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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) during the construction
phase (for new signals).

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.
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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
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MC ATC firmware 1/5/2017 2:28 PM File folder
W C Final Cabinet Prints 6/1/2017 11:56 AM File folder
= R Inceming File folder
Region 1 Field Testing File folder
I = Lib Region 1 Finished f File folder ]
3 C T55U Chamber 6/5 File folder
a b T55U Field Testing 6/5/2017 4:03 PM File folder
=] P TS5U Finished 6/1 8:17 AM File folder
v 1] READ ME - How to use these folders 6-1-...  6/1/2017 1:14 PM Microsoft Word D... 31KE

Key information for the Traffic Signal Designer:

1. The cabinet print files (both DGN and PDF) are required in the appropriate INCOMING
subfolder BEFORE the equipment arrives at TSSU for testing. 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 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).

Oregon Department of Transportation 20-2 June 2017
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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 332 cabinet print

e 336 cabinet print

e 334 ramp meter cabinet print

e 334 count (ATR) cabinet print

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

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. 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

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.

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.
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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)
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20.5.1 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 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. 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 20.5.9.

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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20.5.2 Detector Input Location

This spans slots one to slot ten (with the possibility of slots eleven and slot 12 of the

IIIII

file used as needed). Used for vehicle detection (loops, video, radar, etc.), the example
below shows where you fill in the equipment, modify the phase (if necessary) and mark
if the input is being used.

~
. . . Check mark the box if the
Equipment goes in the first row lot/ch Lis bei d. 16Ul
. slot/channel is being used. is
below the slot location. The 4 1/0 . g
shown as being used
for camera C spans two slots )
13 ‘ 4 15 16 ‘ 17/ 19 110 | 111 | 112 | 113 | 114
41/0:C _JIP :B & F }.LQO)%/ VIP :A 242 | 242
o1 o1 $2 pe ¢2 O3 3 ¢4 04 B4 | 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 | vD9 | vpi1 | VD13 | vD3 | vD32 | VD14 | VDI6 | VD18
vD2 | vD30 | VD10 | VD12 | VD31 | VD4 | VD33 | VDI5 | VDI7 | 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
0] ¢1 ¢2 o2 ¢2 03 03 ¢4 04 $®4 | SPARE |SPARE |4 PED |8 PED
J1 J2 J3 J4 J6 J7 J8 J9 | J10 Ji1 | 12 | J13 | J14
4 1/0 :F |VIP :C & E21/0C]) 4 1/0 : A VIP :D 752 | 752
05 ¢5 b6 o6 6 o7 o7 (0F] (F] 08 ) | SPARE| Pcol | 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 | VDI9 | VD21 23 | vD7 | vD38 | vD24 | vD26 | V.
VD6 | VD36 | VD20 | VDzZ 7 | VD8 | VD39 | VD25 | vber | 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 (013 p6 o7 o7 ¢8 ¢8 PS | vcor | EVC | EVD

/

\’UT FILE I & J (FRONT V[EW‘

Equipment goes in the first row
below the slot location. The 2 1/0
for camera C spans one slot

(NOT TO

SCALE)

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

\

The default phase will be shown

~

here — make sure to modify this if
the default phase is not being used
(i.e. slot J10U will be reprogrammed
to phase 7, not phase 8). Note: The
voyage number and the C1 pin

knumber NEVER change.

)

Oregon Department of Transportation
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20.5.3 AC Isolator Location

This is located in slot J12 (J12U is the for the PCOl 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
11 12 13 14 5 16 17 18 19 110 111 \ 113 114
41/0:C |VIP :B & F 41/0:D | VIP :A \ [| 242 | 242
¢ 1 ¢ 1 P2 pe e 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 | vDi16 | VDI8

vD2 | VD30 | vD10 | vD12 | vD31 | VD4 | VD33 | VDI5 | VDI7 | VD34
C1-60 |C11-20| C1-43 | C1-76 |C11-10|CI1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25| [-26|C1-69 | CI-70
¢1 o1 p2 g2 o2 03 3 ¢4 ¢4 G4 |SPARE|| [ARE|4 PED |8 PED

J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 VJ]Z J13 J14
4 1/0 :F |VIP :C & E |21/0C| 4 1/0 : A VIP :D 255 ) 752 | 752
05 | 05 | ¢s b6 (5 07 | 97 | d8 | 98 | 08 |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 |VvD2z | VD37 | VD8 | VD39 | vp25 | vDe7 | VD40
C1-59 |C11-19| C1-44 | C1-77 |C11-11|C1-61 |C11-21| C1-46 | C1-79 |Cc11-13| C1-75 | C1-52 | C1-73 | C1-74
o5 o5 o6 o6 p6 o7 o7 8 o8 o8 GPS | V, EVC | EVD

|| || | HEEEN

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

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

Oregon Department of Transportation 20-8 June 2017
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20.5.4 DC Isolator Location

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

11 12 I3 14 5 16 17 18 19 110 111 712 113 114
41/0 :C |VIP :B & F 41/0 :D VIP :A 242 Doa2

H XL N

P 1 o1 P2 pe e 03 03 ¢4 G4 (G4 |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 | vDi13 | VD3 | vD32 | vD14 | VD16 | VDI8

