 horsepower, units can be
connected in parallel.
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6.3

WCK-01/02/03/04 - Chassis Mounting Kits
This option allows the WFC™™ Series Inverter to be mounted with the heat sink fins protruding through the back

dissipated by the inverter will be channeled through the fins to the outside of the cabinet. Gasketing is supplied
to allow the package to maintain its environmental jntegrity. The WCK01 Chassis Mounting Kit fits all models
through 5 HP; the WCKO02 fits 460 VAC models from 7.5 through 20 HP and 230 VAC models 7-1/2 and 10
HP. WCKO03 is used for the 20 HP 230 VAC and 25-30 HP 460 VAC models. WCKO4 is used for the 25 HP
230 VAC and 40-75 HP 460 VAC models.

SIOCO01 - Serial Interface Converter

This is a stand-alone converter module which will translate the RS232 communications protocol used in many
personal computers to the industrial RS485 protocol used in the WFC™ Series Inverter.

Application Hints

A number of typical applications have proven to require further explanation. Several typical applications are
summarized in the following paragraphs.

Use of Motor Starters with the WFCH

A frequent application of inverters is in previously fixed speed, uni-directional applications where the motors
are controlled by electromagnetic starters. The WFCH Series is compatible with this kind of operation,
providing the star/stop cycle time does not exceed 30 times per hour (1 start/2 minutes).

Connect the contactor on the line side of the inverter. Set parameter 21-MODE for terminal run/stop control
and install a wire jumper or maintained contact between Terminals FWD & +24. Finally, set parameter
82-START to a data code that defeats the standard line start lockout feature.

If the contactor must be installed on the inverter's output to conform with local electrical codes or some other
compelling reason, it must be interlocked to the WECH to shut it down when the starter opens for any reason.
This can be accomplished by connecting a normally closed auxiliary of the motor starter to Terminals CTS &
+24 on the WFC"". When the contactor opens, the auxiliary will close forcing the inverter to turn off without a
deceleration ramp. NOTE: IF TRIPS OCCUR, A SPECIAL SNUBBER NETWORK MAY NEED TO BE
INSTALLED ACROSS THE CONTACTS; CONSULT THE FACTORY.

Defeating the Keypad

The inverters standard keypad is designed to give full functional control for most applications. This may be
prohibitive in some cases. If a remote station is to have exclusive control of speed and direction commands,
set 21-MODE to code 4 or 14. The keypad stop key will remain active as both an EMERGENCY STOP button
and a fault RESET mechanism. To defeat the E-STOP function, set parameter 82-START 1o a value greater
than 3, being careful to observe the other ramifications of the selection (ability to start a rotating motor & line
start lockout).

An access code may be assigned to prohibit unauthorized program revision. See parameter 87-ACODE for
more information.

Finally, if absolutely necessary, the entire keypad may be removed for total isolation of the control. Install a
WBPO1 in place of the keypad on enclosed models to maintain the NEMA 4 integrity,

Master/Slave Control of Multiple Inverters with Ratio Adjust
A series of master and slave controls is quite common in industrial processes. Most are uni-directional
applications. Frequently, it is necessary that they not all run at exactly the same speed. With the WFCH™ Series,
this kind of:control is possible even while maintaining the use of one standard keypad for system control. This
scheme requires control reprogramming to reset the speed ratio of the followers, however.
To accomplish full system control from the master's keypad, the following program changes must be made:
Master —75-STR=5 88-FRO =0 Slave(s) - 21-MODE =4 24-FSEL=3 75-STR =1
Parameter A2-RATIO on each drive will be used to set the speed ratio of each follower to the masters speed.
To get the speed to follow each other in a ratio sequence, connect Terminal 6FS on the master to each of the
follower's VIN terminals and Terminal COM on all the drives together. To achieve common direction command,
connect the FWD terminals on all slaves together with the normally open auxiliary relay on the master and
connect the common connection of the master's auxiliary relay to its Terminal +24.
To achieve fault interlocking for all the drives, connect the normally closed auxiliary relay contacts on all the
follower drives in series back to Terminals +24 and MOL on the master. This will cause the fault on any slave
to shut down the master and the entire system.

