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SECTION 1

GENERAL INFORMATION
INTRODUCTION

Thank you for purchasing an | PC Automation eevator control.

At | PC we are committed to designing and manufacturing high quaity controls that meet or exceed our
cusomersneeds. Thismanua provides the information you will need in order to properly ingtdl, operate
and troubleshoot the M odel D1029 Bi-Directional Field Regulator. It providesagenerd overview of
the operation of the control, long with detailed descriptions of the diagnogtic indicators, statusindicators,
adjustments and connections. Also included is a step by step start-up procedure, troubleshooting
information, and applications. Pleaseread thismanua completely before attempting to ingta| or operate the
Model D1029.

Pleasefed freeto cdl | PC Automation with any questionsyou may haveBEFORE peforminginddlation
or start-up.

| PC Automation
441 Industrial Drive
L exington, South Carolina 29072

Phone: (803) 356-3100
Fax:(803) 951-3306
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SAFETY

There are certain fundamenta warnings which must be kept in mind at dl times. Theseinclude:

WARNING

WARNING

WARNING

WARNING

THE BI-DIRECTIONAL FIELD REGULATOR SHOULD BE INSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED ELECTRICAL
MAINTENANCE PERSONNEL FAMILIAR WITH THE CONSTRUCTION
AND OPERATION OF ALL EQUIPMENT IN THE ELEVATOR SYSTEM:
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE MAY OCCUR IF
INDIVIDUALS ARE NOT FAMILIARWITH THE HAZARDS RESULTING
FROM IMPROPER OPERATION.

CONTROLLER EQUIPMENT ISAT LINEVOLTAGE WHENAC POWERIS
CONNECTED AND INTERNAL CAPACITORSREMAIN CHARGED AFTER
POWER IS REMOVED FROM THE BI-DIRECTIONAL FIELD
REGULATOR. IT ISIMPORTANT THAT AC POWER ISREMOVED FROM
THE UNIT FOR A MINIMUM OF FIVE MINUTESBEFORE IT ISSAFETO
TOUCH THEINTERNAL PARTSOF THE CONTROL. PERSONAL INJURY
MAY RESULT UNLESSPOWER ISREMOVED.

THE USER ISRESPONSIBLE FOR CONFORMING WITH THE NATIONAL
ELECTRICAL CODE WITH RESPECT TO MOTOR, CONTROLLER AND
OPERATOR DEVICE INSTALLATION, WIRING AND START-UP. THE
USER ISALSO RESPONSIBLE FOR UNDERSTANDING AND APPLYING
ALL OTHER APPLICABLE LOCAL CODES WHICH GOVERN SUCH
PRACTICES AS WIRING PROTECTION, GROUNDING, DISCONNECTS
AND OVER CURRENT PROTECTION.

THE FAULT CIRCUITSDESCRIBED IN SECTION 3.3AREDESIGNED TO
PROTECT THE CIRCUITRY AND PROVIDE INDICATION OF RELIABLE
OPERATION OF THE CONTROLLER. THE FAULT CIRCUITS SHOULD
NOT BE USED AS A SAFETY DEVICE FOR PROTECTING PERSONNEL.
THE FAULT CIRCUITS IN THE CONTROL ARE NOT REDUNDANT
CIRCUITS THEY MAY RELY UPON THE OPERATION OF THE CONTROL
TO INDICATE FAULTY OPERATING CONDITIONS. THEREFORE, THE
ELEVATOR COMPANY SHOULD ALWAYS USE REDUNDANT SAFETY
DETECTORS AND BACK-UP DEVICES TO PROVIDE SAFETY FOR
PERSONNEL. THE FAULT CIRCUITS ARE NOT INTENDED TO MEET
ELEVATOR CODE FOR THE PROTECTION OF PERSONNEL AND
SHOULD NOT BE USED TO MEET ELEVATOR CODES.
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WARRANTY

Standard conditions of sde for the company include a Statement of Warranty which covers the control
equipment. This Statement of Warranty covers al new equipment.

The Model D1029 Bi-Directional Field Regulator has been designed as a standard product to
meet the general criteria for controlling a motor-generator set in conjunction with an eevator.
I PC does not warrant that the Mode D1029 will meet all application requirements, codes and
safety standards.

Q.C. TESTING

Qudity isan important factor of each phase of the manufacturing and devel opment process. Each unit must
pass rigorous quality tests as well as static and dynamic performance checks and a find ingpection for
quality of workmanship. A unit isalowed to ship only after acceptance of al aspectsof Q.C. testingand
ingpection. This assures that you receive only those controls that meet our demanding quality standards.
STORAGE

Please take the following precautionsiif it should be necessary to tore the control for any length of time.

¥~ Store the control in a clean, dry (non-corrosive) environment that is protected from sudden

vaiations in temperature and high levels of moisture, shock and vibration.

¥~ Theambient temperaturewherethe control isstored should be maintained between zero (0) and 65
degrees Centigrade.

¢~ The control should be stored in the origina package in order to protect from dust and dirt
contamination.
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SECTION 2
PRODUCT SPECIFICATIONS

GENERAL DESCRIPTION

The Model D1029 Bi-Directiona Field Regulator was designed to control the Generator Field of amotor
generator-driven geared or gearless Hoist Motor. Tachometer feedback is used to provide aclosed loop
speed regulated system. Armature feedback is used to provide fast response and added stability and an
"S' Shaped Curve Referenceis provided for smooth take offsand landings. Thesedl combineto providea
high gain fast response system to precisdy control armature voltage. The net result is precise control of the
generator field current that will provide speed regulation to within point five percent (0.5%) of contract

Speed.
CONTROL SPECIFICATIONS
TRANSFORMER INPUT SUPPLY: 208/220 VAC 50/60 HZ

CONTROL INPUT SUPPLY:208/220 VAC 50/60 HZ single phase 5 AMP
Sdected by minilink jumper located beow F1

(lower PC board)
FIELD POWER SUPPLY
(ACF-ACF) ISOLATED : Adjustable a Transformer Secondary
110/130/150/165 VAC 7.5 AMP
FIELD POWER OUTPUT: Zero (0) to+ 230 VDC 7.5 AMP
SPEED RANGE: Grester than 500:1
SPEED REGULATION: 0.5% of contract speed

(subject to tachometer specifications and RPM)

RESPONSE TIME One millisecond (1 m9)



CONTROL FEATURES OVERVIEW

The key features of the Model D1029 Bi-Directiona Field Regulator are summarized here. Likedl IPC
Automation Bi-Directiond Regulators, the D1029 offers superior control of the elevator’s speed.

v Fully isolated control and power sections

v Four independent "'S" curve adjustments

v Set Up Mode switch

v Four-turn potentiometer adjustments for accuracy
v Indicator lights for dl inputs and diagnostics

v I ndependent adjustments for:

6 Speed Settings
2 Accderation Rates
4 Decderation Rates

v Fault protection including independent indicators for each of the following:

Tach loss

Over Speed trip
Over Current trip
Direction fault
Power Relay falure

Leveling limit speed trip

WARNING: THE FAULT CIRCUITSDESCRIBED ARE DESIGNED TO PROTECT THE
CIRCUITRY AND PROVIDE INDICATION OF RELIABLE OPERATION OF
THE CONTROLLER. THEFAULT CIRCUITSSHOULD NOT BEUSED ASA
SAFETY DEVICE FOR PROTECTING PERSONNEL. THE FAULT
CIRCUITSIN THE CONTROL ARE NOT REDUNDANT CIRCUITS; THEY
RELY UPON THE OPERATION OF THE CONTROL TO INDICATEFAULTY
OPERATING CONDITIONS. THEREFORE, THE ELEVATOR COMPANY
SHOULD ALWAYSUSE REDUNDANT SAFETY DETECTORSAND BACK-
UP DEVICES TO PROVIDE SAFETY FOR PERSONNEL. THE FAULT
CIRCUITSARE NOT INTENDED TO MEET ELEVATOR CODE FOR THE
PROTECTION OF PERSONNEL AND SHOULD NOT BE USED TO MEET
ELEVATOR CODES.
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HIGH SPEED OPTION BOARD D1046

The Modd D1046 is an optiona board designed to facilitate customers who require more flexibility and
control of their devator system. The D1046 integrates easly with the D1029 through the use of aribbon
cablejumper. Onceingdled, the D1046 provides four (4) additiona speed selections and four additiona
decdleration adjustments. This option is recommended for elevators with speeds above 600 FPM.
D1046 FEATURES

v Fully isolated control section

v Four (4) additional speed sdlections SP6 through SP9

v Four additional deceleration adjustments DCC5 through DCC8

v Speed select/DECEL select lock-out. Only the highest selected speed input and DECEL input is
used, even when two or more are selected.

v Seamless integration with the Mode D1029



BLOCK DIAGRAM MODEL D1029 BI-DIRECTIONAL GENERATOR FIELD CONTROL
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3.2

SECTION 3

THE FRONT PANEL

DIAGNOSTIC INDICATORS

The Modd D1029 featuresavariety of color-coded indication lightsto alow aquick assessment of control
performance and satus. Green lightsindicate norma functiondity and show what speed reference inputs,
rate adjustments and input commands are cdled in at any time. Y élow lightsindicate an area of concern
such as an out of regulation condition, releve limit or control dissble. Red lights indicate a fault or trip

condition and shut down the control.

STATUSINDICATORS

CONTROL POWER (GREEN):

FIELD POWER (GREEN):

RUN INPUT (GREEN):

Indicates the control power is on and that there is
sufficient power to operate the control.

Indicatesthat the CR1 Field Power relay ispulled in and
the secondary voltage ACF is being applied at TB5 to
the field power bridge.

Indicates that the control has arun contact input. Feld
power output is now enabled.

U/D INPUT(GREEN): Indicates that UP or DN is pulled in and the control logic is
correct for that direction.
OUT OF REG(YELLOW):. Indicates that the tachometer voltage is not equd to the

RELEVEL LIMITATION
(YELLOW):

AUTO RESET(YELLOW):

reference voltage. Required speed cannot be maintained
when the contral is producing full output.

Indicatesthat the releveling over speed circuit isenabled
and the relevel over speed trip limit is set to 10% of

contract speed.

Indicates the auto reset circuit is energized by the AR
contact. The auto reset cycleisinitiated when theRUN
contact is removed and the AR contact is energized.
The auto reset will take gpproximately two seconds.




3.3

FAULT CONDITIONS

The control monitors certain conditions that may cause faulty operation of the machine. An ingantaneous
shut down will occur when a fault condition is detected. To aid in set up and troubleshooting, the fault
circuitswill latch. 'Y ou may reset the control after atrip condition has occurred by pulling in the Auto Reset
(after removing RUN) or by disconnecting the control power. The direction, tach loss, overspeed and
leveling limit trips can be disabled by placing ajumper across the trip disable test points during set up.

WARNING: THE FAULT CIRCUITSARE DESIGNED TO PROTECT THE CIRCUITRY
AND PROVIDE INDICATION OF RELIABLE OPERATION OF THE
CONTROLLER. THE FAULT CIRCUITS SHOULD NOT BE USED AS A
SAFETY DEVICE FOR PROTECTING PERSONNEL. THEFAULT CIRCUITS
INTHE CONTROL ARENOT REDUNDANT; THEY MAY RELY UPON THE
OPERATION OF THE CONTROL TO INDICATE FAULTY OPERATING
CONDITIONS. THEREFORE, THE ELEVATOR COMPANY SHOULD
ALWAYS USE REDUNDANT SAFETY DETECTORS AND BACK-UP
DEVICESTO PROVIDE SAFETY FOR PERSONNEL.

IT 1S DANGEROUS TO RUN WITH THE DISABLE TESTPOINTS
JUMPERED. REMOVE THE DISABLE JUMPER BEFORE PUTTING THE
CAR IN SERVICE.

DIRECTION (RED): Indicates and disables the control when the tachometer's direction is
different from the direction caled for by the UP/DN relays. A direction
fault trip will occur if, for example, the UP rdlay is energized and the car
should move a more than 10% of contract speed inthe DN direction.

TACH LOSS (RED): The Tach Loss circuit is desgned to detect acomplete loss of tachometer
feedback voltage when the armature voltage is approximately equd to
contract loop voltage. Problems that will not be detected by this circuit
such as dippage of the Tach or other Tach mafunctions may cause a
reduction in tach feedback voltage causing an overspeed condition. This
circuit relies on proper setting of the armature feedback. The tach loss
circuit is desgned to shut down the control in case of zero tachometer
voltage as long as the armature voltage exceeds + 3 volts at the armature
FB testpoint.
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OVER SPEED (RED): The over speed trip is set at 110% of the speed reference or at 10% of the speed
reference when the LL contact is pulled in.  The over speed circuit will
latch if thetachometer feedback exceedsthe speed reference by 1.00 volt.

During re-leveling, when the "LL" contact is pulled in, the over speed
circuit will latch if the scaled tachometer feedback exceeds 1.00 volt.

OVER CURRENT (RED):  The control will trip instantaneoudy on over current if the output exceeds
the contral rating by more than 50%. The maximum output of the control
should never exceed the output rating of the control (7.5 Amps) during
norma operation.

POWER RELAY

FAILURE (RED): Indicates that the CR1 fidd power relay has faled. The CR1 relay
disconnects the AC power from the fied power bridge while in its
normally open sate. The control will not be enabled the next time the
RUN contact is puledinif the CR1 rdlay should weld closed. When this
fault exigs the FIELD POWER and POWER RELAY FAILURE lights
will indicate aweded relay.

CAUTION: The CR1 relay on the control board is a secondary field power disconnect relay. Any fault
condition will drop out the enable relay and the CR1 field power relay to disconnect AC field power. The
CR1 rdlay should not be used as a primary field power "make’ contact. The RUN contact should
alwaysbe ener gized beforethe customer AC power relay isenergized in order toprotect theCR1
relay.

NOTE: POWERRELAY FAILUREisNOT restable. The CR1 Fidd Power Relay must bereplaced if
this fault should occur.

