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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.

r A

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 installations that require a controller cabinet (e.g., a traffic
signal, ramp meter, fire signal, TRAWS, etc.), the first stage for temporary signals, and any
existing installations that have a controller cabinet that will require a change (addition, deletion,
or modification) to the components inside the controller cabinet. Cabinet prints 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 and zones (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 before the equipment arrives at TSSU for testing (during construction).

The traffic engineering section is responsible for creating the final version of the cabinet print
from the red-line as-builts provided by TSSU after installation.

TSSU or region 1 electrical/tech is responsible for reviewing the whole existing cabinet print and
reporting any errors, omissions, or modifications needed as part of their regular inspection
duties. Anyone using an existing cabinet print should also report any errors or omissions they
find. To report, send a red-lined copy of the cabinet print to the traffic engineering section. The
traffic engineering section is responsible for updating the final version of the cabinet print.

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 server folder is used to process the various stages of the cabinet print (from
start to final version). Within this server folder there are subfolders which are used to maintain
an orderly and clear process for all staff that are involved in the creation, use, and QA/QC of the
cabinet print. This process is explained in detail in the READ ME word document on the server
folder. See Figure 20-1. Non-ODOT designers do not have access to this folder and should work
directly with the state traffic signal engineer when providing cabinet print files.

Figure 20-1 | SCdata Traffic Signals Internal Server Folder for Cabinet Prints
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Key information for the signal designer:

1.

The cabinet print files (both DGN and PDF) are required in the appropriate INCOMING
subfolder at DAP. This allows the region signal timer an adequate timeline to review
and comment on the non-invasive detection unit and zone placement that are now only
shown in the cabinet print (detection zones are no longer shown in the contract plans.
See chapter 6 for more information). The signal designer should also 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 state traffic signal engineer who will then place the files in the server folder.
Plan accordingly, as failure to produce the cabinet prints in a timely manner may impact
the design and construction schedule.

The 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 and cross
street, for example “04023_99W_LewisburgRd”.

The cabinet prints are created in microstation. There are 10 different types of cabinet print base
files available on the traffic signal standards website (click on “microstation cabinet prints”)
depending on what type of cabinet is used. Select the correct base file for each intersection on
the project:

e 3325 cabinet print e 334 ramp meter cabinet print

e 3325 SDLC cabinet print e 334 count (ATR) cabinet print

e 332 cabinet print e 334 SDLC cabinet print

e 332 SDLC cabinet print e 334 TRAWS cabinet print

e 336S cabinet print e 334 TRAWS SDLC cabinet print

An excel “detector configuration” file 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 additional information 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. A copy of the existing file might be able to
be used and modified for the project if the modifications are very minor AND the overall print
format/intersection drawing/phase rotation diagrams are in the current format and correct.
However, creating a new cabinet print file is required in all other circumstances, such as 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
engineering section to obtain existing cabinet print information.

5 v

When in doubt, create a new cabinet print file when any modifications are needed. The
base files on the website are constantly being updated which usually makes it
easier/better to use them vs. manipulating the existing file. Just transfer the relevant
existing cabinet print information into the new file (which is not very time consuming).
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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. Make sure to read the additional
instructions for using the DGN files on the website. The typical areas that require modification
include:

e The title block identifying information (e.g., intersection name, city, hwy, MP, TSSU ID
number, date and revision remarks)

e 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.

Cabinet prints are formatted for printing on 11x17 paper.

P n

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.

S 4
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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, (e.g., communication equipment, battery
back-up, etc.). See Figure 20-2.

Figure 20-2 | 332S Cabinet Print (page 1)
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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 file 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. See instructions for signal
timers and designers for additional info. The basic input equipment (e.g., 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)

3.) DC isolator

2.) AC isolator location (for )

pedestrian detectors) EEecideiecton
termination (fill

1.) Detector input location
(fill in equipment and
modify phase if necessary)

location (for RxR

preemption) ]
in phase)
23
#SE PED P.B.COMM.BUS FO)
THAN 2 PED P.B.COMM, LERUINA] FiN]
GE 1 SIDE VIEW, T FOR DETAILL rrgg® TE0 - Aallroat
INPUT FILE 18 J AR ACe— 1 |- T1-5 T81 - PEDS & Contlr
Ph ¢ 1130 e e T - S
|_ L I_ P H 2 1134 veor {3 |12 ;; - 55.’3’“;‘:‘1’.;"2,,.-,“
P 3 |- 113K =n TES = 1 Fie tonp Fesders
91 ] 41 2 |93 P Ped PB — 4 |—1{14-0 5 TEE i Fike Looo Fosaers
Ci8 |catsts End ph_Wred PB— 5 | 114~/ wHOTE TE7 ~ COMM.ang AU Brasters
oA K | et Comman — 6 (14K See Fages 1 8 5 for | Tl
- 11 | c1-a1.7602-4 v — vidas o ;
[TRET ’gﬁgp 5;?;2 ; — E},Sé, To0g % aliroad Interconnect TE10 ~ Vidso or Rador Gin Aot
Monitor Resst — 9 |— E.;ﬂago—s—u
o iz Lo 45 i Advance 10 |—C1-
= Adv. Enable — I1_|— C1-53 D
] [ N N JEpE == g ; i
95 5 3 ED 97 | #8 8 | p& Wsearc|l rcorll Eva | Eva Ji-k
CI1-55|C11-15| C1-40 | C1-64 '1-57 (C11-17| C1-42 | C1-66 | C1-50 §C1-54 €1-72| Spare = i11-0 12-D
vos | wb3s | voig | ¥ber vo7_ | voss | voed | voes |voze T Spare 11— O—[
VOB | VIDE | VDT VOE | VO3E °5 | vioET Spare =114 J2-E
C1-59 |C11-13| C144 I~11| C1-61 |C11-21| C1-46 | C1-79 (CI1-129C1-75 C1-74 pal Je-J
95 |95 | ¢s 6_| 87| @7 8 | $8 Evc ] evo Spare = {11=K o Yok
. ] m im i ] Spare - 112-0 e
S Spare —r12-£ —i e
Spare — 1124 yeiivi
T = Spare 71—« — 3
TYPICAL WIRING DETAILS WOT TO SCALE) Spare —Ji7-0 G
oo H-D
m Spare | Jii-€ C— e
112 i f i) g 7 i) 5 12 1 GPS Ciock —Ji-J4 Ja—J
B B B B 4 BB ¢ 11 &> h -
23 [Fhas Fies [Mar [Flus [Fhsa 7 35 Fle [Fhss GFS Clock K Ja-K
25 Wiz Wara w45 [whez lemez (W) 10 43 [} 20 [we 50 J5-0
-1 [0S~ 37 [095-33 [Dy5-29 [O%5-25 [D45-21 [045-17, 13(0p5-9 D355 [Dps—1 | <o—1 J5E
-2 [£45-38 [Efs- 34 [E45-30 [Ey5-26 [E15 22 14 [Ev5- 10 [E45-6 [E45-2| oD | Jiar
O O -3 -39 [745-35 [145-31 [J45-27 [1}5-23 [145, 515 [195- 11 [145-7 3 Y O y J5-4
otid ~4 [K{5-40 [K45-36 [K}5-32 KPS 28 [K45-24 K4 15-16 k4512 K458 [y i G [— JI13-K J5K
0 O o © | o va = J13-0 J6-D
Ve - 13-4 O— J6—E
eSpo Dle IO Derrodoc - 13- iyl
. VB = J14-0 0—[ J6-K
5 " " £ INPUT FILE I D [ ey ]
PToO d g O T Vo — J14-£ <>—[ J-E
: : I: -J7-J
# d # A A A / I~ AUX GN J7-K
Det 5C Gnd 783-1 J8-D
e Dor+ 24¢0C - T83-5 <> 0 JB-E
2nd Det [— Aux EVf /\> 1 J8-J
: al de : € S s—?r ] Jrd Det | Aux EV; JB-K
i -2nd Det 5 |~ Aux EVI -J9-0
- 3rd Dot Coaned < 0 J5-E
PO S O O Det OC Gnd L IS h 19-J
- Det+24v0C [— 7838 J9-K
[ 2nd Dot - Aux £V 110-D)
OStatio s T FILE J rass| 1 3 Det Coned © [ i0-]
2nd Dot - Aux £V J10-4,
3rg Dot - Aux B <> [ J10-K|
F (REAR
NOT TO SCALE)
o s - - ENT OF TRANSPORTATION
- , X ) . 7 wTERsEcnowe Main Sirest ® Cross Steeet, Any Town ] N OF Thast
95 | INPUT FILES 1& J - FIELD WIRING ! ! ‘m ,,; E - - —_— , e AT
Fivdoe Sh\Cabinet_Prints.0D0T\New_Cabinet_Print; inet_print IXIT\3325 _Cabinet_Print_ 1X1T.dan = 9/30/2015  9%:13:44 AM Hwymzep l
< . 7.) Detector input termination (fill out
6.) Fire Preemption p
e preemptio A hase and loop detector number). If
detector termination p p
detecto loops are not used, leave this area blank.

