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Introduction

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

N7

= WARNING: Denotes operating procedures and practices thay nesult in personal
injury and/or equipment damage if not correctly followed.

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

= NOTE: Denotes useful and informative procedures.

Throughout this manual it is assumed that the fieldopeid is well qualified in the installation
of elevator equipment. No attempt has been made toed&fims or procedures that should be well
known to a qualified elevator mechanic.

TS NOTE: It is also assumed that the elevator coweight balance has been properly checked and

corrected as necessary; Speed governor device isadstall calibrated; Safety Clamp is properly tested;
and all switches for slowdown, stop, and over trawveitdi at both terminal landings are checked for
proper type, placement, and operation.

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 servicknieian with the information required to
successfully install the microprocessor-based elevaotroller. The field personnel must be familiar
with all codes and regulations pertaining to the safallaon and running of elevators.

Installation and wiring must be in accordance with ttaional electrical code and
consistent with all local codes, and elevator codek ragulations. The 3 phase A.C.
power supply to this equipment must come from a proper fusedntisct or circuit
breaker. Improper protection may create a hazardous wondit

Wiring to controller terminals must be done in a adreheat manner. Stranded wire
conductors must be twisted together to avoid strands lang left out of terminal and
create potential shorts. All terminals and cable ectors must be checked to be seated
properly. When connecting flat cable connectors beireto match pin #1 marks (arrow
symbol on connectors, red stripe on cable).

F&j CAUTION: Please restrict access to elevator contaulipment and apparatus to qualified
personnel only.

= NOTE: Sections in Unico1100, Guide to Installation, Stgnt & Operation are referred to in
this text. Since manuals are subject to change, seutimbers may differ.
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= WARNING: For proper operation of Drive and Microprocessor @lletr, you must ensure

that incoming controller line power, and outgoing motonv@owires must be in separate grounded
conduits, and routed away from printed circuit boards #cio not route motor and incoming power
wires in same conduit.

Properly ground motor and controller. Direct solid groun@agiired. "Indirect” grounds that
rely on pipes or conduit instead of a properly sized soltlactor is poor practicethat may result in
"RFI" noise disturbance affecting electronic equipmemd, may create a Shock-Hazard condition.
Grounding must be in compliance with National EleatrCode, and all local codes.



System Block Diagram

The V800 Type P.V.F. system is a multi-computer networkabatrols the elevator. The P.V.F.
uses a Dual Feedback Servo-loop from the elevator's spegabsition to produce the optimum ride and
performance. Figure I-1 is a block diagram of the P.miti-computer network.

Elevator Controls Position Velocity Feedback systegomposed of three basic elements, in
addition to the relay logic interface circuitry. Thetements are:

SMART DRIVE SYSTEM
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F§ 'y t J T
¥
RELAY &
I/O e INTERFACE ——— @ MOTOR
LOGIC

POSITION .
TERANSOUCER

ELEVATOR
CAR

1. The elevator car controller computércontrols all of the elevator sequencing and
signals. The elevator computer is the master compuber,tells the Smart Drive
Interface (SDI) and the Speed Regulator what to do.

2. Smart Drive Interface (SDI). TB®I has the responsibility to generate the
optimum speed pattern. The SDI receives quadrature pulses tfrenposition
transducer. The SDI keeps track of the elevator podigowithin 3/16 of an inch.
This position along with field adjustable variables isduto generate an optimum speed
pattern that is fed into the speed regulator. A manled t§DI USER’'S MANUAL is
provided under separate cover to cover the SDI functiofdlidetail. You will need
to procure a copy of the SDI manual to use as instruetetsi manual.

3. The speed regulator or drive systemc@J1100 Flux Vector AC Drive, please
refer to Unico 1100, Guide to Installation , Start-up, & @pen -herein referred to as
"drive manual" for details on this drive). The speed m@gulhas the responsibility to
make the elevator follow the speed pattern produced bg@hend control the actual
speed and ride of the elevator.

This Manual deals with the installation and adjustmétih@ complete system and it is intended
for use in conjunction with the SDI and Unico 1100 drivennads captioned above.



Section |

INSTRUCTIONS FOR INSTALLING AND ADJUSTING ELEVATOR

l.1. Protect printed circuit boards, and drive unit, from dust & foreign materials, remove fusing.

[.1.1 Complete controller mounting installation and vgrirobserve controller field terminals
location in relation to wiring ducts to determine wheyecut holes for field wiring ducts. Install encoder
unit to end of motor shaft, mounting coupling must allowrf@tor shaft axial play, set screws must be
tight to accurately track motor rotation without anpshge. For encoder (referred to as Pulse
Generator -PG in drive manual) wiring refer to Chagtér drive manual. Use multi-shielded-pair cable
only, ground shield at motor end only as indicated. Impropmunting/wiring will create problems. Use
separate metal, grounded conduit for encoder cable.

Be careful not to allow metal debris to fall on citdupards.

Check job prints for any requirements for mounting of dp@enitoring tachometer or Magnetic speed
pick-up unit. Tachometer units mount best to end of mdtaft ®r driven by wheel off of drive sheave.
Magnetic pick-up sensor is mounted using uni-strut to detegheba glued on to motor shatt. In either
case, you must use shielded cable to wire unit to cdertrol

1.1.2 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 altdmadoors are closed but not necessarily
locked, all hoistway and machine room wiring is complefEhe car safety must be adjusted to the
manufacturer's specifications and the governor instaltetiroped. 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 electticalble-shooting experience and no
attempt is made here to out-guess all the possibilitetsmhay occur. Follow the procedure carefully and
if the elevator does not respond correctly, check itleeiits according to your ability. If you can't locate
the problem in a reasonable time, call for an adjusteserviceman experienced in trouble-shooting.
Proceed cautiously. You will find the multiple L.E.D. inaliors on boards and computer diagnostics very
useful tools that will save you installation/troublestiog time.

Read these instructions all the way through beforérggaio work to familiarize yourself with the
procedure.

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



1.2.2 Make sure supervisory control system cards supply fusesemoved. At this point, flip
controller insp and test switches to inspection andp@sition respectively (on).

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

= Note: Always check prints to double check fuse designaitmincorrect amperage.

1.2.4. Check the line side of the disconnect and checdkathdoree legs are at the correct voltage.
Now turn on the disconnect and check the voltages at21and L3 on controller. Check prints for
detail on how input power connects to DC-Drive, Driv@d-module, and controller.

1.2.5. Turn power off and replace fuse F4, and fuses fee@hgu® computer power supply.

1.2.6. Familiarize yourself with the Elevator Contr@d®Il user's manual. The SDI computer
system generates the speed pattern that is fed to thdrivé-for speed control. The SDI computer
receives commands form the elevator computer board alith relay contacts inputs to terminals UP,
DN, and enable on terminal EX, as well as the ingpeatput INS. The SDI user's manual will help you
familiarize yourself with the SDI programming, Hoistwédsarning” (SETUP), as well as diagnostics and
monitoring of its functions. You will note that thdasea "Quick installation reference guide" intended for
those who are already familiar with the controlgesys drive system, and SDI system. It is also useful
when replacing SDI boards only, when no Drive or Calleir parameter adjusting in required. DO NOT
USE THE INSTALLATION GUIDE in the SDI manual, unlegsu're familiar with Elevator Controls
system or otherwise directed herein to do so. The gni8®I's manual is for general reference purpose.

