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Introduction

WARNINGS:

Throughout this manual, icons will be used to accentuatiain areas of text. These icons
represent safety warnings, cautions, and interest.afidase icons are explained below:

N7

< WARNING: Denotes operating procedures and practicsnmhy result in personal
injury and/or equipment damage if not correctly followed.

F&j CAUTION: Denotes operating procedures and practices thgtr@sult in equipment
damage if not correctly followed.

= NOTE: Denotes useful and informative procedures.

Throughout this manual it is assumed that the fieldopeed is well qualified in the
installation of elevator equipment. No attempt hasilmeade to define terms or procedures that should
be well known to a qualified elevator mechanic.

= NOTE: It is also assumed that the elevator coweight balance has been properly

checked and corrected as necessary; Speed governor dewvistalied and calibrated; Safety
Clamp is properly tested; and all switches for slowdostap, and over travel limits at both
terminal landings are checked for proper type, placemedtpperation.

F&j CAUTION: The installation must be in compliance with all Local and
applicable Elevator and Electrical Codes and regulations

This manual is intended only to acquaint the servicenieian with the information required to
successfully install the microprocessor-based elevaatroller. The field personnel must be familiar
with all codes and regulations pertaining to the satallason and running of elevator.

= NOTE Installation and wiring must be in accordanat the national electrical code and

consistent with all local codes, and elevator codesragulations. The 3 phase AC. power supply to
this equipment must come from a proper fused disconnedtcaoit dreaker. Improper protection may
create a hazardous condition.

™. NOTE Wiring to controller terminals must be dam& careful, neat manner. Stranded

wire conductors must be twisted together to avoid straods being left out of terminal and
create potential shorts. All terminals and cable ecotors must be checked to be seated
properly. When connecting flat cable connectors béaiteto match pin #1 marks (arrow
symbol on connectors, red stripe on cable).

F&j CAUTION: Please restrict access to elevator corquipment and apparatus to
gualified personnel only.



System Description

The V800 Type Variable Voltage system is a multi-computetwark that controls the
elevator. The VV system uses an Elevator ControlpCPG_2 Pattern Generator to supply the SCR
drive with a speed profile, which with feedback from étevator motor feedback device produces an
optimum ride and performance. Figure I-1 is a block diagrameoV800-VV system.

V800 - VARIABLE VOLTAGE SYSTEM

ELEVATOR SPEED
COMPUTER CALTERN L sREGULATION

: [

RELAY &
/0 les INTERFACE @E§§
LOGIC
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SELECTOR ovT

ELEVATOR
cAR
FIGURE 1

Elevator Controls Velocity Feedback system is compos$e¢hlree basic elements, in addition to
the relay logic interface circuitry. These elemerts

1. Elevator Car Controller Congoutontrols all of the elevator sequencing and
signals. The elevator computer is the master compudetels the Pattern Generator
and the Speed Regulator what to do.

2. Pattern Generator has trspaesibility to generate the optimum speed
pattern. The pattern generator receives signals fhrenelevator computer thru the
relay interface and generates an optimum speed pattdris tfea into the speed
regulator.

3. Control Techniques SCR Drive, speed regulator has the responsibility to
make the elevator follow the speed pattern produced bpattern generator which
controls the actual speed and smoothness of the aleyplease refer to Control
Techniques - Mentor Il drive manual for details on tige).

This Manual deals with the installation and adjustmémbh® complete system and it is intended
for use in conjunction with the SDI and drive manuafstioaed above.
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Section |

INSTRUCTIONS FOR INSTALLING AND ADJUSTING ELEVATOR

This Manual deals with the installation and adjustmémbh® complete system and it is intended
for use in conjunction with the Mentor Il drive manoaptioned above.

I.1. Protect printed circuit boards, and drive unit, front &foreign materials, remove fusing.

l%j CAUTION: BE CAREFUL NOT TO ALLOW METAL DEBRIS TO RALL ON THE
CIRCUIT BOARDS

1.1.1 Complete controller mounting, installation and mgri observe controller field terminals
location in relation to wiring ducts to determine whéoecut holes for field wiring ducts. Follow
instructions for installation in MENTOR |l manual; pgraph 2.2.2 with regards to AC/DC power &
motor wiring. Refer to prints page 1 & 2 for this purpose.

1.1.2 Complete selector installation and wiring referinstructions supplied with selector
package for details.

l%j CAUTION: Tachometer mounting and wiring is very critiéar closed loop systems. The
tachometer must track motor rotation accurately withelippage, bumping or vibration. Mounting
directly to the shaft on the back of the motor, vathapproved coupling, is recommended on geared
elevators. Wiring must be done using shielded twisted-diter use individual metal conduit and
ground the shield at controller end only.

= NOTE: Check job prints for the requirements for mountoigthe speed monitoring

tachometer or magnetic speed pick-up unit. . Magnetic pick-ngoses mounted using uni-strut to
detect magnets glued on to motor shaft. In any casewmi use shielded cable to wire unit to
controller.

1.1.3 Refer to any Supplemental Adjusting instructions.



I.2. Procedure for startup of Elevator Controls MicroprocessorControl SystemModel V800

= NOTE: These are not final adjusting instructions.

In the following instructions it is assumed that alldmadoors are closed but not necessarily
locked, all hoistway and machine room wiring is compleféne car safety must be adjusted to the
manufacturer's specifications and the governor installeldroped. Test the safety by hand to insure it
will hold the car. Correct any malfunction before meding further.

These instructions also assume a minimum of electnioalble-shooting experience and no
attempt is made here to out-guess all the possibilh&isrhay occur. Follow the procedure carefully
and if the elevator does not respond correctly, cheelciticuits according to your ability. If you can't
locate the problem in a reasonable time, call foradjuster or serviceman experienced in trouble-
shooting and proceed cautiously. You will find the multipl&.D. indicators on boards and computer
diagnostics very useful tools that will save you inatalh/troubleshooting time.

l%j CAUTION: Read these instructions all the way througlotgestarting to work to familiarize
yourself with the procedure.

1.2.1 With power off, test all terminals for grounds. &lsest for shorts on terminals 4, 4A, 6,
and 50 to each of the terminals on I/O board. If aryl@rated, remedy the problem before proceeding
or I/O boards may be damaged.

[.2.2 Move the controller Inspection and Test switdloebNSP and TEST position respectively
(on).

1.2.3 Remove fuses F4, F50, F7 and F8 to disable the priroatyoder relay voltage and the
door operator.

= NOTE: Always check prints to double check fuse designatmmhcorrect amperage.

[.2.4. Check the line side of the disconnect and be $atedl three legs are at the correct
voltage. Now turn on the disconnect and check the gedtat L1, L2, and L3 on controller. Check
prints for details on how the input power connects te EC-Drive, Drive Field Module, and
Controller.

[.2.5. Turn power off and replace fuse F4, and the fuselinte¢he PG (Pattern Generator)
and the computer power supply.

1.2.6. Check the main safety circuit and door locks,fywéhnat the SAF and DLK led’s in the
controller are on. Note that the SCR Drive “Readytput will pick the DSAF relay that has a contact
in the safety circuit.

= NOTE: The LSSM (Low Speed Safety Monitor) board alas bontacts in the safety and

leveling circuits. Verify jumpers J1 & J2 are in placetb@ LSSM board to bypass these contacts. The
adjustment of this board will be accomplished as destribeSection Il, after final adjustment is
complete. The jumpers must be removed after adjustmeaoinplete.
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|.3. Start-up for Control Technigues DC-SCR Drive

[.3.1. Familiarize yourself with Controedhniques MENTOR Il drive manual, in particular
“Procedures for Selecting and Changing Parameters, pagen@3iode the following in conjunction
with such manual:

a) Parameter xx.00 data must be s@D@oto satisfy security requirements before
changes or adjustments can be made.

b) Parameters listed below havenbebanged from the factory defaults by
Elevator Controls and must remain as changed for prqgsaton:

PARAMETER DATA DESCRIPTION
02.04 0005 Forward Acceleration 1
02.05 0005 Forward Deceleration 1
02.06 0005 Reverse Deceleration 1
02.07 0005 Reverse Acceleration 1
03.23 050 Threshold for 5% speed output
05.18 0 Standstill Enable OFF
06.13 1 Enable Field Control ON
07.09 0302 Set DAC 2 output = Tachometer input
09.19 0111 Sets “Drive On” output location

c)Any changes or adjustments will be returned to the previousalues if power is
turned OFF unless saved by setting parameter 00.00 data to 001 anegsing RESET. (See drive
manual page 33).

d) If a tachometer is used as feedbadkeocSCR Drive verify that the appropriate
tachometer range is selected on SW1; (refer to paraga@phin the MENTOR Il manual, page 26).
The 50V to 200V range has been factory set.

e) ) If an encoder is used as feedbadkecSCR Drive verify that the appropriate
voltage supply is selected on SW1,; (refer to paragraph 5.2he MENTOR Il manual, page 26). The
15V supply has been factory set.