VD2 | vD30 | vD10 | VD12 | VD31 | VD4 | VD33 | VDI5 | VDI7 | 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
o1 o1 p2 g2 o2 03 03 ¢4 ¢4 O4 | SPARE | SPARE |4 PED |8 PED

J1 42 J3 J4 J5 J6 J7 J8 9 | J1o Ji1 | 12 | u13 | u14
4 170 :F |VIP :C & E |21/0:C| 4 1/0 :A VIP :D 754 752
05 | 05 | s b6 b6 07 | 97 | d8 | 98 | 08 |seare| Pcor | 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 | vDzz2 | 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 C1-74
o5 5 pe pe6 p6 o7 q&% 8 (158f ¢s8 GPSf vc|i EVD
INPUT FILE | & J (FRONT VIEW)

(NOT TO SCALE)

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

Oregon Department of Transportation 20-9 June 2017
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20.5.5 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
: 755 NC — 12 - Ne

Oregon Department of Transportation 20-10 June 2017
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20.5.6 Fire Preemption Detectors
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 Il O.S.P.).

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

is either 752 or 2140
\
11 12 13 14 5 16 17 18 19 110 \ \ 113 114
41/0:C |VIP :B & F 41/0:D | VIP :A \ \| 242 | 242
$1 o1 peo 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 | vDi1 | VD13 | VD3 | vD32 | VD14 | VD16 | VDI8
vD2 | vD30 | vD10 | VD12 | vD31 | VD4 | vD33 | VDI5 | VDI7 | VD34
C1-60 |C11-20| C1-43 | C1-76 |Cc11-10|C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25|C11- 1-69 | C1-70
¢1 o1 p2 g2 o2 03 3 ¢4 ¢4 ¢4 | SPARE | SPAR PED |8 PED
J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 J12 J14
™
4 170 :F |VIP :C & E [21/0:«C] 4 1/0 :A VIP :D | 752 )752
5 5 Ps ) 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 | CI1-71|CI-72
vD5 | VD35 | vD19 | vD21 | vD23 | VD7 | VD38 | VD24 | VD26 | VD28
VD6 | VD36 | VD20 | VD22 | VD37 | VD8 | VD39 | VD25 | VD27 | VD40
C1-59 [C11-19|C1-44 | C1-77 |C11-11|CI1-61 |C11-21| C1-46 | C1-79 |C11-13| C1-75 | C1-52 | C1-73 | C1-74
o5 o5 o6 o6 p6 o7 o7 8 o8 o8 GPS | vcol | E EVD
INPUT FILE | & J (FRONT VIEW)
(NOT TO SCALE)
Check mark the box if the slot/channel
is being used. All 4 EV phases are used
in this example.
Oregon Department of Transportation 20-11 June 2017

Traffic Standards and Asset Management Unit

Chapter 20 — Cabinet Print




2017 Traffic Signal Design Manual

20.5.7 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.

in this example.

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

B3

Det Dy /GND —

Delt RC GND —

EVA —

EVC —

er+AHVOC —]

EVE —

EVD —

De24vDC —

QI NO O AN N [~

JI14-K
JI13-K
JI13=D
J13-J
JI13-F
J14=D
J14=J
J14-£
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20.5.8 Detector Input Termination
This shows the terminal block where the vehicle detection is wired (TB5 and TB6). The
first example shows video detection (Turn on the proper levels as per the microstation
base file instructions). The second example shows loop detection.

Label the cameras surge suppressors (equipment SS-2) ]

Check mark the
phases used

7B5 TB6
[ ! —11-D ! —JI-D
2 —1I1-E 2 —JI-E
Carmera & 3 —1I1-J 3 —JI-J
4 —11-K 4 Ji1-K | Slot
5 —12-D 5 —J2-D | number
6 —I12-E 6 —Jo-£| (D&E
7 —I12-J 7 —J2-J | arefor
N\ [2-K 8 —J2-K | the
©9 Y—I3-D ©9 —J3-D| upper
©10 [3-E ©10 —J3-E | channel,
11 13-4 Il —J3-J | J&Kare
2 camera VIP modules are 12 13-K 12 —J3-K | forthe
typically wired to the top 013 [4-D 13 [—J4-D | lower
two upper slots of the card) o1y —I4-E 14 —J4-£ channel)
[ 15 —14-J [ 15 —u4-J
Camera F ] 6 — ] 4 _K Camera E
17 —15-D
I: 18 —15-E I:
19 —1I15-J
I: 20 —I5-K I:
21 —16-D
I: 22 —I6-E I:
23 —16-J
I: 24 —I16-K I:
25 —1I7-D
I: 26 —I7-E I:
Camera A 27 I [7_ J Camera D
I: 28 —I7-K I:
29 —1I18-D
I: 30 —I8-E I:
31 —I18-J [
— [8-K
033 19-D
034 19-E
-5 —19-J
Cameras surge 36 —19-K
suppressors are wired i 37 —110-D
to the VIP module ?g _%8‘5
(typically in the upper I -
right slot of the card) I: 40 —110-K
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Label the phase in the