CONTROL DISABLE

(YELLOW): The control disable light indicates that one of the fault circuits has tripped
and that the control isdisabled. A set of enable contactsare availablefor
usein customer enable circuitry. The enable contacts will open when the
control isdisabled and afault condition has occurred. These contects are
rated at 110 volts AC at 1 amp.
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11
ADJUSTMENTS
SPEEDS - SP1 THROUGH SP5
These potentiometers are used to set the speedsthat will be used by the eevator. All speed settingswill be

referred to asapercentage of contract speed. The Model D1029 uses a speed setting of ten (10.00) volts
at the REF IN testpoint to represent a contract speed call. The speed ranges are described as follows:

SPEED | RANGE OF POTENTIOMETER RANGE OF VOLTAGE
(% Contract Speed) AT REF IN TESTPOINT
SP1 0t015% Oto 1.5Volts
SP2 0t025% Oto25Volts
SP3 0to 50 % Oto5.0Volts
SP4 0to 99 % 0t0 9.9 Volts
SP5 0to 99 % 0t0 9.9 Volts
HI FIXED 100% 10.00 Volts
TABLE ONE

Speed points can be preset by closing the respective speed contact and measuring the voltage at the REF
IN testpoint.

The control will respond to the highest speed sdected when multiple Speed contactsare closed. Thisalows
for the overlapping of contactswhen selecting speeds. If multiple speedsareto be used during accelerdtion,
the higher speed should be sdected prior to reaching the previoudy sdected speed setpoint. This
procedure will minimize the possibility of atrangtiona bump occurring. The following curves represent a
properly sequenced speed selection and an improperly sequenced speed selection.

A+ SPAlIN 4 SP4 1IN

| mpr operly Sequenced
Sel ecti on

Properly Sequenced

Qal arti nn
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MULTIPLE SPEEDS DURING DECELERATION

To maintain a smooth deceleration curve, dow down speeds should be dropped out prior to actualy
reaching that speed on the deceleration ramp of the S-curve. A transtiona bump will occur if aslow down
speed is dropped after its speed has dready been reached. The following curves represent a properly
sequenced speed selection and an improperly sequenced speed sdlection.

SPZ2|0OUT[SHT IN +— L #—BPE OUT 5P1) IN
X N
b o
<SP oUT sP1/oUT
Properly Sequenced | nproperly Sequenced
Sel ecti nn Sel eeti nn
FIGURE TWO

RATES-ACC1,2AND DCC1-4

Two acceleration rates and four deceleration rates are avail able on the Model D1029 Bi-Directiond Feld
Regulator. ACC1 and DCC1 will befollowed if no rate contactsare closed. Theratesare adjustablefrom
goproximately eight (8) seconds with the potentiometer fully counterclockwise (CCW) to one (1) second
with the potentiometer fully clockwise (CW). Thetime intervals are defined from zero speed to contract
speed on acceleration and contract speed to zero speed on deceleration.
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S-SHAPED CURVE - ACC START, ACC END, DCC START, DCC END

Thetrandtiona knees of the S-curve are independently adjustable by their associated potentiometers. A
clockwiserotation (CW) will make the knee sharper and acounterclockwiserotation (CCW) will makethe
knee smoother.

T
/ N
,rf \\ / A\
\ / A,
\"h..
Sharp S-Curve All Pots Full Smooth S-Curve Al Pots
Cw Ful | CCw

FIGURE THREE

DEAD ZONE TIME DELAY

The DEAD ZONE TIME DELAY isinitiated by opening the UP or DN contact when the RUN contact at
TBlisenergized. Thetimedday isadjustable from 0.5 seconds with the DEAD ZONE TIME DELAY

potentiometer fully counterclockwise (CCW) to 0 seconds with the potentiometer fully clockwise (CW).
The REF OUT and TACH signaswill continueto follow the decdleration ramp during thetimedelay. The
REF OUT and TACH sgndswill rgpidly dischargeto zero volts at the end of the delay (see Figure Four).

HOLD GAIN

The HOLD GAIN isused in conjunction with the DEAD ZONE TIME DELAY. The HOLD GAIN is
initiated by opening the UP or DN contact when the RUN contact a TB1 isenergized. The gain of the
tachometer feedback is increased by a factor of two with the HOLD GAIN potentiometer fully
counterclockwise (CCW) to afactor of ten with the potentiometer fully clockwise (CW). Thiseffectively
drives the tachometer signa closer to zero speed to produce a hard stop (see Figure Four C).

WARNING: ANOSCILLATION AROUND ZERO SPEED INDICATESTHAT THEHOLD
GAINISSET TOOHIGH. THISPOTENTIOMETER SHOULD BE SET JUST
HIGH ENOUGH TO ELIMINATE DRIFT ASTHE BRAKE SETS.
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DEAD ZONE TIME DELAY AND HOLD GAIN

A.  Dead Zone Time Dday - long (CCW) TACH
Hold Gain - low (CCW) | TIME DELAY
NOTE: When UP/DN is dropped: N »
TACH is pushed dightly closer T Ex“
to zero by hold gain. REF #1~1 [HIlD |GAIN[ERFECT]
Both TACH & REF follow DECEL 1 ]
ramp during time ddlay. DROPURION | T4
Both TACH & REF drop to zero i
a the end of the delay. ZERO FPEED |t
TACH
B. Dead Zone Time Delay - short (CW) | TIME DELAY
Hold Gain - low (CCW) [ [ | -nHa—
NOTE: When"UP'/"DN" is dropped: :F‘ ﬁ::*ﬂ ] I
Both TACH & REF drop't REF T [l
zero dmog immediately Fal
Hold gain effect is DROP|UPION— ||
minimd.
ZEHO EPEED [+
TACH
| TIME DEI[AY
C. Dead Zone Time Delay - long (CCW) ~J N
Hold Gain - maximum (CW) e ], r
NOTE: When "UP'/"DN" is dropped: T el [
TACH is pushed too quickly REF . -
to zero by hold gain causing SROPURON I | et
oscillation around zero speed. Al ¥
HLO GAIN EFFECT Tt
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GAIN

The GAIN setting determines how quickly the control will correct for errors in the speed feedback loop
(TACH vs REF OUT). The GAIN adjustment should be used to fine tune the system for regulation and
dability. If thesystem tendsto betoo responsive the GAIN should be reduced by turning the potentiometer
counterclockwise (CCW). If the control isdow to respond then the GAIN should beincreased by turning
the potentiometer clockwise (CW).

CONTRACT SPEED

The CONTRACT SPEED potentiometer scalesthe amount of tachometer feedback which the control uses
to regulate the speed of the car. The CONTRACT SPEED potentiometer must be adjusted to obtain
contract speed. Thisadjustment ensures proper calibration of the tachometer sgnd to thereferencesigndl.

Note: The REF IN, REF OUT, and TACH testpoints must measure approximately10V at contract
speed for proper operation of the control.

ARMATURE FEEDBACK

The armature feedback sgnd is used for sability. The ARM FEEDBACK potentiometer should be
adjusted for 7.5 volts (measured a the ARM FB testpoint) when the car isrunning at contract speed. The
system may be duggish if there is too much armature feedback and over respondve if there istoo little
armature feedback. The armature feedback should never be set above 10 volts or below 4 volts when
running a contract speed.

CAUTION: A setting below + 4V at contract speed can cause thetach losscir cuit to become
inoper ative. Do not set the ARM FB testpoint below £ 4V at contract speed.

STABILITY GAIN

The gability gain setting determines how quickly the control will correct for changes in the armature
feedback sgnd versus changes in the reference sgnd (changein ARM FB vschangein REF OUT). This
adjusment should be used to finetunethe stability of the system after the armature feedback signa hasbeen
properly adjusted. The system may be duggish if the STB GAIN is set too high and ungableif the STB
GAIN is st too low.
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CURRENT

This potentiometer sets the range of current that the control can regulate and should be adjusted just high
enough to assure that contract speed is obtained under dl load conditions. Full speed may not be obtained
dueto current limiting if the CURRENT potentiometer is set too low. Ingability in the system could dso
occur if the CURRENT potentiometer is set too low.

The adjustment of the CURRENT potentiometer is outlined in sectionfive. However, some suggestions
may be helpful.

1 The control cannot provide more current than the res stlance of theload and busvoltage will permit.
As shown by the following formula

| (max) = [E (field power) x 1.4] / R (field)

Example: My AC Secondary Voltage (E field power) while using the X1 to X2tgpis110 VAC
The resistance of my fidd (R fidd) is 40 Ohms.
The maximum current (I max) the control can provide with this configuration is
(110 VAC x 1.4) / 40 Ohms which equals 3.85 Amps

2. Thecontrol iscurrent limited a 7.5 amps. Thiscurrent limit point is determined by the setting of the
CURRENT potentiometer (full clockwise equas current limiting at 7.5 amps).

3. Field connections areimportant to the response of the system. Thelower theinductance of thefidd
usudly means the fagter the response of the system. Pardld field connections are therefore
desrable. However, pardlding the fidld windings decreases the resistance of the generator field
and increases the fidd current for a given maximum field voltage. This may cause the current
requirements of the generator field to exceed the maximum current rating of the control. MG sets
with four fields should be connected in a series paralel configuration for best results.

4, Feld voltage directly affects the fidld current. The maximum field voltage will be 1.4 times the
secondary voltage of the field power isolation transformer connected to TB5. Thisvoltage should
be enough to supply adequatefidd current. If aninsufficient amount of fidd current issupplied, you
will not be able to obtain contract speed at full load.
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The current required for contract speed can be determined during set up and initid test runs under
full load. Cdculate the secondary voltage for the AC Fidd Power Supply by using the following
formula

E (field power) =[I (max) x R (field)] / 1.414

Example: The maximum current | require with afully loaded car going down isfive amps (5A).
The resstance of my generator field is 34 Ohms.
| calculate my required secondary voltage to be:
5 Amps x 34 Ohms which equals 170 volts DC.
| cdculate my AC voltageas 170 VDC / 1.4 which equas 120.2 VAC

The secondary voltage should be adjusted to salect the nearest vaue transformer tap. Thiskeeps
the maximum DC field voltage within the cal cul ated range and makesthe sysem safer by limiting the
maximum field current. In caseswherethetrangformer tap falsbetween the cdculated AC voltege,
the next higher tap must be used to achieve the contract speed under al conditions. When thisis
the case, a resstance should be added in series with the shunt field to limit the fidld current, as
shown in Figure Six as R3. In the example above, the required secondary voltageis 120.2 volts
AC. Theisolation transformer has taps for 110 volts AC and 130 volts AC. Inthiscase | will

want to usethe 130 volt AC tap. Thistap can be used safely by adding aresstance (R3) in series
with the field. This resstance should be sized to limit the maximum fied current to the value
necessary to reach contract speed. Thetotd resistance may be caculated by the following formula:

R(total) = [E(secondary tap voltage) x 1.4] - E (field power) /I (max)

Example: Since | have chosen to use the 130 volt AC transformer tap, | will first calculate the
DC equivadent voltage by multiplying by 1.4 asfollows. 130 voltsAC x 1.414 equds
183.82 voltsDC. Next, | subtract the DC field power voltage from the available DC
voltage (from thetransformer tap chosen). Thisvoltage must now be dropped across
theresistor | will add 183.82 volts DC minus 170 volts DC equals 13.82 voltsDC. |
then divide this voltage by my maximum field current of 5 Amps. 13.82 volts DC/5
Amps equas 2.76 Ohms
Thisisthevdue of the resgtor that | should put in series with the generator field.

Thefidd voltage and any added resistance will definitely affect the system performance. Whileitis
good practice to limit the AC voltage to be just high enough to reach contract speed at full loads,
the performance may be limited under certain conditions. A low line voltage may prevent the
machine from reaching contract speed. Low linevoltage may aso prevent fast acceleration ramps
and round off thetop of the curve. Thislow linevaltagewill limit the maximum current to thefield,
whichwill limit the maximum loop voltage and ultimately limit the sysem torque a higher speed. On
the other hand, if the voltageistoo high, the control must limit the current and this can cause system
ingability. The AC voltage tap selected on the transformer should never exceed the
calculated value by more than 30%.
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TEST POINTS

Tedt points are available as aids for set up and adjustment of the control.

COMMON

All of the measurements made during the set up and adjustment of the control should be referenced to this
testpoint unless otherwise noted. The negative lead of the multimeter should be connected to thistestpoint
for dl measurements.

TACH

Thistestpoint monitorsthetachometer feedback. Thetachometer feedback should be set to positive 10.00
volts while running a contract speed in the UP direction. This testpoint is dso used to monitor the
tachometer pattern on an oscilloscope.

ARM FB

Thistestpoint is used to set the scde of the armature feedback used in the stability circuits. The armature
feedback should be set to postive 7.5 volts while running at contact speed in the UP direction. The
armature feedback may be fine tuned for maximum stability of the system after the elevator sysem isfully
functiond. Itisimportant that the armaturefeedback signd ispostivein the UP direction and negetiveinthe
DN direction.

CAUTION: The armature feedback voltage should never be set for less than 4 volts at
contract speed. Thetach losscircuit may becomeinoper ativeif thearmature
feedback is set too low.

REF IN

The REF IN testpoint can be used to preset speed points SP1 through SPS. Any speed point can be
adjusted smply by closing itsrespective contact and reading the voltage at the REF IN testpoint. The RUN
and UP/DN contacts do not have to be energized for this adjustment. The D1029 uses 10.00 volts at the
REF IN testpoint to represent contract speed. To set aspeed point to 50% of contract speed, you would
st the voltage at the REF IN testpoint to 5 volts.
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FIELD CURRENT

The FIELD CURRENT testpoint monitorsfield current and is calibrated so one (1) voltisequa to one (1)
amp of field current. Like dl of the other testpoints the voltage will be postive in the UP direction and
negetive in the DN direction.

REF OUT

This testpoint monitors the reference out of the S- Shaped Curve circuit, which isthe ultimate referencethe
system will follow. Thistestpoint is used to monitor the reference pattern on an oscilloscope.

DISABLE

The DISABLE testpointsare availablefor use by the set up personto aid in theinitia set up and inspection
of the control. The DISABLE testpoints (TP7 & TP8) are located in the top right hand corner of the
control board (top board) to the right of the fault condition LED indicators. A clip lead placed acrossthe
DISABLE testpoints will prevent a control shut down caused by the DIRECTION, TACH LOSS and
OVER SPEED faults. Thefault condition indicatorswill sill befunctiond to aid in detecting and adjusting
for faults during set up.

When setting up the control, two misadjustments that commonly cause the unit to trip are:
v Pulling in the leveling contact too early
v Rapid reversing of the UP and DN inputs before the car has stopped.

The control will tripon OVER SPEED if the LL contact ispulled in prior to reaching aleveling speed. Itis
important to note that the over speed trip point is preset to 10% of contract speed whenthe LL contact is
pulledin.

The control will tripon aDIRECTION fault if thereisarapid reversa of the UP and DN inputs before the
car has stopped. Releveling before stopping will cause adirection fault trip.