[.3.2. Note that the SCR Drive “Ready” light and outputas sensitive to input power phase
rotation but will fault if one or more phases are.lost

= NOTE: The Control Techniques SCR Drive can be useld avitigital encoder as

feedback in lieu of a tachometer, check the drawingm&allation information and note the following
parameter changes:

PARAMETER DATA DESCRIPTION
03.12 1 Selects encoder feedback
03.14 * Feedback scaling= 750,000,000 / N x n

N = PPR tbe encoder
n = maxspef motor in RPM

Parameter 03.14 = 732 024 PPR encoder mounted to a 1000 RPM motor

1.3.3. Verify standing motor field voltage on F1 to F2aEixfield voltages will be adjusted
later.



|.4. Start-up for Pattern Generator

1.4.1. Initial adjusting of the Pattern Generator pavemeters. The following potentiometers
have been factory set, verify that they are corrébeir functions and adjustments are described in
Section I.5. FINAL ADJUSTMENTS:

POTENTIOMETER SETTING DESCRIPTION

H 10.0 vVDC High Speed = Elevator rated speed

HIL 7.5VDC Intermediate speed if used

HI 5.0 VDC Intermediate speed boast if used

HL **VDC Inspection speed = 50fpm/rated speed x 10 VD
L2 **VDC Level speed 2 = 15fpm/rated speed x 10 VDC
L1 **VDC Final level = 3fpm/rated speed x 10 VDC

EQ **VDC Earthquake = 25fpm/rated speed x 10 VDC
ACCEL Y2 CW Acceleration

DECEL ¥, CW Deceleration

PATTERN DELAY Full CCW Delay before pattern is generht

DYNAMIC GAIN ¥> CW Pattern transition smoothing

SOFT STOP Full CCW Deceleration to final stop

LO SPEED SMOOTHING Y2 CW Rate of change from DECEIl ¢wel speed

HI SPEED SMOOTHING Y2 CW Rollover from ACCEL to higheed to DECEL
SOFT START Y2 CW Rate of change from start to ACCEL

UP TRIM As reqd. Set UP speed = DN speed

1.4.2. Speed voltages can be measured from COM to approf@sageoint by installing jumper
JP2. CW rotation on the potentiometer increasesdltage. Elevators with rated speed under 250 fpm
will require H, HL, L2 and L1 only. EQ (Earthquake) onlgfecified.

1.4.3. LED's indicating UP, DN, RUN, Speed and functioriscted are located on the PG

Board.



[.5. Running on Inspection

1.5.1. Place controller on inspection (by setting oaller RUN/INSP Switch to inspection).
Our objective here and in the next step is to get Hret@ move in the proper direction, and be
responsive to varying speed commands, with proper taemaoder polarity, and proper motor field
and brake voltage. Adjust the HL (inspection speed) potester on the PG to approximately
0.1VvDC (with a jumper on J2, the voltage can be measuteabr test points HL and COM).

l%j CAUTION: At this point the car may try to run awédg prepared to stop the car.

Try to run by using UP/DN switch in the controller (jordoor locks, if necessary, but remove
jumper as soon as it is possible to do so. Car top ingphsneeds to be on “Auto” for controller
UP/DN switch to function). If the car runs away, neseethe tachometer polarity by reversing the
tachometer leads.

While attempting to run, adjust brake volts to desired véleter to job prints) by adjusting
brake picking and holding adjusting resistors provided.

I.5.2. Pay attention to the car drifting while adjustlmgke. Run car on inspection, with
inspection speed set to zero (HL voltage set to 0.0 vid)rift speed is excessive (greater than 1.0
fpm) adjust parameter 03.22 “Zero Offset” of the SCR Dsligtly to zero the car speed. (Range is 0
to 256 with 128 = 0 adjustment)

1.5.3. Gradually increase inspection speed, to obserferpamnce of the SCR Drive.

l%j CAUTION: Remember that for the moment, the brake @@ application of current to the

motor armature are two totally separate operationstti8y off the SCR Drive with the brake lifted
will allow the car to drift freely until the countengét lands.

Verify that the car now runs smoothly (although it nmayp backwards). The polarity of the
tachometer input to the Drive must be established:eNbihning down, terminal 9 should be positive
with respect to terminal 10 on the SCR Drive power mod@econnector. If this is the case and car
runs in the proper direction, skip to end of step. Otherwesverse both, motor armature wires and the
tachometer wires on terminals 9 & 10. Car should nowinuproper direction with correct tach
polarity established. Slightly vary the inspection spe&tl the HL potentiometer to check the drive
response.

I.5.4. Prove that the brake will properly hold at leastempty car, perform any necessary
adjustments to get proper brake operation.

1.5.5. The following parameters control the motordfieurrent, verify that the settings are
correct.

Jumper Jlon MDAS3 card has been set to 2A or 8A as requir@b Igpecifications. Refer to
drive manual paragraph 3, page 28. For field current ratingsSoamps, refer to drive manual Chap 9,
page 95.



Flip inspection UP/DN switch down to pull in "D" relayh aontroller. Verify motor field
forcing voltage on terminals F1 to F2 is as specifiethéxmotor data, parameters 06.11 and 06.08 are
used to adjust the motor field.

PARAMETER DATA DESCRIPTION

06.11 * Max field amps per table, Drive Manual — page 63

06.08 * % max amps for fine setting

06.15 1 Enable field economy timeout

06.12 30 time delay (seconds) before economy timeout

06.09 500 Economy - % of max field amps

06.07 * Arm voltage at start of field weakening, set to 10 v@ts
below Motor Nameplate Rating

06.10 500 Min value of field amps to prevent excessive weakenin

* Set in accordancéwvmotor requirements

[.5.6. Advance inspection speed to get 1V on terminal 3n@gpect to 20 on the DC-DRIVE
TB connectors (this should be 10% of contract speed). iNgpect up, +1V should appear on term 3.

If a tachometer is used for feedback to the SCR DRulpast the RV-1 trimpot on the drive to
give 0.1, or 10% of contract speed as measured on the govepsowith a hand held tachometer.

If an encoder is used for feedback to the SCR Drive athjagparameter 03.12 on the drive to
give 0.1, or 10% of contract speed as measured on the govepsowith a hand held tachometer.

Now adjust Inspection speed (HL) on the PG to the demispection speed (20 to 50 fpm)

= NOTE: Although not always necessary, it is advantagéouane the SCR Drive to

the motor (it is necessary if the motor is not ragnsmoothly). To tune the SCR Drive follow the
instructions below:

Set parameter xx.00 = 200 to satisfy security requirements
Set parameter 05.27 = 1.

Make several runs of approximately 30 sec in both diesti

Set parameter 05.14 = 05.13.

Record parameter values 05.12 to 05.15 for future reference.
Set parameter 05.27 = 0.

Perform a “save parameter values” procedure.

[.5.7. Remove jumper 4A-24 and check primary safety ciralit items) and repair as
necessary. Check car top stop switch and the up and dotemduitnspect full length of hoistway for
free running clearances. Check all door locks.

1.5.8. Check access operation (if provided) including proper ek bypassing.

1.5.9. Verify terminal switches and slowdown limitspgstlimits, and over travel limits are all
properly set according to hoistway print.

1.5.10. Verify all connectors in the system are cdiyeseated, if you haven't done so before.
Ribbon and plugable field wire connectors can wiggle laasen the system is being worked on. Press
firmly on all connectors to seat them. Be sure dupigxelephone cables are installed along with any
#18 wire cross-connects (If more than one car) acaptdimoistway print.

l%j CAUTION: BE SURE CARD CONNECTORS ARE SNAPPED IN AOIHE WAY.
10



Install F50 fuse if used on this controller.

At this point the system should run correctly on inspectin. If you are still having
problems, review steps above and repeat as necessary.

Follow steps 1.5.11 through 14 before proceeding to Final Adprst of the Elevator in section
l.6.

