CITY OF HOUSTON                                                                            TRAFFIC SIGNAL

STANDARD SPECIFICATION                  

       

  CONTROLLER


SECTION 16708 

TRAFFIC SIGNAL CONTROLLER – 

MODEL 2070 AND 2070L EQUIPMENT

PART 1     GENERAL

1.01
SECTION INCLUDES
A.
This specification covers traffic controllers to be purchased for installation into NEMA-TS-1 and Type 332 control cabinets.  The Contractor shall provide, deliver and install Model 2070 and Model 2070L controllers, with the modules and external wiring harness defined herein.  The Contractor shall supply operating system software, drivers and descriptors, initialization software, and the validation suite as required herein, traffic control software will be supplied by others.  The Contractor shall supply Model 2070 and Model 2070L Controller
 Equipment in accordance to the delivery schedule shown in the contract.

1.02
CALTRANS COMPLIANCE

The Model 2070 and Model 2070L controller shall comply with the Transportation Electrical Equipment Specifications (TEES), dated July, 1995, with Chapters 1, 9, and 10 revised April 1998 and again in November 1998 (along with any subsequent revisions, either published or non‑published, that may exist on date the contract is signed) published by the California Department of Transportation.

1.03
DELIVERY   TC "5.0
CONTRACTOR REQUIREMENTS" \f C \l "1" 

A.
Schedule TC "5.1
Schedule" \f C \l "1" 

1.
The Contractor shall furnish, within sixty (60) calendar days after the Notice to Proceed, two samples of each type of unit included in the bid.  Once evaluation units are approved, the Contractor shall furnish production controller units according to the delivery orders to be issued.

2.      It is anticipated that the evaluation period will not exceed thirty (30)

days.

1.04
UNIT PRICES TC "6.0
MEASUREMENT" \f C \l "1" 

A.
Measurement

                     The Model 2070 and Model 2070L Controller Equipment will be measured as each unit furnished, and made fully functional and operational and tested in each configuration, in accordance with the requirements in this specification.  Each Communication Interface shall be measured as each type of communication interface furnished and installed in a 2070 or 2070L controller unit., unless specified as a spare in the purchase order.  Each NEMA Interface shall be measured as each unit furnished and installed in a 2070 or 2070L controller unit, unless specified as a spare in the purchase order.  Spare equipment shall be furnished when specified in the purchase order.

PART 2     PRODUCTS
2.01
 MATERIALS TC "2.0
MATERIALS" \f C \l "1" 
A.
Hardware Requirements TC "2.1
Hardware Requirements" \f C \l "1" 
The Contractor shall supply fully assembled Model 2070 and Model 2070L controllers that are in full compliance with TEES.  The Contractor shall provide evidence that controller units, with a make and model identical to those being provided, have been tested and approved in accordance with TEES, by Caltrans, or an approved agent of CITY OF HOUSTON.  A Quality Control Plan shall be submitted within fifteen (15) days from the Notice to Proceed as required by the TEES.


1.
Front Panel Harness Interface TC "2.7
Front Panel Harness Interface" \f C \l "1" 
The front panel harness cable shall have a minimum length of 254 mm (10 inches) to allow for interchangeability among equipment manufacturers.

           B.
Required Components for the Model 2070 TC "2.2
Required Components for the Model 2070N" \f C \l "1" 


The Contractor shall supply Model 2070 controllers with the following

configuration:

o
Unit Chassis


 
o
Model 2070‑1A

CPU Module

o
Model 2070-2A

Field I/O Module w/ C1, C11, C12

(installed in H3 Slot)

o
Model 2070‑3B 

Front Panel Assembly (8 x 40 Display)

o
Model 2070‑4A

Power Supply Module (8.0 AMP)

o
Model 2070‑5A 

VME Cage Assembly

o
Model 2070‑7A 

Async Serial Comm Module (Installed in

H2 Slot)

o
Front Panel Harness Interface

C.
Required Components for the Model 2070L TC "2.3
Required Components for the Model 2070LN" \f C \l "1" 


The Contractor shall supply Model 2070L controllers with the following

configuration:

