June 9, 1999
BOSTON TRANSPORTATI ON DEPARTNMENT
Specification for Closed Loop Field Master (24 Volt DC)

GENERAL

The cl osed | oop field master shall consist of a |local master unit
and 24 VDC power supply as described herein. The | ocal nmaster
shal | be capabl e of generating master co-ordination functions as
defi ned by NEMA TS- 2.

It shall be possible to nonitor and control the |ocal master via
a twisted pair cable connection fromthe central naster

Sof tware and hardware shall be supplied which will allow
progranmm ng and control at a renote |location (ie the central
master) . The communications to central fromthe cl osed | oop
field master shall be designed to operate over existing tw sted
pair voice grade wres unless a tel ephone connection has been
provided to the control cabinet. In that case, a dial up fromto
the cental naster shall be provided.

The cl osed | oop nmaster shall provide for automatic sel ection of
any of 16 timng plans either based on vol une and/or occupancy
data or by tinme of day. Renote flash and co-ordi nated operation
shal | be programmed by tinme of day/day of week.

It shall be possible to operate the closed loop field master in a
node where both 24 VDC outputs and system conmuni cation are
active simultaneously. This will make it possible to control
intersections with conpatible tinmer units via the system

commruni cation ports and adj acent non-conpatible controllers via
24 VDC out put s.

TI M NG AND ENVI RONMENT

Timng shall be synchronous with the power |ine when such power
is available. Wen commercial power is lost, the timng shall be
mai nt ai ned by a back-up source. Accuracy during such back-up
operations shall be +/- .005% throughout its full tenperature
range.

No tinme shall be gained or |ost during changeover from 115 VAC to
t he back-up system and back to 115 VAC.

OUTPUTS

The el ectronic master outputs shall each have singl e-pol e,

doubl e-throw relay outputs with a contact rating of at |east 15
anps at 115 VAC resistive load. CQutputs shall be provided as
fol | ows:

A twelve (12) termnal fuse block shall be provided conplete with
appropriate value glass tube type fuses and nounted in the
control box for connections to interconnect cable. Fuses shal

be 1/4" X 1 1/4". The positions on the term nal block and
functions are to be as follows frombottomto top:
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#1 - comon (not fused)
#2 - Cycle #2

#3 - Cycle #3

#4 - Split 2

#5 - Split 3

#6 - reset #l

#7 - renote fl ash

#8 - Aux function #l

#9 - coordination operation
#1 0 - Cycle #4

#11 -Split #4

#12 - Time Base Reset

3. OQUTPUTS (cont.)

| nput s/ out puts shall each be provided with appropriately rated
lightning protection on the controller side of the fuse strip.

| f the fuse block design is such that it is not appropriate to
wre solid #14 AW cable directly to the fuse bl ock term nal s,
wiring shall be provided fromthe fuse block termnals to an
appropriate size termnal block for field connections. Wring
fromthe fuse block to the interconnect input termnal strip
shall be direct and not be bundled wth any other controller
cabl es.

Only one split and one cycle output shall be provided to the 24
VDC field output at a given tine.

The TPA, TPB, TPC and TPD out puts fromthe master coordination
unit ( a portion of this closed | oop master) as defined by NEMA
TS-2 table 3.6.1 shall be encoded to correspond to the
corresponding reference dial and split nunbers. Dal 1, Split 1
shall have no cycle or split lines active. (Al 0 volts) Dal 4
and Split 4 lines would be 24 VDC when TPA, TPB, TPC and TPD are
all "on."

A 24 VDC power supply external to the controller unit shall be
supplied according to NEMA TS-2 Section 5.3.5. The 24 VDC
out puts shall be supplied fromthis unit.

O fset #1 (Reset #1) shall be the active reset under coordinated
oper ati ons.

A second interconnect term nal fuse block shall be provided for
system comuni cation to |l ocal controllers. It shall also utilize
1/4" x 1 1/4" tube type fuses. Oder frombottomto top shall be
as follows:
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Channel 1
1. Transmt 1
2. Transmt 2
3. Recei ve 1
4. Recei ve 2
Channel 2
5. Transmt 1
6. Transmt 2
7. Recei ve 1
8. Recei ve 2
3. QUTPUTS (cont.)

