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WARRANTY (FHP PARAJUST)

Parametrics, & unit of Barry Wright Corp., the manutacturer, warrants that
for a period of twenty-four (24] months from date of shipment by the
manufacturer or 24 months from Parametrics receipt of Warranty Regis-
tration card, not to exceed 30 months from dete of shipment, it will rapair,
or at its option, replace any new apporatus which proves defective in
material or workmanship, or which does not conform to spplicabla
drawings and specifications approved by the manufacturer. All repairs and
replacements shall be F.0.B. factory. All claims must be made in wnlmn
to the menufacturer,

In no event and under no cir shall f; ba liabla for

{a) damages in shipment; (b} ll]iu(tl or demages dus to misuse, sbuse,

or &b diti of , dirt or

corrosives; (] failures due to ion, i or , above
ratsd ities, and (d) wthorized for removal,

u-ampoﬂalinn repair or rework. Nor shall manufacturer ever be liable far

and inch d or in any amount greater than' the

purchase prica of this apparatus. '

This warranty is in LIEU OF ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING (BUT NOT LIMITED TO) ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULAR PURPOSE. THE TEAMS OF THIS WARRANTY CONSTI-
TUTE ANY BUYER'S AND/OR USER'S SOLE AND EXCLUSIVE
REMEDY, AND ARE IN LIEU OF ANY RIGHT TP RECOVER FOR
NEGLIGENCE, BREACH OF WARRANTY, STRICT TORT LIABILITY
OR UPQN ANY OTHER THEORY. Any legal proceedings orising out of
the sale or use of this must be within eigh f18)
months of the date of shipment.

RETURNED GOODS—No goods will be accspted for raturn unless
there is prior written authorization by the hom-‘lu in ol cases, trans-
portation charges must be prepaid.

adn -
INTERPRETATION=Thare are no it “or  undar
whatwoever, verbal or othorwiss, o:m-pl a5 written hersin and this state-
mant the lots and 1y ! b the buyer
and il No waiver, al I or ion of any of the

provitions hereol shall be binding upon the menufscturer unisss made n °
wiriting and signed by a duly authorized officer of tha manufasturer.
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INSTRUCTIQON MANUAL
IM6007

FHP parajust°

FHP
ParaJust ®

NOW WITH
2 YR, WARRANTY

See SMG006
for details

IMPORTANT: READ ENTIRE MANUAL
-y PRIOR TO CONNECTING AND
4 OPERATING EQUIPMENT!

WARNING: DANGEROUS VOLTAGES, WHICH CAN
CAUSE SERIOUS INJURY OR BE FATAL,
» EXIST WHENEVER POWER IS ON OR
‘- HAS BEEN APPLIED TO THE PARAJUST
- CONTROLLER! .
Be sure to read all warnings and procedures
- prior to doing any wiring, troubleshooting
or any other work on the ParaJust
Controller.

DANGER: VOLTAGES ACROSS CHARGED CAPA-
CITORS CAN BE IN EXCESS OF 280VDC!

-
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WARNING
DANGEROUS VOLTAGES

BE SURE THAT THE LARGE FILTER CAPACITOR INSIDE THE
PARAJUST® CONTROL IS FULLY DISCHARGED BEFORE DO-
ING ANY WIRING, TROUBLESHOOTING OR ANY OTHER
WORK INSIDE THE CONTROLLER!!

This capacitor is normally discharged automatically when the input
powaer is remaved from the controller. To assure that this capacitor is
discharged, always test with a DC voltmeter (500 VDC scale), before
working inside the controller. If no reading is shown on the voltmeter,
reduce the scale and test again.

If the automatic discharge circuitry has not discharged the capacitor,
carefully discharge it through a resistor rated 50 ohms minimum and 60
watts minimum, BE SURE THAT THE INPUT POWER IS OFF! Do
not hold the resistor with bare hands since the resistor will get hot
when discharging. Be sure to repair the automatic discharge circuitry
before reapplying input power to the control.

DANGER
VOLTAGE LEVELS ON THIS CONTROL-ARE AT A LEVEL
WHICH CAN CAUSE SERIOUS INJURY OR BE FATAL!

Therefore good electrical practices, | codes
and the contents of this manual must be followed.

1.0

IMB0078

RECEIVING

1.1 INSPECTION
Inspect for shipping damage upon receiving your FHP Paralust
controller, If any shipping damage is found, report it to the carrier
immediately., Remove the cover from the controller and check
inside for any visual damage. DO NOT ATTEMPT TO OPERATE
THE FHP PARAJUST CONTROLLER IF ANY VISUAL DAM-
AGE EXISTS| Check all the ing hardware for tigh
Chack all connectors for proper seating in their sockets

MR 0T
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1.2 STORAGE
After the initial inspection, you may repack and store the FHP
Paradust in a clean dry location until you are ready for use, DO
NOT store this equipment in any area where the ambient tem-
perature will rise above 60° C or drop below —20° C. DO NOT
store this equipment in areas of high condensation or corrosive
atmostpheres. Proper storage is necessary to insure satisfactory

J start-up and performance.

l It the FHP ParaJust is to be stored for periods of two years or
more, refer to section 5.1 of the start-up procedure and perform
this procedure at two year intervals,

20 GENERAL INFORMATION /2 leclesnic Shear Pin

e :
2.1 SPECIFICATIONS medule. 2% ,0n30%

2.1.1 INPUT POWER
Single Phase, 230 VAC®, +10% -5%, 50/60 HZ.
*208 VAC input power operation is available. Refer to
paragraph 7.6.
2.1.2 OUTPUT POWER
Three-Phase, 0 to 60 HZ® with voltage proportional to
frequency for constant torque.
* Frequencies above B0 HZ are available, Refer to paragraph
7.1

2.1.3 OUTPUT CURRENT RATING

The full load continuous current rating is 3 amps RMS.
The intermittent current rating is 4.5 amps RMS. The con-
troller may be operated up to the intermittent current
rating for up 10 two minutes out of thirty minutes. The
Electronic shear pin circuit will trip at the intermittent
rating.

2.1.4 AMBIENT TEMPERATURE
Operating 32° F (0° C) 1o 104° F (40° C)
—4° F (-20° C) to 140° F (60° C)

o

Storage

Etfective: 2/14/83
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2.1.5 FREQUENCY STABILITY
The output frequency does not vary with load nor with

input f variations. Ref Table 1 for variation
figures. Jy‘ |
1
PER DEGAEE C AMBIENT
+10% -5% INPUT TEMPERATURE CHANGE
VOLTAGE CHANGE {1 HOUR WARMUP)
PERCENT OF OUTPUT
FAEQUENCY CHANGE 1.75% .035%
Above figures are expressed in percent of Maximum Frequency. 1
TABLE 1

2.1.6 INPUT FUSES
Replace with BUSS ABC-10 or LITTLEFUSE 3AB-10 fuses,
2.1.7 CONTROL VOLTAGES
0 to 10 VDC for speed control.
6 VDC for start/stop control.
2.2 STANDARD FEATURES
2.2.1 SPEED CONTROL

The output frequency may be controlled by a 5000 ochm
2 watt potentiometer or an isalated 0 to 10 volt DC analog
signal,

2.2.2 START/STOP CONTROL

The FHP Paralust controller may be started and stopped by \y
| using momentary start and stop pushbuttons or by using an
external switch or relay contact.

2.2.3 INDICATING LIGHTS i

POWER ON INDICATOR — Loca

ted on the fro 2
remate, the Powsr On indi will illumi| e naneiw
the input power is applied,
SHEAR PIN INDICATOR — Located

on the f

remote, the Shear Pin indi will HHlumi "’"' e ::;
overload or protective circuit trips,

-} .

Effoctiva: 2/14/83
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2,24 INTERNAL ADJUSTMENTS

ACCEL/DECEL TIME — Adjustable from 1.5 to 15 seconds
linear,®

BOOST — For starting torque adjustments,

Valts/Hertz — For use with multiple motors and for motor
current savings. =
*Optional Accel/Decel times are available. Refer 1o paragraph
T
**Refer to paragraph 7.3 for internal adjustments on the
optional Automatic Reversing Control Module.

