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i INTRODUCTION — WHY ELEVATOR CONTROLS?

ELEVATOR CONTROLS, established in 1986, is a highly regarded manufacturer ofixaprietary
microprocessor-based elevator controls. (&000ELEVATOR CONTROLS units are in service
worldwide.

Introducing the 900 Series

Introducing the 900 Series — our next generation, standdrda® proprietary
control platform for Hydraulic, AC and DC TractiomdaMRL elevators.

Advanced microprocessor technology has consolidateobRf2ls and eliminated
many component parts. This is our most reliable and sBiegptontrol system yet.

Modular design is retained to ensure essential maintaiyabl@SA and TSSA
certifications confirm safety code compliance.

EC'’s traditional “learn one, know all” equipment desgpeeds transition to our
newest technology. Trademark PC board interchangeadnildybackward
compatibility reduces spares burden while extending serntece |

Everything we do aELEVATOR CONTROLS is dedicated to Total Customer Satisfaction.

=  We specifyAppropriate Technologyin our designs
... to ensure “bullet-proof” field reliability

= Key PC Boards areStandardized across our entire product line
... to minimize spare board inventory burden

= Rigorous platform and form fact@esign Standardsenable us
... to provide “plug & play” compatibility between even the newest boards
and older equipment

= Uniquelnteroperability offers trueBackward Compatibility
... to eliminate board and software version issues, enhance maintainability,
and extend time to obsolescence

= ChooseReplacement PC Boardsvith vintage or current components
... to easily update older units to current technology

= Our commitment to continuouduality and Support Improvement
... Isbacked by the people and processes to make it happen

Part #ECSPEC rev 02_28_07 i — Introduction 2
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Quality Philosophy

At ELEVATOR CONTROLS, our commitment is Total Quality Assurance. The resiiility for
sustaining our demanding quality standard is shared by evergysapl Engineering and
manufacturing teams are equally challenged in the nevengegdality improvement process for
services and products, to achieve the highest possible evelistomer satisfaction.

Our goal is to continually improve quality in measurablgsvaVe strive for zero defects in
every process. We are committed to providing the suppairtjrig, and resources to achieve
quality goals.

Independent Ownership

ELEVATOR CONTROLS is independently owned and actively managed by Fernando Pnegident
and Chief Operating Officer, and Francisco Ortiz, \Reesident Product Engineering and
Support.

Simple. Solid. Supportable.

At ELEVATOR CONTROLS, we believe that advances in technology should respltoducts that are
easier to install, adjust, use and maintain. We desotibequipment as, “Simple. Solid.
Supportable.” — Expect no less when you spefiifiyATOR CONTROLS.

Part #ECSPEC rev 02_28_07 i — Introduction 3
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i A HISTORY OF ACCOMPLISHMENTS

1970

1975

1986

1986
1987
1987
1988

1989

1991

1990s

2001
2002

2003

2007

Next

Elevator Industries successfully markets inexpensive,
simple relay logic controllers

Microprocessor-based controls are pioneered with
multiple design patents issued.

Ortiz brothers acquire patents and rights to manurfac
control systems and replacement boards.

ELEVATOR CONTROLS established.
Design philosophy solidified.
PC-based monitoring pioneered.

Modular, backward compatible controller architecture
developed.

Core PC boards established as standardized components
for all products.

V900 product platform developed.

Continued product refinement and reliability
improvement.

Ez-LINK™ serial communication system introduced.

Advancednteract ™ central and remote monitoring
system introduced.

V900 next generation platform integrates A17.1-2000 /
B44-00 code, consolidates PC boards.

Over 18,000 units shipped.

The history of innovation continues.

Part #ECSPEC rev 02_28_07 il — Company History 4
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Elevator Controls Corporation

CONTROLLER APPLICATIONS GUIDE

Field Programmable Traction Controls with Position Velocity Feedback

Digitized Speed and Position Control for Mid- to High-Rise Premium Applications

TRACTION AC DC MG
Maximum Car Speed 1000 fpm | 4 m/s 2000 fpm | 10.16 m/s 1800 fpm | 9.15 m/s
Drive Type Flux Vector Six-Pulse SCR Motor Generator
Drive Control Digital VVVF Digital DC-SCR EC Edge Drive
Motor Control Technique Position & Velocity Feedback Position & Velocity Feedback Position & Velocity Feedback
Maximum Number Stops 64 64 64
Maximum Number of Cars 16 16 16

Configuration Simplex, Duplex, Group Simplex, Duplex, Group Simplex, Duplex, Group
Wiring Serial via Ez-LINK or Discrete Serial via Ez-LINK or Discrete Serial via Ez-LINK or Discrete
Landing System Perforated Tape or Encoder Perforated Tape or Encoder Perforated Tape or Encoder
Short Floor Yes Yes Yes

Pre-Torquing Yes Yes Yes

Shipment 4-5 weeks 4-5 weeks 4-5 weeks

Recommended Use

see Spec Section 3

see Spec Section 4 see Spec Section 4

Field Programmable Traction Elevator Controls

TRACTION

Digitized Speed Control for Low- to Mid-Rise Applications

AC

DC MG

Maximum Car Speed

Closed Loop 350 fpm | 1.78 m/s

350 fpm | 1.78 m/s 350 fpm | 1.78 m/s

Open Loop 150 fpm | .76 m/s

Drive Type Flux Vector Six-Pulse SCR Motor Generator
Drive Control Digital VVVF Digital DC-SCR EC Edge Drive
Motor Control Technique  Velocity Feedback or Open Loop  Velocity Feedback Velocity Feedback
Maximum Number Stops 64 64 64

Maximum Number of Cars 16 16 16

Configuration Simplex, Duplex, Group Simplex, Duplex, Group Simplex, Duplex, Group
Wiring Serial via Ez-LINK or Discrete Serial via Ez-LINK or Discrete Serial via Ez-LINK or Discrete
Landing System Tape or Magnetic Switch Tape or Magnetic Switch Tape or Magnetic Switch
Short Floor Yes Yes Yes

Pre-Torquing Yes Yes Yes

Shipment 4-5 weeks 4-5 weeks 4-5 weeks

Recommended Use

see Spec Section 3

see Spec Section 4 see Spec Section 4

Field Programmable Hydraulic Elevator Controls

Economical, Reliable Control for Hydraulic Applications

HYDRAULIC H900 HPAC
Maximum Number Stops 64 64
Maximum Number of Cars 16 16
Configuration Simplex, Duplex, Group Simplex
Wiring Serial via Ez-LINK or Discrete  Serial via Ez-LINK or Discrete
Landing System Tape or Magnetic Switch Tape or Magnetic Switch
Door Operator Most Models GAL MOD
Horsepower to 100 HP 25 HP maximum
Shipment 3 weeks 48 hours
Recommended Use see Spec Section 5 See Spec Section 5

Part #ECSPEC rev 02_28_07
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\'

HOW TO USE THESE SPECIFICATIONS

Step by Step

First, select the equipment that meets your requirements tigngontroller
Applications Guide on page 4.

* Next, turn to the section called out under “Recommended Ustieiiguide to
confirm your selection.

* Use the sectiongntitled “Specifications” following to compile the splec
your project. For reference, enclosure dimensions anditeans for
equipment operating environment(s) are located in SectioRt&jcal
Specifications.

» Choose optional featuredrom Section 9 as required.

» Also consider additional features including, Ez-LINK serial
communication, Interact central monitoring, Limit Sstaes, Motors and
Machines, Load Weighing, and Security. Descriptions stifiit Section 8.

Non-Proprietary “Serviceable & Maintainable” Equipment
ELEVATOR CONTROLS products that carry tHELEVATOR CONTROLS brand label are provided with
onboard Non-Proprietary diagnostics and satisfyigt@f requirements below.

It is recommended that the following language be incorpoiatedour Project Specifications
to ensure that “Serviceable and Maintainable” equipmeroigided:

1)
2)

3)

4)

5)

6)

7)

Diagnostics: All diagnostics shall be provided onboard.

Service Tool:No service tool shall be required for equipment ingtiala adjustment,
maintenance or troubleshooting.

Parts: Spare or replacement parts shall be available at publisioed po anyone without
restriction.

Training: Regularly scheduled technical training classes shall hiablaat reasonable cost
to anyone without restriction.

Telephone Support:Telephone hotline support shall be available from traingugréenced
technicians.

Field Support: Field engineering support shall be available at the custetoeation by
prior arrangement at reasonable cost.

Documentation: All installation, adjustment, maintenance and trouldesihg manuals and
documents required for proper equipment operation shall k#dprbwith equipment at time
of delivery. As-built prints shall be included. Replacatredpies of these documents shall
be readily available at reasonable cost.

Part #ECSPEC rev 02_28_07 iv — How to Use These Specifications 6
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How to Specify
To write Project Specifications ensuring tBaEVATOR CONTROLS equipment is provided, you may
elect to include language such as:

e [Sole Sourcg Control equipment shall be provided by Elevator Controls
e [Sole Sourc¢ Control equipment shall be provided by Elevator Contrdsknown equal

« [Sole Source or approved AlternatgControl equipment shall be provided by Elevator
Controls or approved equal

In some circumstances, a functional specificationhzare the effect of creating a Sole Source,
when desired, by including the following language:

« Telephone Technical Support Availability
Telephone Technical Support shall be provided for custorheis eharge.

« Printed Circuit Board Standardization
Key printed circuit boards shall be standardized aatsgpplications, including
hydraulic, and both geared and gearless AC and DC trabeoaby providing simplified
operation with “learn one, know all” maintainability.

« Backward Compatibility
Controller platform and form factor design standarddl &hailitate “plug & play”
compatibility between most current PC boards and @daipment, thereby eliminating
conflicts resulting from either incompatible hardwareaitware versions. Broad
interoperability shall create true backward compatibilitych shall enhance
maintainability, reduce spares burden, and extend timesmledzence.

+  Warranty
A standard 15 month warranty shall be provided, commemtitimme of shipment.

- Safety Code Compliance
Control equipment documentation shall describe tesegoes to confirm compliance
with Part B, Redundancy and Monitoring in Critical Cireiper ASME A17.1-2000
Sections 2.29.9.3 and 2.26.9.4 or current equivalent.

Part #ECSPEC rev 02_28 07 iv — How to Use These Specifications 7
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v ELEVATOR CONTROLS LIMITED PRODUCT WARRANTY

Before attempting to install ELEVATOR CONTROLS products, please
read and familiarize yourself with the respective manuals

ELEVATOR CONTROLS warrants its products to be free from defects in nasesind workmanship
for a period oI5 months from the date of shipment tEgEVATOR CONTROLS. Any defect

appearing more thahb months from the date of shipment f¢EVATOR CONTROLS shall be
deemed to be due to ordinary wear and t&aEVATOR CONTROLS assumes no risk or liability for
results of the use of products purchased from it, includingvithout limiting the generality of
foregoing: (1) the use in combination with any electrzaglectronic components, circuits,
systems assemblies or any other materials or sulestaf®) unsuitability of any product for use
in any circuit or assembly or environment.

Satisfaction of this warranty, consistent with otpesvision herein, shall be limited to, at the
sole discretion OELEVATOR CONTROLS, repair, replacement, or modification of the prodfieg of
charge, F.O.B. factory. This warranty applies to awgpct which is received at the factory
within said15 months and which, upon examination ByEVATOR CONTROLS, is determined to
have a defect which has not been caused by misusect@mleroper installation, improper
application, improper operation, improper maintenancejrrepalteration, accident, or unusual
deterioration or degradation of the equipment or partettielue to physical environment or due
to electrical or electromagnetic noise environment.

Should purchaser experience trouble or difficulty with product ofELEVATOR CONTROLS and
request engineering assistance either by telephonéetd &isit or visits by a representative of
ELEVATOR CONTROLS, ELEVATOR CONTROLS may, at its sole discretion, provide said assistance.
Should, in the opinion dLEVATOR CONTROLS, the trouble or difficulty be a warranty problem as
herein describedLEVATOR CONTROLS will absorb all travel, labor, and expense costslirea
Should, in the opinion dLEVATOR CONTROLS, the trouble or difficulty be a result of any other
reason than the warranty described herein, the purclvdsbe charged for the travel, labor, and
expense costs WBLEVATOR CONTROLS, for providing engineering assistance, whether it be by
telephone, correspondence, or field visit or visits bgmesentative dELEVATOR CONTROLS. A
schedule of fees is available on request for engineseingces by¥LEVATOR CONTROLS.

The giving of or failure to give any advice or recommendabpBLEVATOR CONTROLS shall not
constitute any warranty by or impose any liability ufsoEVATOR CONTROLS. This warranty
constitutes the sole and exclusive remedy of the punchasethe exclusive liability of the
manufacturer, AND IS IN LIEU OF ANY AND ALL OTHER WRRANTIES, EXPRESS,
IMPLIED, OR STATUTORY AS TO MERCHANTABILITY, FITNES FOR PURPOSE
SOLD, DESCRIPTION, QUALITY, PRODUCTIVITY, OR ANY ORER MATTERS. In no
event shalELEVATOR CONTROLS be liable for special or consequential damages or faydel
performance of this warranty.

Part #ECSPEC rev 02_28_07 v — Warranty 8
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Section1  THE ELEVATOR CONTROLS SUPPORT COMMITMENT

Telephone Technical Support
shall be provided
for Customers at no charge

» Installation, adjustment and troubleshooting support andaded by knowledgeable,
factory trained technicians.

* Multi-lingual telephone support is available.
* Product R&D engineers stand ready to respond to partigelaallenging questions.
* Onsite product and engineering support is available worldwide by gmangement.
e Call: 916/428-1708

800/829-9106
 Fax: 916/392-6852
* E-Mail: techsupport@elevatorcontrols.com

Part #ECSPEC rev 02_28_07 Section 1 - The EC Support Commitment 9
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Section2 ~ GENERAL SPECIFICATIONS FOR ALL CONTROL PRODUCTS

2.0 General

This section describes features and/or requirencemsnon to all control systems manufactured
by ELEVATOR CONTROLS.

2.1 Code Compliance

Every elevator controller shall use a microprocesssed logic system and shall comply with
elevator and electrical safety codes applicable toutfiedjction in which installation of equipment
is intended.

Customer shall bear sole responsibility for: (1) idgmig the controlling jurisdiction and; (2)
verifying the code/s with which equipment must comply.

In view of the phased, jurisdiction-by-jurisdiction ts#on to the latest ANSI A17.1-2000 / B44-
00 harmonized code, it is recommended that the installimyr&wor contact the local inspecting
authority for verification of code compliance requiteda project-by-project basis.

The engineering data forms submitted for a project sbaktitute sole authorization to
manufacture equipment to comply with specific code/s. &mnges must be submitted in the
form of a written data form amendment, clearly markeduperceding form/s previously
submitted.

NOTICE: Equipment manufactured to meet requirementsaé standards prior to
A17.1-2000 / B44-00 cannot be economically field modified tickwbetween code editions.
It is critical that the customer understand the impibees of code compliance designated on
data forms.

2.2 ADA Requirements
The elevator controllers shall comply with Title Iifithe Americans with Disabilities Act (ADA).

Car Lanterns - The controller shall have outputs tceditre visible and audible signals that are
required to indicate when elevator car is answerioglla Audible signals shall sound once for up,
twice for down. Optionally, Hall Lantern outputs shzd provided to drive visible and audible
signals at each hoistway entrance to indicate whicratgde car is answering a call.

Car Position Indicators - The controller shall haveosition indicator output to drive the required
position indicator which shall indicate the correspondiagrfnumbers as the car passes or stops
at a floor. An audible signal shall sound as the mosindicator changes floors.

OPTIONAL - The controller shall have a voice annahaf output to announce direction and floor
number.

Part #ECSPEC rev 02_28_07 Section 2 — General Specifications for All Control Products 10
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2.3 Operating Environment

Machine Room Temperature: Ambient air temperature range 32° to 104° F (0° to 40° C)
Maximum Inside Enclosure: Shall not exceed 122° 0° C)

Operating Temperature: 32° Fto 122° H0° C to 50° C)
Storage Temperature: -22° F to 150° H-30° C to 65° C)
Humidity: 10% to 90% non-condensing
Altitude: Up to 7500 fee(2286 m)

ELEVATOR CONTROLS specializes in making control products for adverse enviemtah conditions.
For example, dust-proof, water-proof, corrosion-resisexylosion-proof, or air-conditioned
controller cabinets can be engineered to meet spepfliecations. Please contdtliEVATOR
ConTRoLS for details.

2.4 Out of Service Timer
An out of service timer (T.0.S.) shall be provided to tdieecar out of service if the car is delayed
in leaving the landing while there are calls existinghm $ystem.

2.5 Door Pre-Opening

When selected, this option shall permit doors to stavpen when the car is in final leveling, from
an adjustable distance from 3" (76.2 mm) from the fldbpre-opening is not selected, the doors
shall remain closed until the car is at the floomyhich time the doors shall commence opening.

2.6 Simplex Selective Collective Operation

Simplex selective collective automatic operation ldb@lprovided for all single car installations.
Operation of one or more car or hall call pushbutton chase the car to start and run
automatically, provided the hoistway door interlocks anddoar contacts are closed. The car
shall stop at the first car or hall call set for theection of travel. Stops shall be made in the order
in which car or hall calls set for the directiontdvel are reached, regardless of the order in which
they were registered. If only hall calls set for tipposite direction of travel of the elevator exist
ahead of the car, the car shall proceed to the nstsindihall call, reverse direction, and start
collecting the calls.

2.7 Simplex Home Landing Operation

OPTIONAL - If no calls are registered, and aftereddireprogrammable delay expires, this
operation shall cause the car to travel to a predaetedrhome landing floor and stop without door
operation. The home landing function shall ceasaimtist upon the appearance of a normal call.

2.8 Duplex Operation
The Smart Duplex system is described in detail in Se@tion

2.9 Group Operation
The G900 Group System is described in detail in Section 7.

Part #ECSPEC rev 02_28_07 Section 2 — General Specifications for All Control Products 11
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2.10 Number of Stops
All controllersshall be capable of serving up to 64 landings.

2.11 Leveling
The car shall be equipped with two-way leveling to autaraby bring the car level at any
landing, within the required range of leveling accuracyhany load up to full load.

2.12 Landing Systems
Landing System options are described in detail in Settion

2.13 Uncancelled Call Bypass

A timer shall be provided to limit the amount of timeaa is held at a floor due to a defective hall
call or car call, including stuck pushbuttons. Call demarahather floor shall cause the car, after
a predetermined time, to ignore the defective call antdregnto provide service in the building.

2.14 Anti-Nuisance (Photo-Eye)
The controller computer shall cancel all remainingaadis, if an adjustable number of car calls
are answered without the computer detecting a photo eye input

2.15 Optional Peripherals
OPTIONAL - As an integral part of the controller, tegpability shall be provided to attach on site
or remote computer peripherals, yielding additional adjastrar diagnostic capabilities.

2.16 Optional Features

OPTIONAL — Optional features including Ez-LINK serial communication,

Interact™ central monitoring, Limit Switches, Motors and Machinasad Weighing,
and Security are available. Brief descriptions follokull descriptions can be found in
the sections indicated.