Conclusion

-Refer to the individual Programming parameters listed throughout the manual to define the impact of each

program change. An Electrical Applications Engineer is available to discuss these applications or your
particular needs daily. See the contact information on the back of the manual.
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SECTION 7
TROUBLESHOOTING

WARNING

DISCONNECT POWER BEFORE SERVICING THIS CONTROL.
HAZARDQUS VOLTAGES EXIST UNTIL CHARGE LIGHT GOES OUT.

AVERTISSEMENT

COUPER L’ALIMENTATION AVANT D’ENRERENORE LE DEPANNAGE DU SYSTEME ELECTRIQUE.
VOLTAGE DANGEUREUX EXISTE TANT QUE LA LUMIERE INDICATRICE RESTE ALLUME.

7.1 Fault Codes

NUMBER | MESSAGE EXPLANATION
Fo1 COMPUTER ERROR CPU Malfunction
F02 MEMORY ERROR EEPROM Data Destroyed

Fo3 CURR SENSE ERROR Wrong Bus Current Measurement
Fo4 PWR SUPPLY ERROR Power Supply Voltage Low

FO05 NO DC BUS VOLTS Low DC Bus Voltage Detected
FO6 OUTPUT SHORT CKT Short Sensed During Power-up
Fo7 MOL CONTACT OPEN Motor Overload Terminal Fault

Fo8 OPTION BD FAULT Errorin an Option Card
F10. RESTART LOCKOUT Auto Restart Number Exceeded
F11 GROUND FAULT Ground Fault Detected
9 F12 EXT INTERFERENCE External Interference

F13 OVERVOLTAGE DC Bus Voltage Too High

Fi4 UNDERVOLTAGE DC Bus Voliage Too Low

F15 .| DYN BRAKE OVLD DB Duty Cycie above Limits
F16 ACCEL OVERCURR Overcurrent During Acceleration
F17 DECEL OVERCURR Overcurrent During Deceleration
F18 | RUN OVERCURRENT Overcurrent While at Speed

F19 OVERTEMP TRIP Heat sink Temperature Too High
F20 TIMED OVERLOAD Electronic Overload Exceeded

TABLE 7.1

NOTES:

1. Faults F01-F08 are checked during the power-up sequence.
* FO2 is also checked during the programming.
» FO4 is also checked in the run and stop modes.

2. Faults F11-F20 wili be reset and the inverter restarted if the Auto-Restart function is selected.




7.2 Troubleshooting

FAULT
NUMBER

CAUSE

REMEDY

FO1

Noise on Power Line

P —

-_If the problem persists, install a line noise filter,

Reset the drive using the stop key or remote reset,
Remove power, wait for the BUS CHG indicator to extinguish

Fo02

Excessive Ambient Electrical
Noise or an Invalid 59-MVOLT
Setting

1. Verify the proper use of shielded wire for remote signal

PO

- Remove power, wait for the BUS CHG indicator to extinguish

- Verify the setting of 59-MVOLT and reset to a valid number.

and re-establish power.

connections.

and re-establish power.

F03

Excessive DC Bus Current

. Verify the proper sizing of the inverter for the driven load.
. Determine the reason for the overload.

Fo4

Logic Power Supply Overload

- Check for/reduce excessive load on the +24 VDC supply.
. Remove power 10-15 min.: then reapply.

F05

No DC Bus Voltage

- Check for proper source voltage.

. Check for DB component or output transistor failure.
. Check for shorted DC bus.

. Remove power 10-15 min.; then reapply.

Fo6

Output Short Circuit or Ground
Fault

- Check motor wiring.
- Extend the acceleration time.
. Reduce 52-BOOST value.

4. Increase 53-FKNEE valye.
5. Isolate line and Ioad wires,
6. Consult factory.

Fo7

External Fault Mechanism (i.e.
Motor Overload Relay [MOL)
Tripped)

. Check connections on MOL terminal.
. Verify the sizing of MOL.
- Check motor temperature.

Fo8

Option Board Fault

Al RN - PON N N =ty

. Verify the proper connection angd usage of applicable option

board.