diamond area

Loop detection input termination — label
the loop number on the leader line

785 786
! —11-D H ! —JI-D
2 11-E / U2 —y1-£ | Slot
A 3 H11-J A 3 |—J1-g | Pumber
\ / U —11-k / U4 —ys-k | P&E
+ 5 12-D | 5 -Jo-p| refor
\/ U6 |1i2-£ U6 |—ue-£ Ehpier
A 7 —12-J 7 —Je-dJ
VY8 2k T8 f-uz-k | hannel
S 1 A 9 —I13-D 5 6 1 9 —J3-D for the
~ .10 |—I3-E N lower
2 2 [ 5; :;g:;é 6 4 [ channel)
- 13 —[4-D =
Y 14 —14-E -
15 —I14-J =
Y 16 —14-K '—
— 17 —I5-D M
Y 18 —15-E Y
— 19 —I15-J M
4 20 +—15-K 4
— 2] —16-D M
Y 22 |—I16-E H
23 —16-J 23 —J6-J
Y 24 |—I6-K L 24 —J6-K
25 —I17-D 25 —J7-D
U 26 —I7-E U 26 —J7-E
A 27 —I17-J A 27 —Jr=J
Y 28 —1I7-K L 28 —J7-K
4 3 29 —I18-D 3 8 29 —J8-D
Y 30 —1I8-E Y 30 —J8-E
4 4,5 .31 —I18-J f 9,10 1 31 —JE-J
Y 32 —18-K 4 32 —J8-K
33 —I19-D 133 —J9-D
Y 34 |—19-F£ Y 34 —J9-F
- 35 —19-J - 35 —J9-J
U 36 —19-K Y 36 —J9-K
37 —I110-D - 37 —J10-D
Y 38 —110-E H 38 —J10-E
39 —110-J 39 —JI10-J
Y 40 |—T110-K H 40 —J10-K
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20.5.9 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 20-15 June 2017
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20.6 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
20-3. Each bubble note in Figure 20-3 is numbered and described in more detail in the next
sections. Important additional information about the output file is in section 20.6.5.

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

1.) Main Output File (front view) - check
mark boxes that are used, label phase
and flash plug color

File (back view) - Card
label phases

2.) Main Output J 3.) Conflict Monitor Diode

I

I
RN < s s é - TYPICAL CONNECTOR FIN ASSIGNMENTS
o — | ea — o | An— | Pt — MONITOR DIODE CARD Lo T a2 roE
P3w CAmEL a i 1
— J/ =L ASSIGNMENTS £ s i
| =] sc1 ser stz stz stz A — TYPICAL) E T 05
108 iia T - 3 Pz i
e e e T = T & s Chls. /' 133 SP7 ¢ ] e (7]
- i1 T1s | SEYT GLTAT ¥ g 127
] a ¥ EE o S A A A
124 S 0] o Ty
105 | ST FLIAT | 1T {T — T
ii7 S A [PEr Firar] it
B A1ZT | ASPIT = -
G St - Lol £l -m—c AT
. - T3E 7) AR | A
= = TiA f 7 K4
- it T 3 Tal
oW, A 1y 5ox g = TEE T 0 £
5 i PR
¥ e[| o FiPra
TBGI-10} AC- N APED
=37 | e B[ 47 ex'FLrra
.l - o -1 e 1
LAETL | Tarerior o5 FLiTA
T802-2 | loferiost PR
z e o' Fiiva i =
o1 % 1a7| EE Ciapper TEoi-17]
TEOT-TINorm Cosed. At o T
CONFLICT MONITOR - TYPICAL WIRING
T 10 SCALEY
wl | a2 ] as[ ] w[] as[] s[]

CONFL[CT MONITOR DJODE CARD CUTOQUT
(NOT T SCALES

I trost @ ( CREGON DEPARTMENT OF TRANSPORTATION
I wrckscenom_ioin_strest @ Cross /. TRAETE - AGACAAY SERTEM

] HWrs XX WP XXX KX 155/ 332S ODOT CABINET PRINT
P

D Prict 9/30/2015 Gel3dd AM /

4.) Auxiliary Output File (front and
back) — If used, mark and label the
same as Main Output File front and
back (Use level 8 to turn this on).

OUTPUT FILES - FIELD WIRING DETAILS

Frudoe S\CoDInet_ Prints_000T\New_Cabinet_Prints 7013375 cabinet_print_11XIT\3325 Coninet_Print_I10T.0gn = 3325 Cc
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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).

Figure 20-6 | 332 Cabinet — Output File (Front View) Actual View
| ] i

B o all
il._ _'k:-

Fadl
Al
Al

|
!
v ¢ T W S

w

- e

Conflict Monitor J

Flash Transfer | [SEESg IS IS0 -0k

Relay (FTR) " . - 1B \
: : Load Switch. Maximum

of 3 outputs per load

switch (standard

functions: RED,

YELLOW, GREEN, WALK,

and DON’T WALK) /

Auxiliary Output
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20.6.1 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
List phase (the standard

phase assignments are
shown in this example)

are used. Unused location
should be blank.

Check mark all 4 Flash
Transfer Relay (FTR) boxes.

1 2 3 4 5 6
FTR- "\4)
)| oL | o Z [ 2 NQ SRy
2

Check mark all boxes that }

(&

FYA 3

FTR-2
R R R 3
sc1 sc1 sc1 sc sc2 sce S
FTR-3 7 8 9 10 11 12 :S:J
<
jw)
pn 2 | pn b | pea b | Py L | ey B | peg B | ©
FYA 5 ) FYA 7
FTR-4 \
‘) It It Al
T3 SC3 sc3 sc4 sc4

Check mark the
conflict monitor
box.