1.5.11. Set the leveling switches on the car top to greper dead zone, +/- 1/4". For all EC
control systems, LU and LD need to be off (OVDC) whiea car is level. Set all leveling and slow
down magnets in their proper location. The correct vamgths and switch arrangements are specified
on your job selector information. See your contrglients for a correct wiring schematic.

1.5.12. The door operator must be correctly adjusted. Réereto reinstall the door fuses.
Clutches must have proper clearances for running in ostway. Check the print for any special
instruction on your job.

[.5.13. Make sure all hoistway doors and car doors asedland locked. Run the car on
inspection mode through the entire hatch, making suseclear of obstructions. Door zone and level
vanes should already be installed and adjusted to leveathsithin 1/4" of the floor.

1.5.14. Now move the car on inspection to the bottoralleMove the TEST switch to the on
position. This will put the system on independent modenanihspection mode is turned off. TEST
also disables door opening (TEST mode does NOT disableattzging). Move the car below the
floor unto the leveling input with the inspection UP/BWitch, turn the inspection off. The car should
re-level up into the floor. Check that the relays sage@@roperly for re-leveling.
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|.6. Final Adjustment

@kethoroughly before continuing)

1.6.1. Turn inspection mode off (TEST should be on).cé&k car call two floors above. The
car will run up and slowdown into the third floor. Oh&ehow the system responds, especially the
brake, motor and sheave. Decide what part of thersysteds to be adjusted first and focus on that as
you perform final adjustment below. You may need t@ stnd readjust other parts of the system
during this procedure. Any problems with the brake or dihaich clearances will become apparent
here. Correct these problems as they come up befatimwaog with this adjustment.

= NOTE: to place car calls from the machine room, echra wire from the 3-bus terminal

(Ground) to the car call field terminals on the 1/Gatltb TEST mode requires a constant car call input
to run the car. TEST also has a software nonimente timer (five to seven seconds) when the
system will not respond to a new call.

The noninterference timsrlocated in memory address FF9C, and can be
modified to a 2 second value to allow faster responsataalls while the car is operating under test
mode; Please be sure the timer is reset to the preiabadrlue before car is turned off from test mode
of operation. Please refer to Field Reprogramming maouahstructions on how to use the Direct
Access mode of the ‘On Board Diagnostics’ tool

If car does not respond, refer to "Elevator Contr@igide to Error Condition Codes" sheet
which will aid the adjuster in determining why the etevas not responding. Pay particular attention to
the multiple L.E.D. indicators on the I/O board. If Gafeveling, the LVL indicator will be off, and car
cannot respond until leveling process is complete. Ifadrithe door opening devices or call inputs are
active, the corresponding indicator will be lit. If t8® (or SU for up) indicator is on and Down relay is
not picked, check normal limit switch. Also check DSD2 &i5D2 LED's, both must not be off or
reversed. These are the corresponding terminal landingisivn switches that open when car is at the
corresponding terminal floor. Pay attention to liquigstal display on the elevator computer board.

- Verify leveling switches on cartop to give properdieane (+/- 1/4")

- Be sure TM switches or slowdown limits, stop Isniand overtravel limits are all properly
set in accordance with hoistway print.

- Check access operation (if provided) including proper timi bypassing.

[.6.1. Put car on inspection at bottom landing. Put 2/8oatract load in the car. Now start
adding weights in 50 or 100 pound increments and moving carspadnon each time UP and DN.
Adjust brake tension to stop and hold 125% of contract lyaliiping any stop switch except car
stop switch open while running down on inspection. Hb&"DOWN" button in while you trip open
the stop switch (preferably on the inspection statidif)e car should stop on the brake.

With the car loaded with 125% of contract load, setitBpection speed on the PG equal to
the Leveling speed (approximately 4 FPM) and verify thatdar will move up and down with the load
at approximately the same speed. If the car does no@ ohmwn, increase parameter 3.09, Speed loop
P gain and parameter 03.10, Speed loop | gain on the SCR Drive

12



Return the inspection speed to the desired value. Chamgeirfspection operation to TEST
mode with car at floor level. Run the car with oard multiple floor runs as you make adjustments
below to "mold" speed curve.

You will need to make sufficient runs to be sure thatdystem responds how you want.
Take your time here; adjustment procedures are not irthegeick.

= NOTE: a dual-trace storage oscilloscope can be a gehathere. Observing the pattern
output and the tach from the drive can save a lot &f &nd hassle. Connect one probe to terminal 3
with ground on 20 on the TB connector on the SCR Dtlvs,is the pattern signal and is a +10 to -10
volt DC signal, with +10 volts being contract speed & P direction, -10V is contract speed in the
DN direction. Connect the second probe to pin 13 on Bhedhnector, this is the tachometer feedback
signal, -10 volts is contract speed in the UP direction.

[:b CAUTION: If grounding pin on your oscilloscope plug is el@elly connected to the

negative probe lead, then you MUST NOT attempt to cdniecnegative lead to the equipment or
damage will occur. In this case, if your scope has 2+aiarwith channel B invert feature active,
remove negative leads from probes, press A+B buttoncopes Use A and B probes to measure
signals.

= NOTE: a pair of hand-held radios and a helper can bead edp. After the speed pattern is

adjusted as well as possible from the machine roomadhester should ride the car while a helper
adjusts the system per the adjuster's instructions. eTibesimply no substitute for riding a car while
adjusting.

The speed profile drawing, Figure 1.6.1 below, has the spegerpdroken into sections that
can be individually adjusted by the trim pots listed.

PATTERN GENERATOR

ROUND— ROUND
UP TO | =POWN TO
SPEED DECEL

\

Y
m >
o
i

S
[3]8) -
SPEED VANE
o SST?AEEF FINAL
APPROACH LEVELING
VANE
DOOR
PATTERN | |g ZONE
DELAY
> TIME
>| SOFT
STQP
FIGURE I.6.1
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Adjusting the speed pattern can be more of an art tleoeace. You have two goals: ride
comfort and brake-to-brake time. You will have to deeuthich to work on at any one time. The two
goals are not exclusive; you can achieve both. THe tadow, provides the adjuster with information
to fine-tune elevator for best performance and comfBtease read thoroughly and make any
adjustments needed.

POTENTIOMETER |FUNCTION EFFECT
Pattern Delay * Delays start of pattern Allow time farake to pick
Soft Start * Adjusts jerk into acceleration Softentahstart or jerk
Accel Adjusts acceleration ramp Too fast an accel causecessive
current, too slow lengthens floor to flopr
time
Hi Speed Smoothing Adjusts rollover in and out of hidghas great effect on slowdown distance, if
speed too fast causes bumps or overshoot
Decel Adjusts deceleration ramp Too slow can cause lnvet;stoo fast
can cause excessive leveling time
Lo Speed Smoothing ¥ Roll into final approach Preventgrig into leveling speed
Dynamic Gain * Smoothes transitions to accel and
from decel
L2 Leveling or approach speed intdf too fast can cause jerk at door zone
door zone
L1 Final leveling speed If too fast can cause bump
Soft Stop Ramp too stop Can cause overshoot and asnillat

* Led’s indicate when these potentiometers are effective

1.6.2. Make a series of multiple floor runs up, then downevery run adjust, as necessary, any
of the speed curve parameters depicted on figure 1.6.1. Vilwates, check tach mounting and wiring,
if correct, reduce Speed Gain adjustments, parameters 031090ar03.10 (refer to page 53 in the
drive manual). As soon as car is able to run at topdspegform step 1.6.3 below, then repeat this step
as necessatry.

PARAMETER DATA DESCRIPTION
03.09 30 Speed loop P gain
03.10 15 Speed loop | gain

F&j CAUTION: Higher numbers (higher gain) may cause osglatlower numbers cause

sluggish response. If necessary adjust parameters 03.09 and 103sl@ot recommended to set
parameters 03.09 over 80 or 03.10 Over 40.

1.6.3. Now, while making a long floor run, verify ththe car runs at contract speed when 10
volts is applied to SCR Drive TB connector terminais 20. If not, Adjust speed trimpot RV-1 on the
drive to get contract speed as measured on the govep®ar ro

= NOTE: |If using a digital encoder for feedback, adjust param@3.14, Encoder
Feedback Scaling, on the drive to get contract speedasimeé on the governor rope.
14



Verify proper armature voltage at top speed up and downmHtare voltage is too low, verify proper
running motor field volts. If necessary, adjust the mdigdd voltage using parameters 06.07 and 06.10
on SCR Drive. (Refer to paragraph 1.3.9 above), to asgamnotor field, thus causing the armature
voltage to reach the rated voltage.