= NOTE: The position transducer on the car-top uses ogemasors to read tape-holes. It is

important to keep the sensors and reflector clean &osh and debris, particularly on new installations
where dust and dirt is excessive. Do not grease thercehthe tape that it may reflect or get optical
readers dirty. Apply flat-black paint to the center roftlee entire length of tape where tape holes are
located to avoid reflections due to hoistway / car-lomination.

= NOTE: The signal controls supplied to the SDI systemldRe DN and ENA (enable
connected to EX terminal) as well as INS (inspectmmle). These inputs are connected via relay logic
and are the minimum signals the SDI system needs toajersepattern. To run on inspection (required
during the start up procedure, section 1.3 below) these inpugs be active as follows:

SDI System Inspection Mode

Operation INS UP DN ENA
Inspection Run Up 110vDC OvDC 15VDC 0VDC
Inspection Run Down 110vDC 15VD(C OVDC 0VDC
Inspection Mode Stopped 110vDC 15vQhC 15vDC 5VIDC

If the above inputs are not active as you try to runrcaection 1.3 below, then you will need to
determine the cause. Normally an open safety strimgen limit switch causes a problem here.

The SDI system needs a correct initial set-up; thdorge at the factory. You should verify the
set-up yourself before attempting to run on inspecticee SDI USER'S MANUAL Section 3 Program
Variables. The following parameters must be set ctiyre

1.1 Contract Speed (See SDI USER'S MANUAL section 3-3)
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1.2 Number of Floors (See SDI USER'S MANUAL section 3-4)

1.13 Tach Polarity (See SDI USER'S MANUAL section 3-15)

1.14 Tach Gain (See SDI USER'S MANUAL section 3-16 -fadting of this parameter
requires car to be running at contract speed, it is omdihere because, if off limit, it can cause
SDI safety relay to drop)

1.15 Tach Zero (See SDI USER'S MANUAL section 3-17).

1.2.7. The SDI pattern clamps need to be set corre¢tys is not a final adjustment. The
factory should set the clamps to the values below.ifyMéese values on the SDI system using sub-menu
2.5 Set Speed Clamps. Some clamps may not be used oolypiliypur contract speed is less than the
value shown below, that clamp will be unused. Turn trimfar unused clamps fully counter-clockwise
by 20 turns. See SDI USER'S MANUAL Section 3.6.

Initial Clamp Settings Before Final Adjustment
Terminal & Resistor| Pattern Clamp| Terminal & Resistor Pattern Clamp
Number Number

U/D T1, R55 P =20 FPM U/D T8, R60 P =700 FPW
U/D T2, R54 P =100 FPM U/D T10, R61 P =800 FPM
U/D T5, R53 P =250 FPM U/D T12, R50 P = 1000 FPM
U/D T6, R58 P =400 FPM U/D T14, R57 P = 1200 FPM
U/D T7, R59 P = 600 FPM

[.3. Start-up for UNICO 1100 Vector Drive Supplemental Instructions

1.3.1. Familiarize yourself with the drive manual; paytioalar attention to all safety precautions.
Study the interface to drive on page 4 of prints and atiethe basic inputs to the drive are:

i. Direction inputs (up, dn contacts)

ii. Speed signal input from the SDI

iii. Power inputs to terminals R, S, and T

The basic outputs are:

I. 3-Phase output to motor through contactor
ii. Fault output, drops DSAF relay if fault.

iii. Tachometer signal to the SDI

1.3.2. Before applying power review Chapter 4 of drive'suatPreparation and Power Up".

1.3.3. Check the line side of the disconnect to set ytba all three legs are at the correct
voltage.

[.3.4. Turn on the disconnect and check the voltage4,at2, and L3, on controller and drive.

F&j CAUTION: Remove any circuit board coverings before apglpower.

1.3.5. Make sure power is turned off and replace F4, tomeselay voltage to normal. Leave
door fuses out. Restore power to earthquake module if provided.



l.4. Adjustment Procedure for VVVF Vector-Drive and Elevator Controller V800

= NOTE: In the following procedure, "inspect dn (up)" meansaun car on inspection down
(up).
1.4.1. Turn off power (check all terminals first forltages that shouldn't be there). Remove all

grounding fuses in system (consult prints). Check for groand?x1 resistance setting on all terminals
and correct if necessary.

F&j CAUTION: Power capacitors in drive remain charged foms time after power is removed, be
very careful!

[.4.2. Turn power on; check main safety circuit totbe¢ SAF relay in controller is picked.

1.4.3. Familiarize yourself with use of drive's Digitaperator in Drive’s manual chapter 5 to
preset parameters using keypad as indicated below.

= NOTE: Speeds, accel / decel rates, s-curve, and gain giraimtial values below may need to

be fine-tuned during final adjustment procedure. Parametdrdisted may not be used, or used as
programmed per factory default value, please verify fadefgults per drive manual.

A. Main Parameter Menu, POxx

Parameter Name Parameter ¥alue to program Comments

SETPT P0O00 0 Zero speed (no speed input active).

MIN P0O01 0 Minimum Speed

Max P002 * Elevator Rated Speed (FPM)

Accel P0O03 1 Acceleration for SETPT speed

Decel P004 1.5 Decel for SETPT speed for "soft stop”

Eng Char One P0O09 F Set readoutsex Per Minute

I Limit PO08 * Current Limit of the Drive

ENG SCALE P0O13 =P002 | Analog speed output for scope monitpring




B. Preset Parameter Menu, P1xx. These parameterstaused for PVF applications.

Parameter Name Parametejvglue to program Comments
PS1 P100 0

PS1 ACCEL P101 0

PS1 DECEL P102 0

PS2 P103 0

PS2 ACCEL P104 0

PS2 DECEL P105 0

PS3 P106 0

PS3 ACCEL P107 0

PS3 DECEL P108 0

PS4 P109 0

PS4 ACCEL P110 0

PS4 DECEL P111 0

PS5 P112 0

PS5 ACCEL P113 0

PS5 DECEL P114 0

PS6 P115 0

PS6 ACCEL P116 0

PS6 DECEL P117 0

C. Setup Parameter menu, P2xx

Parameter Name Parameter ¥alue to program Comments
START MODE P200 LINE

RUN MODE P201 S SPEED

STOP MODE P202 COAST

SETPT SOURCE P203 ANALOG

KPAD ENABLE P204 DAL Disable all

S RAMP P212 30 S-curve percent

F R MODE P214 ALWAYS | Reversed mode enabled always
TRIP RESTARTS pP217 2 # Of restarts desired.
RESTART TIME P218 5 Restart delay

RUN ENABLE P220 STOP Coast to stop
START INIT pP221 ON Start input control method

D. Drive parameter menu P3xx

Parameter Name Parameter ¥glue to progran Comments

MTR AMPS P300 MOTOR AMPS PROGRAM MOTOR AMPS ON NAMEPLATE
MOTOR VOLTS P301 MOTOR VOLTSIMOTOR NAMEPLATE VOLTAGE
BASE FREQ P302 60 BASE FREQUENCY

LIMIT RPM P303 MOTOR RPM{RPM ON MOTOR NAMEPLATE

NUM POLES P310 # of Poles INUMBER OF POLES IN MOTOR
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E. Terminal Parameter Menu P4xx

Parameter Name Parametetr Yglue to progran Comments

UNI P426 FORWARD|TB1-14 Input assignment.