2.3 PROTECTIVE CIRCUITS

The FHP Paralust controller has a trip circuit called Electronic
Shear Pin. The Electronic Shear Pin will trip due to any one of
the following:

a, Input voltage drops below 200 VAC.

b. Output current to the motor exceeds 150% of the controls con-
tinuous current rating. Reference paragraph 2,1.3.

¢. Regenerative current from the motor exceeds 150% of the con-
trols continuous current rating. Reference paragraph 2.1.3,

d. The output bus voltage exceeds the rated voltage of the control.

. A phase-to-phase short occurs at the motor output terminals.

f, Power outages of longer than two or three cycles of AC input
POWET.

3.0 MECHANICAL INSTALLATION

W/

3.1 ENCLOSED FHP PARAJUST CONTROLLER

The standard FHP ParaJust ¢ ller with or wi p 5
devices in the cover is suitable for use in normal industrial atmos-
pheres including temperatures of 32° to 104° F and relative
humidities of 0 to 95%.

Do not mount the FHP ParaJust controller in direct sunlight or on
any hot surfaces. The control should be mounted vertically.
Mounting dimensions may be found on page 43 of this manual.

3.2 CHASSIS CONTROLLER

The FHP ParaJust controller may be mounted in a customer
enclosure or In & clean dry location with ambient temperatures of
32° to 104° F. The bottom of the chassis must be in intimate

Etfective; 2/14/83
Supersedes: 10/15/81
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ficient size to provide
tact with a motal surface which has su

::ll dissipation, Heat sinking compound such as Dow Corning 340
MUST BE USED botween the controller and the mounting surface,

It any other heat gonerating squipment s to share a cabinet with
the FHP Paradust controllor, care must be taken to insure ample
outside surface area for proper heat dissipation to protect your

controller from overheating.

Chassis dimensions may be found on page A3 of this manual,

€

4.0 ELECTRICAL INSTALLATION

4.1 INPUT POWER
Thae FHP ParaJust controller operates from single phase 230 VAC
input power connacted 1o TB2 the input power terminal block,
(Reference Figure 1.) (For 208 VAG operation, refer to paragraph
1.6.) A ground terminal is located on TB2 for an earth ground
connection,

The FHP ParaJust controller is designed to perform properly with
voltages from 218 VAC to 253 VAC, Valtages ranging from 218 10
208 VAC will reduce the output voltage to the motor, thus affec-
ting torque when the controller is run above B5% spead, Operation
belaw B5% spead will not be affected,

When the input voltage drops below 206 VAC, the Electronie
Shaar Pin eireuit will shut off the control. Voltages sbove 263 VAC
should be avoided or component failure may result,

<

OUTPUT POWER
TEAMINAL BLOCK
LLH]

INPUT FOWER
TEAMINAL BLOCK
TB2

FIGURE 1

IMBO078 Effective: 2/14/83
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4.1.1 POWER OUTAGE

Pownr outages of two or throe eycles will not affect the
operation of the FHP ParaJust controller, Outages of longer
than twa or three eycles will trip the Electronic Shear Pin
cireuir. Referonce parsgraph 6,3,

4.1.2 INPUT WIRING

The input wiring should be a minimum of 14 AWG, Tha
narmal input eurrent under full load is 4 AMPS.

4.1.3 DISCONNECT DEVICES

To meet the National Electrical Code, a disconnect davice
must be furnished in the input pawer line, This device should
be rated tar the normal Input current listed in paragraph
4.1.2. NEITHER THE INPUT DISCONNEGT DEVICE NOR
ANY OTHER INPUT POWER CONTROLLER SHOULD BE
USED TO START AND STOP THE FHP PARAJUST
CONTROLLER. Qnly the 6 volt control relay provided in
the control should be used for start and stop control,

4.2 ISOLATION TRANSFORMERS

The FHP ParaJust controller requires 230 VAC single phase input
power, It can be operated from 460 or 576 Volt AC power by
Inserting a transformer between the input power line and the
contraller input. This transformer will reduce the voltage 1o the
correct value, If an isolation transformer is used, it will not only
reduce the voltage but it will also protect the controller from
ground faults In the motor wiring,

ISOLATION TRANSFORMERS ARE STRONGLY RECOM.
MENDED whon the FHP Paradust contraller is used with motors
I 1 in high o or wash-d Installations. Suggested
transformer ratings for the FHP ParaJust controller are shown

in Table 2.

DRIVEN PARAMETRICS | PARAME TRICS | NONISOLATING
MOTOR | TRANSFORMER PIN FOR PIN FOR BOOST

He KVA 240/480 V POWER | 600 V POWER | TRANSEORMER

1/4 112 680201 680202 680215

12 1 GROZ00 G000 @ons

a4 1.6 B0211 600212 80218

TABLE 2

IMoo 76 -l Etfective: 2/14/83
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Each Paradust contraller must operate from a separate isolation
trandformer in order 10 eliminate phase-toground faults as a
patential faiture, Thewe are the most common type af motor faults,

When Isolation transformets are used, none of the secondary leads
(the leads an the controller side of the transformer) should be
grounded or earthed. This includes not grounding the center tap
of single phase isolation transformers,

Standard single phase distribution transformers are used. They may
be purchased locally for an economical installation,

4.3 OUTPUT POWER

WARNING: ALTHOUGH NO PHASE TO PHASE
OUTPUT VOLTAGE EXISTS WHEN THE FHP
PARAJUST CONTROLLER IS STOPPED,
THERE IS A CONSTANT POTENTIAL OF
230 VAC ABOVE GROUND AS LONG AS
INPUT POWER IS APPLIEDI)

4.3.1 CONTROLLER OUTPUT

For the output rating refer to paragraph 2.1.3, Output
voltage is propartional to output frequency, tero volts at
rero frequency and 230 volts a1 80 HZ, Wire size should be
chosen according to local codes for motor size and for the
distance between the control and the motor, Motor frame
should be geounded to the controllar ground lugs. Connect
mator leads to TBI, Ret. Figure 1.

4.3.2 LIGHT LOAD OPERATION

The FHP ParaJust contraller can be operated at any load

from zero amps 1o rated amps. The FHP Paradust controller
may also be 1 with

A motor ito TH3,
This feature Is for your convenience during start-up and in
troubleshooting,

4.3.3 STARTERS OR CONTACTORS

A mator sarter or contactor iy not necessary [n most FHP
Paradust controliee applications, If a motor starter, contactor
o i device s Installed in the output, it
may NOT ba opened or closed whils the controller is running,
Opening such a device whils it's running may cause damage

-l
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4.34

to ParaJust controlier companants. Closing it may trip the
Electranic Shear Pin eireuit.

Starter or contactor colly must be operated from plant
power, Do not use the variable frequency output of the
FHP ParaJust controller as a source of control power. These
colls will ehatter at low frequencies and overhoeat at high
frequencios when oparated from the variable output of
the cantroller,

MOTOR OVERLOAD PROTECTION

Heat is the enemy of motor life, The motor must be pro-
tected from overheating by the user, Internal motor averheat
protectors are recommended, Check with the motor supplier
or a rewind shop for the use of overheat protectors with your
motor, Motor tharmal overload relays such as Allen Bradiey
bulletin 815, Cutler Hammer catalog G300 or Sauare D
bulletin 9065 may be used for motor overload protection,
Because those davices moasure motor amps and ambient
temparature, they are not as accurate a3 a device which
measures actual motar temperature, Rotecence Figure 2 for
connection of motor overload devices to the FHP Paradust
controller's start/stop eircuitry.