1.6.4. The car should now be running at contract speednwithvershoot on acceleration and
should be undergoing a reasonable deceleration. Thesiteget a smooth overall deceleration into
the leveling zone, but to not spend much time at a steadlng speed.

1.6.5. Cars requiring a slower one floor run speed (Intéiaihe speed), require additional slow
down magnets, which have been supplied and must be mounsédwas on the tape layout drawing.
Potentiometers HI and HIL on the Pattern Generatdrthe HIL timer on the HLS board will require
adjustment. The functions of these additional adjustnaetas listed in the following table:

POTENTIOMETER |FUNCTION EFFECT

HI Desired speed at slowdown Should match multi floor dimmn

HIL Target speed to hold acceleratipAdjust with timer to prevent bump into
until slowdown is actuated HI speed

HIL timer Adjusts time HIL is actuated

F&j CAUTION: Adjustments made in step 1.6.2 cannot be chamyeglchanges to the
deceleration portion of the speed curve will require retmpist of the multi-floor runs.

[.6.6. The adjustment should now be completerifyvand correct proper floor leveling, and
make sure door zone sensors are adjusted to prevent dexpgmiag outside +/- 2" from floor level

l%j CAUTION: IT IS RECOMMENDED TO ELIMINATE ANY PRE-OPEING AT ALL,

UNLESS SPECIFICALLY SPECIFIED. THE V800 CONTROLLER B8BAA JUMPER OPTION
FOR JOBS REQUIRING PRE-OPENING (SEE PRINTS).

1.6.7. Verify all connectors in the system are cotfyeseated, if you haven't done so before.
Ribbon and plugable field wire connector can wiggle loglsen the system is being worked on. Press
firmly on all connectors to seat them.
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SECTION I

II.1. Low Speed Safety Monitor Adjustment

25 NOTE: The Low Speed Safety Monitor (LSSM) containgesal circuits required by code,

ANSI/ ASME Al17.1, and other safety circuits and therefeimeuld be adjusted carefully, The safety
monitors of the LSSM are:

1. Elevator Overspeed

2. LSSM Tachometer Monitor

3. Leveling Disable

4. Leveling and Inspection Overspeed
5. Terminal Slowdown monitor

F&j CAUTION: The following adjustments should not be attempted until the final
adjustment of the car is complete or this procedure wilhave to be redone.

&5 NOTE: TP-8 is ground, all measurements are to be madietmat negative lead attached to

TP-8. Do not use any other ground point for this purpossn dscilloscope is used, be certain that the
ground lead is isolated from the line or the board wiltllhmaged.

F&j CAUTION: Verify: Jumpers J1 & J2 on the LSSM board are in plags@e to remove
jumper when adjustment is complete.

[1.1.1.A Set Up utilizing Pulse Input:

&5 NOTE: Skip to 1.1.1.B if Tachometer is used for speed monitor fdback.

Jumper J3 on the LSSM board is set to “FREQ".

“TEST” switch on HLS (relay) board is on; this disegdoor operation.

Make a multi-floor run so that the car achieves camntspeed and measure and recordhigdest
voltage on TP-6 with respect to TP-8 on the LSSM board.

11.1.1. B. Set Up utilizing Tachometer Input:

25 NOTE: Skip to 11.1.2 if Pulse Input is used for speed monitordedback.

Jumper J3 on the LSSM board is set to “VOLTAGE” andstesiR45 is installed.

“TEST” switch on HLS (relay) board is on; this disegodoor operation.

Make a multi-floor run so that the car achieves cantspeed and set VR6 so that the voltage on TP-6
with respect to TP-8 on the LSSM board. is approxima&elglts.

[1.1.2. OVERSPEED potentiometer setting: with the aamning at contract speed, turn the
"OVERSPEED" trimpot CCW until the board does an Overdpggp. The "OVERSPEED" LED and
the "SAFETY TRIPPED" neon should be lit. This vesfithat the Overspeed circuit is working. Now
multiply the tach voltage recorded from I1.1.1 above by 1.$8t the "OVERSPEED" trimpot to give
that voltage at TP-3. This sets the Overspeed trip poibl5% of maximum normal speed.
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[1.1.3. TACH LOSS potentiometer settingpeTSCR Drive is set to activate the output tied to
the LSSM board's "AS" input at 5% of contract speed (pat@n3.23). While making one floor runs,
slowly turn the "TACH LOSS" trimpot CW until the boadldes a tach loss trip. This verifies that the
LSSM tach loss circuit is working. The motor drive litssown “Tach Loss” monitor. Multiply the
voltage recorded from I11.1.1 above by 0.03. Set the "TACIES" trimpot to give that voltage at TP-
1. Put the car on test and make several runs to Weaifythere is no tach loss tripping.

[1.1.4. LEVEL DISABLE potentiometer setiinPut the car on inspection and position it on a
leveling vane. Ground TP-5. This should make the "LESABLE" LED light. Remove jumper J2
from the LSSM board. Put the car back on test. Tdreshould not move. Remove the ground
jumper from TP-5. The car should now level into the@rflo This verifies that the leveling disable
circuit is working. If the contract speed is below 500 fpmaltiply the voltage recorded from 11.1.1
above by 0.3. If the contract speed is 500 fpm or morejpiguihe voltage by 0.2. Set the "LEV
DISABLE" trimpot to give that voltage at TP-5. Thigs¢he leveling disable threshold to 30% or
20% of maximum normal speed, depending on the contract speed.

[1.1.5. LEVELING and INSPECTION OVERSPEED paiemeter setting: Put the car on
inspection. While running the car, turn the "LEV/INS#tnpot CCW until the board trips. The
"LEV/INSP" LED and the "BOARD TRIPPED" neon should libe This verifies that the leveling and
inspection Overspeed circuit is working. Leave the baattie tripped state. With the car stopped,
remove the jumper from J1. The SAF relay should dropplaRe the jumper. Put the car on test.
Make a multi-floor run and measure the voltage at TP-6nwhe car speed has stabilized after any
initial speed overshoot. This is the tach voltage wtie car is running exactly at contract speed.
Multiply that voltage by 140. Divide the number you gethsy tontract speed of the elevator. This is
the tach voltage at 140 fpm. Set the "LEV/INSP" trimfmgive this voltage at TP-4. This sets the
leveling and inspection speed trip point to 140 fpm.

EXAMPLE: Contract spe= 400 fpm
Tach Voltage @ contract speed = 5.00 V
5.00 X 140 = 700; 700 / 400 = 1.75 (the answer)

Set TP-4t01.75 V.

[1.1.6. TERMINAL SLOWDOWN potentiometer seti Check the controller prints to see if the
"SLDN" terminal on the LSSM board is tied to 4A busit Is, skip this adjustment.

While making multi-floor runs into eithef the terminal landings, turn the "SLOWDOWN"
trimpot CCW until the board trips as the car slows denmapproach to the terminal. Now turn the
trimpot back about a half a turn at a time until therbaoesn't trip on terminal slowdown. Measure
the voltage at TP-2 and turn the "SLOWDOWN" trimpot uihtilses 0.1 V. EXAMPLE: If the 'non-
tripping' voltage at TP-2 is 6.50 V, set it to 6.60 V. Nowkenanulti-floor runs into both terminal
landings and see that the board does not do a slowdagwn lfrithe board does trip, increase the
voltage at TP-2 in .1 V steps until it does not trip. afiym check to see that the voltage setting on TP-
2 is less than or equal to the voltage recorded fronilafove.

[1.1.7. Remove jumpers J1 & J2 from the LSSMrtho& he adjustment is complete.

25 NOTE: The LSSM board has two fault indications. If aulf occurs momentarily, the

associated LED will illuminate and stay lit as a wagnithe safety circuit will not open until the fault is
maintained for at least 0.4 seconds. This is indicatetidoyneon lamp.
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[1.2. Motor Limit Timer Control

If car is running and fails to reach its call withirpee-determined time interval, the controller
will automatically stop the motor, further operationtbé elevator is prevented until the trouble has
been corrected by cycling the inspection switch or posgconnect. The computer error code LED
indicators and LCD (if provided) will display the corresgmg error status. This timer is factory preset
for 120 seconds; refer to Field Re-programming Manual &ruetions on adjusting this timer on-site.

[1.3. Multiple Door Open Times

The V800 controller is equipped with selective door timingdar, hall, and short door open
times. The factory pre-set values are field-adjustdbleugh the use of the ON-BOARD diagnostics
unit. Refer to Field Re-Programming Manual for completi@itle Check door open times for proper
operation and in conformance with Handicapped and applicabies.

