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Introduction

Warnings

Throughout this manual, icons will be used to call akbertb certain areas of text. Thessg
icons represent safety warnings, cautions, and notes.

WARNING : Denotes operating procedures and practices that mdy res
in personal injury and/or equipment damage if not corréalitywed.

=
F&j CAUTION : Denotes operating procedures and practices that matyines
equipment damage if not correctly followed.

S\ NOTE: Denotes useful information or procedures.

Throughout this manual it is assumed that field persomeetall qualified in the
installation of elevator equipment. No attempt hasilmeade to define terms or
procedures that should be familiar to a qualified elevazhanic.

TS NOTE: Itis assumed that all switches for slowdown, stop over travel limits at
both terminal landings have been checked for proper pjfpegment, and operation.

l%j CAUTION : Equipment installation must be in compliance with_alttal and
applicable Elevator and Electrical Codes and regulations

This manual is intended only to acquaint the servidanieian with the information required

to successfully install the microprocessor-based alewantroller. Field personnel must be
familiar with all codes and regulations pertaining togat installation and operation of the
elevator system.

. NOTE: Installation and wiring must be in accordance whh lNational Electrical
Code and consistent with all local codes, and Natieleahtor codes and regulations.
The AC power supply to this equipment must be provided throygbger fused
disconnect or circuit breaker. Improper protection nmagte a hazardous condition.
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. NOTE: Wiring to controller terminals must be done in atrend careful manner.

Stranded wire conductors must be twisted together to att@dds that would create
potential shorts if left out of terminals. All termals and cable connectors must be
checked for proper seating. When connecting flat cairleexctors, be certain to
match pin #1 marks (arrow symbol on connectors, replestm cable) to prevent
damage.

F&j CAUTION : Restrict access to elevator control equipment andrajysato qualified
personnel only.
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Section 1 — Overview

1.1 Product Description

ELEVATOR CONTROLS model H900 microcomputer based Hydraudint@@ller utilizes
state-of-the-art, large scale integrated circuits incorporated in a high performance modular
circuit board design in such a way as to optimambility andminimize installation and

mai ntenance costs.

The Basic Simplex System contains a Computer MicrogsmeBoard, an 1/O Board and a
Relay Interface Board in addition to a Power Supply, @dftransformer and Starter.
Group Controller G900-XL is available for the controupfto 16 cars.

A simple to use, powerful diagnostic station is built into the Computer Microprocessor Board
which includes capabilities faomplete on-site re-programming of elevator “Personality”
parameters via the LCD display.

Video Display, Modem Remote Communications, and Hardcdgyakor performance report

printing are all available by means of an output commreztpable of driving a standard PC,
including notebook and palmtop computers.

HO00 Specifications

Number of Stops 64 stops maximum with selective door aparéipical
of EC standardized system architecture)

Number of Cars in a Group 16 cars maximum

Environment Limits 32 to 104 Degrees Fahrenheit or O toefré&es Celsius
12,000 ft (3,658 m) altitude
95% relative humidity (non-condensing)

Motor Control Options Across the Line

Y-Delta

Solid State Starters (from multiple manufacturers)
Variable Voltage Variable Frequency
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Figure 1.1—Typical H900 Controller Layout

[ ]| v0-Ex Additional I/O-EX TYPE: ANSI-
Door Power Supply car, or hall signals B44-B Monitored
Operator Transformers as required Inputs
Interface
Logic
MPC-P8
Conduit I\E/Il_evator
upCPe and diagnostics
i i
Fuses and Terminals (not gﬁwelr Interface unit.
provided on PC boards) pply
= 1/0-7 Main Input-Output Board E
Conduit 2 Located under MPC-P8 board g
S S
Motor control starter unit.
1. Delta HLS-7
2. Y-Delta 1. Relay Logic Interface
3. Solid State 2. Door lock Bypass switches
4. VVVF 3. Test Mode Switch.
4. Controller Inspection Switch
5. ANSI fault Reset Push Button
1.2 Typical Car Controller Physical Layout

Figure 1.1 shows a typical layout of the H900 car control@llowing is a brief description
of the various components of the controller.

1.3 Components General Function and Description

1.3.1 MPC-P8

The MPC-P8 board is universal to all Elevator Contnaitsyoprocessor control systems, and
is used in all types of elevators from hydraulic totica; and as a main group dispatcher
microprocessor. The P8 board utilizes high-speed micrepsoc technology with a high
level of system integration.

The MPC-P8 board contains: an Onboard Menu Driving Distig®Tool coupled with a 2 x

16 alphanumeric display that allows full system reprogragand diagnostics, four serial
ports, a parallel port and a real time clock. Systerts@oe assigned as follows:
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« COML1 (IBM) standard RS232 to drive IBM compatible systems

* COM2 (Duplex) duplex port for communication of duplex systems

 COMS3 (PVF) communication with position velocity procasglraction Only)

e COM4 (Group) communication with the group G900 processor

*  HSO Communication for Ez-LINK serial network systeBXHAmnicroprocessor

* LPT1 (Dispatcher) parallel data communication with G900 gssar, when P8 is used
as Dispatcher processor

The MPC-P8 board is responsible for all decision malongHe elevator’'s automatic mode of
operation, and the monitoring of inputs and outputs for ASME.1A-2000 code
compliance.

1.3.2 1/O-7

The 1/0O-7 is the main input-output board used in all theagéter control systems except for
the group controller. It provides all of the main inpanisl outputs required to run the
elevator, such as safety inputs and door control sigialsh signals are permanently labeled
on the left and right sides of the board.

The connector at the right top area of the board pesmigrcontains the first 4 position
indicators, direction arrows, fire buzzer and indicatotputs which drive the actual position
and fire fixtures. Different types of 10-7 boards arevided, ranging from 110AC Standard
to 24DC. When replacing this board, be sure that theaygdersoltage match the one being
replaced, and that the LED power select jumpers are piatked same positions.

1.3.3 |O-EX

The I/0O-EX board provides all inputs and outputs that cabe@ccommodated within the
I/O-7 board, including car calls, hall calls, hall gongssition indicators, etc. Voltage and
LED power select jumper positions are critical (as \hi 1/0-7 above) so care must be
exercised when replacing this board. Note that theelOmay not be present in all control
panels.

1.34 |O-EX-B44-B

The 1/0-EX-B44-B board provides ASME-A17.1A-2000 redundancy inpndsoaitputs.
Voltage and LED power select jumper positions are crifgsawith the I/0-7 above) so care
must be exercised when replacing this board. Notehbkd{O-EX-B44-B- may not be
present in all control panels.

1.35 HLS-7

The HLS-7 board is the main relay panel board, providirtgerelay logic to interface to the
elevator system door control, starters, selectar, #tshould be noted that the HLS-7 does
not contain any “Smart” logic. It is a basic bodndtthas been developed to replace point-to-
point wiring with a more cost effective and relialtdusion. The HLS-7 is configured per job
using onboard clad cuts, and jumper configurations.
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T NOTE: The COPand TOC boards are used when the elevator controhsyste

designed with serial communications to the top of theand the car-operating panel.
The hall boards are used when the elevator contrdmyis designed with serial
communications to the hall stations. Skip 1.3.6 to 1.3.4A6témdard, non-serial
elevator systems without “Ez-LINK”.

1.3.6 COP

The COP microprocessor board gathers all signals fnen€OP buttons such as car calls,
door open and door close buttons, fire service, etc...randrhits such information via RS-
485 to the TOC board. It also receiadioutput information for car call outputs, passing
chime, fire indicators, etc. from the TOC through$hene RS-485 communications channel.

The COP board serves as interconnection point foalsigthat can't be transmitted via serial
communication, on their way to the traveling caliiexamples include emergency stop switch
bypass, in car inspection, etc.

The COP board is linked to the TOC board via two twplmeterminal connectors, housing
all interconnects and shielded communication twisted paivhen replacing the COP board,
make sure that all board configuration jumpers are placéchimg those on the board being
replaced.

1.3.7TOC

The TOC microprocessor board gathers all signals fremdp of car including the selector
unit, door operator limit switches, load weighing devia, top inspection station, etc. It
also receives all information from the COP boaratfi@nd rear, if elevator has rear doors)
via an RS-485 channel dedicated for communications betv®@éhand COP boards. This
information is then combined with locally gatheresbmfiation, and transmitted via RS-422
the P8X board.

The TOC board receives all output and control infornmeftiom the P8X for door control
and other information on its way to the COP boardugh the same RS-422 communications
channel.

The TOC board serves as interconnection point fortsgthat can’'t be transmitted via serial
communication, on their way to the traveling caliiexamples include emergency stop switch
bypass, in car inspection, power supplies etc.

The TOC board is linked to the elevator controllertkgaveling cable. This cable contains

three ten-pin terminal connectors (which house tdrgonnects) and two twisted, shielded
pairs for communication
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When replacing the COP board, make sure that all boarfdyacation jumpers are placed
matching those on the board being replaced.

1.3.8 COP-EX

The COP-EX board is a sixteen general input/output boatdshised to accommodate
signals not being housed by the COP or the TOC boardasucér calls, attendant service,
line per floor position indicators, etc.

When replacing the COP-EX board, make sure that albboanfiguration jumpers are placed
matching those on the board being replaced.

1.3.9 HALL

The HALL board is used at each landing in a multi-dropigardition. This board gathers
hall call information, per opening, and transmits ifisrmation to the P8X board via RS-485
communication path. It also receives informatiort thanminates and extinguishes hall calls
indicator lights and sounds hall gongs.

l%j CAUTION : The HALL board is configured for a particular floor laydhrough SW1,
an eight-switch pack (dip switch). When replacing the HAbard, make sure the
dipswitch positions match those on the board being regjaar permanent damage to
one or more boards in the hall loop may occur.

1.3.10 P8X

The P8X board is attached to the back of the MPC-P8 ef@mator microprocessor. It
communicates with the P8 via a high-speed port, HSO. PBbefunction is to gather all
information from the elevator serial network, froine tCOP-TOC, and hall station HALL
boards, which is then conveyed to the elevator miomgssor. The P8X board also receives
all process commands from the P8 board and distributesiands on the network, relieving
the P8 microprocessor from any communications burden.

1.3.11 Power Supply

The power supply has a single linear output that provides €5#Dall microprocessor
logic, and provides power to boards including MPC-P8, 10-6:}3B44-B and 10-EX.
Typical part: Power-One HB5-3/0OVP, 3 Amps @ 5VDC.

1.3.12 Power Supply Transformers

Power supply transformers are provided as necessarydagrto the power requirements of
each individual job, to step down and/or provide power tismldrom the main AC power

line.