F10

Auto-Restart (68-NRST)
Number Exceeded

- Check the fault log (07-FLT3, 08-FLT2, and 09-FLT1).
. Institute corrective action for those faults,

F11

Ground Fault

. Check motor wiring.

- Extend the acceleration time.

. Check for and remove any capacitive load.

. Reduce 52-BOOST value.

. Increase 53-FKNEE.

. Isolate line and load wires.

- Check for output contactor. (See Section 6.3.)

Fi12

External interference

N2 iINoOO AWM = N —

. Verify line voltage.
- Look for electrical noise sources in proximity to the drive. (See

. Install fine reactor or isolation transformer.
. Consult factory.

Section 2.6.)

F13

Overvoltage on DG Bus

Wh = b~

- Motor is decelerating too quickly,
. Check input line voltage.
. Increase deceleration time or adg optional external DB

package,

F14

Undervoltage on DC Bus

. Verify applied line voltage.
- Check for possible DB failure.

F15

DB Overload

- Reduce the braking duty cycle.
- Verify line voltage.

Install optional external DB package.

F16

Acceleration Overcurrent

Increase acceleration ramp time.
Check motor wiring for short circuit,

Fi7

Deceleration Overcurrent

e IR EC R NPT U

Increase deceleration ramp time.

Install optional external DB package.

TABLE 7.2 (continued on next page)
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7.2 Troubleshooting (continued)

F;
NUanUI?E'gR CAUSE REMEDY
F18 | Running Overcurrent 1. Lecate the cause of a mechanical overload on the motor.
F19 Heat Sink Overtemperature 1. Check for excessive load on the motor.
2. Verify the praper sizing of the WFCH for the application.
3. Locate the WFCH" in a cooler location, out of direct sunlight.
F20 | Timed Overload 1. Check for WFC™ sizing for the application.
2. Reduce the loading on the motor.
3. Check for DB component or output transistor failure,
4. Gheck for shorted DC bus.
5. Check setting of 67-TOL.
PROBLEM CHECK POINT CORRECTIVE ACTION
Motor is not | incorrect wiring 1. Check all power and control wiring.
runnin )
9 External frequency 1. Verify that the external frequency control signal is properly
command (if used) connected.
2. Verify the integrity of the frequency control potentiometer (if
used).
Programming selections | 1. Verify that the proper programming selections have been
made for the application.
Fault 1. Verify that the inverter has not shut down due to a fault
condition.
2. Consult Table 8.2.
Motor stall 1. Release any ovetload on the motor,
. 2. Verify that adequate torque boost is available.
' Motor Speed | | oose terminal connection| 1. Stop the inverter, turn off power, and tighten all terminal
Fluctuation SCrews,
2. Check for tightness of all connections within the drive,
Frequency control pot 1. Replace frequency control potentiometer.
erratic
Motor Speed | Frequency profile 1. Verify that the setting of 53-FKNEE and 32-FMAX are
Too High or correct for the motor specification and application.
Too Low
- | Frequency control signal . Verify the input signal level.
Motor nameplate . Verify that the motor selection is proper for the application.
specifications
Display Blank| Keypad connections . Verify keypad connections to controt board.
. intermittent
Logic supply overioad . Check for excessive load on terminal +24.
2. Remove power for 10-15 minutes; then reapply.

TABLE 7.3

7.3 Maintenance and Inspection

The WFC*™ AC Inverter is essentially maintenance-free and should provide years of trouble-free operation if
proper installation and operation procedures are observed. Chassis type controls are designed to be operated
in relatively clean and low humidity areas. If dust accumulates on the internal printed circuit boards and
components, remove power and clean with low pressure air or vacuum. Remove any dust or lint that
accumulates on the outside of the enclosure, the fan, the fan grille, and the heat sink fins to maintain the
excellent cooling properties of your WFC" Inverter. NEMA 4 models are by design compatible with being
washed down by water. After this has been done, it is suggested that the drive be operated for several minutes
to expel any water trapped within the fan motor.
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7.4 Replacement Parts
The tables on the following pages reflect those replacement parts compatible with WEGH

WFC""1000 & WFC"™2000 Series Replacement Parts

Series AC Inverters,

Description

Part Number

1001-0

'2000-7| 2001-D| 2002-0| 2003-0

2005-0

2007-5 2010-0] 2015-0

2020-0 20250,

Control Board

PC505

1

1

1 1

1

1

1 1

1

1

Keypad

PC233

1

1

1 1

1

1

1 1

1

1

Power Card

PC387

1

PC388

PC389

PC390

PC391

PC392

PC394

PC395

PC396

PC397

Power Int.