WARNING: ITISDANGEROUSTO OPERATE THE CARWITH THEDISABLE TEST
POINTS JUMPERED AND SAFETY SHUT DOWNS DISABLED. THE
DISABLED JUMPER MUST BE REMOVED BEFORE PUTTING THE
CAR INTO SERVICE.

THE JUMPER ACROSS THE DISABLE TEST POINTS SHOULD BE
USED IN THE SET UPMODE BY AN AUTHORIZED SERVICE PERSON
AND MUST BE REMOVED BEFORE THE CARISPUT INTO SERVICE.
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AUTO/SET UP SWITCH

The AUTO/SET UP switch is used as a set up and troubleshooting aid. During norma operation of the
control, the switch should be left inthe AUTO position.  Setting the switch to the SET UP position dlows
the elevator to run without using the tachometer feedback signa to regulate speed. When the control isin
the SET UP mode the speed regulation will be poor, dl of the fault trips will be operationa except for
TACH LOSS. Thiswill alow you to troubleshoot tachometer sgna problems, which may be the cause of
poor regulation, or fault trip problems.

WARNING : THE ELEVATOR SYSTEM SHOULD NEVER BE PUT IN SERVICEWITH
THE D1029 IN SET UP MODE. THE TACH LOSS CIRCUIT IS
INOPERATIVE IN THE SET UP MODE. THE SET UP/AUTO SWITCH
MUST BE SET TO AUTO BEFORE THE CAR ISPUT IN SERVICE.
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SECTION FOUR
INSTALLATION INSTRUCTIONS

CONTROL INPUTS

The contral circuitry is fully isolated from the input contact circuitry making the D1029 highly immune to
externa noise. The contact circuitry operates from 24 volts DC supplied from the V+ terminal on TB1.
The contacts are low voltage and conduct approximately 0.01 amps. Fully enclosed relays with good
wiping action are suggested for sdection contacts, to protect against malfunctions due to dirt or dust.

WARNING:

WARNING:

WARNING:

THE BI-DIRECTIONAL FIELD REGULATOR SHOULD BE INSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED ELECTRICAL
MAINTENANCE PERSONNEL FAMILIARWITH THE CONSTRUCTION
AND OPERATION OF ALL EQUIPMENT INTHE ELEVATOR SYSTEM;
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE MAY OCCURIIF
INDIVIDUALS ARE NOT FAMILIAR WITH THE HAZARDS
RESULTING FROM IMPROPER OPERATION.

CONTROLLEREQUIPMENT ISAT LINEVOLTAGE WHEN AC POWER
ISCONNECTED AND INTERNAL CAPACITORSREMAIN CHARGED
AFTER POWER ISREMOVED FROM THE BI-DIRECTIONAL FIELD
REGULATOR. IT ISIMPORTANT THAT AC POWER ISREMOVED
FROM THEUNIT FORA MINIMUM OF FIVEMINUTESBEFOREIT IS
SAFE TO TOUCH THE INTERNAL PARTS OF THE CONTROL.
PERSONAL INJURY MAY RESULT UNLESSPOWER ISREMOVED.

THE USER IS RESPONSIBLE FOR CONFORMING WITH THE
NATIONAL ELECTRICAL CODE WITH RESPECT TO MOTOR,
CONTROLLER AND OPERATOR DEVICE INSTALLATION, WIRING
AND START-UP. THE USER IS ALSO RESPONSIBLE FOR
UNDERSTANDING AND APPLYINGALL OTHERAPPLICABLE LOCAL
CODES WHICH GOVERN SUCH PRACTICES AS WIRING
PROTECTION, GROUNDING, DISCONNECTSAND OVER CURRENT
PROTECTION.
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RUN CONTACT

The RUN contact at TB1 must be closed in order to enable the control. The control’s output will be
immediately disabled if the RUN contact isopened. The RUN contact must be closed before the customer
AC power rday ispulledin. The RUN contact should be opened whenever thecar isstopped or the
door s are opened.

UP/DN

Either the UP contact or the DN contact must be energized to call for adirection. Thecontrol will not be
enabled if both UP and DN are energized.

SPEED CONTACTS SP1-SP5 AND HI

These contacts are internaly controlled by logic to respond to the highest speed contact closed. The
control will only respond to the highest speed and transfer to the next highest upon dropping out of the
higher numbered contact. For example, if SP1, SP2, SP4 and HI are pulled in, the control will respond to
HI and operate at contract speed. When HI drops out with SP1, SP2 and SP4 ill in, the control will
respond to SP4 and will operate at the speed set at SPA.

ACC/DCC

These contacts salect the accel eration and deceleration rates. The control will respondto ACC1 or DCC1
if no acceleration or decel eration contactsare closed. These contactsareaso interndly controlled by logic
to respond to the highest ACC and DCC contact closed. For example if DCC2, DCC3 and DCC4 are
pulled in, the control will respond to the rate set by DCC4. When DCC4 drops out, with DCC2 and
DCC3dill in, the control will respond to DCC3.

L.L.
The Leveling Limit contact will scaethe over speed trip point to 10% of theinitid trip point setting. Thisis

provided so that an over speed condition can be detected during leveling when speedsare typicaly 10% of
contract speed.

AUTO RESET
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When this contact is closed, the control will enter into an auto reset mode. All fault conditions except
POWER RELAY FAILURE will reset by dropping the RUN contact for gpproximately three seconds.
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TACHOMETER

The control will accept aclean tachometer signa from 15 to 150 volts DC at full speed. The tachometer-
input Sgna must be free of noise to get acceptable regulation. For best results, the tachometer should be
coupled directly with the hoist motor shaft and properly digned for minima noise. It isaso important to
shield the tachometer wire at the D1029 control end only.

Note: Itisnot advisabletouseany material that isflexible, such asrubber or soft plasticswhen
coupling the tachometer to the motor shaft. These materialstend to create a noise or
oscillation problem in the car by introducing ripple on the tachometer signal.
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REGULATOR PHYSI CAL DIMENSIONS

Length: 19.00 inches Width: 12.20 inches Height: 4.50 inches

FIGURE FIVE
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POWER CONNECTIONS

The following section describes the connectionsto be madein order to properly connect the control to the
elevator system power connections.

OVER VOLTAGE BUSSRESISTOR

A 50 Ohm 250 Wait resistor (typicaly supplied by 1PC) must be connected to the terminds marked RES
on TB201. Thisresstor protects the D1029 field power buss from over voltage conditions, which are
caused by sudden power loss or adrastic change in direction.

WARNING: THE OVER VOLTAGE RESISTOR MUST BE INSTALLED AT ALL
TIMES DURING OPERATION OF THE CONTROL OTHERWISE,
SEVERE DAMAGE TO THE CONTROL WILL OCCUR.

F+ F-
Connect the positive Sde of the generator field to the F+ terminal on TB201. Connect the negative side of
the generator field to the F- termina on TB201. If these connections are reversed the direction of the car
will usudly reverse. Damage to the control could possibly occur from an improper connection.

A+ A-

Connect the positive motor armature feedback lead to the A+ termind of TB4. Connect the negativemotor
armature feedback lead to the A- termina of TB4. The connections should be polarized so a postive
voltage appears on the ARM FB testpoint when running in the UP direction. Improper connection will
cause otillation and fault trips to occur.

AC CONTROL POWER

Apply 208 or 220 volts AC to the terminds marked AC on TB3. Thisisthe AC power input for the
control circuitry on the D1029. Thisinput is not phase senstive.

Note: The minilink jumper on the power board (bottom board) must be set to the appropriate control
power voltage being supplied.
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FIELD AC POWER

The connections to the ACF terminas on TB5 are from the customer’s AC fidd power relays. These
relays are attached to the secondary taps on the field power isolation tranformer (typically supplied by
IPC). Theseconnections supply the AC power for the output section of the D1029. The maximum output
voltage and current are determined by the secondary tap connectionsto the ACF terminals.
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SECTION FIVE
SET-UP PROCEDURE

THE BI-DIRECTIONAL FIELD REGULATOR SHOULD BE INSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED ELECTRICAL
MAINTENANCE PERSONNEL FAMILIARWITH THE CONSTRUCTION
AND OPERATION OF ALL EQUIPMENT IN THE ELEVATOR SYSTEM;
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE MAY OCCURIF
INDIVIDUALS ARE NOT FAMILIAR WITH THE HAZARDS
RESULTING FROM IMPROPER OPERATION.

THE BI-DIRECTIONAL FIELD REGULATOR IS AT LINE VOLTAGE
WHEN AC POWER IS CONNECTED AND INTERNAL CAPACITORS
REMAIN CHARGED AFTER POWER ISREMOVED FROM THE UNIT.
ITISIMPORTANT THAT AC POWER ISREMOVED FROM THE UNIT
FOR A MINIMUM OF FIVE MINUTES BEFORE TOUCHING THE
INTERNAL PARTSOF THE REGULATOR. PERSONAL INJURY MAY
RESULT UNLESSPOWER ISREMOVED AND TIMEISALLOWED FOR
DISCHARGE.

THE USER IS RESPONSIBLE FOR CONFORMING WITH THE
NATIONAL ELECTRICAL CODE WITH RESPECT TO MOTOR,
CONTROLLER AND OPERATOR DEVICE INSTALLATION, WIRING
AND START-UP. THE USER IS ALSO RESPONSBLE FOR
UNDERSTANDING AND APPLYINGALL OTHERAPPLICABLE LOCAL
CODES WHICH GOVERN SUCH PRACTICES AS WIRING
PROTECTION, GROUNDING DISCONNECTS AND OVERCURRENT
PROTECTION.

THE MACHINE SHOULD NEVER BE USED "IN SERVICE" WHILEIN
THE SET UP MODE. THE SPEED WILL NOT BE ACCURATELY
REGULATED AND THE TACH LOSSCIRCUIT ISDISABLED. WHILE
RUNNING THE CARIN THE SET UPMODE, KEEP A SAFE DISTANCE
FROM THE TERMINAL LANDINGS, VISUALLY OBSERVING THE CAR
AT ALL TIMES.
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NOTE:AIll adjusment potentiometers have arange of four (4) turnswith aclutch (audible "click”) at the
end of the range to ensure accurate adjustment of the bi-directiond field regulator.

STATIC TESTS: (MG SET NOT RUNNING)

In this section, an estimate of the armature voltage and the output voltage of the regul ator will be calculated
for several speeds. Thiswill help to ensure a proper set up and cdibration of the regulator.

5.1.1. Measure the generator field resstance attached to F+ and F-. Check thefiddsfor groundswitha
megger or other instrument for this purpose. No grounds should occur in the fidd circuit.

Write measured resistance of the generator field here (ohms).

5.1.2. Usethetablebe ow to sdlect the appropriate transformer secondary tap. Select thelowest AC tap
available for the resstance you measured.

GENERATOR FIELD TRANSFORMER MAXIMUM DC FIELD
RESISTANCE SECONDARY TAP VOLTAGE AVAILABLE
20 To 150 Ohms X1ToX2 110 VdtsAC 156 Volts DC
25To 162 Ohms X1ToX3 130 VoltsAC 184 VoltsDC
28 To 210 Ohms X1ToX4 150 VoltsAC 212 VoltsDC
30 To 250 Ohms X1To X5 165VoaltsAC 233 VoltsDC
TABLE TWO

5.1.3. Change your sdlection only if you know that the DC fidld voltage available is not enough to reach
contract speed.

A. Writetransformer tap you selected here:

B. Writethe maximum DC field voltage available here: VDC
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5.1.4. Table Threewill be used to help determine the proper reference voltage setting youwill need for a

given elevator speed.
CONTRACT SPEED IN FEET PER MINUTE
% Of Speed | Arm FB
Contract | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | Setting | Setting
Speed (Volts) | (Volts)
500% | 13| 15| 18| 20| 23| 25| 28| 30| 35| 40 0.50 | 0.38
10.00% | 25| 30| 35| 40| 45| 50| 55| 60| 70| 80 1.00 | 0.75
15.00% | 38| 45| 53| 60| 68| 75| 83| 90| 105| 120 1.50 | 1.13
20.00% 50 60 70 80 90| 100| 110| 120| 140 | 160 2.00 | 1.50
25.00% 63 75 88| 100 | 113| 125| 138| 150 | 175| 200 250 1.88
30.00% 75 90| 105| 120| 135| 150 (| 165( 180 | 210 | 240 3.00 | 225
35.00% 88| 105| 122 | 140| 158 | 175| 193 | 210 | 245 | 280 3.50 | 2.63
40.00% | 100| 120| 140 | 160| 180| 200| 220 | 240| 280 | 320 4.00 | 3.00
45.00% | 113 | 135| 158 | 180 | 203 | 225| 248 | 270 | 315| 360 450 | 3.38
50.00% | 125| 150 | 175| 200 | 225| 250 | 275| 300 | 350 | 400 5.00| 3.75
55.00% | 138 | 165| 193 | 220 | 248 | 275| 303 | 330| 385 440 550 | 4.13
60.00% | 150 | 180 | 210| 240| 270| 300| 330 | 360 | 420 | 480 6.00 | 4.50
65.00% | 163 | 195| 228 | 260 | 293 | 325| 358 | 390 | 455 | 520 6.50 | 4.88
70.00% | 17/5| 210| 245| 280 | 315| 350 (| 385| 420 | 490 | 560 7.00 | 5.25
75.00% | 188 | 225| 263 | 300| 338 | 375| 413 | 450 | 525 | 600 7.50 | 5.63
80.00% | 200 | 240 | 280| 320 | 360 | 400 | 440| 480 | 560 | 640 8.00 | 6.00
85.00% | 213 | 255| 298| 340 | 383 | 425| 468 | 510| 595 | 680 8.50 | 6.38
90.00% | 225| 270| 315| 360 | 405| 450 | 495| 540 | 630 | 720 9.00 | 6.75
95.00% | 238 | 285| 333 | 380 428 | 475| 523 | 570| 665 | 760 950 | 7.13
100.00% | 250 | 300| 350 | 400 | 450 | 500 (| 550 600 | 700 | 800 10.00 | 7.50
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TABLE THREE
Table Three will now be used to help determine the various voltage settings you will need to setup
the control for your elevator.

A. Write the contract speed here: FPM.

B. Write theinspection speed here: FPM.

Find your contract speed in thefirst row of Table Three. Now read down the column that you just
located until you find your ingpection speed. Now read across the row to the right to the first
shaded column. Thisisthe speed reference voltage. The SP3 pot istypicdly used for ingpection
peed. Thisisthe voltage setting that you will adjust the SP3 pot for.