2.161  Ez-LINK™ Serial Communication

OPTIONAL - Elevator Controls Ez-LINK Serial Commuat@n provides an alternative to
traditional discrete wiring for signal fixtures, elimbmg the time, labor and material to run
dedicated wires for each signal. Serial Communicatimws multiple signals to share the same
wiring. Ez-LINK options are available for Hall Statgy Car Operating Panels and Cartop signals.
The Ez-LINK Serial Communication system is descrilmedatail in Section 10.

2.162 Interact™ Central Monitoring

OPTIONAL - Interact™, our answer to central and remote elevator monitoprayides instant
insight for elevator system performance. Many conveneagy to use functions have been
combined into a single software product. This command antiat system for elevators is both
interactive and intuitive, satisfying the needs of dseansers.

Part #ECSPEC rev 02_28_07 Section 2 — General Specifications for All Control Products 12
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For comprehensive monitoring solutions that include ¢tegaescalators and moving walkways
of diverse age and brariLEVATOR CONTROLS provides universal monitoring solutions partnering
with IDS Lift-Net. Monitoring options are describeddatail in Section 14.

2.163  Security

OPTIONAL - EC Basic Security prevents unauthorized imtliais from entering car calls and
allows only authorized individuals to access restricteorfl. Basic Interact Security with Display
enhances EC Basic Security by providing the ability to artior deactivate access restrictions
from a machine room Display or remote system monitoriisg/By running Intera&t Monitoring
software. Options include interfacing to various type€afd Reader Systems, Floor Key
Lockout operation, and Anti-Terrorism Control. Seguoiptions are described in detail in Section
15.

2.164 Limit Switches
OPTIONAL — Limit Switch options are described in detaiSection 12.

2.165  Motors & Machines

OPTIONAL — Elevator Controls provides motors and machinegded specifically for elevator
duty applications. Controller/motor packages provide onesc@g¢ring convenience and the
assurance that all components will work well togetiMotor and Machine options are described
in detail in Section 8.

2.166  Load Weighing
OPTIONAL — Load Weighing options are described in detailaotion 13.

Part #ECSPEC rev 02_28_07 Section 2 — General Specifications for All Control Products 13
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Section3  MODEL V900 AC EQUIPMENT SPECIFICATIONS

Overview Model V900 AC Traction / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of riediability.

Our innovative, simplified system design makes poweeftthhology easy to use. Controllers are
designed to make installation and adjustment simple aaidIstforward. All required diagnostics
are provided onboard.

Key printed circuit boards are standardized acrossrtie ¢product line. Platform and form
factor design standards enable us to provide “plug & plagipatibility between even the newest
boards and older equipment, eliminating board and softveasion issues.

Unique to the industry, this interoperability offers truekiveerd compatibility for enhanced
maintainability, reduced spares burden, and extended tinstdescence.

Elevator Controls Model V900 microcomputer based AC Controllerutilizes state-of-the-art,
large-scale integrated circuits and a high performanodutar circuit board design to optimize
reliability while simplifying installation and maintenance.

Control boards are equipped with plainly labeled LEDadathirs that display elevator status and
mode of operation for all computer inputs and outputs (IA@dicators are provided for call
registration, car position, direction, etc. Additgdly, a liquid crystal display (LCD) shows
supplemental information in “plain English” format.

A simple to use, powerful diagnostic function islbunto the Computer Microprocessor module
including the ability to program elevator “personality” paeders onsite via thefeld-
Friendly ™” LCD display.

Drive options include:

» Closed Loop Flux Vectaviodel V900 Type VF-CL

* Closed Loop Vector + Position Velocity Feedback (P¥plionModel V900
Type VF-CL PVF

* Open Loop VectoModel V900 Type VF

The Open Loop Vector control is suitable for loweresjse up to 150 FPM, where speed
regulation accuracy ranging from 2% to 6% is acceptabite Closed Loop Vector option is
recommended for applications requiring precise speed regulztter than 1% and all
applications with contract speed over 150 FPM.

Part #£ECSPEC rev 02_28 07 Section 3 — Model V900 AC Traction Control 14
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Position Velocity FeedbackPVF), our dual-feedback system option, is available fosebloop
control applications where the most demanding ride qu&dyirements must be satisfieBVF
is recommended for elevators of all speeds, especialiehgpeed geared and gearless
applications. It is also recommended for buildings withitiple floor heights where contract
speed cannot be achieved in a single floor run.

3.0 General Specifications Model V900 AC Traction

The basic simplex elevator control system shall epesed of a computer microprocessor, an
I/O structure and a relay interface, in addition to agrosupply, control transformer, contactor,
and AC motor drive.

In duplex systems, the printed circuit board arrangesteait be similarly arrangefdr both cars,
which shall communicate and share dispatching functidliwing “Smart Duplex'™” software.
The Smart Duplex system is described in detail in Se@tion

An optional output connector for interface to a standarduRfvideo monitor shall provide
remote communication and enable elevator system penfiaemaports to be printed.

For group operation, the optiof@P00 Group Systemis available to dispatch up to 16 cars
serving as many as 64 landings.

3.0.1 Fire Service

The fireman service operation and normal operating feasir@llbe incorporated in accordance
with the American National Standard Safety Code (ANSI.1) and applicable state and local
codes.

3.0.2 Selective Door Timing

Adjustable timing parameters shall be provided to control doetl e for passenger transfer.
Independently adjustable, field reprogrammable standard anddsior times shall be set without
requiring a system shutdown. A minimum of four differdabr standing open times shall be
provided. A car call time value shall predominate when ardgr call is canceled. A hall call time
value shall predominate whenever a hall call is canceled.

An independently adjustable parameter shall also be patideontrol door reversal time.
Activation of the photo eye input shall optionally cagkert door timing to be used. An
adjustable parameter shall be provided to control door dwedlduring up peak operation, which
shall be defined independent of any other door timing.

3.0.3 Door Operation

Door protection timers shall be provided for both the openidgclosing directions, which will
protect the door motor and will help prevent the car frottirgestuck at a landing. The door open
protection timer shall cease attempting to open the dtarapredetermined time in the event
that the doors are prevented from reaching the open positidhe event that the door closing
attempt fails to make up the door locks after a predeteahtime, the door close protection timer
shall reopen the doors for a short time.

Part #ECSPEC rev 02_28 07 Section 3 — Model V900 AC Traction Control 15
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3.0.4 Nudging Operation

OPTIONAL - If doors are held open beyond a predeterminadseadjle time, a buzzer shall sound
and doors shall begin closing with reduced torque. Activatiadghe photo eye input shall be
ignored during nudging operation. Activation of the saégtge input shall optionally enable door
reopening during nudging operation.

3.0.5 Safety Relays

All safety relays shall be DC voltage activated in otdamprove low voltage relay latching.
The car shall be prevented from being allowed to run orab@@ the event of a single relay
failure, short circuit or ground fault. Any relay witbntact(s) used in critical operating circuits
shall be of FGR force guided contact type if contactfsphese relays are used for monitoring
purposes. FGR relays shall be designed such that magitmrntact(s) are prevented from
changing state if contact(s) used in critical operatinguis fail to open as intended.
Conventional relays shall not be accepted for usetinalroperating or monitoring circuits.

3.0.6 Independent Service

Independent service operation shall be provided such thadtam of a key switch in the car
operating panel (COP) cancels all existing car calls alu$ e doors open at the landing. When
the key switch is activated, the car shall only resgorzhr calls disregarding all hall calls.
Constant pressure on a car call button or a door clasenbshall be required, until the car starts to
move, in order to close hoistway and car doors. Alldrad jamb mounted lanterns shall be
inactive when independent operation is activated.

3.0.7 Test Switch

A test switch shall be provided, in the controller, talda operation for adjustment of the elevator.
While in test mode, the elevator shall operate asdapendent service without the door open
function. When the test switch is activated the atlewvshall be removed from any duplex or
group, operating independently

3.0.8 Inspection Switch

An inspection switch and an up/down switch shall be provichetthe controller, to allow the
elevator car to be controlled manually in inspecti@mdenof operation. Inspection operation shall
only be enabled when the top of car and in-car inspestuitches are non-active, and all safeties
and door protection circuits are on normal operation.

3.0.9 Built-in Diagnostics

A simple to use, powerful diagnostic station shealblilt into the computer microprocessor board.
Capabilities shall include onsite reprogramming of elevaiersonality” parameters via the LCD
display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of
displaying elevator current error/fault status as diagnbgete computer logic. In addition to
information pertaining to data corresponding to computer mgmeprogrammable parameters,
input/output status, fault retrieval, security code pararsetar and hall call registered, control
program "flags", etc, as commanded by diagnostic swsiétfings made by a serviceman.

Part #ECSPEC rev 02_28 07 Section 3 — Model V900 AC Traction Control 16



Specifications for Microprocessor Elevator Controls Elevator Controls Corporation

In addition to allowing a serviceman to enter callg,diagnostics logic shall permit, without
requiring system shut down, the reprogramming of paramietgsling, but not limited to, car
stopping table, control timers (such as door timers, M dbwn times, maximum ETA), special
functions (such as fire/parking floors, gong dinging aangroup supervisory call assignment,
automatic program selection parameters), and speciahapfeatures (such as building security
access codes).

The controller shall also be equipped with a comprehemsiwder of indicators for displaying car
position, direction, car/hall calls, relay indicatogtc. to facilitate elevator monitoring and
troubleshooting at a glance.

Video display, remote communications via modem, and hasdetevator performance printing
shall be available by means of the provided output porttajed driving PC computers including
laptops and handhelds.

3.0.10 Field Reprogrammable Parameters

The elevator controller shall include provisions fordiegprogrammability including, but not
limited to, the following parameters which shall be adbEwithout requiring a system
shutdown:

Group Controller

Number of cars required at the lobby.

Parking floor(s) assignments.

Up and down peak detection parameters.

Up and down peak minimum duration.

Call assignment parameters for parking cars.

Hall call waiting time.

Priority floors and corresponding waiting.

Stopping table for all cars including front/rear openingbdirection of stop.
Timers: Parking, Hospital Emergency, etc.

Special features, including alternate call schemepstg table, floor access
codes for security operation, etc.

T S@meooTw

Car Controller

Door Timers: Car, Hall, Short, Lobby, etc.

MG shut down timers and stall protection timers.

Parking floors for simplex/duplex cars.

Stopping table including direction of stop and front/ogeenings.

Backup dispatching car stopping table.

Security operation floor-access codes.

Normal and alternate fire return floors.

Special features including alternate call scheme stgpabie, nudging, etc.

S@~oo0oTp

Field Reprogrammable System Timers
Onboard system timer parameters shall be reprogrammadlavailable for a minimum of
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the following functions:
Door protection timer
Short door timer

Car door timer

Hall door timer

Time out of service timer
Lobby door timer
Gong timer

Gong hold timer
Door hold timer
Motor limit timer

xXT T T oo

Reprogramming of parameters shall be accomplished by eitio means. An analyzer unit
built into the controller shall allow interactiontiwithe computer memory and system input/output
directly. An optional CRT/keyboard package shall provideseby means of keyboard entry.

3.0.11 Loaded Car Operation

OPTIONAL - Should any car become loaded to a user presedtable load level, all door dwell
timers shall be advanced to zero and car doors shallwidssut delay. Additionally, the car
shall be automatically removed from group operation timtilcar load drops below the preset
threshold.

3.0.12 Light Load Anti-Nuisance Operation

OPTIONAL - All registered car calls shall be cancellea user preset adjustable number of
entered car calls is exceeded, and the load in theasardt caused the light load switch to open.
If a user preset adjustable number of car calls areershvwithout activation of the photo eye
input, all registered car calls shall be canceled.
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Model V900 Type VF-CL

Overview Model V900 Type VF-CL / Recommended Use
TheV900 VF-CL car controller is an excellent choice to control mGtors for most geared and
gearless elevators in modernization and new constryat@ects.

TheV900 VF-CL provides solid state power control in a closed-loopesystPrecise speed
regulation -better than +/- 1%- is provided using quadrature encoder feedback and a closed loop
drive design. Units are equipped with AC overloads and aleapplicable safety requirements.

TheV900 VF-CL controller is recommended for all variable voltageatale frequency AC
(VVVE-AC) applications that require precise closed-loppes] regulation with 100% torque
provided to zero speed. For optimum ride qualityMuivF-AC at any speed, and for all cars over
250 FPM, optional Position Velocity Feedback (PVFesommended. The PVF option is also
recommended for buildings with significant variancelaof heights.

3.1.0 Specifications Model V900 Type VF-CL
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and optional position velo@gdback functions.

Universal PC boards shall be common and interchangealedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calsinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

3.1.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decrement position infoienatorresponding to the actual location of
the car within the hoistway.

The elevator control system shall beaaflosed loop, variable voltage variable frequency type,

equipped with automatic two-way leveling. The controleysshall incorporate an input/output
control scheme which shall buffer the 120 VAC input \ggtalown to computer voltages.
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The controller shall provide required electrical operatibthe elevator control system, including
the automatic application of the brake, which shatidpthe car to rest in the event of power
failure. When a car arrives at a floor and stops, leattls of the brake coil shall be disconnected
from the source of power, in accordance with applicabties. The brake shall be applied
whenever the car is stopped at a floor and the doorantedircuit is opened.

3.1.2 Motor Drive

The motor drive shall be of a solid state, flux vectariable voltage variable frequency, three
phase AC type, mounted in each individual controller esaca The drive shall be a compact,
self-contained unit, providing stepless acceleration, dest@n and regulation down to zero hertz.
A digital encoder shall provide speed feedback.

The motordrive shall be capable of controlling an AC induction mopositive or negativep the
degree requiredo maintain regulation under varying loads. The drjatesm shall control output
power for the AC hoist motor which shall control tipeed of the elevator

The solid state motor drive regulation system shall pa@te a microprocessor-based servo-
controller with speed feedback provided by an optical engaderequired). Regulation shall be
accomplished by means of electronic comparison of tlkeeeete signal to feedback signal
currents. When any difference is present, contréhswé shall respond accordingly to reduce the
difference. Regulation shall be modified, employing lmeaceleration and deceleration, to
provide smooth and comfortable speed changes.

A means shall be provided for removing regenerated powertfrerdrive system DC power
supply. This power shall be dissipated in resistors oetuened to the three phase AC power line.
Failure of the system to remove the regenerated pdwdrcaiuse the drive output to be removed
from the hoist motor.

An AC rated contact shall be used to disconnect the tmmigtr from the output of the drive unit
each time the elevator stops.

3.1.3 Leveling

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zoneshall extend not more than 3" above or below theit@ndThe car shall not move
when stoppedutside the inner leveling zone unless the doors are foled.

3.1.4 Overspeed Protection

A speed sensing means, independent from speed regulatiimadkesncoder, shall be provided
and continuously compared to preset values for overspesthdek loss, leveling/inspection
speed safety, and slowdown speed monitoring. The speedgemsans shall be capable of
causing electric power to be removed from the motor askelin order to prevent unsafe
operation. Additionally, the motor drive system shadinitor the encoder feedback signal and
cause power to be removed from the motor and brake ibée&ds lost, or if a deviation in excess
of a preset value is detected.
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3.1.5 Interfacing Pilot Electromechanical Devices

Each individual car controller shall be equipped withriiaigng pilot electromechanical devices as
required for accepting necessary signals from elevatistway and operating switches. These
shall include, as a minimum, terminal slowdown operation pustitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switch. A single
ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake tvaexar stops at a landing shall not be
accepted.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.
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OPTIONAL PVF POSITION VELOCITY FEEDBACK SPECIFICATIONS
For use with car controller Model V900 Types VF, SCR and EDGE

Overview Model PVF Position Velocity Feedback / Recommerd Use
Elevator Controls has engineered a smart digital interface to provideotamputer-based
position and velocity feedback for both gearless and gegueldations.

ThePosition Velocity Feedback PVF) dual-feedback system option is available for closeg lo
control applications where the most demanding ride quadyirements must be satisfied. The
PVF option provides position and velocity feedback for ultengde comfort and control of
elevator motion. Th&900 VF-CL equipped witlPVF provides precise speed regulation better
than +/- 1% using encoder feedback in combination witlvsedl loop drive design.

PVF utilizes state-of-the-art, large-scale integratecudis and a high performance, modular
circuit board design. This both optimizes reliabifityd simplifies installation and maintenance.
The PVF can be used to control AC or DC motors in modernizadiah new construction
applications.

PVF is recommended for elevators of all speeds, espgtiglher speed geared and gearless
applications. It is also recommended for buildings wwithitiple floor heights where contract
speed cannot be achieve in a single floor run.

3.2.0 Specifications Model PVF Position Velocity Feedback
A position feedback system shall be provided which is caplglentinuously adjusting the
mathematically computed optimal speed output as a funatidistance from the target floor.

The control system shall produce an optimized velgaityile utilizing a dual-loop feedback
system based on car position and speed. Systems tleahigespeed profile as a time-based
function during deceleration, rather than a positiondb&section, shall not be accepted.

During deceleration the system shall function in sualagto provide accurate positioning of the
elevator through final leveling without passenger discomfegardless of car load or direction of
travel.

3.2.1 Position and Velocity Feedback

The control system shall be provided together with seéwaat continuously evaluates
mathematical equations in order to create an idealgggdnum velocity profile for car travel from
any floor to any other floor. This system shall providar@oth and stepless elevator ride. All
system motion parameters (including jerk, acceleratiepeleration rates, etc.) shall be field
programmable, within parametric limitations for systemaiyics, and shall be stored in
nonvolatile memory. Adjustment of these parametieadl 8ot require the connection of any
external device. Built-in programming and diagnostias wser-friendly, “plain English” display
shall be provided.
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3.2.2 Motor Drive

A solid-state motor drive in each individual controllbak provide power for an AC or DC hoist
motor. It shall be a compact, self-contained unit pinavides stepless acceleration and
deceleration regulation utilizing speed feedback from aotaeker or digital encoder. Motor drive
variables shall be digitally programmable without thechtor any external device, or knowledge
of any special programming language.

A velocity feedback device shall provide continuous compared actual car speed with the
idealized velocity profile in order to provide accuratatool of acceleration and deceleration
through final leveling without passenger discomfort, regasibf car load or direction of travel.

3.2.3 Position Feedback

A position feedback system shall establish incremeataposition within the elevator hoistway.
Digital feedback of car position shall be provided using quadggiulses generated as the elevator
travels the entire length of the hoistway.

This system shall enable the elevator car to be posdiavith accuracy of within 3/16 inch, or
better. Leveling sensors shall provide car leveling acgwé&: inch.

Compensation shall be provided for overtravel, undertravebpe stretch such that the car is
brought level to the landing sill.

An electronic safety shall continuously monitor the syaged signal from the velocity transducer
and compare it with the intended speed signal to vprdper and safe elevator operation.

3.24 Field Reprogrammable Parameters

Variables shall be field programmable without the needifigrexternal device, or knowledge of
any special programming language. Programmable parametédriadoadie, but not be limited to,
the following:

Contract speed
Number of floors
Initial jerk
Roll over jerk
Deceleration jerk
Pattern delay
Acceleration
Deceleration
Leveling distance
Leveling speed
Releveling speed
Inspection speed
. Tach polarity
Tach gain
Tach zero

O3 TARTTIQ@ 000
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3.2.5 Hoistway

The system shall be capable of automatically “learning”gbsition of each floor and all terminal
slowdowns using a procedure that simply requires running thinedength of the hoistway. As
part of this procedure, the correct speed at each slowsbathbe automatically recorded in non-
volatile memory.