1.3.13 Door Operator Interface Logic

Logic is provided as required for control of the variousrdgmerators and configurations
used in the industry.
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1.3.14 Fuses and Terminals
Fuses, terminals, and any miscellaneous job-specifigits that are not part of the standard

PC board set are provided as required for each specific job

1.3.15 Motor Control Starter Unit

A motor starter unit required for control of the pump magqrovided. This unit is capable
of being configured to control various starters fronmgpke Across the Line starting (delta),
to solid-state control, or a sophisticated Variabldtage Variable Frequency drive unit.
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Section 2 — Preparation

2.1

General Information

This section contains important instructions and renendations pertaining to the site
selection, environmental considerations, and wiring don@&eto ensure a successful

installation.

2.2 Site Selection

While selecting the best location for the controlguipment, take into account the following
factors:

a. Make sure the control system is placed logically, wiaikeng into consideration the
rest of the equipment location.

b. Provide adequate working space for installation, wiring, raaintenance of the
control system. Please note that rear access r®qoired on Elevator Controls
standard control systems.

Do not install equipment in a hazardous location.

Do not install equipment in areas or on surfagbere it will be subject to vibration as
the control systems contains parts, such as relagckets, whose functions may be
adversely affected by vibration.

e. Provide adequate lighting and working space for comfort dinteaty; a telephone
line is desirable for access for optional remote diatiosy as well as more efficient
access to Elevator Controls factory technical suppogtjuired.

2.3 Environmental Considerations

For proper operation and longevitiie elevator control system should be installed alogr
to the following requirements:

a.

The temperature inside the control system enclosurddsbhe maintained between 32
to 104 degrees Fahrenheit (0 to 40 degrees Celsius). Higleevasrtemperatures
will reduce the life of the system and may preventsistem from functioning
normally. Provide air-conditioning if required.

The air in the machine room should be free of coveogases. Air should be
sufficiently dry to prevent condensation from moistuNEMA 4 or NEMA 12
enclosures with integral air-conditioning units are latée for these applications.

Avoid placing any control system cabinet or componeat mvindows to prevent
severe weather conditions from damaging the equipment.

Extreme levels of Radio Frequency (RF) radiation shoeldvoided. Radio
Frequency Interference (RFI) may interfere with theration of the control system.
Elevator Controls hydraulic control systems have hested by CKC Laboratories,
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2.4

Inc. Report Number IM00-029 and found toibeompliance with EN61000-4-2,
EN61000-4-3 anEN61000-4-4 in accordance with EN12016 regulations.

NOTE: Hand-held communications devices used close to thensyoomputers may
generate disruptive RF interference.

Recommended Tools and Test Equipment

The following tools are recommended for installatidthe H900 control system:

H

a. Digital multi-meter

o

Assorted electronic tools such as pliers, cutterd)litdg, Elevator Controls small
screwdriver (supplied with each controller), etc

Amp-Prove probe-type ammeter
Telephone
Test weights

~ ® 2 o0

Control system “as built” wiring prints

This manual

Model V900/H900 P8 Field Reprogramming Manual

Solid State Starter Manual (for controllers contagransolid state starter)

> @

]. Battery Lowering Device Manual (for controllers equippethwuch device)

k. Oscilloscope and Meg-Ohmmeter may be desirable for addamoubleshooting
(rarely required)

Controller Installation Guidelines

NOTE: It is very important to follow control system wig guidelines to prevent
problems with interference and line pollution.

NOTE: Wiring to controller terminals must be done in atrend careful manner.
Stranded wire conductors must be twisted together to att@dds that would create
potential shorts if left out of terminals. All termals and cable connectors must be
checked for proper seating. When connecting flat carleextors be certain to
match pin #1 marks (arrow symbol on connectors, replestm cable) to prevent
damage.

CAUTION : Restrict access to elevator control equipment andrajysato qualified
personnel only.

There are four different entry points that should bentaaied separately while wiring the
control system:
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a. Power wiring: the line power coming from the elevagervice disconnect with power
ground.

b. Motor wiring: power to pump motor and power ground.

c. Safety and Logic wiring: all wiring to fixtures and swies, as well as cross-connect
signals from one car to another in a multi-car groufesys

d. Communication cables: communication cables run froenaamtroller to another in a
group of two or more cars.

™. NOTE: Study your control system layout to achieve the &asingement, keeping the

four entry points separated and positioned logically totkaiparticular control
system you will be installing. Following is a proposagblt for wiring a standard
controller.

Figure 2.1 — Typical H900 Controller Wiring Layout
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Section 3 — Startup

3.1 General Information

Protect printed circuit boards from dust and foreign malteriRemove main fuses.

Complete controller mounting, installation and wirif@bserve controller field terminal
locations in relation to wiring ducts in order to det@eroptimum locations for wiring to
enter the control equipment enclosure.

F&j CAUTION : Use care to protect circuit boards from metal detsnsn cutting.

3.2 Startup of H900 Microprocessor Control System

TS NOTE: These are not instructions for final adjustment

In the following instructions it is assumed that afidhedoors are closed but not necessarily
locked and that all hoistway and machine room wirirepisiplete. Correct any inadequacy
before proceeding further.

These instructions also assume that the installea masrking knowledge of electrical
troubleshooting. Follow prescribed procedure carefully.

If the elevator does not respond as expected, checlrthéscaccording to your ability. If
you can't locate the problem in a reasonable tinleinan adjuster or serviceman with
advanced troubleshooting experience. Proceed with caution

. NOTE: You will find multiple LED indicators on PC boards anaboard computer
diagnostics very useful tools that will save installatand troubleshooting time.

Read these instructions all the way through beforéirggamork to become familiar with the
entire procedure.

3.2.1 Test Ground Continuity
Test all terminals for continuity to ground. If contity is identified, remedy the problem
before proceeding.

3.2.2 Remove Group System Fuses (if applicable)
Make sure supervisory control system supply fuses are egmov

3.2.3 Remove Primary Controller Fuses
Remove fuses F4, F7, F8, to disable primary controllay moltage, and the door operator.
Place controller INSP and TEST switches in inspediach test positions, respectively (on).
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. NOTE: Always review prints to double check fuse designatatscorrect
amperages.

3.24 Check Disconnect Switch
Check the line side of the disconnect switch and vérdy all three legs are at the correct
voltage.

F&j CAUTION : Remove all protective covering on PC boards and coemge before
applying power.

3.2.5 Turn on Disconnect
Turn on disconnect switch and check voltages at L1, L&) 8ron starter(s).

3.2.6  SH6 “Serial Safety” Jumper for Serial Link to Top ofCar

. NOTE: If serial link to Top of Car is not used, skip to nstep.

Place SH6 jumper on the HLS-7 board, located in fronbh@fJDRK2 harness connector, to

allow safety string to be made without the TOC and @O&ds being wired to the elevator

system, thus permitting movement of the car on Ingpectiode; Refer to page 3 area 3 of
job prints for reference on jumper function, whichdsbiypass the circuit that makes sure the
TOC and COP boards are in place.

. NOTE: 3.2.7 is for Wye-Delta or Delta Motor Starter. SlapSection 3.2.8 if using
Solid State Starter.

3.2.7 Proper Pump Motor Rotation (Wye Delta or Delta Starteonly)
Verify proper rotation of the pump motor by momentariysing starter contacts (use the Y
Contactor for Y-Delta starters). Do not hold formmohan one second). If rotation is
incorrect, interchange two of the leads at disconmediye top of the startépower lines
only, not motor leads).

3.2.7.1 Reverse Phase Relay (Wye Delta or Delta Starter only)

Observe the RP (Reverse Phase) relay. Ifit is gigieceed to the next step. If RP is not
picked, checks fuses F1, F2, and F3 and make sure that dijusteale sensor is provided,
that the setting is correct.

If this does not cause the RP relay to pick, turn &fgbwer and reverse two of the three
wires (probably #14-#18 gauge) that feed 3-phase AC power frstdrter to the rest of the
controller (these wires will typically be at theptof the starter). Restore power. The RP
relay should pick. If not, replace the RP plug-in sens@h® RP relay and repeat this step.

TS NOTE: Section 3.2.8 is for Solid State Motor Starter. [#Ski Section 3.2.9 if using
Wye-Delta or Delta Starter).
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3.2.8 Review Instructions (Solid State Starter only)

Read the manufacturer’s solid-state starter unit (S&gpljcation instructions and use for
reference through this section. The ready light shautdecon when power is applied to the
input side of the SSSU. If there is a phase loss tasepteverse indicator will come on.
Verify that the line-to-line voltage is the properual If incorrect, swap any two power input
lines to the starter. This should correct the proldedhthe ready LED indicator should come
on. Refer to SSSU manufacturer’'s manual for advancedbieshooting.

3.2.8.1 Proper Pump Motor Rotation (Solid State Starter only)

Verify proper rotation of the pump motor by momentgtilypering the enable contacts
(Motor Run Input) on the SSSU. If motor rotationasersed, correct by swapping two of
the motor winding connections (refer to the SSSU naantufer manual for directions to
properly swap two of the motor winding connections).

3.2.9 Power Off
Make sure power is turned off and replace the F4 fuse torealay voltage to normal.

l%j CAUTION : Do not insert door fuses at this time.

3.2.10 Verify Safety Switches

Verify car, car-top stop and any other safety switchaking sure they are operating
properly. In order for the elevator safety monitorsygtem to permit movement of the
elevator, the following conditions must be met:

1. If roped hydraulic unit with governor switch: governor @t must be wired
from terminals 4A to GOV. If no governor used, the Si@@per must be in
place.

2. Verify the emergency stop switch between terminaladd 17, and the
safeties between terminals 17 and 24. Please refeb faripts page 3.

3. If a submersible overload is provided, wire it betwesrminals 4 and SOL. If
no submersible overload is used, jumper from 4 to SOL.

4. Verify that the UP (terminals 28 to 30) and DOWN (temdsr29 to 33)
normal limits are made.

5. The car gate (terminals 4A to CG) must be made, asawéhie hoistway door
safety string, intermediate door locks (terminals 4% bottom door lock
(terminals 19 to 13), and top door lock (terminals 13 to THD)

6. The Door Open Limit (terminals 4 to DOL) must be cthsaend the Door
Close Limit (terminals 4 to DCL) must be open. If gg@n is selective, then
rear doors, a rear Car Gate and the Door Open and ldhitsemust follow
same status as front limits.
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. NOTE: When all safety switches are in the proper positiorement will be enabled
on either car-top inspection or in-car inspection moddéall and Car door bypass
switches in the controller must be in the off positio order to run on Controller
Inspection, Car Top Inspection (terminal 4 to ICTO)Clr Inspection (terminal
ICTO to ICIO) or Access (terminal INAC to INAO).

3.2.11 Temporary Final Limit Jumper
If the car is at the top of the hoistway, jumper fiimait terminals 24 to 23A to allow the car
to move in the down direction.

F&j CAUTION : Remove this jumper as soon as it is possible taxdo s

Use the UP/DN rocker switch if provided (the elevatdety code disallows this switch in
some jurisdictions) on the controller to run the daefer to the valve manufacturer’s
adjustment instructions to adjust the low speed valvé& plimp motor should start when
running the car up.