C. Write the speed reference voltage here: VDC.

Now read the rightmost shaded column. Thisis the Armature Feedback voltage setting.

D. Writethe armatur e feedback voltage here: VDC.

Now read acrossthe row, which containstheingpection speed to the leftmost shaded column. This
is the percentage of the contract speed or inspection speed percentage.

E. Write the inspection speed per centage here: %.

Now locate any other speeds you may require for your application by reading up and down the
same contract speed column and then reading across to the shaded columns to determine the
corresponding speed reference voltage.

A. Writethe elevator speed for SP1 here: FPM

B. Write the speed reference voltage for SP1 here: VDC.
C. Writethe elevator speed for SP2 here: FPM
D. Write the speed reference voltage for SP2 here: VDC.
E. Writethe elevator speed for SP4 here: FPM

F. Writethe speed reference voltage for SP4 here: VDC.

G. Writethe elevator speed for SP5 here: FPM




Write the speed reference voltage for SP5 here:

VDC.
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5.1.6. Find the resstance vaue of the field (measured in step 1) in the first column of Table Four. Read
acrossto the column with the transformer tap you selected in step 5.1.3 to determine the estimated
field current required for contract speed.

Write estimated field current for contract speed here AMPS,
ESTIMATED FIELD CURRENT (AMPS)
FIELD
RESISTANCE | X1TOX2 | X1ITOX3 | X1TO X4 | X1TO X5
INOHMS 110 VAC 130 VAC 150 VAC 165 VAC

20 7.78 x x x

23 6.76 7.99 x x

25 6.22 7.35 x x

28 5.56 6.57 7.58 x

30 5.18 6.13 7.07 7.78

40 3.89 4.60 5.30 5.83

50 311 3.68 4.24 4.67

80 194 2.30 2.65 2.92
100 1.56 1.84 212 2.33
125 124 147 1.70 1.87
150 1.04 1.23 141 1.56
175 0.89 1.05 121 133
200 0.78 0.92 1.06 117
225 0.69 0.82 0.94 1.04

TABLE FOUR



5.2

34

YOU ARE NOW READY TO BEGIN SET UP

SET UP: (MG SET NOT RUNNING)

Thefollowing section will adjust the D1029 to the settings determined in the previous section.

521.

5.2.2.

5.2.3.

524.

5.2.5.

5.2.6.

5.2.7.

5.2.8.

5.2.9.

5.2.10.

5.2.11.

5.2.12.

Connect the regulator to system. Typical connections are shown in Figures Six and Seven. See
warnings on page 1.

Switch the regulator to the SET UP mode; with the M G set stopped (See Figure Eight).

Turndl potentiometers on thefront pand fully counter clockwisefor minimumsattings. Turndl S-
Curve sttings fully clockwise to sharp.

Set the minilink jumper on the control board (top board) to the appropriate voltage setting (208 or
220 Volts). Apply control and field power to the regulator.

Attach the positivelead of adigital voltmeter tothe REF IN testpoint. Attach the negativelead of
the voltmeter to the COM M ON testpoint.

Close the SP1 contact (jumper termina +V totermind SP1). Adjust the SP1 potentiometer until
you measure the voltage value you sdected in step 5.1.5B.

Open the SP1 contact and close the SP2 contact (jJumper termind +V totermina SP2). Adjust
the SP2 potentiometer until you measure the voltage value you sdected in step 5.1.5D.

Open the SP2 contact and close the SP4 contact (jJumper termind +V totermind SP4). Adjust
the SP4 potentiometer until you measure the voltage value you sdlected in step 5.1.5F.

Open the SP4 contact and close the SP5 contact (jJumper termind +V totermind SP5). Adjust
the SP5 potentiometer until you measure the voltage value you sdlected in step 5.1.5H.

Open the SP5 contact and close the SP3 contact (jJumper termind +V totermind SP3). Adjust
the ingpection speed pot (SP3) until you measure the voltage value you sdlected in step 5.1.4C.

Turnthe CURRENT potentiometer two turns clockwise to mid-range. Turnthe CONTRACT
SPEED potentiometer two turns clockwise to mid range.

Turn the tachometer by hand in the direction that the tachometer will rotate while the car is
traveling in the UP direction. Note the polarity of the tachometer sgndl.
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5.2.13. Connect the pogtive lead of the tachometer to the +UP termind of the D1029 (TB2). Connect

the negative lead of the tachometer to the - (minus) termina on the D1029 (TB2). Connect the
shield of the tachometer cable to the GND/SHD termind on the D1029 (TB2).

Note: The shield of the tachometer cable should be connected to the D1029 only. Do not
connect the shield at the tachometer side.

SET-UP (MG SET RUNNING)

The following steps are to be performed with the devator car in the middle of the shaft way. The D1029
should bein SET UP mode (AUTO/SET UP switchto theSET UP position). The Motor Generator set
should be running and the car should be prepared to cal for arun at inspection speed.

The proper sequencing of contact closureis essentia for proper operation of the D1029. The following
sequence is recommended:

1
2.

3.

4,
S.

AC control power is applied to the D1029.

TheRUN contact isclosed a TB1 of the D1029. Customer RUN contacts may also close at this
time.

Customer’s AC fidd power contacts are closed, applying secondary voltage from the isolation
transformer to the D1029 AC Field Power terminds.

Cdll for adirection by closing ether the UP or DN contact at TB1 of the D1029.

Call for aspeed by closing a speed contact (SP1 through HI) a TB1 of the D1029.

WARNING: THE FOLLOWING STEPSSHOULD BE ACCOMPLISHED IN THE SET UP

531

532

533

534

MODE WITH THE SW1 SWITCH IN THE SET UP POSITION. DO NOT
ATTEMPT THIS PROCEDURE IN THE NORMAL RUNNING OR AUTO
MODE.

Cdl for arun at inspection speed in the UP direction.
Determine the actua speed of the car with a hand-held tachometer.

Cdl for arun at ingpection speed inthe DN direction. Adjust theinspection speed by turning the
CURRENT potentiometer clockwise until the speed is approximately equd to the speed in the
UP direction.

Cdl for arun at ingpection speed. Monitor the tachometer feedback voltage by placing the
positivelead of amultimeter onthe TACH testpoint and the negative leed of the multimeter on the
COMMON testpoint. AdjusttheCONTRACT SPEED potentiometer until thevoltageisequd

to the voltage a the REF IN testpoint.
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Move the pogtive leed of the multimeter to the ARM FB testpoint. Cdl for arun in the UP
directionat ingpection speed. The voltage at the ARM FB testpointmust be positive. If the
voltage is negative, you must reverse the leadsto A+ and A- on TB4.

Adjust the ARM FEEDBACK potentiometer until the voltage is equd to the voltage vaue
selected in step 5.1.4 D. This voltage should be equd to the voltage a the REF IN testpoint
multiplied by 0.75.

NORMAL RUNNING MODE

In this section, the D1029 will be put into the AUTO mode. The tachometer feedback and armature
feedback voltages will be fine-tuned to achieve complete closed loop operation. The following steps
require the use of adud trace storage oscillascope for maximum precison.

54.1

5.4.2

54.3

5.4.4

Open the customer RUN contacts. Open the customer AC Field Power contacts. Open the
RUN contact a TB1 on the D1029. Turn off the control AC power and switch SW1 to the
AUTO postion.

Adjust ACC1, DCC1, ACC START, ACC END, DCC START, andDCC END twoturns
clockwise to the center position.

Turn the GAIN potentiometer two turns clockwise to the center position.

Set up the oscilloscope as follows:

- Connect scope gnd (floating) to the COMMON test point.

- Connect the Channd 1 probe to the REF OUT test point.

- Connect Channel 2 probe to the TACH test point.

- Set the VoltgDivision to 2V/divison for both Channd 1 and Channd 2.
- Set the Time base to 0.1 sec/div.

- Set the display mode to Dud Trace (Chl & Ch2).

- Set the Storage mode to roll.

- Set both traces a one division above bottom graticule.

CURRENT AND CONTRACT SPEED CALIBRATION

5.4.5

5.4.6

Cdl for arun at low speed (i.e. SP1) in the UP direction. Observe the REF OUT and TACH
signds on the oscilloscope. Both should be postive for the UP direction.

Cdll for arun a low speed inthe DN direction. Observethe REF OUT and TACH sgnason
the oscilloscope. Both signas should be negative and of the same magnitude asin step 5.4.5.
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Cdl for arun a high speed.

A.

B.

Monitor the TACH testpoint with a voltmeter.

Sowly adjust the CURRENT potentiometer clockwise (increasing thefidd current), until
the voltage at the TACH testpoint stops increasing.

At this point the contral is properly regulating speed and current. Turn the CURRENT
potentiometer ¥z turn more clockwise for headroom.

The 9gnd a the TACH testpoint should now be equd in amplitude to the Sgnd a the
REF OUT testpoint at al speeds.

Using ahand- held tachometer, measurethe actual HI speed onthesheave. Thevoltagea
the TACH testpoint should be equa to 10 volts and the car should be running at contract
Speed.

Readjust the CONTRACT SPEED potentiometer to obtain the exact contract speed
equd to 10V at the TACH testpoint, if necessary.

Check the ARM FB testpoint and verify that the voltage reading is 7.5V at contract
Speed.

Make a few long runs and a few short runs in both the UP and DN directions. Observe the
oscilloscope and adjust the accel eration rates, deceleration rates, and trangtiona kneesof the S-
curve as required.
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54.9 The following oscilloscope plots show the TACH (channd 2) and REF OUT (channd 1)
testpoint Sgnas. Anided trace occurswhen thetachometer and the reference signastrack ontop
of each other over the entire run.
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FINE TUNING ADJUSTMENTS

Finetuning the performance of the D1029 requiresagood dedl of trid and error. Thefollowing suggestions
ae to be used only as a guide. There are often many combinations of ACCELERATION/
DECELERATION, GAIN, ARMATURE FEEDBACK, and STABILITY GAIN settingsthat will
produce a properly regulated TACH vs REF OUT pattern.

SLUGGISH RESPONSE

The TACH dgnd islagging far behind the REF OUT sgnd. Thisiscausngan OUT OF REG (out of
regulation) condition. The eevator is dow reaching top speed and may take too long to reach the floor
during deceleration.

TUNING PROCEDURE FOR SLUGGI SH/SLOW RESPONSE:

1.

CAUTION:

Check and adjust the acceleration and deceleration rates because they may be too long.
Increase the GAIN potentiometer clockwise as required, observing the pattern.

If the GAIN potentiometer is full clockwise and the response is gtill duggish, reset the
GAIN potentiometer to the center position.

Monitor the ARM FB testpoint with a voltmeter.

Decrease the ARM FEEDBACK potentiometer by turning the pot counterclockwise
dightly (*2volt onthe ARM FB testpoint), observing the pattern.

Increase the STB GAIN potentiometer clockwise if the pattern becomes unstable.
Repeat steps 4 through 6 as required.

AN ARMATURE FEEDBACK SETTING BELOW = 4.0V AT CONTRACT
SPEED CAN CAUSE THE TACH LOSSCIRCUIT TO BE INOPERATIVE DO

NOT SET THE ARMATURE FEEDBACK TESTPOINT BELOW * 4.0V AT
CONTRACT SPEED.



40

OVERSHOOT/INSTABILITY

Inthis casethe TACH dgnd is often leading the REF OUT signd or ostillating around it. The control is
correcting too quickly for changes causing the devator to be unstable.

TUNING PROCEDURE FOR OSCILLATING/OVER RESPONSE

CAUTION:

Check and adjust the acceleration rates because they may be too short.
Decrease the GAIN potentiometer counterclockwise as required, observing the pattern.

If the GAIN potentiometer isfully counterclockwise and the responseis dtill too fast reset
the GAIN potentiometer to the center pogition.

Increase the STB GAIN potentiometer clockwise, observing the pattern.

If the STB GAIN potentiometer isfully clockwise and the responseis fill unstable reset
the STB GAIN potentiometer fully counterclockwise,

Monitor the ARM FB testpoint with a voltmeter.

Increase the ARM FEEDBACK potentiometer clockwisedightly, (*2volt ontheARM
FB testpoint), observing the pattern.

Increase the STB GAIN potentiometer clockwise if the pattern becomes unstable.

Repeat steps 4 through 8 as required.

THE ARM FB TESTPOINT SHOULD NEVER BE GREATER THAN *10
VOLTSAT CONTRACT SPEED.
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DEAD ZONE TIME DELAY

The DEAD ZONE TIME DELAY potentiometer may be used to fine-tune the ride of the car during
sopping. Thiscircuit when coupled withtheHOL D GAIN drcuit will engbleyou to mantain control of the
car during the critical time when the car has reached the landing zone and the brake must be set. The
DEAD ZONE TIME DELAY dcircuit is active when UP/DN opens with the RUN contact at TB1
energized. The REF OUT and TACH sgnaswill continue to follow the decel ramp for aperiod of time
based on the setting of the DEAD ZONE TIME DELAY potentiometer. When theUP/DN contacts at
TB1drop andtheDEAD ZONE TIME DELAY potentiometer isfully counterclockwise, theTACH ad
REF OUT will follow the deceleration ramp for 0.5 seconds. |If the potentiometer isturned fully dodkwise,
the delay will be reduced to 0 seconds.

DEAD ZONE TIME DELAY ADJUSTMENT

START: Turnthe DEAD ZONE TIME DELAY potentiometer fully
counterclockwise.

INCREASE: When the stop istoo long after UP/DN is opened.

DECREASE: When the stop is too hard after UP/DN is opened.

HOLD GAIN
TheHOLD GAIN drcuit is active when UP/DN opensat TB1 withtheRUN contact at TB1 energized.
Thiscircuit increases the effect of the tachometer feedback signa when approaching zero speed to enable
regulation of zero speed until the brake has st.

HOLD GAIN ADJUSTMENT

START: Turnthe HOL D GAIN potentiometer fully counterclockwise.

INCREASE: When the car drifts at close to zero speed as the brake sets.

DECREASE: When the car oscillates around zero speed.