3.2.6 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the Position Velocity computer
microprocessor board. Capabilities shall include omsjpeogramming of elevator “personality”
parameters via the LCD display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of,
but not limited to displaying elevator current error/fatditss as diagnosed by the computer logic.
In addition to information pertaining to data correspondingeprogrammable parameters,
input/output status, speed tracking performance, fault lageval, trip sequence log and fault
sequence playback, hoistway floor position and slowdawttises position data, terminal landing
velocity data, and terminal speed safety clamps, etcoramanded by diagnostic settings made
by a serviceman without requiring connection of externdstoonthe use of a PC to accomplish
the functions of the built-in diagnostics requirensent
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Model V900 Type VF-OL

Overview Model V900 Type VF-OL / Recommended Use

The Open Loop Vector control is suitable for lowerespapplicationsip to 150 FPM providing
speed regulation accuracy ranging from 2% to 6%. Opencloafool is not recommended for
either higher speed or higher profile projects where gpeespeed regulation must be guaranteed
down to 0 FPM. The Position Velocity FeedbaekF) option is not applicable to open loop
vector control.

TheV900 Type VF-OL provides solid state power control in an open-loop sys&peed
regulation is provided using sensorless vector drive conttblmotor slip compensation and
speed estimating logic. Units are equipped with AC ovddg@nd meet all applicable safety
requirements.

3.3.0 Specifications Model V900 Type VF-OL
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and position velocity feeddacictions.

Universal PC boards shall be common and interchangeahltedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

3.3.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decrement position infoienatorresponding to the actual location of
the car within the hoistway.

The elevator control system shall be of an open loajghbla voltage variable frequency type,
equipped with automatic two-way leveling. The controlesysshall incorporate an input/output
control scheme which shall buffer the 120 VAC input \ggtalown to computer voltages.

The controller shall provide required electrical operatibthe elevator control system including
the automatic application of the brake, which shatidpthe car to rest in the event of power
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failure. When a car arrives at a floor and stops, leattls of the brake coil shall be disconnected
from the source of power in accordance with applicattkes. The brake shall be applied
whenever the car is stopped at a floor and the doorantedircuit is opened.

3.3.2 Motor Drive

The motor drive shall be of a solid statariable voltage variable frequency, three phase AC type,
mounted in each individual controller enclosure. Theedshall be a compact, self-contained unit
providing stepless acceleration and deceleration dowavédihg speed. Zero speed logic may use
DC-current injection from leveling speed down to zero spead¢omplish final stop and
application of the machine brake.

The motor drive shall be capable of controlling an AQuiction motor to maintain 2 to 6% speed
regulation under varying loads. The drive system shall cbotrtput power to the AC hoist motor
which will control the speed of the elevator.

A means shall be provided for removing regenerated powertfrerdrive system DC power
supply. This power shall be dissipated in resistors oetuened to the three phase AC power line.
Failure of the system to remove the regenerated pdwdrcaiuse the drive output to be removed
from the hoist motor.

An AC rated contact shall be used to disconnect the tmmigir from the output of the drive unit
each time the elevator stops.

3.3.3 Leveling

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zones shall extend not more than 3" above lomhe landing. The car shall not move
when stopped outside the inner leveling zone unless the dedtdig closed.

3.34 Overspeed Protection

A speed sensing means shall be provided and continuously neanitoshut down the car if either
leveling or inspection speed exceeds 150 FPM. The speed semsing sihall be capable of
causing electric power to be removed from the motor askkelto prevent unsafe operation.

3.3.5 Interfacing Pilot Electromechanical Devices

Each individual car controller shall be equipped withriiaigng pilot electromechanical devices as
required for accepting necessary signals from elevatistway and operating switches. These
shall include, as a minimum, terminal slowdown operation pustitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switchA single

ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake tvaexar stops at a landing shall not be
accepted.
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The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.
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Model V900 Types 1SAC, 2SAC

Overview Model V900 Types 1SAC, 2SAC / Recommended Use

The V900 One and Two Speed AC controls (LSAC and 2SAC) casdokto control AC motors
for most geared elevators traveling at up to 150 fpm in mdgion projects that do not require
accurate floor leveling.

Control type 1SAC or 2SAC, for single or two speed ACargtcan be equipped witlsfmooth
Move™" variable voltage power drive to efficiently repladesolete resistance speed rate

controls, enhancing dependability and simplifying installatiod maintenance.

3.4.0 Specifications Model V900 Types 1SAC, 2SAC
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and position velocity feeddacictions.

Universal PC boards shall be common and interchangealedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

3.4.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decremented position infaomaorresponding to the actual location
of the car within the hoistway.

The elevator controls system shall be of a full \gdteacross the line starting type, optionally
provided with a variable voltage Smooth M&¥alrive, equipped with automatic two-way
leveling. The control system shall incorporate an inpipiat control scheme which shall buffer
the 120 VAC input voltage down to computer voltages.

The controller shall provide the required electrical of@maof the elevator control system,
including the automatic application of the brake, whicHldinang the car to rest in the event of
power failure. When a car arrives at a floor and stbpth leads of the brake coil shall be
disconnected from the source of power, in accordandeapplicable codes. The brake shall be

Part #ECSPEC rev 02_28_07 Section 3 — Model V900 AC Equipment Specifications 28



Specifications for Microprocessor Elevator Controls Elevator Controls Corporation

applied whenever the car is stopped at a floor and theidierlock is opened.

3.4.2 Motor Drive

The motor drive shall be of either a full voltageass the line starter or an optional solid state
variable voltage, three phase AC motor drive typmgoth Move™), mounted in each individual
controller enclosure. The drive shall be a compattcontained unit providing acceleration
control for one or two speed AC motors, and decelerabatrol from high to low speed transition
for two speed AC motors.

The motor starter shall enable the three phase A@oiveo speed AC motor to return regenerated
power to the three phase AC power line.

An AC rated contact shall be used to disconnect the tmmigir from the output of the drive unit
each time the elevator stops.

3.4.3 Leveling

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zones shall extend not more than 3" above lomhe landing. The car shall not move
when stopped outside the inner leveling zone unless the dedtdig closed.

3.4.4 Overspeed Protection

For 1/2SAC control systems for cars with contract dgaeer 150 FPM, a speed sensing means
shall be provided. This system shall be continuously madt{aand shall shut down the car if
either leveling or inspection speed exceeds 150 FPM. Thd spading means shall be capable
of causing electric power to be removed from the motdrbaake to prevent unsafe operation.

3.4.5 Interfacing Pilot Electromechanical Devices

Each individual car controller shall be equipped withriiaigng pilot electromechanical devices as
required for accepting necessary signals from elevatistway and operating switches. These
shall include, as a minimum, terminal slowdown operation pusiitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switch. A single
ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake thvaexar stops at a landing shall not be
accepted.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate
interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.
For Options: See System Options Section 9.
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Section 4 MODEL V900 DC EQUIPMENT SPECIFICATIONS

Overview Model V900 DC Traction /Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of rfadiability.

Our innovative, simplified system design makes poweeftthhology easy to use. Controllers are
designed to make installation and adjustment simple aaidIstforward. All required diagnostics
are provided onboard.

Key printed circuit boards are standardized acrossrtie g@roduct line. Platform and form factor
design standards enable us to provide “plug & play” compayiltétween even the newest boards
and older equipment, eliminating board and software veisgues.

Unique to the industry, this interoperability offers truekiveerd compatibility for enhanced
maintainability, reduced spares burden, and extended tinstdescence.

Elevator Controls Model V900 microcomputer based DC Controllerutilizes state-of-the-art,
large-scale integrated circuits and a high performanodutar circuit board design to optimize
reliability while simplifying installation and maintenance.

Control boards are equipped with plainly labeled LEDadathirs that display elevator status and
mode of operation for all computer inputs and outputs (IA@dicators are provided for call
registration, car position, direction, etc. Additgdly, a liquid crystal display (LCD) shows
supplemental information in “plain English” format.

A simple to use, powerful diagnostic function islbunto the Computer Microprocessor module
including the ability to program elevator “personality” paeders onsite via thefeld-
Friendly ™” LCD display.

Drive options include:

* Closed Loop with Digital DC-SCR drivéodel V900 Type SCR

* Closed Loop + Position Velocity Feedback (PVF) optwailable for Closed Loop
applications with DC-SCR drivedodel V900 Type SCR-PVF

* Closed Loop VV-DC MG with Elevator Controls’ Electrio Drive for Geared and
Gearless Elevators employing motor-generatoridetsel V900 Type EDGE

* Closed Loop + Position Velocity Feedback (PVF) optwailable for Closed Loop
applications with VV-DC motor-generator sélsdel V900 Type EDGE-PVF

* Open Loop VV-DC MG with Elevator Controls’ Electroniciize for Geared Elevators
employing motor-generator sékodel VOO0 Type GMB
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Model V900 Type SCR-PVFis suitable for most modernization projects where egdDC motors
will be reused and new installations utilizing DC motorsgeared or gearless elevators to 1800
FPM.

For cars with contract speed below 250 FPM Mioelel V900 Type SCRis an economical
alternative when ride quality requirements are less ddimg and position velocity feedback is not
required.

For projects requiring the retention or new installabdémotor-generator set¥lodel V900 Type
EDGE-PVF is recommendedModel V900 Type EDGEis recommended for contract speed below
250 FPM when ride quality requirements are less demandhogcontroller changeover with
contract speed below 250 FPM and motor-generatorMetiel V900 Type GMB the most
economical alternative when open loop controls ace@eable.

Position Velocity FeedbackPVF), our dual-feedback system option, is available fosebloop
control applications where the most demanding ride qu&dyirements must be satisfieBVF
is recommended for elevators of all speeds, especialiehgpeed geared and gearless
applications. It is also recommended for buildings withitiple floor heights where contract
speed cannot be achieve in a single floor run.

4.0 General Specifications Model V900 DC Traction

The basic simplex elevator control system shall epesed of a computer microprocessor, an
I/O structure and a relay interface, in addition to agrosupply, control transformer,
starter/contactor, and motor drive.

In duplex systems, the printed circuit board arrangesteait be similarly arranged for both cars,
which shall communicate and share dispatching functidliwing “Smart Duplex'™” software.
The Smart Duplex system is described in detail in Se@tion

An optional output connector for interface to a standarduRfvideo monitor shall provide
remote communication and enable elevator system penfizemaports to be printed.

For group operation, the optiof@P00 Group Systemis available to dispatch up to 16 cars
serving as many as 64 landings.

4.0.1 Fire Service

The fireman service operation and normal operating feasir@llbe incorporated in accordance
with the American National Standard Safety Code (ANSI.1) and applicable state and local
codes.

4.0.2 Selective Door Timing

Adjustable timing parameters shall be provided to control doetl e for passenger transfer.
Independently adjustable, field reprogrammable standard anddgior times shall be set without
requiring a system shutdown. A minimum of four differdabr standing open times shall be
provided. A car call time value shall predominate when ardgr call is canceled. A hall call time
value shall predominate whenever a hall call is canceled.
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An independently adjustable parameter shall also be patideontrol door reversal time.
Activation of the photo eye input shall optionally cagkert door timing to be used. An
adjustable parameter shall be provided to control door dwedlduring up peak operation, which
shall be defined independent of any other door timing.

4.0.3 Door Operation

Door protection timers shall be provided for both the openidgclosing directions, which will
protect the door motor and will help prevent the car frottirgestuck at a landing. The door open
protection timer shall cease attempting to open the dtarapredetermined time in the event
that the doors are prevented from reaching the open positidhe event that the door closing
attempt fails to make up the door locks after a predeteahtime, the door close protection timer
shall reopen the doors for a short time.

4.0.4 Nudging Operation

OPTIONAL - If doors are held open beyond a predetermined adjustableaimezzer shall sound
and doors shall begin closing with reduced torque. Activatiadghe photo eye input shall be
ignored during nudging operation. Activation of the saégtge input shall optionally enable door
reopening during nudging operation.

4.0.5 Safety Relays

All safety relays shall be DC voltage activated in otdamprove low voltage relay latching.
The car shall be prevented from being allowed to run orab@@ the event of a single relay
failure, short circuit or ground fault. Any relay witbntact(s) used in critical operating circuits
shall be of FGR force guided contact type if contactfsphese relays are used for monitoring
purposes. FGR relays shall be designed such that magitmontact(s) are prevented from
changing state if contact(s) used in critical operatinguis fail to open as intended.
Conventional relays shall not be accepted for usetinadroperating or monitoring circuits.

4.0.6 Independent Service

Independent service operation shall be provided such thadtam of a key switch in the car
operating panel (COP) cancels all existing car calls alu$ hbe doors open at the landing. When
the key switch is activated, the car shall only resgorchr calls disregarding all hall calls.
Constant pressure on a car call button or a door clasenbshall be required, until the car starts to
move, in order to close hoistway and car doors. Alldrad jamb mounted lanterns shall be
inactive when independent operation is activated.

4.0.7 Test Switch

A test switch shall be provided, in the controller, talda operation for adjustment of the elevator.
While in test mode, the elevator shall operate asdapendent service without the door open
function. When the test switch is activated the alewvshall be removed from any duplex or
group, operating independently

4.0.8 Inspection Switch

An inspection switch and an up/down switch shall be provichetthe controller, to allow the
elevator car to be controlled manually in inspecti@mdenof operation. Inspection operation shall
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only be enabled when the top of car and in-car inspestutches are non-active, and all safeties
and door protection circuits are on normal operation.

4.0.9 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the computer microprocessor board.
Capabilities shall include onsite reprogramming of elevaiersonality” parameters via the LCD
display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of
displaying elevator current error/fault status as diagnbgete computer logic. In addition to
information pertaining to data corresponding to computer mgmeprogrammable parameters,
input/output status, fault retrieval, security code paramsetar and hall call registered, control
program "flags", etc, as commanded by diagnostic swsiétfings made by a serviceman.

In addition to allowing a serviceman to enter callg,diagnostics logic shall permit, without
requiring system shut down, the reprogramming of paramietgsling, but not limited to, car
stopping table, control timers (such as door timers, M dbwn times, maximum ETA), special
functions (such as fire/parking floors, gong dinging amngroup supervisory call assignment,
automatic program selection parameters), and speciahapteatures (such as building security
access codes).

The controller shall also be equipped with a comprehemsiwder of indicators for displaying car
position, direction, car/hall calls, relay indicatogtc. to facilitate elevator monitoring and
troubleshooting at a glance.

Video display, remote communications via modem, and hasdetevator performance printing
shall be available by means of the provided output portéajed driving PC computers including
laptops and handhelds.

4.0.10 Field Reprogrammable Parameters

The elevator controller shall include provisions fordiegprogrammability including, but not
limited to, the following parameters which shall be adbEwithout requiring a system
shutdown:

Group Controller

Number of cars required at the lobby.

Parking floor(s) assignments.

Up and down peak detection parameters.

Up and down peak minimum duration.

Call assignment parameters for parking cars.

Hall call waiting time.

Priority floors and corresponding waiting.

Stopping table for all cars including front/rear openingbdirection of stop.
Timers: Parking, Hospital Emergency, etc.

Special features, including alternate call schemepstg table, floor access

o S@meooTw
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codes for security operation, etc.

Car Controller

Door Timers: Car, Hall, Short, Lobby, etc.

MG shut down timers and stall protection timers.

Parking floors for simplex/duplex cars.

Stopping table including direction of stop and front/ogeenings.

Backup dispatching car stopping table.

Security operation floor-access codes.

Normal and alternate fire return floors.

Special features including alternate call scheme stoppireg, taudging, etc.

Se@~oo0oTp

Field Programmable System Timers
Onboard system timer parameters shall be programmablecaanhilable for a minimum of

the following functions:

Gong hold timer
Door hold timer
Motor limit timer

a. Door protection timer

b.  Short door timer

d. Car door timer

e. Hall door timer

f. Time out of service timer
g. Lobby doortimer

h.  Gong timer

i.

J-

K.

Reprogramming of parameters shall be accomplished by eiktiheo means. An analyzer unit built
into the controller shall allow interaction withetikomputer memory and system input/output
directly. An optional CRT/keyboard package shall provideseby means of keyboard entry.

4.0.11 Loaded Car Operation

OPTIONAL - Should any car become loaded to a user presedtable load level, all door dwell
timers shall be advanced to zero and car doors shallwidseut delay. Additionally, the car shall
be automatically removed from group operation until drel@ad drops below the preset threshold.

4.0.12 Light Load Anti-Nuisance Operation

OPTIONAL - All registered car calls shall be cancellea user preset adjustable number of entered
car calls is exceeded, and the load in the car hasansed the light load switch to open. If a user
preset adjustable number of car calls are answered wlstivation of the photo eye input, all
registered car calls shall be canceled.
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Model V900 Type SCR

Overview Model V900 Type SCR / Recommended Use

The V900 SCRcar controller is an excellent choice to control DGtors for most geared elevators
in modernization and new construction projects. Fos wath speeds above 250 FPM or requiring
the most demanding ride qualitviodel V900 Type SCR-PVFis recommended.

The V900 SCR provides solid state power control in eedldsop system. Precise speed
regulation -better than +/- 1%- is provided using quadrature encoder (or tachometer fdgdbac
in combination with closed loop drive design. All unite aquipped with overloads and meet all
applicable safety requirements.

4.1.0 Specifications Model V900 Type SCR
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and optional position velo@gdback functions.

Universal PC boards shall be common and interchangealtedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

4.1.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decrement position infoienatorresponding to the actual location of
the car within the hoistway.

The elevator control system shall beaaflosed loop, DC-SCR type, equipped with automatic two-
way leveling. The control system shall incorporate gntitoutput control scheme which shall
buffer the 120 VAC input voltage down to computer voltages.

The controller shall provide required electrical operatbthe elevator control system, including
the automatic application of the brake, which shatidpthe car to rest in the event of power
failure. When a car arrives at a floor and stops, leattls of the brake coil shall be disconnected
from the source of power, in accordance with applicabties. The brake shall be applied
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whenever the car is stopped at a floor and the dooractedircuitis opened.

4.1.2 Motor Drive

The motor drive shall be of a solid state, closed lheged, full-wave regenerative DC-SCR
digital drive type, with outputs for the hoist motomature and hoist motor field mounted in each
individual controller enclosure. The drive shall be mpact, self-contained unit, providing
stepless acceleration, deceleration and regulation ttmwaero speed. A digital encoder or speed
tachometer shall provide the speed feedback signal.

The motordrive shall be capable of controlling a DC motor, pesibr negative, to the degree
required to maintain regulation under varying loads. The driwtesy shall control output power
for the DC hoist motor which shall control the speethefelevatar

The solid state motor drive regulation system shall jp@@te a microprocessor-based controller
with speed feedback provided by an optical encoder or spdsahtater (as required). Regulation
shall be accomplished by means of electronic compaoisthe reference signal to feedback
signal currents. When any difference is present, cbstftware shall respond accordingly to
reduce the difference. Regulation shall be modified l@ymy linear acceleration and
deceleration, to provide smooth and comfortable speedjeban

A means shall be provided for removing regenerated powertfrerdrive system. This power
shall be returned to the three phase AC power line.

