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SYMBOLS USED IN THIS MANUAL

CAUTION

This manual uses the CAUTION symbol to identify procedures and practices that may result
in personal injury and/or equipment damage, if not followed correctly.

DANGER

This manual uses the DANGER symbol as an alert to a danger of electrocution or an acute
electrical shock. The DANGER symbol provides elevator personnel with a warning of
severe personal injury or potential fatality that can result if safety precautions are not
observed.

NOTE / INFORMATION

In this manual, this symbol identifies information helpful to elevator personnel when carrying
out a specific procedure or task.

NOT APPLICABLE / DOES NOT EXIST

When this symbol appears inside a table, it indicates that a value or property is not defined,
or is nonexistent, for the item listed.
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WARNINGS AND CAUTIONARY NOTES

Installation and wiring must be in accordance with the national electrical code, all local
codes, and all elevator safety codes and standards. The 3-phase AC power supply to
the equipment must originate from a properly fused disconnect or circuit breaker that is
properly designed and sized for the specific controller requirements and the “Short
Circuit Current Rating” listed on the controller. Improper motor branch circuit
protection will void warranty and may create a hazardous condition.

Wiring to the controller terminals must be installed in a careful, neat manner. Stranded
wire conductors must not have strands left out of the terminals. Leaving strands of wire
out of the terminals can create a potential short circuit. All terminals and cable
connectors must be seated properly. (See the IMPORTANT notice on the next page.)

Elevator control products must be installed by elevator personnel who have been
trained in the construction, maintenance, repair, inspection, and testing of elevator
equipment. The elevator personnel must comply with all applicable safety codes and
standards. This equipment is an O. E. M. product designed and manufactured to
comply with ASME A17.1-2016/CSA B44-16 Safety Code for Elevators and Escalators.
It is the responsibility of the installer to ensure that the installation is performed safely
and that the installation complies with all applicable codes.

Proper grounding is vitally important to the safe and successful operation of this
system, and proper grounding should be installed to comply with all applicable codes.
A separate ground wire should be installed from the building earth ground to the earth
ground terminal in each controller. Proper conductor size must be utilized for
grounding. In order to minimize resistance to ground, the shortest possible length
should be used for the ground conductor.

Do not install the controller in a hazardous area where excessive vapors and chemical
fumes are present. Do not install the controller in a dusty area. Do not install the
controller in a carpeted area. The space in which the controller equipment is installed
should be temperature controlled, moisture free, and should be maintained within a
temperature range of 32° F and 110°F. The space in which the controller equipment is
installed should be kept clean. The controller should be kept dry and should not be
exposed to moisture or water condensation. Make sure the power supply voltage
feeding the controller equipment does not fluctuate by more than +/- 10%.

Every safety precaution, whether or not specifically stated in this document, must be
implemented when installing, adjusting, or servicing elevator equipment. All safety
precautions must be followed to ensure the safety of elevator personnel and the general
public.

Use only the correct rated fusing for controller protection. Use of improperly rated
fusing will void the warranty.




IMPORTANT NOTICE

Most of the field connections to GALaxy controls are made using stranded wire. When inserting this stranded
wire into the terminals — especially those for EPD’s (Electrical Protective Devices) — care must be taken to

ensure that all the strands are properly inserted into the terminals. Improper stripping and insertion may leave
strands outside of the terminals. Strands not properly inserted into the terminals may make contact with wires

from an adjacent terminal.

The danger associated with an occurrence as described above has led GAL Manufacturing to recommend that,
for all connections to the Electrical Protective Devices listed in ASME A17.1-2016/CSA B44-16, Requirements
2.26.2.1 through 2.26.2.39, elevator personnel must follow the guidelines listed below:

¢ Inspect all terminals used to connect Electrical Protective Devices. Ensure that the cage clamp is fully
open before inserting a wire into the terminal block.
e Perform corrective action for wires with stray strands by one of the following methods:

o Reconnect the wire with all wire strands correctly installed into the terminal. Visually verify that
no wire strands are outside of the terminal. The conductor should be stripped and inserted
completely into the terminal in such a manner that no more than two millimeters of bare wire is
visible; or

o Attach a ferrule to the end of field wire for safety devices (as pictured below in Figures 0-1 and
0-2) and insert the ferrule into the terminal; or

o Use an acceptable method such as tinning.

e After removal and replacement of any of these field wires, the actual Electrical Protective Device
should be checked for proper operation.