For WYE-DELTA starters, the proper transition timenfr Wye to Delta should be checked
at this time. Verify the Wye to Delta transitiamé and adjust the timer as required for
smooth transition. The Wye to Delta timer is l@chon the Car Timers Menu in the P8
screen. The default value is 2 seconds. Refer to 9@ Hield Reprogramming Manual for
directions on how to use onboard diagnostics to modifymeters.

If no relays are picked, check fuse F4 and verify that 11T Midus or minus 10%, is present
between terminals 3 and 4A. This voltage should aldolw® on terminal 4. If voltage is
present on terminal 4A but not on terminal 4, turn to @@agéthe prints (area 3) and re-
verify Emergency Stop and Elevator Safeties wiring.

If SSSU or VVVF is provided, refer to tmanufacturer's manual for acceleration and up-to-
speednotor control adjustment.

3.2.12 Runthe Car
Use the controller UP/DN switch to run the car.

T NOTE: The controller INS switch must be in INSP positiofhe car top inspection
switch, and other switches must be on normal fougidn switch to operate.

3.2.13 Startup is Complete
The elevator installation should now be completed inofpdistallation of the selector, etc.
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Section 4 — Adjustment

4.1 Final Adjustment of the Elevator Controls H900 Contrder

4.1.1  Door Adjustment
The elevator should be shut down and main power shut off.

a. Install door fuses F7 and F8.

b. Position the car in the hoistway so that car dearsbe adjusted to a preliminary
setting.

c. Open the doors by jumpering the non-banded side of diode D@dar(tire DO relay)
to terminal 3 on the controller and close doors by prng the non-banded side of
diode D65 under the DC relay to terminal 3, or place thewcanspection and follow
door operation adjustment procedure described by the doatoperanufacturer.

TS NOTE: Most new solid-state door control systems offer adjaat procedures that
require no interaction with the elevator controller.

4.1.2  Check Hoistway Clearances

The door operator must be operating properly with all @goipment clutches, rollers, etc.,
adjusted to correct running clearances. Make sure atWey and car doors in the building
are closed and locked. Run the car on inspection tire &rigth of the hoistway to be sure
that the hoistway is completely clear of obstructio@heck to be sure that all selector vanes
and the tape selector unit are properly installed per rmetwrér’s instructions.

4.1.3 Use of Test Switch

Turn the TEST switch to "Test" position, (the TESTitslwis located on the HLS-7 board).
Placing this switch in the test position preventscietroller from opening the doors (both

front and rear if the car has rear doors) as if #renere on Independent Service mode of

operation.

Verify that all ribbon cable connectors, harnessneators, and relays are seated properly.
Turn on AC power. Switch from inspection to normalrapien. The car should travel to the
bottom terminal landing, or re-position itself to dwrect landing.

TS NOTE: If this does not happen, jumper terminal 4 to DC (ddmsecbutton), place
the car on Independent Service, and place the constadweatch in the “TEST”
position. Observe the LCD liquid crystal display ford&r€ondition to determine
why the elevator is not responding. Pay particulanttte to the multiple LED
indicators on the I/O board.

If the car is leveling, the LVL indicator will be gfand the car will not be able to respond until
the leveling process is complete. If any of the dquaning devices or any call input is active,
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the corresponding indicator will be lit. If the SD @®U for up) indicator is on and the Down
relay is not picked, check the normal limit switch.s&lcheck DSD2 and USD2 LED's.
They must not both be off, or reversed, as thestharterminal floors slowdown switches
that open when the car is at the corresponding terifaimadihg.

Refer to Troubleshooting Section 5 of this manual fodguce.

4.1.4 Ez-LINK Serial Communication System Verification

TS NOTE: For non Ez-LINK systems, skip to Section 4.1.5.

4.1.4.1 Verify Communication to TOC Board

To verify communication to the top of the car, LEDBAG1 and DIAG2,0n the TOC board
should be blinking (approximately 4 times a second). DIA@icates communication with
the P8X board in the controller, and DIAG2 indicates mmmication with COP board (or
boards if rear doors are present). If the two diagn@&D’s are not blinking 4 times a
second, verify wiring, and shielded communications wigagnections. Also, make sure all
shield is jumpered on all hoistway junction terminajpstr

4.1.4.2 Verify Communication to COP Board

To verify communication to the COP board, LED’s DIA@&id DIAG2,on the COP board,
should be blinking (approximately 4 times a second). DIAGd DIAG2 indicate
communication with the TOC board on top of the eleva#d. If the two diagnostic LED’s
are not blinking 4 times a second, verify wiring. Perfahis same check for the rear COP
board, if present.

4.1.4.3 Verify Communication from COP to TOC Boards

Verify all signals coming from the COP and TOC boaalthe P8 elevator microprocessor
board. Refer to the Field Reprogramming Manual “Dirextess” menu. To view the
following table, have someone go inside the elevaabrand press each car call and activate
each button, while a second person selects and venibger activation response in the P8
memory map below:

= NOTE: Verify that all job-required signals activate the projpput memory

location in the P8 computer, per the table below, lkeefemoving the car from
Inspection operation. Table Fig 4.1 lists all possilgeas. You need only verify
signals pertaining to your specific system.

To verify communications to the top of the car, LED®AG1 and DIAG2, on the TOC
board should be blinking approximately 4 times a second@I8hows communications with
the P8X board in the controller, and DIAG1 shows comopaii@ns with COP board or
boards if front and rear doors are present. If ani@two diagnostics LED’s are not
blinking approximately 4 times a second verify wiring anchmunications shield wiring
connections, make sure all shields were jumpered througdlldutistway junction terminal
strips

Model H900 Hydraulic Controller Installation & Adjustment Manual 19



Figure 4.1 — Ez-LINK Memory Input Map

Address|Bit 7 [Bit6 [Bit5 |Bit4 [Bit3 |Bit2 |Bitl [Bit0O

F900 UBR |U7R  UBR |USR |U4R USR |U2R |U1R

F901 Ut6R |U15R |U14R |U13R |U12R |U11R |U10R |U9R

F902 U24R |U23R |U22R |U21R |U20R |U19R |U18R |U17R

F903 U32R |U31R |U30R |U29R |U28R |U27R |U26R |U25R UCIR: Up call input rear
F904 U40R |U39R |U3BR |U37R |U3BR |U35R |U34R |U33R

F905 U48R |U47R |U46R |U45R |U44R |U43R |U42R |U41R

F906 U56R |US5R |U54R |US3R |U52R |U51R |USOR |U49R

F907 UB4R |UB3R |UB2R |UBTR |UBOR |U59R |U58R |U57R

F908 DBR |D7R DR |D5R D4R D3R |D2R |D1R

F909 Di16R |D15R |D14R |D13R |D12R |D11R |D10R |D9R

F90A D24R |D23R |D22R |D21R |D20R |D19R |D18R |D17R

F90B D32R |D31R |D30R |D29R |D28R |D27R |D26R |D25R DCIR: Down call input rear
F90C D40R |D39R |D38R |D37R |D36R |D35R |D34R |D33R

Fo0D D48R |D47R |D46R |D45R |D44R |D43R |D42R |D41R

F90E D56R |D55R |D54R |D53R |D52R  |D51R  |D50R  |D49R

FI0F D64R |D63R |D62R |D61R |D6OR |D59R |D58R  |D57R

F910 UBF |U7F |UBF |USF |U4F |USF |U2F |U1F

Fo11 U16F |U15F |U14F |U13F |U12F |UI1F |U10F |U9F

F912 U24F |U23F |U22F |U21F |U20F |U19F |U18  |U17F

F913 U32F |U31F |U30F |U29F |U28F |U27F |U26F |U25F UCIF: Up call input front
F914 U40F |U39F |U3BF |U37F |U36F |U35F |U34F |U33F

F915 U48F |U47F |U46F |U45F |U44F |U43F |U42F |U41F

F916 U56F |US5F |US4F |US3F |U52F |US1F |USOF  |U49F

F917 UB4F |UB3F |UB2F |UB1F |UBOF |US9F |US8F |U57F

F918 D8F |D7F |D6F |D5F |D4F  |D3F |D2F |D1F

F919 D16F |D15F |D14F |D13F |D12F |D11F |D10F |D9F

F91A D24F |D23F |D22F |D21F |D20F |D19F |D18F |D17F

F91B D32F |D31F |D30F |D29F |D28F |D27F |D26F |D25F DCIF: Down call input front
F91C D40F |D39F |D38F |D37F |D36F |D35F |D34F |D33F

F91D D48F |D47F |D46F |D45F |D44F |D43F |D42F |D41F

F91E D56F |D55F |D54F |D53F |D52F |D51F |D50F  |D49F

F91F D64F |D63F |D62F |D61F |D6OF |D59F |D58F |D57F

F920 DOLF |DBCF |DOBF |LLI SEF  |PHEF |DHLDF |DCLF Front door inputs
F921 DOLR |DBCR |DOBR |DHLDR HLI SER |PHER |DCLR Rear Door Inputs
F922 FCS |CLLI |IND PGl CCCI  |copRc |copFc |tocC Fire and Misc. inputs
F923 RD PR R32 | R16 R8 R4 R2 R1 Absolute floor position
::g;g Analog load weigher 16 bit value (future) Used if analog Iosgev(\j/aghmg device is
F926 CF8 |CF7 |CF6 |CF5 |[CF4 |CF3 |CF2 |CF1 Car calls front floors 1 to 8
F927 CR8 |CR7 |CR6 |CR5 |[|CR4 |CR3 |CR2 |[CR1 Car calls rear floors 10 8
F928 FREE |FREE |FREE |p8xC |hallC Jauxlr jauxlf  |emtP2in

F929 Ci16F |C15F |C14F |C13F |[C12F |C11F |C10F |[C9F ACCIF: Front car call input
F92A C24F |C23F |C22F |C21F |C20F |C19F |[C18F |C17F

F92B C32F |C31F |C30F |C29F |C28F |[C27F |[C26F |C25F

F92C C40F |C39F |C38F |C37F |C36F |[C35F |[C34F |C33F
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F92D C48F [CA7F |CA6F |C45F |C44F |C43F [C42F [C41F
F92E C56F |C55F |C54F |C53F |C52F |C51F |C50F  |C49F
F92F C64F |C63F |C62F |C61F |C60F |C59F |C58F [C57F
F930 C16R |C15R |C14R |C13R |C12R |C11R |C10R |C9R

F931 C24R [C23R |C22R |C21R |C20R |C19R |[C18R [C17R
F932 C32R IC31R |C30R |C29R |[C28R |C27R [C26R [C25R
F933 C40R |C39R |C38R |C37R |C36R |C35R |C34R |C33R ACCIR: Rear car call input
F934 C48R [C47R |C46R |C45R |C44R |C43R [C42R [C41R
F935 C56R [C55R |C54R |C53R |C52R |C51R |C50R  [C49R
F936 C64R C63R |C62R |C61R |C60R |C59R |C58R [C57R
F937 FREE | FREE | FREE | FREE | FREE | ATT uP DN Attendant inputs

415 One Floor Runs

TS NOTE: When the test switch on the HLS (located on theynerinted circuit board)

is in the "TEST" position, the doors will not open whbe car arrives at a floor.
Also, since the car is also on independent servickewhi"TEST", a constant input
on the car call terminal (or door close button) isassary to get the car to leave the
landing.