WARNING: ANOSCILLATION AROUND ZERO SPEED WOULD INDICATETHE

HOLD GAINISSET TOOHIGH. THISPOTENTIOMETER SHOULD

BE SET JUST HIGH ENOUGH TO ELIMINATE DRIFT AS THE
BRAKE SETS.
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SELECTING A HIGH SPEED CURRENT LIMITING RESISTOR

The maximum speed of the devator is dependent on the amount of current available to the generator field.
By limiting the amount of current available to the generator field, we can limit the maximum speed of the
elevator. Therearetwo methods of limiting the maximum current available. Thefird methodisto sdect a
tap of the Field Power |solation Transformer (typically supplied by 1PC) which suppliesjust enough voltage
to the fidld and alows the car to attain contract speed in aworst case high speed run (empty car down or
full car up). The second method is hecessary when you must move to a higher tap on the transformer and
now have more than enough voltage/current available and can exceed the contract speed in aworst case
high speed run. When thisisthe case, you must insart aresstor in serieswith the generator fidd to limit the
maximum current avallable.

The following pages contain tables that will be used to determine the vaue of the HIGH SPEED
CURRENT LIMITING RESISTOR you must useto safely limit the current. Inorder to usethetables
you will need to know the following:

A. The Field Power Isolation Transformer secondary tap selected in step 5.1.3 A.

B. The Generator Field Current at contract speed. This may be determined by placing the positive
lead of avoltmeter onthe FIEL D CURRENT testpoint and measuring the voltage during aworst
casehigh speed run. Thefield current isequa to the voltage measured at thetestpoint (1V = 1A).

C. The Maximum DC Fed Voltage at contract peed. This may be measured a the F+ and F-
terminals during aworst case high speed run.

After you have sdected the proper table, read down the left-hand column and find your field current at
contract speed. Next, read across to the column that indicates your field voltage at contract speed. The
vaueliged a the cdl you just located isthe resstance for theHI GH-SPEED CURRENT LIMITING
RESISTOR (R3) (SeeFigure1). Thisvaue shouldbe adjusted as necessary to make sureyou still reach
contract speed and to account for adrop in line voltage.

If your transformer tap is X1 to X2 USE TABLE FIVE

If your transformer tap is X1 to X3 USE TABLE SIX

If your transformer tap is X1 to X4 USE TABLE SEVEN

If your transformer tap is X1 to X5 USE TABLE EIGHT
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DETERMINE THE VALUE OF THE HIGH SPEED CURRENT LIMITING RESSTOR
ISOLATION TRANSFORMER TAPS X1 TO X2 (110 VAC)

FIELD VOLTAGE AT CONTRACT SPEED (Valts DC)

FIELD | (Amps) 100 105 110 115 120 125 130 135 140 145 150
1.00 | 55.54 50.54 4554 40.54 35.54 30.54 25.54 20.54 15.54 10.54 5.54
125 | 4443 40.43 36.43 32.43 28.43 24.43 20.43 16.43 12.43 8.43 443
150 | 37.03 33.69 30.36 27.03 23.69 20.36 17.03 13.69 10.36 7.03 3.69
175 | 3174 28.88 26.02 23.17 20.31 17.45 14.59 11.74 8.88 6.02 317
200 | 27.77 25.27 22.77 20.27 17.77 15.27 12.77 10.27 7.77 527 277
225 | 24.68 22.46 20.24 18.02 15.80 13.57 11.35 9.13 6.91 4.68 2.46
250 | 22.22 20.22 18.22 16.22 14.22 12.22 10.22 8.22 6.22 4.22 222
275 | 20.20 18.38 16.56 14.74 12.92 1111 9.29 147 5.65 3.83 201
3.00 | 1851 16.85 15.18 13.51 11.85 10.18 8.51 6.85 5.18 351 1.85
325 | 17.09 15.55 14.01 12.47 10.94 9.40 7.86 6.32 4.78 324 1.70
3.50 | 15.87 14.44 13.01 11.58 10.15 8.73 7.30 5.87 4.44 3.01 158
3.75| 1481 13.48 12.14 10.81 9.48 8.14 6.81 5.48 414 281 1.48
4.00 | 13.89 12.64 11.39 10.14 8.89 7.64 6.39 514 3.89 2.64 1.39
4.25| 13.07 11.89 10.72 9.54 8.36 7.19 6.01 4.83 3.66 248 1.30
450 | 12.34 11.23 10.12 9.01 7.90 6.79 5.68 4.56 345 234 1.23
4.75 | 11.69 10.64 9.59 8.53 7.48 6.43 5.38 4.32 3.27 222 117
500 | 11.11 10.11 9.11 8.11 711 6.11 511 411 311 211 111
525 | 10.58 9.63 8.67 7.72 6.77 5.82 4.86 391 2.96 201 1.06
550 | 10.10 9.19 8.28 7.37 6.46 5.55 4.64 3.73 2.83 192 101
575 | 9.66 8.79 7.92 7.05 6.18 531 4.44 357 2.70 1.83 0.96
6.00 | 9.26 8.42 7.59 6.76 592 5.09 4.26 342 2.59 1.76 0.92
6.25 | 8.89 8.09 7.29 6.49 5.69 4.89 4.09 3.29 249 1.69 0.89
6.50 | 854 7.78 7.01 6.24 5.47 4.70 3.93 3.16 2.39 1.62 0.85
6.75 | 8.23 7.49 6.75 6.01 527 4.52 3.78 3.04 2.30 1.56 0.82
7.00| 7.93 7.22 6.51 579 5.08 4.36 3.65 2.93 222 151 0.79
7.25| 7.66 6.97 6.28 5.59 4.90 421 3.52 2.83 214 1.45 0.76
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7.50

741

6.74

6.07

541

4.74

4.07

341

274

2.07

141

0.74

TABLE FIVE
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DETERMINE THE VALUE OF THE HIGH SPEED CURRENT LIMITING RESSTOR
ISOLATION TRANSFORMER TAPS X1 TO X3 (130 VAC)

FIELD VOLTAGE AT CONTRACT SPEED (Volts DC)

FIELD | (Amps) | 130 135 140 145 150 155 160 165 170 175 180
1.00 | 53.82 48.82 43.82 38.82 33.82 28.82 23.82 18.82 13.82 8.82 3.82
125 | 43.06 39.06 35.06 31.06 27.06 23.06 19.06 15.06 11.06 7.06 3.06
150 [ 35.88 32.55 2921 25.88 2255 19.21 15.88 12.55 9.21 5.88 2.55
1.75| 30.75 27.90 25.04 22.18 19.33 16.47 13.61 10.75 7.90 5.04 2.18
200 | 26.91 24.41 21.91 1941 16.91 14.41 1191 941 6.91 441 191
225 | 23.92 21.70 19.48 17.25 15.03 12.81 10.59 8.36 6.14 3.92 1.70
250 | 21.53 19.53 17.53 15.53 13.53 11.53 9.53 7.53 5.53 3.53 153
275 | 19.57 17.75 15.93 14.12 12.30 10.48 8.66 6.84 5.03 321 1.39
300 | 17.94 16.27 14.61 12.94 11.27 9.61 7.94 6.27 4.61 2.94 1.27
325 | 16.56 15.02 13.48 11.94 10.41 8.87 7.33 5.79 4.25 271 118
3.50 | 15.38 13.95 12.52 11.09 9.66 8.23 6.81 5.38 3.95 2.52 1.09
375 | 14.35 13.02 11.69 10.35 9.02 7.69 6.35 5.02 3.69 2.35 1.02
4.00 | 13.46 12.21 10.96 9.71 8.46 7.21 5.96 4.71 3.46 221 0.96
4.25 | 12.66 11.49 10.31 9.13 7.96 6.78 5.60 4.43 3.25 2.08 0.90
450 | 11.96 10.85 9.74 8.63 7.52 6.40 5.29 4.18 3.07 1.96 0.85
475 11.33 10.28 9.23 817 712 6.07 5.01 3.96 291 1.86 0.80
5.00 | 10.76 9.76 8.76 7.76 6.76 5.76 4.76 3.76 2.76 1.76 0.76
525 | 10.25 9.30 8.35 7.39 6.44 5.49 4.54 3.58 2.63 1.68 0.73
550 | 9.79 8.88 797 7.06 6.15 524 4.33 342 251 1.60 0.69
575 | 9.36 8.49 7.62 6.75 5.88 5.01 414 3.27 2.40 153 0.66
6.00 | 8.97 8.14 7.30 6.47 5.64 4.80 3.97 314 2.30 147 0.64
6.25 | 8.61 7.81 7.01 6.21 541 4.61 381 3.01 221 141 0.61
6.50 | 8.28 7.51 6.74 5.97 5.20 443 3.66 2.90 2.13 1.36 0.59
6.75 | 7.97 7.23 6.49 575 5.01 4.27 3.53 279 2.05 131 0.57
7.00 | 7.69 6.97 6.26 5.55 4.83 4.12 3.40 2.69 1.97 1.26 0.55
725| 742 6.73 6.04 535 4.66 3.98 3.29 2.60 191 122 0.53
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7.50

7.18

6.51

5.84

5.18

451

3.84

3.18

251

184

118

0.51

TABLE SIX
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DETERMINE THE VALUE OF THE HIGH SPEED CURRENT LIMITING RESSTOR
ISOLATION TRANSFORMER TAPS X1 TO X4 (150 VAC)

FIELD VOLTAGE AT CONTRACT SPEED (VoltsDC

FIELD | (Amps) | 160 165 170 175 180 185 190 195 200 205 210
1.00 | 52.10 47.10 42.10 37.10 32.10 27.10 22.10 17.10 12.10 7.10 210
125 | 41.68 37.68 33.68 29.68 25.68 21.68 17.68 13.68 9.68 5.68 1.68
150 | 34.73 31.40 28.07 24.73 21.40 18.07 14.73 11.40 8.07 4.73 1.40
175 | 29.77 26.91 24.06 21.20 18.34 15.49 12.63 9.77 6.91 4.06 1.20
2.00 | 26.05 23.55 21.05 18.55 16.05 13.55 11.05 8.55 6.05 3.55 1.05
2.25 | 23.16 20.93 18.71 16.49 14.27 12.04 9.82 7.60 5.38 3.16 0.93
250 | 20.84 18.84 16.84 14.84 12.84 10.84 8.84 6.84 4.84 2.84 0.84
275 | 18.95 17.13 1531 13.49 11.67 9.85 8.04 6.22 4.40 2.58 0.76
3.00 | 17.37 15.70 14.03 12.37 10.70 9.03 7.37 5.70 4.03 2.37 0.70
3.25 | 16.03 14.49 12.95 11.42 9.88 8.34 6.80 5.26 3.72 2.18 0.65
3.50 | 14.89 13.46 12.03 10.60 9.17 7.74 6.31 4.89 3.46 2.03 0.60
3.75 | 13.89 12.56 11.23 9.89 8.56 7.23 5.89 4.56 3.23 1.89 0.56
4.00 | 13.03 11.78 10.53 9.28 8.03 6.78 553 4.28 3.03 178 0.53
4.25 | 12.26 11.08 9.91 8.73 7.55 6.38 5.20 4.02 2.85 1.67 0.49
4.50 | 11.58 10.47 9.36 8.24 7.13 6.02 491 3.80 2.69 158 0.47
4.75 | 10.97 9.92 8.86 7.81 6.76 571 4.65 3.60 255 1.49 0.44
5.00 | 10.42 9.42 8.42 7.42 6.42 5.42 4.42 342 242 1.42 0.42
525 | 9.92 8.97 8.02 7.07 6.11 516 4.21 3.26 2.30 135 0.40
550 | 9.47 8.56 7.65 6.75 584 4.93 4.02 311 2.20 1.29 0.38
575 | 9.06 8.19 7.32 6.45 5.58 471 3.84 297 2.10 123 0.37
6.00 | 8.68 7.85 7.02 6.18 535 452 3.68 2.85 2.02 118 0.35
6.25 | 8.34 7.54 6.74 594 514 4.34 3.54 274 194 114 0.34
6.50 | 8.02 7.25 6.48 571 4.94 4.17 3.40 2.63 1.86 1.09 0.32
6.75 | 7.72 6.98 6.24 5.50 4.76 4.01 3.27 2.53 179 1.05 0.31
7.00 | 744 6.73 6.01 5.30 4.59 3.87 3.16 244 1.73 1.01 0.30
725 | 7.19 6.50 581 512 4.43 3.74 3.05 2.36 1.67 0.98 0.29




48

7.50

6.95

6.28

561

4.95

4.28

3.61

2.95

2.28

161

0.95

0.28

TABLE SEVEN




DETERMINE THE VALUE OF THE HIGH SPEED CURRENT LIMITING RESSTOR

ISOLATION TRANSFORMER TAPS X1 TO X5 (165 VAC)

FIELD VOLTAGE AT CONTRACT SPEED (Volts DC)

49

FIELD (Amps) | 190 195 200 205 210 215 220 225 230
1.00 | 4331 38.31 3331 28.31 2331 18.31 13.31 831 331
1.25 | 190.00 | 30.65 26.65 22.65 18.65 14.65 10.65 6.65 2.65
150 | 4331 2554 2221 18.87 15.54 12.21 8.87 554 221
1.75 | 190.00 | 21.89 19.03 16.18 13.32 10.46 7.61 4.75 1.89
2.00 | 4331 19.16 16.66 14.16 11.66 9.16 6.66 4.16 1.66
225 190.00 | 17.03 14.80 12.58 10.36 8.14 5.92 3.69 1.47
250 | 4331 15.32 13.32 11.32 9.32 7.32 5.32 3.32 1.32
275 190.00 | 13.93 1211 10.29 8.48 6.66 4.84 3.02 120
3.00 | 43.31 12.77 11.10 9.44 1.77 6.10 4.44 277 1.10
325 | 190.00 | 11.79 10.25 8.71 7.17 5.63 4.10 2.56 1.02
350 | 4331 10.95 9.52 8.09 6.66 523 3.80 237 0.95
3.75 | 190.00 | 10.22 8.88 7.55 6.22 4.88 3.55 222 0.88
4.00 | 43.31 9.58 8.33 7.08 5.83 4.58 3.33 2.08 0.83
4.25 | 190.00 | 9.01 7.84 6.66 5.48 431 313 1.96 0.78
4.50 | 43.31 851 7.40 6.29 518 4.07 2.96 1.85 0.74
4.75 | 190.00 | 8.07 7.01 5.96 491 3.85 2.80 175 0.70
500 | 4331 7.66 6.66 5.66 4.66 3.66 2.66 1.66 0.66
525 | 190.00 | 7.30 6.34 539 4.44 3.49 2.54 1.58 0.63
550 | 4331 6.97 6.06 515 4.24 3.33 242 151 0.60
575 | 190.00 | 6.66 5.79 4.92 4.05 3.18 231 1.45 0.58
6.00 | 43.31 6.39 5.55 4.72 3.89 3.05 2.22 1.39 0.55
6.25 [ 190.00 | 6.13 533 4.53 3.73 2.93 213 133 0.53
6.50 | 43.31 5.89 512 4.36 3.59 2.82 2.05 1.28 0.51
6.75 [ 190.00 | 5.68 4.93 4.19 345 271 197 123 0.49
7.00 | 43.31 547 4.76 4.04 3.33 2.62 1.90 1.19 0.47
7.25 | 190.00 | 5.28 4.59 3.90 3.22 2.53 184 115 0.46
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7.50

4331

511

4.44

3.77

311

244

177

111

0.44

TABLE EIGHT
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5.7. SELECTING A LEVELING/RE-LEVELING CURRENT LIMITING RESISTOR

A LEVELING/RE-LEVELING CURRENT LIMITING RESISTOR isabsolutely necessary to
ensur e safe per formance of theelevator. Thepurposeof thisresgtor isto limit the maximum speed that
the devator could reach while leveling/re-levding if the control wastofail inafully on sate. Thisresstor is
labded R1 on both the hook-up print and Figure 6. Without a LEVELING/RE-LEVELING
CURRENT LIMITING RESISTOR, If the D1029 was to fail fully on, the elevator car would
take-off and run at full (contract) speed.