o
Unit Chassis

o
Model 2070‑1A

CPU Module

or,

o
Model 2070‑1B 

CPU Module

o
Model 2070‑2A

Field I/O Module w/C1, C11, C12 (Installed 
in H3 Slot)

o
Model 2070‑3B 

Front Panel Assembly (8 x 40 Display)

o
Model 2070‑4B

Power Supply Module (Minimum 4.0 






AMP)

o
Model 2070‑5B

MCB Mounting Assembly

o
Model 2070‑7A 

Async Serial Comm Module (Installed in H2 Slot)

o
Front Panel Harness Interface

           1.
Model 2070-5B MCB Mounting Assembly

a. If a Model 2070-1A, CPU Module is supplied, Model 2070-5B shall conform to the following: 

     The 2070-1A CPU Main Controller Board shall be affixed to the Transition Board via at least 4 stand off devices.  The PS1L Harness shall match the PS1 harness power supply connector on the power supply end in type and pin assignment and be mated to the MCB DIN connector on the other end.  A support latching device shall be furnished to support mating DIN connectors.  The VMEbus lines shall be terminated by a 100 ohm resistor per line (or equal) on a PCB part of the PS1L Harness.


D.
Communication Interfaces



Unless furnished as spare equipment, as specified in the bid item or purchase order, each Communication Interface shall be furnished installed and fully functional in a 2070 or 2070L controller unit, as specified in the purchase order.



1.
Twisted Pair Interface


                      o
Model 2070-6B
Aysnc/Modem Serial Comm Module (high speed, 9600 bps)
(Installed in H1 Slot).




o
C2S


Wiring Harness (Mounted)




o
C20S


Wiring Harness (Digital

a.
 TC "2.4
C2S Wiring Harness  (Modulated)" \f C \l "1" A wiring harness shall be supplied with each controller equipped with a Model 2070-6B Serial Modem, to provide a modulated connection between C2S connector (M14 AMP with spring latch) on the Model 2070-6B Async/Modem Serial/Fiber Comm Module and the twisted-wire punch-down block.  The wiring harness shall connect pins A, B, C, and E to unterminated loose ends.  The conductors shall be 22 AWG solid-core and shall provide high-density polyethylene insulation.  The insulation shall be stripped for ¼ inches from the end of the wire to facilitate installation on a standard Type 66 punch-down block. The conductors shall be loosely bundled in a mesh jack secured by nylon wire ties in accordance with TEES.  Each conductor shall be labeled on the unterminated end with AUDIO IN - A, AUDIO IN - B, AUDIO OUT - C, AUDIO 


OUT - E with permanent labels.  The harness shall be labeled at the C2S plug with MODULATED SERIAL.  The length of the wiring harness shall be three (3) meters.

b.
C20S Wiring Harness (Digital) TC "2.5
C20S Wiring Harness (Digital)" \f C \l "1" 
A wiring harness shall be supplied with each controller equipped with a Model 2070-6B Serial Modem, to provide a digital connection between the C20S connector (M14 AMP with spring latch) on the Model 2070-6B Async/Modem Serial Comm Module and a DB-25 plug.  The wiring harness shall connect pins H, J, K, L, M and N to a standard EIA-232 configuration on a DB-25 plug.  The DB-25 plug shall be male, and the wiring configured to accommodate data terminal equipment on the controller end and data communications equipment on the other end.  The DB-25 plug shall be constructed with a metal shell, a screw-clamp strain relief, and lock screws that can be tightened without tools. The conductors shall be 22 AWG stranded copper and shall provide high-density polyethylene insulation.  The conductors shall be jacketed with a woven shield and a PVC outer cover.  The harness shall be labeled at the C2S plug with EIA-232 SERIAL.  The length of the wiring harness shall be two (2) meters.



2.