(fill in phase)

January 2025 Page 20-4


https://www.oregon.gov/odot/Engineering/Documents_TrafficStandards/Detector_InputFile_CabinetPrint_Instructions.pdf
https://www.oregon.gov/odot/Engineering/Documents_TrafficStandards/Detector_InputFile_CabinetPrint_Instructions.pdf

Traffic Engineering Section

Traffic-Signal Design Manual - Cabinet Prints

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, I11, 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 shown in Figure 20-5 below shows where the signal timer will fill in the information
(using the detector configuration excel file which automates the majority of items shown

Figure 20-5 | 332 Cabinet — Vehicle Detector Equipment

spans two slots

Equipment goes in the first row below
the slot location. The 4 1/0 for camera C

Check mark the box if the
slot/channel is being used.
I6U is shown as being used
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below the slot location.

The 2 1/0

for camera C spans one slot

Signal designer will import entire

input file from excel (signal timer
configures the excel file)

Qnd the C1 pin number NEVER changej

The default phase will be shown here —
make sure to modify this if the default
phase is not being used (e.g., slot J10U
will be reprogrammed to phase 7, not
phase 8). Note: The maxtime number
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Equipment used in the detector input location is listed below. For equipment that has more than
one model (such as radar equipment) contact state traffic signal engineer, region signal timer or
TSSU to determine correct equipment to show in the input file.

e 112 =Radar equipment

e 114 =Radar equipment

¢ EDGE = Radar equipment

e 222 =Loop detector amplifier

e VIP3D.1: Video image processor

e VIP3D.2: Video image processor

e VIEWCOM: video equipment

e 41/O =4 channel input/output module for video camera
e 21/O =2 channel input/output module for video camera
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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 PCOI input and J12L is for the VCOI input). This
location is used for railroad preemption. The equipment module number is 255 (NOTE: a 252 is
used in 332 cabinets). The example shown in Figure 20-6 below shows where you fill in the
equipment.

Figure 20-6 | 332 Cabinet — AC Isolator Equipment

Equipment goes in the first row below the slot
location. The AC isolator for a 332S cabinet is 255
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Signal designer will import entire Check mark the box if the slot/channel

input file from excel (signal timer is being used. Both the PCOI and VCOI

configures the excel file) inputs are being used
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20.6.3 DC Isolator Location (Signal Timer Responsibility
- Use Excel File)

This is located in slots I13 and 114 and is used for pushbutton detection. The standard phasing is
shown below in Figure 20-7. The equipment module number is 242.

Figure 20-7 | 332 Cabinet — DC Isolator Equipment

Equipment goes in the first row below the slot
location. The DC isolator equipment number is 242
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o5 5 o6 o6 o6 o7 o7 8 (O] ®8 | SPARE| pPcor
C1-55|C11-15|C1-40 | C1-64 | C1-48 | C1-57 |C11-17| C1-42 | C1-66 | C1-50 | C1-54 | C1-51
vD5 | vD35 | vD19 | vo21 | voe3 | vb7 | vD38 | vD24 | vD26 | vD28
VD6 | VD36 | VD20 | vD2z | VD37 | VD8 | VD39 | vD25 | vD27 | VD40

C1-59 (C11-19|C1-44 | C1-77 |C11-11|CI-61 |Cl11-21| C1-46 | C1-79 |C11-13|C1-75 | CI1-52

¢5 o5 o6 o6 ¢6 o7 o7 0¥ (0¥} (0¥} GPS V%’

[ | [T

INPUT FILE I & J (FRONT VIEW) /

(NOT TO SCALE)

Signal designer will import entire Check mark the box if the slot/channel is

input file from excel (signal timer being used. All 4 ped phases are used in
configures the excel file) this example.
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20.6.4 Pedestrian Detector Termination

Figure 20-8 shows the terminal block where the pedestrian detectors are wired. Fill in the phase
for the pedestrian pushbuttons being used.

Figure 20-8 | 332 Cabinet — Pedestrian Detector Termination

Fill the box with the phase. Standard phases are shown
here. Leave blank if ped phase is not used.

** NOTE

USE PED P.B.COMM.BUS FOR MORE
THAN 2 PED P.B.COMM.WIRES.(SEE
PAGE 1 SIDE VIEW REAR LEFT FOf

7Bl
;| —113-D
2 —113-J
3 —113-K
4 +— [14-D
5 +—114-J
6 — 114-K
I | C1-70 Flash Sense — 7 — C1-81,TB02-4
D rep Stop Time — 8 — C1-82,TB02-3
Monitor Reset — 9 — TB0OZ2-5
J14 Advance — 10 +— CI1-80
; Adv.Enable — 11 — C1-53
: 75{ NC — 12 NC

January 2025 Page 20-10
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20.6.5 Fire Preemption Detectors (Signal Timer
Responsibility - Use Excel File)

Fire preemption detector equipment is located in slots J13 and J14 and provides the input for
fire preemption. The equipment modules for fire preemption detectors are 752 (Opticom phase
selector) and 2140 (Tomar Stobecom II O.S.P.). See Figure 20-9.