PC448

Board

PC443

Aux. Power Card

PC450

Snhubber Card

PC464

Fan Kit

FANKITSHP

INTFANKIT20HP

EXTFANKIT20HP

INTFANKITS0HP

EXTFANKIT50HP

DB Kit

DB2005

DB2010

C_over Kit

COVERKIT5HPHT

COVERKIT20HPHT]

Cur. Sense Asmbly,

U6200R

MOV Board

PC165

PC187

Capacitor Board

PC154

PC155

Output Module

UB578CR

UB579CR

U8B586CR

UB587CR

UB588CR

_ Relay

‘

U6519R -

U6516R

Rectifier Module

E56205R

E56206R

E56208R

E56209R

‘Power Supply
‘Modules

PSMODO07

PSMODO08

PSMODO0g

A e L
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WFC"4000 Series Replacement Parts

Deseription

Part Number

4001-0

4002-0

4003-0

4005-0

40075

4018-0

AD15-0

A020-0

40250

40360

48400

40500

4060-0

4075-0

Control Board

Lol

1

T

Reypad

PCZ33

1

T

Power Card

FL33d

1

PC333

PC400

PC401

PC402

pC403

PLAT4

PCAO6

PC407

PC408

PC409

PC410

PC412

PCAH3

Aux. Power Card

PC415

Snubber Card

PC464

PC261

Fan Kit

FANKITSHP

INTFANKIT20HP

—

EXTFANKIT20HP

INTFANKITS0HP

EXTFANKITS0HP

EXTFANKIT75HP

DB Kit

DB4005

DB4020

Cover Kit

COVERKITEHP

COVERKIT20RP

MOV Board

PC1686

PC188

Cur. Sense Asmbly. '

U200

U6T95R

Capacitor Board

PC156

PC157

PC158

PC164

Dutpilt Module

UBSSICR

UBS77CH

UB5B3ICR

UB5B4CH

UBSB5CR

i UBSBICH

y  UB593CA

Reley

~U6513R

UB5T9R

Ue516R

UB528R

Rechﬁe‘-r Vodule

E56204R

E56207R

E56210R

E56211R

E56212R

Voltage Share Bd,

pc219

Power Intfc.

PC436

PCA37

PC438

PC439

Power Supply Mod,

PSMOD04

P5SMOD05

PSMOD06

‘PSMODO08

E% Board

"PCZR0




8.1

8.2

SECTION 8
APPENDIX A

Additiona] Publications

Form 1041, EMOP and 5-speed operation manual for use in the crane ang hoist industry.
Form 1042, Reference Signal Reversing, describes the features and programming for Bi-directiona] inverter

operation with a uni-polar reference signal. (Parameter 81 -PRGNO = 200 or 201)

Hassle Free Warranty

he dr
creatin ! ood’s takes the extra Step 1o ensure that ANY problem that occurs to itg
electronic products is dealt with swiftly and with no hassles to you. The Hassle Free Warranty removes
the “burden of guilt” and promises to quickly replace any failed product.

59




APPENDIX B

Use of TB Wood’s WLF Series Line Filters

SECTION 1

INTRODUCTION

This Appendix documents the specifications for TB Wood's WLF Series line filters. The Appendix also
contains installation and usage information relative to these products.

Proper installation of these filters with the correct model of E-rAC® WFCH Series inverter or XFC Series
micro-inverter will aid in complying with CE (Conformite Europeen) EMC directives. These filters will limit
emissions, per EMC Directive 89/336 EEC, to meet the following specifications:

EMA (Electromagnetic emission)
EN 50081-1 Basic specification, “Emitted Interference”
EN 55011 Emitted Interference - Industrial, Scientific and Medical Installations
EN 55014 Emitted Interference - Residential Installations

EMB (Electromagnetic interference)

EN 50082-2 - Basic specification, “Interference Immunity”
EN 50140 Electromagnetic Fields
EN 60801 Static Discharge
. ENV 50142 Surge
IEC 801-4 Burst on mains lead/data line

To assure compliance with the EMC directive, the following procedures must be observed:
* Installation of a line filter with properly matched WFC inverter.