Il.4. GUIDE FOR PERFORMING ELEVATOR SAFETY TESTS AN D INSPECTION

= NOTE: The following procedure is intended as a guide whitopaing periodic inspection

and safety tests of elevator. Please refer to S@ketle for Elevators and all applicable local codes fo
requirements.

F&j CAUTION: Safety tests should be accomplished by qualdgjuster or serviceman.

A helper should always be present and prepared to turnaafflime disconnect to remove power from
elevator when needed that car is run with safety begtdypassed. Proceed with caution.

™= NOTE: For the following safety tests, 11.4.1thru 11.4.5, renove filed wire from terminal

RD when Absolute Floor Encoding is used. Reconnect ther@ito terminal RD when safety tests
are completed.

11.4.1. FULL -LOAD CAR BUFFER TEST.
11.4.1.1. Put full load in car, then place controllet ®sitch to test position.
11.4.1.2. Call elevator to a floor several floors upnfr bottom, except top floor.

11.4.1.3. Jumper terminal 4A to all down slowdown switchesninals (DSD1, DSD2, and
DT6 thru DT14 if used for higher speeds).

11.4.1.4. Place jumper from controller terminals 17 to PBis bypasses safety switches. Also
jumper terminals 29 to 33 to bypass down normal limit.

[1.4.1.5. Place a car call to bottom floor to runictéo buffer. After car strikes buffer and drive

sheave slips under cables, quickly flip controller inspacswitch to inspection to stop car. Run car up
to bottom floor level and remove all jumpers above.
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11.4.2. EMPTY CAR COUNTERWEIGHT BUFFER TEST
11.4.2.1. Place controller test switch to test position
11.4.2.2. Call elevator to a floor several floors hvelmp except bottom floor.
11.4.2.3. Jumper terminal 4A to all up slowdown switchemimals (USD1, USD?2).

11.4.2.4. Place jumper from controller terminals 17 to PBis bypasses safety switches. Also
jumper terminals 28 to 30 to bypass up normal limit.

11.4.2.5. Place a car call to top floor to run countegieinto buffer. After counterweight
strikes buffer and drive sheave slips under cables, quigklgantroller inspection switch to inspection
to stop car. Run car down to top floor level and renadMempers above.

11.4.3. GOVERNOR TEST

11.4.3.1. ELECTRICAL OVERSPEED TEST: Manually trip gomer overspeed switch open
to verify that safety circuit drops out. Now, with gaver cable lifted off the governor, spin governor
while measuring speed to verify electrical and mechbtipping speeds. A variable speed drill motor
is very handy for spinning governor. Place governorecaid contact back to normal. Repeat
procedure for counterweight governor, if any.

11.4.4. FULL LOAD CAR SAFETY OVERSPEED TEST
11.4.4.1. Put full load in car, then place controllet ®sitch to test position.
11.4.4.2. Call elevator to Top floor.
11.4.4.3. Place jumper from controller terminals 17 to Dds bypasses safety switches.
11.4.4.4. Adjust maximum speed for Overspeed tests.

11.4.4.4.1. If a tachometer is used for speed feedback, seiteg of parameter 03.02 (Speed
feedback) by moving link jumper LK1 on the SCR Drive MDA%ald to the “Adjust” position. Return
jumper after noting the data value. While running car dowinspection, adjust speed trimpot RV1 to
get car running at a speed about 1.4 or more times higheibdfore. If adjusting the trimpot does not
speed car up enough, you'll need to turn on the 60V to 300V SWthom the SCR Drive. Be sure to
turn the 50V to 200V SW1 switch off. Then adjust trimpot RV drive to get the 1.4 times
inspection over-speed.

11.4.4.4.2. If an encoder is used for speed feedback, ntitegsef parameter 03.12 (Encoder
Feedback Scaling) and reduce setting to get car runningpetteal about 1.4 or more times higher than
before.

11.4.4.5. Return car to top floor and remove car frospéction. Place a car call to bottom
floor, and be prepared to measure car speed at trip p@ntwiC accelerate to overspeed until safety
sets firmly. Flip controller inspection switch to frestion to stop car. Restore car safety and contact to
normal, as well as governor contact. Set parameter @3.03.12 and SW1 to the setting noted in
step 11.4.4.4 above. Remove all jumpers above to plackackrto normal operation.

F&j CAUTION: After completing safety tests, be sure tmoge all jumpers above.

= NOTE: Reconnect field wire to terminal RD if Abs@utloor Encoding is used.

19



Section Il

TROUBLESHOOTING GUIDE

[ll.1. System Not Functional In General (car won't run)

The solid state portion of the Elevator Controls' idarocessor Controller is
the most reliable part of the entire elevator plakthile it is possible that a
problem may occur, one should first look to the powertrcdlar and "outside

world" for malfunctions. It should also be noted tha #ame program loop is
used for both cars of a duplex installation, and thané car is running, the
computer is working properly, even if the other car aperative.

IMPORTANT

For your convenience, and in order to save troublestgpdime and money, the V800
controller is equipped with multiple indicators that areigfes] to help you troubleshoot at a glance.
You are strongly advised to pay particular attention éoirticators on the 1/O board, every action the
computer wants to take is indicated (DOF for example sdaor open function, the computer wants
to open doors), and every action the "outside" contrellants the computer to perform is also
indicated (DOB for example means the door open buttactise). Note that a Bar on top of signal
name indicates that signal is in the active mode whenLED is off, FRS and FRA are a good
example, when off they indicate car is on Main oeralate fire mode. The computer error code LED
display will flash a particular status/error code as deteby computer; a list of these codes is pasted
on the controller door, if not, procure a copy from Eweld-reprogramming manual. The computer
error/status codes are also displayed in English formathe LCD display, if provided. Finally, if
available, an IBM PC compatible may optionally be uedpowerful trouble-shooting, diagnostics,
monitoring purposes.

If a particular car is not running, first make sure tihas not on Fire Emergency Service.
Normal operation of the Fire Emergency circuitry iheve 24-110V on Terminal 443 with respect to
Terminal 3. * If the elevator is not operating under Eraergency Service, all power supplies should
then be checked. The natural starting point is theetpbhase input. There must be 208-480 VAC (as
specified) present between all combinations of pha$ed, verify that each Power Control step-down
Transformer has the correct secondary voltage. (Ref€ontroller Schematic, Page 1, for terminal
and fuse numbers.) Replace fuses as necessary.

The local controller power supplies should be verifiedrstFTerminals 4A and 4 should
measure +110 VDC. Terminal 50 should measure +110 VDC (omgeoitaicated on prints). 208-240
VAC should be present between Terminal Strip termin&l2 (104-120 vac for 120 volt circuits). If
any of the above power supply voltages are improper, dhecippropriate fuses. (Again, refer to the
Power Control system Schematic Diagram).

= NOTE System common is the 3 buss, and unless othenwiszl all DC voltage
measurements are with respect to Terminal 3.
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In the upper left portion of the Power Controller Syst8chematic Diagram can be seen a
string of normally closed safety contacts and switat@®ecting Terminal 4A to Terminal 24. In
order for the car to run, all of these contacts mastlbsed, applying +110 VDC to Terminal 24 and
pulling in the SAF Relay. With SAF picked, Terminal 4l\also be at a +110 VDC level.

Assuming Terminal 4 is operating properly at +110 VDC, chhekoperation of the computer
system by observing the MPR output indicator on 1/O thoafhis indicator should be lit, signifying
that the computer system has control of the carhdf MPR LED is not lit, go to the section on
Microprocessor Troubleshooting.

After verifying that the MPR indicator is on, check foroper HLS Module relay operation
(The HLS module is the relay control board in conempllIn order for the car to leave a landing in
response to system demand, the following relays mugicked: INS, DOL, U (or D depending on
desired direction), P, and SAF. H relay will also pic&lawdown for the direction of travel is made up.

Note that direction (SU/SD), and speed signals (HR/HiRer the HLS Module from the
computer drivers on the I/O board, via the connectibgon cable, (pin numbers are indicated on
prints, pin one is indicated by red conductor in ribbobleda if a high speed run toward a call is
required. Register a call and check the appropriate up or doww (SUA/SDA) LED. If neither
arrow is on, make sure no special function has cowotrohe car (INS in, INA out, and FWI -fire
warning indicator- is off (Terminal 443 & 444 at 24-110V). liftae above functions are normal,
registering a call must establish a direction arroWthére is still no arrow refer to the section on
Microprocessor Trouble-shooting.