Overload protection device shall be provided in the armatuaeitcand a DC contactor shall be
used disconnect power to the motor armature any timeathe&taps and brake is applied

4.1.3 Leveling System

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zoneshall extend not more than 3" above or below theit@ndThe car shall not move
when stoppedutside the inner leveling zone unless the doors are folhed.

4.1.4 Overspeed Protection

A means for sensing motor field current shall be providezhsure that regulation is maintained at
all times. Under conditions where direct currendvfio the shunt field of the motor is insufficient
to prevent an overspeed condition, electric power dlealemoved from the armature and brake.
In addition, the power control shall be arranged to toonihe voltage of the hoist motor that shall
be compared continuously to the predetermined pattern aneféihhence from the machine speed
feedback device.

The power control shall be arranged to continuously mothi®performance of the elevator such

that if the car speed exceeds 150 fpm during access, inspectleweling, the car shall shut down
immediately, requiring a serviceman to reset it.
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4.1.5 Interfacing Pilot Electromechanical Devices

Each individual car controller shall be equipped withriiaieng pilot electromechanical devices as
required for accepting necessary signals from elevatistway and operating switches. These
shall include, as a minimum, terminal slowdown operation pustitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switch. A single
ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake thvaexar stops at a landing shall not be
accepted.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.
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OPTIONAL PVF POSITION VELOCITY FEEDBACK SPECIFICATIONS
For use with car controller Model V900 Types VF, SCR and EDGE

Overview Model PVF Position Velocity Feedback / Recommerd Use
Elevator Controls has engineered a smart digital interface to provideotanputer-based
position and velocity feedback for both gearless and gegueldations.

ThePosition Velocity Feedback PVF) dual-feedback system option is available for closeg lo
control applications where the most demanding ride quadyirements must be satisfied. The
PVF option provides position and velocity feedback for ultengde comfort and control of
elevator motion. Th&¥900 SCRequipped witlPVF provides precise speed regulation better than
+/- 1% using encoder feedback in combination with a closeg drive design.

PVF utilizes state-of-the-art, large-scale integratecudis and a high performance, modular
circuit board design. This both optimizes reliabifityd simplifies installation and maintenance.
The PVF can be used to control AC or DC motors in modernizadiah new construction
applications.

PVF is recommended for elevators of all speeds, espgtiglher speed geared and gearless
applications. 1t is also recommended for buildings wwithitiple floor heights where contract
speed cannot be achieve in a single floor run.

4.2.0 Specifications Model PVF Position Velocity Feedback
A position feedback system shall be provided which is caplglentinuously adjusting the
mathematically computed optimal speed output as a funatidistance from the target floor.

The control system shall produce an optimized velgaityile utilizing a dual-loop feedback
system based on car position and speed. Systems tleahigespeed profile as a time-based
function during deceleration, rather than a positiondb&section, shall not be accepted.

During deceleration the system shall function in sualagto provide accurate positioning of the
elevator through final leveling without passenger discomfegardless of car load or direction of
travel.

4.2.1 Position and Velocity Feedback

The control system shall be provided together with seéwaat continuously evaluates
mathematical equations in order to create an idealgggdnum velocity profile for car travel from
any floor to any other floor. This system shall providar@oth and stepless elevator ride. All
system motion parameters (including jerk, acceleratiepeleration rates, etc.) shall be field
programmable, within parametric limitations for systemaiyics, and shall be stored in
nonvolatile memory. Adjustment of these parametieadl 8ot require the connection of any
external device. Built-in programming and diagnostias wser-friendly, “plain English” display
shall be provided.
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4.2.2 Motor Drive

A solid-state motor drive in each individual controllbak provide power for an AC or DC hoist
motor. It shall be a compact, self-contained unit pinavides stepless acceleration and
deceleration regulation utilizing speed feedback from aotaeker or digital encoder. Motor drive
variables shall be digitally programmable without thechtor any external device, or knowledge
of any special programming language.

A velocity feedback device shall provide continuous compared actual car speed with the
idealized velocity profile in order to provide accuratatool of acceleration and deceleration
through final leveling without passenger discomfort, regasibf car load or direction of travel.

4.2.3 Position Feedback

A position feedback system shall establish incremeataposition within the elevator hoistway.
Digital feedback of car position shall be provided using quadggiulses generated as the elevator
travels the entire length of the hoistway.

This system shall enable the elevator car to be posdiavith accuracy of within 3/16 inch, or
better. Leveling sensors shall provide car leveling acgwé&: inch.

Compensation shall be provided for overtravel, undertravebpe stretch such that the car is
brought level to the landing sill.

An electronic safety shall continuously monitor the syaged signal from the velocity transducer
and compare it with the intended speed signal to vprdper and safe elevator operation.

4.2.4 Field Reprogrammable Parameters

Variables shall be field programmable without the needifigrexternal device, or knowledge of
any special programming language. Programmable parametédriadoadie, but not be limited to,
the following:

Contract speed
Number of floors
Initial jerk
Roll over jerk
Deceleration jerk
Pattern delay
Acceleration
Deceleration
Leveling distance
Leveling speed
Releveling speed
Inspection speed
. Tach polarity
Tach gain
Tach zero

O3 T AT oD
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4.2.5 Hoistway

The system shall be capable of automatically “learning”gbsition of each floor and all terminal
slowdowns using a procedure that simply requires running thinedength of the hoistway. As
part of this procedure, the correct speed at each slowsbathbe automatically recorded in non-
volatile memory.

4.2.6 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the Position Velocity computer
microprocessor board. Capabilities shall include omsjpeogramming of elevator “personality”
parameters via the LCD display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of,
but not limited to displaying elevator current error/fatditss as diagnosed by the computer logic.
In addition to information pertaining to data correspondingeprogrammable parameters,
input/output status, speed tracking performance, fault lageval, trip sequence log and fault
sequence playback, hoistway floor position and slowdawttises position data, terminal landing
velocity data, and terminal speed safety clamps, etcoramanded by diagnostic settings made
by a serviceman without requiring connection of externdstoonthe use of a PC to accomplish
the functions of the built-in diagnostics requirensent
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Model V900 Type EDGE for Motor Generators

Overview Model V900 Type EDGE / Recommended Use

TheV900 EDGE car controller is an excellent choice to control BGtors for most geared and
gearless elevators in modernization and new constryst@ects requiring the use of VV-DC with
motor-generator sets. For cars with speeds above 250 FRuiring the most demanding ride
quality, modeNM900 Type EDGE-PVFis recommended.

TheV900 EDGE provides solid state power control in a closed-loopesystPrecise speed
regulation to +/- 1% is provided using tachometer feedbackmbination with closed loop drive
design. All units are equipped with overloads and meeipalicable safety requirements.

4.3.0 Specifications Model V900 Type EDGE
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and optional position velo@gdback functions.

Universal PC boards shall be common and interchangealtedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calsinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

4.3.1 Controller

Individual elevator controllers shall store floor seesoftware in random access memory. Said
software shall increment or decrement position infoienatorresponding to the actual location of
the car within the hoistway.

The elevator control system shall beaaflosed loop, variable voltage, DC motor generator type,
equipped with automatic two-way leveling. The controleysshall incorporate an input/output
control scheme which shall buffer the 120 VAC input \ggtalown to computer voltages.

The controller shall provide required electrical operatibthe elevator control system, including
the automatic application of the brake, which shatidpthe car to rest in the event of power
failure. When a car arrives at a floor and stops, leattls of the brake coil shall be disconnected
from the source of power, in accordance with applicabties. The brake shall be applied
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whenever the car is stopped at a floor and the dooractedircuit is opened.

4.3.2 Motor Drive

The motor drive shall be a solid state power contmlimted in each individual controller
enclosure. The solid state power control shall blesed-loop design and shall provide the power
output for the machine brake, hoist motor shunt fietd, generator shunt field. The drive shall be
a compact, self-contained unit, providing stepless a@telar deceleration and regulation down
to zero speed. A permanent magnet tachometer shalltebeidson each hoisting machine to
provide the speed signal to the power control.

The power control shall be capable of controlling thedge@erator field, positive or negative to
the degree required, to maintain regulation under varying loBls.generatasystem shall
control output power for the DC hoist motor which slealhtrol the speed of the elevator

The solid state motor drive regulation system shall jpma@te a controller with speed feedback
provided by a tachometer (as required). Regulation shaltd@emplished by means of electronic
comparison of the reference signal to feedback sgmaénts. When any difference is present, the
drive shall respond accordingly to reduce the differeriRegulation shall be modified, employing
linear acceleration and deceleration, to provide smoatttamfortable speed changes.

A means shall be provided for removing regenerated powertfrerdrive system. This power
shall be returned to the three phase AC power line.

A reverse phase device shall be provided and a thermal agtesit@ll be provided on each AC
input power line. When a car arrives at a floor and stogth leads of the brake coil shall be
disconnected from the source of power in accordanceapplicable codes. The brake shall be
applied any time the car is stopped at a floor and the dteytack is open.

4.3.3 Leveling System

The automatic leveling zone shall not extend more thamb@\e or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zoneshall extend not more than 3" above or below theit@ndThe car shall not move
when stoppedutside the inner leveling zone unless the doors are folhed.

4.3.4 Overspeed Protection

A motor field current sensing means shall be provided whiah ctuse electric power to be
removed from the armature and brake, unless the diraentdlowing in the shunt field of the
motor is sufficient to prevent overspeeding of the mdtoaddition, the power control shall be
arranged to monitor the voltage of the hoist motor, twligall be compared continuously to a
predetermined pattern and reference information from eehime tachometer.

The power control shall be arranged to continuously mothi® performance of the elevator such

that if the car speed exceeds 150 fpm during access, inspectleweling, the car shall shut down
immediately, requiring a serviceman to reset it.
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4.3.5 Interfacing Pilot Electromechanical Device

Each individual car controller shall be equipped witkrifatcing pilot electromechanical devices
as required for accepting necessary signals from elekatstway and operating switches. These
shall include, as a minimum, terminal slowdown operation pustitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switch. A single
ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake thvaexar stops at a landing shall not be
accepted.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.

Part #ECSPEC rev 02_28_07 Section 4 — Model V900 DC Equipment Specifications 43



Specifications for Microprocessor Elevator Controls Elevator Controls Corporation

OPTIONAL PVF POSITION VELOCITY FEEDBACK SPECIFICATIONS
For use with car controller Model V900 Types VF, SCR and EDGE

Overview Model PVF Position Velocity Feedback / Recommerd Use
Elevator Controls has engineered a smart digital interface to provideotanputer-based
position and velocity feedback for both gearless and gegueldations.

ThePosition Velocity Feedback PVF) dual-feedback system option is available for closeg lo
control applications where the most demanding ride quadyirements must be satisfied. The
PVF option provides position and velocity feedback for ultengde comfort and control of
elevator motion. Th&900 EDGE equipped witiPVF provides precise speed regulation better
than +/- 1% using encoder feedback in combination witlvsedl loop drive design.

PVF utilizes state-of-the-art, large-scale integratecudis and a high performance, modular
circuit board design. This both optimizes reliabifityd simplifies installation and maintenance.
The PVF can be used to control AC or DC motors in modernizadiah new construction
applications.

PVF is recommended for elevators of all speeds, espgtiglher speed geared and gearless
applications. It is also recommended for buildings wwithitiple floor heights where contract
speed cannot be achieve in a single floor run.

4.4.0 Specifications Model PVF Position Velocity Feedback
A position feedback system shall be provided which is caplglentinuously adjusting the
mathematically computed optimal speed output as a funatidistance from the target floor.

The control system shall produce an optimized velgaityile utilizing a dual-loop feedback
system based on car position and speed. Systems tleahigespeed profile as a time-based
function during deceleration, rather than a positiondb&section, shall not be accepted.

During deceleration the system shall function in sualagto provide accurate positioning of the
elevator through final leveling without passenger discomfegardless of car load or direction of
travel.

4.4.1 Position and Velocity Feedback

The control system shall be provided together with seéwaat continuously evaluates
mathematical equations in order to create an idealgggdnum velocity profile for car travel from
any floor to any other floor. This system shall providegr@oth and stepless elevator ride. All
system motion parameters (including jerk, acceleratiepeleration rates, etc.) shall be field
programmable, within parametric limitations for systemaiyics, and shall be stored in
nonvolatile memory. Adjustment of these parametieadl 8ot require the connection of any
external device. Built-in programming and diagnostias wser-friendly, “plain English” display
shall be provided.
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4.4.2 Motor Drive

A solid-state motor drive in each individual controllbak provide power for an AC or DC hoist
motor. It shall be a compact, self-contained unit pinavides stepless acceleration and
deceleration regulation utilizing speed feedback from aotaeker or digital encoder.

A velocity feedback device shall provide continuous comparedf actual car speed with the
idealized velocity profile in order to provide accuratatool of acceleration and deceleration
through final leveling without passenger discomfort, regasibf car load or direction of travel.

4.4.3 Position Feedback

A position feedback system shall establish incremeataposition within the elevator hoistway.
Digital feedback of car position shall be provided using quadggiulses generated as the elevator
travels the entire length of the hoistway.

This system shall enable the elevator car to be posdiavith accuracy of within 3/16 inch, or
better. Leveling sensors shall provide car leveling acgwé&: inch.

Compensation shall be provided for overtravel, undertravebpe stretch such that the car is
brought level to the landing sill.

An electronic safety shall continuously monitor the saged signal from the velocity transducer
and compare it with the intended speed signal to vprdper and safe elevator operation.

4.4.4 Field Reprogrammable Parameters

Variables shall be field programmable without the needifigrexternal device, or knowledge of
any special programming language. Programmable parametédriadoadie, but not be limited to,
the following:

Contract speed
Number of floors
Initial jerk
Roll over jerk
Deceleration jerk
Pattern delay
Acceleration
Deceleration
Leveling distance
Leveling speed
Releveling speed
Inspection speed
. Tach polarity
Tach gain
Tach zero
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4.4.5 Hoistway

The system shall be capable of automatically “learnihg’gosition of each floor and all terminal
slowdowns using a procedure that simply requires running th@edngth of the hoistway. As
part of this procedure, the correct speed at each slowdwmlirbe automatically recorded in non-
volatile memory.

4.4.6 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the Position Velocity computer
microprocessor board. Capabilities shall include omsjpeogramming of elevator “personality”
parameters via the LCD display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of,
but not limited to displaying elevator current error/fatditss as diagnosed by the computer logic.
In addition to information pertaining to data correspondingeprogrammable parameters,
input/output status, speed tracking performance, fault lageval, trip sequence log and fault
sequence playback, hoistway floor position and slowdawttises position data, terminal landing
velocity data, and terminal speed safety clamps, etcoramanded by diagnostic settings made
by a serviceman without requiring connection of externdstoonthe use of a PC to accomplish
the functions of the built-in diagnostics requirensent
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Model V900 Type GMB for Motor Generators

Overview Model V900 Type GMB / Recommended Use

TheV900 GMB car controller is an excellent choice to control BGtors for most geared elevators
in modernization projects requiring the use of variableagatDC with motor generator sets.

For cars with contract speed below 250 FPM Mioglel V900 Type GMB s an economical
alternative when ride quality requirements are less ddimg and position velocity feedback is not
required.

The V900 GMB provides solid state power control in an open-loopesygiroviding generator
series field speed regulation accuracy ranging from approeiyi2% to 5%. Open loop control is
not recommended for either higher speed or higher pijobke where precise speed regulation
must be guaranteatbwn to 0 FPM The Position Velocity FeedbadR\{F) option is not
applicable to Open Loop GMB control. Units are equippetl enverloads and meet all applicable
safety requirements.

4.5.0 Specifications Model V900 Type GMB
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer, input/output and optional position velo@gdback functions.

Universal PC boards shall be common and interchangeaitedieall hydraulic, AC traction and
DC traction controllers provided, which shall minimipase board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which shall
eliminate board and software version compatibility issuesenable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calsinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

4.4.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decrement position infoienatorresponding to the actual location of
the car within the hoistway.

The elevator control system shall beaofopen loop, variable voltage DC motor genergfoe,

equipped with automatic two-way leveling. The controlesysshall incorporate an input/output
control scheme, which shall buffer the 120 VAC input \ggtaown to computer voltages.
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The controller shall provide required electrical operatibthe elevator control system, including
the automatic application of the brake, which shatidpthe car to rest in the event of power
failure. When a car arrives at a floor and stops, leattls of the brake coil shall be disconnected
from the source of power, in accordance with applicabties. The brake shall be applied
whenever the car is stopped at a floor and the doorantedircuit is opened.

4.4.2 Motor Drive

The motor drive shall be a solid state power contmlimted in each individual controller
enclosure. The solid state power control shall ude'S® control output power for the machine
brake, hoist motor shunt field, and generator shunt fi€lte drive shall be a compact, self-
contained unit, providing stepless acceleration, dec&larahd generator series field regulation
down to zero speed with electronic soft-stop circuiti@in

The power control shall use the generator series fiettherly compounded and equipped with
adequate current shunt to maintain regulation under varyauat .o

A means shall be provided for removing regenerated powertfrerdrive system. This power
shall be returned to the three phase AC power line.

A reverse phase device shall be provided and a thermal agtestt@ll be provided on each AC
input power line. When a car arrives at a floor and stogth leads of the brake coil shall be
disconnected from the source of power in accordanceapplicable codes. The brake shall be
applied any time the car is stopped at a floor and the dteytack is open.

4.4.3 Leveling System

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zoneshall extend not more than 3" above or below theit@ndThe car shall not move
when stoppedutside the inner leveling zone unless the doors are foled.

4.4.4 Overspeed Protection

A motor field current sensing means shall be provided whiah ctuse electric power to be
removed from armature and brake, unless the direct cdloambg in the shunt field of the motor
is sufficient to prevent overspeeding of the motor.

The power control shall be arranged to continuously motii®performance of the elevator such

that if the car speed exceeds 150 fpm during access, inspectleweling, the car shall shut down
immediately, requiring a serviceman to reset it.
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4.4.5 Interfacing Pilot Electromechanical Device

Each individual car controller shall be equipped witkrifatcing pilot electromechanical devices
as required for accepting necessary signals from elekatstway and operating switches. These
shall include, as a minimum, terminal slowdown operation pustitis, emergency stop switches,
and a governor overspeed switch.

All power feed lines to the brake shall be opened byeatreimechanical switch. A single
ground short circuit or static control failure shall not peatthe application of the brake in the
intended manner. Systems that do not apply the brake thvaexar stops at a landing shall not be
accepted.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the car
shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.

Part #ECSPEC rev 02_28_07 Section 4 — Model V900 DC Equipment Specifications 49



Specifications for Microprocessor Elevator Controls Elevator Controls Corporation

Section 5 MODEL H900 HYDRAULIC EQUIPMENT

Overview Model H900 Hydraulic Controller / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of rfediability.

Our innovative, simplified system design makes poweeftthhology easy to use. Controllers are
designed to make installation and adjustment simple aaidIstforward. All required diagnostics
are provided onboard.

Key printed circuit boards are standardized acrossrtie g@roduct line. Platform and form factor
design standards enable us to provide “plug & play” compayiltétween even the newest boards
and older equipment, eliminating board and software veisgues.

