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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.
@

7

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.

2$ NOTE: Denotes useful information or procedures.

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

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 G900 microprocessor-based grantpadier. Field personnel must
be familiar with all codes and regulations pertaininghtsafe installation and operation of
the elevator system.

25 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.

2S5 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 coaller and field terminals and cable
connectors must be checked for proper seating and tightiéssn connecting flat
cable connectors, be certain to match pin #1 markswasymbol on connectors, red
stripe on 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 CORPORATION model G900 Group Dispatcl8ygtem utilizes
state-of-the-art large scale integrated circuits built into a high performance modular circuit
board design, in such a way as to optinn&eability andminimize installation and

mai ntenance costs.

The G900 Group Dispatching System contains a P8, mainpniressor board, a G900
slaved communications microprocessor board, and twaoe ffO-EX Boards depending on
number of floors serviced and individual building custom osti@ Microprocessor Power
Supply, and Control Transformers.

Group Controller G900 is available for the control of a6 cars in both versions Compact
and XL.

A simple to use, powerful diagnostic station is built into the P8 Computer Microprocessor
Board which includes capabilities foomplete on-site re-programming of the G900 Group
Dispatching System “Personality” parameters via th® ldizplay.

Video Display, Modem Remote Communications, and HardcdgyaEor performance
printing are all available by means of an output commrezpable of driving a standard PC
and, including notebook and palm top computers.

G900 Group Dispatching System Specifications

Number of Stops 64 stops Maximum with selective door ojperétypical of
EC standardized system architecture)

Number of Cars in a Group 16 cars maximum

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

G900 Compact dimensions Wall Mount enclosure 36” Wide X 30" Migti Deep
G900 XL dimensions Foot Mount enclosure 22" Wide X 70” High X R&&p

1.2 Typical Group Controller Physical Layout

Figure 1.2.1 and 1.2.2 show typical layouts of the G900 Group DPigpgtSystem XL and
Compact controllers respectively. Following is afilescription of the various components
of each controller in Section 1.3.
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Figure 1.2.1 - Typical G900-XL Group Dispatching System @diat Layout
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Figure 1.2.2- Typical G900 Group Dispatching System Compacaiutay
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1.3 Components General Function and Description

1.3.1 P8 Main Microprocessor

The P8 board is universal to all G900 Group Dispatching @yate of control systems, and
is used as a main Group dispatching microprocessor. Thed?8 utilizes high speed,
microprocessor technology with a high level of syst&eygration.

25 NOTE: P8 microprocessor board may also be called MPC-R®pnm@cessor
board.

The P8 board contains an Onboard Menu Driving Diagnostcs coupled with a 2 x 16
alphanumeric display that allows full system reprogramraimdydiagnostics, four serial ports,
a parallel port, an HSO high speed clocked serial portaagdl time clock. System ports are
assigned as follows:

+ COML1 (IBM) standard RS232 to drive IBM compatible systems

» COM2 (Duplex) Not currently being used

» COMS3 (PVF) EZ-Link communications to GNA boards

» COM4 (Group) Not currently being used

» HSO Not currently being used

* LPT1 (Dispatcher) parallel data communication with G90@estanmmunications
microprocessor board.
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The P8 board is responsible for all the call to caigasnents and group dispatching decision
making for the elevator’s automatic mode of operation.

1.3.2 G900 Slave Communications Microprocessor

The G900 board handles the serial communications netvetwebn the G900 controller and
up to sixteen slaved car controllers, freeing the R&térm real time system evaluation and
call assignment strategy.

The G900 utilizes one full duplex serial communications sebi® communicate with each
slaved car in the system, all communications chammelgctive at all times each car can be
added or removed from the group at any without affectingesieof the system performance,
and without having to re-arrange remaining slaved carsrapt

1.3.3 |O-EX

The 1/0O-EX board provides interface to all inputs and ogtpwdiuding car calls, hall calls,
etc. Voltage and LED power select jumper positions atieat different types of I0-EX
boards are provided, ranging from 110AC Standard to 24DC. Yépéacing this board, be
sure that the type and voltage match the one being egpland that the LED power select
jumpers are placed in the same positions as the boagl regilaced.

1.34 HALL

The HALL board is used at each landing in a multi-dropigardtion. This board gathers
hall call information, per opening, and transmits ifisrmation to the P8 via RS-485 multi-
drop communication path through. It also receives irddion that illuminates and
extinguishes hall calls indicator lights and etc.

l%j CAUTION : The HALL board is configured for a particular floorday through
SW1, a nine-switch pack (dip switch). When replacing-tA&L board, make sure
the dipswitch positions match those on the board belplgced, or permanent
damage to one or more boards in the hall loop may occur.

1.3.13  Power Supply

The power supply has a single linear output that provides €5#Dall microprocessor
logic, and provides power to boards including P8, G900 boardaX boards. Typical
part: Power-One HB5-3/0OVP, 3 Amps @ 5VDC.