S

Figure 0-1 Figure 0-2
Crimp Tool for Ferrule Stranded Wire with Ferrule
Attached
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Section 1 - Product Description

The GALaxy IV Traction Elevator Controller is a computer-based system offering superior performance,
flexibility, and reliability. The controller is designed for quick installation and ease of troubleshooting. It is
extremely important for elevator personnel to become familiar with the procedures in this manual.
The manual provides a detailed reference for controller installation, and elevator personnel should read it
thoroughly before attempting to install the equipment.

1.1 Product Code Compliance

e CSA B44.1-14/ASME A17.5-2014

e ASME Al17.1-2016/CSA B44-16

1.2 Specifications

Standard Features: Environment:

e Inspection Operation (Car Top & Controller) ¢ 32°Fto 110°F Ambient Temperature

«  Access Operation e 12,000 Feet Maximum Altitude

. . .
e Independent Service *  95% Maximum Humidity

e Fire Service Phase |
e Fire Service Phase | Alternate Return

e Fire Service Phase Il Optional Features:

« Emergency Power e Selective Rear Doors

e Earthquake Service * Attendant Service

«  Onboard Diagnostics LEDs e Code Blue Hospital Service

e Onboard LCD Interface e Security

e Motor Protection Timers * Remote Diagnostics
e Door Motor Protection Timer *  Emergency Power
o Field Adjustable Parameters

e Elevator Duty Rated NEMA Motor

e GALileo Enhanced Diagnostics

1.3 Physical Layout of the Controller

Figure 1-1 shows the general layout of the GALaxy IV Traction Elevator Controller. The control boards,
including the Main CPU, are housed in the top cabinet. The bottom cabinet houses the solid-state drive
and the power connections. The dynamic braking resistor enclosure is located to the left of the top
cabinet.
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Figure 1-1: General Layout of the Controller
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1.3.1 Controller Top Cabinet

Figure 1-2 shows a typical layout of the components inside the top cabinet. These components are listed
below.

1) Main I/O Board: The 1102 Main Control Board contains input and output devices,
controller switches, fuses and field wiring terminal connections.
The Main I/0O Board also includes the Safety Processor, the Safety
PAL, and the NTS Processor.

2) Main CPU Board: The 1100 CPU Board is a dual core 32-bit CPU. It executes the
main control system programs. The main core runs the car
operation and the secondary core runs the group operation.

3) LCD Interface: The 1005 LCD Interface Board or the 1101 LCD/VGA Interface
Board provides a user interface to all controller adjustments,
adjustable parameters, and diagnostic information.

4) Power Supply Board: This board provides power to the controller CPU and its peripheral
boards. Itis a 5 Volt DC regulated power supply rated at 6 Amps
with over-voltage and short circuit protection.

5) PI Driver Board: This board is the driver for CE or E-Motive Position Indicator
Displays.

6) Main Brake Power Board: This board provides DC power for the Main Brake Relay Board.

7) Main Brake Relay Board: This board includes the Run and the Brake contactors which
provide two electro-mechanical devices to remove power from the
main brake.

8) Emergency Brake Relay Board: This board includes the Run and the Brake contactors which

provide two electro-mechanical devices to remove power from the
emergency brake.

9) Emergency Brake Power Board: This board provides DC power for the Emergency Brake Relay
Board.
10) Group /O Side Panel: This is a side panel providing mounting space for group operation

I/O. The group I/O panel can be removed and placed in any car or
a separate enclosure.

11) Car I/O Side Panel: This is a side panel providing mounting space for additional car
I/O.
12) 1/O Board: This is a typical /0O expansion board that provides input/output

interface to elevator buttons, switches, lights, and other devices.
The board may use either 24VAC, 120VAC, or 24VDC, depending
on device requirements.

13) Dynamic Braking Resistor: When the controller is equipped with dynamic braking resistors,
these resistors are mounted in the louvered cabinet attached to
the side of the top cabinet.
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11. Carllj[©
Side Pa_ﬁ&'

0. Group 1/0,
Side Panel

Figure 1-2: Typical Layout of the Controller Top Cabinet

1-4



GALaxy IV Traction Elevator Controller Section 1 — Product Description

1.3.2 Controller Bottom Cabinet

Figure 1-3 shows the typical layout of the components in the bottom cabinet. These components are
listed below.