Unique to the industry, this interoperability offers truekiveerd compatibility for enhanced
maintainability, reduced spares burden, and extended tinstdescence.

Elevator Controls Model H900 microcomputer based HydraulicController utilizes state-of-
the-art, large-scale integrated circuits and a high pegace, modular circuit board design to
optimize reliability while simplifying installation and nméenance.

Control boards are equipped with plainly labeled LEDadathirs that display elevator status and
mode of operation for all computer inputs and outputs (IA@dicators are provided for call
registration, car position, direction, etc. Additgdly, a liquid crystal display (LCD) shows
supplemental information in “plain English” format.

A simple to use, powerful diagnostic function islbunto the Computer Microprocessor module
including the ability to program elevator “personality” paeders onsite via thefeld-
Friendly ™” LCD display.

Elevator Controls manufactures two configurations of Hydraulic controttedels. Model H900
is a field programmable, microprocessor based hydraulicater capable of handling standard
and non-standard applications with simplex, duplex and gronfigurations.

TheH900 control family is suitable for all hydraulic elevatgpeeds and most valve and door
operator systems offered in the industry. Special vabezface circuits are also available.

Model H-PAC is a low cost, off-the-shelf field programmable colieraypically available for
immediate shipment. It is capable of handling standard hiycligplications to five stops (in
line) and built to specific production parameters.

Both theH900 andH-PAC are fully field programmable, using dedicated microproagssso

EEPROM and VSLI technology to provide reliable functi@gahcluding onboard diagnostics.
Both areField Friendly ™, performance proven, and readily serviceable.
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Equipment options include:

» Choice of Motor Starter:
= Electronic soft starter
= Y-Delta
= Across the line (for smaller horsepower units)

* Optional Built-in Battery Lowering Device (external modor power freight doors)

5.0 General Specifications H900 Hydraulic Controller

The basic simplex elevator control system shall epesed of a computer microprocessor, an
I/O structure and a relay interface, in addition to agrosupply, control transformer, contactor,
and AC motor drive.

In duplex systems, the printed circuit board arrangesteait be similarly arrangefdr both cars,
which shall communicate and share dispatching functidlising “Smart Duplex'™” software.
The Smart Duplex system is described in detail in Se@tion

An optional output connector for interface to a standarduRfvideo monitor shall provide
remote communication and enable elevator system penfizemaports to be printed.

For group operation, the optiof@B00 Group Systemis available to dispatch up to 16 cars
serving as many as 64 landings.

5.0.1 Fire Service

The fireman service operation and normal operating feaslrall be incorporated in accordance
with the American National Standard Safety Code (ANSI.1) and applicable state and local
codes.

5.0.2 Selective Door Timing

Adjustable timing parameters shall be provided to control doetl e for passenger transfer.
Independently adjustable, field reprogrammable standard anddsior times shall be set without
requiring a system shutdown. A minimum of four differdabr standing open times shall be
provided. A car call time value shall predominate when ardgr call is canceled. A hall call time
value shall predominate whenever a hall call is canceled.

An independently adjustable parameter shall also be patideontrol door reversal time.
Activation of the photo eye input shall optionally cagkert door timing to be used. An
adjustable parameter shall be provided to control door dwedlduring up peak operation, which
shall be defined independent of any other door timing.

5.0.3 Door Operation

Door protection timers shall be provided for both the openidgclnsing directions, which will
protect the door motor and will help prevent the car fretting stuck at a landing. The door open
protection timer shall cease attempting to open the dtarapredetermined time in the event
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that the doors are prevented from reaching the open positidhe event that the door closing
attempt fails to make up the door locks after a predeteahtime, the door close protection timer
shall reopen the doors for a short time.

5.04 Nudging Operation

OPTIONAL - If doors are held open beyond a predetermined adjustableaimezzer shall sound
and doors shall begin closing with reduced torque. Activatiadghe photo eye input shall be
ignored during nudging operation. Activation of the saégtge input shall optionally enable door
reopening during nudging operation.

5.0.5 Safety Relays

All safety relays shall be DC voltage activated in otdamprove low voltage relay latching.
The car shall be prevented from being allowed to run orab@@ the event of a single relay
failure, short circuit or ground fault. Any relay witbntact(s) used in critical operating circuits
shall be of FGR force guided contact type if contact{sphese relays are used for monitoring
purposes. FGR relays shall be designed such that magitwrntact(s) are prevented from
changing state if contact(s) used in critical operatinguis fail to open as intended.
Conventional relays shall not be accepted for usetinalroperating or monitoring circuits.

5.0.6 Independent Service

Independent service operation shall be provided such thadtam of a key switch in the car
operating panel (COP) cancels all existing car calls alu$ hbe doors open at the landing. When
the key switch is activated, the car shall only resgorzhr calls disregarding all hall calls.
Constant pressure on a car call button or a door clasenbshall be required, until the car starts to
move, in order to close hoistway and car doors. Alldrad jamb mounted lanterns shall be
inactive when independent operation is activated.

5.0.7 Test Switch

A test switch shall be provided, in the controller, talda operation for adjustment of the elevator.
While in test mode, the elevator shall operate asdapendent service without the door open
function. When the test switch is activated the alevshall be removed from any duplex or
group, operating independently

5.0.8 Inspection Switch

An inspection switch and an up/down switch shall be provichetthe controller, to allow the
elevator car to be controlled manually in inspecti@mdenof operation. Inspection operation shall
only be enabled when the top of car and in-car inspestutches are non-active, and all safeties
and door protection circuits are on normal operation.

5.0.9 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the computer microprocessor board.
Capabilities shall include onsite reprogramming of elevaiersonality” parameters via the LCD
display.
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The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of
displaying elevator current error/fault status as diagnbgete computer logic. In addition to
information pertaining to data corresponding to computer mgmeprogrammable parameters,
input/output status, fault retrieval, security code pararsetar and hall call registered, control
program "flags", etc, as commanded by diagnostic sweiétfings made by a serviceman.

In addition to allowing a serviceman to enter callg,diagnostics logic shall permit, without
requiring system shut down, the reprogramming of paramietgsling, but not limited to, car
stopping table, control timers (such as door timers, maxifaliA), special functions (such as
fire/parking floors, gong dinging control, group supervisodyassignmentautomatic program
selection parameters), and special optional featureb é&subuilding security access codes).

The controller shall also be equipped with a comprehemsiwder of indicators for displaying car
position, direction, car/hall calls, relay indicatogtc. to facilitate elevator monitoring and
troubleshooting at a glance.

Video display, remote communications via modem, and hasdetevator performance printing
shall be available by means of the provided output porttajed driving PC computers including
laptops and handhelds.

5.0.10 Field Reprogrammable Parameters

The elevator controller shall include provisions fordiegprogrammability including, but not
limited to, the following parameters, which shall be a@djolewithout requiring a system
shutdown:

Group Controller

Number of cars required at the lobby.

Parking floor(s) assignments.

Up and down peak detection parameters.

Up and down peak minimum duration.

Call assignment parameters for parking cars.

Hall call waiting time.

Priority floors and corresponding waiting.

Stopping table for all cars including front/rear openingbdarection of stop.
Timers: Parking, Hospital Emergency, etc.

Special features, including alternate call schemepstg table, floor access
codes for security operation, etc.

o S@meooTw

Car Controller

Door Timers: Car, Hall, Short, Lobby, etc.

Parking floors for simplex/duplex cars.

Stopping table including direction of stop and front/mg@enings.
Backup dispatching car stopping table.

Security operation floor-access codes.

Normal and alternate fire return floors.

~0ooow
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g. Special features including alternate call scheme stopglie, nudging, etc.

Field Programmable System Timers
Onboard system timer parameters shall be programmablkevaidble for a minimum of
the following functions:

Gong hold timer
Door hold timer
Motor limit timer

a. Door protection timer

b.  Short door timer

d. Car door timer

e. Hall door timer

f. Time out of service timer
g. Lobby doortimer

h.  Gong timer

i.

J-

K.

Reprogramming of parameters shall be accomplished by eitio means. An analyzer unit
built into the controller shall allow interactiontiwithe computer memory and system
input/output directly. An optional CRT/keyboard package giraNide access by means of
keyboard entry.

5.0.11 Loaded Car Operation

OPTIONAL - for roped hydraulic elevators; for other apations, please callShould any car
become loaded to a user preset adjustable load levelcaltdell timers shall be advanced to
zero and car doors shall close without delay. Additigntie car shall be automatically
removed from group operation until the car load drops bétewypreset threshold.

5.0.12 Light Load Anti-Nuisance Operation

OPTIONAL - for roped hydraulic elevators; for other apations, please call: All registered car
calls shall be canceled if a user preset adjustable nmuhkatered car calls is exceeded, and the
load in the car has not caused the light load switcpém. If a user preset adjustable number of
car calls are answered without activation of the photarey#, all registered car calls shall be
canceled.
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MODEL H900 HYDRAULIC EQUIPMENT

Overview Model H900 / Recommended Use

TheH900 car controller is an excellent choice to controtkaulic elevators in modernization
and new construction projects of any type, including biact-acting hydraulic applications
and roped hydraulic applications.

5.1.0 Specifications Model H900
The control system shall utilize a universal, standadiset of printed circuit boards to provide
microcomputer and input/output functions.

Universal PC boards shall be common and interchangeahledreall hydraulic, AC traction
and DC traction controllers provided, which shall miniengpare board inventory requirements.

The controller design architecture shall incorporate usatdrackward compatibility, which
shall eliminate board and software version compatibggyes and enable older equipment to be
updated easily to current technology.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

51.1 Controller

Individual elevator controllers shall store flooresgbr software in random access memory. Said
software shall increment or decrement position infoilenatorresponding to the actual location
of the car within the hoistway.

The control system shall incorporate an input/outpatrobscheme, which shall buffer the 120
VAC input voltage down to computer voltages.

5.1.2 Motor Starter
Choice of Motor Starter shall include: electronic stédtrter, Y-Delta, or across the line (for
smaller horsepower units).

5.1.3 Leveling

The automatic leveling zone shall not extend more 12drabove or below the landing level nor
shall the doors begin to open until the car is within 12heflanding. In addition, the inner
leveling zoneshall extend not more than 3" above or below theit@ndThe car shall not move
when stoppedutside the inner leveling zone unless the doors are foled.
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5.1.5 Interfacing Pilot Electromechanical Devices

Each individual car controller shall be equipped withriiaigng pilot electromechanical devices
as required for accepting necessary signals from elekaistway and operating switches.
These shall include, as a minimum, terminal slowdown diperaushbuttons and emergency
stop switches.

The failure of any static control device, or the occureenf a single accidental ground or short
circuit, shall not permit the car to start or run.atidition, if any hoistway door or car gate

interlock is unlocked, or if any hoistway door or car gatetact is not in a closed position, the
car shall not start or run.

For Group Operation: See Group Systems Section 7.

For Options: See System Options Section 9.
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Section6  OVERLAYS

Overview Overlays / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of riadiability.

For permanent use or as a modernization tool, Elevatard@®nffers custom overlays which
augment existing systems. These include overlay pameB&dup Supervision, Cross
Registration andCross Cancellation.

Group Supervisory Overlay provides state-of-the-art dispatching for existing (typycedlay-
logic type) control systems. By capturing signalsrfrexisting controllers, the Overlay allows a
new dispatching system to communicate with existing coatfoipment. In many cases, the
Group Supervisory Overlay is used during system modernizatiowing existing and
modernized cars to work together within the same dispagdyistem. The resulting efficiencies
enable more cars to be taken out of service at the sama —without compromising hall wait
times— facilitating more aggressive scheduling of modernizatiorkvand faster return of
modernized cars to service.

Cross Registrationfacilitates efficient distribution and assignment afl lcalls between an
existing group of elevators and a new group of elevators.

Cross Cancellationsimultaneously assigns hall calls to both existing amav*rcars groups,
canceling the redundant call once a car from either sysaahes the floor originating the call.

6.1.0 Specifications Group Supervisory Overlay

A group supervisory overlay system utilizing an Elevatort@ds G900 Group System and one
OVL900 Overlay per elevator shall be provided. Each ovedainet shall provide all the
necessary inputs, outputs, computer, power supply andaicgerélays to connect to each
existing elevator controller. One group system cabim&it be provided to connect to each
overlay cabinet.

Signals shall be provided from the existing elevator odletrto the individual OVL900 Overlay
cabinet including, but not limited to, car position, motanegator status, door open limit, door
close limit, up car motion, down car motion, independeiat inspection operation. In addition,
signals from door open button, door close button, infraregctator safety edge, Fire Phase Il
switch and call cancel button shall also be providedesé&lstandard signals shall be made
available to the overlay from the existing controller.

Signals shall be provided from the individual OVL900 Ovedapinet to the existing elevator
controller including, but not limited to, start motor geater, move up, move down, slowdown,
up hall lantern, down hall lantern, open doors, close ddlnsinate lights and sound buzzers as
required for proper operation. These standard signalstehalade available to the exigent
controller from the overlay.
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All input signals to the OVL900 Overlay from the existingitoller shall be dry contacts of
relays to maintain electrical isolation between therfay and existing controller.

All output signals from the OVL900 Overlay to the existaumtroller shall be dry contacts of
relays to maintain electrical isolation between therfay and existing controller.

Car call registration and lamp illumination shall benyans of a single wire.

OVL900 Overlays shall communicate status information tbfesm the G900 Group system via
serial link. The group shall determine which car is aesighe hall call in a manner described
in Section 7 — Dispatching Options.

Hall call registration and lamp illumination shall berbgans of a single wire.

Once the group assigns a hall call to an individuallaygethat overlay shall determine if the call
is above, below or located at the elevator’s pregesition. If the elevator is located at the same
floor as the hall call, the correct logic direct®imall be established, appropriate hall lantern shall
illuminate, and the doors shall open. If the hall sadlbove or below the elevators present
position, the elevator shall move to the floor whtehall call is located. Once the elevator
slows down and logic direction is established, the apaigphall lantern shall iluminate and
doors shall open. Door timing shall be established. @oaoetime expires the doors shall close
and hall lantern shall be extinguished.

All safety related features, including but not limiteds#dety circuit; door locks; and other
electrical protective devices shall not be part of theu@rSupervisory System but shall remain
part of the existing elevator controller. The one pxoa is the In-Car Stop Switch, which shall
be bypassed during Fire Phase | Recall Operation. FisePRlzed Il shall be part of the Group
Supervisory Overlay System.

Group options including Emergency Power, Security and Reionitoring shall be made
available as part of the Group Supervisory Overlay Systeemwpecified.

The elevator contractor shall provide complete “as-Busitaight line wiring diagrams of the
existing system in order for an OVL900 overlay system tddsggned.

6.1.1 Specifications Cross Registration System

A Cross Registration System shall be provided allowifigieft assignment of hall calls
between an existing group of elevators a newly installedmof elevators. The system shall
include necessary hardware and software to collect reggiskall calls in the new group system.
The new group system shall determine, through an ETc\ledion, if a newly installed elevator
can respond to the registered hall call being considerexsfignment within an adjustable (0 to
120 seconds) ETA time. If not, the hall call shalltaes$ferred to the existing group, for
assignment to one of the existing elevators. A secdjustable timer (0 to 2 seconds) shall be
provided to ensure sufficient transfer time to registdirdalls in the existing group.
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As more new elevators are put into service, and fewstiegielevators remain, the adjustable
ETA timing parameter shall be manually increased. Tlethad shall allow the new elevators,
operating more efficiently, to respond to a greater nurobite assigned hall calls.

Each hall call push button and hall call registered kdjiatll be routed to an auxiliary cross
registration cabinet containing the necessary interfdegs and switching circuitry to
disconnect the hall calls from the existing group andmeect them to the new group. The new
group system shall have the responsibility to illumireateé extinguish the hall call register
lights. The dry contacts of relays representing éadlhcall shall be provided to transfer the hall
call to the existing group when the ETA time expires.

When a hall call is transferred and registered irethisting group a relay shall energize to
indicate to the new group that the hall call is regexten the existing group. A dry contact of
the hall call relay shall be connected to the new gtowonfirm that the existing group has
accepted the hall call. When an elevator in the iegigiroup cancels the hall call the relay will
de-energize and remove the confirmation signal to thegneup. The new group shall
extinguish the hall call register light.

6.1.2 Specifications Cross Cancellation System

A Cross Cancellation System shall be provided whichalltiw corresponding hall calls to be
assigned simultaneously to both the new group and existingpgrOne car in each group shall
be dispatched and proceed to the registered hall cadl.fifbh car to arrive shall cancel the
corresponding hall call in both groups. The second car nifotion, shall make a no call stop or
be reassigned to another hall call.

Hall calls and hall call registered lights remain canee to the existing group. Hall call
cancellation circuitry in an auxiliary cross cancedla cabinet shall be connected between the
new and existing groups.

The auxiliary cross cancellation cabinet shall corti@nnecessary relays and interface circuitry
to register and cancel the hall calls in the new group.

A dry contact from a relay representing each hallioathe existing group shall be provided and
connected to the cross cancellation cabinet. Wheti edllarelay is energized in the existing
group the corresponding hall call shall be simultaneaesjistered in the new group.

A dry contact from each hall call cancellation rednall be connected from the cross
cancellation cabinet to the existing controller to catieelcorresponding hall call in the existing

group.

While the cross cancellation cabinet is in operatiothcadls shall be prevented from latching
into memory in the new group. There shall be a fieldymmmable option, with on board
diagnostics and display, when programmed, shall abadghing of hall calls when the cross
cancellation cabinet is no longer required.
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Section7  DISPATCHING OPTIONS

Overview G900 Group System / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of rfediability.

Our innovative, simplified system design makes poweeftthhology easy to use. Controllers are
designed to make installation and adjustment simple aaidIstforward. All required diagnostics
are provided onboard.

Key printed circuit boards are standardized across dine gmoduct line... to minimize spare
board inventory burden. Our unique design architecture incatgsouniversal backward
compatibility... to eliminate board and software versionessand enable older equipment to be
updated easily.

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

Control boards are equipped with plainly labeled LEDadathirs that display elevator status and
mode of operation for all computer inputs and outputs (Il@dicators are provided for hall call
registration and group controller mode of operation. #aiaklly, a liquid crystal display (LCD)
shows supplemental information in “plain English” f@tm

A simple to use, powerful diagnostic function islbunto the Computer Microprocessor module
including the ability to program elevator “personality” paeders onsite via thefeld-
Friendly ™” LCD display.

An optional output connector for interface to a standardfCvideo monitor shall provide
remote communication and enable elevator system penfizemaports to be printed.

The G900 Group Systemis recommended where two or more elevators, up to sixteebank,
are to function coordinated by a supervisory control systgmpped with artificial intelligence
and real time dispatching algorithms to regulate car tachfilassignments so as to optimize
traffic handling and minimize call waiting time, and albgp functions including fire service,
emergency power operation, etc.

7.1.0 Specifications G900 Group System

The system shall provide a means of supervising and coordjrthg individual elevator cars in a
group of two to sixteen cars to maximize the levelfbéiency in serving the varying elevator
traffic needs in the building, while minimizing passengaiting time.
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The group supervisory system shall be implemented witbe-sfethe-art, solid state technology by
utilizing a multi processor microcomputer. The microcorapaiystem shall be comprised of one
or more individual microprocessors, which will direatlyntrol up to sixteen elevators.