1.3.14 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 power AC line.

1.3.16 Fuses and Terminals
Fuses, terminals, and any miscellaneous job-spegifiaits not part of the standard PC board
set are provided as required for each specific job.
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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 guaeleko 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, maintenance of the
control system. Please note that the G900 XL contnalguires rear access.

Do not install equipment in a hazardous location.

d. Do not install equipment in areas or on surfaces wiheri# be subject to vibration,
the control systems contains parts such as relayatdglaced in sockets whose
functions may be affected by vibration.

e. Provide adequate lighting and working space for comfort dinteaty; a telephone
line is desirable to provide access for optional rerd@gnostics, as well as more
efficient access to E.C.C. factory technical supgogdquired.

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 enclosunddshe 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.

b. 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.

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

d. Extreme levels of Radio Frequency (RF) radiation shoeldvoided. Radio
Frequency Interference (RFI) may interfere with tperation of the control system.
Elevator Controls hydraulic control systems have hested by CKC Laboratories,
Inc. Report Number IM00-029 and found toibeompliance with EN61000-4-2,
EN61000-4-3 anEN61000-4-4 in accordance with EN12016 regulations.
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25

2.4

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

Recommended Tools, Test Equipment and Manuals

The following tools are recommended for installatid800 Group control system:

a.
b.

~ ® 2 o0

Q@

Digital multi-meter

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

Telephone

Control system “as built” wiring prints

This manual

Model G900 Field Reprogramming manual

Controller Manuals for slaved car controllers beirgiafled in conjunctions with the
G900 Group Dispatching System.

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.

There are three different entry points that should éetained separate while wiring the
control system:

a.

Power wiring: the line power coming from the elevatervice disconnect with power
ground.

Safety and Logic wiring: all wiring to fixtures and svhigs, as well as cross-connect
signals from G900 Group Dispatching System controlleraeesl car controllers.

Communications cables: communication cables run fr@®0G5roup Dispatching
System to slaved car controllers.

NOTE: Study your control system layout to achieve the dasingement, keeping
the three entry points separated and positioned logicadiyit the particular control
system you will be installing. Following are the proga$ayout for wiring a standard
and Prodigy controller.

Model G900 Group Dispatching System Installation & Adjustment Manual
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2S5 NOTE: The standard NEMA-1 enclosure provided for G900 Group Disjpgtch

System controller Compact or XL version are provideith factory knockouts, which
suggest locations for wiring entry points.

Figure 2.1 — Typical G900 Compact Controller Wiring Layout
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Figure 2.2 — Typical G900 XL Controller Wiring Layout

ALTERNATE FIELD
WIRING ENTRANCE

COMMUNICATIONS
ENTRANCE
I— :

Vo< ok
ﬂ [E ‘ FIELD WIRING
@*\
o ENTRANCE
% C
ot
ﬂdQ%/g =

Model G900 Group Dispatching System Installation & Adjustment Manual

12



Section 3 — Startup

3.1

General Information

Protect printed circuit boards from dust and foreign malterRemove main fuses.
Complete elevator controller mounting installation amghg. Observe controller field
terminal locations in relation to wiring ducts in orderdetermine optimum locations for
wiring to enter the control equipment enclosure.

&
-
3.2
&

1

NOTE: The standard G900 controller enclosures have sevekaldékouts marked

for wiring ducts which can be used as guides for locatidmackouts required for
each particular job.

CAUTION : Use care to protect circuit boards from metal deflnisn
cutting.

Startup of G900 Group Dispatching System

NOTE: These instructions assume that the installer esrking knowledge of
electrical troubleshooting. Follow prescribed procedaagesfully.

NOTE: You will find multiple LED indicators on PC boards amtboard computer
diagnostics very useful tools that will save installatand troubleshooting time. Read
these instructions all the way through before stasiagk to become familiar with the
entire procedure.

The G900 Group Controller prints are made up of two pages®hdegic Page, and G2,
hoist-way page. The logic page G1 shows how signals entee driven by the P8, while
page G2 shows a representation us such signals as welsasconnects between each car
and the G900 Group controller, observe each car inteecbox to make sure only required
signals are cross-connected, each car may have differetions and may require different
cross-connections.

25

3.2.1

NOTE: Communications cables between the G900 Group contawltéthe cars need
to be in a separate metal grounded conduit however thlkeof can be inside the same
conduit with one another.

Test Ground Continuity

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

25

3.2.3

NOTE: Terminal 3 is connected to ground and is used as systemon.

Remove G900 Primary Controller Fuses

Remove fuses F1, and F2 to disable primary controli¢agel

Model G900 Group Dispatching System Installation & Adjustment Manual
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2S5 NOTE: Always review prints to double check fuse designatatscorrect
amperages, as well as to become familiar with jobipetcuit requirements.