The following pages contain tables which will be used to determine the value of the LEVEL ING/RE-
LEVELING CURRENT LIMITING RESISTOR youmust useto safely limit the current. Inorder to
use the tables you will need to know the following:

A. The Field Power Isolation Transformer secondary tap selected in step 5.1.3 A.

B. The Generator Field Current at leveling/re-leveing speed. Thismay be determined by placing the
positive lead of avoltmeter onthe FIEL D CURRENT testpoint and measuring the voltagefor a
worst case run during leveling. Thefidd current isequa to the voltage measured at the testpoint
av =1A).

C. The Maximum DC Feld Voltage at leveling speed. This may be measured a the F+ and F-
terminds during aworst case leveing speed run.

After you have sdected the proper table, read down the left-hand column and find your field current a
contract speed. Next, read across to the column that indicates your field voltage at contract speed. The
vaueliged a thecel you just located istheres stancefor theL EVEL ING/RE-LEVELING CURRENT
LIMITING RESISTOR (R3) (See Figure Six). Thisvaue should be adjusted as necessary to make
sure you sill reach leveling speed and to account for adrop in line voltage.

If your transformer tap is X1 to X2 USE TABLE NINE

If your transformer tap is X1 to X3 USE TABLE TEN

If your transformer tap is X1 to X4 USE TABLE ELEVEN

If your transformer tap is X1 to X5 USE TABLE TWELVE



DETERMINE THE LEVELING SPEED CURRENT LIMITING RESISTOR (Ohms)
FOR ISOLATION TRANSFORMER TAPS X1 TO X2 (110 VAC)

FIELD VOLTAGE AT LEVELING SPEED (Vdts DC)

52

FIELD (Amps) 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
0.05 | 3010.80 | 2990.80 | 2970.80 | 2950.80 | 2930.80 | 2910.80 | 2890.80 | 2870.80 | 2850.80 | 2830.80 | 2810.80
0.08 | 2007.20 | 1993.87 | 1980.53 | 1967.20 | 1953.87 | 1940.53 | 1927.20 | 1913.87 | 1900.53 | 1887.20 | 1873.87
0.10 | 1505.40 | 1495.40 | 1485.40 | 1475.40 | 1465.40 | 1455.40 | 144540 | 143540 | 142540 | 1415.40 | 1405.40
0.13 | 1204.32 | 1196.32 | 1188.32 | 1180.32 | 1172.32 | 1164.32 | 1156.32 | 1148.32 | 1140.32 | 1132.32 | 1124.32
0.15 | 1003.60 | 996.93 990.27 983.60 976.93 970.27 963.60 | 956.93 950.27 943.60 936.93
0.18 | 860.23 854.51 848.80 843.09 837.37 831.66 82594 | 820.23 814.51 808.80 803.09
0.20 | 752.70 747.70 742.70 737.70 732.70 727.70 72270 | 717.70 712.70 707.70 702.70
0.23 | 669.07 664.62 660.18 655.73 651.29 646.84 642.40 | 637.96 633.51 629.07 624.62
0.25 | 602.16 598.16 594.16 590.16 586.16 582.16 578.16 | 574.16 570.16 566.16 562.16
0.28 | 547.42 543.78 540.15 536.51 532.87 529.24 525.60 | 521.96 518.33 514.69 511.05
0.30 | 501.80 498.47 495.13 491.80 488.47 485.13 481.80 | 478.47 475.13 471.80 468.47
0.33 | 463.20 460.12 457.05 453.97 450.89 447.82 44474 | 441.66 438.58 43551 432.43
0.35 | 430.11 427.26 424.40 421.54 418.69 415.83 412,97 | 41011 407.26 404.40 401.54
0.38 | 401.44 398.77 396.11 393.44 390.77 388.11 385.44 | 382.77 380.11 377.44 374.77
0.40 | 376.35 373.85 371.35 368.85 366.35 363.85 361.35 | 358.85 356.35 353.85 351.35
043 | 354.21 351.86 349.51 347.15 344.80 342.45 340.09 | 337.74 335.39 333.04 330.68
0.45 | 334.53 332.31 330.09 327.87 325.64 323.42 321.20 | 318.98 316.76 314.53 312.31
0.48 | 316.93 314.82 312.72 310.61 308.51 306.40 304.29 | 302.19 300.08 297.98 295.87
0.50 | 301.08 299.08 297.08 295.08 293.08 291.08 289.08 | 287.08 285.08 283.08 281.08
0.53 | 286.74 284.84 282.93 281.03 279.12 277.22 27531 | 27341 271.50 269.60 267.70
0.55 | 273.71 271.89 270.07 268.25 266.44 264.62 262.80 | 260.98 259.16 257.35 255.53
0.58 | 261.81 260.07 258.33 256.59 254.85 25311 251.37 | 249.63 247.90 246.16 244.42
0.60 | 250.90 249.23 247.57 245.90 244.23 242.57 24090 | 239.23 23757 235.90 234.23
0.63 | 240.86 239.26 237.66 236.06 234.46 232.86 231.26 | 229.66 228.06 226.46 224.86
0.65 | 231.60 230.06 228.52 226.98 225.45 22391 222.37 | 220.83 219.29 217.75 216.22
0.68 | 223.02 221.54 220.06 218.58 217.10 215.61 21413 | 212.65 211.17 209.69 208.21




53
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215.06

213.63

212.20

210.77

209.34

207.91

206.49

205.06

203.63

202.20

200.77

TABLE NINE




DETERMINE THE LEVELING SPEED CURRENT LIMITING RESISTOR (Ohms)
FOR ISOLATION TRANSFORMER TAPS X1 TO X3 (130 VAC)

FIELD VOLTAGE AT LEVELING SPEED (Vdts DC)
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FIELD (Amps) 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
0.05 | 3516.40 | 3496.40 | 3476.40 | 3456.40 | 3436.40 | 3416.40 | 3396.40 | 3376.40 | 3356.40 | 3336.40 | 3316.40
0.08 | 2344.27 | 2330.93 | 2317.60 | 2304.27 | 2290.93 | 2277.60 | 2264.27 | 2250.93 | 2237.60 | 2224.27 | 2210.93
0.10 | 1758.20 | 1748.20 | 1738.20 | 1728.20 | 1718.20 | 1708.20 | 1698.20 | 1688.20 | 1678.20 | 1668.20 | 1658.20
0.13 | 1406.56 | 1398.56 | 1390.56 | 1382.56 | 1374.56 | 1366.56 | 1358.56 | 1350.56 | 1342.56 | 1334.56 | 1326.56
0.15 | 1172.13 | 1165.47 | 1158.80 | 1152.13 | 114547 | 1138.80 | 1132.13 | 1125.47 | 1118.80 | 1112.13 | 1105.47
0.18 | 1004.69 | 998.97 993.26 987.54 981.83 976.11 970.40 | 964.69 958.97 953.26 947.54
0.20 | 879.10 874.10 869.10 864.10 859.10 854.10 849.10 | 844.10 839.10 834.10 829.10
0.23 | 781.42 776.98 772.53 768.09 763.64 759.20 754.76 | 750.31 745.87 741.42 736.98
0.25 | 703.28 699.28 695.28 691.28 687.28 683.28 679.28 | 675.28 671.28 667.28 663.28
0.28 | 639.35 635.71 632.07 628.44 624.80 621.16 617.53 | 613.89 610.25 606.62 602.98
0.30 | 586.07 582.73 579.40 576.07 572.73 569.40 566.07 | 562.73 559.40 556.07 552.73
0.33 | 540.98 537.91 534.83 531.75 528.68 525.60 52252 | 519.45 516.37 513.29 510.22
0.35 | 502.34 499.49 496.63 493.77 490.91 488.06 48520 | 48234 | 479.49 476.63 473.77
0.38 | 468.85 466.19 463.52 460.85 458.19 455.52 452.85 | 450.19 447.52 444.85 442.19
0.40 | 439.55 437.05 434.55 432.05 429.55 427.05 42455 | 422.05 419.55 417.05 414.55
0.43 | 413.69 411.34 408.99 406.64 404.28 401.93 39958 | 397.22 394.87 392.52 390.16
0.45 | 390.71 388.49 386.27 384.04 381.82 379.60 37738 | 375.16 372.93 370.71 368.49
0.48 | 370.15 368.04 365.94 363.83 361.73 359.62 35752 | 35541 353.31 351.20 349.09
0.50 | 351.64 349.64 347.64 345.64 343.64 341.64 339.64 | 337.64 335.64 333.64 331.64
0.53 | 334.90 332.99 331.09 329.18 327.28 325.37 32347 | 321.56 319.66 317.75 315.85
0.55 | 319.67 317.85 316.04 314.22 312.40 310.58 308.76 | 306.95 305.13 303.31 301.49
0.58 | 305.77 304.03 302.30 300.56 298.82 297.08 295.34 | 293.60 291.86 290.12 288.38
0.60 | 293.03 291.37 289.70 288.03 286.37 284.70 283.03 | 281.37 279.70 278.03 276.37
0.63 | 281.31 279.71 278.11 276.51 274.91 27331 27171 | 27011 268.51 266.91 265.31
0.65 | 270.49 268.95 267.42 265.88 264.34 262.80 261.26 | 259.72 258.18 256.65 255.11
0.68 | 260.47 258.99 257.51 256.03 254.55 253.07 251.59 | 250.10 248.62 247.14 245.66
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251.17

249.74

248.31

246.89

245.46

244.03

242.60

241.17

239.74

238.31

236.89
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DETERMINE THE LEVELING SPEED CURRENT LIMITING RESISTOR (Ohms)
FOR ISOLATION TRANSFORMER TAPS X1 TO X4 (150 VAC)

FIELD VOLTAGE AT LEVELING SPEED (Vdts DC)
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FIELD (Amps) 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
0.05 | 4022.00 | 4002.00 | 3982.00 | 3962.00 | 3942.00 | 3922.00 | 3902.00 | 3882.00 | 3862.00 | 3842.00 | 3822.00
0.08 | 2681.33 | 2668.00 | 2654.67 | 2641.33 | 2628.00 | 2614.67 | 2601.33 | 2588.00 | 2574.67 | 2561.33 | 2548.00
0.10 | 2011.00 | 2001.00 | 1991.00 | 1981.00 | 1971.00 | 1961.00 | 1951.00 | 1941.00 | 1931.00 | 1921.00 | 1911.00
0.13 | 1608.80 | 1600.80 | 1592.80 | 1584.80 | 1576.80 | 1568.80 | 1560.80 | 1552.80 | 1544.80 | 1536.80 | 1528.80
0.15 | 1340.67 | 1334.00 | 1327.33 | 1320.67 | 1314.00 | 1307.33 | 1300.67 | 1294.00 | 1287.33 | 1280.67 | 1274.00
0.18 | 1149.14 | 114343 | 1137.71 | 1132.00 | 1126.29 | 1120.57 | 1114.86 | 1109.14 | 1103.43 | 1097.71 | 1092.00
0.20 | 1005.50 | 1000.50 | 995.50 990.50 985.50 980.50 97550 | 970.50 965.50 960.50 955.50
0.23 | 893.78 889.33 884.89 880.44 876.00 871.56 867.11 | 862.67 858.22 853.78 849.33
0.25 | 804.40 800.40 796.40 792.40 788.40 784.40 780.40 | 776.40 772.40 768.40 764.40
0.28 | 731.27 727.64 724.00 720.36 716.73 713.09 709.45 | 705.82 702.18 698.55 694.91
0.30 | 670.33 667.00 663.67 660.33 657.00 653.67 650.33 | 647.00 643.67 640.33 637.00
0.33 | 618.77 615.69 612.62 609.54 606.46 603.38 600.31 | 597.23 594.15 591.08 588.00
0.35 | 574.57 571.71 568.86 566.00 563.14 560.29 557.43 | 554.57 551.71 548.86 546.00
0.38 | 536.27 533.60 530.93 528.27 525.60 522.93 520.27 | 517.60 514.93 512.27 509.60
0.40 | 502.75 500.25 497.75 495.25 492.75 490.25 487.75 | 485.25 482.75 480.25 477.75
0.43 | 473.18 470.82 468.47 466.12 463.76 461.41 450.06 | 456.71 454.35 452.00 449.65
0.45 | 446.89 444.67 442.44 440.22 438.00 435.78 43356 | 431.33 429.11 426.89 424.67
0.48 | 423.37 421.26 419.16 417.05 414.95 412.84 410.74 | 408.63 406.53 404.42 402.32
0.50 | 402.20 400.20 398.20 396.20 394.20 392.20 390.20 | 388.20 386.20 384.20 382.20
0.53 | 383.05 381.14 379.24 377.33 375.43 373.52 371.62 | 369.71 367.81 365.90 364.00
0.55 | 365.64 363.82 362.00 360.18 358.36 356.55 354.73 | 352.91 351.09 349.27 347.45
0.58 | 349.74 348.00 346.26 344.52 342.78 341.04 339.30 | 337.57 335.83 334.09 332.35
0.60 | 335.17 333.50 331.83 330.17 328.50 326.83 325.17 | 323.50 321.83 320.17 318.50
0.63 | 321.76 320.16 318.56 316.96 315.36 313.76 312.16 | 310.56 308.96 307.36 305.76
0.65 | 309.38 307.85 306.31 304.77 303.23 301.69 300.15 | 298.62 297.08 295,54 294.00
0.68 | 297.93 296.44 294.96 293.48 292.00 290.52 289.04 | 287.56 286.07 284.59 283.11
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287.29