Signal). Red is typically used for
all indications. location is shown in this
example).

Show the flash plug color OUTPUT FILE / INT_VIEW)
associated with each vehicle (NOT £)
phase (R=Red, Y=yellow, W=Dark

Label FYA (standard FYA

Oregon Department of Transportation 20-18 June 2017
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20.6.2 Main Output File (Back View)

This shows the terminal blocks for the output file. Fill in the phase for the pedestrian
pushbuttons being used.

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

/ tvur 1 v OLAL L

OUTPUT FILE 1L 80
Field Terminals SI'ng 10 1
Phase Phase SigCkz| 2
Rior] 20433 ARMzs]  sigoks| 3
Joz| 154754 26| sigoks| 4
 voc /i03]  AM715|  ACThz7r|  Frick| s
i W04 16| 2R728]  Frick2| 6
= YA 08l 377l Y729 Freckd|
3 ,SQH,SQ —
s Whog| lis|  29750]  Frecke| s
Raser BR07| 6DWng|  2Ris1]  Eqond| 9
: 8108| S A20)  2Y730 ac-| 10
L YoC 86 6w 5G BT
VTROLLED) <21 109 121 ~133|CM-FFCM-28| 11
OWio]  LBl1z2]  6R[134| cu-eeir-1 12
ﬂ rEYARTT D3] €135 LR-7[ 13
tion BWrol L824l 6C1736|  FTR coil 14
ay -
OQUTRPUT FILE 1L (REAR VIEW)
(NOT TO SCALE)
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20.6.3 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")

erIIow inhibit

jumpers allow the
yellow indication to
be monitored when
removed (normally
these are only
removed to allow for
monitoring of the

kFYA)

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

]

Ch.1

CONFLICT MONITOR DIODE CARD

Ph 1 Ch.5

CHANNEL ASSIGNMENT

Ph 5

Ch.9

N

ch2

Ph 2 Ché

Ph 6

Ch.10

N

Ch.13 Ped2

& Phl FYA
Ch.14Ped4 & Ph3 FYA

Ch.3

Ph 3 ch.7

Ph 7

Ch.11

N

Ch.15 Ped6 & PhS FYA

/AII of the phase \/

Ch4

Ph 4 ch8

Ph 8

Ch.12

N

1

2 3

4

>YELLOW INHIBIT JUMPERS

5

Ch.16 Ped8 & Ph7 FYA

9

10 11

12

\ﬂ:hannel 7 (assigned\

to phase 7) and
Channel 8 (assigned
to phase 8 are
shown as conflicting

)

412 5-13  6-14 7-15 8-16 .
concurrently. . Ce—— — . . phases (the diode
K 1-10  2-11 3-12  4-13  5-14 6-15 7-16  9-16 line string is still
1-11 2-12 3-13  4-14 5-15 6-16 10-16  9-15 K‘ntaCt)
112 2-13  3-14 4-15  5-16  11-16 10-15 9-14
Channel 2
) 1-13  2-14  3-15  4-16  12-16 11-15 10-14  9-13
(assigned to phase . .
2) and Channel 6 1-14  2-15  3-16  13-16 12-15 11-14 10-13  9-12
(assigned to phase 1-15  2-16  14-16 13-15 12-14 11-13 10-12  9-11
6) are sho.wr.1 as 1-16  15-16 14-15 13-14 12-13 11-12  10-11  9-10
non-conflicting
phases (the diode
line string has been
deleted) INFLICT MONITOR AR TouT
K j (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 (this is typically only used 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 is advantageous for
monitoring the Flashing Yellow Arrow, as the opposing pedestrian phase has the same
conflicts (e.g. Ped phase 2 WALK has the same conflicts as Ph. 1 Flashing Yellow Arrow),
but it cannot be used to monitor phases that do not have the exact same conflicts.

Figure 20-7 | Monitored Outputs

The YELLOW can be monitored by removing the yellow
inhibit jumpers on the diode card.

SP1 Sp2 SP3 SP4 SP5 SP6
[Tw [ ] = ] » L] = ]
Ph — | Ph —— | Ped — | Ph 3. Ph 25 Ped ——
RED RED DON'T WALK RED RED DON'T WALK
FTR-2 YELLOW | YELLOW | YELLOW | YELLOW | YELLOW | YELLOW 5
GREEN GREEN WALK GREEN GREEN WALK ‘é
o
s
FTR3 SP7 L P8 L P9 L SP10 L sP11 L SP12 L b —
= b
o
Ph— | Ph — | ped — | Ph — | Ph — | Ped — | ° 200
RE0 ml
FTR-4 RED RED DON'T WALK RED RED DON'T WALK
YELLOW YELLOW YELLOW YELLOW YELLOW YELLOW
GREEN GREEN WALK GREEN GREEN WALK
/]
/ spar| | seaz| | seas| | spasa| [ seas | | spae] |
DON'T WALK DON'T WALK
FTR-5 FTR- YELLOW YELLOW
. : WALK . : WALK
Xé & s
RED RED & RED RED &
YELLOW YELLOW & YELLOW | YELLOW 3
GREEN GREEN | GREEN GREEN | &
QO \\O
Red locations Each Switch Pack Location has a load switch with three outputs:
are always For vehicle phases: RED, YELLOW, and GREEN
monitored 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:

RED outputs

YELLOW outputs

FLASHING DON’T WALK outputs

PTR sign outputs*

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)

*|t 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 20-22 June 2017
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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:

An active phase is defined as a movement whose GREEN, WALK, or FLASHING
YELLOW ARROW intervals are being timed by the controller.