* To meet the B Emission Curve for EMC (Commercial) Compliance, an output reactor may also be
required. No output filter or reactor is required to meet the A Emission Curve for EMC (Industrial)
Compliance (reduces leakage current to a level below 3.5 mA).

* Installing shielded motor cable and correctly grounding the shield.

» Observe general RFI suppression measures (refer to Section 5 — Interference suppression
measures/EMC [Electromagnetic Compatibility]).

Note that the WLF series of line filters does not bear the CE mark. Although the filters have been tested with
the invenrters for compliance, installation practices and other wiring concerns make CE compliance with EMC
directives the responsibility of the installer of the equipment.

In addition, motor output wiring considerations required to meet the CE directives are also presented.

Similarly, the WLF series of line filters is not UL listed or recognized. If local codes permit, the filters may be
used in the United States as a solution for EM| and RF] problems either caused by or effecting the operation
of an E-trAC® series:inverter.




SECTION 2

SPECIFICATIONS
TB Wood’s WLF line filters are provided in both 1P20 and IP54 type enclosures. They can operate over
temperature range of -10 to +50°C (23 to +122°F), The mounting options for the filters can be parallel ¢
perpendicular to the contro| panel. i it i i
inverter on top of the filter enclosure.

table below:
WFC" Series Inverter Compatibility Chart
inverter | Input WLF Model Number T Stacked
Model' |Phase P20 P54 Voltage |Amps| HP | kW |Leaka e|Mounting*
WFC20007x | 1 Consult Factory | Consult Factory 0.75/0.5| 5mA Y
WFC20010x | 1 Consult Factory | Consult Factory 0.75/0.5| 5mA Y
WFC20020x | 1 Consult Factory | Consult Factory 1.5(1.1] 5mA Y
WFC20030x | 1 Consult Factory | Consylt Factory 30122 5mA Y
3 WLF40050H WLF40050D 460 12 (5.0 3.7| 5mA Y
WFC20050x | 1 | Consult Factory | Consult Factory 3.0|22] 5ma Y
3 WLF40200H WLF40200D 460 38 120|15( 5mA N
WFC20075x 3 WLF40200H WLF40200D 460 38 12015 5mA Y
WFC20100x 3 WLF40200H WLF40200D 460 38 12015 5maA Y
WFC20150x 3 WLF40300H 460 60 130)22| 5maA N
WFC20200x 3 WLF40300H 460 60 /30|22 5ma N
WFC20250x | 3 |~ WiF40400H 460 | 80 |40 (30 5ma N ]
WFC40010x 3 WLF40050H WLF40050D 460 3 [1.0/0.7] 5mA Y 7
WFC40020x 3 WLF40050H WLF40050D 460 5 [20|15]| 5mA Y ‘L
WFC40030x 3 WLF40050H WLF40050D 460 12 150(3.7| 5mA Y
WFC40050x | 3 | WILF40050H WLF40050D | 460 | 12 [50]3.7] sma Y (
WFC40075x 3 WLF40200H WLF40200D 460 38 /20|15 5mA Y
WFC40100x 3 WLF40200H WLF40200D 460 38 120|15| 5ma Y 7
WFC40150x 3 WLF40200H WLF40200D 460 | 38 20115 | 5mA Y 7
WFC40200x 3 WLF40200H WLF40200D 460 38 (20]15| 5mA Y j
WFC40250x 3 WLF40300H 460 60 {3022 5ma N
WFC40300x 3 WLF40300H 460 60 130]22| 5mA N
WFC40400x 3 WLF40400H 460 B0 140 (30| 5mA N
WFC40500x 3 - WLF40500H 460 100 | 50 |37 | 5mA N
WFC40600x 3 WLF40600H 460 120 160 | 45| 5mA N
WFC40750x 3 WLF40750H 460 150 |75 | 55 | 5 mA N
Notes: 1. x Denotes enclosure type: A = Chassis, B = NEMA 1,C=NEMA 4

2. Y = Can be mois

nted between the inv
N = Must be mounted inside an enclosure.