USER RELAY P427 RNOND | User relay output set to "Run Olaype

UR SET P428 0.50 Adjust to prevent roll-back. See 1.4.5.
USER OUT P430 P500 User transistor output set to "Speed"

UO SET P431 200 User output when speed reaches 200rpm
UO CLR P432 150 User output hold till speed drops to 150rpm

F. Tune Parameter Menu P6xx

Parameter Name Parameter g¥alue to program Comments

SYS WN P601 10 System bandwidth

SYS GAIN P602 10 System overall Gain

MOTOR PPR P604 1024 Encoder pulses per revolution.

| FIELD P606  |NOLOMD NOTORIUse 30% of full load amps if not available
SLIP FREQ P607 MOTOR SLIP | |f unknown = 60-(f.l.rpm X # of poles/120), for 60hz.
KA CMD P609 2 Ka gain initial value. Adjust for best ride and regulation.
KV CMD P610 6 Kv gain initial value. Adjust for best ride and regulatipn.
KP FBK P611 6 Kp gain initial value. Adjust for best ride and regulation.
KD FBK P612 2 Kd gain initial value. Adjust for best ride and regulation.

[.4.4. Place controller on inspection (bitisg controller run/insp. switch to inspection).
Try to run by using up/dn switch on controller (jump doakiy if necessary). Car top insp switch needs
to be off for controller up/dn switch to function. dér runs backwards, refer to INVERT parameter,
P613, in drive manual, and change from PGN MTN 0 to MTN @is&-versa, refer to drive manual for
details.

Make sure motor rotation is correct and that it dogsonoduce unusual noise or
vibration, refer to drive manual for Faults indicatidetails. If pulse generator
encoder is incorrect drive will probably trip off orrcwill move very slow,
irrespective of speed setting. If so, change INVERT patamP613 per
instructions in manual. Verify proper operation.

1.4.5. While attempting to run, adjust brake volts to @eésiralue (refer to original data for the
job). See prints for any brake voltage adjustment msisParameter P428 (Run on delay time) can be
adjusted to prevent motor roll-back if the brake picksteeforque is generated in the motor.

1.4.6. Gradually vary SDI inspection speed to observeopeaence (do not exceed 100 FPM).
An inspection speed setting of 20 to 50 FPM is desirable glurgtallation phase. If motor vibrates, try
reducing system gain parameter P602. At this point, check sbhe monitoring parameters "P5xx" as
listed on drive manual (status menu) such as output curb®, Rnd speed deviation P502 to observe
performance.

1.4.7. Verify that the brake will properly hold at least empty car. Perform any necessary
adjustments to get proper brake operation.
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1.4.8. Remove any jumpers in safety string, and checkapyisafety circuit (all items) and repair
as necessary. Check car-top stop- switch and up and davam$ Inspect full length of hoistway for
free running clearances. Check all door locks.

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

1.4.10. Be sure terminal switches and slowdown limitsp $imits, and over-travel limits are all
properly set according to hoistway print.

The elevator should now be completed, tape installed, etc

Test all terminals for grounds. If any are locatethedy the problem before proceeding.

If more than one car, be sure duplex cables are ewtalong with any #18 wire cross-
connections according to hoistway print. BE SURE CABONNECTORS ARE SNAPPED-IN ALL
THE WAY. Install the computer power supply fuses.

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

Before running the system on automatic, follow stepd 1 through 26, as well as the procedure
for final adjustment of the elevator section 1.5.

1.4.11. Set the leveling switches on the car top to ghaper dead zone, +/- 1/4". For PVF
system, LU and LD need to be off (OVDC) when the catevel. The vane lengths and switch
arrangements are specified correctly on your job selacformation. Use two twisted shielded pairs for
the digital pulse output from the selector. Connect DRILI¥PC each to one wire in the first shielded
pair. Connect DP2 and DPC each to one wire in thenskeshielded pair. DP1 and DP2 are each labeled
on the SDI system and the selector. DPC on thes$8iem connects to MINUS (-) on the selector.
See your drive / SDI prints for a correct wiring schemaBe sure shields are connected at all
intermediate junction terminal strips for continuityrit selector of shield from selector box to SDI
terminals. Tape should be painted flat black, all the twayto bottom, in hole area of tape, to avoid light
reflections from activating optical sensors. Be swiector and optical sensors on selector stick are
clean.

You cannot set the re-level speed yet; the PVF sysiittmot run when off inspection yet.

1.4.12. Test the DP1 and DP2 inputs to the SDI. Use sulr@&8 Target and Position. Run
the car up on inspection; verify that the DP (digital @uisalue goes up and it is positive. Run car down
on inspection; verify that the DP value goes down.th&f DP value goes in the wrong direction, or
increases negatively when going up, reverse the DP12wirés on the SDI system.

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

1.4.14. Make sure all hoistway doors and car doors asedland locked. Run the car on
inspection mode through the entire hatch, making susedlear of obstructions. Door zone and level
magnets should already be installed and adjusted to leveathwithin 1/4" of the floor.
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1.4.15. The SDI system now needs to learn the hoistWwidys procedure is fully detailed in the
SDI USER'S MANUAL Section 4.2 Set up Mode. While perfaorgnihe Set up Mode procedure, please
note that controller terminals E28 and 3 need to be jurtpgether. Remove jumper after completing
Set up procedure. Be sure normal stop switches do not efme loar is fully level at terminal floors.

1.4.16. After completing step 15 above, verify that therflposition table is correct. Use sub-
menu 2.2 Floor Position Table on the SDI system. sPtles UP button on this menu, observing the
recorded position for each floor. The floor positi@ne shown in two ways: feet (FT) and pulses (P),
about 3/16 inch. These values should be reasonable aresmmmnd to what you'd expect the floor
heights to be. Most floors should be eleven to twéded apart. If one floor has a mezzanine or high
ceiling, the next floor should have more rise. Anyi@ following indicate a problem:

1. All of the floor positions are the same. Floor heights are measured relative to the botioin |
They normally increase 11 ft each floor: O ft, 11 ft, @238 ft, 44 ft etc.

2. Floor positions decreas@r are negative. Pulse counts are less than 1000P. Floors should
start at O ft and go up from there. The pulse countseat® $000P at the bottom limit and go up from
there.

If you do find a problem, check your field wires, especiBlP1, DP2, DPC and door and level
switches. Then go back to step 12. Repeat steps 15 andel@oantind the problem.

1.4.17. Verify that the terminal slowdown position & correct. Use sub-menu 2.3 Terminal
Position Table on the SDI system. Press the URbuh this menu, observing the recorded positions
for each terminal. Like the floor position tablegsk values should be reasonable and correspond to
what you'd expect the terminal positions to be. Anyhefproblems given in step 16 also apply to the
terminal slowdowns.