Only ONE active phase per ring at a time

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)

Both rings must cross the barrier at the same time

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

Ring A :‘
] f 2 — |3 ™ 4 J
5 6 : 7 8 I
=) b

Barrier Barrier

NORMAL PHASE ROTATION

When using overlap phases the following rules apply:

An overlap phase may be assigned with any phase or number of phases. These
are called the parent phase(s).

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.

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:

The flashing yellow arrow phase output is reassigned to the compatible

pedestrian yellow phase*. The pedestrian yellow phase has the same

compatible phases as the pedestrian WALK phase. It is monitored via removal of
the appropriate “yellow inhibit jumper”:

e 1FYA=ped?2yellow °
e 3 FYA=ped4yellow °

5 FYA = ped 6 yellow
7 FYA = ped 8 yellow

Oregon Department of Transportation
Traffic Standards and Asset Management Unit
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*If the compatible ped phase is not existent (due to a crosswalk closure) then
the flashing yellow arrow output needs to be reassigned to the unused
compatible ped WALK output (rather than the ped YELLOW output). The conflict
monitor will not work correctly if a YELLOW output is monitored without a wire
terminated at the GREEN/WALK output (the conflict monitor treats the
GREEN/WALK output like “parent” phase for the YELLOW output).

Oregon Department of Transportation 20-1 June 2017
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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) 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

channel Ch.5 (SP7) Ph.5 Ch.9 (SPA1) OLA ch.13 (SP3) Ped 2 /Ph. 1 FYA

Cho(sP2) Ph-2 ( c(spg)  Ph-6 (. o(sPA2) OLB oy 1, (sP6) Ped4/Ph.3FYA
Ch.3 (SP4) Ph.3 Ch.7 (SP10) Ph.7 Ch.11 (SPA4) oLC Ch.15 (SP9) Ped 6/Ph. 5 FYA

@ ps) (Ph.4) ch.g(sP11) Ph-8 o 15 (sPAs) 'OLPEdS/Ph-”YA

L~

/ SP1 SP2 SP3 SP4 SP5 SP6
cachchamnel o | L] = L] = L= ([ = [ [
shown is b2 | ph 2 | ped 2 | ph 2 | en A | pes A
associated with Ph. 1 FYA Ph. 3 FYA
the phase shown i 8
Unless there ,—/ =
is an output FiR3 sp7 see [ | seo [ | spo[ | s L@ 2
. . &
rf‘ass.'gnn;e?t Y'a P2 | pn & pea & [ L on B pe B C
the signal timin
g g Ph. 5 FYA Ph. 7 FYA
software. <
k / Each channel
e shown is
SPA2 L SPA3 |7V” SPA4 L SPAS L SPAG Lﬁ_ associated with
. the switch pack
FTR-5
SW'tc'h Pack (SP) OLB Ped 1 oLC oLD Ped 3 location shown
location. & 8
25 &
Q&O \0
& &
S S
S S
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 a flashing 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 ped YELLOW phases.

Figure 20-10 | Channel Assignment — Output Reassignments

CHANNEL ASSIGNMENT

Ch.1(5P1) Ph.1 chs (SP7) Ph.5 ch.9 (SPA1) NU Ch.13 SP3) Ped 2 /Ph. 1 FYA
Ch.2.(5P2) Ph. 2 ch.6.(5P8) Ph.6 Ch.10 (SPA2) NU Ch.14 (SP6) Ped 4 /Ph. 3 FYA
(

(

(
_7(5p10) NU (. 11(sPa4) NU (. (spg) Ped6/Ph.5FYA

(

Ch.a (SP5) Ph. 4 ch.g (SP11) Ph. 8 Ch.12 (SPAS) NU Ch.16 (SP12) Ped 8 /Ph. 7 FYA

— Flashing Yellow
SP1 P2 SP3 (SPA SP5 SP6 arrows
e 1 2 2 PED A 4 4 Reassigned to ped
Ph — | Ph — | Ped — N\ Ph' —"YPh —
v YELLOW phases.
Ph. 1 FYA

Ped —
Ph. 3 FYA
FTR-2 \\
Output

tor

Bk *7 °P8 k2 se10 [ | seus aEd2 N reassignment
5
Ph i Ph i Ped i Ph . Ph 87 Ped i 2 (from the
ST Ph. 5 FYA Ph. 7 FYA standard
phase 3 to the
new PED A)

SPAL L SPA2 L SPA3 L, SPA4 L SPAS L SPAG L
FTR-5 FTR-6
& &
S )
RS RS
& S
R <
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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
chalsPl) PRl cps(sp7)  Ph-S o g(sPa1) OMA (pq3(sp3) Ped2

(
ch2(sP2) Ph-2 cpg(spg) Ph-6 ¢y g (sPa2) NU -y, g4 (sPE) Pedd
ch3isP4)  Ph.3 o 5(sP10) Ph.7 o 49(sPA4) NU (o 95 (SP9) Pedb
(

