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20 CABINET PRINT

The cabinet print is a schematic representation of the components that are inside the controller
cabinet. This schematic is used mainly by TSSU, Region Electrical Crew, and Region signal
timers.

‘ A hard copy of the cabinet print is required to be in the controller cabinet at all times.

20.1 When is a Cabinet Print Required?

A cabinet print is required for all new signals, the first stage for temporary signals, and any
modification to an existing traffic signal that will require a change (addition, deletion, or
modification) to the components inside the controller cabinet. The cabinet print must be
accurate for proper maintenance and timing of the intersection.

20.2 Who is Responsible for Creating a Cabinet Print?

The signal designer is responsible for creating the initial cabinet print(s). The initial cabinet
print should be submitted at DAP, when the basic signal equipment layout and normal phase
rotation are known. It is critical that the signal timer has adequate time to review and
comment on the detector unit placement/zones and provide zone configuration information
(shown on Sheet 7) as early as possible in the design process. The cabinet print should be
revised as necessary during the design phase based on comments received and completed
before the equipment arrives at TSSU for testing (during construction).

The Traffic Signal Standards Unit is responsible for creating the final version of the cabinet print
from the red-line as-builts provided by TSSU after installation.

A Cabinet print reflects the conditions shown in the sealed plan sheets and therefore does
NOT require a P.E. Stamp.

Oregon Department of Transportation 20-1 January 2020
Traffic Standards and Asset Management Unit Chapter 20 — Cabinet Print



2020 Traffic Signal Design Manual

20.3 Procedure for Producing Cabinet Prints

An internal ODOT folder has been set up to process the various stages of the cabinet print (from
start to final version). The location is: \\scdata\Traffic Signals Within this server folder there
are seven subfolders, listed in the order they are used in the process. The process for using the
subfolders is explained in the READ ME document. See Figure 20-1:

1. Incoming — This is open to anyone: read, write, delete, etc.

2. TSSU Chamber — This is open to anyone to see and copy files, but only TSSU can write,
delete, etc.

3. TSSU Field Testing & Region 1 Field Testing — these are open for anyone to see and
copy files, but only TSSU can write, delete, etc.

4. TSSU Finished & Region 1 Finished — these are open for anyone to see and copy files,
but only TSSU can write, delete, etc.

5. Final Cabinet Prints — this is open for anyone to see and copy files, but only Traffic
Standards can write, delete, etc.

Figure 20-1 | Scdata Traffic Signals location for cabinet prints

ﬁ — ]
(T4 - 43 | scorch afc Signis 3
P s 1 — —
Organize + Mew folder =~ [l @
% Fav MName - Date modified Type Size
.Y ATC firmware 1/5/2017 2:28 PM File folder
W C Final Cabinet Prints 6/1/2017 11:56 AM File folder
=i R Inceming ] File folder
Region 1 Field Testing File folder
I = Lib Region 1 Finished File folder
| [ TS5U Chamber 6/5/2017 4:02 PM File folder
, I T55U Field Testing 6/5/2017 4:03 PM File folder
=l P TS5U Finished 6/1/2017 8:17 AM File folder
v ] READ ME - How to use these folders 6-1-..  6/1/2017 1:14 P Microsoft Word D... 31 KB

Key information for the Traffic Signal Designer:

1. The cabinet print files (both DGN and PDF) are required in the appropriate INCOMING
subfolder at DAP. The signal designer should address all comments received on cabinet
print before the equipment arrives at TSSU (this is typically 2 to 6 months after the
project plans are approved). However, a fast track project may reduce that time to 4 to
8 weeks. Non-ODOT designers should e-mail the files to the Traffic Signal Engineer who
will then place the files in the subfolder. Plan accordingly, as failure to produce the
cabinet prints in a timely manner may impact the design and construction schedule.

2. The Traffic Signal Designer must contact the Region Signal Timer and request they place
the signal timing files within the appropriate INCOMING subfolder. The same time
frame described above applies.

If modifications to the cabinet print DO NOT match the conditions shown on the most
current, sealed plan sheet(s) for the intersection, a new plan sheet is required (as-built).
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20.4 Creating the Cabinet Print

Each intersection should have its own cabinet print file. The file name should begin with the
TSSU ID number and abbreviated intersection name using the highway route number, for
example “04023_99W_LewisburgRd”.

The cabinet prints are created in microstation. There are five different types of cabinet print
base files available on the Traffic Signal Standards website depending on what type of cabinet is
used. Select the correct base file for each intersection on the project:

e 332S cabinet print e 334 ramp meter cabinet print

e 332 cabinet print e 334 count (ATR) cabinet print

e 336 cabinet print

The base files are available at: http://www.oregon.gov/ODOT/Engineering/Pages/Signals.aspx
under “MicroStation cabinet prints”.

An excel file “Detector Configuration” for each cabinet is also required to complete the input
file (page 2) and the detection drawing (page 7). The signal timer is responsible for filling out
the information correctly in the excel file and the signal designer will import that information
into the microstation file. These excel files and information on how to import the excel file
using Axiom Office Importer is found at the website mentioned above for base files.

The Signal Designer should also look in the FINAL CABINET PRINTS folder for existing
information before starting a new cabinet print file: \\scdata\Traffic Signals\Final Cabinet
Prints. A copy of the existing files may be used and modified for the project. However, creating
a new cabinet print file will be necessary for a new traffic signal or when replacing an existing
cabinet with different style cabinet (e.g. replacing a 332 with a 332S). For signal Designers
outside of ODOT, contact the Traffic Signal Standards Unit to obtain existing cabinet print
information.

In the microstation base files, the areas that can be modified are typically shown in red. They
are populated with the standard phase layout. There are different levels that can be turned on
or off depending on the equipment that is installed (see the additional instructions for using the
DGN files on the website). The typical areas that require modification include:

e The title block identifying information (i.e. intersection name, City, Hwy, MP, TSSU ID
number, date and revision remarks)The input file (front view and side view)

e The Input and Output file (front view and back view)
e The intersection drawing and the intersection detection drawing

The cabinet print needs to show what is actually used and its intended function. If an area is
unused, it should be blank. The other information contained in the cabinet print shows
standard electrical schematics that apply to each type of cabinet and are generally not
modified.
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Cabinet prints are formatted for printing on 11x17 paper.

NOTE! All figures in this manual show a 332S cabinet with a C11 connector. The cabinet print
layout for the 332 without a C11 connector, 336, and 334 cabinet will be slightly different, but
all contain similar elements. The basic information in this manual can be used in conjunction
with the appropriate base file.

20.5 332S Cabinet Print (Page 1 — cabinet layout)

Page 1 of the 332S cabinet print shows the front, rear, and both side views of the cabinet.
There is not a lot to modify on this sheet, but certain levels and/or references will need to be
turned-on or off to show the correct site specific equipment, (i.e. communication equipment,
battery back-up, etc.). See Figure 20-2.

Figure 20-2 | 332S Cabinet Print (page 1)

Various equipment on (different levels) can be turned on and off based on
site specifics (video detection, communication equipment, etc.). Generally,
the info on these levels does not be to be further modified.
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20.6 332S Cabinet Print (Page 2 — Input File)

Page 2 of the 332S cabinet print shows the input file. This sheet requires filling in the
information for all the input equipment used. The signal timer is responsible for filling out the
majority of the input file information in the Detection Configuration Excel file which is then
imported into the microstation cabinet print by the Signal Designer. The basic input equipment
(i.e. loop amplifiers, video rack cards, radar rack cards, DC isolators, AC isolators, fire
preemption, etc.) that needs to be filled in is shown in Figure 20-3, with the signal timer’s
responsibility shown shaded in blue. Each bubble note in Figure 20-3 is numbered and
described in more detail in the next sections. Important additional information about the
input file is in section 20.6.8.

Figure 20-3 | 332S Cabinet Print (page 2 — Input File)
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For reference, Figure 20-4 shows the actual front view of the input file in a 332 cabinet.

Figure 20-4 | 332 Cabinet — Input File (Front View) Actual View
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20.6.1 Detector Input Location (Signal Timer Responsibility — Use Excel File)

This spans slots one to slot ten (with the possibility of slot eleven and twelve of the “1”
file used as needed). When SDLC connection is used, slots 1 thru 10, 111, and 112 will be
blank. When SDLC is not used, equipment will be placed in the input file (for loops,
video, radar, etc.). The example below shows where the signal timer will fill in the
information (using the Detector Configuration excel file which automates the majority of

items shown below). See Chapter 20 for more information on completing the cabinet

print.
~
. . . Check mark the box if the
Equipment goes in the first row lot/ch is bei d. 16U
below the slot location. The 4 1/0 sleie anne.ls €Ing used. 5
shown as being used
for camera C spans two slots )
/
13 ‘ 4 15 16 ‘ 17//4 19 | o | rir | 12 | 13 | 14
41/0:C DIP :B & F 410 £ VIP A 242 | 242
o1 Q1 (¥ o2 | 92 | ¢ )¢3 ¢4 04 4 | SPARE |SPARE |2 PED|6 PED

C1-56 |C11-16| C1-39 | C1-63 | C1-47 | C1-58 |C11-18| C1-41 | C1-65 | C1-49 |C11-23|C11-24| C1-67 | C1-68

vDl | vD29 | _vD39 | vbir | VD13 | VD3 | VD32 | VD14 | VDI6 | VD18

vD2 | VD30 | VD10 | VD12 | vD31 | VD4 | VD33 | VDI5 | VD17 | VD34

C1-60 |C11-20| C1-43 | C1-76 |C11-10| C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25|C11-26| C1-69 | C1-70
1 ¢1 $2 (0F ¢2 63 3 ¢4 ¢4 ®4 | SPARE | SPARE |4 PED |8 PED

[ [

J1 J2 J3 J4 J6 J7 Ja J9 | Ji1o Ji1 | J12 | J13 | u14

4 1/0 :F |VIP :C & EQ21/0C|) 4 1/0 :A VIP :D 752 | 752

(0 5 b6 06 6 o7 07 ¢8 (X3} 08 )| sPArRE| Pcor | Eva | EVB

C1-55 |C11-15| C1-40 | C1-64 48 | C1-57 |C11-17| C1-42 | C1-66 0 | c1-54 | c1-51 | c1-71|C1-72

vD5 | vD35 | VD19 | vD21 23 | vD7 | vD38 | vD24 | vD26 | v

VD6 | VD36 | VD20 | VD2? 7 | vDg | VD39 | vD25 | vDz7 | vD

C1-59 |C11-19| C1-44 | C1-7 11| c1-61 |c11-21| C1-46 | C1-79 |c11 1-75 | c1-52 | c1-73| C1-74

p5 ¢5 (13 pe6 o7 q)7r (0F:] q)ar [0} PS vc% EVC | EVD

/ \YUT FILE I & J (FRONT VIEWX \
(NOT TO SCALE) \

Equipment goes in the first row The default phase will be shown
for camera C spans one slot the default phase is not being used

(i.e. slot J10U will be reprogrammed
to phase 7, not phase 8). Note: The

Signal Designer will import
. E . maxtime number and the C1 pin

entire input file from excel (signal timer ber NEVER ch
configures the excel file) knum < e /

Equipment used in the detector input location:
e 222 =Lloop detector amplifier
e VIP: T =Video Image Processor (for camera “T”)
e 41/0:T =4 channel input/output module (for camera “T”)
e 21/0:T =2 channel input/output module (for camera “T”)
e RAD:T = Radar unit (for radar unit “T”)

Oregon Department of Transportation 20-5 January 2020
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20.6.2 AC Isolator Location (Signal Timer Responsibility — Use Excel File)

This is located in slot J12 (J12U is for the PCOIl input and J12L is for the VCOI Input). This
location is used for railroad preemption. The equipment module number is 255 (a 252 is
used in 332 cabinets). The example below shows where you fill in the equipment.