[[2[3[[5]6 T8

%"

T STOP
START

Additional Stop Cireuity
FIGURE 2

e =W~
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4.3.5 MULTIPLE MOTORS
The FHP ParaJust controller may be used with multiple
motors providing that the SUM of their FULL LOAD name-
plate current does not exceed the controller’s FULL LOAD
rating and they all start when the controller is started. Each w
maotor should have its own overload protection,

4.4 OPERATOR'S CONTROLS

IMPORTANT: ALL WIRING TO TB1 CONTROL
CIRCUIT MUST BE KEPT FREE OF ELECTRICAL
“NOISE." CONTROL WIRING MUST BE SHIELDED
AND MUST NOT BE RUN IN THE SAME CONDUIT
OR RACEWAY WITH ANY POWER WIRING. REFER-
ENCE PARAGRAPH 4.4.5 FOR INSTALLATION

OF SHIELDED CABLE.

4.4.1 SPEED CONTROL
The speed of the motor is controlled by varying the output
frequency and voltage of the FHP ParaJust controller. The W
FHP ParaJust controlier output frequency is proportional to

the setting of 2 5000 ohm 2 watt potentiometer, This may L:

be bought locally or ordered through your Parametrics
distributor if not supplied with your FHP ParaJust controller.
This potentiometer should be wired to terminals 1, 2 and 3
of the control terminal strip TB1. Refer to Figures 3 and 4,
Potentiometers other than 5000 ohm 2 watt should not

be used.

The output frequency may be controlled from an isolated
external O to 10 VDC analog signal furnished by the cus-
tomer (2ero volts equals zero frequency). Apply this external
voltage source between terminals 4 and 2 of TB1, terminal 4
being negative and 2 being p

An optional Isolated Signal Interface Kit is available from
Parametrics which will aliow the output frequency to be
Controlled in proportion to signals of 1 -5,4.20,10-50
MA DC or DC voltages other than 0 - 10 VDC.

4.4.2 START-STOP CONTROL

AMmilmsmﬂmmamnw
Y Open start and stopped with a Y

Effective: 2/14/83
Supersedes: 10/15/81

normally closed stop contact, wired to terminals 4, 5 and 6
of TB1 as shown in Figures 3 and 4. This “3 wire control™
design means your ParaJust controller will not automatically
re-start upon application of power after a power outage, or
for any other interruption of input power, This feature
reduces the risk of damage or injury from instant start,

CONTROL
TERMINAL
STRIP TB1

FIGURE 3

SIGNAL COMMON S
NOT EARTH GROUND

1/2[3]4|5/6/TB-1

SHIELDED CABLE MUST BE USED
ON ALL CONNECTIONS TO TB1

= {See Section 4.4.5)
——
5K 2w
INCREASE
CHEREE " ¥ Rsioe
START
Control Connections
FIGURE 4
IMG0O7B ST Effective: 2/14/83
Supersedes: 10/15/81



44,3 TWOWIRE START-5TOP CONTROL

It the spplication calls for starting and stopping from an
axtarnal source (o switch or & reloy contact) two-wire starting
and stopping may be used, For the reasons stated In Section
4.4.2, this method is not r ded without Installing a
contral interlocking devies, This davies will prevent im-
mediate starting after a power outage which could result in
damage or injury. Ref Figures 3 and 6 for two-wire
stop-start connection.

———

[5]6] TB~1

112 E]‘ﬂ = SHIELDED CABLE MUST BE USED
d “}=— ON ALL CONNECTIONS TO TB1

(Sea Section 4.4.6)

&/

WARNING: Two wire start/stop

STOP/RESET—ON control may allow the Parsdust

1] 5

Two Wirs Start.Stop Control et ot siidogog
FIGURE 6 QUL

4.4.4 ADDITIONAL STOP CIRCUITS

I additional stop circuits such as thermal overlosd relay
contacts, motor thermal protector contacts, etc,, are desired,
they may be wired into the contraller’s cantrol circuit as
shown in Figure 2. The contacts should be normally closed,
Wire the additional contscts in series with the normally
closed stop switch or contact. Shislded wire must be used,

4.4.5 SHIELDED WIRE/ELECTRICAL NOISE

ALL CONNECTIONS MADE TO TE1 MUST BE MADE

WITH SHIELDED WIRES TO MINIMIZE THE EFFECT OF b
ELECTRICAL NOISE ON THE FHP PARAJUST CON.

TROLLER'S CIRCUITRY.
4451 The following Beldon shield 1 cables or equival "l
are recommendad .
4 Trade Number 8771 “Betfoll,” econductar, size 22 8

miay bis used for speed contral and start/stop circuits,

b, Trade Number 8761 “Beldfoll,” 2-conductor, size 22
may be used for speed control and start/stop circuits,
Bhislds should be connected o the FHP Paradust
controller TB1 terminal 4,

-1~
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4.4.5.2 Nowe that Figures 4 and 5 illustrate shielded wiring
used for speed control and start/stop circuits snd that
tha shialds are connacied 1o terminal 4,

44,53 NO OTHER CONNECTION OF THE SHIELD
SHOULD BE MADE,

Shields are connected at the FHP Paradust controller end
only. Be sure that shields do not and cannot touch any
othér conductivi surface.

4,454 Cable Installation P dure Paralust C I

#. Cut outside insulation back 1o desired length, Be sure 1o
leave wire long enough 1o mske easy conneclions 1o con-
tral terminal block without excess wire hanging free.

b, Unwrap foll fram conductars, Cut foil even with outer
insulation,

¢, Carefully insulate shielded lead using intulating tubing,
electrical tape, etc, Do not insulate complete length,
Leave approximately %" exposed at the lpose end for
electrical connection,

d. Cover outside insul at the point with
shrink tubing or electrical tape, 1o kesp 1oil stub from
contacting any conductive surfacs. Wire should look
like Figure B,

SIGNAL LEAD
SIGNAL LEAD
SIGNAL LEAD

FOIL AND SHIELD
LEAD CUT BACK
AND INSULATED

FIGURE &

&, Strip insulation on 1 ining | wires back approx-
imately %* and carefully crimp a fork tongue connectorn.
Screw the fork tongue connector 10 the correct point,
Be sure of & tight connection,

- i



Due to the low lovel signals and the small size of the
cable, a caraful orimp made to the proper fork tangue
I8 highly r Jodl,

NOTE:

1. For spoad potentiomatar, spaud signal, systam spand
slpnnl foutputl, and two and three wire stopstart
controls, connect the shield lead to Pin 4 of TB1 an the
cantral teeminal black,

NOTE: Do not confuse signal commaon | ¢ ) with warth
ground { == ) connections, All shiolds are conneeted

to signal common only,

Procedure, A Op End

4.4.6,6 Cable Installati
o, Follow Step A of Paradust controllor and,

b, Cut tha shield foll and the shinld lsad back svan with the
oultside insulation and furthor insulate with wlectrical
tupo or shrink tubling, No connection of shinld is 1o be
made at the operator's station end,

o, Cavar the outside Insulation, shield foll, and shield lead
at trmination polnt, Shisld must net touch anything
conductive at thy operator’s device and, Shieldod cable
shauld now look like Figure 7,

T SIGNAL LEADS

SHIELG LAY \

INSULATED * ™
FOILCUT BACK
ANDINSULATLD
M FIGURE 7 |

-

o Apply spproprlato tarmingl 1o signal loads and connect
16 the oparator’s devies snd,

L s A 0 d e
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6.0 START-UP PROCEDURE

IMPORTANT: BE SURE TO FOLLOW ALL SAFETY PRE.

CAUTIONS, ALL WARNINGS AND FOLLOW
THIS ENTIRE PROCEDURE STEP By STEP
TO ENSURE A SUCCESSFUL START-UP

SAFETY PRECAUTIONS

1

2)

3)

a
6)

VOLTAGE LEVELS ON THIS CONTROL CAN BE
GREATER THAN 280 VDC, WHICH CAN CAUSE
SERIOUS INJURY OR BE FATALI THEREFORE GOOD
ELECTRICAL PRHACTICES, APPLICABLE ELECTRICAL
CODES AND THE CONTENTS OF THIS MANUAL MUST
BE FOLLOWED|

THIS CONTROLLERA SHOULD BE INSTALLED BY
QUALIFIED ELECTRICAL MAINTENANCE PERSONNEL,
FAMILIAR WITH HIGH VOLTAGE WIRING AND
ELECTRICAL HAZARDS|

BE ABSOLUTELY SURE THAT THE INPUT POWER DIs.
CONNECT 18 IN THE OFF POSITION WHEN CONNECTING
AND SERVICING THIS EQUIPMENT!

