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Attached for use is a copy of a specification for Multiple Dial/QOffset Time Based
Coordination Units, Pay Item 15680.8088 "Time Base Coordination Unit".

These units eliminate the need for interconnection between individual signals in a
coordinated system. These units use the line frequency provided by the local utility
as their common time base. Time Base Coordination Units should be considered when

it is determined that individual TBC units would be less than the cost of installing
and maintaining interconnect cable.

The following list of items currently in use will be voided with issuance of this EI.

08680.7807 08680.8089
08680.8036 03680.808905
02680.803701 03680.808906
02680.803801 03680.808907
02680.8040 = 08680.809010
02680.8041 08680.8098
05680.8089

This EI will be effective with the letting of August 7, 1986.



Item 15680.8088 Time Base Coordination Unit

DescriEtion:

Under this item the Contractor shall furnish and install a Time Base
Coordination Unit and Cabinet, at the location shown on the plans and as
directed by the Engineer.

General:
A. QUTPUT CIRCUITS
A rinipum of eight outputs shall be provided 2s shown:

Sync (Synchronizing Pulse)

Cycle 2 (Dial 2 Transfer) or Auxiliary
Cycle 3 (Dial 3 Transfer) or Auxiliary
Offset 2 (Offset 2 Select) or Auxiliary
Offset 3 (Offset 3 Select) or Auxiliarv
Free (Or Auxiliary)

Force Qf5 1

Force Qff 2

The Cycle 2, Cycle 3, Offset 2, Offset 3 and Free Outputs shall
each be capable of being set to turn ON or OFF at any second during
the year. The Svnc Output shall provide a pulse once per traffic
signal cycle and shall delay its pulse from the cycle "Zero Time™
by the amount of offset value for the offset currently selectad.
Cycle "Zero Time" is the time a svnc pulse would normally start, 1if
it was not offset,

The Force Off 1 and Force Off 2 Outputs zre similar to the Svnc
Output providing a pulse once per cvcle for force off. Each of
these outputs shall be capable of being programmed to turn ON cr
OFF at any second of the cycle. Svnchronizing and force-off
signals generated by the unit shall be dependent on time only and
not on events.

Each Output shall utilize optically isolated tramsistor coupling.

1. Voltage (collector to emitter): 30 VDC maximum

2 Current: 15.0 milliamps sink maximum
3. Saturation voltage: 1.0 VDO maximum

4. Iseolation 1560 v
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Programming

e

The unit-shall contain memory for ¢torage of timing dava and .
ghall be manually programmable by the user from-the front o
panel. Data entry and readout shall be functionally relatad to
their end use in generating timed outputs,

Fach unit shall be programmable to provide outputs for control of:

a. Svnc or Offset

Ho Cyele (Dial)

c. Hold/Yield/Farce Qff :

d. Special Functions (Intersection Flash, Changeahle Signs,
ate.)

Program Transfer

Means shall be provided to enter into a Time Based Coordinator
complete program information including clock time through a
rlug tvpe electrical coarection tn a portable programming unic.
ite porrable pPrograzming unit mav be 2 special progracming
unit, other Time Based Coordinater or an EPROM. The portable
unit shall be capable of maintaining the program to allow
entering and verifving the proper information into any number
of Time Based Coordinator Units successively. The entrv of the
irnformation shall be sdccomplished automatically and shall he
capable of accomplishment in the field to program or reprogran
installed Time Based Coordinators without thei- being
disconnected or removed from the rraffic contrcl cabinet 1ir
which thev are insralled. Tota: PrCgTam transfer time chall
rct exceéeed one minute.

Access Code
=S s SUUe

The unit shall have means to prevent unauthorized operators
from altering, erasing cr enterirg data. The operator shall be
required to enter a predetermined rnumber sequeuce ar
combination before data can be altered, erasged or entered.
Without entering the proper szccess code, the operator shall be
lirited to the observarion enly of the unit's clock and sorted
data. As an alternative instead of zn access code to prevent
urauthorized riark rhanges, data entrv, data change or data
clear, a key-switch may be provided. The kev shall be
removable only when in the locked pesiticn,

Prograr Capability

The unit shall be capable of the follicwing as a mizimum:

Twenty-four program events = day

Ten day-programs

Five week-programe

One year-program

Ten exception days to the vear program

1 I = P B« Y
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Definitions

A time is the week-of-vear; day-of-week; and hour, minute
and second of the day.