Equipment goes in the first row
below the slot location. The AC
isolator for a 332S cabinet is 255

|

I1 2 13 14 5 16 7 18 9 110 111\ 113 | 114
41/0:C |VIP :B & F 41/0:D | VIP :A \ [| 242 | 242
¢1 o1 p2o peo oo $3 ¢3 ¢4 ¢4 ®4 |SPARE E|2 PED|6 PED
C1-56 |C11-16| C1-39 | C1-63 | C1-47 | C1-58 |C11-18| C1-41 | C1-65 | C1-49 |C11-23 24| C1-67 | C1-68
VD1 VD29 VD9 VD11 VD13 VD3 VD32 VD14 VD16 VD18

vD2 VD30 VD10 vD12 | VD31 VD4 VD33 VD15 vD17 VD34
C1-60 |C11-20| C1-43 | C1-76 |Cc11-10|C1-62 |C11-22| C1-45 | c1-78 |C11-12|C11-25| [-26|C1-69 | C1-70
o1 o1 p2 g2 o2 03 o3 ¢4 ¢4 G4 |SPARE|| [ARE|4 PED |8 PED
J1 J2 J3 J4 J5 J6 J7 J8 J9 | J10 J11 VJJZ J13 J14
4 1/0 :F |VIP :C & E [21/0C| 4 1/0 : A VIP :D 255 ) 752 | 752
¢5 ¢s5 Ps P6 Ps o7 o7 ¢8 ¢8 $8 | SPARE EVA | EVB
C1-55|C11-15|C1-40 | C1-64| C1-48 | C1-57 |C11-17| C1-42 | C1-66 | C1-50 | C1-54 | C1-51 | C1-71|C1-72
VD5 VD35 VD19 | VD21 VD23 VD7 VD38 | VD24 VD26 VD28

VD6 VD36 VD20 | vDe2 VD37 VD8 VD39 | vD25 vD27 VD40

C1-59 |C11-19| C1-44 | C1-77 |C11-11| C1-61 |C11-21| C1-46 | C1-79 |C11-13| C1-75 | C1-52 | C1-73|C1-74
o5 5 p6 p6 o6 o7 o7 8 o8 o8 GPS | V, EVC | EVD

INPUT FILE | & J (FRONT VIEW)
(NOT TO SCALE)

Signal Designer will import
entire input file from excel

(signal timer configures the
excel file)

Check mark the box if the slot/channel
is being used. Both the PCOI and VCOI
inputs are being used

Oregon Department of Transportation
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20.6.3 DC Isolator Location (Signal Timer Responsibility — Use Excel File)

This is located in slots 113 and 114 and is used for push button detection. The standard
phasing is shown in the diagram. The equipment module number is 242.

Equipment goes in the first row
below the slot location. The DC
isolator equipment number is 242

INPUT FILE | & J (FRONT VIEW)

11 12 13 14 15 16 17 18 19 110 111 112\ /13 114
41/0 :C |VIP :B & F 4 1/0 .-DL VIP : A L L L( 242 D242
¢ 1 ®1 P2 pe pe 3 03 ¢4 ¢4 04 |SPARE|SPARE|2 PED|6 PED
C1-56 |C11-16| C1-39 | C1-63 | C1-47 | C1-58 |C11-18| C1-41 | C1-65 | C1-49 |C11-23|C11-24| C1-67 | C1-68
VD1 VD29 VD9 VD11 VD13 VD3 VD32 VD14 VD16 VD18

vD2 VD30 VD10 vD12 | VD31 VD4 VD33 VD15 VD17 VD34
CI-60 |C11-20| C1-43 | C1-76 |C11-10|C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25|C11-26| C1-69 | C1-70
o1 o1 2 g2 2 03 3 P4 ¢4 (®4 | SPARE | SPARE | 4 PED |8 PED
J1 Je J3 J4 J5 J6 J7 J8 J9 J10 J11 Jiz | J13 J14
4 [/0 :F |VIP :C & E |21/0:C| 4 1/0 :A VIP :D 753’ 752
5 ¢5 Ps 06 Ps o7 o7 ¢8 o8 08 |SPARE| pPcor | g EVB
C1-55 [C11-15| C1-40 | C1-64 | C1-48 | C1-57 |C11-17| C1-42 | C1-66 | C1-50 | C1-54 | C1-51 | C c1-72
VD5 VD35 VD19 | VD21 VD23 VD7 VD38 | VD24 VD26 VD28

VD6 | VD36 | VD20 |vD2z | VD37 | VD8 | VD39 | vp25 | vD2r | VD40
C1-59 |C11-19| C1-44 | C1-77 |C11-11| C1-61 |C11-21| C1-46 | C1-79 |C11-13| C1-75 | C1-52 C1-74
o5 o5 o6 p6 o6 o7 o7 8 o8 o8 GPS | vcol EVD

(NOT TO SCALE)
Signal Designer will import Check mark the box if the slot/channel
entire input file from excel is being used. All 4 ped phases are
(signal timer configures the used in this example.
excel file)
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20.6.4 Pedestrian Detector Termination

This shows the terminal block where the pedestrian detectors are wired. Fill in the
phase for the pedestrian pushbuttons being used.

phases are shown here. Leave blank if
ped phase is not used.

[

NOTE

E PED P.B.COMM.BUS FOR MORE
HAN 2 PED P.B.COMM.WIRES.(SEE
AGE 1 SIDE VIEW REAR LEFT FOF

Fill the box with the phase. Standard J

[14 7B7
> | 242 Ph|l 2R Ped PB— 1 — [13-D
Phl4HPed PB — 2 +— [13-J
PB|Common — 3 — [13-K
D6 PED Phl6HPed PB — 4 + [14-D
r|eies P8 Ped PB — 5 |— 114-J
N Common —| 6 |— [14-K
9| C1-70 Flash Sense — 7 — C1-81,TB02-4
Do el Stop Time — & — C1-82,TB02-3
Monitor Reset — 9 — TB0OZ2-5
J14 Advance — 10 — CI1-80
; Adv. Epable — 11 |— CI=53
: 75m2 NC — 12 - ne

Oregon Department of Transportation 20-8 January 2020
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20.6.5 Fire Preemption Detectors (Signal Timer Responsibility — Use Excel File)

This is located in slots J13 and J14 and is used to provide the input for fire preemption.
The equipment modules for fire preemption detectors are 752 (Opticom phase selector)
and 2140 (Tomar Stobecom 11 O.S.P.).

Equipment goes in the first row below
the slot location. The equipment number

is either 752 or 2140
\

11 12 I3 4 I5 16 17 18 19 110 \ \ 113 114
41/0:C |VIP :B & F 41/0:D | VIP :A \ \| 242 | 242
¢1 o1 p2o peo oo $3 ¢3 ¢4 ¢4 ®4 |SPARE 2 PED|6 PED
C1-56 |C11-16|C1-39 | C1-63 | C1-47 | C1-58 |C11-18| C1-41 | C1-65 | C1-49 |C11-23|C C1-67 | C1-68
VD1 VD29 VD9 VD11 VD13 VD3 VD32 VD14 VD16 VD18

vD2 | vD30 | vDio | VD12 | vD31 | vD4 | VD33 | VDI5 | VDI7 | VD34 | T
C1-60 |C11-20| C1-43 | C1-76 |C11-10|C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25|C11- 1-69 | C1-70
o1 o1 p2 g2 o2 03 o3 ¢4 ¢4 G4 | SPARE | SPAR PED |8 PED
J1 Je J3 J4 J5 J6 J7 J8 J9 J10 J11 J12 J14

£

4 [/0 :F |VIP :C & E |21/0:C| 4 1/0 :A VIP :D L 752 )752
¢5 ¢s5 Ps P6 Ps o7 o7 ¢8 ¢8 ®8 |sPARE| pPcor | Eva | EvB
C1-55|C11-15|C1-40 | C1-64| C1-48 | C1-57 |C11-17| C1-42 | C1-66 | C1-50 | C1-54 | C1-51 | C1-71|C1-72
VD5 VD35 VD19 | VD21 VD23 VD7 VD38 | VD24 VD26 VD28

VD6 | VD36 | VD20 |vD2z | VD37 | VD8 | VD39 | vp2z5 | vDe7 | VD40
C1-59 |C11-19| C1-44 | C1-77 |C11-11| C1-61 |C11-21| C1-46 | C1-79 |C11-13| C1-75 | C1-52 | C1-73 | C1-74
o5 o5 p6 p6 o6 o7 o7 8 o8 o8 GPS | vecol | E EVD

Signal Designer will import
entire input file from excel

INPUT FILE | & J (FRONT VIEW)

(signal timer configures the
excel file)

(NOT TO

SCALE)

Check mark the box if the slot/channel
is being used. All 4 EV phases are used
in this example.
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20.6.6 Fire Preemption Detection Termination
This shows the terminal block where the fire preemption is wired. Mark the check box if
the EV channel is being used.