BE SURE TO WEAR SAFETY GLASSES AT ALL TIMES!

AFTER THE INPUT POWER HAS BEEN REMOVED

FROM THE CONTROL, ALWAYS USE A DC VOLTMETER
ON THE OUTPUT CAPACITOR TO BE SURE THAT IT IS
FULLY DISCHARGED BEFORE TOUCHING ANY IN-
TERNAL COMPONENTS IN THIS CONTROLII

B

PROLONGED STORAGE

It the FHP Paradust controller has been stored for a period of
two yoars or more, perform the following steps before procesding
with the start-up procedure, If the controller has not been stored
lor two years, proceed directly to step 5.2,

B.1.7 Rater to paragraph 4,1, Input Powsr Wiring. Connect the
Input power wires 1o TB2 as shown in Figure 1, Be sure that
the plant powaer is within the specilication stated n pars
peaph 2.1.1.



' e -
—
paragraph 4.4. Make control connections to TB1, 5.2.2 Refer to paragraph 4.4, Operator's Controls. Make the
5.1.2 R"':‘u‘: control fully counter clackwise (zero speed). appropriate control connections to TB1 and TB4 if re-
i:l :vnp:)*d!m power to the input. Check to see that the versing option is installed, as shown in the wiring diagrams,
P g
power On light is ON. : 5.2.3 Refer to paragraph 4.1, Input Power Wiring. Connect the
the control and slowly turn the speed potentiometer w y Input power to TB2 as described in paragraph 4,1, Be sure
513 S‘lﬂtr;w‘ﬁ Witk the's potentiometer fully clockwise, that the plant power is within the specification described in
5. ~
::F:M‘Ihn control to remain ON for & minimum of eight (8) paragragh 2.1.1.
hours. This will recandition the Elactr::mc czp::rtcrs. 5.2.4 Set the speed control signal or speed potentiometer 1o zero
The FHP ParaJust controller may now be stored for an speed, Set the start/stop circuitry to the stop position,
additional two (2) years.
t 5.2.5 Apply power to the input. Check to see that the Power On
52 START-UP LED is illuminated. If the ‘Power On' LED does not light,
521 Check for the following setting on the control module: refer to section 10.1.
8 i
Reference Figure 8. |
s | WARNING: In the following steps, voltage will be present with
52.1.1 ACCEL/DECEL at 12 0o'cloc sufficient stored energy to cause serious injury
be fatall EXTREME CAUTION is
0 LTS/HERTZ preset or
5.2.1.2 VO I racommended at all times!
5.2.1.3 BOOST at 12 o'clock (
5.2.1.4 PARAMIZER™ Jumper W1 in place 5.2.6 Using a DC voltmeter, check for +10 VDC from terminal 4
| to terminal 3 of TB1, Terminal 4 is negative, If +10 VDC is
| not measured, refer to section 10.3,
ST V/HZ ACCEL / DECEL it
POTENTIOMETER POTENTIOMETER { 5,2.7 With the speed potentiometer set for zero speed, push the
IOMETER

| ‘Start’ button. Relay K1 should pick and remain energized,
If you can hear K1 pick, push the 'Stop’ button and K1
should drop out. Once it has been determined that the con-
trol is receiving power, proceed to paragraph 5.2.8. If K1
p does not pick or if it does not remain energized, refer to
\\J section 10.4. :

5.2.8 Press the start button once again. Slowly rotate the speed
potentiometer clockwise, Using an AC voltmeter on the
500 VAC scale, test across terminals 1 and 2 of TB3, With
the speed potentiometer on the maximum setting (fully
clockwise) the voltmeter should show that approximately
230 VAC is present. This measurement may be less due to
the accuracy of the mater, the V/HZ adjustment, and the use
of the Paramizer option, At this time, terminals 1 and 3 of
TB3 and terminals 2 and 3 of TB3 should also be measured
for 230 VAC.

FIGURE 8 W1 JUMPER
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I no voltage Is measured, or if the reaclings across the ter-

minals differ greatly, refer to section 105, 10,6 or 10,7,

5.2.9 Run the speed potentiometer to zero spead and press the
stop button.

DISCONNECT THE INPUT POWER FROM THE InpUTI

WARNING: Allow B0 seconds for the filter capacitor to discharge,
after input power is removed, before doing any work on
the FHP ParaJust controller. Always test across the

itor with a DC vol to be sure it is fully dis-
charged. Start with at least a 500 VDC scale, If no
reading is shown, step down one seale; continue to
reduca the scale until no voltage is measured on the
lowest scale.

5,210 Refer to paragraph 4.3, Connect the motor leads to TB3 as
described in section 4.3,

BE SURE NO PHASE-TD-PHASE OR PHASE-
TO-GROUND SHORTS EXIST IN THE MOTOR
CIRCUIT OR THE MOTOR! Failure to do this
may result in repeated shear pin trips or possible
controller damage.

5.2.11 Reapply plant power to the FHP ParaJust controller, Be sure
that the speed control pot is sat fully -
tlockwise (zero speed). Push the start button, Slowly rotate
the speed contral potentiometer and note:

52111 The mator should start stepping or coggin in even
increments and should rotate faster as the speed poten-
i Is turned clockwi

5.:211.2 If the motor does nat step or cog, you should note
whether the motor was trying to rotate before the shear
pin ircuit trips, In this case, move the Boost potentio-
meter on the control fule clockwise and

lockwise, Clackwi ion will i the starting
torque, I after several Boost sottings have been tried,
the shear pin LED continues to light and the motor will
ot rotate, refer to saction 10.8 for additional trouble-
shaoting information.

-17 =
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6.2.12 The Boost potentiometer should be set 10 as low as possible
while still supplying sufficient breakaway torque. Set the
Boost potentiometer as follows: turn clockwise to increase,
Turn the Boost potentiometer to the minimum setting at
which the controller will just start the load, Turn the Boost
potenti approxi Iy 45° clockwise from this
setting. This adjustment should be made at very low frequen-
cies or when the motor is stepping.

5.2.13 Set the Volts/HZ adjustment as follows (turn clockwise to
increasa):

6,2.13.1 With the motor loaded to normal full load and
operating at 80% of base speed (48 HZ), turn the
Volts/HZ adjustment potentiometer (clockwise or
counter-clockwise) until motor amps are minimum, Use
a clamp on ammeter on any cantroller output lead to
Measure output amps,

5.2.13.2 If the motor is not loaded to its normal full load,
accelerate the motor up to the base speed (60 HZ) and
measure the voltage across the filter capacitor with a
DC voltmeter using the 500 VDC scale. Start with the
Volts/HZ potentiometer fully counter-clockwise and
rotate the potentiometer clockwise until 280 VDC is
measured across the filter capacitar,

5.2.13.3 On load sharing and multiple motor applications,
set the Voits/HZ potentiometer as described in para-
graph 5.2.13.1, Measuring the total motor current (the
sum of all moter currents) with the full load on the
conveyor or machine, adjust the Volis/HZ for minimum
tatal motor current.

5.2.14 Set the Accel and Decel times 1o as long as desired (turn
clockwise 10 increase). (Standard range is 1.5 10 15 seconds. )
Too short of an accel or decel time deserves mention.