Run the car with one-floor runs. To accomplish aesesf runs in a particular direction,
register the car calls and leave the last call igtioeip clipped in. Check the operation of the
speed relays to verify proper operating sequence duringnigveli

If the car is traveling in the up direction and failg¢éach the call within a pre-determined time
interval, the controller will identify this occurrem@s a fault condition. The controller will
automatically stop the pump and motor and return the ddwettowest landing. After the
doors are opened, further operation of the elevatobwifrevented until the fault condition
has been cleared. To reset this fault, momentaalyepthe car on inspection mode.

4.1.6 Landing System Selector

Verify placement and operation of selector magnetsanes and switches in the hoistway for
proper stepping. Adjust valves for proper operation, véréyoperation of all call buttons,

and verify all functions including fire service mairteahate, and phase 2; independent, access;
operation oftar and door devices and switches; terminal slowdowmaloand limit

switches and all safety switches, etc. Verify prdjoanr leveling and correct any problems.

4.2 Soft Stop Timer Control

Regulation of the pump motor for the up direction is cdietldy relay outputs AA/MGR

and BB-BH driving the pilot relays AA and BH (see print§yYhen these relays are energized,
and the car is in the door zone area completing an uph@icomputer will hold AA/IMGR

and BB-BH outputs, (as indicated by the LED indicatorshen/O board) for a
predetermined field adjustable time. If it becomes rsargdo adjust this timer, please refer
to the Field Reprogramming Manual re: use of onboard diéigadsr complete detailsThis
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manual also includes instructions for accessing theltWwez information available through
use of the onboard diagnostics provided.

4.3 Motor Limit Timer Control

If the car is traveling in the up direction and failg¢ach the call within a pre-determined time
interval, the controller will identify this occurrem@s a fault condition. The controller will
automatically stop the pump and motor and return the déwettmwest landing.

After the doors are opened, further operation of theaede will be prevented until the fault
condition has been cleared. To reset this faulteaye inspection switch, or power
disconnect.

The computer error code LED indicators and LCD will digplee corresponding error status.
This timer is factory preset for 180 seconds. Reféhéd-ield Reprogramming Manual for
instructions on adjusting this timer.

4.4 Multiple Door Open Times

The H900 controller is equipped with selective door timingcér, hall, and short door open
times. The factory-preset values are field-adjustalotautih the use of the onboard
diagnostics unit. Refer to the Field Reprogramming Malowalomplete details. Check door
open times for proper operation conforming to ADA ancep#pplicable codes.

TS\ NOTE: The hall door timer starts as soon as the car endageeven if it is still
leveling. If the pre-opening option is not set, the danay not finish opening before
the hall door timer expires. If this happens becauseahtakes too long to finish
leveling into the floor, extend the hall door timefueato account for the extra
leveling time.
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Section 5 — Troubleshooting

51 System Not Functional in General (Car Won't Run)

NOTE: The Solid State portion of the Elevator Controisrglprocessor
Controller is the most reliable part of the entievator system. While it is
possible that a problem may occur, one should first todke power
controller and "outside world" for the malfunctions thaist frequently take
elevators out of service.

5.1.1 General Troubleshooting Tips
For your convenience, and to save troubleshooting timeetH900 controller is equipped with
multiple indicators that are designed to help you troubteshba glance.

You are strongly advised to pay particular attention éoirticators on the I/O board. Every
action instructed by the computer is indicated (DOF fangle means door open function,
the computer wants to open doors), and every actiolnuiiman interface wants the computer
to perform is also indicated (DOB for example meangitiee open button is active).

. NOTE: Signal names written with bar on top of the sigraahe, the signal is in active

mode when the LED is off (FRS and FRA are a good examplehen the LED is off
they indicate the car is on main or alternate ficelenrespectively).

The computer error code LED display will flash a particstatus/error code as detected by
the MPC-P8 computer; a list of these codes can be founthpently applied to the inside of
the controller door. Extra or replacement copiesbeamade from the list found in theeld
Reprogramming Manual.

Computer error/status codes are also displayed in Engfistat on the LCD display. Finally,
an optional PC may be used for powerful troubleshootimgndistics, and for monitoring
purposes.

5.1.2  Car Not Running General Check List

a. Make sure that the car is not on Fire Emergency SerVice MPC-P8 will display the
fire operation active if any. During normal operatidtiir@ emergency circuits, 24-
110V should be present on each fire recall terminal vepect to terminal 3, (refer to
prints page 5 for fire interface circuits).

b. If all terminals for Fire Emergency Service are prbpset, refer to Section 5.2.1 for
directions to reset the different modes of Fire Emerg&ervice.

c. Ifthe elevator is not set to Fire Emergency Senadlgopower supplies should then be
checked. The natural starting point is the three-pingse.i There must be 208-480
VAC (as specified) present between all combinatiorzhakes.
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d. Verify that each power control step-down transfornas tihe correct secondary
voltage (refer to Controller Schematic page 1 for teahand fuse numbers). Replace
fuses as necessary.

e. The RP (Reverse Phase) Relay must be latclfetlis not:
(1) Check the fuses supplying power the RP Module.
(2) Replace the RP Relay with the correct type spdcifie

f. After verifying the operation of the RP Relay, thedbcontroller power supplies
should be verified. First, Terminal 4A should measure aqpeadely +110 VDC. The
voltage at Terminal 50, (hall lamp supply) with referetacground and the voltage
between Terminal Strip terminals 1 and 2 should be mehsunck verified to be in
accordance with the voltages shown on page 1 of theriots. If any of the above
power supply voltages are not within range, check the apptefuses.

™ NOTE: System common is terminal 3, (normally termina 8onnected to

chassis ground) and unless otherwise noted, all DC vaiegsurements are
shown with respect to Terminal 3, or chassis ground.

g. Verify the Safety String (schematic for it is locdten the upper portion of page 3 of
the job prints). The Safety String is made up of nognwddised safety contacts and
switches connecting Terminal 4A to Terminal 24. In orfdethe car to run, all of
these contacts must be closed, which will cause +110 MO$e applied to Terminal
24 (for Hydraulic controls, system terminal 24 is coneéd¢b terminal 4) signaling the
computer input that the safety string is closed (SAF igattive, verify LED on 10-
7).

h. Assuming Terminal 4 is operating properly at +110 VDC, vehéit the computer
display does not show Safety String Open. If this nges&adisplayed, check to be
sure that the termination jumper plug has been corngleited on the last 10 or 10-
EX board, inside the Out ribbon cable connector.

I. Verifying that the GTS indicator located on the 10-01s the following relays should
also be onGTS, GTSX, STOP (STOP will be on for Automatic mad@peration
and off for Inspection/ Access operation), THD, CGJ ance demand is establidh
or D (depending on intended direction). AA should be orglély will also pick if the
slowdown for that direction of travel is closed and amdtic mode of operation is
selected.

. NOTE: All relays mentioned above on item “” are lochten the HLS-7 board.

j.  Direction (SU/SD) and speed signal HR both enter th€-Hlboard from the
computer relay driver outputs on the 1/0-7 board via tlmecting ribbon cable. Pin
numbers are indicated on prints (pin one is indicatedreg @onductor in the ribbon
cable). If a high speed run toward a call is requiredstega call and check the
appropriate up or down arrow (SUA/SDA) LED. If neithemosa is on, make sure no
special function has control of the car (INS in, IN&), and that the fire warning
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indicator (FWI1) is off. If all the above functionseanormal, call registration should
establish a direction of travel as indicated by aovarmwhich can be observed on the
|O-7 top right corner LED indicator. If no arrow is plesyed, refer to the
Microprocessor Troubleshooting Section 5.6 following elo

k. Some of the relay coils referenced above are hardwamocked through the door
safety circuit. In order for the car to move awaynira landing, all doors must be
closed and locked. A locked condition is indicated byRLUK indicator on the I/O
board (+110 VDC on Terminal 11). An unlocked conditionédsathe DLK indicator
unlit (with 0 VDC on Terminal 11). Also the door clodait switch should be open
and the door open limit should be made, (verify O voltseominal DCL and +110
VDC on terminal DOL). If the door string indicateswamiocked condition, examine
and repair door locks as required.

I.  Should the U or D relays remain unlatched with a propgecked door circuit, check
the UP STOP LIMIT switch located between terminaldd®80, similarly terminal29
to 33for down. These switches are feeding power to thetdiresd circuits. |If
switches are not made, the direction relays can@einkrgized by the microprocessor
outputs. See page 3, area 4 of prints for stop limit sestelmd directional circuit
functions.

5.2 Microprocessor Error Reporting and Correction

5.2.1 Elevator Normal Operation and Fault Monitoring & Display
The tables below list the various faults that cagdagerated from the normal monitoring
portion of the system as follows:

Scrolling Message Indicates the display shown on the MPC-P8 LCD disjolay
each fault.

Description and Possible Solution Explains how the fault was generated and
possible corrective action to resolve the fault.

S\ NOTE: Faults listed in Figure 5.1 below will not prevent tlae from starting or

executing the function fault such as Fire Service, Indégr@nService, Etc. Faults
listed in Figure 5.2 will prevent the car from running.

. NOTE: A group of special conditions are recognized by theaprocessor. If one

of these "errors" occurs, a code will be displayed spoading to that condition. The
microprocessor will scroll up to 6 errors at a timejclishow on the LCD display.
The eight LED array will display the error that neeals be corrected first, that is, the
one with the highest priority.

S NOTE: The field technician should look first to the LEDayrto identify the error

that needs to be corrected first. Error codes cdourel in this Section (below) and
on the inside of the control equipment enclosure door.
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Figure 5.1 — Fault Conditions that will Not Prevent the Carfrom Running

Scrolling Message

Description and Possible Solution

Main Fire Service Phase 1

Main floor smoke detectors or HF1 smoke detectors wi.
Reset smoke detectorReturn car to the fire floor and turn
fire service switch to reset to clear fire service contion.

Alternate Fire Service Phase 1

Alternate floor smoke detectors or HF2 smoke detsct@nt off.
Reset smoke detectors. Return car to the fire floor antlirn
fire service switch to reset to clear fire service contion.

Fire Service Phase 2

Fire Service Phase Il switch is on or was on bgboxger down.
Return car to the fire floor and turn Fire Service Pha Il
switch to off position and open the doors to break door open
limit to clear fire service condition.

Front Doors Not Fully Closed

Front door closed limit not open, even do door lisckade.

Rear Doors Not Fully Closed

Rear door closed limit not open, even do door Isakade.