285.86

284.43

283.00

281.57

280.14

278.71

277.29
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274.43

273.00
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DETERMINE THE LEVELING SPEED CURRENT LIMITING RESISTOR (Ohms)
FOR ISOLATION TRANSFORMER TAPS X1 TO X5 (165 VAC)

FIELD VOLTAGE AT LEVELING SPEED (Vdts DC)
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FIELD (Amps) 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00
0.05 | 4366.20 | 4346.20 | 4326.20 | 4306.20 | 4286.20 | 4266.20 | 4246.20 | 4226.20 | 4206.20 | 4186.20 | 4166.20
0.08 | 2910.80 | 2897.47 | 2884.13 | 2870.80 | 2857.47 | 2844.13 | 2830.80 | 2817.47 | 2804.13 | 2790.80 | 2777.47
0.10 | 2183.10 | 2173.10 | 2163.10 | 2153.10 | 2143.10 | 2133.10 | 2123.10 | 2113.10 | 2103.10 | 2093.10 | 2083.10
0.13 | 1746.48 | 1738.48 | 1730.48 | 172248 | 1714.48 | 1706.48 | 1698.48 | 1690.48 | 1682.48 | 1674.48 | 1666.48
0.15 | 145540 | 1448.73 | 1442.07 | 1435.40 | 1428.73 | 1422.07 | 1415.40 | 1408.73 | 1402.07 | 1395.40 | 1388.73
0.18 | 1247.49 | 1241.77 | 1236.06 | 1230.34 | 1224.63 | 1218.91 | 1213.20 | 1207.49 | 1201.77 | 1196.06 | 1190.34
0.20 | 1091.55 | 1086.55 | 1081.55 | 1076.55 | 1071.55 | 1066.55 | 1061.55 | 1056.55 | 1051.55 | 1046.55 | 1041.55
0.23 | 970.27 965.82 961.38 956.93 952.49 948.04 943.60 | 939.16 934.71 930.27 925.82
0.25 | 873.24 869.24 865.24 861.24 857.24 853.24 849.24 | 845.24 841.24 837.24 833.24
0.28 | 793.85 790.22 786.58 782.95 779.31 775.67 772.04 | 768.40 764.76 761.13 757.49
0.30 | 727.70 724.37 721.03 717.70 714.37 711.03 707.70 | 704.37 701.03 697.70 694.37
0.33 | 671.72 668.65 665.57 662.49 659.42 656.34 653.26 | 650.18 647.11 644.03 640.95
0.35 | 623.74 620.89 618.03 615.17 612.31 609.46 606.60 | 603.74 600.89 598.03 595.17
0.38 | 582.16 579.49 576.83 574.16 571.49 568.83 566.16 | 563.49 560.83 558.16 555.49
0.40 | 545.78 543.28 540.78 538.28 535.78 533.28 530.78 | 528.28 525.78 523.28 520.78
0.43 | 513.67 511.32 508.96 506.61 504.26 501.91 49955 | 497.20 494.85 492.49 490.14
0.45 | 485.13 482.91 480.69 478.47 476.24 474.02 471.80 | 469.58 467.36 465.13 462.91
0.48 | 459.60 457.49 455.39 453.28 451.18 449.07 446.97 | 444.86 442.76 440.65 438.55
0.50 | 436.62 434.62 432.62 430.62 428.62 426.62 42462 | 422.62 420.62 418.62 416.62
0.53 | 415.83 413.92 412.02 410.11 408.21 406.30 404.40 | 402.50 400.59 398.69 396.78
0.55 | 396.93 395.11 393.29 391.47 389.65 387.84 386.02 | 384.20 382.38 380.56 378.75
0.58 | 379.67 377.93 376.19 374.45 372.71 370.97 369.23 | 367.50 365.76 364.02 362.28
0.60 | 363.85 362.18 360.52 358.85 357.18 355.52 35385 | 352.18 350.52 348.85 347.18
0.63 | 349.30 347.70 346.10 344.50 342.90 341.30 339.70 | 338.10 336.50 334.90 333.30
0.65 | 335.86 334.32 332.78 331.25 329.71 328.17 326.63 | 325.09 323.55 322.02 320.48
0.68 | 323.42 321.94 320.46 318.98 317.50 316.01 31453 | 313.05 311.57 310.09 308.61
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311.87

310.44

309.01

307.59

306.16

304.73

303.30

301.87

300.44

299.01

297.59

TABLE TWELVE




5.7.
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SUICIDE CIRCUIT

The suicide circuit disconnects the generator field from the controller and places the field across
the Hoist Motor Armature. During the opening of the field contacts, any current flowing through
the generator field must continueto flow. Thiswill cause the contactsto arc until thefield current

decays.

It is absolutely necessary that the arcing is extinguished and the field contacts are
completely open before the suicide contacts close.  Any overlapping of these contacts
will cause damage to the control. Therefore, the suicide contacts must be delayed in
closing even under power loss conditions.

The suicide contacts should not be back, or auxiliary, contacts of the RUN relay since
there will not be a sufficient time delay between the contacts making/braking.

Thetimedeay will depend ontheduration of thearc acrossthefidd contacts. For thisreason, we
have shown resstors R2 and R4 in Figure Six, across the field contacts to permit some current
flow during the opening of the RUN contacts. R2 and R4 will provide adischarge path through
the control for the field current, preventing damage to the control caused by the closing of the
suicide contact.
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The control AC power may be set to either 208 or 220 voltsAC
by placing the minilink jumper in the appropriate postion.
Thisjumper islocated on the lower PC board, directly below fuse F1.

The CR1relay servesasa secondary disconnect relay. Thisrelay,
along with the enablerday, will drop out with any fault condition.
The customer logic should be sequenced so that CR1 isnever used
asaprimary connect or disconnect relay. I|mproper sequencing will
cause CR1 to exceed itsrating and fail.

FIGURE SIX
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TB1

SP1.
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Speed One, adjustable from zero (0) to fifteen percent (15%) of contract speed

Speed Two, adjustable from zero (0) to twenty five percent (25%) of contract speed

Speed Three, adjustable from zero (0) to fifty percent (50%) of contract speed. This speed select istypically used for inspection speed.
Speed Four, adjustable from zero (0) to ninety nine percent (99%) of contract speed

Speed Five, adjustable from zero (0) to ninety nine percent (99%) of contract speed

High Speed, non-adjustable, pre-set to one hundred per cent (100% ) of contract speed. Thisspeed select istypically used for contract speed.
Accdleration rate 2. Fully adjustable from one (1) second, fully clockwise, to eight (8) seconds fully counter clockwise.

Deceleration rate 2. Fully adjustable from one (1) second, fully clockwise, to eight (8) seconds fully counter clockwise.

Deceleration rate 3. Fully adjustable from one (1) second, fully clockwise, to eight (8) seconds fully counter clockwise.

Deceleration rate 4. Fully adjustable from one (1) second, fully clockwise, to eight (8) seconds fully counter clockwise.

Up direction select. When this contact is closed the D1029 will produce a positive voltage at F+ and F-.

Down direction select. When thiscontact is closed the D1029 will produce a negative voltage at F+ and F-.

Level limit select. When this contact is closed the over speed trip point is scaled down by ten percent (10%).

Auto Reset select. When thiscontact isclosed, the control will bein auto-reset mode. Thecontrol will auto-reset from atrip condition when
the RUN contact isdropped.

Enable contacts. These normally open contactswill be closed when control power is present. These contactswill open on afault trip.

Positive tachometer connection. Connect the positive tachometer lead to thisterminal.
Negative tachometer connection. Connect the negative lead of the tachometer to thisterminal.

GND SHD: Tachometer cable shield. The shidd from thetachometer cable should be connected at the D1029 side only.



FIGURE SEVEN

63



SW1 REGULATOR ADJUSTMENTS
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SW1-AUTO: The control actsasa speed and current regulator. Thisisthe position for normal operation of the D1029.
SW1-SET UP: The control actsasa current regulator only. Thispostion isused for set up and troubleshooting pur poses.

DEAD ZONE TIME DELAY: Thedday set by this potentiometer becomes active when UP/DN is dropped with RUN energized. The REF and
TACH continueto follow the decel ramp for up to one half second (pot fully CCW).
Too Much: car stopshard Too Little car isslow to reach zer o speed
GAIN: This potentiometer controls how quickly the control will correct for a TACH vs REFERENCE error.
Too Much: overshoot (correctstoo quickly) Too Little: duggish (correctstoo sow)

HOLD GAIN: Thispotentiometer increasestheeffect of the TACH feedback signal when UP/DN isdropped with RUN ener gized.
The TACH feedback is boosted to increase zer o speed regulation.
Too Much: car oscillatesaround zero speed Too Little: car driftsat zero speed

CONTRACT SPEED: This potentiometer scalesthe TACH feedback signal to obtain contract speed calibration.
Too Much:  overspeed trip Too Little: out of regulation

ARM FEEDBACK: This potentiometer controls the ARMATURE feedback signal used for stability. The potentiometer is initially
adjusted for 7.5 voltsat contract speed and then fine-tuned.
Too Much:  dluggish (unresponsive) Too Little: overshoot (too responsive)

STB GAIN: This potentiometer controls how quickly the control will correct for a change in ARMATURE feedback vs
REFERENCE voltage.
Too Much:  dluggish (unresponsive) Too Little: overshoot (too responsive)

CURRENT: This potentiometer setsthe operating current range for the control.
Too Much: excessive current available Too Little: insufficient current, can’t reach contract speed
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SPEED REFERENCE INPUTS

RATE ADJUSTMENTS
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SPEED REFERENCE INPUTS TEST POINTS:
All specifications are for voltage readings taken from the REF IN
testpoint to the COMMON testpoint. ARM FB: Scaled armature feedback signal. This testpoint should

SP1 RANGE: 0 volts fully counterclockwise to 1.5 volts fully clockwise.
SP2 RANGE: 0 volts fully counterclockwise to 2.5 volts fully clockwise.
SP3 RANGE: 0 volts fully counter clockwise to 5.0 volts fully clockwise.
SP4 RANGE: 0 volts fully counterclockwise to 9.9 volts fully clock wise.
SP5 RANGE: 0 volts fully counter clockwise to 9.9 volts fully clockwise.

CONTRACT SPEED: 10.0 volts fixed.

RATE ADJUSTMENTS:

DCC1- DCC4: 1 second fully counterclockwise to 8 seconds fully
clockwise

ACC1, ACC2: 1 second fully counter clockwise to 8 seconds fully
clockwise

“S" SHAPING:

These potentiometers control four distinct knees on the S-curve. When the
potentiometer is fully counterclockwise, the knee will be smooth. When
the potentiometer isfully clockwise, the knee will be sharp.

TACH: Scaled tachometer feedback signal.

COMMON:

FIELD CURRENT:

REF IN:

REF OUT:

measur e 7.5 volts at contract speed.

This testpoint should measure
10.0 volts at contract speed. Connect channel two of the
oscilloscope here when monitoring the response of the
control.

Thenegative lead of the multimeter and the ground lead of
the oscilloscope should be connected to thistestpoint. All
measurements are referenced to this testpoint.

This testpoint represents the amount of current being
produced by the control. One volt at this testpoint
represents one amp of field current. Maximum field
current is 7.5 amps.

This testpoint represents the unshaped speed input
currently selected.

This testpoint represents the S-Shaped speed input
currently selected. Connect channel one of the oscilloscope
here when monitoring the response of the control.

FIGURE NINE
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SSHAPED CURVES

Thefollowing picturesshow the S Shaped Curvesthat would occur
when the kneepotsar eat theextremepositions. Theseplotswere

measured at the REF OUT testpoint.
ACCEND [ [} DCCSTART
. —
A) SHARP: All of the knee potentiometers have been .fI 1
turned fully clockwise. Thetrangtional points ACC START. | I \ DCC END
of the S-Curve are short and severe. \ ]

ACC END ——— = ———DCC START
—— \‘iw__d_’
B.) SMOOTH: All of the knee potentiometers have been / \
turned fully counterclockwise. The ACCSTART .- DCC END
trangitional points of the SCurve are long / AL

and drawn out.
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CONTROL POWER: AC power (208-230 VAC) has been appliedto | DIRECTION: Thetachometer signal indicated that the car
FIELD POWER: The CR1 Field Power Relay isclosed. Field wastrying to run in the opposite dir ection than
power isbeing applied at TB5. called for by the UP/DN relays.
RUN INPUT: The RUN contact at TB1lisclosed. Thefield | TACH LOSS No tachometer feedback signal was present
power section of the contral isenabled. when trying to run.
U/D INPUT: The UP or DN contact isclosed at TB1. OVER SPEED: Thetachometer signal exceeded the reference signal
OUT OF REG: Thecontrol isnot regulating. The tachometer by 10%.
feedback signal differsfrom thereference signal. OVER CURRENT: The current requirement has exceeded the
RELEVEL LIMIT: The overspeed trip point has been reduced by rating of the control by morethan 50%.
10% for releveling. POWER RELAY
AUTO RESET: Thecontrol isin auto reset mode. Any fault FAILURE: The CR1 relay hasfailed and must be

trip (except power relay failure) will be reset after the
RUN contact isdropped for three seconds.

replaced.
CONTROL DISABLE: TheRUN contact at TB1isnot closed OR a
fault condition exists and the control hastripped.




FIGURE ELEVEN
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SECTION S X
TROUBLESHOOTING

Thefollowing pages contain tableswhich list common problemsthat may be encountered during
set up and operation of the model D1029 Bi-Dir ectional Generator Field Control. The probable
cause column contains the most likely reason for the problem. The corrective action column

contains steps, which may be taken to correct the problem.

WARNING: THE BI-DIRECTIONAL FIELD REGULATOR SHOULD BEINSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED ELECTRICAL
MAINTENANCE PERSONNEL FAMILIARWITH THE CONSTRUCTION
AND OPERATION OF ALL EQUIPMENT IN THE ELEVATOR SYSTEM;
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE MAY OCCUR IF
INDIVIDUALSARENOT FAMILIARWITH THEHAZARDSRESULTING
FROM IMPROPER OPERATION.