5.2.14.1 If the Electronic Shear Pin circuit is activated
during accelerating or decelerating, increase the accel or
decel time by rotating the adjustment potentiometer
= clockwise,

62142 INERTIA LOADS. IMPORTANT, When the
ParaJust controller is used with a high inertia load (a
load which coasts for a long period of time when power

Etfective: 2/14/83
Supersedes: 10/15/81
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6216 W she.optional iy 4

ds removed), the Accel sod Ducel settings ace critical, Use

the makimam time 1o start with, H 190 quitk ¢ ducel-
ration rete Iy wsed, the inator will regenecite excessive

ourrent snd activete the Electronic S Pin cirguls, snd

the motor will coest (0 & op, Extend the acoel(deryl
Lot s Sescribed Lo pacagranh 7.2 1 this seoues,

dithe 16 10 be vsed, refer

10 pacayraph 7.3,

1 GENERAL

The FHP Paradust conteoller bs 8 motor spesd controlier for
Bphess, 230 VAC motors wp to 3/6 WP, It fumishes variable
Apquency ord weriabile voltbge 1o cunwert o fixed 230 volt AC
ot 10 8 vatisbie speed otor. (n the Paradust controtler, es the
frenuency is locreased the voltage s wlwo incressed, This maintoin:
Reterance Figuce 8. In she FHP Raredust controtler, single phase
230 VAC pawer is convented 10 virlabile voltage DC power by the
BC power module. The wariable woltage DC power i1 then
smapthed out by the filter chioke and the filler capechons. This

#owdule. The operation of the SCRs in the power module is sorn
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tiometer at a low speed, or decelerate and accelerate the
controller using the asccel and decel potentiometers
rather than stopping and starting. If the control is’
accelerated and decelerated rather than started and
stopped, the discharge circuit is not used and thare is no
limitation on time between restarts,

Decelerating a motor can be accomplished more rapidly
than letting it coast to a stop. The reason is the ParaJust
controller coupled with the motor can produce up to

J 26% braking torque when decelerating, as compared 10
no torque when coasting to a stop,

For these reasons, acceleration and deceleration is
recommended rather than starting and stopping. In
situations where frequent starting and stopping is
necessary, or braking torque is required, a relay may be
installed, having both normally closed (NC) and nor-
mally open (NO) contacts to accelerate and decelerate
an FHP ParaJust controller. The coil of the relay is
activated by the customer’s limit switch, pushbuttons
or other control circuitry, The contacts of the relay
{shown as CR) should be wired as shown in Figure 10,

Accsleration and Decaleration
FIGURE 10

== OFF
5K 2w RESET

6.3 ELECTRONIC SHEAR PIN
The FHP ParaJust 1 lles s a standard feature, &

cireuit to protect your Paradust controller from varlous power

Hluctuations and overlosds. The Eloetronic Shear Pin circuit will
trip if:

™ -2 - Effoctive: 2/14/83
l -.L Suporsedes: 10/16/81
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6.3.1 The output current to the motor exceeds 150% of the
Paradust controller's rating, Reference paragraph 2.1,3,

6.3.2 Regenerative current during deceleration excesds 1650% of
the ParaJust controller’s rating, Referonce paragraph 2.1,3,

6.3.3 Input voltage draps below 205 VAC an 230 VAG madels,
Input voltage drops below 185 VAC on 208 VAC models,

6.3,4 Bus Voltage exceeds 360 VDC. Bus voltage will exceed 360
VDC when input voltage rises above 253 VAC and the
controller is operating at 100% speed,

When the electronic shear pin circuit trips, the driver modules and
the DC power module are immediately turned off electronically,
At the same time, the Shear Pin LED circuit receives powst,
illuminating the electronic shear pin LED. The filter capacitar then
discharges into the discharge resistor,

\
\

Ta reset the electronic shear pin circuil, the stop circuil must be
activated (K1 de-energized), This will reset the overload trip cir-
cuit, and remove power from the shear pin LED circuit. When the
start circuit is again activated (K1 energized) the load may be
accelerated back up to speed. 1f the filter capacitor has not dis-
charged sufficiently, the shear pin circult may trip again, requiring
another reset and restart. Allow B0 seconds for the filter capacitor
to discharge after a shear pin trip to avoid tripping again,

> e

7.0 OPTIONS
7.1 EXTENDED SPEED RANGE

The standard FHP ParaJust controller produces s 0 to 50 or 60 HZ
output. For other output frequencies tanges, circuitry i changed
on the plug-in control module. For a tull discussion of FHP Pars-
Just controller operation at frequencies above B0 HZ, you should
consult the Paraust Application Manual form AMG010.

-
7.2 EXTENDED OR SHORTENED .
ACCE LERATION/DECE LERATION TIMES
The standard FHP Paradust controllor is turnished with & lineat g‘
controlled accleration/decel ation eireuit. .
L
This circuit Is adjustable from 165w tE‘uomul. whxwamnlr j
ating from zero freq y to frequency whief
dece ing from freq 1o rero freg
72~ Effective: 2/14/83
078 . Supervedes: 101581




Where longer or shorter acceleration/deceleration times are WhE“Taa‘;O“;“‘ ‘”OW']'-‘ appears b“‘“’""_" terminals 1 and
required, plug-in control modules with special circuitry can be 2 of TB4, 1{ e cantroller will automatically decelerate
provided, This special circuitry has a 10 to 1 adjustmant ratio over the motor: from the set speed to zero speed, reverse
a customer specified range. For example, 1 to 10 secands, 0.5 10 directions, and accelerate the motor back to the set
& seconds, or 6 10 50 seconds. 260 seconds is the longest time U @ speed in the forward direction.
available and 0.5 seconds is the shortest time available. NOTE: The contact closure across terminals 1 and 2 of TB4
23 ELECTRONIC REVERSING must be maimailned in orlder to run in the reverse direc-
- tion. Refer to Figure 13 if momentary switches are to be
7.3.1 REVERSING utilized.
In the FHP ParaJust, electronic reversing is made available 7.3.2.2 TWO PRESET SPEEDS. Connect a forward/reverse
by substituting the electronic reversing contral module for ; S switch or contact across terminals 1 and2 of TB4 on the
the standard control module, The reversing control module control module (reference Figure 12), Connect two
will allow @ motor to reverse direction at the command of an o e S st et tecs I Haralel o
external switch, limit switch, or relay contact. It is the i e mTocls 1 and 3 aE 734 s chown th Flgure 12 o
uivalent of changing two motor leads. The reversing : =
::n:rol module h:sganﬁivs (5) connection terminal block Connact the wiper of the forward speed potentiometer
{abeled TB4 (refer to Figure 11). _ to tiermlnal 4 of TB4 an the coTuroI module. Remove
the jumper from between terminals 4 and & of TB4, This
jumper will not be utilized when using two preset
0 Sievpe ouT, speeds. Connect the wiper of the reverse speed potentio-
" ]?m meter to terminal 5 of TB4 on the control module.
8T _DEC 5 L
WEFE;DEL@;E JUMPER N PLACE When a contact closure appears across terminals 1 and 2
a iy Lo b 4 of TB4 on the control module, the controller will
automatically decelerate from the forward speed to zero
speed, reverse direction, and accelerate up to the speed

set by the reverse speed potentiometer. When the con- |

AUTOMATIC REVERSING
CONTROL MODULE i
= tact opens, the control will then decelerate from the
CEELER] FIGURE 11 reverse speed down to zero speed, reverse directions, and
r l ; : accelerate back up to the forward speed.
= 7.3.2.3 ZERO REVERSE THRESHOLD ADJUSTMENT.

SPEED 5K 2 WATT
POTENTIOMETER

(THRES) This adjustment allows a reversal to take place

before the controller reaches zero HZ which allows for a

7.3.2 FORWARD AND REVERSE CONTROL a quicker reversal. Turn this adjustment clockwise to
increase the frequency at which the reversal takes place.