Fiber Optic Interface

a.
Internal Transceiver

o  Model 2070-6D
Aysnc/Fiber Modem Module (Installed in H1 Slot) (See attached specification in Appendix A)

o  C2F

Wiring Harness

1)
C2F Wiring Harness (Fiber) TC "2.6
C2F Wiring Harness (Fiber)" \f C \l "1" 
A wiring harness (fiber optic patch cables) shall be supplied with each controller equipped with a Model Model 2070-6D Fiber Modem, to provide a fiber optic cable connection between the C2F connector on the Model Model 2070-6D Async/Modem Serial/Fiber Comm Module and the fiber optic cable patch panel.  The harness shall be labeled at the C2F plug with FIBER. The length of the wiring harness shall be two (2) meters.  A minimum of four (4) fibers will be required for this cable.  The cables shall have FCPC male connectors on both ends.  The patch cables shall have connectors that were attached in a factory environment having a maximum Db loss of .25 Db.

b.
External Transceiver

o  Model 2070-7A

Aysnc Serial Comm Module

o  External Fiber Optic Transceiver with Power Supply (See

    attached specification in Appendix B).  A power cord for

    the power supply shall be furnished with each External

    Fiber Optic Transceiver.  A shielded connector cable,

    three (3) feet in length, for connecting the 2070-7A to the           External Fiber Optic Transceiver shall be furnished with

    each External Transceiver. 







 3.

NEMA Interface

Unless, the bid item or purchase order specifies that the NEMA Interface is to be supplied as a spare, each NEMA Interface supplied, as required by the purchase order, shall be furnished installed and fully operational in a 2070 or 2070L controller unit.

o  Model 2070-2B

Field I/O Module (NEMA)(Installed in H1 Slot) in lieu of Model 2070-2A

o  Model 2070-8

NEMA Interface Module (Shall be supplied and fully assembled with the Model 2070-2B, installed in Unit Chassis, whereas a fully functional and operational controller unit shall be delivered)

o  “D”



Wiring Harness

a.
Interconnect/Preempt Adapter (“D” Connector) TC "2.8
Interconnect/Preempt Adapter (\“D\” Connector)" \f C \l "1" 
The interface adapter cable (“D” Connector, MS-3116-24-615) supplied shall consist of an appropriate connector for connection to the controller unit at one end and a 57‑pin non‑metallic twist‑lock connector at the other end, AMP 2066437‑1 with an AMP 206138‑1 cable clamp, utilizing AMP 66506‑4 gold male pins, or equivalents as approved by Houston CITY OF HOUSTON. Pin Assignments for the adapter cable are further defined in the following table.

MODEL2070-8 (“D”)



PANEL

PIN#

FUNCTION

PIN#
FUNCTION

A

Detector 9

1
Special Function 1 In

B

Detector 10

2
Special Function 2 In

C

Detector 11

3
Special Function 3 In

D

Detector 12

4
Flash In

E

Detector 13

5
Special Function 4 In

F

Detector 14

6
Special Function 5 In

G

Detector 15

7
Special Function 6 In

H

Detector 16

8
Special Function 7 In

J

Detector 17

9
Special Function 8 In

K

Detector 18

10
Special Function 2 Out

L

Detector 19

11
Computer On‑Line

M

Detector 20

12
Special Function 9 In

N

Detector 21

13
Special Function 10 In

P

Detector 22

14
Special Function 11 In

R

Detector 23

15
Special Function 12 In

S

Detector 24

16
Special Function 13 In

T

Clock Update
17
Special Function 14 In

U

Hardware Control
18
Special Function 15 In

V

Cycle Advance
19
Preempt 1 In

W

Max 3 Selection
20
Preempt 2 In

X

Max 4 Selection
21
Preempt 3 In

Y

Free


22
Preempt 4 In

Z

Not Assigned
23
Preempt 5 In

a

Not Assigned
24
Preempt 6 In

b

Alarm 1

25
System Detector 1

c

Alarm 2

26
System Detector 2

d

Alarm 3

27
System Detector 3

e

Alarm 4

28
System Detector 4

f

Alarm 5

29
Special Function 12 Out

g

Flash In

30
Special Function 13 Out

h

Conflict Monitor
31
Special Function 14 Out






Status

MODEL

2070-8 (“D”)