WARNING: CONTROLLEREQUIPMENT ISAT LINEVOLTAGE WHEN AC POWER
ISCONNECTED AND INTERNAL CAPACITORS REMAIN CHARGED
AFTER POWER IS REMOVED FROM THE BI-DIRECTIONAL FIELD
REGULATOR. IT ISIMPORTANT THAT AC POWER IS REMOVED
FROM THE UNIT FOR AMINIMUM OF FIVE MINUTESBEFOREIT IS
SAFE TO TOUCH THE INTERNAL PARTS OF THE CONTROL.
PERSONAL INJURY MAY RESULT UNLESS POWER ISREMOVED.

WARNING: THE USER IS RESPONSIBLE FOR CONFORMING WITH THE
NATIONAL ELECTRICAL CODE WITH RESPECT TO MOTOR,
CONTROLLER AND OPERATOR DEVICE INSTALLATION, WIRING
AND START UP. THE USER IS ALSO RESPONSIBLE FOR
UNDERSTANDING AND APPLYINGALL OTHER APPLICABLE LOCAL
CODESWHICH GOVERN SUCH PRACTICESASWIRING PROTECTION,
GROUNDING, DISCONNECTS AND OVERCURRENT PROTECTION.
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PROBLEM

PROBABLE CAUSE

CORRECTIVE ACTION

CONTROL TRIPSON
DIRECTION FAULT

Tachometer wiring error

Check the tachometer wiring. The
tachometer signal at the TACH
testpoint should be positive when
thecar istraveing in the UP
direction.

L ong delay between the Brakelifting
and RUN signal application is causing
the elevator to roll back before
accelerating away from thefloor .

Correct the controller logic to
remove delays between the picking
of the brake and the application of
the RUN signal.

Rapid reversal of the UP and DN
contacts prior to sopping

Releveling before the car has
stopped will cause a direction fault.
Correct the controller logic as
required.

CONTROL TRIPSON
TACH LOSS

Tachometer signal isnot present or
intermittent

Check the mechanical and dectrical
connections of the tachometer .

Thetachometer feedback signal isthe
wrong polarity or too small.

Spin the tachometer by hand and
measur e the voltage at the +UP and
-terminalsat TB2. Thevoltage
should increase asthetach spins
faster. Thepolarity of the
tachometer voltage should reverse
asthetach is spun in the opposite
direction. Verify that the
tachometer feedback signal at the
TACH testpoint is positivein the
UP direction and is 10 volts at
contract speed.

The Armature Feedback voltageis set
too high.

Too much Armature Feedback will
makethe TACH L OSS cir cuit too
sensitive. Re-adjus the Armature
Feedback potentiometer for 7.5
volts on the ARM FB testpoint at
contract speed.

The picking of the brakeis delayed
during take off from the floor

If the Armature Feedback voltage
is allowed to build up beforethe
tachometer startsturning, the
control will trip on tach loss. Check
controller logic and brakereease.
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PROBLEM PROBABLE CAUSE CORRECTIVE ACTION
CONTROL TRIPSON TheLevel Limit (LL) contact at TB1lis| Make sure that the LL contact is
OVERSPEED closed during anormal run open during a normal run and closes

during leveling and releveling only.

The tachometer feedback voltage has
exceeded thereference voltage

Compare the signal at the TACH
testpoint to the REF OUT testpoint .
TheTACH testpoint should never go
higher than 10 volts and should not
exceed the REF OUT voltage. Test
in both UP and DN directions.

Weak Hoist Motor Fied

If you are using field weakening at
contract speed, remove it and try
running at contract speed. If notrip
occurs, you are weakening too much.
Also, the weakening of the field
should occur after the REF OUT
testpoint has passed the ACC END
knee and leveled out, otherwise you
may get a surge (bump) at the ACC
END kneewhich will cause atrip.

The CONTRACT
potentiometer is set too low

SPEED

Adjust the CONTRACT SPEED
potentiometer to obtain contract
speed exactly. The TACH testpoint
should read 10 voltswhen running at
contract speed

L oose tachometer connection or tach
whed isskipping / dipping.

Ensure that the tachometer is
mounted securely. Check the
coupling of the tachometer to the
motor, or the connection totheroller
wheel. Make sure that the surface
that the roller whed rides upon is
smooth and free from bumps. Make
sure that the tachometer mount
places enough pressureon theroller
whed to keep it on the surface it is
reading.

CONTROL TRIPSON
OVERCURRENT AT
CONTRACT SPEED

Output DC current is exceeding the
control rating

Measure the field current at the
FIELD CURRENT testpoint. The
voltage should never exceed 7.5 volts
duringawors caserun.
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PROBLEM PROBABLE CAUSE CORRECTIVE ACTION

CONTROL TRIPSON The Generator Fidld resistanceistoo | The minimum resistance of the
OVERCURRENT AT low. generator field must be 21 ohms or
CONTRACT SPEED greater (measured at F+ and F on

TB201). Run the car at a lower
speed and see if the trip occurs. |If
thefidd resistanceistoo low, either
rewirethefidddsor add resistancein
serieswith thefield. If possible step
down to the next lower transformer

tap.

Contract speed isbeing exceeded

M easur e the speed of the car with a
hand hdd tach. Adjust the
CONTRACT SPEED pot as
required. Adjust the CURRENT
potentiometer asrequired.

CONTROL TRIPSON
OVERCURRENT AT
LOW END OF A RUN

Insufficient delay exists when the
suicide circuit closes.

Ensurethat an adequate delay exists
between the dropping of the RUN

contacts and the making of the
suicide contacts.

Incorrect control or power wiring

Check all control and power
connections against the hook-up
diagram (figure six).

Field wiring is shorted to ground

Check the Generator Field wiring for
shortsto ground.

POWER RELAY
FAILURE

The CR1relay hasfailed

Disconnect power from the contral.
Removethe CR1relay and inspect it
for damage. Replaceif necessary. If
this problem re-occurs, check the
controller logicto makesurethat the
CR1relay isnot being used to make
or brakethefull field voltage.

Field power isbeing applied beforethe
RUN contact at TB1 is closed.

Change the controller logic so that
the RUN contact at TB1 closes
before the Field Power Relays close
(seefiguresix). Thecustomer RUN
contacts at R2 and R4 should also
open beforethe RUN contact at TB1
opensduring power down of thefield.
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PROBLEM PROBABLE CAUSE CORRECTIVE ACTION
NO OUTPUT FROM Input wiring error Ensure that the proper control
CONTROL voltages exist at the D1029. Check

all fuses.

Bad connection at the Fiedd Power
connections.

If the Field Power indicator isnot lit,
check all connections that supply
field power. Check the field power
fuse, F2, on the D1029.

The CR1relay hasfailed

Check the CR1 relay. If the relay
hasfailed, it must be replaced.

A fault trip condition exists and the
control isdisabled.

Check the Fault Conditions
indicatorsto seeif afault condition is
present. Reset the control and
correct thefault if it reoccurs.

Wiring fault in the Gener ator

Measure the control output voltage
at the F+ and F- terminals. If a
voltage is present, the control is
operating properly. Check for a
voltage directly at the Generator
Fidd.

CANNOT ACHIEVE
CONTRACT SPEED

Too much seriesresistance (R3)

Lower the resistance of the high-
gpeed current limiting resstor R3
(seefiguresix).

The fidd power transformer tap
selected is not sufficient.

Move to the next higher tap on the
field power transformer.

CANNOT ACHIEVE
CONTRACT SPEED

Not enough current to the Generator
fied.

I ncrease the CURRENT
potentiometer clockwise to provide
more current to the Generator fied.

Ripple/Noise on thetachometer signal.

Look at the signal at the TACH
testpoint with an oscilloscope. The
sgnal should be clean with no ripple
at all. Any ripple shown indicates
ether dectrical or mechanically
induced noise. Check thetachometer
connections, both eectrical and
mechanical for areas where noise
could be introduced, such as
improper alignment, tach wires next
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PROBLEM PROBABLE CAUSE CORRECTIVE ACTION
to power wiresetc..
ELEVATORIS Armature feedback is connected | Check the voltage at the ARM FB

UNSTABLE AT HIGH
SPEED

backwards

testpoint. The voltage should be
positive in the UP direction and
negative in the DN direction.
Reverse the leads at TB4 if the
polarities are reversed (see figure
Six).

The armature feedback signal
misadjusted

is

Set the armature feedback signal to
7.5 volts at the ARM FB testpoint
when the car is running at contract
speed. If the car is still unstable,
reducethe STB GAIN potentiometer
until the ride improves.

CAR OVERSHOOTS
CONTRACT SPEED
DURING
ACCELERATION

Too much gain

Turn the GAIN potentiometer
counterclockwiseto reducethe gain

ACC ratesare set too fast

Turn the ACC potentiometer(9)
counterclockwise to reduce the
acceleration rate(s)

Motor field too weak

Weakening the motor field too much
will cause the car to overshoot
contract speed. Increase the motor
field voltage

SLOW RESPONSE AT
HIGH SPEED

Not enough gain

Increase the gain by turning the
GAIN potentiometer clockwise.

Too much stability gain

Reduce the stability gain by turning
the STB GAIN potentiometer
counter clockwise

Too much armatur e feedback

Reduce the armature feedback by
turning the ARM FEEDBACK
potentiometer counter clockwise
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PROBLEM PROBABLE CAUSE CORRECTIVE ACTION
Not enough current Increase the available current by
turning the CURRENT
potentiometer clockwise. If the
potentiometer isfully clockwise, step
up to the next higher tap on thefield
power transformer.
UP AND DOWN The control is out of regulation in the | Turn the CURRENT potentiometer
SPEEDSARE NOT dower direction due to insufficient | clockwise to increase the current
EQUAL current available. available. Reduce the series

resistance R3 to increase current to
the generator field. If this does not
work, step up to the next higher tap
on thefield power transformer.

Thecontrol isin the SET UP mode

The UP and DN speeds will not be
accurate when the control isin the
SET UP mode because there is no
tachometer feedback signal in this
mode. Switchto AUTO mode (SW1).

OUT OF REGULATION
LIGHT FLICKERSOR
STAYSON

Noise on the armature feedback or
tachometer signals

Check the mechanical and €ectrical
connections for both the tachometer
and the armatur e feedback .

The CONTRACT
potentiometer is misadjusted

SPEED

Adjust the CONTRACT SPEED
potentiometer until the TACH
testpoint reads 10 volts at contract
speed

OUT OF REGULATION
LIGHT FLICKERSOR
STAYSON

Armature feedback signal is set too
high

Ensure that the armature feedback
signal never exceeds 10 volts at
contract speed. Readjust the ARM
FEEDBACK potentiometer as
necessary

INSTABILITY AT LOW
SPEED/
DECELERATING INTO
THE FLOOR

Deceleration rates aretoo fast

Adjust the DCC potentiometer (s)
counterclockwise to decrease the
deceler ation rates.

The stability gain is set too high

Reduce the stability gain by turning
the STB GAIN potentiometer
counterclockwise. Reset to the
previous setting if this has no effect
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PROBLEM

PROBABLE CAUSE

CORRECTIVE ACTION

Armature feedback signal is set too
high

Decrease the armature feedback
sgnal by turning the ARM
FEEDBACK potentiometer
counter clockwise. Do not decrease
the signal at the ARM FB testpoint
below 4 volts. Increase the STB
GAIN potentiometer if high-speed
instability occurs with the lowered
armatur e feedback signal.

Thereference voltageistoo far ahead
of thetachometer feedback signal

Makesurethat themotor field isnot
being forced too much. This will
reduce the speed that the motor can
spin at for agiven voltageat theREF
OUT tegtpoint. Removefield forcing
to seeif condition improves

THE CAR STOPSTOO
HARD / OSCILLATES
AROUND ZERO SPEED

Thehold gain is set too high

Decreasethehold gain by turningthe
H GAIN potentiometer
counter clockwise

Thedead zonetime delay istoo short

Increasethe length of the dead zone
time delay by turning the DEAD
ZONE TIME DELAY potentiometer
counter clockwise

The Hoist motor fidd is being
weakened before reaching a complete
stop

Make surethat themotor field isnot
weakened until the motor has
completely stopped and the brakeis
set
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SECTION SEVEN
TYPICAL LOGIC SELECTION FOR BI-DIRECTIONAL
APPLICATION

The curves on the following pages r epr esent some suggested speed profiles for the D1029 Bi-
Directional. These curves show suggested acceler ation and deceleration selections, as well as
the approximate distance from the floor when making speed transitions. Separate graphs are
provided for geared and gearless applications from 350 to 800 feet per minute. Use of the high
speed option card (model D1046) is recommended for jobsthat are 700 FPM or greater. This
card providesfour additional speed settingsalong with four additional deceleration settingsthat
aretypically needed for the higher speed range.

NOTE: Thefollowing logic selection curvesareto beused only asa guide. Theactual

TYPICAL LOGIC SELECTION FOR BI-DIRECTIONAL APPLICATION
600 FEET PER MINUTE GEARLESS

/DCI

3 Inchi

SP

40 Inches
10 FEET SIX INCHES
ACC1 ACCT
DCC4
SPa «—— SP2 |‘ SP4—>«—5P2
CNE ALOOR RUN (300 A"M) TWO FLOOR RUN (400 FPM)
12 REET 13 FEET

ACC2 Decs AOC\Z\A

3inches

/ DCCA

|~ SPh—>e«—5P2 SP1




60 Inchos

P4 —>»

ONE FLOOR RUN (250 FPM)

logic will depend upon standard practices and the experience of the system
designer.

SIX INCHES

BaaE
EEEE]
A

ACC2

H———»

HKSH SPEED RUN
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TYPICAL LOGIC SELECTION FOR

BI-DIRECTIONAL APPLICATION

350 FEET PER MINUTE GEARLESS

400 FEET PER MINUTE
430 FEET PER MINUTE
500 FEET PER MINUTE

60 Inches

$P6—»e«—5P3

TWO ALOOR RUN (300 FPMD

8 inches

bC



ACC1

60 Inches {250 FPM)

SP4 — e SP3

ONE FLOOR RUN

TYPICAL LOIC SELECTION FOR
BI-DIRECTIONAL APPLICATION

350 FEET PER MINUTE GEARED
400 / 450 FEET PER MINUTE &EARED

a0 inches

ACCI

H

HIGH SPEED RUN



TYPICAL LOGIC SELECTION FOR BI-DIRECTIONAL APPLICATION %b0 FEET PER MINUTE  GEARLESS
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TYPICAL LOGIC SELECTION FOR BI-DIRECTIONAL APPLICATION 700 FEET PER MINUTE GEARLESS
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