3.24 Check Disconnect Switch
Check the line side of the disconnect switch and végifghe correct voltage.

@
= WARNING : Make sure power is within 10% of specified control agé or

permanent damage could occur to G900 control logic. Turh@fiain line
disconnect and correct any voltage problem before pdoggevith installation.

3.2.5 Turn on Main Line Disconnect
Turn on the disconnect switch. Verify correct vgéia at L1, and L2 terminals, Turn off
main line disconnect and install F1 and F2 fuses, turn linai disconnect on.

3.2.6 Verify Fixture Voltages
Verify correct supply voltages for fixtures, fires seevand to serial link network if controller
equipped with the Ez-Link as follows:

a. Terminal 3 to 50 Hall Call Supply.
b. Terminal 3 to 50H Fire Service Supply.
c. If controller equipper with machine room CRT, verify letippower to be 120 VAC.

d. Verify that the P8 displays is scrolling and working, disirel any error displayed in
the P8 LCD display, if display is off verify P8 micropreser power supply fuses F3
and F4, and computer power switch to be on the on pasition

25 NOTE: Fire Service inputs FRS, FRA, HF1, HF2, Emergencyd?omput EPI are
normally closed contacts, which will need to be dbfee normal G900 group
operation.

Turn main line disconnect off and finish wiring to G90@itroller before proceeding to next
section.

Model G900 Group Dispatching System Installation & Adjustment Manual
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Section 4 — Final Set Up

4.1 G900 Group Normal Operation Set UP
The G900 Group controller should be shut down and main pdwéeo§.

Unplug all Communications cables from G900 board.
Verify all terminal connections and ribbon cablestfdiness and proper seating.
Turn power and G900 Group controller on

o o o p

Verify LCD display for error indications and correctraguired, refer to Section 6 of
this manual for troubleshooting guidance, the objecsite get the LCD to display
Intermittent Demand only.

e. Get the Machine Room monitor display installed if G900uprhas been provided
with such option. Refer the manual supplied with the mondg system for
installation instructions.

25 NOTE: Interact driven monitoring systems the manual le@s loaded in the
program Help Menu for reference.

4.2 Ez-LINK Serial Communication System Verificatio

2S5 NOTE: For non Ez-LINK systems, skip to Section 4.3.

4.2.1  Verify Communication to Hall Boards

25 NOTE: Make sure the GNA board is hooked on the PVF quoid| refer to job
prints for connections.

25 NOTE: The P8 will display and Error “No-Com to Hall XX/Y¥YWhere XX= the
number of hall boards not responding to the Group Cowisnand YY= the number
of hall boars that need to be presetit withe hall node network.

To verify communication to the hall node boards useddiAccess diagnostics menu, refer
the G900 Reprogramming manual instructions on how to ude&lmnboard diagnostics tool
to view the memory map shown on Figure 4.1 below, Ek-hall Node Communications
Status , each bit represents one board starting with fféht hall board level 1, FH2 front
hall board level 2, i.e. FH64 front hall board level 64 &H1 rear hall board level 1, RH2
rear hall board level 2, i.e. RH64 rear hall board |&4eleach bit represents any of following
states:

a. Bit solid on represents good communications present.
b. Bit off, no communication present.
c. Bit on/off, intermittent communications exist

Model G900 Group Dispatching System Installation & Adjustment Manual
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Figure 4.1 — Ez-LINK Hall Node Communications Status
Address|Bit 7 |Bit6 Bit5 Bit4 Bit3 [Bit2 [Bitl [Bit0
8450 FH8 |FH7 |FH6 |FH5 |FH4 |FH3 |FH2  |FH1
8451  |[FH16 |FH15 |FH14 |FH13 |FH12 [FH11 |FH10 |FH9
8452  |FH24 |FH23 |FH22 |FH21 |FH20 |FH19 |FH18 |FH17
8453 |FH32 |FH31 |FH30 |FH29 |FH28 |FH27 |FH26 |FH25 Front Hall Call Boards

8454  |FH40 |FH39 |FH38 |FH37 |FH36 |FH35 |FH34 [FH33 Communications Status Map
8455  |FH48 |FH47 |FH46 |FH45 |FH44 |FH43 |FH42 |FH41
8456  |FH56 |FH55 |FH54 |FH53 |FH52 |FH51 |FH50 [FH49
8457  |FHe4 |FH63 |FH62 |FH61 |[FH60 |FH59 |FH58 [FH57
8458 |RH8 |RH7 |RH6 |RH5 |RH4 |[RH3 |RH2  |RH1
8459  |[RH16 |RH15 |RH14 [RH13 |RH12 |RH11 |RH10 |RH9
845A  |RH24 |RH23 |RH22 |RH21 |RH20 |[RH19 |RH18 [RH17
845B  |RH32 |RH31 |RH30 |RH29 |RH28 |RH27 |RH26 [RH25 Rear Hall Call Boards

845C  |RH40 |RH39 [RH38 |RH37 |RH36 |[RH35 |RH34 |RH33 Communications Status Map
845D  |RH48 |RH47 |RH46 |RH45 |RH44 |RH43 |RH42 |RH41
B45E  |RH56 |RH55 |[RH54 |RH53 |[RH52 |[RH51 |RH50 [RH49
B45F  |RH64 |RH63 [RH62 |RH61 |[RHE0 [RH59 |RH58 |RH57
8460 Fire Brd

If the P8 reports any communication errors dial up téldldo determine which boards are

not communicating with the P8 and verify the followingeach respective Hall node board:
a. Make sure the configuration switch SW1 on Hall node b&apdoperly set for floor

and front or rear selection.