PANEL

PIN#

FUNCTION

PIN#
FUNCTION

i

Door Ajar

32
Special Function 15 Out

j

Special Function 1
33
Alarm 1 In

k

Special Function 2
34
Alarm 2 In

m

Special Function 3
35
Special Function 16 In

n

Special Function 4
36
Special Function 16 Out

q

Special Function 6
38
Special Function 17 In

r

Special Function 7
39
Alarm 3 In

s

Special Function 8
40
Alarm 4 In

t

Preempt 1 In
41
Alarm 5 In

u

Preempt 2 In
42
Special Function 17 Out

v

Preempt 3 In
43
Special Function 1 Out

w

Preempt 4 In
44
Special Function 2 Out

x

Preempt 5 In
45
Special Function 3 Out

y

Preempt 6 In
46
Special Function 4 Out

z

Alarm 1 Out

47
Special Function 5 Out

AA

Alarm 2 Out

48
Special Function 6 Out

BB

Special Function 
49
Special Function 7 Out



1 Out

CC

Special Function
50
Special Function 8 Out



2 Out

DD

Special Function 
51
Special Function 9 Out



3 Out

EE

Special Function 
52
Special Function 10 Out





4 Out

FF

Special Function 
53
+24 VDC





5 Out

GG

Special Function 
54
Logic Ground





6 Out

HH

Special Function 
55
Chassis Ground






7 Out

JJ

Special Function
 56
Special Function 18 In





8 Out

KK

Not Assigned
57
Special Function 18 Out

LL

Detector Reset


MM

Not Assigned


NN

+24 VDC


PP

2070 DC GND


E.
Software Development Kit Requirements TC "2.9
Software Development Kit Requirements" \f C \l "1" 
1.
The Contractor shall supply one (1) software development kit, for each one hundred (100) controller units furnished.  One (1) software development kit shall be furnished with the evaluation units furnished for testing.  Each software development kit shall consist of all necessary hardware, software, controller modules, interface cards, drivers, cables, and connectors to provide for a fully functional software development kit required for software development. The Contractor shall deliver the software development kits, along with the Advanced Transportation Controller evaluation units, according to the implementation schedule.

2.
At a minimum, the software development kits shall include the following major items:




o
THIN-NET ETHERNET Module Kit for the 2070




o
OS-9 FASTRACK for Windows Software package

3.
The Contractor shall deliver the software development kits, along with the schedule provided herein.

F.
Data Key Programming Equipment TC "2.10
Data Key Programming Equipment" \f C \l "1" 
The Contractor shall supply one (1) removable data key with each 2070 and 2070L controller unit.  The Contractor shall also supply one (1) set of data key programming equipment for every one hundred (100) controller units which shall consist of all necessary hardware, software, cables, and connectors necessary for data key programming, as a minimum.


G.
Upload/Download Unit TC "2.12
Upload/Download Unit" \f C \l "1" 

1.
Firmware updates and local access/control shall be accomplished by using an upload/download unit connected to the Model 2070 and Model 2070L Controller Unit's EIA‑232 port.  One (1) upload/download unit shall be supplied for every eighty (80) Controller Units supplied.  The Contractor shall supply a cable, no less than three (3) meters in length to facilitate the connection of the upload/download unit with the Model 2070 or Model 2070L Controller Unit.