If you do find a problem, check your field wiring. Vertfyat the slowdowns are set in the correct
positions. Go back to step 12. Then repeat steps 15,16 amdd yau have found the problem.

1.4.18. Now move the car on inspection to the secorel.leMove the TEST switch to the on
position. This will put the system on independent modenwhspection mode is turned off. TEST also
disables door opening (TEST mode does NOT disable dosing)o Move the car below the floor,
onto the leveling input with the inspection switch, déimein turn inspection off. The car should re-level
up into the floor. Check that the relays sequence profoerte-leveling and adjust the program variable
1.11 Re-level Speed for accuracy and comfort.

Put the system back on inspection and repeat step 18deineEhen repeat by moving the car
above the floor to get a re-level down, repeating adee:

1.4.19 Turn inspection mode off (TEST should still be mmf step 18). Place a car call one
floor above the second level. The car will run up fribva second level and slowdown into the third
floor. Observe how the system responds, especiaiptake, motor and sheave. Decide what part of
the system needs to be adjusted first and focus onghatuaperform final adjustment below. You may
need to stop and readjust other parts of the system durngrocedure. Any problems with the brake
or door clutch clearances will become apparent hererre€t these problem as they come up before
continuing with this adjustment.
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= NOTE: To place car calls from the machine room, echm wire to the 3-bus terminal on the

HLS board. Touch this wire to the car call field tevas on the 1/0-5 board to place a call. TEST mode
requires a constant car call input to run the car. TBISG has a software noninterference timer (five to
seven seconds) when the system will not respond &wecall. This timer can be bypassed by removing
door open limit input to terminal 36, reconnect when done.

If car does not respond, refer to "Elevator Cont@ligde to Error Condition Codes" sheet which
will aid the adjuster in determining why the elevatond responding. Pay particular attention to the
multiple L.E.D. indicators on the 1/O board. If carleseling, the LVL indicator will be off, and car
cannot respond until leveling process is complete. Ienointhe door opening devices or call input is
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 DSD# &5D2 LED's, they must not be both off or
reversed. These are the corresponding terminal landivgdsivn switches that open when car is at
corresponding terminal floor. Pay attention to liquigstal display on elevator computer board.

l.5. Final Adjustment (Read thoroughly before continuing)

- Verify leveling switches on car-top to give propeadigone (+/- 1/4")

- Be sure TM switches or slowdown limits, stop Isniand over-travel limits are all properly set
according to hoistway print.

- Check Access operation (if provided) including propetr dimek bypassing.

1.5.1. Put the car on inspection at the bottom landigt 2/3rds of contract load in the car. Now
start adding weights in 50 or 100 pound increments and movirmnhdaspection each time UP and DN.
Adjust brake tension to stop and hold 125% of contract lgadgdping any stop switch except car stop
switch open while running down on inspection. Hold tB®©WN” button in while you trip open the
stop switch (preferably on the inspection stationhe Tar should stop on the brake.

With the car loaded with 125% of contract load, setitbpection speed in the SDI = Leveling
speed (approximately 4 FPM) and verify that the car milive up and down with the load at
approximately the same speed. If the car does not mave, dacrease parameter P602, System gain on
the Vector Drive.

Return the inspection speed to the desired value. Chaogeirfispection operation to TEST
mode with car at floor level. Run the car with oaad 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 inherguit.

= NOTE: a storage oscilloscope can be a great help l@bpserving the pattern output to the

drive can save a lot of time and hassle. Conneqpribige to terminals 2 and 6 on the TB2 connector on
the Vector Drive, this is the pattern signal and usigolar 10 volt signal DC, with +10 volts being
contract speed.

If grounding pin on your oscilloscope plug is electycadinnected to the negative probe lead,
then you MUST NOT attempt to connect the negative tedatle equipment or damage will occur.
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= NOTE: a pair of hand-held radios and a helper can bea gedp. After the speed pattern is

adjusted as well as possible from the machine roomadjuster should ride the car while a helper adjusts
the system per the adjuster's instructions. Theimysno substitute for riding a car while adjusting.

The speed profile drawing, Figure 1.5.1 below, provides indbion, at a glance, of the
parameters involved for the adjustment of the elevader Please use as reference.

SPEED CURVE PARAMETERS

1.4 Roll over Jerk

< 1.5 Deceleration Jerk
controls rounding

controls rounding

1.7 Acceleratioq
<4 - 1.8 Deceleration

1.3 Initial Jerk

controls soft start. 1.9 Leveling distance
\

/ controls approach

41.10 Re-level

‘ | /4 speed. In case
A ! L over/under shoot
" R
| 1.6 Pattern Delay 1.1 Contract Speed | _1.10 Leveling speed

~ (in hundredths of a second)
for slow picking brakes

FIGURE 1.5.1

1.5.2. Make a series of test runs: up one floor, then dowenfloor; then a multiple floor run up,
then down. At every run adjust, as necessary, anyeo$pbed curve parameters depicted on figure 1.5.1
below. Refer to SDI's manual drawing "SDI SUBMENU 1t'ead of SDI manual, for quick reference
about "navigating” through program variables, submenu Jarlibrates, check encoder mounting and
wiring, if correct, reduce Speed Gain adjustments, pararRé@l. As soon as the car is able to run at
top speed, perform step 1.5.3 below, and then repeat ¢pisastnecessary.

[.5.3. Now, while making a long floor run, verify thears run at contract speed when 10 volts is
applied to the Drive TB2 connector terminals 2 to 6.olf, Adjust the Drive Base Frequency P302 to
get contract speed as measured on the governor rope.

[.5.4. Now that car is running at contract speed from k&3, the SDI's tach speed display must
be checked to agree with car speed. Refer to SDI's msectadn 3-16 to adjust Tach Gain, if necessary.

[.5.5. The car should now be running at contract speed neitbvershoot on acceleration and
should be undergoing a reasonable deceleration. Thesitieget a smooth overall deceleration into the
leveling zone, but to not spend much time at a steadirig\speed.

Adjusting the speed pattern can be more of an art theseace. You have two goals: ride
comfort and brake-to-brake time. You will have to demdéch to work on at any one time. The two
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goals are not exclusive; you can achieve both. Th#osdoelow, provides the adjuster with information
and hints to fine-tune elevator for best performammk @mfort. Please read thoroughly and make any
adjustments needed.

As you adjust the parameters below, refer to the nelesections in the SDI USER'S MANUAL.

These sections contain explanations and illustratoh&lp you adjust the system.

Decreasing Brake-To-Brake time:

A. Increase 1.7 Acceleration. See Section 3.9 in Shdisual.

HINT: When you do this, you will probably have to increasgelditial Jerk and 1.4 Roll-Over
Jerk. The jerk values should be 1 to 2 times the Acctilaraalue. Example: if Acceleration is set to
200 FPM/s, Initial Jerk and Roll Over Jerk should be setden 200 FPM/s/s and 400 FPM/s/s.

B. Increase 1.3 Initial Jerk and 1.4 Roll- over Jerk. Saation 3.5 and Section 3.6 in SDI's
manual.

HINT: Both of these parameters should be changed whede¥ Acceleration is changed
significantly. For quick brake-to-brake times, use 1.4 tin2s the Acceleration value. Higher jerk
values will cause the pattern to reach contract speekeguic

C. Increase 1.8 Deceleration. See Section 3.10 in 8ahsial.

HINT: your Deceleration value will probably have t® 26 to 50 FPM/s less than your
Acceleration value. This improves passenger comfattadso makes final approach into the floor more
accurate.