1)

2)

3)

4)

5)

6)

7

8)

9)

System Transformer:

Brake Transformer:

Power Terminal Block:

Line Filter:

AC Filter:

Circuit Breakers:

Signal Terminal Block:

Drive:

Motor Contactors:

10) Regen:

The System Transformer transforms the line voltage to 230 VAC, 115
VAC, and 24 VAC for the low voltage signals and other controller
functions.

The brake transformer transforms the line voltage to 145 VAC or 290
VAC to allow a closer match to the DC Brake voltage. This transformer
is used when the line voltage is above 208 VAC.

This terminal block provides the connection terminals for line power
input wiring and motor power wiring.

The line filter prevents high frequency noise from returning to the line
power.

This component filters high frequency noise from 115 VAC Controller
power.

Circuit breakers for L1, L2, BK1, BK2 and BK3 controller power.

This terminal block provides interconnection terminals for the earth
ground and other signal wires to the top controller box.

Main drive unit.

DC or AC rated motor contactor sized for each specific job.

When the controller is equipped with a regenerative drive this regen is
mounted in the bottom cabinet.
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Powefr prmeces Current
Coordinating - Suppressing
Reactor ; Reactor

Figure 1-3: Typical Layout of the Controller Bottom Cabinet

1.4 Selector System

The selector system for the GALaxy controller can be a tapeless system or an Absolute Position System
with an encoded touchless tape.

1.4.1 Tapeless Selector System

The tapeless “selector 77 system uses an absolute encoder mounted on the governor and a selector
mounted on top of the car. The selector on top of the car is comprised of a selector “door zone” unit and
a selector “terminal slowdown” unit. The terminal slowdown magnets are mounted on the rail with a
specially designed rail bracket. The rail bracket is pre-drilled so that the alignment of the slowdown
magnets matches the alignment of the sensors on the selector “terminal slowdown” unit. The selector
“door zone” unit is used for exact floor position when stopping and re-leveling the car. The sensors on
the selector “door zone” unit are activated by 8” floor magnets placed at each floor. These 8” floor
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magnets are placed directly on the rail and do not require rail brackets. The absolute encoder uses a
CAN Open serial protocol to send an accurate position that is used for the primary speed feedback and

position of the car. The encoder is coupled to a rotating shaft on the governor. If the governor on the job
does not have a rotating shaft, it must be replaced with one that does.

The tapeless “selector 5” is similar to the tapeless “selector 7”. However, the door zone and terminal
slowdown sensors in the tapeless “selector 5” are mounted in one unit on the car top. The tapeless
“selector 5” requires brackets for the door zone magnets at each floor.

A block diagram of the tapeless selector system is shown in Figure 1-4.

Serial Speed Profile

and Run Command N Motor Power
Main Run Cmd Run Cmd= Drive Encoder
CPU
Safety | evisp
Processor|
—
Inspection T :‘ ‘: T I 5
N Speed Feedback
h ~
Gate & Locks NTS
Processor, Governor
N Speed & Position CAN Enmde‘
DZ, NTS & ETS  CAN Bus

Hoist Motor

Door Zone, Normal and
Emergency Terminal Slowdown

CAN Bus & Wired

: Slowdown

Magnets

/1

Door Zone
Magnet

I Door Zone

Magnet

-I_

Slowdown
Magnets

S

Figure 1-4: Traction Control System with a Tapeless Selector
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1.4.2 Absolute Position System (APS) Selector

The Absolute Position System Selector uses an encoded tape that is read by two independent cameras.
The device is SIL3 rated to supply position and velocity data over two independent CAN bus channels.
The selector interface has two independent microprocessors, Processor 1 and Processor 2, that learn
and record the hoistway data independent of the Main CPU. These two processors provide redundant
DZ, UN and DN outputs. Processor 2 also provides the NTS processor with velocity and slowdown input
positions. The APS Processor 1 uses the upper camera and CAN channel A. The APS Processor 2 uses
the lower camera and CAN channel B.

The ETS limits are magnetic switches mounted to the APS selector and are actuated by magnets
mounted to rail brackets. A block diagram of the Absolute Position System is shown in Figure 1-5.