Check mark the box if the slot/channel
is being used. All 4 EV phases are used
in this example.

B3

— JI14-K
— JI3-K
— JI13-D
— JI13-J
JI13-F
— JI14=D
— J14-J
— JI14-F

Det Dy /GND —
DetRC GND —
EVA —
EVC —
er+AHVOC —]
EVE —
EVD —
De24vDC —

QO OO NN~
|
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20.6.7 Detector Input Termination

This shows the terminal block where the vehicle detection is wired (TB5 and TB6). In a
332s cabinet, this location should remain blank when using video, radar or SDLC as
shown in the first example below (display the proper models as per the microstation
base file instructions). Loop detection is the only type of detection that requires
entering info and is shown in the second example on the following page.

Leave TB5 and TB6 Blank if
using Video, Radar or SDLC

785 786
n 1 —11-D n 1 —JI1-D
H 2 —II1-E 4 2 —JI-E
3 —11-J 3 —Ji-dJ
5 4 —11-K H 4 —JI-K
.5 —12-D .5 —Je-D
H 6 |—1I12-E H 6 —Jo-E
A7 —12-J 7 —Jz2-Jd
4 8 —12-K H 8 [—uz-K
A9 —1I13-D ) A9 —J3-D
4 10 —I3-E L 10 —J3-F
_ 11 —I13-J 1l —J3-J
L 12 —13-K L 12 —J3-K
13 —14-D 13 —J4-D
Y 14 —14-E H 14 —u4-E
15 —14-J 15 —J4-J
L 16 —14-K H 16 |—J4-K
17 —I5-D 17 —J5-D
4 18 —1I5-E 4 18 —J5-E
19 —15-J 19 —J5-J
L 20 —15-K L 20 —J5-K
21 —I16-D 21 —J6-D
H 22 \—16-E H 22 —J6-E
23 —I16-J H 23 —J6-J
U 24 —16-K U 24 —u6-K
25 —I7-D .25 —Jr-D
U o6 —1I7-E U 26 —J7-E
27 174 - 27 —ur-J
4 28 H—1I7-K H 28 —J7-K
_ .29 —18-D _ 29 —J8-D
Y 30 —1I8-E Y 30 —J8-E
_ 31 —I18-J . 31 —=Jy8-J
4 32 —I18-K 4 32 —J8-K
33 —I19-D .33 —J9-D
Y 34 —19-E Y 34 |—J9-£
35 —I19-J 35 —J9-J
L 36 —19-K L 36 —J9-K
37 —I110-D .37 —J10-D
4 38 —110-E 4 38 —J10-E
139 —110-J .39 —J10-J
4 40 —110-K H 40 —J10-K
Oregon Department of Transportation 20-11 January 2020
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Loop detection input termination — label Label the phase in the
the loop number on the leader line diamond area

7B5 TB6
! —11-D A 1 H—J1-D
2 —11-F / L2 | —y1-g | Slot
A 3 11—y A 3 |—y1-y | number
/ U7 —11-K / L4 —y7-xk | (D&E
A 5 —12-D A 5 —yo-p | arefor
\/ U6 —120-F U6 |—uJo-£ | the
H 7 —12-J H 7 J2-J | upper
U8 12-k L8 [—Jo-k | channel,
5 fy\] {9 13D N 6 {9 -J3-D | l&Kare
7 Y 10 L [3-F L Iforthe
]] - _ ower
2 2 [ 10 _j—?_}é 6 7 [ channel)
H 13 —14-D =
Y 14 —14-FE L
A 15 —14-J =
Y 16 —14-K L
— 17 —I15-D m
Y 18 —1I5-F L
H 19 —15-J =
Y 20 H—15-K L
- 21 —16-D =
w22 —16-F L
23 —16-J m
U 24 16-K =
—H 25 —1I7-D =
Y 26 —I7-E L
H 27 —1I17-J =
U 28 HI7-K U
4 3 ] 29 —I18-D 8 8 ]
Y 30 —1I18-E L
P 4,5 31 —18-J 8 9,10 [
Y 32 —18-K =
—H 33 —19-D =
U 34 | —J9-F =
H 35 —19-J =
U 36 —19-K =
H 37 —110-D =
Y 38 110-E L
39 —110-J m
Y 40 —110-K L
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20.6.8 Additional Information about the Input File

1. The 332 cabinet without a C11 connector has 28 vehicle inputs using 9 slots and 2
input files that is wired to accommodate:

2 vehicle detection inputs to the controller for each odd numbered phase
5 vehicle detection inputs to the controller for each even numbered
phase

4 pedestrian detection inputs (Slot 112 and 113)

4 emergency preemption inputs (Slot J12 and J13)

2 railroad preemption inputs (Slot J11: indirect via 4 C1 pins using a 252
AC Isolator)

0 spares

Each input file slot has (2) channels associated with it, the upper and the lower. The
slot may have one or two controller inputs wired to it. Slots 1, 4, 5, and 8 have one
controller input. Slots 2, 3,6, 7,9, 12, and 13 have two controller inputs. Slot 10,
111 and 14 have no inputs and are not used (i.e. no C1 pin).

If a viewcom module is used, it will go in slot 110 and 111.

2. The 332S cabinet with a C11 connector uses has 40 vehicle inputs using 10 slots and
2 input files that is wired to accommodate:
e 4 vehicle detection inputs to the controller for each odd numbered phase
e 6 vehicle detection inputs to the controller for each even numbered phase
e 4 pedestrian detection inputs (Slot 113 and 114)
e 4 emergency preemption inputs (Slot J13 and J14)
e 2 railroad preemption inputs (Slot J12: direct via inverting a 255 AC isolator)
e 1GPS(J11L)
e 5spares (Slot 111U, 111L, J11U, J12U, and J12L)
Each input file slot has (2) channels associated with it, the upper and the lower. All
slots have two controller inputs wired to it (assigned to the C1 or C11 connector).

If a viewcom module is used, it will go in slot 111 and 112. The C11 pins need to be
disconnected for the viewcom module to function.

Oregon Department of Transportation 20-13 January 2020
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20.7 332S Cabinet Print (Page 3 — Output File)

Page 3 of the 332S cabinet print shows the output file and conflict monitor. This sheet requires
filling in the information for all the output equipment used. The basic output equipment (i.e.
load switches, flash transfer relays, flash plugs, etc.) that needs to be filled in is shown in Figure
20-5. Each bubble note in Figure 20-5 is numbered and described in more detail in the next
sections. Important additional information about the output file is in section 20.7.5.

Figure 20-5 | 332S Cabinet Print (page 3 — Output File)

mark boxes that are used, label phase File (back view) - Diode Card

1.) Main Output File (front view) - check 2.) Main Output 3.) Conflict Monitor
and flash plug color label phases

I

[

L
RN < s s "{m - TYPICAL CONNECTOR FIN ASSIGNMENTS
i | on— | — o | Py — | ot — MONITOR DIOGE CARD / 7 s o
P CHANNEL ] P 1%
| O(d oo - A assiguenrs | |-G =
— CHANNEL ASSIGHMENT a - [
| ) sc1 ser stz stz stz P = TYPICAL) E T
Tas =117 T3 3 i
s e Tle Llwe L] e ] & cn. chs. oty /,,3 — o =z
Fis [ SEST LT ¥ iEid
ﬁ en— | Pn — | Par — | Pn — | Pn — | Pead — E e oo it 125 SPI] & 120
. a7 chil. cn 7 124 sFigs |10 L FEa]
105 SPE—r (FLTYA) | 17 | '] 118
olo 0 o s omie— cns 1o i i 1
- AET | ASFiT 1 o
53 C < s B i TiE
= T35 I A
- TiE o 5 -
- [ H 3 -
= T&5 E 1] ATOY
- . 13 2PED d
Sl I | o FiPra =
TBGI-1] A 2] [y APED TROZ=Z
37 | Wt oy [ 57| os'Fira =
TEoET Lo -5 ] v 7} =
LRCaIL Inferiock 85 FLTYA TO02-3
] T PR -
z o o' Filvs N =
[N N A El Clapper TEGI- 2]
TEOI-TI]  Norm. Closed ALY TE0I-IT]
CONFLICT MONITOR - TYPICAL WIRING
o 70 SoALEY
m | a2 ] as[ ] w[ ] as[] #[]
GUTFUT FILE 1L (REAR VIEW) 18 29 30+ 512 61 T-M &IS
T 70 rn:-7
1-9 2-10 -1 412 5-13 614 15 Lald

e§p8:eg

CONFL[CT MONITOR DJODE CARD CUTOUT
(NOT T SCALES

2 T, in_Strest @ Cross OREGON DEPARTMENT OF TRANSPORTATION
oo 1T T wrcesecnoe_wain Street @ cross /. R TUEN T o, TP

PAGE
3el6

OUTPUT FILES - FIELD WIRING DETAILS

HWYe XK WP XALKE TSS

332S ODOT CABINET PRINT
1 SaLEa

oo Print 973072015 Se13dd AW /

4.) Auxiliary Output File (front and
back) — If used, mark and label the
same as Main Output File front and
back.
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For reference, Figure 20-6 shows the actual front view of the output file in a 332 cabinet
(which is very similar to the 332S).

o AR E {
-

-
T
P

.

Conflict Monitor J

Flash Transfer
Relay (FTR)

Load Switch. Maximum\
of 3 outputs per load
switch (standard
functions: RED,
YELLOW, GREEN, WALK,

Auxiliary Output

and DON'T WALK) /

Oregon Department of Transportation 20-15
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20.7.1 Main Output File (Front View):
This location shows the load switches that are used to power the field indications
(vehicle signals: RED, YELLOW, GREEN and pedestrian signals: WALK, FLASHING DON’T
WALK). Other types of powered indications, such as PTR signs or advance flashing
beacons may be wired to a load switch. Each load switch that corresponds to a vehicle
phase will have a flash plug (RED, YELLOW, or WHITE).

The flash transfer relays (FTR) are used to switch power from the load switches to the
flasher units during cabinet flash. All four flash transfer relays should be included.