[=]

b. A program event is the switching (ON or OFF) of any
possible combination of outputs.

c. A day program is a list of program events which are to
occur at each specified time during a day.

d. A week program specifies the day program that shall be
used on aach day of the week.

e. The year program specifies the week program that shall Ge
used during each week of the vear.

f. Year program exceptions are a list of day programs that
will be used on specific days of the year. On those davs,
a dev program other than that called fcr by the vear
prograr will be used. The same exception day program may
be used on different speciiied days.

B. FUNCTIONS

1.

Calendar

The unit shall contain a one vear (52 week) clock that can be
readily set to the nesrest week, day, hour, ainute and second
cf the year. The clock shall displav the week, day, hour,
-inute arnd second of the year.

The clock shall use the power line freguency as a time base
when 60 Hertz AC power is present and a back-up battery
powered temperature compensated oscillator when the power is
interrupted. The back-up source shall have an accuracy of =50
parts per million or better and shall have an adjustment to
correct for a minimum 10 year aging life.

The unit's output signals shall be based on user programmed
time-of-year entries, These output signals shall be suitable
to produce sync, dial transier, cffsget change, hold, force off,
vield, phase omit, pedestrian omit and similar commands.

Timing shall be accomplished by digital methods and shall
utilize power line frequency as a primary base. The digital
timing shall normally be locked to the power line frequency so
thai 20 cumulative or drift errors will cccur in timing
intervals between the unit and the power line, or between
units on the power line.
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2% Basic Capability

The unit shall be capable of generating .output signals for the.
control of its assoclated traffic signal controller. These
output signals shall cause the associated local signal
controller to operate in such a ranner as to achieve
coordinated operation with sdjacent intersections on the basis.
of their timing accuracy without any physical interconneetion.
The unit shall have a number of outputs permicting change c¢Z
the system signal patterns at times as prograrmed in the unit.
in output prongram shall be capable of being initiated at any
time, '

(9% )
.

Display

The unit shall be capable of dispiaying anv of its stored
information and having that infermation altered, erasec or
replaced by operation of the unit's front panel controls. The
¢isplay shall be easily readable outdoors under anw
anvironmental conditiom.

The unit shall be capable of displaying the following:

a. Clock Data (week-of-year, dav-of-week, hour, minute and
second shall be displayed simultaneously).

b. Timing Data.
c. Current Cutput Status.

Cperational Status of Trit.

n.

CLOCE SPECIFICATI(ONS

The clock shall operate on a 52 week, 7«day week and 24-hour day
basis.

The clock shall be easily adjusted to the nearest second of the
vear. The clock shall cause the digital displav to simultaneously
show the week-of-vear, day-of-week, hour, minure and second of the
day.

When the unit is ON and line voltage is present, the 60 Hertz
frequency of the line voltage shall be the basic time reference for
the clock. The clock shall pass the timing accuracy test under the
conditions for power service and transients in NEMA Traffic
Controller Standards Publication No. T51-1976, as currently revised
(Appropriate Sc.tion is TSI-2).

An internal oscillator shall be provided to maintain time when on
stancby power during a lire voltage povwer loss. The clock accuracy
shall be 50 parts per million or better when it is on standby power
over the full operating temperature and battery voltage range for
the design life of the battery. Correct time must be maintained
during power outages of up to a minimum of 100 hours.
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QUTPUT SPECIFICATIONS

A1l outputs shall change state based on clock time as commanded by
stored timing data.

The outputs shall be programmable to perform the following timing
and operational controls:

Syne-

Cyvcle 2 (Dial Z Iransfer) or Auxiliary

Cycle 3 (Dial 3 Transfer) or Auxiliary

Offset 2 (Offset 2 Select) or Auxiliary
Offset 3 (Offset 3 Select) or Auxiliary
Free or Auxiliary

Force Off 1

Force Qff 2

1. The width of the sync pulse shall be a minimm of 3 seconds.

2. A sync pulse shall occur once each cycle at any second when
programmed. Cycle length shall be programmable over a minimum
range of 40 to 240 seconds in 1 second increments. It shall
be possible to have the cycle length determined by the
programming of cycles 2 and 3. When such is the case, the
cycle in effect shall be determined by the status of the Cycle
2 and Cyele 3 Outputs,

3. The sync pulse shall be capable of being programmably offset
from system "Zero Time" referemce by the value of offset
selected. The offset values may be set from 1 to 240 seconds
in one second increments.

Force Off 1 and Force Off 2 shall be capable of being set from I to
10 seconds in 1 second increments.

The faorze-off pulse(s) shall occur once in each cycle and shall
have the capability to be set anywhere within the cycle in 1 second
increments.

The Cycle 2, Cycle 3, Offset 2, Offset 3 and Free Outputs shall be
capable of being set to switch OK or OFF at any second of the year.