Figure 20-9 | 332 Cabinet — Fire Preemption Detector Equipment

Equipment goes in the first row below the slot location.
The equipment number is either 752 or 2140

Traffic-Signal Design Manual - Cabinet Prints

11 ‘ 12 13 ‘ 4 5 16 ‘ 7 18 ‘ 9 \2 113 114
41/0 :C |VIP :B & F 4 1/0 :D VIP :A L \ | 242 | 242
¢ 1 ¢ 1 ¢2 o2 o2 03 03 ¢4 (0] 4 |S 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 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 |C11-10| C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-25 C1-69 | C1-70
¢ 1 1 Q2 p2 2 3 03 ¢4 ¢4 O4 |SPARE|S) 4 PED |8 PED
J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 J1z QJJ3 J14
4 1/0 :F |VIP :C & E |21/0C| 4 1/0 :A VIP :D 25 752 | Jr52
o5 o5 o6 b6 ds o7 o7 (OF] (O] ®8 |SPARE| pPcOI | 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 | VD22 VD37 VD8 VD39 VD25 vD2r VD40
C1-59 |C11-19| C1-44 | C1-77 |C11-11| C1-61 |C11-21| C1-46 | C1-79 |C11-13| CI1-75 | C1-52 | C1-73 | C1-74
¢5 ¢5 o6 o6 p6 o7 o7 (0¥ 0¥z} (0¥} GPS veor | E EVD
INPUT FILE | & J (FRONT VIEW)
(NOT TO SCALE)
Signal designer will import entire Tk gtk T Thrase S b

input file from excel (signal timer
configures the excel file)

slot/channel is being used. All 4 EV
phases are used in this example.

January 2025
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20.6.6 Fire Preemption Detection Termination

Figure 20-10 shows the terminal block where the fire preemption is wired. Mark the check box if
the EV channel is being used.

Figure 20-10 | 332 Cabinet — Fire Preemption Detector Termination

B3 ~
D@f DC GND T ] 7 J]47/< Check mark the box
D@f C G N D | 2 if t.he slot/channel is
FVA — 3 el Ml
F/O —A——" this example. j
_’,_l_v—o——&
et+2MVDC — 5 — JI3-E
EVB — 6 — JI14-D
cVD — 7 — JI14-J
DeM24vDC — 8 — J14-F
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Figure 20-11 | 332 Cabinet — Detector Input Termination for Video, Radar, or SDLC

785
A 1 —11-D
U2 —T11-E
H 3 11—
U4 —11-K
A5 —12-D
U6 —12-F
A7 —12-J
L g —12-K
H 9 H—1I3-D
Y10 —13-F
_ A 11 —13-y
W12 —13-K
- 13 —14-D
Y14 —14-F
15 —14-J
Y 16 —14-K
- 17 +—15-D
L 18 —15-F
- 19 —15-J
H 20 —15-k
- 21 —16-D
L oo —16-F
23 —16-J
LU 24 —16-K
25 —17-D
U o6 —17-E
- o7 —17-J
U 28 —17-K
- 29 +—18-D
4 30 18-
- 31 —18-J
Y 32 18-k
- 33 —19-D
L 34 —19-F
- 35 —19-J
U 36 —19-K
- 37 —110-D
Y 38 —110-E
- 39 —110-J
L 40 —110-K

Traffic-Signal Design Manual - Cabinet Prints

20.6.7 Detector Input Termination

Vehicle detection is wired to terminal block TB5 and TB6. In a 332s cabinet, this location should
remain blank when using video, radar or SDLC as shown in Figure 20-11 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 Figure 20-12.

TB6
A 1 —Ji-D
U2 —JI1-E
H 3 —Ji-J
U2 —y1-K
A 5 uJe-D
U6 —uo-£
A7 —Je-d
H 8 —ue-k
_ H 9 H—J3-D
Y70 —uy3-E
A 11 —u3-y
U 12 —J3-K
- 13 —J4-D
Y14 —y4-F
15 —J4-J
U 16 —u4-K
- 17 +—J5-D
Y18 Js-F
19 —J5-J4
H 20 —J5-K
21 —J6-D
W22 —J6-E
23 —u6-J
L 24 —us-K
25 —J7-D
Y 26 |—ur-E
.27 —J7-dJ
4 28 —u7-k
- 29 +—J8-D
Y 30 —u8-E
31 —J8-J
Y 32 —u8-k
33 —J9-D
U 34 —J9-£
- 35 —J9-J
U 36 [—uy9-k
- 37 —J10-D
U 38 —JI10-E
- 39 —J10-J
U 40 —J10-K

[ Leave TB5 and TB6 Blank if using video, radar or SDLC }

January 2025
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Figure 20-12 | 332 Cabinet — Detector Input Termination for Loops

Loop detection input termination — label Label the phase in the
the loop number on the leader line diamond area

/
/TBS 786 O )
H 1 —11-D < 1 —Ji-D| Slot
\ /I— 2 —I11-F //'— 2 —JI1-F | number
A 3 —11-4 A3 —Ji-J | (D&E
\ / H 4 11K // H 4 —JI-K are for
A 5 —12-D 1.5 —J2-D|
\/ U6 |—12-€ // U6 |—uo-£| PR
channel, J
A7 Hi12-y A 7 Je-d & K
H 8 |—12-K 4 8 [—J2-K are
9 |—13-D A 6 M 9 —uJ3-p| forthe
10 —13-E LU 70 =uJ3-£| lower
P 2 11 —13-J A 7 1! —J3-J | channel)
U712 13-k 4
- 13 14-D -
Y14 —14-F L
- 15 14-4 -
Y16 —14-K U
A 17 15-D -
U718 15-F 4
- 19 15-uy -
U 20 —15-K U
- 21 —16-D -
U 22 1 16-F .
23 16-4 -
LU 24 16-K 4
- 25 —17-D A
U 26 -17-E .
A 27 —17-J4 .
L 28 —1I7-K U
U 30 —18-E .
P 45 . 31 —I18-J A 9,10 [
L 32 —18-K L
- 33 —19-D -
L34 —19-F .
- 35 19-4 -
4 36 —19-K U
- 37 —110-D -
Y 38 —110-E U
- 39 —110-4 -
Y 40 —110-K U
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20.6.8 Additional Information about the Input File

332 Cabinet Without a C11 Connector

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)

* 0O 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 (e.g., no C1
pin).
If a viewcom module is used, it will go in slot 110 and 111.

332S Cabinet With a C11 Connector

40 vehicle inputs using 10 slots and 2 input files that is wired to accommodate:

« 4 vehicle detection inputs to the controller for each odd numbered phase

* 6 vehicle detection inputs to the controller for each even numbered phase

* 4 pedestrian detection inputs (Slot 113 and 114)

* 4 emergency preemption inputs (Slot J13 and J14)

« 2railroad preemption inputs (Slot J12: direct via inverting a 255 AC isolator)
« TGPS(J11L)

* 5spares (Slot 111U, I11L, 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 11 and 112. The C11 pins need to be disconnected for
the viewcom module to function.
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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 (e.g.,
load switches, flash transfer relays, flash plugs, etc.) that needs to be filled in is shown in Figure
20-13. Each bubble note in Figure 20-13 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 20-13 | 332S Cabinet Print (Page 3 — Output File)

1.) Main output file (front view) - 2.) Main output 3.) Conflict
check mark boxes that are used, label file (back view) - monitor diode
phase and flash plug color label phases card

~ TYPICAL CONNECTOR PIN ASSIGNMENTS

L AP

1
fend

0 T

CONFLCT MONITOR - TYPICAL WIRING
HOT TO SCALE)

T =] =] =] =] =]

QUTPUT FILE L (REAR VIEW)
war 10 somLE

Frdee ShCosinet_Prints_000T\New-Cabinet_Prints_2014\3325_cati |ﬂ+.{)l'\y /A 12 3325 Coo Print 9/30/2005  TI3:44 AM Pwym26s /
Verify this information matches the conflict 4.) Auxiliary output file (front and
monitor diode card channels actually used. back) — If used, mark and label the
If different, follow the DGN instructions on same as main output file.

the website as per section 20.4

January 2025 Page 20-16



Traffic Engineering Section

Traffic-Signal Design Manual - Cabinet Prints

For reference, Figure 20-14 shows the actual front view of the output file in a 332 cabinet (which
is very similar to the 3325).