D. Decrease 1.9 Leveling Distance. See Section 3.1Dlis anual.

HINT: The leveling distance is used in place of a fis&bpping) jerk. An oscilloscope is very
useful for viewing the shape of the final curve. Alsogeling distance is measured in pulses from the
tape, 3/16 of an inch. You'll have to make larger chaafj#ss value-at least six to ten pulses-to see
any change in performance.

HINT: Leveling distance must always be greater thawbih is only 3" of controlled floor
targeting. Leveling distance should normally always leatgr than 32. A good working range is 72P to
38P.

Passenger Comfort

A. Increase 1.6 Pattern Delay. See Section 3.8 irs®fanual.
= NOTE: This is only useful if the car is pulling througle thrake when the pattern starts.
Increasing pattern delay will wait for a given amountimg, allowing the break to pick.

B. Decrease 1.10 Leveling Speed. See Section 3.12 inrganisal.
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HINT: Leveling speed is set high at the factory samawon't stall coming into a floor. You will
need to decrease leveling speed to about 4 FPM to elntimatoump when stopping in most systems.

C. Decrease 1.3 Initial Jerk. See Section 3.5 in Sadwual.

HINT: Excessively high jerk values can cause passehg@ymfort.

HINT: Some motor systems can not follow high jerkuea. The resulting overshoot can cause
bumps during the ride. You need a dual trace storage osgflieon the TAC input to the SDI system
to determine this. Decrease the initial jerk untii y@an see a smooth start on the tachometer from the
drive.

D. Decrease 1.4 Roll Over Jerk. See Section 3.6 ifs ®fznual.
See part C above for hints on how to do this.

E. Decrease 1.5 Deceleration Jerk. See Section SDlia manual.
See part C above for hints on how to do this.

[.5.6. The adjustment should now be complete. Verifycamcect 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 13AA JUMPER OPTION FOR
JOBS REQUIRING PRE-OPENING (SEE PRINTS). -

[.5.7. After ride adjustment above is complete, the pattemps must be adjusted. With TEST
mode still on, run the car to the bottom floor. Theske one complete run of the hoistway up to the top
terminal. Run back down to the bottom terminal in ane Now use sub-menu 2.5 Set Speed Clamps
on the SDI system. The system will display the prapére for the speed clamp and the potentiometer
to adjust. Note: these values will be different tHaose set as initial values in step 3. This time ydiu wi
use the displayed value for T1 through T14. Press the Uénbomtthe SDI system and repeat for the
next clamp. Repeat until all of the clamps are adjusted.

= NOTE: if you change any velocity pattern variable, the clamps mayeed to be re-

adjusted. Repeat this step any time you adjust Initial JerkAcceleration, and Roll-Over Jerk,
Deceleration Jerk, Deceleration or Leveling Distance.

1.5.8. 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 Adjustment

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

ANSI/ ASME A17.1, and other safety circuits and there&ireuld 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 matighe@tnegative lead attached to TP-

8. Do not use any other ground point for this purpose. lbsuilloscope 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 place.sBre to remove
jumper when adjustment is complete.

[1.1.1.A Set Up utilizing Pulse Input:

25 NOTE: Skip to 11.1.1.B if Tachometer is used for speed monitor fedback.

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

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

Make a multi-floor run so that the car achieves camtspeed and measure and record Higest
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 approximaelglts.

[1.1.2. OVERSPEED potentiometer setting: with the aamnmg at contract speed, turn the
"OVERSPEED" trimpot CCW until the board does an Ovemdpgep. 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 11.1.1 above by 1.8&t 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.L1.3. TACH LOSS potentiometer settingteTSCR Drive is set to activate the output tied to
the LSSM board's "AS" input at 5% of contract speed (pet@n8.23). While making one floor runs,
slowly turn the "TACH LOSS" trimpot CW until the boaddes a tach loss trip. This verifies that the
LSSM tach loss circuit is working. The motor drive lités own “Tach Loss” monitor. Multiply the
voltage recorded from 11.1.1 above by 0.03. Set the "TACK$S" trimpot to give that voltage at TP-1.
Put the car on test and make several runs to verifithbee is no tach loss tripping.

[1.1.4. LEVEL DISABLE potentiometer setyinPut 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. Hneslsould not move. Remove the ground jumper
from TP-5. The car should now level into the flooFhis verifies that the leveling disable circuit is
working. If the contract speed is below 500 fpm, multiply ¥bltage recorded from 11.1.1 above by 0.3.
If the contract speed is 500 fpm or more, multiply theagsdtby 0.2. Set the "LEV DISABLE" trimpot
to give that voltage at TP-5. This sets the levelisglde threshold to 30% or 20% of maximum normal
speed, depending on the contract speed.

[1.1.5. LEVELING and INSPECTION OVERSPEED patiemeter setting: Put the car on
inspection. While running the car, turn the "LEV/INS®impot CCW until the board trips. The
"LEV/INSP" LED and the "BOARD TRIPPED" neon should lbe This verifies that the leveling and
inspection Overspeed circuit is working. Leave the baarthe tripped state. With the car stopped,
remove the jumper from J1. The SAF relay should droplaRe the jumper. Put the car on test. Make
a multi-floor run and measure the voltage at TP-6 whercén speed has stabilized after any initial speed
overshoot. This is the tach voltage when the caunging exactly at contract speed. Multiply that
voltage by 140. Divide the number you get by the consijaeed of the elevator. This is the tach voltage
at 140 fpm. Set the "LEV/INSP" trimpot to give this egie 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 setji 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 d@mnapproach to the terminal. Now turn the
trimpot back about a half a turn at a time until therBaesn't trip on terminal slowdown. Measure the
voltage at TP-2 and turn the "SLOWDOWN?" trimpot untilriges 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 slowdgwnlftthe board does trip, increase the voltage
at TP-2 in .1 V steps until it does not trip. Finallgeck to see that the voltage setting on TP-2 is less
than or equal to the voltage recorded from 11.1.1 above.

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

25 NOTE: The LSSM board has two fault indications. laalf occurs momentarily, the associated

LED will iluminate and stay lit as a warning, theetgfcircuit will not open until the fault is maintained
for at least 0.4 seconds. This is indicated by the fsop.

19



[1.2. Motor Limit Timer Control

If car is running and fails to reach its call withipe-determined time interval, the controller will
automatically stop the motor, further operation of ¢fevator is prevented until the trouble has been
corrected by cycling the inspection switch or poweratisect. The computer error code LED indicators
and LCD (if provided) will display the corresponding errtatss. This timer is factory preset for 120
seconds, refer to Field Re-programming Manual for ingomston adjusting this timer on-site.

[1.3. Multiple Door Open Times

The V800 controller is equipped with selective door timing dar, hall, and short door open
times. The factory pre-set values are field-adjustdinteugh the use of the ON-BOARD diagnostics unit.
Refer to Field Re-Programming Manual for complete detlileck door open times for proper operation
and in conformance with Handicapped and applicable codes.