€1

erter and panel (See Section 3).



SECTION 3

INSTALLATION

. Upon receipt of the filter, unpack it and carefully inspect for any damage sustained in transit. If damage is
@ apparent, the freight or express agent should be notified within 15 days of receipt of the product and a
request be made that he make inspection of the

merchandise; then a claim should be filed against the 0 .: e )
carrier. For UPS shipment damage, save the box and @L ! -
packing material and contact TB Wood's Incorporated 4 N
immediately.
TB Wood's WLF Series line filters are designed to minlnl:
mount directly to a flat surface such as an enclosure A
panel. Metal hardware should be used to assure that :‘
the case of the filter is at earth ground potential. The minle v
filters can be mounted paraliel to the panel or
perpendicular to the panel.
The filter should be installed as close as possible to L Q
the inverter. When mounting the filters parallel to the - T
panel, the inverter can be mounted to the top of the Jﬁ* ) \n ? i
filter module with the hardware provided (see figure Figure 1
1).
Dimensions N ™N
(IP20 versions & 0 é [0 o ol 0 o
to 20HP) [—- o o
L XDL
o} ol
@ TOC
) N @ n _r\_)
[ [z
| ow H2 = VA
—H— -W
_ Figure 2
Case Dimensions Case Mountin Drive Mountin Terminals
Model L w H X Y Size| DL DW |Size| Lines [GND

WLF40050H) 14.17/360 | 8.74/222 | 1.97/50 | 13.46/342 | 6.30/160 | M6 | 11.02/280 | 7.87/200 M6 | AWG6 | M5
’ WLF40200H] 19.69/498 | 9.13/232 | 1.97/50 | 18.82/487 | 7.09/180 | M6 |16.50/419 | 7.87/200 | M6 | AWG 6 M5

Note: 1. Dimensions in inches/milimeters
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IP20 versions - 25 to 75HP

L X
©
« Y >
Figure 3
Case Dimensions Case Mounting Terminals

Model L ' w H X Y Size Lines GND
WLF40300H | 5.51/140 10.63/270 | 3.54/90 | 4.17/1 06 | 10.16/258 | M6 AWG 6 M5

(90°C)?
WLF40400H | 7.09/180 13.78/350 | 3.54/90 5.75/146 | 13.31/338 | M6 M10 M10
WLF40500H | 7.09/180 13.78/350 | 3.54/90 | 5.75/1 46 ] 13.31/338| M6 M10 M10
WLF40600H | 7.87/200 16.54/420 | 5.12/130 6.54/166 | 16.06/408 | M6 M10 M10
WLF40750H | 7.87/200 16.54/420 | 5.12/130 | 6.54/1 66 | 16.06/408 | M6 M10 M10

IP20 versions - 25 to 75HP

Notes: 1. Dimensions in inches/milimeters

2. Onthe WLF40300H filter, the power conductor terminatio
stud type. For this filter, AWG 6 wire should be used. Th

ns are of a terminal block type rather than a
e wire must be rated for 90°C operation.

P
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IP54 versions - up to 20HP

- w J——
- Y o
B
1 ) (O 3
h
’ A I( f _] : T
1 . ) H
Line ' @
A
L
X /4
Inverter ] |
Y ;; a)
| £ L:nj_—v
Figure 4
Case Dimensions Case Mounting Drive Mounting | Terminals
Model L w H A B Size X Y |Size|Lines |GND
WLF40050D| 14.17/360 | 9.17/233 [ 4.09/104 | 1354/ | 7.00/ Key-slot (fop): [ 11.02/ | 7.87/ | M6 | AWGE | M8
344 180 0.71/18/high 280 200
0.51/13Aarge diam.
0.26/6.5/small diam.
Slot (bottom):
1.04/26 5/depth
0.26/6.5/width
0.43/11/diam. of curve
WLF40200D| 19.45/494 1 9.17/233 1 4.09/104 | 18.82/ 7.09/ Key-slot (top): 16.54/| 7.87/ | M6 | AWG 6| M8
' ) 478 | 180 0.71/18/igh 420 | 200
0.51/13Marge diam.
0.26/6.5/small diam.
Slot (bottom):
1.04/26.5/depth
0.26/6.5/width
0.43/11/diam. of curve
Notes: 1. Dimensions - inches / millimeters