Verify hall node board status LED 1 top flash 2 to 4 tipessecond.

Replace hall board if status LED is not on.

Revise data and power connections to hall node board

Replace hall node board

®ooo

4.3 Verify Group Functions
At this point the G900 Group P8 is displaying IntermittentnBed, if is not refer to Section 6
of this manual for guidance and instructions to corregtesror. Verify Fire service operation
for the group by activating corresponding Main Fire oe/Alate Fire Inputs, and observing
the P8 for correct response to input changes, perforsethe operation for Emergency
Power and any other function listed in the G900 Group l@&dw
Once all functions have been tested incorporate, plugntmmations cables, cars to the
group and observe following:
a. As each car is incorporated to the group the 8M LED ercén P8 will lit up
indicating that it is communicating with the G900 Group.
b. Exercise the G900 Group by placing hall calls and notingthigacars get assigned to
answer demand calls.
c. Ifany car is not responding to G900 Group commands retdio8e of this manual
for troubleshooting guidance.
d. Verify Fire Service, Emergency Power, and any otheu@ functions present on the
G900 Group system for this job for proper performance.
e. Utilize the machine room display if present to obseystem performance, and read
the G900 Reprogramming manual for option manipulation andmysustomization
if needed.

Model G900 Group Dispatching System Installation & Adjustment Manual
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Section 5

51 Section intentionally left blank
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Section 6 — Troubleshooting

6.1 General Troubleshooting Tips.

For your convenience, and in order to save troublesigtiine, the G900 Group controller is
equipped with multiple indicators that are designed to helgrgalbleshoot at a glance.

You are strongly advised to pay particular attention éoirticators in the 10-EX boards and
the LCD display unit.

25 NOTE: Signal names written with bar on top of the sigraathe, indicates the signal

is in active mode when the LED is off (FRS and FR&agood examples — when the
LED is off they indicate the car is on main or altge fire mode respectively).

The computer error code LED display will flash a particstatus/error code as detected by
the P8; a list of these codes can be found permangmiigd to the inside of the G900 Group
controller door. Extra or replacement copies can &@enfrom the list found in th8900
Group Field Reprogramming Manual, Appendix 1 of this 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.

6.2 G900 Group General Check List
a. Make sure that the car is not on Fire Emergency SerVice P8 will display the fire
operation active if any. During normal operation c# fmergency circuits, 24-110V
should be present on each fire recall terminal witpeet to terminal 3, and FON
should have 0 volts, (refer to prints page G1 for firerface circuits).

b. If all terminals for Fire Emergency Service are propset, activate the reset input
RES to clear any latched fire status, i.e. per ASMiiedbthe system goes into fire
service the only way to reset is by rotating the fecall key switch to Reset and then
back to off.

c. Verify that each power control step-down transfornas tihe correct secondary
voltage (refer to Controller Schematic page G1 for igahand fuse numbers).
Replace fuses as necessary.

25 NOTE: System common is the 3 buss, (normally terminal®nnected to

chassis ground) unless otherwise noted all DC voltageureaents are with
respect to Terminal 3 or chassis ground.

6.3 Microprocessor Error Reporting and Correction
The table 6.1 below shows the different faults thatEagenerated from the normal
monitoring portion of the G900 Group system as follows:

Model G900 Group Dispatching System Installation & Adjustment Manual
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Scrolling Message Indicates the display shown on the LCD display fahefault.
Description and Possible Solution Explains how the fault was generated and possible
solution to fault.

2S5 NOTE: A group of special conditions are recognized by theraprocessor.
If one of these "errors" occurs, a code will be dispdagorresponding to that
condition. The microprocessor will scroll up to 4 esrat a time on the LCD
display. The eight LED array will display the errortthaeds too be corrected
first, that is, the one with the highest priority.

2 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.

Figure 6.1 — Fault Conditions that will Prevent system norral operation

Scrolling Message Description and Possible Solution

Main Fire Service Fire Recall switch is set to the FON position, Midior smoke
detectors or HF1 smoke detectors activated.

Reset smoke detectorsReturn cars to the fire floor and turn
fire service switch to reset to clear fire service contibn then
to OFF position.

Alternate Fire Service Alternate floor smoke detectors or HF2 smoke detscto
activated. Reset smoke detectors. Return cars to the fire
floor and turn fire service switch to reset to clear fie service
condition.