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

25 NOTE: The following procedure is intended as a guide whitdpaing 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 quéld@juster or serviceman. A helper

should always be present and prepared to turn-off maimdlistonnect to remove power from elevator
when needed that car is run with safety switches bgdagsoceed with caution.

&5 NOTE: For the following safety tests, 11.4.1 thru 154remove the wire from terminal Rd

when Absolute Floor Encoding is used. Reconnect the teiréerminal 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 controller tsttch to test position.
11.4.1.2. Call elevator to a floor several floors upnfrbottom.
11.4.1.3. Jumper terminal 4A to all down slowdown switctegminals (DSD1, DSD2).
11.4.1.4. Identify and remove signal STD from contnollerminal.

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

[1.4.1.6 Place a car call to bottom floor to run cdp ibuffer. After car strikes buffer and drive

sheave slips under cables, quickly flip controller inspecsiwitch 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 hvelwop.
11.4.2.3. Jumper terminal 4A to all up slowdown switchemirals (USD1, USD2).
11.4.2.4. Identify and remove signal STU from controtieminal.

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

11.4.2.7 Place a car call to top floor to run counteghieinto buffer. After counterweight strikes
buffer and drive sheave slips under cables, quickly fliprodlet inspection switch to inspection to stop
car. Run car down to top floor level and remove all jusidove.

[1.4.3. GOVERNOR TEST

11.4.3.1 ELECTRICAL OVERSPEED TEST: Manually trip goverroverspeed switch open to
verify that safety circuit drops out. Now, with govermaible litted off the governor, spin governor while
measuring speed to verify electrical and mechanical tigpppeeds. A variable speed drill motor is very
handy for spinning governor. Place governor cable antacbiack 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. Read and record Max Output Speed parameter E1-04 seeld-parameter d1-07, on
drive, normally 60hz, or 50hz for some countries, themgyqam these to a value 1.4 times higher. Set
drive display to view speed feedback display to note % speeghich safety activates .

11.4.4.5. Place a car call to bottom floor. Car wadkcelerate to overspeed until safety sets firmly.
Flip controller inspection switch to inspection to stwar. Restore car safety and contact to normal, as
well as governor contact.

11.4.4.6. Restore parameters E1-04, and d1-07 on drive to psivieecorded value. Remove

all jumpers above to place car back to normal operaRepeat procedure similarly for counterweight
safety, if any, speeding empty car from bottom floorngbeiad.
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11.4.5. EMERGENCY TERMINAL STOPPING AND SPEED LIMITI§ DEVICES TEST
11.4.5.1. SPEED LIMITING DEVICE TEST
11.4.5.1.1. Place test switch on controller to tesitmos

The speed limiting circuits work independently of the compatel work by directly dropping the
speed relays that command speed inputs from drive to caeselévator to slowdown to the
corresponding lower set speed, as the slowdown switthdge terminal floors, operate in sequence.
Please note that the number of slowdown switches nseghises with elevator contract speed.

For cars with speeds 500fpm and over, or when provide&liBetrimpot on the Speed safety
board needs to be adjusted , as instructed below.

11.4.5.2. EMERGENCY SLOWDOWN SPEED SAFETY SHUT-DOWNEST FOR CARS WITH
SPEEDS 500FPM AND OVER.

11.4.5.2.1. Locate Low Speed Safety Board on controiter jamper safety output contact at J1
plug connector (refer to job print).

11.4.5.2.2. While making long floor runs (2 or more flooirgp terminal landings, adjust the SLD
trimpot on Speed Safety board clockwise until trip poindétermined, as indicated by safety trip
indicator on board. Remove safety output contact jumpen §tep 11.4.7.1 and verify that safety string
drops out, and SAF relay drops, then replace jumper.

11.4.5.2.3. While making long floor runs into terminaldargs, adjust the SLD trimpot counter-
clockwise until safety trip just stops tripping. Turn SEDnore full turns counter-clockwise, and verify
that SLD and safety trip indicators do not come onevhilnning into terminal landing. Remove J1
jumper above.

F&j CAUTION: After completing safety tests, be sure to egenall jumpers above.

25 NOTE: Reconnect the wire to terminal Rd if Absoluledf Encoding is used.

22



Section Il

TROUBLESHOOTING GUIDE

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

The solid state portion of the Elevator Controls' idprocessor Controller is the
most reliable part of the entire elevator plant. [/hiis possible that a problem
may occur, one should first look to the power contrcdied "outside world" for

malfunctions. It should also be noted that the same anodwop is used for both
cars of a duplex installation, and that if one caummng, the computer is working
properly, even if the other car is inoperative.

IMPORTANT

For your convenience, and in order to save troublesigtime and money, the V800 controller
is equipped with multiple indicators that are designed to yelptroubleshoot at a glance. You are
strongly advised to pay particular attention to the indisaon the I/O board, every action the computer
wants to take is indicated (DOF for example means dgen dunction, the computer wants to open
doors), and every action the "outside" controller wainéscomputer to perform is also indicated (DOB
for example means the door open button is active). Natiea Bar on top of signal name indicates that
signal is in the active mode when the LED is off, F®%l FRA are a good example, when off they
indicate car is on Main or alternate fire mode. Toenputer error code LED display will flash a
particular status/error code as detected by computet,dd lisese codes is pasted on the controller door,
if not, procure a copy from the Field-reprogramming manCiaé computer error/status codes are also
displayed in English format on the LCD display, if providEthally, if available, an IBM PC compatible
may optionally be used for powerful trouble-shooting, diatjos, monitoring purposes.

If a particular car is not running, first make sure th& not on Fire Emergency Service. Normal
operation of the Fire Emergency circuitry is to havel28V on Terminal 443 with respect to Terminal
3.* If the elevator is not operating under Fire EmergeBewice, all power supplies should then be
checked. The natural starting point is the three-plmpsgt.i There must be 208-480 VAC (as specified )
present between all combinations of phases. Nexfy vbat each Power Control stepdown Transformer
has the correct secondary voltage. (Refer to Cdetr&chematic, Page 1, for terminal and fuse
numbers.) Replace fuses as necessary.

The local controller power supplies should be verifiedtstfFTerminal 4A should measure +110
VDC. Terminal 50 should measure +110 VDC. 208-240 VAC should bemirbstween Terminal Strip
terminal 1 & 2. If any of the above power supply voltages improper, check the appropriate fuses.
(Again, refer to the Power Control system Scheniaiagram).

System common is the 3 buss, and unless otherwise radtedC voltage
measurements are with respect to Terminal 3.
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In the upper left portion of the Power Controller Sgstechematic Diagram can be seen a string
of normally closed safety contacts and switches adimgeTerminal 4A to Terminal 24. In order for the
car to run, all of these contacts must be closed, agpiyil0 VDC to Terminal 24 and pulling in the
SAF Relay. With SAF picked, Terminal 4 will also beaat110 VDC level.

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

After verifying that the MPR indicator is on, check fwoper HLS Module relay operation ( The
HLS module is the relay control board in controllém)order for the car to leave a landing in response to
system demand, the following relays must be picked: INSL,DU (or D depending on desired
direction), P, and SAF. H relay will also pick if slowdo for the direction of travel is made up.