2. The IP54 fitters have a terminal block for line termination. Use the indicated wire size. The filter is

connected to the inverter via the ca
and L3 terminals. Connect the gro

ptive filter output cable. Connect the leads to the inverter's L1, L2,
und lead to the inverter ground.




SECTION 4

CONNECTIONS
Wire Sizing Requirements

F Model Line Conductor Ground Conductor Ground Conductor?
Single Conductor | 2 Parallel Conductors

lVLF40050H 14 AWG, 600 V 6 AWG, 600 v 14 AWG, 600 Vv
WLF40050D
WLF40200H| 6 AWG, 600V | _ 6 AWG. 600 V N/A
WLF40200D
WLF40300H | & AWG, 600 V 6 AWG, 600 V N/A

(90°C wire) (80°C wire)
| WLF40400H| 2 AWG, 600V | 2 AWG, 600 V | N/A
WLF40500H | 1/0 AWG, 600 V| 1/0 AWG, 600 Vv N/A
WLF40600H | 2/0 AWG, 600V | 2/0 AWG, 600 V N/A
WLF40750H | 3/0 AWG, 600 V| 3/0 AWG, 600 v N/A

Additional requirements may be necessary, dependent on CEC, CE, VDE, or local codes.

Figure 5 shows the connections required for compliance to the CE EMC directive. Due to the leakage current
associated with these filters (>3.5 mA), one of the following measures must be taken to be in compliance with
specification EN 50178:

* The filter must be connected by a cable which is electrically paralle! with the earth ground conductor.
This conductor must meet the requirements of IEC 364-5-543 on its own.

* The ground conductor must have a cross section of at least 10 mm? (#6 AWG), or two parallel ground
conductors must be used of the same size as the [ine conductors. :

* The ground conductor must be monitoreq by a fault detection device that isolates the inverter from
the power source in the event of a fauit.

The inverter myst always be connected permanently (EN 50178) when using a WLF Series line filter,
due to the leakage currents involved.

Earth Ground

Figure 5
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SECTION 5

INTERFERENCE SUPPRESSION MEASURES (ELECTROMAGNETIC COMPATIBILITY)

Electrical/electronic devices are capable of influencing or disturbing each other through connecting cables or
other metallic connections. “Electromagnetic Compatibility” consists of two parts, “interference resistance”
and “interference emission.” Correct installation of the inverter in conjunction with any possible local
interference suppression measures has a crucial effect on minimizing or suppressing mutual
interference.

The following notes refer to a power source that is not “contaminated” by high frequency interference. Other
measures may be necessary to reduce or suppress interference if the power source is “contaminated.” No
general valid recommendations can be given in such cases. Please consult TB Wood’s Electronics Applica-
tion Engineering if all recommended interference suppression measures should not produce the desired
result.

When dealing with RFI (radio frequency interference), the surface area of the conductors is a more critical
parameter than the cross-sectional area. Since high frequency interference does not flow through the entire
cross section of the conductor, but tends to stay toward its outer surface (skin effect), braided copper tapes of
equal cross section should be used.

The inverter and all components used for interference suppression, particularly the shield of the motor cable,
should be connected over as large a surface area as possible when passing over metallic surfaces. Remove
the paint from contact surfaces to assure a good electrical connection. See Figure 6 for recom-
mended connection technique.

Paint/varnish removed
= Shielded motor cable

Large contact area with shield

A

Figure 6

A central grounding point should be used for interference suppression. The ground cables are routed
radially from this point. Loops in these lines are undesirable, and may lead to interference.

The shield cross section must not be damaged when the shield is connected to the continuing lines. This
would raise the RF resistance of the shield and as such, radiate rather than discharge the RF energy
traveling on the shield. Shields, particularly those on control cables, must not be routed through pin contacts
(plug connectors). When shielded cables must pass through a plug connection, the metallic hand guard of
the plug is used for the continuation of the shield. It is strongly recommended that the shield be
uninterrupted whenever possible.