7.3.2.1 SINGLE SPEED. Connect a forward/reverse switch ‘
ar contact across terminals 1 and 2 of TB4 on the A LG R ey gt S
control module {reference Figure 11). Connect the 5000 Gresad {closicvae), (s cantoller \Wher (RSN S84
::1:; :cm:eb:ld p::llenliomnt:r to terminals 1, 2 and 3 of TB1 decelerats dawn to'saaw low frequency snd Y BRES
f n paragraph 4.4,1. BE SURE THAT THE will be "Plug Reversed’ at that frequency. Plug reversing
JUMPER IS IN PLACE BETWEEN TERMINALS 4 Is fost and a jolting of the motor may be noticed at14
AND 5 OF TB4 ON THE CONTROL MODULE, reversal takes place. The higher the setting of the thres:

hold potentiometer, the more severe the jolting and the
maore rapid the reversal,

| IMB0078 s .
23 A Eftective: 2/14/83 IMBOO78 o Etfective: 2/14/83
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PLACE CAZ ACROSS
TERMINALE | AND 3 OF TB4

If the threshold adjustment is set too high, the ParaJust
controller's electronic shear pin circuit may trip. The

shear pin circuit is then the limit on how high the Zero
Reverse Threshold adjustment may be set.

T4 EXTERNAL SHEAR PIN CONTACTS *

The External Shear Pin Contact is an auxiliary relay kit for use
With any Fractional Horsepower ParaJust controller, This relay
£antains one set of normally open and one set of normally closed
contacts rated at 5 amps resistive load, 115 VAC or 28 VDC. This
“ccessory is designed such that the remote relay energizes when
input power |s applied to the ParaJust controller and drops out
¥hen a Shear Pin trip occurs or when input power is removed from
the controller, For more information on the External Shear Pin
irefor to form IMBB3B,

B Nl ) WY

1.5 PARAMIZER

Paramizer is an ENergy saving option which automatically adjusts
the output volts per hertz from the Paradust controller in the
operating speed range, above 15 HZ, of the control, The volts per

s’ hertz is automatically adjusted in proportion to the driven motors

c.urrenl, By automatically adjusting the volts per hertz in propor-
tion to the current drawn by the motor, the Paramizer electrically
sizes the motaor driven by the ParaJust control to the 1orque needs
of the driven load. This feature allows you to only draw and pay
for the eurrent your application needs. The FHP ParaJust con-
troller may be furnished with the Paramizer, or it may be installed
later in the field. Refer to Paramizer Instruction Manual form
IMB827 for additional infarmation,

7.6 208 VAC OPERATION

The FHP ParaJust controller is available in'a 208 VAC madel for
operation from 208 VAC +5 —10% 50 or 60 HZ power source, The
output voltage from an FHP Paralust contraller can be no higher
than the input voltage, therefore a 208 VAC motor must be used,
230 VAC motors will operate from a 208 VAC ParaJust controller
however, you cannot develop full rated torque above 54 HZ. It is
recommended that if 230 VAC motors are used, use a 230 VAC
FHP Paralust control with a boost transformer to increase the
power to 230 VAC. Refer to paragraph 4.2 for additional infor-
mation on boost or isolation transformers,

7.7 SPEED REFERENCE SIGNAL

A speed reference signal is available from reversing models of
FHP Paradust controls. This signal may be used for Paradust
controller systems. The speed reference signal appears between

U terminals 1 and 3 of TB4 on the reversing control module. Ter-

minal 1 is signal common and terminal 3 is the 0 to 10 VDC
signal representing speed (frequency) 0 volts for zero speed and
10 volts for maximum speed.

8.0 BRAKING

When the FHP Paradust is d,” approxi Iy 256% braking
torque is available from the motor,

8,1 MECHANICAL BRAKING
If more braking effort is required from the motor than Lunilarlrh
when decelerating or it holding torque is required when stopy

=y 2= Effective: 2/14/83
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- slectro-mechanical brake or a brake mot
pon't use the accelerating-decelerating cirey;
when using brakes: use a two-wire start-stop
4.4.3) and interlock the brake coil with the 5
of the ParaJust controller. Brake motors req
tion. Usually, the brake coils are wired jng
manufacturer so that the brake coil receiy
the motor and is energized when the motor
use the variable frequency output of the FH
to power & brake coil. The coil will chatter 4
overheat or trip the Electronic Shear Pin i 1
Instead, rewire the brake so that jt operates
interfocking it with the ParaJust controller, Electro. f
brakes may require arc suppressing across the Diaiis ﬂ)echan-cai
tor capacitor (RC) type suppressor is FamRianiay coil, A resis.

{2 ELECTRONIC BRAKING

Parametrics offers solid state electronic brakin
for Paralust controllers, Furnished i

or should be Used,
l_shown n Figure ‘m
Circuit (sea Paragraph
tlam'ng and $topping
Uire specija| considerg.
0 the maotgr by tha
e_s the same POwer a5
15 energized, pg NOT
P ParaJust controller
t low frequencips and
he Paradygt controller,
on plant Power,

during braking (decelerating) to a stop. Full motor torque i
Bis

available durj the brake- 0-a-
ket £11 i
d. ng 0p but no holdmg torque is

i ROUTINE MAINTENANCE
Para)

FHP ust controllers r n n k s
trollers equire no maintenance except to eep it

Exionury free of obstruc [+] re pr r
tion to insu € proper aj flow and dIISSIIDBﬂDI'I
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10.0 SERVICING

-
v

WARNING WARNING WARNING
DANGEROUS VOLTAGES

VOLTAGE ACROSS CAPACITOR CAN BE |
EXCESS OF 300 vVDC! !

BE SURE THAT THE LARGE FILTER CAPACITORS ON THE
PARAJUST CONTROLLER ARE DISCHARGED BEFORE
DOING ANY WIRING, TROUBLESHOOTING OR ANY OTHER
WORK INSIDE THE PARAJUST CONTROLLER!

These capacitors are Iy discharg Ily when input
power is removed from the Paralust controller. To assure that
s are fully discharged, always test with a DC voltmeter

500V scale) before working inside the ParaJust controller.
If no reading is shown on the voltmeter, reduce scale and
test again!

If automatic discharge circuitry has not discharged capacitors,
ge them through a resistor rated 50 ohms
minimum and 50 watts minimum. Be sure input power is off!

Do not hold resistor with bare hand sinee resistor will get hot when
. Repair ic disch circuitry before

reapplying power!

DANGER DANGER DANGER

A
VOLTAGE LEVELS ON THIS CONTROL ARE AT
LEVEL WHICH CAN CAUSE SERIOUS INJU RY OR

BE FATAL!

Tharefore good electrical p i P
the contants of this service section must

| codes and

[T e |

be followed!

NG: Voltage levels on this control are at a level which
can cause serious injury or be fatall Be sure .
|NPUT POWER IS OFF and apncftor: are dis-
charged before troubleshooting this control!

WARNI

L—
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF ' ~ OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE ~ AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL! TROUBLESHOUTING THIS CONTROL!
e I
— symPTOM PROCEDURE SYMPTOM PROCEDURE
101 10.1.3 10.2 continued 10.2.1 continued
power O™ LED Check connector AP7 10 be sure it is fully Input fuses Parametrics Technical Support for furthe
does not Iight with engaged in its socket. blow on start-up troubleshooting assistance.
application of 1012 10.2.2
input power Using an AC voltmeter, measure the input If 150 ohms is measured on the chmeter in
power a1 the input fuse block, TB2. Verify Section 10.2.1, refer to Figures 14 and 14A.
that the input power is within 230 volts plus d ol
10% minus 5%. I the correct input power is ::»:nnect ‘:“ wires abelad A, B, C.D, E
present on TB2, REMOVE INPUT POWER. nc FiMove e sy iniiee Al maposig e
six connectors on the power module. With an
1013 ohmater, on the RX100 scale, measure from
Check gach of the input fuses for 2ero ohms terminal A to terminal B of the power module
with an ohmeter. If any fuses are blown pro- (not the wires which were removed). .
ceed 1o Step 10.2 BEFORE REAPPLYING Observe the reading, reverse the test probes and
INPUT POWER. measure again, Reading thould be infinite in
If no input fuses are biown 2 failure may have both directions. If any other reading is indi- £
wecurred on the motherboard, Contact cated, replace the pawer module,
Pi i T"'."',, t for further 1 fing from inal B to inal B is
troubleshooting assistance. correct, measure from terminal E to terminal F. L
) o Observe reading, reverse the test probes and =
102 10.2.1 2 measure again. Readings should be typical of 2 -
‘Anput fuses With Input Pgmr off, remove input power diode, infinity in one direction and approxi- i
blow on start-up wiring. This will prevent the possibility of false mately 500 ohms with the probes reversed, If
readings due 10 isolation transformers or other any other reading is indicated, replace the o
devices on the input voltage ling, Measure, with power module. )
an ohmeter on the RX1 scale, from terminal 1 . . .
to terminal 2 of TB2, input terminal block, A If readings trom terminal E to terminal F e
reading of approximataly 150 ohms should be correct, measure from terminal A to rerminal F
noted on the ohmeter. and from terminal B to terminal F. Reading
should be infinite in both directions. It readings
If approximately 160 ohms is not measured, a other than infinite are observed, replace the
problem exists an the motherboard, Contact powet module.
e -20- Effuctive: 2/14/83 IMG0078 =00%