Appropriate transient protection shall be provided on the
controller side of this fuse strip. Connections fromthe |oca
cabinets to the controller units fromthese 2 pair connections
shall be via the 9 pin port 3 connector defined by NEMA TS2 at
the local controllers. These system conmunication ports
(channels 1, 2) shall provide upl oad/ downl oad of controller unit
timng data, including time of day/day of year for timng
reference and upl oad of controller status and system detector
vol ume and occupancy data fromthe | ocal controllers to the

cl osed | oop naster.

Wring logic shall be such that when the closed | oop master has
fail ed but 24 VDC power is available in the control cabinet,
field output for reset power wll be zero (0) volts. Local

master reset output shall be 24 VDC interrupted once a cycle by
zero (0) volts for the duration of the sync pul se.

O her functions shall be wired to provide 24 VDC when the
function is enabled by the appropriate master output relay
circuit.

The renote flash function shall be designed to preclude cycling
back and forth between stop and go and fl ash operation except as
called for by the local closed | oop master tinme of day/week/year
settings. If intermttant comrunications failures preclude
reliable operation, the closed | oop master shall discontinue
communi cations outputs but continue to output hardwire functions
until declared by the operator to be repaired. It shall be
possible to make this “repaired” declaration either |ocally at
the closed loop field master or fromthe central closed | oop
mast er .
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4. WARRANTY

Each unit shall be warranted to be free fromdefects in materi al
and workmanship for a period of one year fromthe date of
installation. Any warranty service required shall be pronptly
performed at the manufacturer's facility or the manufacturer's
aut hori zed service agency. The purchaser will pay transportation
costs to such service point, the manufacturer wll pay those
costs to return the unit by normal surface transportati on neans.

5. SERVI CE | NFORMATI ON

Service information shall be furnished to the Boston
Transportation Departnent consisting of schematics, parts

| ocators, parts lists and troubl e-shooting guide. Three (3)
copi es shall be provided for each el ectronic nmaster.

Parts lists shall include part naker reference to two
manuf act ur ers.

6. OPERATI NG | NSTRUCTI ONS FOR FI ELD EQUI PMENT

Three sets of operating instructions shall be furnished with each
electronic master. Two (2) sets will be fully detailed. A third
set of abbreviated instructions shall be |am nated for pernmanent
field reference.

Year 2000 Compliance Requirements
The Contractor represents and warrants that the information technology for this device is
Year 2000 compliant. Year 2000 compliant means information technology that accurately
processes date/time (including, but not limited to, calculating, comparing and sequencing)
from, into, and between the twentieth and twenty-first centuries, and the years 1999 and
2000 and leap year calculations. Furthermore, Year 2000 compliant information
technology, when used in combination with other information technology, shall accurately
process date/time data if the other information technology properly exchanges date/time
data with it. This warranty shall survive the expiration or termination of the Contract
under which the device is purchased.

Year 2000 Warranty

The Contractor represents and warrants that the product is Year 2000 compliant. Year
2000 compliant means information technology that accurately processes date/time data
(including, but not limited to, calculating, comparing, and sequencing) from, into, and
between the twentieth and twenty-first centuries, and the years 1999 and 2000 and leap
year calculations.
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M aintenance Training

The contractor shall provide instructional time and furnish all materials and services necessary
to train experienced City maintenance personnel in the maintenance and repair, to the
component level, of the following systems equipment and approximate duration:

Closed Loop Master 8 hours

Training sessions shall be conducted at the facilities in Boston. Eight (8) hours of training
during periods to be approved by the Boston Transportation Department Director of
Operations shall be provided for up to 10 trainees.

Training sessions shall only take place after al syllabi and proposed instructor(s) are submitted
and approved by the Boston Transportation Department Engineer.

Master Programming

The contractor shall after shop testing, fully program the closed loop master according to
the plans for the project or as directed by the engineer. A copy of the controller program shall
be supplied to the BTD engineer in an IBM compatible format on a 3.5 inch disk.
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