Leveling Down

Level Down input on

Leveling Up

Level Up input on

In leveling Zone Without
Direction

Either level Up or Down input is active but direction of
movement can’t be achieve¥erify Up and Down terminal
switches probably one or both are open

Re-Leveling Down

Re-Leveling Down on after being level

Re-Leveling Up

Re-Leveling Up on after being level

Trying to Re-Level Without
Direction, or Both Directions
On

Either level Up or Down input become active after bééngl,
but direction of movement can’'t be achievéerify Up and
Down terminal switches probably one or both are open.

Doors Unlocked

Car at landing with the doors not locked, DLK inpfit o

Security mode in operation

BSI input is active, placing car in COP security operatihere
the COP car call buttons are used to input access tmgkse
car calls.
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Fault Conditions that will Not Prevent the Car from Rogr(continued)

Independent Service

IND input is active, placing car in independent mode of
operation.

Hospital Service

Car is responding to a hospital emergency request.

Independent and security
mode

BSI and IND inputs are active simultaneousRemove one of
the inputs; these two modes of operation contradict each
other.

Emergency power operation

Car is executing an emergency power return or operatidgr
emergency power.

EMT phase 1 operation

EMT-1 input became active to request Massachusetts’sciledi

emergency recall.

EMT phase 2 operation

EMT-2 input became active to place the car on Mass. ddkdi
emergency mode of operation.

Earthquake: Normal condition

EQI input become active and then went back to norriadialg
the car to run on earthquake normal mode at 150ft/mxinmosn
speed.

Earthquake: Abnormal
condition

EQI and CWI inputs became active and stayed activateo
weight derailed grounding both inputs, or CWI input isvac
only indicating that the string running in the haigy tear down.

Heavy Load in Car

HLI input became active, placing car under heavy loadatioa
thus bypassing hall calls until doors open and HLI inpabimes
in-active.

Controller Inspection

Car is under controller inspection mode of operation.

Access Inspection

Car is under access inspection mode of operation.

In-car inspection

Car is under in car inspection mode of operation.

Ca top inspection

Car is under car top inspection mode of operation.

Viscosity Control

The microprocessor is running the pump motor while t8é V
input is on to keep the motor oil viscosity under aaintfhe
pump will run for three minutes on and stop for nine nésuand
will continue this cycle until VSI input becomes inaetiv

Car on wild operation

Group - loss of communication, or WILD operation iswact
Function can be used for Sabbath operation.
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Fault Conditions that will Not Prevent the Car from Rogr(continued)

Car door bounced during The car took off on high speed run and the doorsedlsopening
takeoff the door lock safety string to terminal 1Make sure door close
power while running jumper is on across terminals 43 to 44,
where applicable, verify page 3 of prints and your door
operator manufacturer for proper guidance.

Door lock clipped open at high | The car was running on high speed while the door lhooke
speed open. Check door lock clearance.

Hall or car lamp fuse blown The computer is detecting all car or all hall call bogt active at
the same time, which happens when the common taneslis
not present.Check fuses FLS or 50H, 50. Refer to page 1 of
prints.

Absolute PI correction The computer internal selector track did not matehattsolute
floor encoding in the hoistway for the floor ther gast arrived.
Remove RD signal and run the car with the internal sekctor
tracking only, if car does not stop at the wrong landing vefy
the position feedback portion of the selector. If the castops
at the wrong floor verify the stepping portion of the selectar

Door zone count error Error display will occur when stepper tracking optiosesto on,
and is used to determine which selector signal mayigging in
the hoistway causing the car to stop at the wrorgggloCall
Elevator Controls for more information about using this
option for diagnostics.

Door Zone Input Error The car got the door zone input before engaging teyelie.
crash into a floor. Once error occurs it latched unt
microprocessor is reset or the car is momentarilygulan
inspection to clear fault messagéerify LU and LD work
properly at each floor.

Car out of Step Missed door zone input or mechanical speed limit aetula¢fore
selector stepping input. This error is only detectbiievthe car
approaches a terminal landing. Once it occurs,ahés until the
microprocessor is reset or the car is momentarilygulan
inspection to clear fault messageorrect position of Up and
Down slowdown switches, need to activate 1 to 2 inches afte
STU or STD drop off. Verify and replace any DZ target on
the selector if needed.
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Fault Conditions that will Not Prevent the Car from Rogr(continued)

Test mode

Test switch on, car will behave as in independenicebut will
inhibit door opening operation.

Unknown Error

The computer detected an error that was not abletifigl
Place car on inspection, and reset the microprocesso€all
Elevator Controls if error persists.

Password access active

Current password has been entered and system acastsigr

Figure 5.2 — Fault Conditions that Will Prevent the Car fromRunning

Scrolling Message

Description and Possible Solution

Safety String Open

Voltage is not getting to the microprocessor SAF input
Check voltage on terminal 4A (110 VDC), and follow the
safety string path to terminal 24. Refer to page 3 of job
prints.

USD2 & DSD2 on
simultaneously

Both Up and Down Slowdown speed limits switches aenat
same time.One of the two or both limit switches failed repair
or replace.

Check channel A cable /
termination

A cable on Channel A chain is not properly seateth@fest
board on the chain does not have the terminator jumgtiled.
Re-seat cables, or add terminator to last 10 board.

Check channel B cable /
termination

A cable on Channel B chain is not properly seatetietast
board on the chain does not have the terminator jumgtiled.
Re-seat cables, or add terminator to last 10 board.

EEPROM write failure

The computer was not able to write to the electricabsable
EEPROM. Replace EEPROM U-18. U-18 contains the
personality portion of this elevator, replacing this chip vill
mean that all field modified parameters will need tde re-
entered, or notify Elevator Controls so that they can be
incorporated with new chip.

Door open limit & door lock on
simultaneously

Door lock input is active and, door open limit (DOLDOLR) is
open. One of the two inputs is incorrect if the damesfully
closed the DOL limit is bad, and if fully open the dtaxk is
bad. Correct either door open limit or door lock switches

Model H900 Hydraulic Controller Installation & Adjustment Manual 29




Fault Conditions that Will Prevent the Car from Runrjogntinued)

Starter stuck in Wye or bad
starter output

No DEL input or feedback is being received and thezDalitput
has been activatedBad delta contactor or auxiliary contact,
or bad 10-7 output or input.

Door reopen input active

The door open button or safety edge is still activetha doors
are already fully open.

DCL: Doors not closed

Door lock is made but door closed limit still closed.
Re-position DCL switch as to open while the doors lock.

Motor run stall protection timer
expired

The car did not reach destination during the tirfened to be
with the pump motor on. This problems occurs if car cdn n
level into a floor due to malfunction of valves, betMotor limit
timer is too short for the distance required toetav

Verify Motor stall protection Timer, refer to the Field
Reprogramming Manual, and make sure car is capable
leveling at every landing especially terminal landings witout
opening the normal terminal switches.

Pump protection timer expired

The computer turned off the starter outputs and the iglta
still active after a grace period. The computer witiplthe GTS
and GTSX relay outputs to disconnect power from théaobor

and prevent pump motor from burning out. Once error ogturs

latches until microprocessor is reset or car is placedspection
momentarily to clear fault messageerify contactor
mechanically, and 10-7 MGR and BH output drivers.

D

5.2.2 ASME-A17.1A Fault Monitoring
The table below shows the different faults that cagénerated by the ASME-A17.1A
monitoring portion of the system as follows:

a. Message: Indicates the display shown on the MPC-P8di§iitay for each fault.

b. Output: The response of the system by dropping the Staypanly, or Stop and
GTS-GTSX combination, depending on the severity ofdhé.

c. Reset Required Yes: indicates that in order for théacegturn to normal the fault
generating problem has to be resolved and the ANSIgRisét button has to be
pressed to clear the fault. Reset Required No: wilhallee car to return to
normal operation as soon as the problem that causdauihe resolved.

d. Conditions Producing Monitor Fault: Indicate the input antput flags that are
involved to generate such faults.
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e. Description and Possible Solution: Explains how tit faas generated and what
may be a corrective action to resolve fault.

f. Address of Bit in Memory: Indicates where in memdny tcomputer stores the
state of the monitored points. Please refer to idld Reprogramming Manual to
see how to access these memory locations.

Figure 5.3 — Fault Conditions That Prevent Car from Startingfrom a Floor

Conditions
Reset [Producing |Description Bit Memory
Message OutputRequired|Fault and Possible Solution Address
GTS relay fault |Reset [Yes GTS=0 GTS relay output is off and | F1CE bit O
inStop GTSM =0 |GTSM monitoring contact is |[F1C2 bit 0
and not active. GTS or GTSX or
gtsOut both relays are bad
Stop relay fault |reset No HDBM =1 |Door lock bypass is off, INS-[F1C2 bit 6
inStop INS-STOP = {STOP output is on and STORF1CE bit 5
STOPM = 1 |monitoring contact is active. [F1c2 pit 3
Bad STOP relay.
Front door limit |Won't  |No DCLF =0 Door open limit front and doof FO06 bit O
system fault run until DOLE =0 closed limit front are both op&po0 bit 7
fault Bad IO board or field
clears. problem.
Rear door limit  |Won't  |No DCLR =0 Door open limit rear and door| FO06 bit 1
system fault run until DOLR =0 closed limit rear are both ope|r005 bit 7
fault Bad IO board or field
clears. problem.
Door zone relay |Won't |No DZORDZ = 0 [Door zone input is not active | FO1A bit O
fault run until DZM =0 and DZM relay monitoring  |F37F bit 2
fault contact is also not activdBad
clears. DZ relay.
Door zone relay |Won't |No DZORDZ = 1 [Door zone input is active and| FO1A bit O
fault run until DZM = 1 DZM relay monitoring contaclF1C2 bit 2
fault is also active.Bad DZ relay.
clears.
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Fault Conditions That Prevent Car from Starting fronto@t=continued)

Door lock relays |Won't  |No HDL =0 Car gate CG, and Hoistway |F1C3 bit 1
fault run until CG=0 door locks are open but F1C2 bit 7
fault DLM =0 monitoring input DLM is not |=1 3 pit 0
clears. active. Bad CG, THD or both
relays.

Door lock relays |Won't  |No HDL=1 Top door lock input is active |F1C3 bit 1
fault run until DLM =1 and THD monitoring contact i&1C3 bit 0
fault active. Bad THD relay.

clears.