Some of the above mentioned relay coils are hardimggdecked through the door safety
circuit. In order for the car to move away from adiag, all doors must be closed and locked. A
locked condition is indicated by DLK indicator on 1/O babdit (+120 VDC on Terminal 11, while an
unlocked condition places 0 VDC on Terminal 11). If therdsiang indicates an unlocked condition,
examine and repair the door locks as required. Should te@Relays remain out with a properly
locked door circuit, check the operation of the relaygiusfly jumping Terminals 4 to 30. U should
pick. If it does, but jumping 4 to 28 does not, check and rdpairUP STOP LIMIT switch.
(Similarly try 4-29 and 4-33 for down.) If the U or D Redgick on these tests (and the P Relay picks
with either U or D) but do not with the registratiohaocall, with SU/SD indicator on 1/O board lit,
turn controller off and replace the ribbon cable cating the HLS Module to the 1/0O. If SU/SD
indicator does not lite-up, check that call registered likdicated call latched, if you cannot get calls
to latch-in, refer to the section on microprocessmubleshooting.
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[1l.2. Malfunctions in an Operating System

[11.2.1. Doors Operating Improperly or Not at All

Problem

Solution

Blows fused F8 and/or F7 and/or Resistdrest For: (1) Damage to relays O, C, or CX. ((2)

(RD1) Overheats (250hms 225W). Mechanical trouble on door operator on car.

Problem Solution |

No operation of doors, DO and DC relgyLheck: (1) All components in the O, C, and CX reglay

operate OK, fuses F7 and F8 are OK. | circuits, and (2) Mechanical trouble on door operatort on
car.

Problem | Solution |

Doors operate one direction only apdest for contact closure across the proper relay- @G f

correct DO and DC relays are operating.close, DO for open.

Problem | Solution |

Doors operate one direction only. OnlCheck DOF/DCF indicator on I/O driver board.

one DO or DC relay will operate. (Refer to Microprocessor Troubleshooting Guide).
Turn "NORMAL-TEST” switch on HLS Module to
NORMAL."

Problem | Solution |

Door speed incorrect at either end |ofCheck: (1) Slowdown cams that operate slowdown

travel. Doors slam or drag. resistors on door operator on car top. Readjust if
necessary; and (2) Spring operated door closef on
hoistway door.

Problem | Solution |

Doors open a few inches or less at ¢riReadjust upper and lower link connections on lift rod|for

particular landing and appear to peoor lock so that lock properly clears lip of enclosure.

mechanically stuck but reclose so car ¢an

leave.

Problem | Solution |

Other mechanical problems with doors.| Refer to drawings relating to mechanical portions afrdo

operator.
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[11.2.2. Drive Problems

[11.2.2.1 Refer to Mentor Il manual supplied by manufacturer.
Note that a record of the last four @railures have been recorded and can viewed
thru parameters 10.25 thru 10.28. (Refer to page 71 in thdb8@Rmanual).

[11.2.2.2 The following critical drive values can be digeld on the SCR Drive digital readout,
(refer to page 29 of the drive manual):

PARAMETER DESCRIPTION DATA| ACCESSED AT
11.01 Armature Voltage 03.04 00.01
11.02 Armature Current 05.02 00.02
05.05 Scaling of Arm Curr, set 2.5 x Rated *

Current
11.03 Speed in FPM 03.08 00.03
03.16 Speed scaling, set to Contract Speed *
11.04 Speed Reference - Volts 01.02 00.04
11.05 Speed Feedback - Volts 03.02 00.05
11.06 AC line Voltage 07.06 00.06
11.07 Motor field amps (% Of 06.11 x 10) 0603 00.07

[11.2.2.3 Drive Programming — Following is a ldtall drive parameters that have been changed
from the drive default programming. It is recommended tiatblank parameters be recorded after the
elevator is completely adjusted.
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QUICK REFERENCE SHEET

PARA DESCRIPTION FACTORY FIELD NOTES

METER SET SET
02.04 FWD ACCEL 1 0005 0005 Sets minimum accetébiéme — unit is .1 sec
02.05 FWD DECEL 1 0005 0005 Sets minimum accetédgme — unit is .1 sec
02.06 REV ACCEL 1 0005 0005 Sets minimum accetébéme — unit is .1 sec
02.07 REV DECEL 1 0005 0005 Sets minimum accetédgme — unit is .1 sec

03.09 (3) | SPEED LOOP P GAIN 030 Increase for megellation

03.10 (3) | SPEED LOOP | GAIN 015 Increase for nmexgulation

03.12 (2) | DIGITAL FEEDBACK SELECTOR 0/1 0/1 =Danalog tachometer or armature, 1 = encoder fedba
03.13 ARM VOLTAGE / TACHOMETER 0 0 0 = tachometérz armature voltage feedback

03.14 (2) | ENCODER FEEDBACK SCALING 732 7500000@Ppr x rpm) used for jobs with encoder

03.15 (1) | MAX ARMATURE VOLTAGE Per nameplate Dewutput will not exceed this value

03.16 (2) | MAX SPEED (for display scaling) Ratqub8d Rated Sp| Scales display viewed at 00.03 to FPM
03.23 ZERO SPEED THESHOLD 150 150 Sets output &8-3B for LSSM tach loss protection
04.04 CURRENT LIMIT As required [3 x motor fulldd amp / 2.5 x drive rating] x 1000, 0.1% of ma:
05.05 MAX IMUM CURRENT (scaled) 2.5 xdrive ratindg ~ Same Current scaling for readout at 00.02
05.12 DISCONTINUOUS | GAIN 065 * * Set by autotune
05.13 CONTINUOUS P GAIN 033 * * Set by autotune
05.14 CONTINUOUS | GAIN 033 * * Set to value in A3, after autotune
05.15 MOTOR TIME CONSTANT 050 * * Set by autotune
05.18 STANDSTILL ENABLE 1 0 Must be set to 0 foeehtor application

06.07 (1) | BACK EMF SET POINT Motor rating — 1( de where MF weakens (sets running voltage)

06.08 (1) | MAX FIELD CURRENT 1 % of para 06.11 Steld forcing current in % of parameter 06.11i i0.1 %
06.09 MAX FIELD CURRENT 2 0500 Sets field standmgrent in % of parameter 06.11, unitis 0.1 %
06.10 MINIMUM FIELD CURRENT 0500 Sets field minirm current in % of parameter 06.11, unit is 0.1 9

06.11 (1) | FIELD FEEDBACK SCALING 02xx XX = %2 ampcrements up to 16 (8 amps). See note 4 for FXM5
06.12 FIELD ECONOMY TIMEOUT 030 Time after runlfies reduced to standing field (seconds)
06.13 ENABLE FIELD CONTROL 1 1 Enables field cortro
06.15 ENABLE FIELD ECONOMY 1 1 Enables standinddigmer
07.09 DAC 2 SOURCE 0302 0302 Sets output @ TB2-5Beed feedback to SDI (+/- 10 volts)
09.19 STATUS 3 SOURCE 0111 0111 Sets output @ TB3-Drive On
09.25 STAUS 6 SOURCE 1009 1009 Sets output toTB3-38% speed output (parameter 03.23)
10.30 TACH LOSS ENABLE 0 0 (1) Will disable TachdsoSensing
11.01 PARAMETER VIEWED @ 00.01 0304 0304 ARMATURBVTAGE
11.02 PARAMETER VIEWED @ 00.02 0502 0502 ARMATURBEIRRENT
11.03 PARAMETER VIEWED @ 00.03 0303 0303 SPEED RV
11.04 PARAMETER VIEWED @ 00.04 0102 0102 SPEED COMMD (+/-10 VOLTS)

11.05 PARAMETER VIEWED @ 00.05 0302 0302 TACHOMETEREDBACK (scaled to +/- 10 volts)
11.06 PARAMETER VIEWED @ 00.06 0706 0706 LINE VOLGE
11.07 PARAMETER VIEWED @ 00.07 0603 0603 MOTOR FIEAMPS (% of 06.11 x 10)

NOTES:

Parameter xx.00 must be set to 200 to satisfy #gcaquirements before any parameter can be clange

Save changed parameters by setting parameter @0108nd pressing “reset” or changes will be Idsemvpower is cycled.

To perform an autotune of the current loop, seam@ter 05.27 = 1, run elevator up and down forrs¢@econds, set parameter 05.14 = 05.13, reset

parameter 05.27 = 0, record and save parameters.

Parameter values blank in the FIELD SET columnlmeet during adjusting and recorded, parametéhnssaiues listed in the FIELD SET column can
not be changed, see notes below.