The conflict monitor checks the green indications, Flashing Yellow Arrow and WALK
indications (and a few other items, such as voltage, connection to the controller, etc.)
and causes the signal to go into cabinet flash if any conflicting indications come up

together.
P Check mark all boxes that
Check mark all 4 Flash are used. Unused location List phase (the standard
Transfer Relay (FTR) boxes. should be blank. phase assignments are
N shown in this example)
\ 7N
1 2 ) 3 4 5 6 )
FTR- d
) | P L e 2| peg £ Ph@} fr 4| peg 4
FYA 3
FTR-2 R R R _é
SC1 SC! sC1 sc2 sc2 scz é
A3 7 8 9 10 11 12 3
[
Q
P2 ey & | peg b | pn L | B | peg B |
R R
bC3 SC3 SC3 SC4 Sc4
Show the flash plug color QUTPUT FILE 1L (FRONT VIEW) Check mark the
associated with each vehicle (NOT TO SCALE) conflict monitor
phase (R=Red, Y=yellow, W=Dark box.
Signal). Red is typically used for
all indications.
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20.7.2 Main Output File (Back View)
This shows the terminal blocks for the output file. Fill in the phases being used.

Fill in the phase for the Red (R), Yellow (Y), Green
(G), Walk (W), and Flashing Don’t Walk (DW)
indications. Standard phasing is shown in the

example.
/ tvui 11U OULALL

OUTPUT FILE 1L 80
Field Terminals SI'ng 1l 1
Phase Phase SigCkz| 2
Bl 22M773)  ABMzs)  sigoks| 3
Joz|  Hiie] ize|  sigoks| 4
e /i03]  AMar5|  ACNhz7|  Fricka[ s
e AW Ll 3RITis| 2R[z8| FLicke| 6
Ty 3y 2y —
= —  Lles| Mir7| €429l Frec] 7
3 :Sﬁnﬁe —
s Whog| 18| 29150 Frecke| s
Raser BR07| 6Dng|  2Ris1|  Eqond| 9
: 808 20| 24730 Ac-| 10
L YoC 8G 6w 5G BT
VTROLLED)  C24 109 - 121 ~ 133 |CM-FFCM-28| 11
Do) 18[122]  6R[134| cw-eeir-1 12
ﬂ LI7r7|  Liz5|  &Y735 LR-7[13
tion 8Wrol L824l 6S1736|  FTR coil 14
% -
OQUTRPUT FILE 1L (REAR VIEW)
(NOT TO SCALE)
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20.7.3 Conflict Monitor Diode Card

The signal designer will complete the conflict monitor diode card. It will be reviewed and
approved by TSSU and/or Traffic Standards. By default, the conflict monitor is configured such
that ALL phases are conflicting (all diodes are intact). The diodes for non-conflicting phases will
be removed, leaving the diodes for conflicting phases intact. Only the phases that are actually
used will determine the monitor configuration (i.e. if phase 3 and 7 are not used, those diodes
will remain intact, even though phase 3 and phase 7 are typically non-conflicting phases).

These are the
channels that are

~

used (channels that

are not used are
marked “NU”)

4

erIIow inhibit

jumpers allow the
yellow indication
to be monitored
when removed
(normally these
will NOT be
removed. Inthe
past, these were
only removed to
allow for
monitoring of the

kFYA)

CONFLICT MONITOR DIODE CARD

>HANNEL ASSIGNMENT

chi__ph 1 chs5_ph 5 ch9___ M chi3___ped2
che__ph 2 che_ph 6 chio____ MU ch.14____ped4
ch3__ph 3 chr_bh 7 chil____ MY ch.i5___pedb
cha__ph 4 ch8_ph 8 chiz___MJ ch.16___ped8

A

)

/Ch. 1 (assigned to \/

ph.1) and Ch. 6
(assigned to ph. 6)
are shown as non-
conflicting phases
(the diode line
string has been
deleted) and a circle
is drawn around it

kto make it stand outj

ELLOW INHIBIT JUMPERS

4 5

9 10 11

12 13

DIODES - Diode Removed Makes Movement Allowable (Diode IN4148,

/AII of the phase \

combinations that
are possible each
have a diode. If
the diode is
removed, then the
two phases can

’krun concurrently. /

\[Ch. 7 (assigned to\

ph. 7) and Ch. 8
(assigned to ph. 8
are shown as
conflicting phases
(the diode line
string is still

Kintact) /

4-9 5-10

3~9 4-10 5-11
3-10 4-41 5-12 6-13 7=]4 ﬂ
3=11 q9-12 5&5 '_614_. ._715_. 8-16
1-10 2-11 3=12 4-13 5-14 & ._7-_16_. ._9-_16_.
1=17 2-12 3=13 4-14 5-15 6-16 10-16 9=15
._1:_1.2_. ng 3=14 4-15 5-16 11-16  10-15 9-14
=13 2-14 3-15 4-16 12-16 11-15 10-14 9-13
.ﬂ. 2=15 <3§ 13-i6 12-15 l1-14 {0-i3 g9-12
1=15 ._2-_16_. 14-16 13-15 12-14 11-13 10-12 9=11
1-16 15-16  14-15 13-14 12-13  11-12  10-11 9-10

INFLICT MON[TOR AR, TOouT

(NOT TO SCALE)
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Outputs That Are Monitored

All GREEN, WALK and FLASHING YELLOW ARROW outputs for each phase shall be
monitored by the conflict monitor. These are critical indications for each phase because
they inform the driver or pedestrian when it is OK to enter or precede through the
intersection. Monitoring these outputs for conflict ensures that a driver or pedestrian
will never be incorrectly informed when it is OK to enter the intersection.

The GREEN and WALK outputs are always wired to the conflict monitor by the
manufacturer as per the Standard Specification for Microcomputer Signal Controller.
See Figure 20-7 with the monitored channels shown in red. ANY OUTPUT ASSIGNED TO
ONE OF THESE LOCATIONS WILL BE MONITORED. Do NOT reassign an output that

shouldn’t be monitored to one of these locations.

The YELLOW indication can be monitored by removing the Yellow Inhibit Jumpers on the
diode card (note: this was used in the past for monitoring Flashing Yellow Arrows), but it
does not operate independently of the GREEN indication on the same load switch. For
example, if ped phase 2 YELLOW is monitored by removing the yellow inhibit jumpers, it
will have the exact same conflicts as ped phase 2 WALK. This can be advantageous for
monitoring the Flashing Yellow Arrow, as the opposing pedestrian phase typically has
the same conflicts (e.g. Ped phase 2 WALK has the same conflicts as Ph. 1 Flashing
Yellow Arrow), but widespread use of not-ped phasing, overlaps, and Type 3LCF signal
heads resulted in problems when monitoring the FYA via the YELLOW indication.
Therefore, this method is no longer allowed. See Section 20.12.1 for more info.

Figure 20-7 | Monitored Outputs

FTR-4

o

Ph —

RED
YELLOW
GREEN

RED  IDON'T WALK| _ RED
YELLOW YELLOW YELLOW

GREEN WALK GREEN

Il SP11 L

Ph — | Ped — | Ph — | Ph

sP1 P2 sP3 P4 PS5 SP6
[T ] = [ o ] (] = ]
4

ph—— | ph —— | ped—— | pn 3 | pn & | pea —

RED RED  [DON'TWALK| ~ RED RED  |DON'T WALK
FTR-2 YELLOW | YELLOW | YELLOW | YELLOW | YELLOW | YELLOW 5
X’ GREEN GREEN WALK GREEN GREEN WALK £
J o
s
[FR3 | sP7 [ | se8 L, P9 | | sP10 SP12 L E

RED
YELLOW
GREEN

Ped —

DON'T WALK]
YELLOW
WALK

FTR-5

SPAl ‘_ SPA2 L

FTR-6
RED RED

YELLOW YELLOW
GREEN

GREEN

SPA3 |

DON'T WALK
YELLOW
WALK

SPA4 L SPA5 L SPA6 L_

RED

DON'T WALK

RED

$
YELLOW YELLOW \}0\3

GREEN G

REEN

Outputs shown in red
are always monitored

The YELLOW can be monitored
by removing the yellow

inhibit jumpers on the diode
card. Note: THIS IS NO
LONGER USED FOR FYA.

Each Switch Pack Location has a load switch with three outputs:
For vehicle phases: RED, YELLOW, and GREEN
For ped phases: FLASHING DON'T WALK, YELLOW, and WALK
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Not all outputs require conflict monitoring as they are not as critical to eliminating the
crash potential associated with being incorrectly informed. For example the YELLOW
and RED outputs for each phase inform the driver or pedestrian that they must stop. If a
driver is shown one of these indications erroneously, the action the driver is informed to
take (stop) should not result in a crash with a conflicting vehicle that has been informed
by a GREEN indication.

Outputs that are not monitored include:

e RED outputs

e YELLOW outputs

e FLASHING DON’T WALK outputs

e PTR sign outputs*®

e Fire signal confirmation indication outputs* (this does not apply to tattle-tail
lights which are not assigned to an output and are directly wired to the RED
signal indication)

*It is important to note that PTR sign output and Fire signal confirmation
indication outputs always require an output reassignment (as they do not have a
standard output location). Do not reassign these outputs to a load switch
location that is monitored (See Figure 20-7. e.g. GREEN or WALK).

The conflict monitor also monitors other critical aspects of the how the traffic signal is
functioning (watchdog, voltages, etc.) as per the Standard Specification for
Microcomputer Signal Controller. Unlike the Diode Card, these aspects do NOT require
a custom configuration for each intersection.

Oregon Department of Transportation 20-20 January 2020
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Rules for Standard Signal Timing Configurations
When using a standard ring and barrier configuration (see Figure 20-8 and Chapter 3 for
more information on ring and barrier configuration), the following rules apply:
e An active phase is defined as a movement whose GREEN, WALK, or FLASHING
YELLOW ARROW intervals are being timed by the controller.
e Only ONE active phase per ring at a time
e A phase can be active with the phase vertically opposite or diagonal from it as
long as it exists on the same side of the barrier. These are called compatible
phases (i.e. Phase 1 and Phase 5, Phase 1 and Phase 6)
e Both rings must cross the barrier at the same time

Figure 20-8 | Standard 8 Phase Ring and Barrier Diagram

Ring A —
4
—~_ ¥
.. A, v
s e = |7 |8 |r
Ring B / —
Barrier Barrier
NORMAL PHASE ROTATION

When using overlap phases the following rules apply:
e An overlap phase may be assigned with any phase or number of phases. These
are called the parent phase(s).
e An overlap phase will be permitted by every phase compatible with the assigned
parent phase. For example, if Figure 20-8 had an OLA = phase 2, then OLA will
also be permitted with ped phase 2, phase 5, phase 6, ped phase 6.

e Any phase can have a pedestrian phase assigned to it, limited by the available
outputs from the controller.