Figure 20-14 | 332 Cabinet — Output File (Front View) Actual View

The standard 332S, 332, and 336\
cabinets can accommodate 8
vehicle phases and 4 pedestrian
phases (the auxiliary output file
provides 4 additional vehicle
phases and 2 additional
pedestrian phases. See section

20.7.4 for more info) /

LY
. A
X3
by

| PN

-
.

,.
I 3
.
b
’
.
- N
i 1
-

acvadI

|
|

'i..n

!

8

\
"‘
-

Conflict
monitor

~

Load switch.
Flash transfer 1(:/1[151;1::: }I)I;ro fo3ad
relay (FTR) switch (standard
functions: red,
y yellow, green, walk,
Aux111ary and flashing/solid
output file don’t walk)
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20.7.1 Main Output File (Front View):

The main output file (front view) 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. Dummy phases do not have a field output (not wired to any load
switches) and only exist in controller to allow for proper phase rotation. Do not show dummy
phases in the output file. 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.

See Figure 20-15 for an example.

Figure 20-15 | 332 Cabinet — Main Output File (Front View)

Check mark all 4
flash transfer relay
(FTR) boxes.

are used. Unused location assignments are shown in this

Check mark all boxes that List phase (standard phase
should be blank. example)

FTR-1 : ’ ° K @?
r) Ph i Ph L Ped L P Ph i Ped i
p
e
SC1 SC1 sC1 sc2 sc2 sc2 §
FTR-3 7 8 9 10 11 12 g
pn 2 | pn 6 | peg & | pn L | P 8
FTR-4
-
sc3 SC3 ] Sc4

Show 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 the
conflict monitor box.

INT VIEW)
)
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20.7.2 Main Output File (Back View)

Figure 20-16 shows the terminal blocks for the output file. Fill in the phases being used.

Figure 20-16 | 332 Cabinet — Main Output File (Back View)

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.

I 1TV OULAL

L

r

OUTPUT FILE 1L
Field Terminals
hase Phase Phase
4RMhy 200rg3) R[G5
4ol - L] 7z
403|715 1G[o7
W04l 3B76|  2Bl2s
- L5l 317l 2729
W06 Cri8] 297130
BRMo7| 6779l SR[y3;
8" 08| - Ld120] U732
860g] o7l 260733
&Wrol  ZRIz2|  6Rl734
Il 23] €135
BWrol Z8lq] 690736

SigCk1
SigCk2
SigCk3
SigCk4
FLI1Ck1
FL1Ck2
FL2Ck1
FL2CkZ2
Eq Gnd
AC-
CM-FF,CM-28
CM-EE,LR-1
LR-7

FTR Coil

\|
m
o

zlalzlzls]e o N o fo]a s~

20.7.3 Conflict Monitor Diode Card

QUTRPUT FILE 1L (REAR VIEW)

(NOT TO SCALE)

The signal designer will complete the conflict monitor diode card. It will be reviewed and
approved by TSSU and/or the traffic engineering section. By default, the conflict monitor is
configured such that ALL phases are conflicting (all diodes are intact). The diodes for non-

January 2025
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conflicting phases will be removed, leaving the diodes for conflicting phases intact. Only the
phases that are actually used will determine the monitor configuration (e.g., 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). See Figure 20-17 for an example.

Figure 20-17 | 332 Cabinet — Conflict Monitor Diode Card

These are the
channels that are
used (channels that
are not used are

CONFLICT MONITOR DIODE CARD

HANNEL ASSIGNMENT

“" 7’
marked “NU”) J chi_ph 1 chs_ph5 cho__ MU cnr3___ped2
che__ph 2 che_ph 6 chio_ M Chi4___pedd All
of the phase
ch3_ph3  cn7 ph7 chat M cnis_ pedé . .P
o ch4__ph 4 chg_ph 8 chiz__MJ Ch16___ped8 combinations
Yellow inhibit that are possible
]umpers allow __YELLOW INHIBIT JUMPERS each have a
the yellow 3 1 5 6 7 8 diode. If the
indication to be 10 1 12 13 14 15 16 diode is
monitored when P removed, then
removed DIODES - Diode Removed Wokes Movement Allowabie (Diode IN4148) the two phases
(normally these can run
0 1-2 2-3 3-4 4-5 5-6
will NOT be concurrently.
removed. In the 13 .24 35 46 57 /
past, these were 1-4 2 3-6 <4i7> 5-8

only removed to

allow for

monitoring of the

FYA
K : J -8 2-9

1=9 2-10

Ch. 1 (assigned to
ph.1) and ch. 6

1-10 2-i1 5-14 = 7-16 9-16

=11 2-12

f-ff 6-14 7-15 B-ff

——— ———

4-10
4-11
4-12
4-13
<fiff) 5-15  6-16  10-16  9-15

(assigned to ph. 6)

3-9
3-10
3-11
3-12
3-13
3-14
=15
S~

112 2213 4-15  5-16 11-16  10-15 9-14
are shown as ST,

Concurrent phases 1-13 2-14 4-16 12-16 11-15 10-14 9-13
(the diode line 1-14 3-16  12-15 1114 10-13  9-12
string has been 1-1§ 2-16  14-16 13-15 12-14 11-13 10-12  9-11
deleted) and a

1-16 15-16 i4-15 13-14 12-13 11-12 10-11 9-10

circle is drawn

around it to make

it stand out F T M TOR AR
(NOT TO SCALE)

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

intact) /

January 2025
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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 20-18 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 negative 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 20.13.1 for
more info.

Figure 20-18 | Monitored Outputs

sP1 sP2 sP3 P4 SPS [ spe .
FRT | L] L L] L] (- L] X The yellow can be monitored
3 4 9 g o9
X | em— | Ped Ph Ph Ped by removing the yellow inhibit
| . .
RED RED  |[DON'TWALK  RED RED  [DON'T WALK
FTR-2 YELLOW | YELLOW | YELLOW | YELLOW | YELLOW | YELLOW 5 JULARYRIETTEE) QIR the diode card.
GREEN GREEN WALK GREEN GREEN WALK »é NOteZ THIS IS NO LONGER
FIR3 SP7 | sps | SP9 sP10 | | sp11 | ‘ sP12 | & USED FOR FYA.
| A Ph — | Ph — | Ped — | Ph — | Ph — | Ped —
FTR-4 RED RED DON'T WALK RED RED IDON'T WALK
YELLOW | YELLOW | yeLLow | YELLOW | YELLOW | YELLOW
GREEN GREEN WALK GREEN GREEN WALK
SPA1 L SPA2 L SPA3 | | sPA4 L SPAS | | sPA6 L
— | —— DON'T WALK DON'T WALK
FTR-5 FTR-6 YELLOW YELLOW
WALK WALK
- - S N3
& s
RED RED & RED RED &
YELLOW YELLOW o YELLOW | YELLOW >
GREE GREEN & GREEN GREEN A
K IO

Each switch pack location has a load switch with three outputs:

Green & walk outputs are For vehicle phases: red, yellow, and green
always 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

e Flashing don’t walk outputs

e PTR sign outputs*

e Fire signal confirmation indication outputs* (Note: this refers to legacy installations that
have not been updated to the current standard, as these are no longer allowed for new
construction. As per chapter 17, the new standard requires tattletale 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 20-18).