Door lock relay |Won't  |No cG=1 Car gate input is active and ¢&1C2 bit 7
fault run until DLM =1 monitoring contact is also F1C3 bit O
fault active. Bad CG relay.

clears.
Level relay fault |Won't [No VIOut =1 Car is allowed to level into a |F1CD hit O
run until LU=1 floor LU input is active and |FQ1C bit 7
fault LVLM = 1 LVLM monitoring input is F0O1 bit 1
clears. active. Bad LVL relay.
Level relay fault |Won't [No VIOut =1 Car is allowed to level into a |F1CD hit O
run until LD=1 floor LD input is active and |F01C bit 6
fault LVLM = 1 LVLM monitoring input is F0O1 bit 1
clears. active. Bad LVL relay.
Bypass system (Won't |yes INS=1 Inspection input not active | FOO1 bit 7
fault run until HDBM =1 inside memory, LED indicatonF1C2 bit 6
fault on 10-7 on, and HDBM Switch
clears. monitoring input still active.
Bad 10-7, or bad HLS-7
bypass Switches.
Door lock systemWon't  [No INS=1 Car not on inspection, front | F0O01 bit 7
fault run until CG=1 doors fully open, and car gatéF1C2 bit 7
fault DOLF=0 closed. Bad 10-7, or bad FOO0O bit 7
clears. Door open limit front Switch.
Door lock systemWon't  [No DOLF =0 Car not on inspection, front | FOO0O0 bit 7
fault run until INs = 1 doors fully open, and hoistwayF001 bit 7
fault HDL = 1 doors still closed.Bad 10-7, F1C3 bit 1
clears. or bad hoistway door lock
Switch.
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Fault Conditions That Prevent Car from Starting fronto@t=continued)

Door lock systemWon't  [No DOLR =0 Car not on inspection, rear |F00O0 bit 7
fault run until INS =1 doors fully open, and car gatd FO01 bit 7
fault cCG=1 closed. Bad 10-7, or bad F1C2 bit 7
clears. Door open limit rear Switch.
Car stop bypass [Won't |No INS=1 Car not on inspection, front | FO01 bit 7
relay fault run until HDL=1 doors fully open, and hoistwayf=1C3 bit 1
fault DOLR =0 doors still closed.Bad 10-7, FOO5 bit 7
clears. or bad Door open limit
Switch.
Car stop bypass [Won't |No CSB=0 CSB relay output is off, and | FOO7 bit 6
relay fault run until CSBM =0 |CSB monitoring contact inputl F1C2 bit 4
fault is also off. Bad CSB relay.
clears.
Car stop bypass [Won't |No CSB=1 CSB relay output is on, and | FOO7 bit 6
relay fault run until CSBM =1 |CSB monitoring contact inputiF1C2 bit 4
fault is also on.Bad CSB relay.
clears.
Inspection switch|Won't  [No InSACC = 1 ofMain inspection input is off, |FO1C bit 2
fault run until InsCT = 1 or [and one of the inspection mo@en1C bit 4
fault inputs is on.Bad I0-7, or bad
clears. Inspection, car top or in-car,
or Access switches bad.
Inspection switch|Won't  [No insSINC =1  |Main inspection input is on, a| FO1C bit 3
fault run until INS =0 access input and car top input=001 bit 7
fault inSACC = 1 |on. Bad Access switch. FO1C bit 2
clears. insCT = 1 FO1C bit 4
Inspection switch|Won't  [No INS=0 Main inspection input is on, a| FOO1 bit 7
fault run until inSACC =1 |access input and in car input| FO1C bit 2
fault insINC = 1 |on. Bad Access switch. FO1C bit 3
clears.
Inspection switch|Won't  [No IN=1 Main inspection input is on, a|F001 bit 7
fault run until insCT =1 in car and car top input on. | FO1C bit 4
fault Bad in car inspection switch.
clears.
Contactor drop Won't No MGR =1 Contactor relay output is on g~007 bit °
system fault run until STPM = monitoring input is ot F1C2 bit ¢
Note: Fault fault Bad contact on AA, or H
active also on [flear: relay, see page 3 of job print:
Non- ANSI-2000 for reference.
Controllers
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Fault Conditions That Prevent Car from Starting fronto@t=continued)

Unintended
movement
system fault
Car will stop
immediately.
Manual reset is
required.

reset
inStop
and
gtsOut

Yes

INS=1

DZORDZ =0

HDL=0

CG=0

Car is not within door zone

FO1C bit 3

area, not on inspection mode

FO1A bit O

and the car gate and hoistwa.”:lc3 bit 1

door lock string are open.
Correct door lock string, and
car gate lock switches.

Note: While releasing car
from car top inspection there
is a time-out period to allow
the technician to close doors
and release car before
tripping occurs.

F1C2 bit 7

5.2.3 ASME-A17.1a Fault Monitoring Flow Charts
The following section contains a series of flow ¢tha@howing the different scenarios that
create an ASME-A17.1a monitoring fault. Flow chart gsialmay aid understanding of
system processes In order to resolve problems thabotay with the elevator control

system.

Space intentionally left blank
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5.2.3.1 Unintended Movement Flow Chart

The following flow chart shows the status and evems tesult in Unintended Movement

Fault.

Start ckMowvement

Yes

Car gate Yes

closed (CGF)?%

Hall doors Yes

closed (HDL)?

inspection
option?

:,‘ End ckMO\,ement>

A

Set fault count to

threshold: Copy

signalNoiseCnt to
ansiCount

F N

Set unintended |

movement fault

Reset inspection
timer flag (inT)

Inspection

A

Car on

controller Yes

inspection
(IN)?

No

timer expired?

Inspection

timer flag (inT)

v

set?
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5.2.3.2 ASME-A17.1A Monitoring Analysis Input Fault Flow Chart

The following flow chart shows the fault-scan prodesdogging and responding when an
ASME-A17.1A monitoring fault is detected.

< End analyzelnputs >

Start
Analyzelnputs

SAF = 0On
Main safeties
are closeg

\ 4

A

<
%

Set Flags to

Y
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fault priorit.
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A
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A
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movement!
fault?

Check all other
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lock monitoring
faults, Contactor
faults, etc..

tracking and
display
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5.2.3.3 ASME-A17.1A Fault Reset Process Flow Chart
The following flow chart shows the fault reset procesgiired by the monitoring programs
for both latching faults (faults requiring the reset fayhut) and not-latching faults (faults

which the program will auto reset once the fault cooditlears).

€tart rstAnsiFaD

AN SI reset

Yes

fault input on

Fault requires
reset input

Fault still active /T

R eset monitorErr
and ansiErr

A 4

/

Don not do anyting
with fault status

A

R eset fault count
deboucer
ansiCount

R eset haveFault
flag

ResetEEPROM
fault

Gﬂd rstAnsiFaLD<

Set GTS output
(g tsOut)
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5.3

5.3.1 Troubleshooting

Malfunctions in the Operating System

Doors Operating Improperly or Not atAll

Problem

225W).

Blows fused F8 and/or F7 and/or
Resistor (RD1) Overheats (250hntsouble on door operator on car.

Solution |
Test For: (1) Damage to relays O, C, or CX. (2) héencal

Problem

relays operate OK, fuses F7 and
are OK.

No operation of doors, DO and D

Solution |
Check: (1) All components in the O, C, and CX ramguits, and
BB Mechanical trouble on door operator on car.

Problem |
Doors operate one direction only

operating.

and correct DO and DC relays an@pen.

Solution |
Test for contact closure across proper relay — DCléze¢c DO for,

Problem |

Doors operate one direction only.
Only one DO or DC relay will
operate.

Solution |

Check DOF/DCEF indicator on I/O driver board. (Reter
Microprocessor Troubleshooting Guide). Turn "NORMAEST"
switch on HLS-7 board to NORMAL."

Problem |
Door speed incorrect at either en
of travel. Doors slam or drag.

Solution |

i Check: (1) Slowdown cams that operate slowdowst@si on
door operator on car top. Readjust if necessary(Zr8pring
operated door closer on hoistway door.

Problem |
Doors open a few inches or less
one particular landing and appea

SO car can leave.

be mechanically stuck but re-clos

Solution |

AReadjust upper and lower link connections on lift mddoor lock
so that lock properly clears lip of enclosure.

e

Problem |
Other mechanical problems with
doors.

Solution |
Refer to drawings relating to mechanical portiondar operator,

5.3.2

Model H900 Hydraulic Controller Ins
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Problem |

Solution |

Car responds to call button but ca
registration lamp will not light.

UAfter verifying that the bulb is not burned out, checlkée if the
problem is internal to the controller or in the exénmiring. This
is most easily observed by noting if associated LED.ilf it
won't show call registration, check for voltagecati common
supply. Should the common voltage be correct, replace the
associated input/output driver board.

Problem |

Solution |

Car will not respond to a specific
call.

If the system does not register a call (or a grougal$) but the
car functions normally otherwise, the call inforroatis not
reaching the computer data storage memory.

First make sure that the car and hall call commemmihal 6 for
car calls or terminal 50 for hall calls) have propetuiie voltage
with respect to3 buss.

Next check the terminals on the controller. Ong @aathod of
determining whether the problem is internal to thardler or in
the external field wiring is to momentarily jumper 3he call
terminal number in question. If the car respondsectil, the
problem is external.

If not: (1) Check that when call terminal is jumpetederminal 3,
the corresponding LED lights up, then refer to micropssor

troubleshooting section to check the computer CCD (HCDXar
(Hall) Call Disconnect - function inside computer whimmes on
to indicate computer not accepting calls. (2) Replaeas#sociate
input/output board.
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5.3.3 Position Indicator Malfunctions

Problem | Solution |
Position indicator out of step with| The computer system contains automatic synchroniagig to
elevator car place the position indicator in step with the car veven either

reaches a terminal landing. Therefore placing afeak terminal
landing should resynchronize the position indicator.

Should the car get out of step repeatedly, or the posiidicator
jumps from terminal to terminal, a stepping problem dicated.
Verify proper operation of the DZ, STU, STD (and IS&kd
ISTD, if provided) inputs, making sure that the propgnai
LED operates when magnetic switch is on a vane thete
STU/STD, ISTU/ISTD indicators go off when input idige),
and signal reaches the appropriate controller inputiriaim

Also check for missing or damaged hoistway vaned,raake
sure that activation of STU or STD does not overléh w
activation of DZ or LU/LD.

. NOTE: The position indicator is strictly under software ttohand will not
respond if the car is moved manually by using the camgyection station.

54 Proper Stepping Sequence

54.1 Initial Status
Car is at floor, DZ indicator LED is on and STU/STi2 also lit, indicating door zone is
active and stepping inputs are not.

54.2 Re-Arming Electronic Selector

When the DZ indicator goes off, the STU (STD for downdljcator will go off as car engages
the stepping vane, and position indicator output will redlédee new floor position. Further
activation of STU/STD will be ignored until after DZ ¢ycled on/off, "re-arming" the
electronic selector for stepping at the next floor.

5.5 Valve Problems
Refer to the manual supplied by the valve manufacturer.

5.6 Microprocessor Troubleshooting

This section is intended to help determine if the Comdwagic Check indicates a faulty
board, and if so, which if any of the microprocessstesn logic boards is bad so that a good
board can be substituted. No attempt has been madegtmskaspecific problems that might
occur on any particular board, since doing so requiresadigedi test equipment, which is not
generally available to elevator service mechanitkerfield.
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Assume it has been determined that an output signal Iseiigg sent by the computer system
when conditions appear that a signal should be preséwm néixt step is to determine whether
the computer is attempting to turn on the output or nat jfavot, what might be preventing

it from doing so.

To find out what the computer is trying to do or "thinkingbk into the computer memory
itself using the onboard diagnostics described in thd Reprogramming Manual.