When using flashing yellow arrow the following rules apply (for additional background
information see Section 20.12.1):

e The flashing yellow arrow signal head type shall be a Type 3LCF
e Phase 1 FYA = Channel 9

e RED arrow terminated on ph. 1 RED

e FYA/solid YELLOW arrow terminated on OLA GREEN

e GREEN arrow terminated on ph. 1 GREEN

Oregon Department of Transportation 20-21 January 2020
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e Phase 3 FYA = Channel 10
e RED arrow terminated on ph. 3 RED
e FYA/solid YELLOW arrow terminated on OLB GREEN
e GREEN arrow terminated on ph. 3 GREEN

e Phase 5 FYA = Channel 11
e RED arrow terminated on ph. 5 RED
e FYA/solid YELLOW arrow terminated on OLC GREEN
e GREEN arrow terminated on ph. 5 GREEN

e Phase 7 FYA = Channel 12
e RED arrow terminated on ph. 7 RED
e FYA/solid YELLOW arrow terminated on OLD GREEN
e GREEN arrow terminated on ph. 7 GREEN
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Channel Assignment - Standard

On a standard Model 210 conflict monitor, there are 16 channels that can be monitored.
Each active phase (GREEN, WALK, or flashing yellow arrow) shall be assigned to a
channel on the conflict monitor. The standard channel and phase assignment is shown
in Figure 20-9. Switch Packs A3 and A6 are NOT wired to the conflict monitor. Each
monitored channel is ALWAYS directly wired to Switch Pack location as shown in Figure
20-9. For example, Channel 1 (regardless of what phase channel 1 is associated with) is
ALWAYS wired to Switch Pack 1. Each channel is associated with phase shown in Figure
20-9, unless there are output reassignments (done via the signal software).

Figure 20-9 | Standard Channel Assignment

CHANNEL ASSIGNMENT

Monitored

OLA or
Channel Chs(SP7)  Ph.5 o o (SPA1) Ph. 1FVA ch 13 (SP3) Ped2

(
OLB
Cha2(sP2) Ph-2 o o(sP8) Ph.6 (10 (SPA2) Ph.3FYA cpy.14(SPE) Ped 4
OoLC
ch3(sP4) Ph.3 o _(sp10) Ph.7 . 1) (SPA4)Ph.5FVA ch 15 (SP9) Ped6
(

5P5) (Ph-9) cnglspin) P8 g (SPA5)%P7OFFYA€h.16 sp12)yPed 8
(e

ach channel sP1 L Sp2 |_ SP3 L P4 L sP5 L SP6 L
shown is FIRL 1 5 5 3 H 4
associated with PE=— | B — | BE— | B — | BR — | R&d—
the phase shown = X
unless there /| =
. o]
is an output =
reassignment FTR-3 SP7 SP8 I_ SPS L SP10 I_ SP11 I\@L E
; i 5 6 6 7 3 8 | 8
via the signal P = | ph 2 | Ped 2| ph <t | Bh 2 | peg 2| ¥
timing software. Z Each
channel
shown is
— associated
@_ SPA2 \_ SPA3 L SPA4 L SPAS |_ a6 | || with the
Switch Pack (SP) , .
locati e switch
ocation. - W’
OLA OLB Ped'1 OLC OLD Ped 3 pack
X -or- -or- /\6;8' -or- -or- /\Oqi&. location
Ph. 1 FYA|Ph. 3 FYA Oe\ Ph. 5 FYA |Ph. 7 FYA oe\ shown
S <
9 &
Switch Pack (SP)
location. A=auxiliary
output file
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Channel Assignment — Output Reassignments
There are cases where it is necessary to reassign the output because a standard
designation does not exist in the output file, such as:

e an odd numbered ped phase e aflashing yellow arrow

e aped overlap phase
In the past, output reassignments for vehicle overlap phases were commonly done to
avoid installing an auxiliary output file. Auxiliary output files are now installed standard
in 332S cabinets so this practice is no longer required for new installations.

Output reassignments are done via the signal timing software. Always verify with the
Signal Timer any output reassignments. Figure 20-10 shows an example where the
Channel 3, switch pack location SP4 has been reassigned to Ped A. Flashing yellow
arrows have been reassigned to the unused overlap phase switch packs.

Figure 20-10 | Channel Assignment — Output Reassignments

CHANNEL ASSIGNMENT

cha(sPy)  Ph-l o 5(sP7)  Ph-S o (SPAL)Ph: 1 FYACh.13 (SP3) Ped?2
cha(sP2)  Ph-2 o c(spg)  Ph.6 4 10 (SPA2) NU  (p q14(SPE) Ped4
h3(SP4) PEDA D 5(sP10) NU .y 11 (SPA4)Ph: 5 FYACh 15 (SP9) Ped6
cha(SPSI\ P-4 g (sP11) PN-8 ¢y g5 (SPAS) NU \quu6.(5P12) Ped8.

FTR-1

4 4 arrows

Ph — | Ph — | Ped — \ Ph —"1J Ph — | Ped —

FTR3 SP7 sPg P9 SP10 L SP11 sphR

Ph

SP1 5 Sp3 P4 ) SP5 SP6 % Flashing Yellow

Reassigned to
overlap phases.

4 Output

reassignment
(from the
standard
phase 3 to the
new PED A)

onitor
/

©
>
‘Lﬁ
‘m
©
=
=)
=
‘ao
-~
[e]
o
|00
//M

Ped i

FTR-4

spat| | seaz| | sea3| | seas| | seas | | sas| |
FTR-5 FTR-6
Ph.-1 FYA : ; Ph. 5 FYA
S )
I\OQ& «OQ&
S S
Q ©
A S
< O
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Determining Compatible Phases for the Diode Card
Collect all information about the intersection that will be needed in order to determine
the compatible phases, such as:

e Vehicle phasesin use

e Pedestrian phases in use

e Parent phase assignments of overlaps

e Exclusive phase assignments

e Output reassignments from signal timing

e Load switches in use

e Existing cabinets: verify cabinet is wired as per standard with TSSU

Step 1: Assign phases to the channels. If a channel is not used, write “NU” next to it.

Based on intersection info, assign each phase
used to a monitor channel

CHANNEL ASSIGNMENT
Ch.1(SP1) Ph.1 Ch.s (SP7) Ph.5 Ch.o (SPA1) OLA Ch.13 (SP3) Ped 2

ch2(sP2) M2 g(sp8) PN-6 (g (sPA2) NU 44 (sPE) Pedd
Ch3(sP4) Ph-3 ¢ o(SP10) Ph.-7 o gq(SPA4) NU (45 (sPo) Ped®
cha(SP5)  Ph-4 o g(sP11) Ph-8 ¢ 4y (sPAS) NU  cp g (sP12) NV

Step 2: Write the monitor channels in the ring and barrier diagram for (pay close
attention to outputs that have been reassigned):
e Each vehicle phase used.
e Each pedestrian phase used.
e Each parent phase assigned to an overlap. For example, if OLA = ph. 1 and
ph. 8, and OLA is assigned to channel 9, then write 9 in the phase 1 box and 9
in the phase 8 box of the ring and barrier diagram.

OLA, channel 9 [ List channels for all ped }

in phase 1 box phases in appropriate box

1 C\ 2 —||3 F\ 4 |
ﬁ By : OLA, channel 9 }
in phase 8 box
6 8
15 * " g £ 9/

OLA=Ph.1&Ph.8
List channels for all vehicle

phases in appropriate box
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Step 3: Determine the compatible phases (diode pairs that need to be removed). The
following procedure will ensure that all correct diodes are removed. There are likely to
be a few duplicate diode pairs for phases with overlaps. This is OK, since a diode can
only be removed once.

STEP 3A: LIST ALL DIODE PAIRS FOR EACH MONITOR CHANNEL IN THE SAME BOX

1 2 3 4. 5, 1 2 4
9 F 13 — 14 DIODE PAIRS
1 (» [2 ~ 3 N (4 ;/J 9 13 14 TO REMOVE
i 1-9
- 5 > 3 2-13
L S 9 6 8 4-14
5 6 — |7 k 8 4 6-15
— (n 15 3.9
OLA=Ph.1&Ph.8
STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCEPT ANY EXCLUSIVE PHASES).
1 2 3 ¥ 5 DIODE PAIRS
9 r 13— 14 TO REMOVE
1 r A 2 '\\ 2 3 \ 4 ‘,/[ 1
| : L 9 1-5
5 SN I 7 8 9 9-5
15 K 9
5 &6 |7 8 5 . 1-6, 1-15
A 2 =
5 -1 9-6, 9-15
OLA=Ph.1&Ph.8
STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.
1 2 3 1 DIODE PAIRS
9 13— 14 2 TO REMOVE
(1 0 Ol | R LAY 4 2
i F 2-6, 2-15
5 3 13-6, 13-15
5 9
5 7 U |8 ‘ - 6 4 2.5
A L
§& 13-5
OLA=Ph.1&Ph.8
é F 53 3 ‘114 R D(I)ODE Pé\IRS
— : TO REMOVE
AR R | E RN ;,/[
= ! 3 3
5 6 d 7 8 3-7
5 6 —||7 g
K 8 3-8,3-9
A 9
OLA=Ph.1&Ph.8
513 F %3 3 4114 R . DIODE PéIRS
_— : TO REMOVE
_ e
O R | ERN < [ o ;
; 4-8,4-9
6 8 14 14-8, 14-9
5 L S 9
5 6 —||77 |s ‘ o 8 47
— A 9 g 14-7
OLA=Ph.1&Ph.8
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When an intersection has a type 3LCF signal head for PPLT AND has any overlap phases,
the conflict monitor diode configuration shall be determined by using the standard ring
and barrier diagram method (shown on the previous page) PLUS a separate ring and
barrier diagram showing only the overlap green movements (vehicle and pedestrian) and
the solid yellow left turn arrow of the type 3LCF signal head. See Figure 20-11.