Serial Speed Profile
and Run Command N Motor Power
Hardware Hardware
Main Run Cmd Run (:mt:l= Drive Encoder Hoist Motor
CPU o
Sety | emsp
Processor|
—|
Inspection T 7T T 4+ 4
1 Speed Feedback |
Gate & Locks ) NTS
Processor|
Door Zone, Speed, Normal and
Emergency Terminal Slowdowns CAN Bus
Door Zone, Speed, Position, Normal CAN Bus & Wired
and Emergency Terminal Slowdowns
|
|
|

Figure 1-5: Traction Control System with an APS Selector
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1.4.3 Primary and Secondary Speed Feedback

On the CAN open tapeless system, the Main CPU receives position feedback from the CAN encoder
mounted on the governor and calculates the primary velocity feedback from the change in position. The
resolution of the tapeless selector system can be adjusted (Car Motion Sub Menu: Encoder PPR). It is
recommended to adjust the system to provide a resolution of approximately 0.005 inches or 200 pulses per inch.
The NTS processor and the Safety Processor receive pulses from the machine mounted encoder to
calculate a secondary velocity.

On the APS Selector system, the encoded tape and the upper camera are utilized to provide the primary
position and velocity feedback to the Main CPU through CAN channel A. The APS selector system
provides 0.5mm resolution or 50.8 pulses per inch. The NTS processor receives information from the
encoded tape and the lower camera through CAN channel B to calculate a secondary velocity feedback.
The Safety Processor receives pulses from the machine mounted encoder to calculate a third velocity
feedback.

With all selector systems, the Safety Processor uses velocity feedback to verify that the car is traveling at a
safe speed when the Emergency Terminal Stopping Device limits are activated, when the car doors are
open, and when running on inspection. If the Safety Processor detects a velocity limit error, it will
immediately turn off the PIC enable output and drop the SFC relay to remove power from the driving
machine and brake. The NTS processor uses velocity feedback to verify that the car is traveling at a safe
speed when the Normal Terminal Stopping Device limits are activated. If the NTS Processor detects a
velocity limit error, it will turn off the NTS outputs to the drive causing the drive to initiate a timed slowdown.

1.5 Modes of Operation

1.5.1 General Operating Sequence

Normal elevator operation, Automatic Mode, is selective-collective. When the elevator is traveling upwards to
answer calls, all up hall calls at floors above the car are answered in the order as the car travels up,
regardless of the order in which the calls were registered. Upon reaching each landing with a car call or hall
call registered, the car and hall doors at that floor are automatically opened.

The doors stay open for a dwell time that is field adjustable. There are three different dwell times depending
on whether it is a lobby call, car call, or hall call. The door will close before the set dwell time has elapsed if a
passenger presses the door close button. The door will reopen before it is fully closed if the door open button
is pressed, if a passenger pushes on the safety edge, if the photo-eye light beam is interrupted, if a hall call
for that floor in the direction of travel is registered, or if the car call for that floor is registered. The door will
close when the door opening condition is eliminated. When the door has fully closed, the calls are answered.

When all up hall calls and car calls above the car have been answered, the elevator reverses direction and
travels downward to answer car calls and down hall calls placed below the car. The calls are answered as
previously described for up calls. When all calls below a down car are answered, the car reverses direction
to repeat the cycle. In short, an elevator traveling up will bypass down hall calls, and an elevator traveling
down will bypass up hall calls.

In buildings with more than one elevator grouped together, the actual time of arrival, “real time”, is used to
estimate how long each elevator will take to answer a hall call. The elevator that can respond the fastest
takes the call. Real time-based dispatching permits the controllers to quickly respond to actual demand for
elevator service. Some of the criteria used to estimate the time of arrival are listed below.

° Actual elevator floor to floor run times
° Actual run time to the floor whether it is a multi-floor run or a one floor run
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Whether the elevator is in or out of service

Whether the elevator is in load weigh bypass mode

The direction and position of each elevator in the group

The average door cycle time at each stop

Status of each elevator, accelerating, full speed, decelerating, actual time in motion
Number of stops required due to car calls

Number of stops required due to previously assigned hall calls

System demand

The above performance criteria are continuously measured and stored for improved accuracy in the
dispatching algorithm. All of the above data is continuously scanned, and the hall calls are reassigned if the
conditions change and another car can respond faster. The ability to measure actual hall waiting time
virtually eliminates long wait times and improves the average hall call waiting intervals throughout the
building.

1.5.2 Reset Mode

Reset mode is initiated when the elevator power is first turned on, or when the system is reset. When the
reset mode is initiated, the controller program is automatically loaded, and internal tests are run to ensure
that both the car and controller are electrically operational before putting the car into service. The car will
not move until reset mode is completed. Some of the internal tests that the controller performs are

listed below.

e |s the safety string made up?

e Is the elevator on inspection?

e Is the door close limit open?

e Are the interlocks in the closed state?
e |s the Hoistway pos