Emergency Power Phase 1 | Emergency Power contact opened and removed powerERIm
input. Verify Emergency Power Contact and correct as
needed

Emergency Power Phase 2 | Emergency Power contact opened and removed powerERIm
input, cars were returned to the main lobby and the G90@ws
running on Emergency Power Phase 2 operatenfy
Emergency Power Contact and correct as needed

Channel a Cable Disconnecte@The P8 is not reading the end of the IO chain ommélaA.

or I0-EX board missing Verify jumper on last IO-EX board and ribbon cable,

remove one board at a time from end of chain forward by
removing ribbon cable and placing the end of chain jumper
on next board to identify a bad board or ribbon cable,
replace as needed

Channel b Cable Disconnecte@dThe P8 is not reading the end of the IO chain omméleb, only
or |0-EX board missing present when using cross cancellation panel.

Verify jumper on last IO-EX board and ribbon cable,

remove one board at a time from end of chain forward by
removing ribbon cable and placing the end of chain jumper
on next board to identify a bad board or ribbon cable,
replace as needed

Model G900 Group Dispatching System Installation & Adjustment Manual
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Fault Conditions indicating

group dispatching mode of operation

Intermittent Demand

Car is responding to a hospitargemey request.

Balanced Demand

The group is operating on Balanced Denwatel m
operation

Up Peak demand

The group is operating on Up Peak Demand mode

Down Peak Demand

The group is operating on Down Peak Damaohel

Lobby Up Peak demand

The group is operating on Lobby Up Pealai@l mode

Security Operation

The group Security BSI input has betrated and is
now operating on security mode

Hospital Service

The group Security HSI input has beevedetl and is
now operating on Hospital Service mode operation

Password Key Entered

There is a password programmed R8taied has been
entered to allow programming access to the system

Write Failure to Eeprom

6.4

The P8 is not able to writ¢h® Eeprom memory

locations and the personality chip needs to be replaced.

Hall Call Button Problems

Problem |

Solution |

G900 Group assigns a hall call by
call registration lamp will not light.

IAfter verifying that the bulb is not burned out, checkee if the
problem is internal to the controller or in the exénmiring.
This is most easily observed by noting if associaten is lit. If
it won't show call registration, check for voltage call common|
supply. Should the common voltage be correct, replace the
associated input/output Triac/ Zenner Diode, or 10-EXrthoa

Problem |

Solution |

G900 Group will not respond to a
specific hall call.

If the system does not register a hall call (or@ug of hallcalls)
but the rest of hall calls functions normally otheryithe hall
call information is not reaching the computer dataiesie
memory.

First make sure that the car and hall call commemminal 50
for car calls or terminal 50 for hall calls) have profpeure
voltage with respect to terminal 3 buss.

Next, check the terminals on the controller. One easyodeof
determining whether the problem is internal to thadler or in
the external field wiring is to momentarily jumper 3the hall
call terminal number in question. If the hall callatched the
problem is external.

If not: (1) Check that when call terminal is jumpetederminal
3, the corresponding LED lights up, then refer to GO@QIFi
Reprogramming section 1.13 to observe memory flag HCCL
Hall Call Disconnect function, inside computer indicgt
computer not accepting calls. (2) Replace the associated

input/output board.

6.5

Microprocessor Troubleshooting
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This section is intended to help determine if the Comdwaigic 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 madegtwskaspecific problems that might
occur on any particular board, since doing so requiresadigedi test equipment, which is not
generally available to elevator service mechanitkerfield.

Assume it has been determined that an output signal lseng sent by the computer system
when conditions indicate that a signal should be presEm. next step is to determine
whether the computer is attempting to turn on the outpobgrand if not, what might be
preventing it from doing so.

To find out what the computer is trying to do or "thinkingdk into the computer memory
itself using the onboard diagnostics described in the G#@ Reprogramming Manual.

6.5.1 Troubleshooting Example

For example, let’s say the P8 is displaying EmergencyeP&ase 1 and the cars are being
returned to Emergency Power Recall floor. The EPI ibgurhinal is located and the
associated input LED is off, meaning the emergency poamiact is not activated. Set the
diagnostics switches as described in the G900 Field ReprogngrManual. Locate the EPI
input on the Memory Flags Listing page, which indicateaddress of 8420 bit 6 for EPI.
Check the LED indicator corresponding to address loc84@0 and observe that the LED is
on.

This indicates to the computer program that the EPI igpattive even do the
associated input LED indicator is off. This must médweat either the EPI signal input is not
coming in, or the computer incorrectly reads it as bleasure voltage at the EPI terminal it
must be the same as the 50 buss power, if it is wearartucle that the microprocessor is
reading the wrong input state from the corresponding |Ib&¢d and to resolve the
problem the 10-EX will need to be replaced. Based emtbthod used in this example, any
other input/output can be traced to the computer memdrglpoidentify the cause of the
fault.