2.
The upload/download unit will be a notebook size field portable computer and shall be supplied with a hardshell case of sufficient size to protect the upload/download unit and related peripherals, adapters, cables, manuals, and etc.  The upload/download unit shall represent the most current level of notebook computer technology and meet or exceed the following specifications:

o
Pentium II 266 MHz Processor

o
PCMCIA adaptable/expandable

o
64 MB of RAM

o
4.0 GB Hard Drive

o
Active Matrix Color Display

o
56 Kbps Fax/Modem

o
1.44 MB 3.5" Floppy Drive

o
32X CD ROM

o
Lithium‑Ion Battery, plus One (1) Spare Battery

o
1 PCMCIA Combo Card

o
12 VDC Mobile Adapter

o
125 VAC Battery Charger/Power Adapter



H.
Testing Equipment

One suitcase-style tester shall be furnished with each 100 control units supplied.  The suitcase tester shall have an intersection oriented display that shall include appropriate red, yellow, and green LED arrays to show normal intersection operation.  The intersection display and test switches shall be set up for a normal eight-phase intersection and will include switches to actualte vehicle extension/call inputs, vehicle extension detectors, vehicle call detectors, pedestrian inputs, and a minimum of two special inputs per phase.  All functions shall be labeled with their C-1 pin numbers and the switches shall be on/off momentary actuation type.  The intersection display shall be silkscreened and shall include the following phase directions, with north being up.  



Westbound Left – Phase 1



Eastbound Through – Phase 2



Northbound Left – Phase 3



Southbound Through – Phase 4 



Eastbound Left – Phase 5



Westbound Through – Phase  6



Southboundbound Left – Phase 7



Northbound Through – Phase 8



Unit shall be supplied with an owner’s manual.

PART 3     EXECUTION

3.01
TRAINING TC "3.0
TRAINING" \f C \l "1" 

A.
At the minimum, the Contractor shall provide thirty-two (32) hours of training for repair of the hardware. The training shall include a complete discussion of the design, theory of operation, and diagnostic procedures for all the components within the controller. Training shall be conducted by a qualified electrical technician that is certified by the manufacturer. The Contractor shall provide the training for up to thirty (30) technicians, in at least two (2) classes of fifteen (15) technicians each.  Location and dates of training will be determined by CITY OF HOUSTON's Project Manager, with at least fourteen (14) days’ notification to the Contractor.


B.
The Contractor shall supply forty (40) hours of training for operation of manufacturer‑supplied software, including the operating system, drivers and descriptors, initialization software, and validation suite. This training shall be supplied for to up to sixteen (16) programmers and technicians, in at least two (2) classes of eight (8) programmers and technicians each.  Location and dates of training will be determined by CITY OF HOUSTON's Project Manager, with at least fourteen (14) days’ notification to the Contractor.

           C.
The Contractor shall coordinate the training schedule, i.e.: date, time, and location, with CITY OF HOUSTON's Project Manager prior to conducting the training.

3.02
TESTING, QUALITY CONTROL, DOCUMENTATION, AND WARRANTY TC "4.0
TESTING, QUALITY CONTROL, DOCUMENTATION, AND WARRANTY" \f C \l "1" 

A.
General TC "4.1
General" \f C \l "1" 


1.
  The Contractor shall comply with electrical, environmental and testing    requirements defined in the TEES.


2.       The Contractor shall, within fifteen (15) days from the date of Notice to Proceed, supply quality control procedures and test report formats as required by the TEES.


3.    The Contractor shall comply with all testing, quality control, and                        reporting procedures specified in the TEES.

4.
A Project Quality Assurance and Quality control Plan is provided in Appendix “B” to show the extent of testing to which all local controller hardware and software will be subjected.  The Contractor shall be aware that such testing will be performed and ensure that all hardware and equipment provided in accordance with this specification is fully functional and compliant hereto.


B.
Documentation


 TC "4.2
Documentation" \f C \l "1" 
           1.       The Contractor shall submit all documentation required by TEES, this      



specification, all associated procurement documentation.

           2.        Controller schematics shall be printed black on white on 11” X 17” 

           sheets.

3. The total number of manuals that are required are 120 percent of the
 total number of units supplied.  Example:  If 100 units are ordered, 
120 manuals shall be supplied.

4. Manuals shall be printed in a font of Helvetica Bold on 8.5 by 11 inch
paper.  All schematics, layouts, parts lists and plan details may be

on 11 by 17 inch sheets, but the sheets must be neatly folded to 8.5
by 11 inch size.     Manuals shall be bound in durable covers, and

shall suffer no degradation when subjected to normal cabinet

temperature testing.