5.6.1 Troubleshooting Example

For example, let’s say you note that the door open otapsito operate door open relay DO
in response to a door opening input signal. You obseatdhb DOF (door open function)
output LED indicator does not turn on. Set the diagnostiatehes as described in the Field
Reprogramming Manual. Locate the DOF function on the MgrRlags Listing page (near
the bottom), also found in the Field Reprogramming Mamuaith indicates an address of 9B
for DOF. Check the LED indicator corresponding to addaesstion 9B and observe that
the LED is off.

This tells us the computer is not turning on the DoorrGpéput. This must mean that either
the open signal input (say door open button DOB address=04d) eoming in, or the
computer incorrectly thinks doors are already fully og@@I(F - door open limit front input

is zero, address 00). Alternatively, the computer mag bdatermined it unsafe to open doors
(DZ=0 or HIR=1). Inspection of these flags will shdvat either (1) an input was not
supplied to the system properly, or (2) that the computeratasee it. In the later case, it is
suspected that the I/O board (especially if DOB and D@dRot track input signals) or
ribbon cable connecting the 1/0 board to the compuardis faulty.

Based on the methods used in this example, any othefanpuit can be traced to the
computer memory in seek and identify the cause of the falle section following illustrates
the computer logic used to process the indicated outputsgadssi

5.7 Operational Logic Description

The following description of computer logic control is cidsed in a synthesized format
(Boolean logic flow equations). This method of représt@m is simple to read and
understand if the following guidelines are understood:

a. The logic equations below use signal abbreviationsstasl lin the Field
Reprogramming Manual, which are referenced in the jottgri
describing input/output signals. Straightforward signal aldiens
aid understanding (e.g., DOB=door open button, DC=Down Call
cancel, etc.).

b. The small zero superscript used on a signal name inditetethe

signal is active when off, or it is otherwise requitiedt the signal go
off in order for something else to happen. Thus, DUO&R signal
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that, when on, indicates that doors are not fully opaten off,
DOLP indicates that doors are fully open.

c. The plus symbol + is used to indicates an OR functidmus;Tthe
equation: DOB+SE reads, “either door open button input &&ys
edge input”. Likewise, the & symbol is used to indicat&BID
function. Thus the equation DOI & DOPFDOF reads, "door open
intent on AND door open limit off will generate a daxpen function
output”. Please note that the words AND and OR are nstzhd of
& and + symbols when combining two smaller equations.

5.7.1 Door open function output - DOF
(Demand) CCF+UC+DC OR (Input) DOB+SE+PHE+DHIAND DZ = DOI
DOI & DOLF°= DOF

5.7.2 Door open function rear output - DOF
Same as above, flags are suffixed with letter R: CAQFRER, ETC.

5.7.3 Computer up output - SU
Start: DZ & DLK & HIR & DMU & DCL %= SU
Hold: HIR+DZ AND SU & DLK’ = SU

5.7.4 Computer down output - SD
Same as SU above, replace DMU/SU with DMD/SD.

S NOTE: DMU/DMD are the demand flags, which are set ang tihe computer

requires the car to move in response to a call (SUAASD), car lost (BFD+TFD =
1), parking demand (UPF+LPF = 1) or fire or emergencylré¢e@M+EPR).

5.7.5 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 & DSD®)+(UPS & USD?) = HR’. Not safe for HR.

5.7.6 Call Disconnect and Reject - CCD, HCDX, HCR
A. CCD - Car call disconnect (Car calls won't latch)
IN+EPI+FRM+EPS+EQA+MLT+INC+ISRTFD+BFD+CCDFU+CCDFD = CCD

B. HCDX — Hall call disconnect (Hall calls won't ¢ht):
FRS+FRA’+EQA’ = HCDX. If duplex both car's flags are considered.

C. HCR - Hall call reject (Calls latch but car worgspond):
INC+FRM+EQA+TOS+ISR+HLW+SAF+IN+EPS = HCR
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TS NOTE: Even if HCR=0 (CCD=0), Hall (car) calls will be igreml by the computer

(even when latched, if the car stopping table indicdtaisthe car should not respond
to such a call. See Car stopping table in the Fielddgeamming Manual.

5.8 Hardware Logic

5.8.1 Computer Power Supply

The proper voltage to the computer board is +5VDC +/-5% viltage should be checked at
the power supply +OUT to -OUT terminals. Adjust with aautas a trip outvill result if
voltage is adjusted too high. To reset a trip, reducedhage adjustment, then cycle power.

l%j CAUTION : Adjusting output too high will cause the unit to trip.

5.8.2 Microprocessor Board

On the microprocessor board there are nine LED’st(éghitting diodes), five pushbuttons,
and four switches. One LED is located by itself ribartop of board. If this LED is
illuminated, the microprocessor is on but not necdgdgarictioning normally. The eight
remaining LED's (in a row) display error/status codes ({CD display will display this
information in English format when provided). In geheftze car A/B switch toggles the
function of the eight LED's as indicators for CAR Atfie switch is UP) or CAR B (if switch
is DOWN). Note that CAR A/B switch is not used fo®®0 control systems. Refer to the
Field Reprogramming Manual for more details on the usei@bprocessor PC board
switches.

7

=< WARNING : DoNOT depress the microprocessor-reset button while any car
IS running, as it will cause an emergency stop. Useme care.

A group of special conditions are recognized by the miowgssor. If one of these "errors”
occurs, a code will be displayed corresponding to that tondiThe microprocessor will
scroll up to six errors at a time, which show onlti® display. The eight LED array will
display the error that needs too be corrected firat,ish the one with the highest priority.

The field technician should look first to the LED artayidentify the error that needs to be
corrected first. Error codes can be found in Sectioftis manual and on the inside of the
control equipment enclosure door.

Not all system errors are detected and displayed by B€-M8; however, the most frequent
errors have been programmed to be recognized. Evdacthdat the door lock string is
open, as it sometimes is during normal operation, isekkfivith an "error" code, which is
frequently displayed during normal operation.
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5.8.3 I/0-7 board (I/O-EX board)

The 1/0O board performs the task of buffering or protéwsfive volt computer logic
environment from the electrically noisy 110 volt outsiderld. For this reason, most
microprocessor system problems occur on the 1/O boards.

The input buffer section of the 1/0O accepts high-lemelts from the HLS-7 board or car
signals, and converts them to five volts computer ssgnéhe 1/0O board also provides low-
pass filtering to reduce noise susceptibility and Schnuigers to increase noise margin. The
relay and signal driver sections of the 1/0 board prokigha voltage switching outputs that
actuate relays on the HLS-7 module and general elevigtals

The output portion of the 10-7 and 10-EX is field repladeall he replaceable components
consist of an output Triac and a Zener diode, which eaddntified by the corresponding
LED number (i.e. LED 77 corresponds to Triac 77 and ZelweledZ77).

To determine if the Triac is bad, note that normabbver of the output will be to turn on
such signal as soon as power is applied to the contrdlléne Zener diode is shorted, the
output will not come on until the controller turns it, @md once turned on it will not be able
to be turned off.

A Zener diode has the same characteristics as a stiagidde. Using a standard multi-meter
on diode check mode, the diode shall conduct in one dineatity, when the positive meter
lead is placed on the anode side (non-belted side ofdde)dand the negative lead on the
cathode side of the diode, and shall not conduct if nfesiels are reversed. If a diode
conducts in both directions, it is shorted and needs tejlaced.

If a Zener diode requires replacement, remove it usingr @fpaliers. Trim leads on the
replacement diode to the proper length, and then carafsdiyt the new diode into position.
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Section 6 — Group System

6.1 Detailed Explanation of the Group Dispatching Subsysin

Since an elevator is a continuous, real-time mackiesupervisory control subsystem
microcomputer (or microprocessor) is designed to opanadaop, performing a
predetermined pattern of instructions many times eawnse Its speed is such that each
elevator control function appears to be continuouslyitomd. The basic control loop and
the functions performed by the computer during each poofitimat loop are described
below.

6.2 Data Acquisition

Before any logic decisions can be made data must be @dqluring the first portion of the
control loop called "contact scan." The microprocesgerrogates each input (hall calls, car
calls, and power subsystem inputs) and saves the dataages memory. This data is used
during the rest of the control loop. In effect, thatcoller takes a "snapshot” of the entire
elevator system, and then it makes decisions basdthbmtormation. Snapshots are made
many times each second providing functionally continugstes monitoring.

6.3 Fireman’s Service
After data has been acquired, proper outputs are computackfoar’s service.

6.4 Stepping

The next major block in the control loop deals wikpgting. The system has no mechanical
floor selector so, when power is first applied, the Supery Control system checks to see if
the car is at the top landing (on the up slowdown lionitat the bottom landing (on the down
slowdown limit). If the car is at either of theseations the internal electronic "selector" is
set to the proper value.

If the car happens to be somewhere mid-hoistway whespis first applied, the system will
create a phantom call, and run the car until it reaghesminal landing, whereupon it will
become synchronized. After initial synchronizatioragnetic vanes placed in the hoistway
(STU for step-up and STD for step-down) inform the Superyi€ontrol System when the
car passes each floor. The internal electronietset" updates accordingly.

The stepping point is actually one slowdown distance abieealch floor. When the car steps
into any given floor, the control system determiri¢lsare are any calls registered for that
floor, and if so, initiates a slowdown and cancelsddies. This method requires no
mechanical attachments to the car, such as chaies, \wr tapes.

After the controller processes data pertaining to aimgasar it scans all calls present and
selects a direction preference for the car (if itas already answering a call).

Model H900 Hydraulic Controller Installation & Adjustment Manual 45



6.5 Door Operation

The next block in the control loop is concerned witbrdoperation. While the car is running,
this portion is bypassed, but when the car enters azdo@r this block becomes active.
Functions performed by the door-processing block include kioldng times (hall call time,
car call time, and shortened door time), door openinglrsthg, and permission to proceed
at high speed. The car actually moves in responsgnalsigenerated during door control
loop processing, since all interlocks and timers (akasatar panel button inputs) must be
correct before car movement is allowed.

6.6 Indicator Lamps

The final block of the control loop uses data generayeall Iprevious calculations and calls
stored in memory to light the appropriate car panel alhthdacator lamps. Once this has
been accomplished, the loop is completed and the procassts the next contact scan.

The entire loop process is repeated many times eachdsér a smooth and, to all outward
appearances, continuous operation.

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

selector memory location, clears all memory loceiand output buffers prior to applying any
signals to the power control subsystem, ensuring dataeleoperation.
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Section 7 — Redundancy Testing Procedure

7.1 This Section Describes Test Procedures that Confi Compliance
with Part B, Redundancy & Monitoring in Critical Circuit s(ASME 17.1a
2000, Sections 2.29.9.3 and 2.26.9.4)

2S5 NOTE: Perform all tests with car on Automatic operatiod &evel at the floor unless
otherwise specified. The car will respond to hallar @alls once the fault is removed.