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.
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Rules for Standard Signal Timing Configurations

When using a standard ring and barrier configuration (see Figure 20-19 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 (e.g., phase 1
and phase 5, phase 1 and phase 6)

Both rings must cross the barrier at the same time

Figure 20-19 | Standard 8 Phase Ring and Barrier Diagram

Ring A

1 (2\: 3 F\
e = .

5

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 20-19 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.

January 2025
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When using flashing yellow arrow the following rules apply (for additional background
information see section 20.13.1):

e The flashing yellow arrow signal head type shall be a type 3LCF
e Phase 1 FYA/YA = Channel 9
o RED arrow terminated on ph. 1 RED
o FYA/solid YELLOW arrow terminated on OLA GREEN
o GREEN arrow terminated on ph. 1 GREEN
e Phase 3 FYA/YA = Channel 10
o RED arrow terminated on ph. 3 RED
o FYA/solid YELLOW arrow terminated on OLB GREEN
o GREEN arrow terminated on ph. 3 GREEN
e Phase 5FYA/YA = Channel 11
o RED arrow terminated on ph. 5 RED
o FYA/solid YELLOW arrow terminated on OLC GREEN
o GREEN arrow terminated on ph. 5 GREEN
e Phase 7 FYA/YA = Channel 12
o RED arrow terminated on ph. 7 RED
o FYA/solid YELLOW arrow terminated on OLD GREEN
o GREEN arrow terminated on ph. 7 GREEN

Note: Each FYA/YA phase (for a left or right turn) and each overlap phase green indication
require termination on a separate overlap green location (OLA through OLD) for proper
conflict monitoring. This limits the total number of FYA/YA phases and overlap phases
combined at an intersection to four. See section 20.7.5 for more info on the limitations.

See “channel assignments — output reassignment order of priority for FYA/YA phases &
overlap phases” in this section for info on properly assigning ch. 9 through ch. 12 when
the intersection has a combination of FYA/YA and overlap phases.
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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 20-20. Switch
packs A3 and A6 are NOT wired to the conflict monitor. Each monitored channel is ALWAYS
directly wired to the switch pack location as shown in Figure 20-20. 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 the phase shown in Figure 20-20, unless there are output
reassignments (done via the signal software).

Figure 20-20 | Standard Channel Assignment

CHANNEL ASSIGNMENT

OLA
(::ikpn Ph-l chs(sP7)  Ph-5 g (SPAL)ph I Fvaa ch.13(sP3) Ped?2

OLB or

ch.2 (SP2) Ph.2 ch.6 SP8) Ph.6 Ch.10 (SPA2)Ph: 3 FYA/YA ch.14 (SPG) Ped 4
oLc

ch3(sP4) Ph-3 o (sP10) Ph-7 () 11 (SPA4)ph s FYa/vA Ch.15(SP9) Ped6

oD
@ P5) @ chglspiy) Ph.8 . ., (SPAS)Ph,-7°FrvA/YA
[ —

Monitored
channel

Each channel sp1 L sp2 | | se3a | | spa SP5 6 | |
shown is TR-1 4 3 5 3 | g 4
associated with [ D || o= | | o= | = | e —
the phase FTR-2
2
shown unless | X pa
there is an ST sp7 sps || spo || sero | | spma _Qr:i E
5
output X Vo2 | b 8l | pas o8| pi [P 8 | ped | ©
reassignment i s
via the signal /& —
timin ' '
K g / ! Each
SPAL SPA2 | SPA3 | | SPA¢ seas | | spa| | channel
shown is
FIRS FTR-6
OLA OLB Ped 1 oLC oLD Ped 3 associated
o or or S or or o .
Switch pack , ; Ph.1FYA|Ph. 3 FYA é\o‘& Ph. 5 FYA |Ph. 7 FYA é\o“v with the
(SP) location S & switch
O O
S = pack
/ location
Switch pack (SP) location. \ iz )

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:

¢ An odd numbered ped phase
e A ped overlap phase
¢ A flashing yellow arrow

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 3325
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 20-21 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 20-21 | Channel Assignment — Output Reassignments

CHANNEL ASSIGNMENT
ch.a(sP1) Ph-1 o o(sP7)  Ph-5 o (SPAL)Ph: 1 FYA/YA Ch.13 (SP3) Ped2
Ph-2  che(sP8) Ph-6 o 1p(SPA2) NU Ch.14(SP6) Ped4

7(sP10) NU 11 (SPAG)Ph. 5 FYA/YA ch.15 (SP9) Ped6
ch.glsP1l) Ph-8 o 45 (SPAS) NU chi1g{SP12) Ped8

Ph. 4

~

Flashing yellow
arrows
reassigned to
overlap phases.

SP1 SP3 SP4 SP5 SPe

& o === | oh 2= [ pen 2 koonPERA B B | pp &

)

/onflct Monitor /

FIR3 5P7 SP8 sP9 SP10 |_ SP11
R Ph 5 Ph & Ped 5 Ph — | Ph & Ped
FTR-4 - \f—\
| Output
1 | reassignment
seaL| | spA2 L_‘: spa3| | seaa | | seas | | spas| | (e Gae
FiRs | | [FTR6 standard
’Q @ Ph.1FYA| - : > Ph.5 FYA| _- : > phase 3 to the
| @\«" §\~° new PED A)
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Channel Assignment — Output Reassignment Order of Priority for FYA/YA phases &
Overlap Phases

If there is a combination of left-turn flashing yellow arrows, right-turn flashing yellow arrows,
and overlap phases at the same intersection, use the following order of priority to rearrange the
auxiliary outputs (ch. 9 through ch. 12) when the standard switch pack locations for the type
3LCF signal heads, type 3RCF signal heads, and overlap signal heads conflict. See Figure 20-22:

1. Place the type 3LCF signal head outputs first in their standard output locations.

2. Next, place the type 3RCF signal head outputs in their standard output locations if
possible. If not possible due to a conflict with a type 3LCF signal head output, place the
type 3RCF signal head outputs in the next available unused overlap switch pack
locations.

3. Next, place the overlap signal head outputs in the next available unused overlap switch
pack locations.

Figure 20-22 | Order of Priority for Standard Placement of Type 3LCF Signal Heads, Type 3RCF
Signal Heads, and Overlap Signal Heads in the Auxiliary Output File

2. The ph. 5RT FYA/YA type 3RCF signal head’s standard
location is ch. 11 which conflicts with ph. 5 FYA/YA type
3LCF standard location. Place the type 3RCF signal head
in next available location (ch. 10).