OTHER OPERATICNS

The unit shall include the following:

1. Toe prevent accidental and unauthorized changing of stored
coordination plans, it shall be necessary to enter an access
code before memory can be changed. As an alternative, a key
switch may be provided instead of an access code to prevent
unauthorized entry into the data banks. It shall be possible
to remove the key only when it is in the lock position.
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2. It shall be possible to read the clock and all data stoved
without entering the memory access code.

switch. When line power 1s applied, anp indication shall be
provided to indicate the battery switch -status. :

4. Removal of the unit from the control cabinet shall allow the
local controller to operate without coordinacion,

conditions as per the following sectiong of the NEMA Standards
Publication No. TS1~1%76 for traffic control Systems:

TS 1-2.2.01 Operating Voltage, Frequency and Power Interrupcion
TS 1-2.1,02 Voltage

TS 1-2.1.03 Frequency Range

IS 1-2.1.05 Temperature and Humidity

TS 1-2.1.06 Transients, Power Service

TS 1-2.1.07 Transients, Input /Output Terminals

TS 1-2.1.1% Vibration

TS 1-2.1.15 Shock

PHYSICAL SPECIFICATIONS

The size of the wnit including connectors and protrusions shall not
exXceed !4 inches in height by 13 inches in width by 9 inches deep
and shall bpe capable of operating in any orientation.

All inputs and outputs chall enter the unit through a front panel
mounted MS type <onnector.

The unit shall be designed to facilitate the isolation and
correction of faults, All circuit boardg shall be readily
accessible and shall pe connector mounted,

All printed circuit boards shall be made from NEMA G-10 or G-11
glass-epoxy, flape retardant, or equivalent. Circuit boards shall
be at least 1/16" nominal thickness, Plated-through holes shall
have a topper plating equivalent of 1 ounce Per square foot of
copper. All circuit tracks shall have a conductivity equivalent to
at least 2 ounces of COPPer per square foot of board. All edge and
front panel connectdrs shall be made of non-corrosive material,

All material used in constructing the unit shall be corrosien
resistanr, R
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H. PRODUCT ACCEPTANCE TEST

Manufacturer shall certify that test results have met the
conditions described in these specifications.

A standard production unit shall be used for the test.

The unit shall be tested to the appropriate sections of the
standards as outlined in the NEMA Standards Publication Ko.
TS1-1976 for traffic control systems:

TS 1-2.2.03 Transient, Temperature, Voltage and Humidity
TS 1-2.2.05 Vibration

T8 1-2.2.06 Shock

TS 1-2.2.07 Power Interruption

In addition, the unit shall be capable of maintaining accurate time
and memory when AC power is provided to the unit and then disrupted

and re-established repeatedly and in rapid succession for at least
ten seccnds.

I. OPERATING MANUAL

The manufacturers of a Time Based Coordinator shall supply an

"Installation, Operation, Service and Maintenance Manual" with each

Time Base Coordination Unit which will provide installation and
operating instructions for the programmer and instructions that

will aid service personnel in easy detection of failures, analyzing
the symptoms and performing corrective measures that wil

1 restore

the unit to satisfactory operatiom.

One mylar and three prints shall be supplied with each Time Base
Coordination Unit detailing wiring comnections in the Time Base
Coordination Unit Cabinet and to the signal controller.

J. CABINET

Tha Time Race Coordination unit shall be housed in 2 cabinet with
the minimum dimensions of 10" deep, 15" wide and 20™ high.

fanstruction Details:

The requirements of Section 680.3 of the Standard Specifications shall
apply with the following additions:

i

The Time Base Coordination Cabinet shall be mounted at the
same location as the Controller or Microcomputer Cabinet,
either on the pole or attached to the existing cabinet as
directed by the Engineer.

The installation, programming and testing of the Time Base

Coordination must be done by qualified persommnel and as
directed by the Engineer.
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Basis of Accaptance:

Acceptance of the Time Base Coordination Unit will be based on the
manufacturer's certification of compliance with these specification
requirements and the manufacturer's certification that test results have
met the conditions described in paragraph H. of these specifications,.

Method of Measurement:

The quantity to be paid for under this item shall be the number of Time
Base Coordirnation Units furnished and installeg in accordance with the
plans, specifications and as directed by the Engineer.

Basis of Payment:

The unit price bid shall include the cost of the Time Base Coordination
Unit, interface logic, cabinet, ail attachments, incidental fixtures,
fitting, material, labor, installation, programming, testing and tools
necessary to complete the work.
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