Ch.afsP5)  Ph.4 o o(sp11) Ph.8 1o (spas) NU - qg(sP12) NU

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 FEach 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 LA |2 —=—||3 %\ 4 J OLA, channel 9

in phase 8 box
6 8
A 3 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

il 2 o D, @
o : DIODE PAIRS
1 (Ej’ 2 ST 3 ‘—\ 4 E,/I 13 14 TO REMOVE
* 1-9
s 5 - 3 2-13
15 <% 5 6 8 4-14
2 o —|» & |~ i " 6-15
fa 8-9
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 3 DIODE PAIRS
9 (i - p— 13 TO REMOVE
N O e | R E |
| | ' 9 1-5
5 6 D . 7 8 9‘5
15 AN 9
5 6 —||7 8 o ) 1-6, 1-15
: A by
e 9-6, 9-15
OLA=Ph.1&Ph.8
STEP 3C: REPEAT STEP 3B FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.
L 2 3 4 DIODE PAIRS
3 13 . 14 ! ¢l TO REMOVE
(1 0 Ol | R LAY - 2
; 3 2-6, 2-15
- z 13-6, 13-15
5 9
5 7\ 8 (_. 6 5 2-5
A -
se 13-5
OLA=Ph.1&Ph.8
é (— %3 3 34 R DIODE PAIRS
—_ : TO REMOVE
O A | € E
— ' 3
5 6 . 7 8 3=7
5 6 —||7 8’
— (—' 8 3-8, 3-9
A 9
OLA=Ph.1&Ph.8
é %3 3 h R 2 DIODE PAIRS
—_— TO REMOVE
1 (— ( 2 3 N4 /
A P : o 14 i
: 4-8,4-9
. 8 14 14-8, 14-9
5 15+ :
5 6 777\ 8 (_. 8 4-7
A 9 7 14-7
OLA=Ph.1&Ph.8
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Figure 20-11 thru Figure 20-14 show common examples of determining compatible
phases.

Oregon Department of Transportation 20-4 June 2017
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Figure 20-11 | Determining Compatible Phases — Example 1: Not-Ped Overlap
CHANNEL ASSIGNMENT
cha(sPl) PRl cng(sPr) PRS (g (sPAY) OWA (43 (sp3) Ped?

ch2(sP2) Ph-2 o o(sP) Ph-6 o 1q(sPA2) NU oy 1, (sP6) Pedd
ch3(SP4) Ph-3 o o(sP10) Ph-7 (o 4,(sPA4) NU (o 45 (sPg) Ped6
ChalSP5) Ph-4 o g(sP11) Ph-B (45 (sPAs) NU ¢ 46 (sP12) Ped8

11f_ 2 IE ™ P /
5 Be. e 7 8168 o
P

OLA=Ph.8-Ped8

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

2 a
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
1 1-5
g 1-6,1-15
5
15

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

DIODE PAIRS DIODE PAIRS
2 TO REMOVE TO REMOVE
2
13
0 2-6, 2-15 3 3 3 3-7
13-6, 13-15
3-8, 3-16
6 5 2-5 2 8 8 3-8, 3-9
13-5 16 9
15
™ 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
, 14-7
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Figure 20-12 | Determining Compatible Phases — Example 2: Flashing Yellow Arrow

CHANNEL ASSIGNMENT O
ch.1(SP1) Ph.1 ch.5(SP7) Ph.5 Ch.o.(SPA1) NU ch.13 (SP3) Ped 2 /Ph. 1 FY,
ch2(sP2) P2 6(sP8)  Ph-6 (o, 1 (sPA2) NU (o, 14(sP6) Pedd
ch3(sP4) NV ¢y 5(5P10) NU -y 49 (SPA) NU -y, 45 (SPO
Ch.a.(SPS) Ph. 4 Ch.g.(SP11) Ph.8 Ch.12 (SPAS) NU Ch.16.(SP12) Ped 8
YELLOW INHIBIT JUMPERS
1 2 3 4 5 6 7 8 Ph. 5 FYA output
is reassigned to
9 10 1 12 “Ped 6 YELLOW”
(Ph. 5 FYA has the
same conflicts as
2 - 4 Ped 6)
: 13 ¢ 1y 14 ¢ €
r - 4 /I \
" B
e Mew \ By Removing the Yellow Inhibit
5 ?5 R — ?6 . Jumpers, Channel 13 and 15 can
J 6 —1| g X I/x now monitor the “Ped phase
S I L YELLOW” (in addition to the Ped
= phase WALK)

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

7 4
DIODE PAIRS
13 14 TO REMOVE
215
4-14
6 : 6-15
15 16 8-16

DIODE PAIRS
TO REMOVE
1
1
15
g . 1-6, 1-15
15

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

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 DIODE PAIRS

2 TO REMOVE 4 TO REMOVE

2
13 14

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

13-6, 13-15 14-8, 14-16
6 & 2-5 8
- 13-5 16
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Figure 20-13 | Determining Compatible Phases — Example 3: Exclusive Phases

ch.alspy Fh-1
ehg (sP2) Ph-2
ch.3isp4) NYU
Ch.4sPs)  Ph-4

CHANNEL ASSIGNMENT
chs(sP7)  Ph.5 g (sPA1)

NU

Ch.e(sP8) Ph-6 (10 (SPA2)

NU

ch.7(5P10) NY ¢y 15 (SPA4)

NU

ch.g(SP11) Ph-8 (15 (sPAs)

NU

Ch.13(sp3) Ped2

Ch.14(5P6) Ped4

Ch.15(SP9) Ped6
Ch.16(SP12) Ped 8

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
2-14
o 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
without passing thru the phase
2 or phase 6 boxes). See
Chapter 3 for more info.