Ch.O BT T Ch.9 Ph.1FYA/YA Ch.9 Ph. 1 FYA/YA
ch.10 =~ Ch.10 Ph. 5RT FYA/YA Ch.10 Ph. 5RT FYA/YA
Ch.11 Ph. 5 FYA/YA Ch.11 Ph. 5 FYA/YA Ch.11 Ph. 5 FYA/YA
Ch.12 Ch.12 : Ch.12 OLD

A

S

1. Always place the
type 3LCF signal /
heads in their
standard location
first

3. Then place overlaps at the next available
location. Overlaps are always user defined,
so it is recommended to just use the
standard overlap letter associated with the

k / available channel (rather than re-naming ch.

12 to OLA, OLB or OLC) /
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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 phases in use

e Pedestrian phases in use

e Parent phase assignments of overlaps

¢ Exclusive phase assignments

¢ Output reassignments from signal timing

e Load switches in use (note: dummy phases are not wired to load switches and therefore
are not listed in the conflict monitor channel assignment)

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

CHANNEL ASSIGNMENT

cha(sPl) Phl cps(sP7) PhS chg(sPAL) OW gz (sp3) Ped2 /oy ceion
Cch2(sP2) Ph-2 ¢ g(sP8)  PN-6 ¢y 4 (sPA2) NU ¢ 44(SP6) Ped4™ 1 each phase
used to a

ch3(SP4) Ph-3 o o(sP10) PRh-7 (o 1q(SPA4) NU (o 45 (sP9) Ped6

monitor
channel

ch.a(sPS) Ph-4 - o(sP11) Ph.8 45 (sPAs) NU o jg(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 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.

List channels for all ped
phases in appropriate box

OLA,
channel 9

1

in phase Ve 74 %3 — 3 ‘11 a !
1 box v M 2 — | 3 ™\ | 4 ‘l
OLA,
> t ?5 - ' | 34’ channel 9
) | % \ 8 ‘ in phase 8
- box
\ OLA=Ph.18&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 T 1 2 4
9 r 13 — 14 DIODE PAIRS
1 (A 2 - 3 N [ 4 /I 9 13 14 TO REMOVE
Y 1-9
5 B i 1 7 8 2-13
Iy 9 6 8 4-14
2 o —|® @ |-~ A # 6-15
A 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 S DIODE PAIRS
9 r 13 — 14 TO REMOVE
N e | NN LI % 1
| s ! 9 1-5
5  T—— 7 8 9 9-5
N
5 _j 6 —|l7 \ 8 ‘ o - 1-6, 1-15
A _ 'K
5 ¥ 9-6,9-15
OLA=Ph,1&Ph. 8
STEP 3C: REPEAT STEP 38 FOR EACH BOX ON THE UPPER ROW OF THE DIAGRAM.
1 - 3 4 DIODE PAIRS
9 13— 14 2 TO REMOVE
(s LD <[z T\ A 13 2
d 3 2-6,2-15
6 - 3 13-6, 13-15
5 15 \\ A 9
5 6 —|l7 L |s ‘ - 6 i 2.5
A o
18 13-5
OLA=Ph.1&Ph. 8
] .B R RERSISe
— = V
SR A | © S £ z,/l
a ' 3 3
5 B ) 7 8 3-7
5 6" —=|l7 8’
]| # 8 3-8,3-9
A 9
OLA=Ph.1&Ph. 8
o I JU” T : Regbiae
1 (— 2 <3 ™\
Sl N i £ 14 4
; 4-8,4-9
. L. : 3 14 14-8, 14-9
15 Re A 9
5 6 —|lg 8 8 4-7
(A 9 7 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 20-23.
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Figure 20-23 | Determining Compatible Phases — FYA (Type 3LCF Signal Head) and Overlap
Phases

CHANNEL ASSIGNMENT

chasP) Phl chs5(SP7) NU g (sPAL) PR LFYANA ¢ o5 (sp3) Ped?2
Cha(sP2) Ph-2 . o(spg) Ph.6 . .,(sPA2) OLB \ Ch 14 (sPs) NU
ch3(5P4) NU ¢ 7(SP10) NU  ¢pqp(SPA4) NU || cpg5(SP9) NU

chalSPs) NU - g(sp11) Ph.8 (4, (sPAS) NU \\\ Ch.165P12) Ped8

\

1 2 \
10 9 g‘/ \
1 N \ 21; ' I \

1
Note: YA=solid yellow arrow. \

177 FYA/YA wire is now terminated I
at the Ch. 9 GREEN location, removing
6 6 ! 3 ESJ 3 fOJ the need to clip the yellow inhibitjumpey
- Bp)

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 9
i 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 OPPOSITE 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 \
2 ( PPLT with type 3LCF signal heads
g WITH overlap phases

13 2-6 \—/ / o
9-6
13-6 // /
6

List ONLY overlap phase channels & DIODE PAIRS
Type 3LCF head solid yellow channel! O ) 9 TO REMOVE

N et 1o /I
/,,,/'j// 1 5 )2 10 9-10
_—4’/_,- =

= va‘|

//1?];‘3: BL% siglrllal head: b N
/ Ph.1solid yellow arrow will be 1
monitored on ch.9 (ph. 1 FYA) 6 | 8 JIg*s
because both functions (solid & FYA) i 8Py

Y are accomplished by 1 wire terminated
at Ch. 9 in the output file. ; OLB=Ph.1+Ph8-Ped8
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Figure 20-24 thru Figure 20-27 show common examples of determining compatible phases.
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Figure 20-24 | Determining Compatible Phases — Example 1: Negative Ped Overlap

CHANNEL ASSIGNMENT
cha(sP1) Ph-1 o o(sP7) Ph.S oy g(sPAL) OLA (o 43 (sP3) Ped2
ch2(sP2) Ph-2 o o(sPg) Ph-6 o 15(sPA2) NU (o 14(SP6) Ped4
ch3(sP4) Ph-3  ( 5(sP10) Ph-7 y 4,(SPA4) NU (o 15 (sP9) Ped6
ch.a(SPs) Ph-4 o g(sP11) Ph.8 45 (sPAS) NU  (y 46(SP12) Ped8
2 3 a4
1 B . 1 ¢
1 e |ERNE A
5 6 7 87 8
15 =ge 81|89
5 _) 6 —||l7 \ 4
— | |l

OLA=Ph.8-Ped 8

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 8 6-15
8-16
15 16 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
i
i
1-5
: 1-6,1-15
S 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
2-6, 2-15 3 3.7
& 13-6, 13-15 3
3-8,3-16
6 L 2-5 y 8 8 3-83-9
135 16 9
15
DIODE PAIRS
4 4 \ TO REMOVE
14 14 i 4-8,4-16
14-8, 14-16
14
4-8,4-9
‘ 8 14-8, 14-9
7
16 9 4-7
P, 14-7
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Figure 20-25 | Determining Compatible Phases — Example 2: Flashing Yellow Arrow (OLD
METHOD — DO NOT USE PED YELLOW FOR NEW FYA INSTALLATIONS. SEE Figure 20-23
INSTEAD)

CHANNEL ASSIGNMENT
ch.1(sP1) Ph.1 Ch.5.(SP7) Ph.5 Ch.9.(SPA1) NU Ch.13 (SP3) (Ped 2 /Ph.1FYA )

Ch2(sP2) Ph-2 (o, 6(sP8) Ph.6 40 (sPA2) NU o, 14(SP6) Pedd
Ch.3 (SP4) NU ch.7.(SP10) NU Ch.11.(SPA4) NU Ch.15 (SP9) Ped 6/Ph.5FYA
Ch.alsPs) P-4 oy g(sP11) Ph-8 oy 45 (sPAS) NU (16 (sP12) Ped8