For group operation, each controller shall have a désticserial phone type jack connection to the
group system. Systems that require daisy chain inteection between controls shall not be
accepted. The use of relay logic to implement the gsopprvisory functions shall not be
accepted. The system shall be designed so that iwvené & a major change in the building, the
pertinent variables relating to system performancebeagasily reprogrammed with no hard

wiring changes or system shut down.

The group controller design architecture shall incorparabeersal backward compatibility, which
shall eliminate board and software version compatibggyes and enable older equipment to be
updated easily to current technology.

The microcomputer PC board utilized to perform grouprabfiinctions shall be interchangeable
with the microcomputer PC board in the car controhat performs car control functions. This
interoperability shall be provided across the entirercbptoduct line, which shall minimize spare
board inventory requirements.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal calinequipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all nonconkgenetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

7.1.1 Primary Dispatching Methodology

The Group System shall electronically calculate andimaously evaluate the traffic demand. It
shall automatically change the method of supervisioneasisignment of hall calls to various cars
in the group as appropriate to maximize efficiency in raspdo the demand of prevalent traffic.

The system shall continuously inventalng number of cars in service, car location, dioggthall
call demand and car call demand distribution throughoutuliding. Then, based upon estimate
of the time required to serve calls, determine whichscer the best location to answer each hall
call. Ifit is determined that the car in the bestatim will exceed a desired minimum response
time estimate, another available car shall be sedeictorder to improve response time despite
increased distance from the floor at which the cadjioated.

This scheme shall optimize the efficiency of car moaeinin the building while providing a
desired response time as defined by field reprogrammable syatameters.
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The efficient movement of elevator in response tbdadls under this scheme shall not only
provide the desired response time but shall also enhamdiéetime of elevator equipment by
minimizing wear and tear due to needless movement al¢vators.

As conditions change in the building, the system stmitinuously and dynamically update,
assign, and reassign cars to hall calls in ordertishgaurrent real time conditions.

Interval dispatch shall not be accepted since delayirggstell have only the unintended effect of
increasing overall system response time and reducing ggsdeandling capacity.

The Group System shall be easily reprogrammed to accdatmany combination of front or rear
elevator door openings.

A powerful and comprehensive balanced mode shall be uttlizetficiently dispatch two-way
traffic including heavier up or down traffic, and up peak doan peak modes to handle extreme
conditions such as those encountered at the beginningnanaff a typical workday.

The balanced mode shall provide a comprehensive, optimizetlexible traffic dispatching
scheme, including detection and response to imbalances whé#ic is much heavier in one
direction than the other. The Group System shall opefétctively in handling the full range of
traffic volume from zero to very heavy traffic.

The method of call assignment shall be selected baseshbtime, electronic calculations
designed to continuously evaluate traffic demand and systggos. Automatic and continuous
adjustment of call assignment method and call reasgighahall be transparently implemented to
optimize estimated time of arrival (ETA), consistesith minimum elevator travel. The system's
dynamic selection algorithm shall make preliminary cacdll assignments based on best call
response time, derived from the car's position andteirecT he final assignment shall evaluate
multiple parameters including, but not limited to, thedwing:

Number of hall calls ahead of the car.
Number of car calls ahead of the car.
Response time to stops ahead of the car.
Coincident calls.

Maximum hall call response time.

®opoTw

The results of this evaluation shall produce final taitar assignment or the placement of the call
into a high priority call map, wherein it shall be igagd to another car which may be further away
from the call but whose assignment will result in #idreresponse time, to provide the shortest
possible waiting time for passengers.

As cars become available without demand, the systeltdsstaibute cars to predetermined, field
reprogrammable parking floors within unoccupied zones, dowpto a fixed zone parking

scheme. If the lobby zone is unoccupied and unassignedyaifgbde car shall be moved to that
zone without delay. The next car that becomes avaikablservice shall be moved if necessary,
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after an adjustable delay (and in absence of demandg tdasest unoccupied and unassigned
zone.

For systems with MG sets, if a car's MG set shutsrddhe system shall not change the car's
parking floor assignment. An available car, without dedni@r service, shall park with its doors
closed. As demand on the system increases, cardstsifirted up and placed in service in
response to demand.

If a call exists for which not all cars are eligibderespond, such as a rear call where only two out
of four cars answer rear calls, the system shall aatioally make an optimum selection from only
those cars eligible to respond.

7.1.2 Emergency Dispatch Operation

In the unlikely event wherein the Group System failagsign hall call demand to any cars, the
individual car processors shall revert to auxiliary dispaperation. This mode shall enable cars
to continue to run and stop at their assigned floor$, inathe up and down direction.

Auxiliary dispatch operation shall place all elevatiarghe group in continuous service until
Group System operation is restored. Assignment ofgloader auxiliary dispatch operation shall
be programmed such that only one car shall serve anguartfloor and all cars shall serve the
main lobby floor.

7.1.3 Backup Dispatch Operation

In the unlikely event of a total Group System shutdowa,stystem shall enable two cars to
operate as a duplex, or a single car to operate as kxsjraptil Group System operation is
restored.

7.1.4 Lobby Up Peak Traffic

Lobby up peak operation shall detect and respond to up peak demiatdrhing all cars to the
lobby, where they shall reverse and leave on a fastifg first-car-out basis. Cars shall close their
doors and leave the lobby when they are either loadeg@redatermined adjustable level, or when
the lobby door time expires. Cars shall travel torthigihest call whereupon they shall reverse
and travel nonstop back to the lobby. Lobby up peak traféit Bave priority over down calls. A
down service timer shall provide service to down calls duobby up peak operation. The
selected or next car to arrive shall park with its dopened and cars subsequently arriving at the
lobby shall park with their doors closed.

7.1.5 Down Peak Traffic

Down peak operation shall detect and respond to down pealnddmpaieversing cars at their
lowest call, whereupon they shall travel nonstop éohtighest call in the building. From there
they shall collect down calls as encountered, urgilddrs are loaded (to a predetermined
adjustable level). Cars shall then bypass hall callg a low call reversal has been made.

The next up-traveling car shall stop and reverse aldbe lbielow the floor where the prior car’s

load sensing switch operated, placing it in hall call bypasgem It shall then collect down calls in
the same manner as the car before, until loaded pypass hall calls to its low reversal floor. All
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cars shall continue to operate in this manner untilabd teversal floor is one floor above the
lobby, or a car makes a low reversal without bypassirigchlid. Cars shall then travel to the
highest call registered, restarting the sweeping operatio

Down peak traffic shall have priority over up calls durdmyvn peak operation. An up service
timer shall ensure service in response to up calls during geakioperation.

7.1.6 Up Peak Traffic

Up peak operation shall detect and respond to up peak demagnkbsimg 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 cartoaded (to a predetermined adjustable level).
Cars shall then bypass hall calls until a high cakkreal has been made.

The next down traveling car shall stop and reverseedfldbr above the floor where the prior car’s
load sensing switch operated, placing it in hall call bypassem It shall then collect up calls in
the same manner as the car before, until loaded pypass hall calls to its high reversal floor.

All cars shall continue to operate in this manner ungilléad reversal floor is floor one below the
top floor, or a car makes a high reversal without bypgssall calls. Cars shall then travel to the
lowest call registered, restarting the sweeping operati

Up peak traffic has priority over down calls during up peakatmn. A down peak service timer
shall ensure service in response to down calls during up pee&tiope

7.1.7 Fire Service

The fireman service operation and normal operating feafireeto be incorporated in accordance
with the American National Standard Safety Code (ANSI.1) and applicable state and local
codes.

7.1.8 Out of Service Feature

The system shall automatically remove any car fromg@peration, should it be delayed from
responding to its demand for a predetermined adjustable pdrimae. Any calls assigned to this
car shall automatically be transferred to anotherrcaeiivice. The system shall automatically
restore car to the group operation when the reasdhdatelay has been corrected. Additionally,

if the reason for the delay is a stuck call button,cireshall proceed to close its doors, move away
from the floor, and return to normal service.

7.1.9 Selective Door Timing

Adjustable timing parameters shall be provided to control doetl e for passenger transfer.
Independently adjustable, field reprogrammable standard anddsior times shall be set without
requiring a system shutdown. A minimum of four differdabr standing open times shall be
provided. A car call time value shall predominate when ardgr call is canceled. A hall call
time value shall predominate whenever a hall call ieekd.
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An independently adjustable parameter shall also be patideontrol door reversal time.
Activation of the photo eye input shall optionally cagkert door timing to be used. An
adjustable parameter shall be provided to control door dwedlduring up peak operation, which
shall be defined independent of any other door timing.

7.1.10 Door Operation

Door protection timers shall be provided for both the openidgcinsing directions, which are
intended to protect the door motor and help prevent the cardecoming stuck at a landing. The
door open protection timer shall cease attempting to opesothreafter a predetermined time, in
the event that the doors are prevented from reachingpiae position. In the event that the door
closing attempt fails to make up the door locks, after dgpeemined time, the door close
protection timer shall reopen the doors for a short.time

7.1.11 Nudging Operation

OPTIONAL- Should the doors be held open for a predetermined adjustablea buzzer shall
sound and doors shall close at a reduced torque. Activaititve photo eye shall be ignored.
Activation of the safety edge shall be optionally akoMio reopen the doors during nudging

operation.

7.1.12 Independent Service
All cars shall be provided with a switch to remove tHesm group operation to allow a car to be
operated from car calls only, and shall not interfeita hall call demand.

7.1.13 Test Switch

A test switch shall be provided, in the controller, talda operation to facilitate adjustment of the
elevator. While in test mode, the elevator shall opesatin independent service without the door
open function. When the test switch is activatedetbeator shall be removed from any duplex or
group and shall operate independently.

7.1.14 Inspection Switch

An inspection switch and an up/down switch shall be provichetthe controller, to allow the
elevator car to be controlled manually in inspecti@mdenof operation. Inspection operation shall
only be enabled when the top-of-car or in-car inspecaitches are activated, and all safeties and
door protection circuits are on normal operation.

7.1.15 Sequential Starting

Upon application of power, whether normal or emergetiey Group System shall be provided
with the means to sequentially start only one cartimb@ bypassing those cars not responsive to
the start signal, until all cars have been startdds dperating sequence shall ease the surge
demand on the building's power supply.

7.1.16 Idle Car Shut Down(for systems with MG-sets)
As the demand on the system decreases, and individuzgicend ceases, each car shall be
allowed to shut down after a predetermined adjustable pefiatie
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7.1.17 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the computer microprocessor board.
Capabilities shall include onsite reprogramming of elevaiersonality” parameters via the LCD
display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable of
displaying elevator current error/fault status as diagnbgete computer logic. Such information
shall include data corresponding to computer memory, reprogahlarmparameters, input/output
status, fault retrieval, security code parameters,m@hall call registered, control program
"flags", etc. This data shall be displayed by selgatiilagnostic switch settings.

In addition to allowing a serviceman to enter callshauit requiring system shut down the
diagnostics logic shall permit reprogramming of parametetading, but not limited to, car
stopping table, control timers (such as door timers, M@ dbwn times, maximum ETA), special
functions (such as fire/parking floors, gong dinging aanteroup System call assignment,
automatic program selection parameters), and speciahapfeatures (such as building security
access codes).

The controller shall also be equipped with a comprehessivef indicators that display car
position, direction, car/hall calls, relay indicatoetc. to facilitate elevator monitoring and
troubleshooting at a glance.

Video display, remote communications via modem, and hasdetevator performance printing
shall be available by means of the provided output porttajed driving PC computers including
laptops and handhelds.

7.1.18 Field Reprogrammable Group Parameters

Group System variables shall be field reprogrammable wftthe need for any external device, or
knowledge of any special programming language. Reprogrammirigiehadquire the elevator
system to be shut down or removed from service. Repnugable parameters shall include, but
not be limited, to the following:

Number of cars required at the lobby.

Parking floor (s) assignments.

Up and down peak detection parameters.

Up and down peak minimum duration.

Call assignment parameters for parking cars with thowi M.G. set off.
Hall call waiting time.

Priority floor numbers and waiting time.

Stopping table for all cars including front/rear openingdirettion of stop.
Timers: Parking, Hospital Emergency, etc.

Special features including alternate call scheme stggpinle, floor-access
codes for security operation, etc.

T S@mea0oTy
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7.1.19 Field Reprogrammable Car Controller Parameters

The elevator controller shall include provisions fordiegprogrammability including but not
limited to the following parameters, which shall be a@jble without requiring a system
shutdown:

Door Timers: Car, Hall, Short, Lobby, etc.

Motor generator shut down timers and stall protedtoers.

Parking floors when simplex/duplex.

Stopping table including direction of stop and front/ogsenings.

Back-up dispatching car stopping table.

Security operation floor-access codes.

Normal and alternate fire return floors.

Special features including alternate call scheme stgpabie, nudging, etc.

Se@~oo0oTy

Field Programmable System Timers
Onboard system timer parameters shall be programmableeaanhilable for a minimum
of the following functions:

Door protection timer
Short door timer

Car door timer

Hall door timer

Time out of service timer
Lobby door timer

Gong timer

Gong hold timer

Door hold timer

Motor limit timer

xXT T T oo

Reprogramming of parameters shall be accomplished by eitio means. An analyzer unit
built into the controller shall allow interactiontiwithe computer memory and system
input/output directly. An optional CRT/keyboard package giraNide access by means of
keyboard entry

7.1.20 Loaded Car Operation

OPTIONAL - Should any car become loaded to a predetermiredidvel, all door waiting time
shall be removed, and car doors shall close without déldglitionally, the car shall be
automatically removed from group automatic operation saotih time that the car load returns
to an acceptable loadedndition.

7.1.21 Light Load Anti-Nuisance Operation

OPTIONAL - All registered car calls shall be canedlif a predetermined adjustable number of
car calls is exceeded, and the load in the car hasansed the light load switch to open.
OPTIONALLY, all registered car calls shall also baazlled if a predetermined adjustable
number of car calls are answered without activatioth@fphoto eye input.
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Overview Smart Duplex Automatic Control System / RecommenakUse
Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraat@signed and engineered using
appropriate, proven technology... to ensure years of riadiability.

Our innovative, simplified system design makes poweeftihhology easy to use. Controllers
are designed to make installation and adjustment simplstaaightforward. All required
diagnostics are provided onboard.

Key printed circuit boards are standardized across dine gmoduct line... to minimize spare
board inventory burden. Our unique design architecture incatgsouniversal backward
compatibility... to eliminate board and software versionessand enable older equipment to be
updated easily.

Elevator Controls microcomputer based“Smart Duplex™” control utilizes state-of-the-art,
large-scale integrated circuits and a high performanodutar circuit board design to optimize
reliability while simplifying installation and maintenance.

Control boards are equipped with plainly labeled LEDadathirs that display elevator status and
mode of operation for all computer inputs and outputs (IA@Jicators are provided for call
registration, car position, direction, etc. Additgdly, a liquid crystal display (LCD) shows
supplemental information in “plain English” format.

A simple to use, powerful diagnostic function islbunto the Computer Microprocessor module
including the ability to program elevator “personality” paeders onsite via thefeld-
Friendly ™” LCD display.

An optional output connector for interface to a standarduRfvideo monitor shall provide
remote communication and enable elevator system penfimemaports to be printed.

In duplex systems, the printed circuit board arrangesteait be similarly arranged for both
cars, which shall communicate and share dispatchingidmscttilizing “Smart Duplex'™”
software.

The “Smart Duplex™” system is recommended where two elevators per bartk &waction
under a supervisory control system. Smart Duplesoftware regulates car-to-hall call
assignments utilizing a microcomputer-enhanced, “parkedreg-car’ duplex control
algorithm.

For systems that require artificial intelligence aral tene dispatching algorithms to regulate

car-to-hall call assignments, t@00 Group Systenmoption is recommended. This system is
capable of dispatching up to 16 cars serving as many as 64 landings.
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7.2.0 Specifications Smart Duplex Control System

A smart duplex control system shall be implemented pinogidontrol and coordination of
dispatching for two elevator cars including capabilitiesoloelythose of a conventional duplex
collective selective system. The system shall @ti#iznicrocomputer incorporating state-of-the-
art, solid state technology.

The “Smart Duplex™” control system shall incorporate two computers, osailed inside
each car control cabinet. Each controller shall lzagledicated serial type phone jack, to
provide a connecting link to other car, enabling communicaficlujplex supervision and call
assignment data between the two microprocessors.

The “Smart Duplex™” control design architecture shall incorporate univensakward
compatibility, which shall eliminate board and softwageesiton compatibility issues and enable
older equipment to be updated easily to current technology.

Universal PC boards shall be common and interchangeabheén all hydraulic, AC traction
and DC traction controllers provided, which shall miniengpare board inventory requirements.

All diagnostics shall be accessible without requirimg need to attach external tools or
troubleshooting devices.

All control equipment shall be enclosed in metal cabineguipped with lockable, removable
doors and provided with means for ventilation.

The installing contractor shall ensure that all noncondganetal parts in the machine room are
grounded in accordance with the NFPA National ElectadeC

7.2.1 Operating Control

The system shall be designed so that an operationeobiomore dispatch buttons within the car,
or in the hallways, shall cause the car to stadraatically, provided the hoistway door interlock
and car door contact circuits have been established.c8ihshall reverse direction only after all
car calls and hall calls in its current directionraiel have been satisfied. The car shall stop at
the last car call or the furthest hall call requiringhange in direction. The car shall not respond
to hall call registered for the opposite directionraf/el unless it is in the process of last call
reversal.

Stops shall be made in the order in which floors amehed, irrespective of the sequence in
which calls have been registered, provided the cadigstered sufficiently in advance of the
car's arrival at that particular floor to allow a stofpe made. During this operation, the cars
shall respond in a collective/selective mode.

The system shall be arranged so that one car shatlatly be parked at the main landing, and
the other car shall be parked at the last landing seoveal,a designated floor. Both cars shall
park with their doors closed. The car parked at the mathirig shall be considered the "free
car". Should both cars complete their calls at thenrfanding, the car which arrived first shall
be considered the free car.
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An idle free car shall respond to any landing callseged either above or below the floor at
which it is located. When the free car is respondincgir and/or landing calls, the parked car
down call registered above a down-traveling free car.

The duplex control software shall be capable of deteuwtlmgn free car demand is such that
response time is predicted to exceed the relative maxiragponse ETA. Under these
conditions, the parked car shall be dispatched to mieipéssenger waiting time. The presence
of continuous hall call demand for a period of time edg®gan adjustable preset value shall
also cause the parked car to be dispatched. While in sgbath cars shall always respond to
calls registered at the landing occupied by the car dsasveo calls registered by the car.

If a car is taken out of service for any reason, its ta respond to a landing call within a
adjustable preset time limit, all calls shall be tfamgd to the other car. Under these conditions,
the in-service car shall function as a single cadectiVe selective until the out-of-service car is
returned to normal operation.

The system shall be arranged to provide basement eerMigon registration of a down landing
call at the main landing and/or registration of any iagaall below the main landing, if no
parked car is available, the first down-traveling catlsbapond. A car traveling down in
response to a basement landing call and/or a basearetdlicshall not stop at the main landing
unless a demand for down service in registration at tie landing. Likewise, an up traveling
car with an upper floor call in registration shall stap at the main landing unless a demand for
up service or car call is in registration at the mamding.