~

)

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
= 13-6, 13-15

DIODE PAIRS
TO REMOVE Phase 4 and phase 8 are
1 exclusive phases (no other
1-6, 1-15 phases are compatible).
6
15
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Figure 20-14 | Determining Compatible Phases — Example 4: Railroad Preemption Type 7 Signal Head

CHANNEL ASSIGNMENT
chafsPl) PRl o c(sp7)  Ph5 p g(spa1) NU () 43 (sp3) Ped2
Ch.2isP2) Ph-2 Ph.6 o jo(sPA2) NU  (y 14(sP6) Pedd

ch3isPa) NY
(sps)  Ph. . Ph.8 Ch.12 (SPAS) NU Ch.16.(SP12) Ped 8

ch.11(SPA4) NU - 15 (sPo) Ped6

Ch.4

Don’t Forget 1 S T
to include ¢ q ? — 4 ;/ .\ 171 ;
the phase o 4 14*5/[ \
that is only 2 A 3
active during 15 .;_ 1? Fi Railroad Preemption (VCOI) OnIY
the VCOI! 5 6 — 118 ~ | i {Type 7 Signal Head for phase 7 left
L - turn arrow indication)
*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

< C TDJ)OF?EENF;SI\?ES and it is safer to allow these phases
13 14 to be active during the VCOI than
2-13 to conflict the monitor and place
4-14 the signal into flash.
6 8
4-14
15 16 .

E.PAIRS FOR EACH MONITOR
CHANNEL THAT IS VERTICALLY OR DIAGONALLY OPPOSITE THE BOX (EXCERT Al XCLUSIVE PHASES).

DIODE PAIRS
TO REMOVE
1
i - Don’t Forget to include the
i phase that is only active
during the VCOI!

5 1-6, 1-15
5

15

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

DIODE PAIRS
2 . TO REMOVE
= T 2-6, 2-15
13-6, 13-15
6 5 2-5
1 13-5
DIODE PAIRS
4 TO REMOVE
14
4-8, 4-16
14-8, 14-16
8
16
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20.6.4 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.

Check mark all boxes that
are used. Unused location
should be blank.

Check mark both Flash Transfer
Relay (FTR) boxes (even if the
Aux file is not used).

/

(s

how the flash plug color
associated with each vehicle
phase (R=Red, Y=yellow,

W-=Dark Signal). Red is

typically used for all

Kindications.

~

FTR-5

(X

FTR-6

]

) A3

A5

A4|\

]

SC5 SC5 SC5 SC5 SC5
List phase (the standard
phase assignmentsare | QUTPUT FILE 2L (AUX FILE)
shown in this example) FRONT VIEW - (NOT TO SCALE)
OUTPUT FILE 2L (AUX FILE)
c5 Field Terminals
Connector Phase Phase Phase rB803 TBOI-7
—BlA101 DWipg1g Ripgpg|  FLECKI T .
T804 v PTR_Y| v FLecke| 2 |20
A 24 v A102 A112 A122|  prp ool 3 [[BO1-14
ol 2% 6nd 4103 Wipg13 Glar23 ac-| 4 [[BOIZ10
—= 3 |Stop Time . T1-4
N4\ Fash sense 104 Ripr14 _Rip104 SigCkll 5 ——
_NC| 5 |Reset SfQC/(Z 6 u
6 wor npur PTR X1k 105 XiA115 Yia125 £o ong| 7 [1B01=9
L7 LR coit
Ni
5 ssm poms ﬁA]O6 -Gia116 —Gia126 ac+| 8 e
OQUTPUT 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), and Part Time Restriction signal (PTR)
indications. Standard indications are shown in the example.
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20.6.5 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 Flashing yellow left turn arrow indications started to be used in the early 2000’s and
output file was not created with this operation in mind. In the past, the flashing
yellow output was assigned to various locations. The following was developed to
create a standard for the cabinet termination of the FYA display which makes use of
standard outputs that are normally never used and enables a simplified method for
conflict monitoring:

e Phase 1 FYA: terminates at phase 2 ped yellow (load switch slot 3)
e Phase 5 FYA: terminates at phase 6 ped yellow (load switch slot 9)
e Phase 3 FYA: terminates at phase 4 ped yellow (load switch slot 6)

e Phase 7 FYA: terminates at phase 8 ped yellow (load switch slot 12)

e PTR signs should terminate on the phase 1 ped yellow output of the auxiliary
output file, switch pack location A3. 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).
Because the ped yellow outputs for ped phases 2 thru 8 are now reserved for the
flashing yellow arrow indications, they should no longer be used for PTR signs in
new installations.

Oregon Department of Transportation 20-10 June 2017
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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 20-11 June 2017
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20.7 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 20-15.