Figure 20-11 | Determining Compatible Phases — FYA (Type 3LCF signal head) and Overlap Phases
CHANNEL ASSIGNMENT
cha(PL) PRl 5(sP7) NU (g (sPAL) IFYA/SY (44 (sP3) Ped?2
Cholsp2) Ph-2 . -(spg) Ph-6 . .,(SPA2) OLB | cp1a(sP6) NU
ch3(SP4) NU ¢y 7(SP10) NU  cpy 17 (SPA4) NU licy 55 (SP9) NU
Ch.alsPs) NU - o(sp11) Ph.-8 o (spAs) NU \&h_m(smz) Ped 8

\I
1 2 \\\
D )

- Note: SY=solid yellow.

1R FYA/SY wire is now terminated
at the Ch. 9 GREEN location, removing
6 6 ] 3 fe_} 8 ?O_) the need to clip the yellow inhibit jumper.
PR Y

OLB=Ph.1+Ph.8-Ped8

STEP 3A: LIST ALL DIODE PAIRS FOR EACH MONITOR CHANNEL IN THE SAME BOX

1 2 DIODE PAIRS

TO REMOVE
10 )
3 1-10 8-16
2-9 8-10
8 8 2-13
16 10 9-13

STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPQOSITE THE BOX (EXCEPT ANY EXCLUSIVE PHASES).

DIODE PAIRS
TO REMOVE
10
1-6
10-6
6
STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.

DIODE PAIRS TO REMOVE New step!!! Required for
PPLT with type 3LCF signal heads |

WITH overlap phases

)
2-6
13 9-6
13-6
6
List ONLY overlap phase channels & DIODE PAIRS
Type 3LCF head solid yellow channel! 2 . ) 9 TO REMOVE
1 5 V|2 i 10 9-10
— 17V}

Type 3LCF signal head:
ph. 1 solid yellow will be monitored
on ch.9 (ph. 1 FYA) because bhoth
functions (solid & FYA) are

accomplished by 1 wire terminated
at Ch. 9 in the output file.

6 1 8 U8
- 65

OLB=Ph.1+Ph.8-Ped8
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Figure 20-12 thru Figure 20-15 show common examples of determining compatible
phases.
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Figure 20-12 | Determining Compatible Phases — Example 1: Not-Ped Overlap

CHANNEL ASSIGNMENT
chafsPl) Ph-1 o(sp7) Ph-5  (g(sPA1) OLA (- 45 (sP3) Ped2
cha(sP2) Ph-2 o c(sPg) Ph-6 ( 15(sPA2) NU (14 (sP6) Pedd
ch3(sP4)  Ph-3 (o (SP10) Ph-7 oy 41(sPA4) NU (o 15 (sP9) Ped®
Ch.a(SPS) Ph-4 oy g(sP11) Ph.8 (45 (sPAS) NU o, 16(SP12) Ped8

2 3 4
1 13 14 ¢
1 (_ 2 3 |4 ;,/I
5 N wops]| 9 81|85
5 J 6 7 k $
B== | il

OLA=Ph.8-Ped 8

STEP 3A: LIST ALL DIODE PAIRS FOR EACH MONITOR CHANNEL IN THE SAME BOX

2 a4
DIODE PAIRS
13 14 TO REMOVE
2-13
4-14
6 8 8 6-15
8-16
15 16 9 3.9

STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCEPT ANY EXCLUSIVE PHASES).

DIODE PAIRS
TO REMOVE

1-5

6 1-6,1-15

3 15

STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.

3-1
39

DIODE PAIRS DIODE PAIRS
2 TO REMOVE TO REMOVE
2

13

2-6, 2-15 3 3 3-7

13
13-6, 13-15 3
3-8,
6 3 2-5 . 8 8 3-8,
3 16 9
15 13-5
™\ DIODE PAIRS
4 4 TO REMOVE
14 14 7 4-8,4-16
14-8, 14-16
14
4-8,4-9
8 8 14-8, 14-9
7
16 9 47
Y, 14-7

Oregon Department of Transportation
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Figure 20-13 | Determining Compatible Phases — Example 2: Flashing Yellow Arrow (OLD METHOD - DO NOT USE
PED YELLOW FOR NEW FYA INSTALLATIONS. SEE Figure 20-11 INSTEAD)

CHANNEL ASSIGNMENT
Ch.ilspy) Ph.1 Ch.5.(SP7) Ph.5 Cho(sPAl) NU .o (sP3) ed 2 /Ph.1FYA

cha(sP2) Ph-2 (. o(sPg) Ph-6 (1 (sPA2) NU (4, (sP6) Pedd

ch.3(sp4) NU ch.7(SP10) NU . (spag) NU o (SP9) Ped 6 /Ph.5FYA

ch.a(SPs) Ph-4 o g(sp11) Ph-8 o 15 (sPAS) NU  (y 46(SP12) Ped8

YELLOW INHIBIT JUMPERS

1 s 3 4 5 6 7 8 Ph. 5 FYA output
is reassigned to
2 o i a “Ped 6 YELLOW”
(Ph. 5 FYA has the
- < same conflicts as
’ 13 ¢ 18y s Ped 6)
1 ( 7 — 4 H 5 /I % \ j
e~ /4 X
kil M By Removing the Yellow Inhibit
5 ?5 N 21;6 g Jumpers, Channel 13 and 15 can
5 J 6 118 ~ I,’ now monitor the “Ped phase
SFY t s YELLOW” (in addition to the Ped
phase WALK)

STEP 3A: LIST ALL DIODE PAIRS FOR EACH MONITOR CHANNEL IN THE SAME BOX

2 4
DIODE PAIRS
13 14 TO REMOVE
2-13
4-14
6 8 6-15
15 16 8-16

STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCEPT ANY EXCLUSIVE PHASES).

DIODE PAIRS
TO REMOVE

1-5

. 1-6,1-15

3 15

STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.

DIODE PAIRS

2 TDé)OFl()EENFI)é{/RES 4 TO REMOVE

2
13 14

13 2-6,2-15 4-8, 4-16

13-6, 13-15 14-8, 14-16
6 5 2-5 8
18 13-5 16
Oregon Department of Transportation 20-7 January 2020
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Figure 20-14 | Determining Compatible Phases — Example 3: Exclusive Phases

Ch.(sPy) Ph-1
ch2isP) Fh-2
cha(sp4) NU
Ch.alsPs) Ph-4

CHANNEL ASSIGNMENT
Chs(SP7)  Ph-5 o (sPA1)

ch.6(SP8)  Ph-6 (- 10(sPA2)

ch.7(5P10) NU (11 (SPA4)

ch.g(sP11) Ph-8 1, (sPAs)

Ch.13(SP3) Ped2
Ch.14(5P6) Pedd
Ch.15(SP9) Ped6
Ch.16(5P12) Ped8

Phase 4 and phase 8 are exclusive
phases (There are no compatible

STEP 3A: LIST ALL DIODE PAIRS FOR EACH MONITOR CHANNEL IN THE SAME BOX

13

6 14

15

DIODE PAIRS
TO REMOVE

8 2:13
4-14
16
6-15
8-16

on the same side of the barrier).

phases located vertically or diagonally

Phase 1 and 5 are NOT
compatible as drawn (a
diagonal line would not go
directly from phase 1to 5

2 or phase 6 boxes). See
Chapter 3 for more info.

~

without passing thru the phase

)

STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCEPT ANY EXCLUSIVE PHASES).

2

2 13
13

STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.

DIODE PAIRS
TO REMOVE

2-5
13-5

6 2-6, 2-15
15 13-6, 13-15

DIODE PAIRS
TO REMOVE Phase 4 and phase 8 are
d exclusive phases (no other
1:6,.1-15 phases are compatible).
6
15
Oregon Department of Transportation 20-8 January 2020
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Figure 20-15 | Determining Compatible Phases — Example 4: Railroad Preemption Type 7 Signal Head

CHANNEL ASSIGNMENT
cha(sPl)  Ph.1 o o(sp7) Ph.5 o o(spar) NU o (sp3) Ped2
Ch2(sP2) FPh-2 Ph.6 \ io(sPA2) NU ., (spe) Ped4d
ch.3(sp4) NU ch.11(SPA4) NU . .. (spg) Ped6
Ch.4(SP5) Ph. 8 Ch.12 (SPAs) NU e (sP12) Ped 8

) 2

Do.n t forget 1 13 £1l4?

to include -1 r 2 4 N

the phase en S
tha.t is only = 6w . 8 s

active during 1 S 16 ¢

the VCOI! 5 J 6 —I18 I/E

2 4
13 14
6 8
15 16

STEP 3B: START IN UPPER LEFT BOX OF THE DIAGRAM. LIST ALL DIODE_PA
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCERT AN

DI

5

1
6
15

ODE PAIRS

TO REMOVE

1-=5

1-6, 1-15

DIODE PAIRS
TO REMOVE

RS FOR EACH MONITOR
XCLUSIVE PHASES).

4 Y

4 14*2’/[\

v

Railroad Preemption (VCOI) Onl
(Type 7 Signal Head for phase 7
turn arrow indication)

Yeft

*NOTE: During the VCOI, Ped 4
should not be active with
phase 7. However, the
compatible ped phase diode pair is
removed (7-14 diode pair in this case)
because it is not a true conflict

and it is safer to allow these phases
to be active during the VCOI than
to conflict the monitor and place
the signal into flash.

Don’t forget to include the
phase that is only active
during the VCOI!

STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.

DIODE PAIRS
2 ] TO REMOVE
& o 2-6, 2-15
13-6, 13-15
6 5 2-5
n 13-5
DIODE PAIRS
4 TO REMOVE
14
4-8,4-16
14-8, 14-16
8
16
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20.7.4 Auxiliary Output File (Front and Back View)

This location comes standard in 332S cabinets (optional in 332 cabinets) and provides
additional outputs if more are needed. Unused locations should be left blank. It is filled
out the same way as the main output file.

~

KShow the flash plug color
associated with each
vehicle phase (R=Red,
Y=yellow, W=Dark
Signal). Red is typically
used for all indications.

Check mark both Flash Transfer Check mark all boxes that
Relay (FTR) boxes (even if the are used. Unused location
Aux file is not used). should be blank.