WARNING:

VOLTAGE LEVELS ON THIS CONTROL ARE AT

| A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF

I AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROLI|

~ sYMPTOM

[

PROCEDURE

10,1

wpower On’' LED
does not light with
application of
Input power

10.1.1
Check connectar AP7 to be sure it is fully
engaged in its socket,

10.1.2

Using an AC voltmeter, measure the input
power at the input fuse block, TB2, Verify
that the input power is within 230 valts plus
10% minus 5%. If the correct input power is
present on TB2, REMOVE INPUT POWER.

10.1.3

Check each of the input fuses for zero ohms
with an ohmeter, If any fuses are blown pro-
ceed to Step 10.2 BEFORE REAPPLYING

INPUT POWER,

If no input fuses are blown a failure may have
occurred on the motherboard. Contact
Parametrics Technical Support for further
troubleshooting assistance.

10.2
Input fuses
blow on start-up

10.2.1

With Input Power off, remove input power
wiring. This will prevent the possibility of false
readings due 10 isclation transformers or other
devices on the input voltage line, Measure, with
an ohmeter on the RX1 scale, from terminal 1
to terminal 2 of TB2, input terminal block, A
reading of approximately 160 ohms should be
noted an the ohmeter.

If approximately 160 ohms is not measured, a
probleim exists on the motherboard, Contact

o

- 20—
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WARNING:  VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS |NJURY
OR BE FATALI BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROLI
SYMPTOM PROCEDURE

10.2 continued
Input fuses
blow on start-up

10.2.1 continued

Parametrics Technical Support for further
troubleshooting assistance,

10.2.2

If 150 ohms is measured on the ohmeter in
Section 10.2.1, refer to Figures 14 and 14A,

Disconnect the six wires labeled A, B, C. D, E
and F. Move these six wires aside, exposing the
six connectors on the power module. With an
ohmeter, on the RX100 scale, measure from
terminal A to terminal B of the power module
(not the wires which were removed),

Observe the reading, reverse the test prabes and
measure again. Reading should be infinite in
both directions, If any ather reading is indi-
cated, replace the power module.

If reading from terminal A to terminal B is
correct, measure from terminal E to terminal F.
Observe reading, reverse the test probes and
measure again, Readings should be typical of a
diode, infinity in one direction and approxi-
mately 500 ohms with the probes reversed, If
any other reading is indicated, replace the
power module.

If readings from terminal E to terminal F are
correct, measure from terminal A to terminal F
and from terminal B to terminal F, Reading
should be infinite in both di If reading
other than infinite are observed, replace the
power module.

IMBOO78B

Effective: 2/14/83
Supersedes: 10/15:81
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!

SYMPTOM PROCEDURE
10.2 continued 10.2.3
Input fuses If above readings are observed, replace wire

connections to terminals A, B, E and F (refer-
ence Figure 14). Do not connect the center |
green wires to terminals C and D at this time.
Be sure thess wires cannot touch any con- |
ductive surface. Replace blown input fuses and ‘

blow on start-up

apply input power.

FIGURE 14A

POWER
MODULE
CONNECTION
WIRES

FIGURE 14

Effective: 2/14/83
Superseder: 10/15/81
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE

TROUBLESHOOTING THiS CONTROL!

e ———
| svwetoMm | PRoceoune '
— = —

10.2.3 continued
If power on LED illuminates, replace the
control module. If fuses still blow and Section
10.2 has not located the problem, contact
| | Parametrics Technical Support for further

| troubleshooting assistance.

10.2 continued |
‘ Input fuses |
blow on start-up

10.3 | 1031
10 VDC not | REMOVE INPUT POWER. Disconnect the
present on | speed controls from terminals 1, 2 and 3 of
| terminals 3 and | TB1.Ifno voltage or low voltage is still
| 4of TB1 measured, replace the control module.
10.3.2
| If the correct voltage appears with the |
| | controls disconnected, repair or replace the
! speed controls.
[ 104 10.4.1

Check “Shear Pin™ LED. if “Shear Pin" LED &
illuminated, refer to Section 10.8.

K1 relay does
| not pick-up with
| start button |

10.4.
activated £

H “Shear Pin" LED is not illuminated, and
“Power On" LED is on, REMOVE INPUT
POWER. With power off, dsconnect the
Start/Stop controls from terminais 4, 5 and &
of TB1. Apply power and carefully jumpet
terminal 4 of TB1 to termanal 6 of TB1. K1
should peck up when jumper i in place and
drop out with jumper remowed.

| If X1 does pick-up with jumper in place, repale
l or replace start/stop controls.

IMB007B -32 - Eftective: 2/14/83
Supersaces: 101581
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. WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
i A LEVEL WHICH CAN CAUSE SERIOUS INJURY
- OR BE FATAL! BE SURE INPUT POWER IS OFF WARNING;
AND CAPACITORS ARE DISCHARGED BEFORE
Al TROUBLESHOOTING THIS CONTROL! ™ Q
RS ARE DISCHAR L S-OFF
== r DISc
SYMPTOM PROCEDURE Tm‘:nuw—J
| 105 105.1 _SyMProM . | — ———
No voltage Check that K1 picks and the “‘Shear Pin" LED 10 = o R PROCEDURE
) 1 is measured is n;lciilum‘i;aud. Ifsl(1 d::s not;&ck, refer i NDI:ollagg 10.7.1 " —
t tion 10.4, If “Shear Pin"* LED is illumi -
i a‘:ed n:er to Section 'IT:I.B i - measured on TE3 ;!lﬂf:;:u F;gurg 15. Locate $1. Be sure that
‘ ] with Reversing + PO'8 8315 in the ‘ON* posiy;
1052 Control Module Paramizar option is not used, ition when the
If K1 picks and the “Shear Fin™ LED is not 10,7.2
illuminated, REMOVE INPUT POWER. Check 1151, pole #3is in th =
1o see that the control module is located on its paragraph 10,5 and { ® an position, refer 1o
Molex connectors properly, Check that connec- | that step, i ollow the procedure in
tor. AP is in place on the motherboard.,
10.5.3 |
Check the W1 jumper to be sure it is in place.
10.5.4 ]
If the W1 jumper is in place and voltage still f
is not measured at TB3, replace the control |
: module.
I 10.5.5
' If the condition still exists, replace the power
module. 2 r /
106 10.6.1 SLECSt e
Low voltage INPUT POWER OFF| Check connectors APT E 15
measured at and APS to be sure they are seated in their !
T83 sockets. Reference Figure 1. 108 PROCEDURE
10.6.2 i "SHEAR PIN"
lf the voltage still measures incorrect, replace 10.8.1 10.8.1.1
Bk drivrmodihe: . “Shear Pin" Lgp | ! the “Shear Pin™ LED lights .
10.6.3 - is illuminated, of input power, ch upon application
N + check to insure that the i
1f the voltage still measures incorrect, replace 0 MOTOR IS Power Is within the 230 VAC +10% - nmpt_u
the control module. ::‘S:NECTEU TO of the ParaJust controller, e

1M60078

—33=
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WARNING:

VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
O BE FATALI BE SURE INPUT POWER 15 OFF
AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!