7.2.2 Backup Dispatch Operation

The duplex system shall be provided including one microcompystem per car controller.
Communications between the two computers shall be ac®ireglvia a telephone cable type
connection. In the unlikely event that the dispatchmguter fails, the other car's computer
shall operate as a full simplex system. Hall cdilslide interconnected to both car controllers
for this purpose.

7.2.3 Built-in Diagnostics

A simple to use, powerful diagnostic station shalblilt into the computer microprocessor
board. Capabilities shall include onsite reprogrammirgjefator “personality” parameters via
the LCD display.

The built-in digital alpha/numerical display sectiof the diagnostics circuitry shall be capable
of displaying elevator current error/fault status agdosed by the computer logic. Such
information shall include data corresponding to computenaong, reprogrammable parameters,
input/output status, fault retrieval, security code paramsetar and hall call registered, control
program "flags", etc. This data shall be displayed bctag diagnostic switch settings.

In addition to allowing a serviceman to enter callshauit requiring system shut down the
diagnostics logic shall permit reprogramming of parametetading, but not limited to, car
stopping table, control timers (such as door timers, nggoerator shutdown times, maximum
ETA), special functions (such as fire/parking floorsngalinging control, Group System call
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assignment, automatic program selection parametesypatial optional features (such as
building security access codes).

The controller shall also be equipped with a comprehemsinder of indicators for displaying
car position, direction, car/hall calls, relay indaa, etc. to facilitate elevator monitoring and
troubleshooting at a glance.

Video display, remote communications via modem, and hasdetevator performance printing

shall be available by means of the provided output porttajed driving PC computers
including laptops and handhelds.
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Section8 MOTORS & MACHINES

Overview Motors & Machines / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of riediability.

Elevator Controls provides motors and machines designedispkcfor elevator duty
applications. Controller/motor packages provide one-cdéramg convenience and the
assurance that all components will work well together.

Motor and Machine options include:

* Hydraulic Motors, both dry and submersible

* AC or DC motors with foot or flange mounting
* Geared Machines

* DC Gearless Machines

* AC Permanent Magnet Gearless Machines

* AC Induction Gearless Machines

Motors and machines are provided from various sources téysaisomer specifications,
delivery requirements and performance parameters uniqueticuf@arapplications.
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Section9  OPTIONAL FEATURES

Overview of Optional Features
A comprehensive range of optional features has beeroge¢eto satisfy standard — and some
unusual — requirements. The list of available optioreinually expanding.

Our custom engineering capabilities and expertise areaélaiio satisfy your requirements, no
matter how complex. ContaEtEVATOR CONTROLS for more information.

Index to the following subsections:

9.1 Specifications for ACS Alternate Call Scheme &eat

9.2 Specifications for Attendant Operation

9.3 Specifications for Emergency Power Operation

9.4 Specifications for Medical Emergency Service/Code Bl

9.5 Specifications for Swing Car Operation with Incoospus Riser

9.1 Specifications for ACS Alternate Call Scheme Feature

OPTIONAL: The elevator system shall provide a meansyotching from the main hall call
push-button system to an ACS Alternate Call Systene A®S option shall allow one of the
following:

a. In buildings having ALL double opening cars, the systenhsh#éch service from
one side opening to the alternate side opening.

b. In buildings having SOME double opening cars, access ttdraeate side opening
shall be selectively switched on/off, allowing cars twedoth sides or the main side
opening only.

c. Access to floors served by only one or more catfsersystem shall be restricted by
switching to ACS operating mode.

d. A general "remapping” of a building's hall calvseg system shall be selectable,
thereby adding or removing service to some floors by swigcta ACS operating
mode.

The implementation of ACS Alternate Call Schemedaiall use microcomputer technology to
ensure reliability of operation and ease of reprogrammingelays-based system shall not be
accepted.

The ACS system shall be placed in alternate call nbgdesingle input to the microcomputer
system, including but not limited to a key switch or tirfeck, etc.

9.2 Specifications for Attendant Operation
OPTIONAL: The elevator control system shall be gqured such that it can be operated with
or without an attendant.
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The transfer from automatic to attendant operation Sleadiccomplished by means of a key
operated switch located in the car station. Thete#ioa shall also contain an up and down
direction button, and an optionally supplied "pass" bugteabling floors where hall calls have
been registered to be skipped. A service demand buzzer alwdvmpgignal lights shall in the
car station shall also be supported.

When the transfer switch is in the attendant pasitibe car shall answer calls normally, except
that by operating either the up or down button, the attérgteall establish the direction of
travel, close the doors and start the car after eagh #rrival and leveling at the landing and
door opening shall be fully automatic. The doors shalbrerapen until direction is initiated by
the attendant. If the button is released before thesdwe fully closed and interlocked, the
doors shall reopen.

Continuous pressure on the "pass” button shall causathe bypass the corridor calls and
respond only to preregistered calls in the directiomaxfal. The bypassed calls shall remain
registered to be answered by another car @anmther trip.

The up and down signal lights shall indicate that an unaresivcorridor call is above or below
the car. These lights shall remain illuminated urkitalls for that direction are answered.

Operation of an up or down corridor push-button shall soumgdd¢hvice demand buzzer in the
car to alert the attendant.

9.3 Specifications for Emergency Power Operation

OPTIONAL: When emergency power generation is deteeedator cars shall be
automatically returned one by one to the main lobbyea&h car arrives, doors will be opened
and the car shall remain at the lobby with the doorsexpelVhile each car is being returned to
the lobby, all other cars shall be shut down to avoidoseyload of the emergency power
generating system.

Once all cars have been returned to the lobby, one @ caos shall be selected to run under
emergency power, based upon the predetermined capacityehtdrgency power generator.
Emergency Power Operation shall not allow more carsridhan can be safely handled by the
emergency power generator. The actual number of carategeshall be an adjustable
predetermined value.

9.4 Specifications for Medical Emergency Service/Code Blue
OPTIONAL: Medical Emergency Service/Code Blue shdllaay in-service elevator to any
floor on an emergency basis, operating independently friousSystem and landing call
signals. A medical emergency call switch shall beaifesd at each floor where the ability to
enable emergency service operation is desired.

The medical emergency call key switch shall be apasition, key-operated, momentary-

pressure, spring-return-to-off type switch, with a oadlistration light jewel provided adjacent to
each switch.
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When a medical emergency call switch is activateahaflaor, the call registration light jewel
will illuminate at that floor only, and the elevatordap System shall instantly select the nearest
available elevator in group service to respond to the rakelinergency call.

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

If the selected car is traveling away from the floowhich the medical emergency call was
entered, the car will slow down, stop at the nedlest (maintaining doors closed), reverse
direction, and proceed nonstop to the medical emergexicfoor. If the selected car is
traveling toward the floor at which the medical emecyerall was entered, it will proceed to
that floor nonstop unless, at the time of selectiohappened to be slowing down for a stop, in
which event, the car will stop, maintain doors closed| immediately restart, responding to the
medical emergency floor call.

Upon arrival at the medical emergency floor, thestell remain with doors open for an
adjustable time interval (that may be set within tege of 10 to 30 seconds). After this interval
has expired, if the car has not otherwise been plawededical emergency operation from
within the car, it will automatically return to nornsdrvice.

A medical emergency key switch shall be located in eacloperating station for selecting
medical emergency service. Upon activation of the lagtgh, the car shall accept a call to any
floor, close doors, and proceed nonstop to the seleciad flReturn of the key switch to the
normal position shall restore the car to normal service

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

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

All of the key switches for all elevators in the nwad emergency service system shall operate
from the same key. The medical emergency call seka@geshall not operate any other key
switch in the elevator system, nor shall any otlesr ksed within the elevator system operate the
medical emergency call service switches.

If all cars are out of service or otherwise unable to ansm emergency call, the registration
light shall not illuminate.

9.5 Specifications for Swing Car Operation with Inconspicuoufiser
OPTIONAL: The elevator system shall provide a meansiwve one car from a multi-car
Group System, and convert it to simplex collectivea®@te. This car shall operate
independently from the Group System, and respond to its'imamnspicuous” hall call riser.
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While in inconspicuous hall call mode, the car shalls@mwy combination of floors and
openings. The selection of these floors shall be bynme#tfield reprogrammable options stored
within the car microcomputer system.

Implementation of inconspicuous hall call system |@iall use microcomputer technology to
ensure reliability of operation.

The system shall be place in inconspicuous hall cadlarby a single input to the microcomputer

system, including but not limited to a key switch or tirtexk, etc., or automatically by means
of inconspicuous demand detection logic.
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Section 10 EZ-LINK™ SERIAL COMMUNICATION

Overview of Ez-LINK ™ Serial Communication/Recommended Use

Elevator Controls Ez-LINK Serial Communication providesadternative to traditional discrete
wiring for signal fixtures, eliminating the time, labardamaterial to run dedicated wires for each
signal. Serial Communication allows multiple sigrtalshare the same wiring. Ez-LINK
options are available for Hall Stations, Car Operatiages and Cartop signals.

The highly robust and reliable Ez-LINK system is rembikaimple to install, configure and
maintain. The Ez-LINK Network includes communicatidaghe top of the car with a TOC-
Node, independent front and rear door nodes, COP-Nodemudndirop Hall nodes for front
and rear hall calls. Ez-LINK can be configured for TR@de configuration only, Hall-Nodes
configuration only, or both TOC-Node and Hall-Nodes configonatproviding maximum
flexibility for project configuration.

The Ez-LINK network is recommended for mid to high risédmgs where significant wiring
labor and material savings can be realized by eliminawiagy discrete conductors. Ez-LINK is
also recommended for projects requiring many optionstéixabr exceed existing wiring and
traveling cable capacity. Use of the Ez-LINK netwot&was for localized wiring and reduces
traveling cable requirements

10.1 Specifications for Ez-LINK™ Serial Communication

The Ez-LINK network shall provide up to 64 front and 64 reataca hall calls via a combined
serial communications network providing RS-422 full duplesnmunications to the top car, and
RS-485 Multi-Drop to hall stations. The system shaliagtia TOC microprocessor board, COP
microprocessor board, and Hall microprocessor boardeé&teca TOC-Node, COP-Nodes, and
Hall-Nodes respectively. A COP-EX board shall be provideceguired for 1O signal
expansion for either the TOC or COP boards.

10.1.1 TOC-Node Serial Communication to Top of Car

An Ez-LINK TOC-Node shall provide a localized and cemteal wiring interface for the
elevator selector, car top inspection station, loaidhweg device, and door operator (front and
rear as required). In addition, the system shall gatifi@mnation from both front and Rear
COP-Nodes.

A TOC microprocessor board shall gather all signalmfthe top of car, including the selector
unit, door operator limit switches, load weighing device, cairtspection station, etc. It shall
also receive all information from the COP board fr@md rear, if elevator has rear doors) via an
RS-485 channel dedicated for communications between TOC@® boards. This information
shall be combined with locally gathered information anddmatted via RS-422 connectitm

the main elevator computer. The TOC board shall requirsoftware programming — board
confirmation shall be handled by the main elevator coerput
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10.1.1.1 COP-Node Serial Communication to Car Operating Pahe

An Ez-LINK COP-Node shall provide a localized and centriahg interface for all car calls
and functions housed within the Car Operating Panel, includihgdi limited to Door Open
button, Door Close Button, Independent Service, and féirec® switches. The COP-Node
shall function as a slave to the TOC-Node which shaitroball Car Operating Panel functions.

A COP microprocessor board shall gather all signals titte COP buttons, such as car calls,
door open and door close buttons, fire service, etc. ansimiasuch information via RS-485 to
the TOC board. It shall also recemitoutput information for car call outputs, passing chime
fire indicators, etc. from the TOC through the samedRS communications channel. The COP
board shall require no software programming — board coaffiom shall be handled by the main
elevator computer via the TOC board.

10.1.2 Hall-Nodes Serial Communication to Hall Fixtures

Ez-LINK Hall-Nodes shall provide localized and centradizerring interface for Hall Stations in
a multi-drop industry standard RS-485 communication protocoidt Up to 64 front and 64
rear hall stations shall be linked together via Ez-LIN&IHNode network. Address node
configuration shall be achieved using a simple onboard deflonalcode addressing switch
gear coupled with a front or rear function selectiortgwi

A hall-node microprocessor board shall be provided at leaclng in a multi-drop
configuration. This board shall gather hall call infotima, per opening, and shall transmit this
information to the main elevator microprocessor V& 485 multi-drop communication path.

10.1.3 COP-EX Input Output Expander Board

The Ez-LINK COP-EX board shall provide sixteen genamalits/outputs used to accommodate
signals not otherwise gathered and communicated via theo€@e TOC boards. Such signals
shall include car calls, attendant service, line per flositipn indicators, etc.
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Section 11 LANDING SYSTEMS

Overview of Landing Systems / Recommended Use

A variety of landing systems have been developed to w#tisfrequirements of most
applications. Choices includé/ane & Magnetic Switchtype system, dape Selectortype
system (IP8300), and a system udiggforated Tapein conjunction with quadrature pulse
sensing (IP8300-PVF) for Position-Velocity Feedback aptinat Each type is best suited for
a particular application and/or elevator contract spaege.

Vane & Magnetic Switch: Recommended for use in lower speed applications to 150
fpm for Hydraulic controls or traction cars with velky feedback or open loop up to four
stops. Use for higher speeds and landings is not recodatdeinless required or
specified.

Tape Selector(IP8300): Recommended for use in low- to mid-rise elevators to 350 fpm
with velocity feedback.

Perforated Tape Selecto(IP8300-PVF)or Optional Encoder: Recommended for use
with mid- to high-rise elevators equipped with the Elev&ontrols PVF Position
Velocity Feedback option.

Index to the following subsections:

11.1 Specifications for Vane & Magnetic Switch Landingt&m
11.2 Specifications for Tape Selector Landing System
11.3 Specifications for Perforated Tape Selector oroDatiEncoder Landing System

111 Specifications for Vane & Magnetic Switch Landing Sysim

The landing system shall be comprised of a metal en@aghich shall be mounted to the
crosshead with brackets and mounting hardware. Thesemelshall contain enclosed U-shaped
magnetic switches, mounted in three vertical lanese @ne shall be provided for level up, level
down and door zone. Two additional lanes shall be providedgaged: one lane for up
selector stepping; the other lane for down selectppstg. The ability to vertically adjust the
magnetic switches shall be provided.

Metal vanes attached to brackets shall be mounted guitle rails with either cast or spring rail
mounting clips. One vane shall be mounted at each iifosuch a manner as to align vertically
with the level lane of the enclosuieestablish the automatic leveling zone. Leveling sensor
shall provide car leveling accuracy of % inch or better.

At intermediate floors, one vane shall be mounted alaypdown distance below the level vane.
One vane shall be mounted at down slowdown distarmeedbe level vane. Both vanes shall
be mounted in such a manner as to align vertically thir respective selector stepping lanes.

At the top terminal landing, one vane shall be mountegh alowdown distance below the level
vane. At the bottom terminal landing, one vane shathbanted at down slowdown distance
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above the level vane. Both vanes shall be mountadtim@ manner as to align vertically with
their respective selector stepping lanes.

If intermediate slowdown inputs are required, additionadnetic switches in their own
respective lanes and vanes and brackets shall be provided.

A combination of adjustments of the car mounted encoand rail mounted vanes in both the
vertical and horizontal directions shall allow thetah@anes to properly engage the magnetic
switches taking into consideration front-to-back and sidside movement of the elevator.

11.2 Specifications for Tape Selectdranding System

The landing system shall be comprised of a metal endasgitin guide shoes which shall be
mounted to the crosshead with brackets and mounting haadwaie enclosure shall be of the
floating type to accommodate horizontal movement otape. The enclosure shall have
magnetically actuated sensors for level up, level daear zone and selector stepping. As an
option, absolute floor encoding shall be made available.

A metal tape shall be mounted vertically from nearttigeof the hoistway to near the bottom of
the hoistway. The top mounting bracket shall be rtedim such a position that the elevator
shall not strike the bracket when at its extreme ufppdrof travel. The bottom mounting
bracket shall be mounted in such a position that thatele shall not strike the bracket when at
its extreme lower limit of travel. The bottom bkat shall be provided with springs to maintain
proper tension of the tape.

Magnetic strips shall be applied to the metal tapernotfon as vanes which shall activate
selector sensors. One vane shall be mounted afleaclin such a manner as to align vertically
with the level lane of the enclosure to establishati@®matic leveling zone. Leveling sensors
shall provide car leveling accuracy within ¥ inch or better.

At intermediate floors, one vane shall be mounted alaypdown distance below the level vane.
One vane shall be mounted at down slowdown distarmeedbe level vane. Both vanes shall
be mounted in such a manner as to align vertically thir respective selector stepping lanes.

At the top terminal landing, one vane shall be mountegh alowdown distance below the level
vane. At the bottom terminal landing, one vane shathbanted at down slowdown distance
above the level vane. Both vanes shall be mountadtim@ manner as to align vertically with
their respective selector stepping lanes.

If intermediate slowdown inputs are required, additionadnetic vanes in their own respective
lanes shall be provided.

A combination of adjustments of the car-mounted encéoseansors and tape-mounted vanes, in
both the vertical and horizontal directions, shiddiva the vanes to properly engage the magnetic
sensing switches. These adjustments shall accommoalatal front-to-back and side-to-side
movement of the elevator.
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11.3 Specifications for Perforated Tape Selector or OptionaEncoder
Landing System

The landing system shall be comprised of a metal en@asgitin guide shoes which shall be

mounted to the crosshead with brackets and mounting haadwaie enclosure shall be of the

floating type to accommodate horizontal movement otape. The enclosure shall have

magnetically actuated sensors for level up, level dalwar zone and optional floor position

encoding.

A metal tape shall be mounted vertically from nearttigeof the hoistway to near the bottom of
the hoistway. The top mounting bracket shall be rtedim such a position that the elevator
shall not strike the bracket when at its extreme ufppdrof travel. The bottom mounting
bracket shall be mounted in such a position that thatele shall not strike the bracket when at
its extreme lower limit of travel. The bottom bkat shall be provided with springs to maintain
proper tension of the tape.

The tape shall be manufactured with a series of leleteredver the entire length of the tape.
The holes shall be 3/8” center-to-center. ed@ctronic sensor with two quadrature-channels
shall read each hole as the elevator travels throwghdistway. Signals from each channel
shall be electronically converted to create two symeedtsquare wave signals offset by 90
degrees. The square wave signals shall be decoded yntineller in such a manner as to
determine speed, incremental position, and directioheoélevator the entire length of the
hoistway with accuracy within 3/16 of an inch or better.

Optionally, an encoder located on the cartop or on thergor shall be used to provide
guadrature signals where a tapeless system is preferred.

Position feedback from the hole-reading sensors shakée by the controller to continuously
adjust the mathematically computed optimal speed ouaipatfunction of distance from the
target floor. During deceleration, the system shaitfion in such a way as to provide accurate
positioning of the elevator through final leveling.

When the elevator is level with a respective fl@oseries of sensors shall read magnets placed
on the tapen such a manner as to create a binary count that is ut@cuparticular floor. Each
floor shall have a unique binary code which shall be used ¢odieie absolute floor position.