Al A2 A ) A4
PH 1 FYA\, PH 3 FYA PH5FYA //PHZ FYA
FTR-5 FTR-6 -or- -0or - -0r - -0or -
(\ OLA OoLB PEDI oLc OLD PED3

HaE 1) [

SC5 SE3 SE5 SC5 SC5 SC5

List phase (the standard
phase assignments are QUTRUT FILE 2L (AUX FILE)

OUTPUT FILE 2L (AUX FILE)
c5 Field Terminals
Connector Phase Phase r803 TBO1-7
101 HWiarg|  OLARIAz2; g;gg |
2 —_—
co-2a oLy 402 PIRA112|  OFALA122|  frp conl 5 10BOI=14
_Nc| _
e 0L2G A3 LWagys|  OLAGlAz23 Ac-[ 4 —Tfffz;m
% 4 3MAZO4 OL'C_B_A]]4 OL&B_A]24 S/.QC/(] 5 ﬁ
— 5 . 6 L v & vF
e RIRf105|  OLCUap75|  OLBYiaz2s Es(;ggkj -—7801-9
_NC| n Aot
el 3whios| OLCGlazze| OLBGlaszs MO e
— A
QUTRPUT FILE 2L (AUX FILE)
REAR VIEW - (NOT TO SCALE)
Fill in the phase for the Red (R), Yellow (Y), Green (G), Walk (W),
Flashing Don’t Walk (DW), Flashing Yellow Arrow (FYA), and Part
Time Restriction signal (PTR) indications. Standard indications are
shown in the example.
Oregon Department of Transportation 20-10 January 2020
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20.7.5 Additional Information for the Output File

e The standard 332S (and 332 and 336) cabinets can accommodate 8 vehicle phases
and 4 pedestrian phases (a total of 12 load switches). An additional 4 vehicle phase
and 2 pedestrian phases (a total of 6 additional load switches) are available if
needed in the auxiliary output file of the 332S and 332 cabinet (The auxiliary output
file comes standard in the 332S cabinet, and is optional in the 332 cabinet). There is
a standard phase layout for the output file. However, most intersection software
programs allow the flexibility to assign any phase, pedestrian phase, overlap or
special use output to any output location in the output files.

e Sixteen (of the 18 total) load switches are conflict monitored. The load switches in
the auxiliary file slot A3 and A6 are not monitored.

e Pedestrian output locations will always be in load switch location 3, 6, 9, and 12 of
the main output file and A3 and A6 of an auxiliary output file. The reason for this is
that the flash power is not routed to these load switch locations, which allows the
pedestrian signal indications to remain dark while the signal is operating in
emergency flash mode. Vehicle signal indication should not be reassigned to these
slots as they should not remain dark in flashing mode.

e PTR signs should terminate on the phase 1 ped yellow output of the auxiliary output
file, switch pack location A3. Note: in the past, PTR signs for rail preemption (the
typical installation) were normally terminated on the phase 4 ped yellow output (or
any other unused ped yellow output if the phase 4 ped didn’t exist) to avoid
installation of an auxiliary file.

Oregon Department of Transportation 20-11 January 2020
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e The conflict monitor is limited to a total of 16 channels which limits the number of
phases that can used at an intersection. The flashing yellow arrow indication (for a
protected/permitted left turn phase) is assigned to the channels normally reserved
for overlap phases. As such, the number of protected/permitted left turn phases
and vehicle overlap phases at an intersection will be limited to a combined total of
four. For example, typical maximum combinations an intersection can have:

e PPLT for phases 1, 3, 5, and 7 with NO overlap phases
e Four overlap phases with NO PPLT

e PPLT for phases 1 and 5 with two overlap phases

e PPLT for phases 3 and 7 with two overlap phases

Exceptions to combined total of four may be acceptable in the rare circumstance
where there is an unused vehicle phase output that an overlap phase can be
reassigned to (channels 1 thru 8). The flashing yellow arrow indications should only
be wired to channels 9 thru 12 as shown in Figure 20-9.

Assigning flashing yellow arrow to pedestrian yellow outputs will no longer be
allowed as it can result in problematic conflict monitoring when used in conjunction
with overlaps, not-ped phasing and type 3LCF signal heads. See Section 20.12.1 for
additional background/reference info.

e Flash plugs are used with the output file to enable the correct indication to flash
while the signal is operating in emergency flash mode (i.e. cabinet flash). RED flash
plugs enable the red indication to flash, and YELLOW flash plugs enable the yellow
indication to flash. WHITE flash plugs shall be used to bypass the flash power if a
standard vehicle phase output (Switch pack locations 1, 2, 4, 5, 7, 8, 10, 11, A1, A2,
A4, and A5) has been reassigned to a pedestrian phase so that the pedestrian
indications will remain dark while the signal is operating in emergency flash mode.
The default standard is to use RED flash plugs for all load switch locations that serve
vehicle phases; standard pedestrian phase load switch locations do not use flash
plugs and are already wired to bypass the flash power. The major through phase
may have YELLOW flash plugs under certain conditions (See the Traffic Signal Policy
and Guidelines, Chapter 9 for more information). The Region Traffic Signal
Operations Engineer is responsible for making this determination. If something
other than RED flash plugs are required, it shall be noted on the switch pack location
as “Y” (for yellow) or “W” (for no-flash).

Oregon Department of Transportation 20-12 January 2020
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20.8 332S Cabinet Print (Page 4 — C1 Pin Assignments & Test Switch)

Page 4 of the cabinet print shows the C1 pin assignments and test switch details. This sheet
generally doesn’t require any modification. See Figure 20-16.

Figure 20-16 | 332S Cabinet Print (page 4 — C1 pin assignments & test switch)

Progrom €1 Connector 04 Connactar e Progran €1 Connecior Frogrom €1 Connector €5 Connector i Program | 11 Cannostor Inout F1ed
Assioosd 0 4 Ternincls Assigned ™
Pin_| Tormingtion Switoh Pact. Term, \ssigned N Swirch Pact Term, Assigned
Funcfians P T Pasiran @ Funcrians | Fin | Torminatin | o | in Functions | PN | Termnaen | P oo Functions | P | Tarninstion | 0wt |t | Terminats
& God T | ews | - [-| - [-| - YW ] =) T o @3 owaix | &3 ) T 6] aeow | 5| Awd| Gmame (12| e - - - =
b4 oWk | 2 o1 e eon 5] | [asar [ @ 1 1 e pawak | 84 52 2 |10 6w 7] Ai05| [Grger 5 lEmean] = | = [ = =
Sawan | 3 o2 Z (o] &w |7 08 | [44oer a1 T T o OORED | a5 53 S (6| asr |3 aw0r]| (g2 o [0 | 5z | w | %
4 -3 3 [ A [ 3] wi o8 067 re e 1 e 0LD YELLOW | 85 Coy 4 8| a5y (5| amwe| Tygoer [ 11 | B2 | w | o
wareiow | 5 =] 4 e sr [s5] e 2 0T & T ¥ oco GrEEN | a7 55 s (] a5 |7 | ams v oer | d2 | e | w | e
®qcreen | 6 cs s (6] 56 [7] tes s e | % Tz v | o ocreD | an 56 6 [6] ar 3] ane T 0T | 13 | oz | w | aex
3 RED 23 6 |6 +a [3] ik v 0T = =3 v | TES-S1832 [occ recion | &9 [ond 7 (8| v |5 A | [pfgor e (Eoomm |~ | -
3 rELLON o7 78| er 5] & 0ET ® = [ TE6- 31832 o GReEEN | %0 =] & || M5 [ 7] Al 5 oer | 5 | w1 o
3 GREEN cod 4 (1] 46 [7]1 2 e | 5T e TEE-IT8IE T oAk | st 9 (6] axow [ ant]| [orper | J6 [ Jor | 7 | oot
2 DMALK c+3 9 j6) Jow | 3] & DT % BT F DaE TEE-17818 ¢ Gnd S2 | OCGodBus | - |- - il [o7 oer [ 17 | ot F_| paE
2 WALK £4-10 o o] 3w |7 94 06T = T16-1 F | o 78537838 iWALK | a3 510 10 [16] AW |7 A3 (g5 per | sa | i e
£ RED L Coii el 2w 13| @8 0T 50 J10-1 | o 7637838 L8 RED 34 LT i AZR L5 A1ed) Tos per |19 | see | w | s
£ vecow | ! 2 & o |5 u FooT = BT 7 5 = oue reviow | 95 cs1z_ | a2 2y |5 aws| g per o0 [ ez [ w | aex
oot G " N I Vool & | sz v J TEo-3 OLA GREEN | o6 13 13 285 | Az | (o7 per | ar | ure | w |«
ZGREEN | 15 T w0 71 130 | [apvEmaBlE| 53 = - = TRIIT Gia RED 7 14 ie ain 3] a2l | [gyoer |22 | e | w | ar
1 RED 16 4 le iR | 3] iz SFARE | 54 T F | oer TEE-SAI0 OLA YELLOW | 96 alil L) Al |5 ) Ale2 | [emape 23 | _r-t F_ | DeE
1 rELLOw | 1T 15 & a3 5| 126 5 BET 55 = G DaE TEE-182 OLA GREEW | 99 C5-16 6 |10 AIG |7 A2 | [gpape ERNE | ose
1 ereen | 18 5 Tl 6 T7] 727 | o7 ger % 1=t F | oee TES-182 Fra sien | 100 [ €517 ir 18] aev 5] a5 [seame Z5 | re | w [ ax
v o owar | 19 w 6| o [3| w0 | Gy i =] RS ToeEnz Frasion | 101 | csa " s 5| w2 e = Tee W | ax
@ & WALK 20 18 10| jew | 7] 1z 3 oeT T3 =] G DeE TES 21822 FLASH OUT | ioe | 18i5-31" T assicH |E730| Tag = - Ea—
venED | & [0 I T N T O Y I s I 756384 waerg | 103 ] e N i
¢ 8 vELLON | 22 20 |8 v [5| w08 | (g7 ger &0 e ¥ T o] input G 104 o s |36 Tag — T
98 GREEN | ey 2t [l ns {71 w9 | rg7oer | & =] W | o ] -7 - o Gna 37| 5 oo B - -
9 7 PED ol 22 |6| 1R [ 3| 122 | a5 per &2 =3 W K TEE-23824 |9 vz
& 7 YELLOW 25 23 |8 L 5| 123 92 oET 3 2= F At TES-13814
T | & a el e [T ] (e & - o . o e T T we A v @ e w
7 £ I N T o 2 s 3 M 5727 009000000000000000 8
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20.9 332S Cabinet Print (Page 5 — Electrical Diagrams)

Page 5 of the cabinet print shows the electrical diagram details. This sheet generally doesn’t

require any modification. See Figure 20-17.