Use a shielded motor cable which is grounded over a large surface area at both ends. The shield on this
cable should be uninterrupted. If a shielded motor cable can not be used, the unshielded motor line shouid
be laid in a metal conduit or duct which is uninterrupted and grounded at both ends.

When selecting shielded cable for use as motor leads, it is important to select a cable which is designed for
operation at the fréquencies and pawer levels involved. Improper selection of motor cable can cause high
potential to exist on the shield. This could cause damage to the inverter or other equipment, as well as being
a potential safety hazard. Cables such as OLFlex' Series 150CY, 110CY, 110CS, 100CY, 100CS, and
540CP will work for this purpose. Siemens? Cordaflex (SM) also are acceptable. Some of these cables are
VDE approved only; others carry VDE, UL, CSA, and combinations of these ratings. Be sure to confirm that
the cable you are using feets the certification of the agency required.

If the installation requires the use of an output reactor, the reactor, like the line filter, should be placed as
close as possible to the inverter.

Control wires longer than 3 feet must be run in shielded cable, and the shield must be terminated at common
(COM) in the inverter. (Note that connection to COM; the circuit common, rather than earth ground, is
allowed because E-trAC® inverters have isolated control Inputs. If the inputs were not electrically isolated, the
shield would have to be connected to earth ground). If the signal run exceeds 30 feet, a 0-20 mA or 4-20 mA
signal should be used, as it will have better noise immunity than a low level voltage.

1. OLFlex Wire & Cable, 30 Plymouth Street, Fairfield, NJ 07004 (800) 774-3539
2. Siemens Energy and Automation, Inc., Power Cables, 3333 State Bridge Road, Atlanta, GA 30202 (800) 777-3539
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Other loads connected to the power source may produce voltage transients (spikes) that may interfere with or
damage the inverter. Line reactors or filters can be used on the input power to protect the inverter from such
transients.

If the inverter is operated from switchgear devices orjg in close proximity to switchgear devices (in a common
abinet), the following procedures are fecommended as a precaution to prevent these devices from
interfering with the Inverter's operation:

* Wire the coils of DG devices with freewheeiing diodes. The diodes should be placed as close as
possible to the physical coijl of the device.

* Wire the coils of AG devices with RC type snubber networks. Place the snubbers ag close as
possible to the physical coil of the device.

* Use shielded cables on all control and monitoring signals.

Route distribution cables (e.g., power ang contactor circuits) separately and as far away from control ang
monitoring signal cables ag possible.
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TB Wood'’s

WE:

APPENDIXC

EU DECLARATION OF CONFORMITY - ‘97

TB Wood's Incorporated

440 North Fifth Avenue

Chambersburg, PA 17201

USA

hereby declare that the products:

Product Name: WFCHT Series

Model Number: WFC1001-0, WFC2000-7, WFC2001-0,
WFC2002-0, WFC2003-0, WFC2005-0,
WFC2007-5, WFC2010-0, WFC2015-0,
WFC2020-0, WFC2025-0, WFC4001-0,
WFC4002-0, WFC4003-0, WFC4005-0,
WF(C4007-5, WFC4010-0, WFC4015-0,
WFC4020-0, WFC4025-0, WFC4030-0,
WFC4040-0, WFC4050-0, WFC4060-0,
WFC4075-0

have been designed and manufactured in accordance with standards:
Safety: EN50178
EMC: EN50081-1 (when used with WLF series filter), EN50082-2

In addition, they conform to the applicabie safety standards of the Low Voltage Directive (73/23/EEC)
as amended by (93/68/EEC).

The products referenced above are for use of control of the speed of AC motors.

For Application information, consult the following document from TB Wood's Incorporated -- Form
1226.

V|a internal mechanlsms and Quality Control, it is verified that these products conform o the
requirements of the Directive and applicable standards

Chambersburg, PA, USA -- 1 June 1997

el y10. S

Durand Miller
V.P. Product Management
Electronics Division

68