(1) Motor Field Current — parameters 03.15 (Max Atane Volts), 06.07 (Back EMF Set Point), 06.08 &1 (Motor Field Forcing Current), are
interrelated and can cause bumps or porpoisingjlaiver into high speed. The cause is that paran@3.15 will not let the armature voltage excéded t
setting, if the motor field current does not redfast enough, the commanded speed cannot be msinga bump. The solution is to allow the armature
voltage to go higher, momentarily, or reduce théamforcing field. The armature running voltagelwéduce to that set as parameter 06.07.

If the armature voltage is clamped, parameter 1@ill@hange from 0 to 1.

(2) A hand tachometer must be used to adjust aspe&d of the elevator.

If a tachometer is used for feedback, adjust pmterter RV1 on the SCR Drive to obtain correct dpeev will increase the elevator speed).
If an encoder is used, change parameter 03.14ustapeed. Decreasing 03.14 increases car speed.
Be sure that switches SW 1, B thru H are in the@r@osition; B to D is used for encoder, F to Hté@hometer, only one can be on at a time.

(3) Parameters 03.09 and 03.10 can be increaseetassary to pick a full load or for better regofatHigher values can cause oscillations. It is no
recommended to increase parameter 03.09 over 88.50 over 40. Generally 03.10 should be ¥ of 03.09

(4) When using external field module FXM5, paramé@11 — xx = amps (15 amps = 215).
111.2.3. Call Button Problems
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Problem |
Car will not respond to a specif]
call.

Solution |

c If the system does not register a call (or a groupalig)dout the
car functions normally otherwise, the call inforratiis not
reaching the computer data storage memory. First maketlsair
the call common (terminal 6 for car calls or terrh®@ for hall
calls) is live with correct voltage with respect tob@ss. Ther]
check the terminals on the controller. One easyhotktof
determining whether the problem is internal to thetr@dier or in
the external field wiring is to momentarily jumper 3tte call
terminal number in question. If the car responds toctte the
problem is external. If not: (1) Check that when taminal is
jumped to terminal 3, the corresponding LED lights up, tleésr
to microprocessor troubleshooting section to checlctimeputer
CCD (HCDX) -Car (Hall) call disconnect- function idsi
computer which comes on to indicate computer not acee
calls. (2) Replace the associated input/output board.

Dtin

Problem |

Solution

Car responds to call button b
call registration lamp will nof
light.

utAfter verifying that the bulb is not burned out, checlsée if the
problem is internal to the controller or in the ertd wiring. This
is most easily observed by noting if associated LEDt.idf it

won't show call registration, check for voltage on cammon
supply. Should the common voltage be correct, replace

the

associated input/output driver board.

[11.2.4. Position Indicator Malfunctions

The position indicator is strictly under software cohtr

Problem | Solut

ion |

Position indicator out of Refer to section 8 in SDI's manual, review sectiorsdire with Floor
step with elevator car. count, pulse, terminal, and hoistway not learned errafsrify proper
operation of the DZ input, making sure that the proper kigg®
operates when magnetic switch is on a vane. Alsokcfogcmissing or
damaged hoistway vanes.
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111.3. MICROPROCESSOR TROUBLESHOOTING

The basic idea of this section is to determine if@benputer Logic Check-out indicates a faulty
board, and if so which, if any, of the microprocess@mtem logic boards is faulty, so that a good board
may be substituted. No attempt has been made to diagpest#ic problems that might be on any
particular board, since to do so requires specializecetpspment not generally available to elevator
service mechanics.

Let us assume that you have come to the conclusiorathatitput is not coming out of the
computer system when conditions appear such that it shAulthis point it becomes necessary to
determine if the computer is trying to turn on the outpuhat, and if not, what is preventing it from
doing so.

To find out what the computer is "thinking" or trying to, dee need to look into its memory
itself. This is done by using the ON-BOARD diagnostics imthe manner described in the Field Re-
programming manual.

As an example, let us say that it is observed thatitloe open function output fails to operate
the door open relay DO in response to a door opening sigoal. It is observed that the DOF door
open function output LED indicator does not turn-on. We reet/ the diagnostics switches as
described, and locate the DOF function near the botibtine Memory Flags Listing page which
indicates an address of 9B for DOF and observe thatedndbee LED indicator corresponding to the
DOF position is off. This tells us the computer is fnohing on the door open output. This must mean
that either the open signal input (say door open buttoB Bddiress=81) is not coming in, or computer
thinks doors are already fully open (DOLF -door open limdnt input is zero, address 80), or it is
otherwise unsafe to open doors (DZ=0 or HIR=1). Inspedaiathese flags will indicate either that an
input was not supplied to the system properly, or thatdmeputer cannot see it. In the later case we
suspect that the 1/0O board (specially if DOB and DOLFndb track input signals), or ribbon cable
connecting it to computer board is faulty.

In a manner similar to the example above, any athgput/input can be traced to the computer
memory in search for the faulty section. The sedbelow illustrates the logic involved in the computer
to process the indicated outputs and signals.

111.3.1. OPERATIONAL LOGIC DESCRIPTION

The following description of computer logic control is cdsed in a synthesized format (Boolean logic
flow equations). They are very simple to read and undefsiathe following guidelines are
understood:

a. The logic equations below use signal abbreviatiomeegsaas listed in the Field Re-
programming manual; they are used on the job prints ®miput/output signals. These abbreviations
are easily learned since they clearly representighalshame (e.g., DOB=door open button, DC=Down
Call cancel, etc.).

b. The small zero superscript used on a signal name tieslittaat the signal is active when off,
or it is required for signal to go off for something t@ppen. Thus, DOLFs a signal that when on,
indicates doors are not fully open, when off indicabes toors are fully open.

c. The plus symbol + is used to indicates an OR funclibns the equation: DOB+SE reads,
"either door open button input OR safety edge input". Likewl® & symbol is used to indicate an
AND function. Thus the equation DOI & DOPEDOF reads "door open intent on AND door open
limit off will generate a door open function output”. Rleaote that the words AND and OR are used
instead of & and + symbols when combining two smaitgrations.
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LOGIC FLOW EQUATIONS
[11.3.1.1 Door Open Function Output -DOF:

(Demand) CCF+UC+DC OR (Input) DOB+SE+PHE+DHLD AND DDOI
DOI & DOLF° = DOF.

[11.3.1.2 Door Open Function Rear Output -DOFR:
SAME AS ABOVE, FLAGS ARE SUFFIXED WITH LETTER R: (RR, UCR, ETC.
[11.3.1.3 Computer Up Output -SU:

Start: DZ & DLK® & HIR & DMU = SU
Hold: HIR+DZ° AND SU & DLK® = SU

[11.3.1.4 Computer Down Output -SD:
Same as SU above, replace DMU/SU with DMD/SD.
DMU/DMD are the demand flags, they are set any time ¢bmputer is
requested to move the car in response to a call (SUA+SDL), car lost
(BFD+TFD = 1), parking demand (UPF+LPF = 1), fire or emecgerecall
(FRM+EPR).
[11.3.1.5 High Speed Output -HR:
Start: DLK & EQA® & (DMU & USD1 + DMD & DSD1) & LVL & DOI° = HR
Drop: CCT+HCT+CCF+CCR = HR Call answered.
OR DMU’ & DMD?& (SU & STU + SD & STD) = HR . Lost demand.
OR DLK+EQA+(DNS & DSDP)+(UPS & USD?) = HR’ . Not save for HR.
[11.3.1.6 Call Disconnect and Reject -CCD, HCDX, HCR:

a. CCD - Car Call Disconnect (car calls won't lxtch
IN+EPI+FRM+EPS+EQA+MLT+INC+ISR+TFD+BFD+CCDFU+CCDFD = CCD

b. HCDX - Hall Call Disconnect (hall calls won'tda):

FRS+FRA’+EQA’ = HCDX. If duplex both car's flags are considered.

c. HCR - Hall Call Reject (calls latch but car wae'spond):
INC+FRM+EQA+TOS+ISR+HLW+SAF+IN+EPS = HCR

Even if HCR=0 (CCD=0), Hall (Car) calls will be ignar®y computer (even when latched-in if

car stopping table indicates car should not respond to calchsee car stopping table in Field Re-
Programming manual.
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[11.3.2. HARDWARE LOGIC:
[11.3.2.1. Computer Power Supply.