5. Each manual shall include all parts as listed in the Caltrans TEES.

6. Each manual shall include technical information in the form of

manufacturer’s published data sheets for all medium and large scale
integrated circuits.

7. A Parts List, including circuit and board designation, part type and

class, power rating and component manufacturer, and original

manufacturer’s part number shall be furnished in each manual.


C.       Submittals TC "4.3
Submittals" \f C \l "1" 
          1.      Within sixty (60) calendar days of award of contract, submittal data

         and evaluation units shall be submitted to CITY OF HOUSTON for

         approval.  An 
evaluation unit for each bid item shall be furnished.

         NEMA Interface evaluation units shall be furnished with its own 2070

         or 2070L unit.  Prior to fabrication of the controller assembly the

         Contractor shall furnish submittal data and evaluation units to:




XXXXXXXXX




City of Houston




Houston TranStar




6922 Old Katy Road




Houston, Texas 77024


2.     All submittals shall be fully detailed and shall provide all information to
clearly show how the controller unit assembly does or does not

conform to the requirements of the specifications.  The purpose of the
submittal data and/or hardware is to show, in detail, that the 
Contractor will satisfy the requirements of the specification to avoid

non‑conformance with those requirements that might otherwise not

become apparent until after fabrication.  If prepared literature, such as
catalog cut sheets, is used to satisfy some or all of the submittal

requirements, there shall be no statements on the literature in conflict
with the requirements of the specifications.  Any such statements

shall be crossed out and initialed by the Contractor.  

3. Following a review of the submittal data and evaluation units, CITY

OF HOUSTON, will mark the submittal in any of the following ways:

"no exception taken", "corrections required", or "rejected". The

Contractor may proceed with the fabrication of the controller unit
assembly when the submittal is marked "no exception taken".  If the

submittal is marked
"corrections required", the submittal is


considered to be fundamentally acceptable, however, questionable

issues must be addressed prior to acceptance of the submittal and

subsequent equipment fabrication.  If the
submittal is marked


"rejected", CITY OF HOUSTON will have the sole right
to immediately
 cancel the purchase order and re‑award the contract.



4.     The Model 2070 and Model 2070L Controller Equipment delivered





shall be identical to the evaluation units accepted by CITY OF






HOUSTON.  Any deviations from the approved evaluation units shall





be submitted for evaluation and approval before any shipment is





accepted for payment.  The Contractor shall be responsible for the





costs associated with any additional testing that may be required.





Deviations from the approved evaluation units after shipment of any





parts of the order shall be cause for rejection and non‑payment of the




remainder of the order.  Excessive delays or non‑compliance by the





Contractor at any point in the approval process may be cause for





cancellation and non‑payment, as determined by CITY OF HOUSTON. 


D.
Warranty TC "4.4
Warranty" \f C \l "1" 

 TC "4.4
Warranty" \f C \l "1" 

1.  


The Model 2070 and Model 2070L Controller Equipment and



   components shall have a full warranty due to manufacturer defects,



  including parts and labor for a minimum of twelve (12) months from


   the date of installation. Identification of manufacturer defects shall be


   as determined by CITY OF HOUSTON. The Contractor shall submit


   three (3) copies of all warranty certificates with the first delivery of


   each component.


2.    The Contractor shall bear all expenses connected with the return of any
material that any agency deems necessary to return for adjustment

during the warranty period, as notified by CITY OF HOUSTON.   CITY
OF HOUSTON reserves the right to withhold payments that may be

due, should it be discovered that material does not meet the


specifications and/or claims of the Contractor.



3.
CITY OF HOUSTON will determine the manufacturer's responsibility for

any controller unit assembly failure, if failure occurs within the warranty

period.  CITY OF HOUSTON, or its agent, will contact the manufacturer

with instructions on the pick‑up and delivery of defective controller


assembly components.

END OF SECTION

10
16708-15
09/02/04