Figure 20-15 | 332S Cabinet Print (page 4 — C1 pin assighments & test switch)

Progrom €1 Connector 04 Connactar e Progran €1 Connecior Frogrom €1 Connecter €5 Connector i Program | c11 Cannostor Inout s
Assioosd 0 4 Ternincls Assigned Temnat | rum
Pin_| Termingtion Switoh Pact. Term, \ssigned N Swirch_Pact Term, Assigned
Funcfians P T Pasiran @ Functigas | P | Termination | o | in Functiong | PN | TEMRTOS | e - Functions | P | Tarwinstion | 0wt |t | Terminots
& God T | Cewms | - [-] - -1 = YW ] =) T o @3 owaix | &3 ) T 6] a6ow | 5| Ai0d| o [ | Tas = —
o4omar | 2 co-1 6| eow |3 ros G5 07 0 T F '3 @3 wALE | g4 52 2 || asw | 7| a105| oz o 5 | oadm | - - - -
Sawan | 3 o2 Z (o] &w |7 08 | [44oer a1 T T o OORED | a5 =] 5 (6| asr |3 aw0r]| (g2 oo 10| 152 | w | %

4 -3 3 [ A [ 3] wi o8 067 re e ra TE 0LD YELLOW | 85 Coy 4 |8 57 [5] a2 [geper [ i1 =g W
wareiow | 5 =] 4 e sr [s5] e Z 0ET = i v ar 00 GREEN | a7 55 s (o] ass |7 | ams e | d2 | e | w | aex
®qcreen | 6 cs s (6] 56 [7] tes s e | % Tz v | o ore RED a8 56 6 [6] ar 3] ane 7o | | uoe | w | s

3 RED 23 6 |6 +a [3] ik v 0T = =3 v | TES-S1832 [occ recion | &9 [ond 7 (@] A 5] AiB| [ e e (oo |~ | -
3 rELLON o7 7 [&] v [5] 7 i [ =3 W [ TEE 31832 [oec orezw | sa =] g | st [7] ans 5 oer | 5 | st o
3 GREEN cod 4 (1] 46 [7]1 2 e | 5T e TEE-IT8IE i omaLx_| a1 9 (6] axow [ aut]| (o7 per | J6 [ Jor | 7 | oof
2 DMALK c+3 9 j6) Jow | 3] & DT % BT F DaE TEE-17818 ¢ Gnd S2 | OCGndBus | - |- - il [o7 oer [ 17 | ot F_| o
2 WALK c4-10 o [ 3w [7[17 &4 o7 - T16-1 F | o oS- S7838 iwax | 83 510 0[] aw (7] a3 (g3 per | 18 | it | ose
£ RED L ot el 2w 13| @8 0T 50 J10-1 | o 7637838 L8 RED 34 c5-u il AZR L3 A1ed) Tos per |19 | see | w | s
2 reLow | . c12 2 |8| v |5]| 4 FEOT 57 TIET 7 D =) ouB reLiow | 95 512 12 #2v_ | 5| aes| g7 per [0 | ize W ek
gt Gind W | e [ - - - -1 - voor 52 =3 ¥ 7 Teo-3 OLE GREEN | 56 o1y 13 A2% | 7| M| a7 per | 21 | are w | ax
£ GREEN | 13 £a-13 i 71136 | [apvEwABLE | 53 - - - TBI-IT x4 RED 7 il il AR L5 a2l [oy oer | 2z | 12 W |
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20.8 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 20-16.

Figure 20-16 | 332S Cabinet Print (page 5 — electrical diagrams)
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EHT ] e .
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R SUPPLY ra owme s s PR |
TYPICAL CONNECTOR DETAIL D ]
simr  me | -
o
e _::r::f_n;sém-igsz_ﬂ =
= e e i B
ot © e B il e B
= =
4 FLA, 1A
TrPICAL COWNECTOR DETAIL TYPICAL WIRING DETAILS TYPICAL WIRING DETAILS
o o ———— wtin Szt @ Crass Street Any Toun
seis POA 2: Loyout % Elementory Diogrom I T T |
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This sheet should not be modified
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20.9 332S Cabinet Print (Page 6 — Intersection Drawing)

Page 6 of the cabinet print shows the intersection drawing. The intersection drawing is
created from the design file and placed in the cabinet print file. This is to allow for easy
future modification and archiving of the cabinet print without having to reference other
files. Include the following:
e North arrow
e Lanes and lane use arrows
e Phasing labeled per lane
e Crosswalks being used and labeled per crosswalk
e Signal poles with mast arms/span wires showing locations of the signal heads
e Labeled detection zones (show and label cameras/radar if using video detection
or radar detection)
e Phase rotation diagram
e Fire preemption diagram
e Reference to signal plan sheets related to the intersection (include outdated
plan sheets for historical information)
e Railroad preemption site specific constraints
Bubble notes are typically not used in the intersection drawing. One exception is for
video or radar detection; the bubble notes are the best way to define the label the
zones on the plan view. See Figure 20-17.

Figure 20-17 | 332S Cabinet Print (page 6 — Intersection Drawing)

Lane use arrows, phasing labeled per
lane (ped phasing labeled in crosswalk)
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Traffic Standards and Asset Management Unit Chapter 20 — Cabinet Print
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