YELLOW INHIBIT JUMPERS

1 2 3 4 5 6 7 8
g - - - - - Ph. 5 FYA output is
~— | reassigned to “ped
6 yellow” (ph. 5
1 4 FYA has the same
13 ¢ 1ry 14*
1 r 22— 4 /] % Conﬂicts as ped 6) P
55 J 6(155'\' 8?6 ;
SFY N I/ ; By removing the yellow
= inhibit jumpers, channel 13

and 15 can now monitor the
“ped phase yellow” (in

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

2 a .rs
DIODE PAIRS addition to the ped phase
13 14 TO REMOVE
walk)

2-13 K J

4-14
O 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
. b
5 15

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

DIODE PAIRS
: pge eas ; ORI
o & 14
13 2-6, 2-15 4-8, 4-16
13-6, 13-15 14-8, 14-16
6 5 2-5 B
13-5 16

15
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Figure 20-26 | Determining Compatible Phases — Example 3: Exclusive Phases

CHANNEL ASSIGNMENT

chi(sPl)  Ph-1  ps(sP7) Ph.5 o g(sPA1) NU (13 (sP3) Ped2

ChalsP2) Ph.2 . (spg) Ph.6 . .o(spa2) NU . ., (sp6) Pedd

ch3(sP4) NU - ¢ 7(P10) NU (41 (SPA) NU (45 (sP9) Ped6
NU

ch.4 (SP5) Ph. 4 ch.g.(sP11)

Ph. 8 Ch.12 (SPAS)

Ch16(5P12)Ped8

/L

2 1 1
13 : r
2 .\~ . 1 & 8
: 16 :
S — 414 :'/I\ 8 \l/’i

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

2 DIODE PAIRS
TO REMOVE

13

15

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

Phase 4 and phase 8 are

exclusive phases (there are no

compatible phases located

vertically or diagonally on the

same side of the barrier).

/

Phase 1 and 5 are NOT
compatible as drawn (a

without passing thru the

chapter 3 for more info.

diagonal line would not go
directly from phase 1 to 5

phase 2 or phase 6 boxes). See

\

/

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 DIODE PAIRS
TO REMOVE

2 13
13

6
15

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

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

2-5
13-5

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

Phase 4 and phase 8 are
exclusive phases (no other
phases are compatible).
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Figure 20-27 | Determining Compatible Phases — Example 4: Railroad Preemption Type 7 Signal

Head
CHANNEL ASSIGNMENT
Ch.1(SP1) Ph.1 Ch.s (SP7) Ph.5 Ch.o.(SPA1) NU Ch.13 (SP3) Ped 2
Ch.2 (SP2) Ph.2 Ch.e(SP8 Ph.6 Ch.10.(SPA2) NU Ch.14(SP6) Ped 4
ch.3(sP4) NU h,ll(SPA4) NYU_ chasfspo) Pedb
NU

Ch.4(SP5) chg(sP1l) Ph-8 o 45 (sPAS)

Ch.16.(SP12) Ped 8

Don’t forget 1 3 2
i 13 14*
to include 1 r 92— '/I \
the phase . ;
that is only . 6 ... J 8 R
. 15 = % 16 :
active 5 J 6 — 118 % | %
during the ik
VCOI

2 3 TD(SO,?EE,\;S{;‘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.
6-15
6 8 8-16
4-7,4-14
15 16 7-14*

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

1
1
6
3 15

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

DIODE PAIRS
TO REMOVE

1-5

1-6, 1-15

DIODE PAIRS
2 5 TO REMOVE
& G 2-6, 2-15
13-6, 13-15
6 5 2-5
sk 135
DIODE PAIRS
4 TO REMOVE
14
4-8,4-16
14-8, 14-16
8
16

RS FOR EACH MONITOR
WY EXCLUSIVE PHASES).

-
4 14*;1/1\

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

Don’t forget to include
the phase that is only
active during the VCOI
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20.7.4 Auxiliary Output File (Front and Back View)

The auxiliary output file location comes standard in 3325 cabinets (optional in 332 cabinets) and
provides additional outputs if more are needed. Unused locations should be left blank. It is
tilled out the same way as the main output file. See Figure 20-28.

Figure 20-28 | Auxiliary Output File (Front and Back View)

Show the flash plug color
associated with each
vehicle phase (R=red,
Y=yellow, W=dark signal).
Red is typically used for

Qll’ indications. j

Check mark both flash
transfer relay (FTR)
boxes (even if the aux
file is not used)

Check mark all boxes
that are used.

Unused location
should be blank.

Al A2 A A6
PH1FYA \PH3FYA
FTR- FTR-6 -or- > -or-
oA J oLB | PEDI PED3
///
/ SC5 SC5 scs5 SC5
List phase (the standard
- QUTPUT FILE 2L (AUX FILE)
e FRONT VIEW - (NOT TO SCALE)
shown in this example)
OUTPUT FILE 2L (AUX FILE)
c5 Field Terminals
Connector Phase Phase Phase 7803 TBO1-7
OLORM 101 HMWAng1q|  OLARIAzzg|  FLECKIL T £oo i
TBO4 — FLZCkZ 2 oo 0
C5=247 1 OLQY {A102 FER | FAYRR o, s ITHOI-14
el ac — L
e ne 0L0G Ai03 1Wlay13|  OLAGIAz23 Ac-| 4 T50’4’O
i soulfiosl  OuCRIA;74l  OLBR[a1p4|  Sigcki[ 5 ”’ ;
_NCj 5 _ . 6 =
W AIRIf 05|  OLCLazrs5|  OLBYlaros Es'ggkj ~—7801-9
_Nc| NC  E— q Gn EEEE—
T uc a106]  OLCGla716| OLBGla;26 A lae

QUTPUT 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 (PTR)
indications. Standard indications are shown in the example.
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20.7.5 Additional Information for the Output File

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 3325 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.
Sixteen (of the 18 total) load switches are conflict monitored. The load switches in the
auxiliary file slot A3 and A6 are not monitored.
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.
PTR signs should terminate on the phase 1 ped yellow output of the auxiliary output
tile, 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.
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:

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

o Four overlap phases with NO PPLT

o PPLT for phases 1 and 5 with two overlap phases

o 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 20-20.
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, negative ped phasing and type 3LCF signal heads. See Section 20.13.1 for
additional background/reference info.

January 2025 Page 20-38



Traffic Engineering Section

Traffic-Signal Design Manual - Cabinet Prints

¢ Flash plugs are used with the output file to enable the correct indication to flash while
the signal is operating in emergency flash mode (e.g., 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 reassigned 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. If something other than default standard red flash
plugs are used, it shall be noted on the switch pack location as “Y” (for yellow) or “W”
(for no-flash).

20.7.6 Output File & Conflict Monitor Configuration for
PHBs

Pedestrian hybrid beacons (PHBs) require a unique output file and conflict monitoring set-up.
See Figure 20-29 for a single stage ped crossing and Figure 20-30 for a two-stage ped crossing.
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Figure 20-29 | PHB Output File and Conflict Monitor Configuration — Single Stage Ped Crossing

PHB: 1 Crossing Output File & Conflict Monitor Configuration

As per normal convention, we monitor Basic Software Logic:
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Figure 20-30 | PHB Output File and Conflict Monitor Configuration — Two-Stage Ped Crossing

PHB: 2 Crossings Output File & Conflict Monitor Configuration
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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 20-31.