Figure 20-17 | 332S Cabinet Print (page 5 — electrical diagrams)
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20.10 332S Cabinet Print (Page 6 — Intersection Drawing)

Page 6 of the cabinet print shows the intersection drawing. The intent of the intersection
drawing is to provide a simplified illustration of critical signal equipment and operations
to allow the field tech to quickly determine the orientation and location of equipment
during routine maintenance and troubleshooting. It may seem redundant to provide an
intersection drawing as part of the cabinet print given the contract plan sheet(s) contain
the same (plus additional) info, but it is very valuable to highlight only the relevant
maintenance information on a single sheet (or two sheets if necessary) for efficient
fieldwork. THIS SHEET NO LONGER SHOWS DETECTION INFO. THIS INFORMATION IS
NOW SHOWN ON SHEET 7.

The intersection drawing is created from the design file and is copied into the cabinet
print file. This is to allow for easy future modification and archiving of the cabinet print
file without having to reference other files.

The intersection drawing should include the following. See Figure 20-18 to Figure 20-20:
e Plan view of intersection, oriented correctly for a person standing at the front of
the controller cabinet (i.e. “you are here” map orientation. Note this is probably
different than the plan sheet orientation)
e North arrow
e Street Names
e Operation items:
o Lanes and lane use arrows
o Phasing, labeled in each lane
o Crosswalks, labeled in each crosswalk
o Phase rotation diagram
o Fire preemption diagram
e Equipment:
o Signal poles with mast arms/span wires

o Pedestals

o Pushbutton posts

o Other poles that contain signal equipment controlled by the cabinet (i.e. a
remote fire preemption unit, advance flashing beacons, etc.)

o Signal heads and pedestrian heads

o Emergency preemption devices, labeled per device

o Controller cabinet, labeled

o Communications gear located on TB8, TB9, or TB10
e Railroad items (see Figure 20-19):
o Railroad controller cabinet, labeled
o Railroad tracks, labeled
o Railroad preemption site specific constraints (from the rail matrix text)
o PTRsigns, labeled per device
e Reference to all relevant contract plan sheets related to the intersection
e List of intersections that are interconnected

Oregon Department of Transportation 20-15 January 2020
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The intersection drawing should be simple, uncluttered and easy to read. To achieve
this, do NOT include the following:

Detection information
Right-of-way lines
Conduit

Utilities

Stationing

Bubble notes & legend

The scale of all features shown on the intersection drawing is flexible to maximize
readability while still containing all the information needed. TSSU and Region
Electricians may request modifications to what is included or not included on the
intersection drawing depending on the intersection complexity, uniqueness, or staff
preference. In general, modifications are allowed, but are reviewed and informally
approved by Traffic-Roadway Unit.
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Figure 20-18 | 332S Cabinet Print (page 6 — Intersection Drawing) Example 1
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Figure 20-19 | 332S Cabinet Print (page 6 — Intersection Drawing) Example 2
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Figure 20-20 | 332S Cabinet Print (page 6 — Intersection Drawing) Example 3
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20.11 332S Cabinet Print (Page 7 — Detection Drawing)

Page 7 of the cabinet print shows the detection drawing. The intent of the detection drawing is
to provide a general illustration of detection units, coverage areas, and/or zones and software
detection configuration information to allow efficient maintenance and troubleshooting.
Showing the detection info on a separate sheet from the intersection drawing helps with
readability and field workflow.

The detection drawing is created from the design file and is copied into the cabinet print file.
This is to allow for easy future modification and archiving of the cabinet print file without
having to reference other files.

The detection drawing should include the following. See Figure 20-21 to Figure 20-22:

Plan view of intersection, oriented correctly for a person standing at the front of
the controller cabinet (i.e. “you are here” map orientation. Note this is probably
different than the plan sheet orientation)
North arrow
Street Names
Note on detection zones (one for if zones are shown, one for if they are not)
Function legend
Operation items:
o Lanes and lane use arrows
o Near-side radar coverage area (cone shape), labeled
o Detection zones, not labeled — ONLY IF REQUESTED BY THE SIGNAL TIMER!
o Import excel file of detector configuration from signal timer
Equipment:
o Signal poles with mast arms/span wires or pedestals where detector units
are mounted
o Detector Units, labeled
o Controller cabinet, labeled
o Loops with loop numbers (for advance loops only indicate the distance
from stop line)
Railroad items:
o Railroad tracks

The detection drawing should be simple, uncluttered and easy to read. To achieve this, do NOT
include the following:

e Information shown on the intersection drawing
e Right-of-way lines

e Conduit

e Utilities

e Stationing

e Bubble notes & legend
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The scale of all features shown on the intersection drawing is flexible to maximize readability
while still containing all the information needed. TSSU and Region Electricians may request
modifications to what is included or not included on the detection drawing depending on the
intersection complexity, uniqueness, or staff preference. In general, modifications are allowed,
but are reviewed and informally approved by Traffic-Roadway Unit.
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Figure 20-21 | 332S Cabinet Print (page 7 — Detection Drawing) Example 1
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Figure 20-22 | 332S Cabinet Print (page 7 — Detection Drawing) Example 2
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20.12 Background/Reference Information

This section contains more in-depth information to aid in understanding guidance presented in
this chapter.

20.12.1 Flashing Yellow Arrow and Conflict Monitoring

Two problems with using pedestrian yellow outputs for FYA were identified when
troubleshooting several signals that went into cabinet flash after installing not-ped
overlap phases and/or Type 3LCF signal heads. The results of this investigation led to
changing the FYA output and conflict monitoring standard from ped YELLOW with yellow
inhibit jumpers to overlap GREEN (ch. 9 thru 12).

Problem 1: Using a Ped Yellow output for the FYA will not work if the FYA has different
conflicts than the ped WALK. For example, Figure 20-23 shows that OLC is not compatible
with ped 6 which would require conflict monitor diode 11-15 to remain intact. However,
OLC is compatible with ph. 5 FYA which would require conflict monitor diode 11-15 to be
removed. If diode 11-15 remains intact, the signal will go into cabinet flash when OLC and
phase 5 FYA are served together, resulting in signal phasing that will fail every cycle. If
diode 11-5 is removed, the signal will NOT go into cabinet flash if OLC and ped 6 are
served together, resulting in unsafe operation.
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Figure 20-23 | Problem 1: FYA and WALK phase have different conflicts
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Problem 2: Using a Ped Yellow output for the FYA will not work with a Type 3LCF signal head
and overlap phase. The type 3LCF signal head uses only one wire terminated at the yellow
indication which will provide both the solid yellow and the flashing yellow function. The
solid yellow will be monitored because the FYA is required to be monitored and both
functions are driven by the same wire/output in the controller cabinet. The solid yellow
has different conflicts than the FYA which will cause the signal to go into cabinet flash
when the complementary overlap phase stays green while the protected left turn phase is
solid yellow. For example, Figure 20-24 shows the conflict monitor channel assighnment and
Figure 20-25 shows where this phasing sequence creates a conflict monitoring problem with
the solid yellow and overlap phase.
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Figure 20-24 | Problem 2: FYA and solid yellow have different conflicts — Conflict monitor channel assignment
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Figure 20-25 | Problem 2: FYA and solid yellow have different conflicts — phasing sequence
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In this column, diode 4-13 would need to be removed (compatible phases). However, OLA (ch
4) and ped 2 (ch 13) are conflicting phases requiring diode 4-13 to remain intact.

If diode 4-13 is removed, the signal will NOT go into cabinet flash if OLA (ch 4) and ped 2 (ch
13) are served together, resulting in unsafe operation. If diode 4-13 remains intact, the signal
will go into cabinet flash when OLA remains green when phase 1 is followed by phase 8.

Various solutions to these two problems, listed below, were thoroughly vetted by Traffic-

Roadway Section, TSSU, Region Traffic and Local Agency staff:

Do not monitor the flashing yellow arrow: Several local agencies do not monitor the

flashing yellow arrow because the software controlling the flashing yellow arrow
sequence has a high level of reliability and there are a limited number of conflicts that
can be monitored using the standard conflict monitoring equipment. On the same
principle, ODOT does not monitor the flashing don’t walk portion of the pedestrian
phase (only the walk phase is monitored). However, ODOT has a long standing history
of requiring monitoring of the flashing yellow arrow as it provides the same function as
a circular green indication for a permissive left turn and we monitor all green
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indications. At this point in time, this option was dismissed due to the importance of
ensuring the flashing yellow arrow does not run concurrent to any conflicting phase.

e Restrict signal phasing options: Allow the overlap phase and remove the FYA or allow
the FYA and remove the overlap phase. One of the original benefits of the standard
conflict monitoring using pedestrian yellow outputs for FYA was to “free-up” the

overlap channels (ch 9 thru 12) for use. In the past, when overlap phases used Type 2
programmed signal heads or closed conflicting pedestrian crossings, those “available”
channels could be used without a conflict monitoring problem. This changed when
overlap phases started to use Type 3R signal heads and not-ped phasing, basically
making those previously “available” overlap channels unusable if pedestrian yellow
outputs were being used for FYA. Restricting the desired operation at the intersection
was also met with widely varying opinions about what phases are truly needed. This
option was dismissed because agreement could not be reached that prioritizing the
conflict monitoring standard (ped yellow FYA monitoring) over desired operations
(when operational analysis indicates certain phases are not needed for acceptable V/C
and queue lengths) was a viable solution and an original benefit of using ped yellow
monitoring was negated.

e Problem 2 only — use a Type 6L signal head (separate wire and termination for solid

yellow and flashing yellow): This option allows the solid yellow indication to be

unmonitored. This option was dismissed because ODOT is moving away from using
Type 6L signal heads for new PPLT installations. The type 3LCF signal head has many
advantages over the type 6L signal head, such as reduced structural loading, less wiring,
reducing the number of signal head types for maintenance to stock, and far easier
ability to retro-fit existing installations.

e Problem 2 only - Restrict sighal phasing to ensure overlap phase green and solid

yellow are never served together: By restricting the sequencing of the left turn phase

(lead/lag) and recalling other phases, the solid yellow and overlap green will always
terminate at the same time. See Figure 20-26 for example. This option was dismissed
due to being overly complicated to determine the correct sequencing and because
changing from a left turn phase from leading to lagging shouldn’t require a change to
the conflict monitor.
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Figure 20-26 | Problem 2 potential solution: Restricted signal phasing sequence
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