7.1.1 Test #1 — Stop Relay Proper Operation and Monitoring
Critical Component: STOP Relay
Redundant Component:STOPM Computer Monitoring Input
Monitored Component: STOP Relay Contacts

Apply 110 VDC using a jumper from terminal 4A to terminal $Don the 1/0-EX-B44-B
monitor board. The P8 display should show, “Stop Relajt.FaConfirm that the car will
not respond to hall or car calREMOVE JUMPER . Car shall return to normal operation
once jumper has been removed.

7.1.2 Test #2 — DZ Relay Proper Operation and Monitoring
Critical Component: DZ Relay
Redundant Component:DZM Computer Monitoring Input
Monitored Component: DZ Relay Contacts

With the car stopped within door zone, apply 110 VDC usingrpér from terminal 4A to
terminal DZM on the 1/0-EX-B44-B monitor board. Th& &isplay should show, “Door
zone relay fault.” Confirm that the car will nosp®nd to hall or car callREMOVE
JUMPER. Car shall return to normal operation once jumpetbeas removed

7.1.3 Test #3 — Hall & Car Door Bypass Switch Operation/Moniring
Critical Component: Hall and Car Door Bypass Switches
Redundant Component:HDBM Computer Monitoring Input
Monitored Component: Hall and Car Door Bypass Switches Contacts

Connect HDBM terminal on the 1/0-EX-B44-B monitor bd&o ground. The P8 display
should show, “Door Bypass System Fault.” Confirm thatcar will not respond to hall or
car calls. REMOVE JUMPER . Car shall return to normal operation once jumpetbeas
removed

Place the car on Automatic Operation and open theahadbr car doors, the DLK LED

should be off. Turn on Car Door Bypass and/or Hall D®ypass switch(s) as necessatry.
Verify that the controller mode of operation changesspection operation.
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On the controller relay board, flip the Inspectiont8tvito “INSP.” Flip the run switch “Up”
and then “Down” and confirm that the car will not rminspection. Turn on Car Door
Bypass and/or Hall Door Bypass switch(s) off, to rewanto normal operation.

25 NOTE: If the hoistway door or car door is bypassed, t&eagor controller will

prevent the car from being run using the machine rogpettion circuit or on access
inspection mode.

7.1.4 Test #4 — Car Gate & Top Door Lock Relays Operation/Mdatoring
Critical Component: CG, THD Relays
Redundant Component:DLM Computer Monitoring Input
Monitored Component: CG and THD Relay contacts.

With the car doors fully closed, DLK LED indicator o@-I7 ON, or DCLF, and DCLR LED
indicators OFF (if equipped with rear doors), apply 110 VD@ wijumper from terminal 4A
to terminal DLM on the 1/0-EX-B44-B monitor board. & R8 display should show, “Door
Lock Relays Fault.” Confirm that the car will n@spond to hall or car calREMOVE
JUMPER car shall return to normal operation once jumper kas lbemoved

7.1.5 Test #5 — Detection of Jumpers on Door Safety String
Critical Component: Car Gate and Hoistway Door Locks
Redundant Component:CG and THD Relays
Monitored Component: CG, HDL, DLK and DCL Computer Monitoring Input

With the car on automatic operation, place a jumper terminal 4 to CG on the HLS-7
board. Press the Door Open button and allow doors yoop#n. The P8 display should
show, “Door lock system fault.” Confirm that the e@l not respond to hall or car calls.
REMOVE JUMPER . Car shall return to normal operation once jumperbeas removed.

With the car on Automatic Operation, place a jumper fterminal 4 to THD on the HLS-7
board. Press the Door Open button and allow doors {odp#n. The P8 display should

show, “Door Lock System Fault.” Confirm that the eali not respond to hall or car calls.
REMOVE JUMPER . Car shall return to normal operation once jumperbleas removed.

Place the car on Inspection Mode and verify that &mendl not respond to hall or car calls.

7.1.6 Test #6 — GTS & GTSX Relay Proper Operation/Monitorig
Critical Component: GTS and GTSX Relays
Redundant Component:GTSM Computer Monitoring Computer Monitoring Input
Monitored Component: GTS and GTSX Relays contacts

Apply 110 VDC using a jumper from terminal 4A to terminal T 8n the 1/O-EX-B44-B
monitor board. The P8 display should show, “GTS Relayt'FaGTS and GTSX relays
should drop and the Emergency Brake should set, Confirnthdatar will not respond to hall
or car calls. The latching fault should not clear uhsl ANSI-RST button is pressed.
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7.1.7 Test #7 — Leveling Relay Proper Operation/Monitoring
Critical Component: LVL Relay
Redundant Component:.LVLM Computer Monitoring Input
Monitored Component: LVLM Relay Contacts

Position the car below or above floor level using Caller Inspection mode, Short resistor
R4 left side to terminal 4A, R4 is located on HLS-7 boanttn Controller Inspection switch
off. The P8 Display should show, “Level Relay Faultdn@irm that the car will not respond
to hall or car calls REMOVE JUMPER . Car shall return to normal operation once jumper
has been removed.

7.1.8 Test #8 — Door Open and Closed Simultaneously
Critical Component: Door Opened & Door Closed Limits
Redundant Component:DOL and DCL Computer Monitoring Inputs
Monitored Component: N/A

Place a jumper from the Terminal DOB to terminal 4lanlO-7 board and allow the doors
to open fully. Confirm that the DOL LED indicator dmetlO-7 board is off, and remove the
DCLF input wire from IO-7. The P8 display should showgfirDoor Limit Switches
Fault.” Confirm that the car will not respond to ta@llcar calls. REMOVE JUMPER and
reattach DCLF input wire to return car to normal operat

Repeat this test for rear DOLR and DCLR if car hdecsige rear doors.

7.1.9 Test #9 — Revert to Automatic Operation (ASME 2.26.9.3.d)
Critical Component: IN Computer Input, SU or SD Computer Outputs
Redundant Component:iIN, and STOP relays
Monitored Component: INM, and STOPM Computer Monitoring Inputs

With the car on Inspection operation, place a jumpen 20 or D26 diode anodes on the
HLS-7 board to terminal 3 “ground.” These diodes aremes&ith the computer SU and

SD direction relay outputs. Confirm that the car malt move and will not respond to any

car or hall call demand.

REMOVE JUMPER . Return the car to Normal mode of operation.

7.1.10 Test #10 — Unintended Movement (ASME 2.19.2)
Critical Component: DZ, and LVL Relays
Redundant Component:DZ, and LVL Contacts
Monitored Component: DZM, LVLM, CG, and THD Computer Monitoring Inputs

Place a jumper from the Terminal DOB to terminal 4lanlO-7 board and allow the doors
to open fully. Confirm that the DOL LED indicator tme 10-7 board is off. Turn power off,
then remove wires from 27 and DZM terminals locatetHb8-7 board. Restore power.
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The P8 Display should show, “Unintended Movement Systault.F Relays GTS and GTSX
should drop, setting the emergency brake and opening th&ahedcircuits. Turn power off
and rewire terminals 27 and DZM. Confirm that the ied@es not reset by cycling power.
The latching fault should not clear until the ANSI-RSIEtbn is pressed.

7.1.11 Test#11 — Microprocessor Test
Critical Component: N/A
Redundant Component:N/A
Monitored Component: N/A

Press the reset button on the MPC-P8 microprocesddrcdad it down to prevent the
computer from functioning. This will also prevent thdoard microprocessor timeout from
updating the GTS output. As a result, GTS and GTSX releysdd drop, setting the
emergency brake and opening the directional circuitsre$imre, release pressure on the
reset button.

Remove the ribbon cable that connects the MPC-Ri8etdonitor board. This should signal
the computer that the computer I/O string to the momicard has failed. The computer
display should show, “Safety String Open,” preventing treguter from executing any
motion commands.

Restore the ribbon cable into its socket. Make soicket latching hooks are latched.

7.1.12 Test#12 — Single Ground
Critical Component: N/A
Redundant Component:N/A
Monitored Component: N/A

Short terminal 4 located on the controller power teatstrip, (not on the any of the PC
boards) to ground. Fuse F4 should blow removing power &teathtor control relay logic
disabling all controller functions. Turn power off, aeglace fuse.
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Section 8 — Maintenance

8.1 Maintenance

The Elevator Controls Microprocessor Elevator Cdi@rdnas been designed to require as
little routine maintenance as possible. The mechhimizrconnections are the least reliable
portion of the solid-state system, so the less theylsturbed, the more likely the system is
to continue to function properly.

The elevator itself, however, is a complex mechdajpparatus, which requires periodic
routine preventive maintenance. In addition to lubiecedf the various moving parts, door
lock contacts should be cleaned and inspected regulady exposed contacts are susceptible
to dirt and corrosion. The doors also receive theiestawear, often making two or even
three cycles at a floor.

The various rotating machinery belts and couplings shauldttinely inspected for wear.
Wear could cause loss of control of the elevator car.

If the elevator system develops problems or beconogenative refer to the Troubleshooting
guide Section 5 of this manual.

8.2 Replacement Parts List

8.2.1 Elevator Controls PC Boards
1) MPC-P8 Main microprocessor board.

2) MPC-I07-Vxx Main input-output board.
5) MPC-IOEX-Vxx Input-output expander board.
6) MPC-IOEX-B44 ASME-A17.1A-2000 Input monitoring board.

T NOTE: xx is the fixture voltage

For EZ-Link systems only
1) P8X Controller to serial link microprocessor labar

2) TOC Car top microprocessor board.

3) COP Car panel microprocessor board.

4) Hall Microprocessor for hall stations.

5) COP/TOC-EX Car top or COP extender board.
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8.2.2. Relays
4 pole ice-cube 120 VAC

P&B KHAU-17A12N-120
Omron MY4AC110/120S
Idec RU4S-D12

4 pole ice-cube 110 VDC

P&B KHAU-17D12N-110
Omron MY4-DC12S
Idec RU4S-A12

3 pole ice-cube 110 VDC

P&B KUP-14D35-110
Omron RR3B-ULDC110V
Idec PRD11DHO0O-110VDC

Power 2 poles 30-amp 110VDC relay with DC Blow-outs P&8&y

Shrack SHRACK V23050-A1110-A533, 110 VDC
Force guided contact relay

7.2.3 Fuses
AGC Y4, 1,2, 3,5, 6,10, 15 AMP 250VOLT
MDA TYPE 3, 5, 10 & 15 AMP 250 VOLT

FRN-R 10, 20, 30, 60 AMP 250 VOLT (208 to 240 VAC power supply)

FNQ 5,10,15A 500 VOLT (440 to 480 VAC power supply)

7.2.4 Power Supply
Power One HB5-3/0VP 3-AMPS @ 5VDC

7.2.5 Semiconductors
Motorola HEP-RO170
Motorola 1IN5347B — 10V, 5 Watt, Zener Diode
Motorola 1N5333B - 3.3V, 5 Watt, Zener Diode
Tecor L4004F31 — 4 AMP, 400 VOLT, Sensitive Gate Triac
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