= NOTE: The direction (SU/SD), and speed signals (HR/HdRer the HLS Module from the

computer drivers on the 1/0 board, via the connectioigon cable, (pin numbers are indicated on prints,
pin one is indicated by red conductor in ribbon cabfeg high speed run toward a call is required.
Register a call and check the appropriate up or down ai®/SDA) LED. If neither arrow is on,
make sure no special function has control of the & (h, INA out, and FWI -fire warning indicator- is
off (Terminal 443&444 at 24-110V). |If all the above functicar® normal, registering a call must
establish a direction arrow. If there is still nwoav refer to the section on Microprocessor Trouble-
shooting.

Some of the above mentioned relay coils are hardwmggdeocked through the door safety circuit.
In order for the car to move away from a landing,dalbrs must be closed and locked. A locked
condition is indicated by DLK indicator on I/O board(lit120 VDC on Terminal 11, while an unlocked
condition places 0 VDC on Terminal 11). If the doomsfiindicates an unlocked condition, examine and
repair the door locks as required. Should the U or D Relayain out with a properly locked door
circuit, check the operation of the relays by brigfiypping Terminals 4 to 30. U should pick. If it does,
but jumping 4 to 28 does not, check and repair the UP STOPTL$Mitch. (Similarly try 4-29 and 4-
33 for down.) If the U or D Relays pick on these téatel the P Relay picks with either U or D) but do
not with the registration of a call, with SU/SD iralior on 1/0O board lit, turn controller off and replace
the ribbon cable connecting the HLS Module to the If&GU/SD indicator does not lite-up, check that
call registered LED indicated call latched, if you canget calls to latch-in, refer to the section on
microprocessor Troubleshooting.
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[1l.2. Malfunctions in an Operat

ing System

[11.2.1. Doors Operating Improperly or Not at All

Problem | Solution |
Blows fused F8 and/df7 and/o|Test For: (1) Damage to relays O, C, or CX. (2) Medta
Resistor (RD1) Overhegtrouble on door operator on car.

(250hms 225W).

Problem |

Solution |

No operation of doors, DO a
DC relays operate OK, fuses
and F8 are OK.

Check: (1) Al components in the O, C, and CX relay circuits,
(2) Mechanical trouble on door operator on car.

Problem |

Solution |

Doors operate one direction o
and correct DO and DC relg
are operating.

Test for contact closure across the proper relay- @Clbse, D(
for open.

Problem |

Solution |

Doors operate one directi
only. Only one DO or DC relg

Check DOF/DCF indicator on 1/O driver board. (Refer
Microprocessor Troubleshooting Guide). Turn "NORMAEST"
switch on HLS Module to NORMAL."

will operate.!
Problem |

Solution |

Door speed incorrect at eith
end of travel. Doors slam
drag.!!

Check: (1) Slowdown cams that operate slowdown resisig
door operator on car top. Readjust if necessary; andSgéing
operated door closer on hoistway door.

Problem |

Solution |

Doors open a few inches or I
at one particular landing a
appear to be mechanically sty
but reclose so car can leave.

Readjust upper and lower link connections on lift rod fasrdock
so that lock properly clears lip of enclosure.

Problem |

Solution |

Other mechanical problems w

Refer to drawings relating to mechanical portionglobr operator,

doors.[]

[11.2.2. Drive problems

Refer to Unico 1100 manual supplied by manufacturer.
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[11.2.3. Call Button Problems

Problem |

Car will not respond to a spec
call. &

Solution |

If the system does not register a call (or a groupatis)cbut thg
car functions normally otherwise, the call inforroatiis no
reaching the computer data storagemmey. First make sure th
the call common (terminal 4 for car calls or terrhib@ for hal
calls) is live with +110 VDC with respect to 3 buss. Thaack thg
terminals on the controller. One easy method of radetéeng
whether the problem is interna the controller or in the extery
field wiring is to momentarily jumper 3 to the call temal numbe
in question. If the car responds to the call, the prabs externa
If not: (1) Check that when call terminal is jumpedi¢ominal 3
the correspnding LED lights up, then refer to microproces
troubleshooting section to check the computer CCD (HCED&X
(Hall) call disconnectfunction inside computer which comes o
indicate computer not accepting calls. (2) Replace thecassg
input/output board.

Problem |

Car responds to call button but
registration lamp will not light(

Solution |

After verifying that the bulb is not burned out, checksé if thg
problem is internal to the controller or in the ertd wiring. This
is most ealy observed by noting if associated LED is lit. Ifnbn't
show call registration, check for voltage on call camnsupply
Should the common voltage be correct, replace the iatsd

input/output driver board.

[11.2.4. Position Indicator Malfunctions

The position indicator is strictly under software cohand will not respond if the
car is moved manually by using the car top inspectidioata

Problem |

Solution |

Position indicator out of step w
elevator carl

The computer system contaiasitomatic synchronizing logic
place the position indicator in step with the car wkeneeithe
reaches a terminal landing. Therefore, entering afaralh terming
landing should resynchronize the position indicator. uhthe ca|
get out of step meatedly, or the position indicator jump fr
terminal to terminal, a stepping problem in indicateckrify prope
operation of the DZ, STU, STD (and ISTU and ISTD, dpded
inputs, making sure that the proper signal LED operates
magnetic switchis on a vane (note that STU/STD, ISTU/IS
indicators go off when input is active), and signal reackhg
appropriate controller input terminal. Also check foissmg o
damaged hoistway vanes, and make sure that activatiSimldfon
STD does not overlap with activation of DZ or LU/LD.
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PROPER STEPPING SEQUENCE:

1. Car is at floor, DZ indicator LED is on AND STU/BTare also lit, indicating door zone is
active and stepping inputs are not.

2. DZ indicator goes off, now STU (STD for down) indmatvill go off as car engages stepping
vane, and position indicator output reflects new flooritpss Further activation of STU/STD will be
ignored until after DZ is cycled on/off "re-arming" el@mic selector for next floor stepping.

11.3. MICROPROCESSOR TROUBLESHOOTING

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

Let us assume that you have come to the conclusiomathatutput 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 outpubhat, 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 diagnosticg imthe manner described in the Field Re-
programming manual. You may now review the re-programmiagual. Refer particularly to the
"Memory Flags" table listing for viewing inputs and outputs.

As an example, let us say that it is observed thatidloe open function output fails to operate the
door open relay DO in response to a door opening inputlsigns observed that the DOF door open
function output LED indicator does not turn-on. We nowtketdiagnostics switches as described, and
locate the DOF function near the bottom of the Mgnidags Listing page which indicates an address of
9B for DOF. We then set the MSA, LSA switches te 9B respectively and observe that, indeed, the
LED indicator corresponding to the DOF position is @ffis tells us the computer is not turning on the
door open output. This must mean that either the openl sigma (say door open button DOB
address=81) is not coming in, or computer thinks doors legady fully open (DOLF -door open limit
front input is zero, address 80), or it is otherwise wngafopen doors (DZ=0 or HIR=1). Inspection of
these flags will indicated either that an input was sgpplied to the system properly, or that the
computer can not see it. In the later case we sudpatcthe 1/0 board (specially if DOB and DOLF do
not track input signals), or ribbon cable connecting tomputer board is faulty.