The proper voltage to the SDI and elevator computer baardSVDC +/-5%; this voltage
should be checked at the power supply +OUT to -OUT tersinalyou need to adjust, be very
cautious, turning adjustment for too high an output will calbiseunit to trip out. If this happens, lower
adjustment back, then cycle power off.

[11.3.2.2. Microprocessor Board.

F&j CAUTION: Do not depress the microprocessor reset buttioile car(s) is running,
as it will cause car(s) to stop from whatever speegdhe moving. Use extreme care.

Function of Lights and Switches.

On the processor board, there are nine light emittingedi (LED's), five push buttons, and
some switches. The one LED located by itself neartép of board is an indicator that, if on, says that
the processor is at least functioning in a very basig, but does not necessarily mean that the system
is functioning normally. The eight remaining LED's area row, and are used to display the
error/status codes (so will the LCD display, in Engfstmat). In general, the car A/B switch directs
the eight LED's to be indicators for CAR A if the &k is UP or CAR B if the switch is DOWN for
single computer duplex systems only. Normally, howeves,A/B switch is always left in A position
since most systems are supplied with one computer pelRefar. to Field Re-programming manual for
details on the use of switches on computer board.

There are a group of special conditions that are recedyiy the processor and if one of these
"errors" occurs, the processor will display the codeesmonding to that condition. Then this code is
looked up by the serviceman in a chart to see whasithation was that caused the processor to
display the error (see Table II for an error codenfistin Field Re-programming manual). Not all
errors in the system are detected and displayed by thegsa@r; but the most frequent errors have been
programmed to be recognized. Even the fact that thelddostring is open, as it sometimes is during
normal operation, is an "error" code, so this codebailfrequently displayed during normal operation.
The error codes are arranged in priorities so thatoifenthan one problem is present; the most
important one will be the one that is displayed (on LdiEplay provided, multiply error codes are
displayed in scrolling fashion). The CAR A/B switchlwelect the error codes, if any, for whichever
car is selected, but both cars cannot be viewed aatine time. So, if the switch is set on CAR A and
a problem occurs on the other car, it will not be digpdl. In a single car elevator system the CAR A -
CAR B switch should be left in the CAR A position. Saim true for most systems supplied with one
computer per car.

[11.3.2.3. 1/0O Board (I/O-E X Board)

Since the 1/0O board performs the task of buffering behwne relatively well protected five
volt computer logic environment and the 110 volt eledtyiceisy outside world, most microprocessor
system problems occur on the 1/0O boards. The input bséfetion of the 1/0O accept high-level inputs
from the HLS board or car signals, and convert thenfivio volts signals for the computer. Also
included is low-pass filtering to reduce noise suscepyibiiind Schmitt triggers to increase noise
margin. The relay and signal driver section of theldé@rd provides high voltage switching outputs to
actuate relays on HLS module and general elevator signals
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SECTION IV

DETAILED EXPLANATION OF SUPERVISORY SUBSYSTEM

IV.1. Detailed Explanation of Supervisory control Subsystem Opation

The operation of a computer is basically serial. Tibathe actual logical decision-making
process is concerned with one piece of data at a tiBiece an elevator is a continuous, real-time
machine, the supervisory control subsystem microcompuitericroprocessor is made to operate in a
loop, performing a pre-determined pattern of instructioasyrtimes each second. Its speed is such
that each elevator control function appears to beirmamtisly monitored. The paragraphs that follow
offer a brief explanation of the basic control loopl dhe functions performed by the computer during
each portion of that loop.

Before any logic decisions can be made, data must beredgso the first portion of the
control loop is called "contact scan." At this tithe microprocessor interrogates each input (hall calls,
car calls, and power subsystem inputs) and saves thém data storage memory. The data from the
memory is then used during the rest of the control ldopeffect, the controller takes a "snapshot" of
the entire elevator system, and uses that for deamsaking. These snapshots are made many times
each second, so that system monitoring is esserda@iynuous.

After the data has been acquired, proper outputs are computiee service.

The next major block in the control loop deals witbpgting. This system has no mechanical
floor selector. When power is first applied, the Supernyi Control system checks to see if the car is at
the top landing (on the up slow down limit) or at thetdmot landing (on the down slow down limit). If
so, the internal electronic "selector" is set te pmoper value. If the car happens to be somewhere in
mid-hoistway when power is first applied, the systenh @btain current car position from the SDI
computer, whereupon it will become synchronized.

As the car passes each floor, the internal electr@eiector” is updated accordingly. The point
of this stepping is actually one slow-down distance aloéaghch floor. When the car steps into any
given floor, the control system determines if there any calls registered for that floor, and if so
initiates a slow down and cancels the calls. Thithoskrequires no mechanical attachments to the car,
such as chains, wires, or tapes.

After the controller processes data pertaining to aimgoear it scans all calls present and
selects a direction preference for the car if itosadready answering a call.

The next block in the control loop is concerned witbpar operation of the doors. While the
car is running, this portion is bypassed, but when theenters door zone the block becomes very
active. Some functions performed by the door procesdaak are door holding times (hall call time,
car call time, and shortened door time) door opening &sihg, and permission to proceed at high
speed. The car actually moves in response to signatsaged during the door portion, since all
interlocks and timers as well as car panel button inputs be correct in order for the car to move.
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The final block of the control loop takes the data gateer by all previous calculations, as well
as the calls stored in memory, and lights the appropr@tganel and hall indicator lamps. The loop is
now complete, and the processor starts over with cbstan. As mentioned previously, this whole
loop is repeated many times each second, so that @pei@Bmooth and, to all outward appearances,
continuous.

It should be noted that the power-up logic, in additiondwectly presetting the floor selector

memory location, clears all memory locations and outuifers prior to applying any signals to the
power control subsystem to insure safe, stable oparatio

30



Section V

MAINTENANCE

The Elevator Controls Microprocessor Elevator Cdlgrdias been designed to require as little
routine maintenance as possible. In fact, the meémddanterconnections are the least reliable portion
of the solid state system, and the less they are lkstuthe more likely the system is to continue to
function properly.

The elevator itself, however, is a complex mechaaipparatus, and therefore requires periodic
routine preventive maintenance. In addition to lubieecadbf the various moving parts, the door lock
contacts should be cleaned and inspected regularly siacexgpsed contacts are susceptible to dirt
and corrosion. The doors also receive the most wéan making two or even three cycles at a floor.

In addition to the door lock contacts, the various magatachinery belts and couplings should
be routinely inspected for wear. Worn belts could céasseof control of elevator car.

If the elevator system develops problems or beconmgsenative refer to the Troubleshooting
guide.
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Section VI

REPLACEMENT PARTS LIST

VI.1. ELEVATOR CONTROLS PC BOARDS.

1) MPC-P8 MICRO PROCESSOR BOARD

2) MPC-106-INT-Vxx MAIN INPUT/OUTPUT BOARD

5) MPC-IOEX-Vxx INPUT/OUTPUT EXTENSION BOARD
6) E.C. TIMER #100D

7) MPC-SDI AND SDI I/0 MICRO PROCESSOR BOARDS

Note: xx is the FIXTURE VOLTAGE

VI.2. RELAYS
1) POTTER & BRUMFIELD 2) OMRON 3) IDEC
A) KHAU-17A12N-120 A) MY4AC110/120S A) RU4S-D12
B) KHAU-17D12N-110 B) MY4-DC12S B) RU4S-A12
C) KUP-14D35-110 C) RR3B-ULDC110V

D) PRD11DHO0-110VDC
VIL.3. FUSES

1) LITTLE FUSE
A) 312.250 1/4 AMP 250VOLT
B) 312-001 1 AMP 250 VOLT
C) 312-002 2 AMP " "
D) 312-003 3 AMP " "
E) 314-015 15 AMP 250 VOLT
F) MDA TYPE 3, 5, 10 & 15 AMP 250 VOLT

2) BUSSMAN
A) FRN-R 10, 20, 30, 60 AMP 250 VOLT
B) FNQ 5,10,15A 500 VOLT
C) DRIVE POWER FUSES — REFER TO PAGE 4 OF DRAWING3IR SIZE AND RATING
VI.4. POWER SUPPLY
POWER ONE HBAA-40W-A MICRO PROCESSOR POWER SUPPLY
VI.5. SEMI-CONDUCTORS
MOTOROLA HEP-RO170
MOTOROLA 1N5347B — 10V, 5WATT, ZENER DIODE

MOTOROLA 1N5333B — 3.3V, SWATT, ZENER DIODE
TECOR L4004F31 — 4 AMP, 400VOLT, SENSITIVE GATE TRIAC
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