[ sympTOm

PROCEDURE

10.8.1 continued
“'Shear Pin” LED

10.8.1,1 continued
If input powaer Is carrect, replace the control

Al

i il !

NO MOTOR 1S
CONNECTED TO
T3,

10.8.1.2

If "Shear Pin® LED lights after start button is
sctivated and potentiometer is increased,
manitar the large blue filter capacitor with a
DC voltmater on the 500 VDC scale, Obsarve
polarity, Reset the shear pin elrcuit and attempt
to start the controller, Check voltmeter at the
point In which the controller's shear pin circult
1rips.

If voltage rises slowly with the speed potentio-
mater, proceed to Step 10.8.1,3.

If voltage Jumps directly to max voltage (200
to 300 VDC for example), refer to Step 10,2,

Perform all measurements in that step. If power
module tests as described in 10,2.2, replace
the control module,

10813

INPUT POWER OFF1 ALLOW 80 SECONDS
FOR THE FILTER CAPACITOR TO DIS-
CHARGE. Remave connector APB, With an
ohmeter on the RX100 scals, measure from
terminal 1 ta terminal 2 of TB3, Be sure that
the motor has been disconnectad, Reverss the
tast londs andd muasure again, The reading
should be infinite in both direstions, Next
maeasure from terminal 1 to terminal 3 of TH3,
Ravarse the leads and measure again, The

Effoctive: 2/14/83
Buporsedas: 10/16/81

-8 -

CONNECTED TO
TB3,

WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
m OR BE FATAL| BE SURE INPUT POWER IS OFF
‘ AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!
SYMPTQM_ i L PROCEDURE
10.8.1 continued 10.8.1.3 continued
“Shear Pin"' LED reading should be infinite in both directions.
is illuminated, Measure from terminal 2 to terminal 3 of TB3.
NO MOTOR Again reverse the leads and measurs again, This

measurement should also be infinite in both
directions,

If any combination of terminals measures a
resistance other than infinite, be sure that APS
has bean di d, replace the

module as follows:

A, Refer to Figure 16. Remove the plug-in
Control Module, by grasping the plastic
tie-wraps in each corner and pulling
straight out.

B. Remove the ribbon cable connected 1o
AP1 on the driver module. Remove the
plug-in driver module by grasping each
corner firmly and pulling it straight out.

C. Disconnect connectors AP4, APS, APE
and AP7 from the motherboard.

D. Refer to Figure 14 and remove the six (6)
Power Module connection wires.

E, R any wires ted to TB1, TB2
and TB3,

F. Remave input fuse F1 exposing a mother:
board connection screw, Remove the 632
maunting screw along with the remaining
A mounting screws. Remove the mother
board.

Eftective: 2/14/83
Supersedies: 1071581
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF
Q u AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!
POWER SYMPTOM PROCEDURE
MODULE
LONHUELT 10.8.1 continued 10.8.1.3 continued
WIRES AP1 “'Shear Pin"' LED G. Refer to Figure 17. Your FHP ParaJust
is illuminated, should now resemble Figure 15. Discon-
APS NO MOTOR nect AP2 and AP3 from the transistor
CONNECTED TO module.

ARS TB3. H. Remove the four (4) nuts holding the

transistor module down to the chassis

i with a %" nutdriver or socket wrench.

DRIVER I.  Check the serial number on your FHP
MODULE ParaJust controller, If your serial number
is B236 or subsequent, proceed to step J.

If your serial number is prior 1o 82386,

APT L remove the gray fish paper which is glued
down to the chassis under the transistor
module.

NOTE: DO NOT REMOVE THE WHITE
HEAT SINK COMPOUND ON THE CHASSIS
UNDER THE TRANSISTOR MODULE! THIS
COMPOUND 1S NECESSARY FOR PROPER
HEAT TRANSFER.
‘,_ / v J. Remove the old transistor module and
place the new module in its place.
n::;ﬁl - g A Ll K. Replace the four 632 nuts which hoid
5 down the module, Tighten all four nuts
evenly, Be sure that the two metal heat
sink bars on each side of the module are in
full contact with the chassis plate.
L. Replace AP2 and AP3 onto the new tran- Ny \
sistor module, Replace the mO‘h"w:lu 5
onto the chassis along with the five { L
Al mounting screws removed in Step F.
IMBOOTE <497 Effactive: 2/14/83 IMBOO78 ~ 38 - Etfective!
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FIGURE 17

IMBoo78 Effective: 2/14/83

Suporsedes: 10/16/81
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WARNING:

VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROLI

10.8,1 continued
**Shear Pin"" LED
is illuminated,
NO MOTOR
CONNECTED
TO TB3.

10.8.2

*Shear Pin" LED
illuminated
WITH MOTOR
CONNECTED
TO TB3

IMBDOTR

sYMPTOM

PROCEDURE

10.8.1.3 (L} continued
Replace F1 fuse. Refer to Figure 13, Ae-
place the six (B) Power Module connection
wires onto the Pawer Module, Reconnect
AP4, APS, APB and AP7 onto the mother-
board as shown in Figure 16, Replace the
driver module onta MC2 and MCA. Be sure
to line up all 10 pins on both cannectars.
Replace the ribbon cable which originates
at the transistor module onto AP1 on the
driver module. Replace the control module
Replace all connections to TB1 and TB2,
Refer to the Start Up procedure and per-
form all the tests in that procedure,

10.8.2.1

If the motor steps smoothly before the shear
pin trip occurs, rotate the boost potentiometer
clockwise and attempt to run the motor. If
the motor steps more before the control shear
pins, move the boost potentiometer fully
clockwise,

10.8.2.2

If the control continues to shear pin, REMOVE
INPUT POWER. Complete the measurements
in Sections 10.8.1.2 and 10.8.1.3.

10.8.2.3
If controller shear pins and Section 10.8 has |
not located the failure, contact Parametrics
Technical Support for additional trouble-
shooting assistance

Effective: 2/14/83
Supaersedes: 10/15/81
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[ WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE (

SYMPTOM PROCEDURE
10.9 10.9.1
Motor will not Refer to Figure 18 and Figure 19. Mova the
stop. Motor potentiometer lead from terminal 1 of TB1 to
steps with speed terminal 4. This connection will produce &
patentiometer at small deadband on the first 5% rotation of the
zer0 speed, speed potentiometer,

10.9.2

It motor continues to step with speed poten-
tiometer at zero (fully counter-clockwise), dis-
connect the wiper of the speed potentiometer
from terminal 2 of TB1. Apply input power
and activate start circuit.

If the motor still steps, replace the control
module,

If the motor stops rotating, replace the speed
potentiometer.

10.10 RECOMMENDED SPARE PARTS

1 Unit Multiple Units (/
Input Fuses 1 Box of 10 1 Box/Unit
DC Power Module 1 1/ 3 Units
Driver Module 1 1/Unit
Transistor Module 1 1/Unit
Control Module 1 1/5 Unity
S
-4 = Effective: 2/14/83
Suparsedes: 10/15/81

TROUBLESHOOTING THIS CONTROL! =

A &

K1 =g
V5 ATH GrOUND

4|56/ TB-1

’ = 5 SHIELDED CABLE MUST BE USED
b oy ON ALL CONNECTIONS TO TB-1
= (SEE SECTION X-H)

BK 2w |
INCREASE T lsrop
START

Control Connections
FIGURE 18

and Decelerati
FIGURE 19

If any further assistance is required,
contact the Technical Support Dept. at Parametrics.

PHONE: 203-795.0811 TELEX: 643301
(OUR PHONE 1S MAINTAINED ELECTRONICALLY

24 HOURS A DAY
IMB007 68 ~42= Effective: 2/14/83
Supersedes: 10/1581
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