An additional magnet shall be placed on the tape &t #=ar in such a manner as to align

vertically with the level lane of the enclosure spablish the automatic leveling zone. Leveling
sensors shall provide car leveling accuracy within ¥ imdbetter.
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Section 12 LIMIT SWITCHES

Section currently under revision.

For current specification language please coriizEMATOR CONTROLS.
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Section 13  LOAD WEIGHING

Section currently under revision.

For current specification language please coriizEMATOR CONTROLS.
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Section 14  INTERACT™ CENTRAL & REMOTE MONITORING

Overview EC Interact™ / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraat@signed and engineered using
appropriate, proven technology... to ensure years of riediability.

Interact™, our answer to central and remote elevator monitoprmyides instant insight for
elevator system performance. Many convenient, eaggddunctions have been combined into
a single software product. This command and controésy$&br elevators is both interactive and
intuitive, satisfying the needs of diverse users:

* Contractors

0 Maintenance and troubleshooting
» Consultants

o Traffic analysis

o Confirm that system operation meets/exceeds perforragechmarks
» Building Owners / Property Mangers

o Daily monitoring of passenger handling capacity

o Elevator system management for reoccurring and speaat®

0 Reporting

Each user community is served by one or more compongtemct™.

Building owners and property managerswill find the Interact" Elevator Management system
extremely useful. The management and monitoring softemables comprehensive interaction
with the elevator system and management capabilitibsding: event scheduling with start/stop
intervals, floor service car mapping and call lock-owsusity control parameters, extensive
monitoring and flexible management functions, charts,rtepal export capabilities.

Consultantswill be particularly interested in InterdtTraffic Analysis. Extensive menus
provide access to numerous traffic reports, call managieraports, and performance charts.
Standard reports include calls per hour, per opening, peruppar down) and per day;

including wait times with minimum and maximum, average staddard deviation; and call
distribution per wait time, per date, per hour, per flamd per call type. Custom report can also
be created and all reports are easily exported in reujpippular formats.

Elevator Contractors will find Interact™ Troubleshooting Tools and Fault Log save time and
labor. Elevator troubleshooting features provide a wedlthformation easily accessed via
multiple menus, including graphs that detail fault typed status of critical elevator signals over
time, listed by type, by car, by date, by time, by floa¥ emore. Fault details are listed with
number of occurrences and associated relevant informattuding car position, car status,
date/time of occurrence and more.
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14.0 General

Interact™ interactive command and control for elevators ghrallide functionality for Elevator
Contractors, Elevator Consultants, and Building OwReoperty Mangers. The system shall
gather, store, and facilitate intuitive access andrtegoof information for multiple elevators in
local and/or remote buildings on a single campus, ldaatene city or distributed throughout
multiple cities and countries around the globe.

Emergency or fault conditions shall be immediately regtbemploying a variety of means as
intuitively and flexibly selected and configured by the systeser.

14.1 Interact™ Software

Interact™ is an interactive Microsoft Windows®-based system thas on a standard personal
computer. InteralY is equally as useful with modernized or new elevatdaliasions. Various
connectivity options facilitate local or remote cortieatto multiple elevator systems. The
system shall be capable of simultaneous display ofipfeitlevator systems on a single screen.

14.2 Specifications Interact” Command and Control System

Interact™ shall monitor all elevators attached to the systemeény elevator shutdown
occurs, the elevator system shall initiate transmmsef emergency information to the elevator
command center. The Inter8ttsystem shall receive and process any emergency call by
displaying the event on the monitor screen and printirggpart identifying the event on a
designated printer.

14.2.1  Connectivity
Transparent connection to the elevator system shalreically be created in the background
to facilitate transfer and collection of availableajathich shall be organized in a database.

14.2.2 Intuitive User Interface

Interact™ shall provide easy-to-use pull-down menus, using the Micré¢mitiows® based
operating system, allowing the user to monitor and revievekvator performance database in
various formats.

Interact™ shall also provide proper menus for monitoring the eteatstem, and where
applicable, for altering various elevator system parameténe individual user's interaction
level with the system shall be defined by the monitorirgjesy manager.

14.2.3.1 Hardware

The Interact” command and control system shall be installed at grusgsid location
appropriate for the purpose of monitoring all designatedrobsystems. Intera® hardware
shall consist of a PC-type personal computer on whichdctf& software is installed, a monitor,
printer and keyboard.
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14.2.3.2 Command Center Computer Requirements
A PC-type computer shall be required equipped with theviatio:

Minimum Recommended
a. Processor: Pentium 233MHz 1.6GHz
b. RAM 32 MB 256MB or greater
c. Hard Drive 1GB 10 GB or greater
d. RS232 Serial ports 1 2
e. Parallel port 1 1
f. Floppy drive 3.5" 0 1
g. CD-ROM Drive 1 1
h. SVGA card 1 1
I. SVGA monitor 15” 17" +
] Printer Parallel w/ cable Parallel w/ cable

14.2.4  Connectivity Options

Transparent connections shall be made automaticallgibabkground. Dial up methods or
systems that require disconnection from one systemdier @0 connect with another shall not be
accepted.

A variety of connectivity options are available fotdract™ as follows:

a. Modem Connectivity: 1 modem at the PC. Phone lines required.
a. Line Driver Connectivity: RS-485 Line driver at each end of the communicationgs
(Wire connection utilizing CAT 5 cable, good for up to 1.2em)
b. Ethernet Connectivity: Requires Ethernet Terminal Servers at each coettroll
connection (group, simplex, duplex) and one at the desidrantral station.
c. Serial Connectivity: Serial cable at controller

14.2.5 Graphical User Interface

The Interact" system shall run under the Microsoft Windows® operatirsgesy. The user
interface shall be based on the standard Windows actednd function similar to other
Windows®' programs.

14.2.6  Monitoring and Diagnosis Screens
When connected to an elevator system, Int&fastall be capable of displaying various screens
in real time to facilitate system monitoring and diagjao

14.2.7 Online Context-Sensitive Help

The Interact” system shall provide a complete and comprehensive onlipsystem. A
complete online support manual shall be imbedded in the onogjtsystem. A context
sensitive help program shall provide users with assistanaederstanding the various program
functions.
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14.2.8 Elevator System Summary

The Interact” system shall provide a screen which briefly describegkwvator system,
including the job number, job name, number of cars, numbandings, number of openings
per landing for each car, car labels, landing labelks,skrvice options, serial communication
port definitions and other system options. The user bhadble to reprogram floor numbers and
job names to match the actual building names.

14.2.9 Car Flags

The Interact" system shall display each car’s internally generatemputer flags, complete call
assignments, and allow the registration of calls smgle screen to facilitate performance
analysis and problem diagnosis.

14.2.10 Graphical Hoistway Display

The Interact” system shall display a graphical representationeoétévator system hoistway
such that the user can intuitively view movement of etavedrs within the hoistway and other
information including, but not limited to the following:

Simulated hoistway and car configuration

Individual elevator position

Individual elevator car calls

Individual elevator direction

Individual elevator door position

Individual elevator status of operation

Individual elevator communication status

Registered up and down hall calls

G900 group system mode of operation

Assigned hall calls to individual elevator (G900 group pnly
Hall call wait time per registered hall call (G900 groupypnl
Remote registration of car and hall calls (G900 group only)

T TQ@ TP a0o

14.2.11 SNystem Parameters
The Interact” system shall display elevator system control afuisauient parameters for group
operation (G900 group only) including, but not limited to theofwihg:

Parking floors and their priorities

Hall call priority times per landing

Parking floor delay time

Parking reassignment (shuffle) delay time

Group mode of operation

Parameters which define each mode of operation
Parameters for lobby up peak operation
Parameters for traffic identification

Timed activation of programmed group configurations
View and change individual car parameters

Door dwell times

Time out of service parameter

T TQ@ TP a0o
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m. Nudging time parameter
n. Calculated car times (Not Adjustable): door opening time, dlesing time,
through time, deceleration time.

14.2.12 Emergency and/or Fault Notification

In the unlikely event of an elevator shutdown, or amgoptlefined system emergency condition,
the Interact" system shall recognize the presence of such conditiomf respond with
notifications including, but not limited to:

a. On screen error message
b. Printing an error report
c. E-mailing an error report to one or multiple destinations

The variety of means shall be intuitively and flexibglectable and configurable by the system
user.

14.2.13 Analytical Toolset
The Interact" system shall support traffic and fault analysis by priagidiccess to system
performance and fault data selected by time, type df feid to reveal underlying patters.

14.2.14 Standard and Custom Screen and Printed Reports
The Interact” system shall provide historical and performance repdiishashall be easily
sorted and selectable to focus on specific informationtefest.

In addition to an extensive library of the predefinedrep the Interadt! system shall be
capable of generating user defined custom reports.

All reports shall be graphically represented, and userrprefes shall be easily set to format
graph types, styles, display colors and even 3-D foremaesentation.

14.2.15 Reportable Data

The Interact" system shall provide the ability to extract ranges o datl produce on screen
and printable reports including graphical and tabular reprasems, where the user can select
time frame resolution down to intervals measured in remuhcluding but not limited to the
following information:

Hall call, car call and miscellaneous reports

Average wait time per time and direction by period

Number of hall calls per time by period

Group system and car controller faults/events by diate,and event
description/status

Emergency faults/events by specific event or categbeyents by time period
Hall call response in specified intervals (secondsluding call responses within
a particular interval

g. Hall call distribution by date, time, direction, hadlwand wait time

apop

- o
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h. Hall call performance by floor, direction including numioéregistered calls,
average wait time, maximum wait time and minimum weie

i.  Number of hall calls per landing and direction by landa@igection, and time
period

] Average wait time per landing and direction by landinggaion, and time period

k. Number of hall calls answered per car for a specified period.

Percent of up and down hall calls by percentage, direciwhtime period

m. Car call distribution by car, source floor, destinafioor, door (front/rear), travel

time, and time period

Car call performance by car, average travel timejmmim travel time and

maximum travel time, and by time period

Number of car calls per car by time period

Number of car calls per landing by time period

Average travel time per car by car, and by time period

Average travel time between source and destination l&ypeniod

=

~aTo

14.2.16 Relational Database

The Interact" system shall be constructed and programmable to autathatiollect data from
all monitored elevator systems and update its databasesystem shall provide multiple level
of password protection for system use. All data colte@tam monitored elevator systems shall
be stored in a relational database which shall fataliimitless possible search methods and
selection criteria for viewing and analyzing collected data.

14.3 General — Lift-Net

Lift-Net provides comprehensive monitoring solutions thalude elevators, escalators and
moving walkways of diverse age and brand, including Elev@bmtrols. When a mix of
equipment must be monitored within a single system;Nigit is the preferred choice. There is
some tradeoff between the comprehensive amount of dgaitatde within the Interact system vs
the breadth of equipment that can be monitored usingNaft
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Section 15 SECURITY

Overview EC Basic Security / Recommended Use

Elevator Controls Corporation is a highly regarded manufacturer of Non-proprietary,
microprocessor-based elevator controls. Our equipraai@signed and engineered using
appropriate, proven technology... to ensure years of riadiability.

Today's environment has brought increased attentiorctarisgconcerns. Regulation,
restriction and control of vertical transportationhinta building can be a critical component of
total facility security programs intended to detect, defend facilitate response to intrusion.

EC Basic Security prevents unauthorized individuals fratareng car calls and allows only
authorized individuals to access restricted floors.idBaseract Security with Display enhances
EC Basic Security by providing the ability to activate oratigate access restrictions from a
machine room Display or remote system monitoring Displaying Interact” Monitoring
software.

Options include interfacing to various types of Card Re8gistems, Floor Key Lockout
operation, and Anti-Terrorism Control.

15.0 General
Elevator security options available for Blevator Controls controllers include EC Basic car
call button Security and Basic Interact Security witbdIay.

15.1 Specifications Basic Car Call Button Security

OPTIONAL - EC Basic Security can be used to prevent naauzed individuals from entering
car calls and allows only authorized individuals to accessicted floors.Basic Security
provides a means to prevent unauthorized registratioarafadls by allowing access only to the
floor/s for which an elevator passenger is authorizedtingxrom the elevator at designated
lobby floors shall not be restricted.

The EC Basic Security system shall allow access tdlaayor combination of floors controlled
by the elevator security system to be either unrestrateéstricted. A single input to the
microcomputer system, such as a key switch, time cktck shall place the system in secure
mode.

Secure Mode shall have the effect of rendering all ahbattons inoperative except those for
floors programmed to allow unrestricted access. Adecessstricted floors shall be
accomplished from any floor by entering a hall call.e Blriving elevator car shall require that
the destination floor be followed by entry of an asogsde, using the standard car operating
panel pushbuttons, in order to register a car call.

If the code sequence has been entered correctly, tloestihation lamp shall be illuminated

and the call accepted. Without entry of the corredecoar call registration shall not be
accepted. Multiple attempts shall be allowed.
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An optional restricted floor indicator can be illurated to confirm that access to a restricted
floor is being requested.

The access authorization sequence shall start witthetténation floor button, followed by entry
of a code sequence of up to eight numbers. If a sequens@akmatch one contained in the
security system data table, the memory shall automigtisalcleared and the elevator passenger
denied access.

While in Secure Mode, elevators shall park at designated ktdadoys to prevent parking at and
subsequent unauthorized access to restricted floors.

Emergency operations including Fire Service shall overgedargy operation.

15.2 Specifications Basic Interalt' Security with Display

Basic Interact Security with Display enhances EC B8siturity by providing the ability to
activate or deactivate access restrictions from enmacoom Display or remote system
monitoring Display running Interadf Monitoring software.

15.2.1 Car Call Access

OPTIONAL - Basic Interact Security with Display shallow either restricted or unrestricted
access to any floor or floors controlled by the elewasszurity system. Field programmable
floor security codes shall be required for access.

The EC Basic Interact Security system shall alloeeas to any floor or combination of floors
controlled by the elevator security system to be eithegstricted or restricted. A single input to
the microcomputer system, such as a key switch, disetayinal or software timer table, shall
place the system in Secure Mode.

While in Secure Mode, elevators shall park at designated ktdadoys to prevent parking at and
subsequent unauthorized access to restricted floors.

Secure Mode shall have the effect of rendering all athbattons inoperative except those for
floors programmed to allow unrestricted access. Adcessstricted floors shall be
accomplished from any floor by entering a hall call.e Blriving elevator car shall require that
the destination floor be followed by entry of an asogsde, using the standard car operating
panel pushbuttons, in order to register a car call.

If the code sequence has been entered correctly, tfoestihation lamp shall be illuminated
and the call accepted. Without entry of the corredecoar call registration shall not be
accepted. Multiple attempts shall be allowed.

An optional restricted floor indicator can be illurated to confirm that access to a restricted
floor is being requested.

The access authorization sequence shall start witthetsténation floor button, followed by entry
of a code sequence of up to eight numbers. If a sequens@akmatch one contained in the
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security system data table, the memory shall automigtisalcleared and the elevator passenger
denied access.

While in Secure Mode, elevators shall park at designated Rtdadoys to prevent parking at and
subsequent unauthorized access to restricted floors.

Emergency operations including Fire Service shall overgdargy operation.

15.2.2 The Interact Security Car or Hall Call Lockout
OPTIONAL - Interact Security shall allow the userctimpletely disable a car or hall call button
from within the Interact Security system as if a Fl&ey Lockout had been activated.

Emergency operations including Fire Service shall overildaaes of Interact Security
operation.

15.3 Card Reader Interface

OPTIONAL - A Card Reader Interface shall be provided. ddrel reader vendor shall provide a
dry contact output which shall be used to restrict registn of calls. Such contact/s shall be
provided per opening, per call or for groups of calls and opeamgsquired.

Emergency operations including Fire Service shall overratel Reader Lockout mode.

154 Floor Key Lockout

OPTIONAL - A floor key lockout interface shall be provitito disable registration of calls.
Floor Key Lockout function shall be provided per opening, pé#roc for groups of calls and
openings as required.

Emergency operations including Fire Service shall overrioler Key Lockout mode.

15.5 Anti-Terrorism Control

OPTIONAL — Anti-Terrorism Control is intended to workrigain-hand with other means of
detection and intervention. Anti-Terrorism operatshall be enabled upon activation of an
Anti-Terrorism Switch located either at the lobby, lolgoyisole or at a remote location.

When an Anti-Terrorism Switch is activated, if tHevator is already at the lobby with doors
closed, the doors shall remain closed.

If the elevator is in motion traveling away from lobbye elevator shall stop at the next
available floor without opening the doors, and return stop-to the lobby where doors shall
open. Once exiting passengers have vacated the elgh&tdoors shall close.

If the elevator is in motion traveling toward the lobthe elevator shall return non-stop to the
lobby where doors shall open. Once exiting passengers heateddhe elevator, the doors shall
close.
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Anti-Terrorism Control circuitry shall operate withmplex, duplex and/or group controls. Any
floor/s can be designated as a lobby floor.

15.6 Custom Security Functions

OPTIONAL — A wide range of customized security functicas be developed to meet complex
specifications. Inquire in confidence about unique and higldyomized security options to
satisfy specific security requirements.
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Section 16 PHYSICAL SPECIFICATIONS

16.1 General Enclosure Specs

Standard: NEMA 1 lockable enclosure shall be provided standard for indoor non
dusty, uncarpeted environments.
Available: NEMA 4, 4X, 12, 7, 9 rated enclosures for harsh, danmpardous

environments; air conditioned enclosures optional.

Actual Enclosure:  Size and NEMA rating determined by Customer requiremeqtspment
size & options.

16.2 H900 Hydraulic Controllers
For controls to 100 HP the following NEMA 1 enclosureslisbe offered:

Standard Enclosure: (Nom) 36" W x 30"H x 7" D
Intermediate Enclosure: (Nom) 36" W x 38" H x 10" D
Jumbo Enclosure: (Nom) 36" W x 48" H x 14” D

16.3 V900 Traction Controllers
For controls to 100 HP the following NEMA 1 enclosureslishe offered:

Standard Enclosure: (Nom) 36" W x 77"H x 12" D
Wall Mount Enclosure: (Nom) 36" W x 63" H x 14” D

16.4 G900 Group System
Standard Enclosure: (Nom) 22" W x 70" H x 24" D

(free standing with front & rear hinged doors, NEWMA
Wall Mount Enclosure: (Nom) 36" W x 30"H x 7" D

16.5 General Power Specifications
All systems to 100 HP are available to operate at otigedbllowing AC voltages: 208, 220,
240, 440-480, 575, 600 @ 30-60Hz. 380/415VAC @ 50Hz also available.

V900, H900 Power input protection shall be provided in the form of eitheircuit breaker or a
fused disconnect in accordance with the National EteCwde and applicable local codes, sized
for Motor HP plus 5HP, at the specified input voltage +/-10&bfeequency +/-2%.

16.6 Operating Environment
Machine Room Temperature: Ambient air temperature range 32° to 104° F (0° to 40° C)
Maximum Inside Enclosure: Shall not exceed 122° 0° C)

Operating Temperature: 32° Fto 122° H0° C to 50° C)
Storage Temperature: -22° F to 150° H-30° C to 65° C)
Humidity: 10% to 90% non-condensing
Altitude: Up to 7500 fee(2286 m)
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