Figure 20-31 | 332S Cabinet Print (Page 4 — C1 Pin Assignments & Test Switch)
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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 20-32.

Figure 20-32 | 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.
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The intersection drawing is created from the design file and is copied (not referenced) into the
cabinet print file. This is to allow for easy future modification and archiving of the cabinet print
tile without reference files.

The intersection drawing should include the following. See Figure 20-33 to Figure 20-35:

e Plan view of intersection. This is typically the same orientation as plan sheet, with the
mainline parallel to long edge of the page (17” side). It should also match orientation of
the plan view shown on page 7 of cabinet print.

¢ 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 (ring and barrier style required. Note: older cabinet

prints not using a standard ring and barrier diagram shall be updated)

o Fire preemption diagram
e Equipment:

o Signal poles with mast arms/span wires

o Pedestals

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

Signal heads and pedestrian heads

Emergency preemption devices, labeled per device

o O O

Controller cabinet, labeled
o Communications gear located on TB8, TB9, or TB10
e Railroad items (see Figure 20-34):
o Railroad controller cabinet, labeled
o Railroad tracks, labeled
o PTR signs, labeled per device
e Reference to all relevant contract plan sheets related to the intersection
e List of intersections that are interconnected

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

e Detection information (now shown separately on sheet 7)
¢ Right-of-way lines

e Conduit

o 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 intersection drawing depending on the
intersection complexity, uniqueness, or staff preference. In general, modifications are allowed,
but are reviewed and informally approved by traffic engineering section.
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Figure 20-33 | 332S Cabinet Print (Page 6 — Intersection Drawing) Example 1
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Figure 20-34 | 332S Cabinet Print (Page 6 — Intersection Drawing) Example 2
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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 (not referenced) into the
cabinet print file. This is to allow for easy future modification and archiving of the cabinet print
tile without having reference files.

The detection drawing should include the following. See Figure 20-36 to Figure 20-37:

e Plan view of intersection. This is typically the same orientation as plan sheet, with the
mainline parallel to long edge of the page (17” side). It should also match orientation of
the plan view shown on page 6 of cabinet print.

e North arrow

e Street names

¢ Note on detection zones (one for if zones are shown, one for if they are not)

e Function legend

e Operation items:

o Lanes and lane use arrows
Near-side radar coverage area (cone shape), labeled

o Passive pedestrian detection zones, labeled
o Detection zones, not labeled — ONLY IF REQUESTED BY THE SIGNAL TIMER!
o Import excel file of detector configuration from signal timer. See Instructions for

Signal Timers and Designers for additional information.
e Equipment:
o Signal poles with mast arms/span wires or pedestals where detector units are
mounted
o Detector units, labeled
Controller cabinet, labeled
Loops with loop numbers (for advance loops only indicate the distance from stop
line)
e Railroad items:

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

¢ Information shown on the intersection drawing on page 6
¢ Right-of-way lines

e Conduit

e Utilities

e Stationing

e 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 detection drawing depending on the
intersection complexity, uniqueness, or staff preference. In general, modifications are allowed,
but are reviewed and informally approved by traffic engineering section.
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Figure 20-36 | 332S Cabinet Print (Page 7 — Detection Drawing) Example 1
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Figure 20-37 | 332S Cabinet Print (Page 7 — Detection Drawing) Example 2
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20.12 332S Cabinet Print (Page 8 - Railroad
Preemption Plan Sheet)

Page 8 is only included for traffic signals that are interconnected to a railroad crossing. Page 8 of
the cabinet print is NOT contained within the microstation cabinet print file as described in
section 20.4. It will instead be a separate PDF page of the sealed and approved railroad
preemption plan sheet that is required as per chapter 16 for the crossing order. Combine the
cabinet print PDF (pages 1 through 7) with the sealed and approved railroad preemption plan
sheet PDF (page 8) via adobe. See
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Figure 20-38. Combining the sealed and approved railroad preemption plan sheet PDF to the
cabinet print PDF incorrectly will result in breaking the digital signatures and show up as a
blank spot. To avoid this, the following process should be used:

1. Open the PDF of the sealed railroad preemption plan sheet, the digital signature should
be visible and can also be verified.

2. Go to “print” and set the printer to “Microsoft print to PDF” to make a copy and save
the new PDF file. The signature should still be visible in the new file, but it is no longer
an actual digital signature (it is basically a photocopy of the digital signature).

3. The new PDF file can now be combined with the cabinet print PDF into a single
electronic document.

The railroad preemption plan sheet is required to be sealed and approved, so if any changes are
needed to it in the future, follow the process and guidance described in chapter 16. Updating
the railroad preemption plan sheet for the cabinet print may or may not require a rail crossing
order (e.g., also documenting the updated preemption plan sheet in a crossing order) as per the
decision by the ODOT commerce and compliance division. Contact the state traffic signal
engineer for assistance in getting this process started.
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Figure 20-38 | 332S Cabinet Print (Page 8 — Railroad Preemption Plan Sheet) Example
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The railroad preemption plan sheet provides important information that signal timers, TSSU,
and electricians should know for properly maintaining and operating the traffic signal. It is also
helpful for the signal designer to use when completing the cabinet print. The following is a list
of rail interconnected specific items to remember to detail in the cabinet print:

Type 7 signal head — show a load switch in the appropriate location in the output file

and label it “RxR grn clear-out only”

Include the type 7 signal head phase in the conflict monitor diode information as per

Figure 20-27

PTR signs — show a load switch in the appropriate location in the aux. output file and
label it “RxR PTR”

Include the AC isolator in the appropriate location in the input file (252 model for 332
cabinets and 255 model for 332s cabinets)
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20.13 Background/Reference Information

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

20.13.1 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 negative 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 20-39 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 20-39 | 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 20-40 shows the conflict monitor channel assignment and Figure 20-41 shows where this
phasing sequence creates a conflict monitoring problem with the solid yellow and overlap
phase.
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Figure 20-40 | Problem 2: FYA and solid yellow have different conflicts — Conflict monitor
channel assignment
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Figure 20-41 | Problem 2: FYA and solid yellow have different conflicts — phasing sequence

For a 3-wire system, solid yellow is For a 3-wire system, solid yellow is
monitored with the FYA monitored with the FYA
Phase Indication color, sequence going from left to right
1 i - i i o |tf || r R i
1 FYA | FYA|13]| FYA|13 Yj13) R - - - - FYA |13
2 G G Y R R R R R G
Ped 2 w FDW DW DW DW DW DW DW W
6 G G G G G Y R R G
8 R R R R R R G Y R
Pedg8 | DW DW DW DW DW DW DW DW DW
OLA R R R R G |_i4_| G |_4r ol v R
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.
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Various solutions to these two problems, listed below, were thoroughly vetted by traffic

engineering 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
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.

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 negative 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.

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.

Problem 2 only - Restrict signal 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 20-42 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 20-42 | Problem 2 potential solution: Restricted signal phasing sequence
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Phase 1 solid yellow will never be on with OLA
green because phase 1 is always followed by

phase 2, which will terminate OLA green and
phase 1 green at the same time.

Phase 1 solid yellow will never
be on with OLA green
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