6.6 Hardware Logic

6.6.1 Computer Power Supply

The proper voltage to the computer board is +5VDC +/-5% Miitage should be checked
at the power supply +OUT to -OUT terminals. Adjust vaetution, as a trip will 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.

6.6.2 Microprocessor Board

On the microprocessor board there are nine LED’st(éghitting diodes), five pushbuttons,
and four switches. The On LED for the P8 microproaelsmg on indicates that the board
is running but not necessarily functioning normally.e Bight remaining LED's (in a row)
display error/status codes the LCD display will display tfiormation in English format.
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Refer to the G900 Field Reprogramming Manual for more detaithe use of
microprocessor 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 four errors at a time, which show onlt® 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 Secti@ro6this manual as well as an
explanation and correction instructions.

6.6.3 IO section, I/O-EX boards

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

The input buffer section of the 1/0 accepts high-lemelts and converts them to five volts
computer signals. The I/O-EX boards also provide low-flgesng to reduce noise
susceptibility and Schmitt triggers to increase noisegma

The output portion of the I0-EX is field replaceable.e Tplaceable components consist of
an output Triac and a Zener diode, which can be idenbfietie corresponding LED number
(i.e. LED 77 corresponds to Triac 77 and Zener diode Z77).

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 teflaced.

If a Zener diode requires replacement, remove it usingr @paliers. Trim leads on the
replacement diode to the proper length, and then carafsdiyt the new diode into position.

6.7 Group to Cars Communications troubleshooting
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To verify communications between G900 Group and slavedpesferm the following steps:

1. Telephone communication cables between cars and G90@k=meed to be run
inside a grounded metal conduit, and outside any conduit im&@d8900 controller
or car controllers.

2. Ifreplaced or shortened length of communications aablke sure ends of cable are
terminated backwards from each other, Null Cablere@ cable on one end needs to
be on the opposite side of telephone connector at etitk

3. On the car while scrolling the 8M Led on the P8 shoulddlel and the following
address indicate whether the car is receiving datatinergroup, used Direct Access
to view:

a. Slave Memory = address ED39 should count from 1Ch, focanatroller
Version 5.x software and address EC80 from 64h, for cgraler Version
1.xx.xx software, down to a minimum of 10h & should ,atiot gets below
10h intermittently redo both ends of telephone cablepanihrm steps 1 and 2
above.

b. Slave Memory = address ED38, for car controller VerSiorsoftware only,
should always be 80h, if it ever goes to 0 we are inteantly loosing
communications, perform steps 1 and 2 above.

4. On the group the G900 P8 stores the good and bad communiedée per car use
Direct Access to view addresses per table below:

G900 Group Communications Rate Counters

Car Number Good Communication Counter Bad Communicatimtér
1 8680 8688
2 8681 8689
3 8682 868A
4 8683 868B
5 8684 868C
6 8685 868D
7 8686 868E
8 8687 868F

25 NOTE: Good communication counters should increment at a qunste of 2 to 4
times per second, and no activity if respective commatinic cable is not connected.
Bad communications counter should increment once oetaviday at most. If any car
communications rate counter is not performing accordipgijorm steps 1 and 2
above.

5. If performing steps 1 and 2 above does not correct thégonpmove the
communications cable for car with problem to a knov@@@working port, if
problem moves with the cable replace the P8 boarceisdhcontroller, if problem
stays with the G900 port replace the G900 communicationsl.boa
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Section 7

7.1 Section intentionally left blank
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Section 8- Dispatching Options

8.1 Specifications G900 Group System

Elevator Controls Model G900 microcomputer based Group Systemtilizes state-of-the-
art, large-scale integrated circuits and a high perforejanodular circuit board design to
optimize reliability while simplifying installation ahmaintenance.

The system provides means of supervising and coordinagnigdividual elevator cars in a
group of two to sixteen cars to maximize the levedfociency in serving the varying elevator
traffic needs in the building, while minimizing passengaiting time.

For group operation, each controller has a dedicated gkoae type jack connection to the
group system and all diagnostics are accessible withquirireg the need to attach external
tools or troubleshooting devices.

8.2 Primary Dispatching Methodology

The Group System electronically calculates and contilyeualuates the traffic demand. It
automatically changes the method of supervision orshigrament of hall calls to various cars
in the group as appropriate to maximize efficiency ipoese to the demand of prevalent
traffic.

The system continuously inventorig®e number of cars in service, car location, directiall
call demand and car call demand distribution throughoutuitdiy. Then, based upon
estimate of the time required to serve calls, detesmwriech car is in the best location to
answer each hall call. If it is determined that¢hein the best location will exceed a desired
minimum response time estimate, another availablés calected in order to improve
response time despite increased distance from thedtoshich the call originated.

This scheme optimizes the efficiency of car movemetite building while providing a
desired response time as defined by field reprogrammagilensyparameters.