In a manner similar to the example above, any obliput/input can be traced to the computer

memory in search for the faulty section. The sechelow illustrates the logic involved in the computer
to process the indicated outputs and signals.
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111.3.1. OPERATIONAL LOGIC DESCRIPTION

The following description of computer logic control is désed in a synthesized
format (Boolean logic flow equations). They are vempde to read and
understand if the following guidelines are understood:

a. The logic equations below use signal abbreviatiomegsas listed in the Field Re-programming
manual; they are used on the job prints for the input/owignals. These abbreviations are easily learned
since they clearly represent the signal name (e.gBZ0or open button, DC=Down Call cancel, etc.).

b. the small zero superscript used on a signal name tiedlittzat the signal is active when off, or
it is required for signal to go off for something to happ&hus, DOLE is 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 funciitwus the equation: DOB+SE reads
"either door open button input OR safety edge input”. Likewhe & 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”. Please naethie words AND and OR are used instead of
& and + symbols when combining two smaller equations.

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 tireecttimputer is requested
to move the car in response to a call (SUA+SDA =caj,lost (BFD+TFD = 1),
parking demand (UPF+LPF = 1), fire or emergency recaMFRPR).

[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.

111.3.1.6 Call Disconnect and Reject -CCD, HCDX, HCR:
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a. CCD - Car Call Disconnect (car calls won't lxtch
IN+EPI+FRM+EPS+EQA+MLT+INC+ISRTFD+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 igrem by computer (even when latched-in if
car stopping table indicates car should not respond to calthsee car stopping table in Field Re-
Programming manual.

[11.3.2. HARDWARE LOGIC:
111.3.2.1. Computer Power Supply.

The proper voltage to the computer board is +5VDC +/-5% vtiitage should be checked at the
power supply +OUT to -OUT terminals. If you need to adjbstyery cautious, turning adjustment for
too high an output will cause the unit to trip out. If theppens, lower adjustment back, then cycle
power off.

111.3.2.2. Microprocessor Board.

Do not depress the microprocessor reset button whi(g)da running as it will
cause car(s) to stop from whatever speed they are gnoldse extreme care.

Function of Lights and Switches.

On the processor board, there are nine light emittingedi (LED's), Two push-buttons, and
some switches. The one LED located by itself neataop of board is an indicator which, if on, says tha
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 areaimow, and are used to display the error/status
codes (so will the LCD display, if provided, in Englishrfat). In general, the car A/B switch directs the
eight LED's to be indicators for CAR A if the switshUP or CAR B if the switch is DOWN. Refer to
Field Re-programming manual for details on the use otkest on computer board.

There are a group of special conditions that are recediy the processor and if one of these
"errors" occurs, the processor will display the codeesponding to that condition. Then this code is
looked up by the serviceman in a chart to see whatitingtion was that caused the processor to display
the error (see Table Il for an error code listingField Re-programming manual). Not all errors in the
system are detected and displayed by the processor; bubgtdrequent errors have been programmed
to be recognized. Even the fact that the door lodkgsis open, as it sometimes is during normal
operation, is an "error" code, so this code will begdrently displayed during normal operation. The
error codes are arranged in priorities so that if nloa@ one problem is present, the most important one
will be the one that is displayed (if LCD display is pd®d, multiply error codes are displayed in
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scrolling fashion) . The CAR A/B switch will selettte error codes, if any, for whichever car is gelgc
but both cars cannot be viewed at the same timeif ®e, switch is set on CAR A and a problem occurs
on the other car, it will not be displayed. In a ®ngar elevator system the CAR A -CAR B switch
should be left in the CAR A position.

111.3.2.3. 1/O Board (I/O-E Board)

Since the 1/0O board performs the task of buffering betwtde relatively well protected five volt
computer logic environment and the 110 volt electricatysy outside world, most microprocessor
system problems occur on the 1/0O boards. The input baéfetion of the 1/0 accept high-level inputs
from the HLS board or car signals, and convert thefivéovolts signals for the computer. Also included
are low-pass filtering to reduce noise susceptibilityl Schmitt triggers to increase noise margin. The
relay and signal driver section of the 1/O board provhigh 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. T$ahe actual logical decision-making process
is concerned with one piece of data at a time. Samcelevator is a continuous, real-time machine, the
supervisory control subsystem microcomputer or micromsme is made to operate in a loop,
performing a pre-determined pattern of instructions mamgst each second. Its speed is such that each
elevator control function appears to be continuouslyitomd. The paragraphs that follow offer a brief
explanation of the basic control loop and the functjpeisormed 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 time the mocessor interrogates each input (hall calls, cé, cal
and power subsystem inputs) and saves them in the dedgestmemory. The data from the memory is
then used during the rest of the control loop. In effdwt controller takes a "snapshot" of the entire
elevator system, and uses that for decision-making.selBBapshots are made many times each second,
so that system monitoring is essentially continuous.

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 Sugemny Control system checks to see if the car is at
the top landing (on the up slow down limit) or at thettot landing (on the down slow down limit). If
so, the internal electronic "selector” is set te gnoper value. If the car happens to be somewhere in
mid-hoistway when power is first applied, the systenh avéate a phantom call, and run the car until it
reaches a terminal landing, whereupon it will becomaclapnized. After initial synchronization,
magnetic vanes (STU for step-up and STD for step-downggblexcthe hoistway inform the Supervisory
Control

System when the car has passed each floor, and #m@ahtelectronic "selector" is updated
accordingly. The point of this stepping is actually olegvsiown distance ahead of each floor. When
the car steps into any given floor, the controlaystletermines if there are any calls registered fatr th
floor, and if so initiates a slow down and cancels théls. This method requires no mechanical
attachments to the car, such as chains, wirespesta

After the controller processes data pertaining to aimgosar it scans all calls present and selects
a direction preference for the car if it is not atheanswering a call.

The next block in the control loop is concerned withger operation of the doors. While the car
iS running, this portion is bypassed, but when the ctremoor zone the block becomes very active.
Some functions performed by the door processing blockl@oe holding times (hall call time, car call
time, and shortened door time) door opening and closirmgpammission to proceed at high speed. The
car actually moves in response to signals generated dimngloor portion, since all interlocks and
timers as well as car panel button inputs must be darrecder for the car to move.
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The final block of the control loop takes the data gateel by all previous calculations, as well as
the calls stored in memory, and lights the appropriat@aael and hall indicator lamps. The loop is now
complete, and the processor starts over with contagt. As mentioned previously, this whole loop is
repeated many times each second, so that operatiomoetls and, to all outward appearances,

continuous.

It should be noted that the power-up logic, in additiondoectly presetting the floor selector
memory location, clears all memory locations and outpuifers prior to applying any signals to the
power control subsystem to insure safe, stable oparatio
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Section V

MAINTENANCE

The Elevator Controls Microprocessor Elevator Cdl@rdias been designed to require as little
routine maintenance as possible. In fact, the mézdlanterconnections are the least reliable portbn
the solid state system, and the less they are distutieedjore likely the system is to continue to function

properly.

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

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

If the elevator system develops problems or beconmsenative 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/O0 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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