The efficient movement of elevator in response tbdadls under this scheme not only
provides the desired response time but shall also erhtneéfetime of elevator equipment
by minimizing wear and tear due to needless movemeheddlevators.

A powerful and comprehensive balanced mode is utilizedfitieatly dispatch two-way
traffic including heavier up or down traffic, and up peak andrdpeak modes to handle
extreme conditions such as those encountered at thenlmggand end of a typical workday.

The balanced mode provides a comprehensive, optimizedeaitudeftraffic dispatching
scheme, including detection and response to imbalanaa® wiaffic is much heavier in one
direction than the other. The Group System shall e@e&féectively in handling the full range
of traffic volume from zero to very heavy traffic.

The method of call assignment is selected based otimealelectronic calculations designed
to continuously evaluate traffic demand and system stausomatic and continuous
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adjustment of call assignment method and call reassignsansparently implemented to
optimize estimated time of arrival (ETA), consisteithh minimum elevator travel. The
system's dynamic selection algorithm makes prelimioaryto-call assignments based on best
call response time, derived from the car's positiondmadtion. The final assignment
evaluates multiple parameters including, but not limitedhe following:

a. Number of hall calls ahead of the car.
Number of car calls ahead of the car.

c. Response time to stops ahead of the car.
d. Coincident calls.
e. Maximum hall call response time.

The results of this evaluation shall produces finattcaar assignment or the placement of
the call into a high priority call map, wherein itaissigned to another car which may be
further away from the call but whose assignment eduit in a better response time, to
provide the shortest possible waiting time for passengers

As cars become available without demand, the systenbdites cars to predetermined, field
reprogrammable parking floors within unoccupied zones, dewpto a fixed zone parking
scheme. If the lobby zone is unoccupied and unassigngdyaitable car will be moved to
that zone without delay. The next car that becomatahle for service will be moved if
necessary, after an adjustable delay (and in absemigemaind), to the closest unoccupied and
unassigned zone.

8.3 Lobby Up Peak Traffic

Lobby up peak operation shall detect and respond to up peakdiémasturning all cars to
the lobby, where they shall reverse and leave arstachr-in, first-car-out basis. Cars shall
close their doors and leave the lobby when they #@hereloaded to a predetermined
adjustable level, or when the lobby door time expir€ars shall travel to their highest call
whereupon they shall reverse and travel nonstop bathetdobby. Lobby up peak traffic
shall have priority over down calls. A down serviteetr shall provide service to down calls
during lobby up peak operation. The selected or next carrive shall park with its doors
opened and cars subsequently arriving at the lobby shklirgidn their doors closed.

8.4 Down Peak Traffic

Down peak operation shall detect and respond to down peakddmyaeversing cars at
their lowest call, whereupon they shall travel nopgtmthe highest call in the building. From
there they shall collect down calls as encountered,thatcars are loaded (to a
predetermined adjustable level). Cars shall then bydissalls until a low call reversal has
been made.

The next up-traveling car shall stop and reverse dtabebelow the floor where the prior
car’s load sensing switch operated, placing it in h#llbgpass mode. It shall then collect
down calls in the same manner as the car beforé Jaaded, then bypass hall calls to its low
reversal floor. All cars shall continue to operatéhis manner until the load reversal floor is
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one floor above the lobby, or a car makes a lowrsa@vithout bypassing hall calls. Cars
shall then travel to the highest call registered aréisag the sweeping operation.

Down peak traffic shall have priority over up calls duritgyvn peak operation. An up
service timer shall ensure service in response to ligodeaing down peak operation.

8.5 Up Peak Traffic

Up peak operation shall detect and respond to up peak demasnktbsing the cars at their
highest call whereupon they shall travel nonstop tdaWest call in the building. From there
they shall collect up calls as encountered until the aer loaded (to a predetermined
adjustable level). Cars shall then bypass hall gatig a high call reversal has been made.

The next down traveling car shall stop and reverskeafidor above the floor where the prior
car’s load sensing switch operated, placing it in h#llbgpass mode. It shall then collect up
calls in the same manner as the car before, uatledd, then bypass hall calls to its high
reversal floor. All cars shall continue to operat¢his manner until the lead reversal floor is
floor one below the top floor, or a car makes a hagytersal without bypassing hall calls.
Cars shall then travel to the lowest call registerestarting the sweeping operation.

Up peak traffic has priority over down calls during up peakatpmr. A down peak service
timer shall ensure service in response to down calleglup peak operation.

8.6 Fire Service

The fireman service operation and normal operatingifeatare to be incorporated in
accordance with the American National Standard S&fetle (ANSI A17.1) and applicable
state and local codes.

8.7 Sequential Starting

Upon application of power, whether normal or emergetineyGroup System shall be
provided with the means to sequentially start only @ameat a time, bypassing those cars not
responsive to the start signal, until all cars hawnlstarted. This operating sequence shall

ease the surge demand on the building's power supply

8.8 Idle Car Shut Down(for systems with MG-sets)

As the demand on the system decreases and individualmande&eases, each car shall be
allowed to shut down after a predetermined adjustable pefibaie.
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8.9 Emergency Power Operation

When emergency power generation is detected, elevatositall be automatically returned
one by one to the main lobby. As each car arridesys will be opened and the car shall
remain at the lobby with the doors opened. While eachs being returned to the lobby, all
other cars shall be shut down to avoid any overloabdeoémergency power generating
system.

Once all cars have been returned to the lobby, oneooe cars shall be selected to run under
emergency power, based upon the predetermined capacity @indrgency power generator.
Emergency Power Operation shall not allow more aarsin than can be safely handled by
the emergency power generator. The actual number ®bparated shall be an adjustable
predetermined value.

8.10 Medical Emergency Service/Code Blue

Medical Emergency Service/Code Blue shall call anyemwise elevator to any floor on an
emergency basis, operating independently from Group Systdranding call signals. A
medical emergency call switch shall be installed ahdaor where the ability to enable
emergency service operation is desired.

The medical emergency call key switch shall be a twaitipo, key-operated, momentary-
pressure, spring-return-to-off type switch, with a aadjistration light jewel provided
adjacent to each switch.

When a medical emergency call switch is activatechgflaor, the call registration light jewel
will illuminate at that floor only, and the elevat@roup System shall instantly select the
nearest available elevator in group service to respmtitet medical emergency call.

Immediately upon selection, all car calls assignedisoctdr shall be canceled. Further, any
landing calls which have previously been assigned toctravill be transferred to another
car.

If the selected car is traveling away from the flabwhich the medical emergency call was
entered, the car will slow down, stop at the neatest {maintaining doors closed), reverse
direction, and proceed nonstop to the medical emergeitdpoa If the selected car is
traveling toward the floor at which the medical emecgerall was entered, it will proceed to
that floor nonstop unless, at the time of selectidmappened to be slowing down for a stop,
in which event, the car will stop, maintain doorsseld, and immediately restart, responding
to the medical emergency floor call.

Upon arrival at the medical emergency floor, the bail semain with doors open for an
adjustable time interval (that may be set withinrdmgge of 10 to 30 seconds). After this
interval has expired, if the car has not otherwissnljaced on medical emergency operation
from within the car, it will automatically return twrmal service.
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A medical emergency key switch shall be located in eacloperating station for selecting
medical emergency service. Upon activation of theskgich, the car shall accept a call to
any floor, close doors, and proceed nonstop to thetedlfoor. Return of the key switch to
the normal position shall restore the car to nosealice.

Any car selected to respond to a medical emergencstalibe removed from group service
and shall accept no additional calls, emergency or wiberuntil the medical emergency key
switch has been returned to the normal position.

Any car in group service may be selected. Additional cad@imergency calls, as they are
registered in the system, shall cause additional caessfiond as described, on the basis of
one medical emergency call per car.

All of the key switches for all elevators in the neadiemergency service system shall operate
from the same key. The medical emergency call sekeégeshall not operate any other key
switch in the elevator system, nor shall any oi@srused within the elevator system operate
medical emergency call service switches.

If all cars are out of service or otherwise unablariswer an emergency call, the registration
light shall not illuminate.
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Section 9 — Maintenance

9.1 Maintenance

The Elevator Controls Microprocessor Elevator Cdl@rdnas been designed to require as
little routine maintenance as possible. In fact,tieehanical interconnections are the least
reliable portion of the solid-state system, and the tbey are disturbed, the more likely the
system is to continue to function properly.

The elevator itself, however, is a complex mechdaipparatus, and therefore requires
periodic routine preventive maintenance. In additioluboication of the various moving
parts, the door lock contacts should be cleaned and ieshesgularly since the exposed
contacts are susceptible to dirt and corrosion. Thesdalso receive the most wear, often
making two or even three cycles at a floor.

The various rotating machinery belts and couplings shautdbitinely inspected for wear.
Wear could cause loss of control of the elevator Hathe elevator system develops
problems or becomes inoperative refer to the Troubteshy guide Section 6 of this manual.

9.2 Replacement Parts List

9.2.1 Elevator Controls PC Boards
1) P8 Main microprocessor board (Standard controllesg.onl
2) G900 Communications Microprocessor
3) IOEX-Vxx Input-output expander board.

2S5 NOTE: xx is the fixture voltage

For EZ-Link systems only
1) Hall Microprocessor for hall stations.

9.2.3 Fuses
AGC 1, 2, 3, 5, 6,10, 15 AMP 250VOLT
MDA TYPE 3, 5, 10 & 15 AMP 250 VOLT
FNQ 5, 10 500 VOLT (440 to 480 VAC power supply)

9.24 Power Supply
Power One  HB5-3/0OVP, 3 Amps @ 5VDC

9.2.5 Semiconductors
Motorola HEP-RO170
Motorola 1N5347B — 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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