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1 Preface 
Oregon law ORS 824.200 to 824.256 authorizes ODOT to determine the character and type of 
traffic control devices used at ALL railroad-highway crossings in Oregon with the goal of 
achieving uniform and coordinated regulation. The ODOT Commerce and Compliance Division 
(CCD, formally rail division) has been delegated this authority via Chapter 741 of the Oregon 
Administrative Rules (OAR). 

This document provides guidance on the preemption operation for all traffic signals 
interconnected to railroad-highway crossings in Oregon and establishes uniform methods and 
guidance. However, note that ODOT does not have jurisdiction over any traffic signal (e.g., 
normal operation and maintenance) located off the state highway system as per ORS 810.010, 
unless otherwise stated in an intergovernmental agreement. As such, this document may 
contain guidance that is not applicable or requires deviations when applied to a traffic signal 
located off the state highway system due to the potential for differences in traffic signal 
controller cabinet equipment/wiring, traffic signal software, and/or local agency traffic signal 
policies, guidelines, and practices. 

This document supports and compliments the application of sound engineering judgement by 
transportation professionals. The intended audience of this document is transportation 
professionals involved in the design, operation, or maintenance of traffic signals in Oregon. 

The state traffic operations engineer maintains this document, with concurrence from the ODOT 
CCD. Send comments or questions on this document to Chris.J.PRIMM@odot.oregon.gov, or 
 
State Traffic Operations Engineer  
ODOT Traffic Engineering Section  
555 13th Street NE 
Salem, OR 97301  

https://secure.sos.state.or.us/oard/ruleSearch.action
https://secure.sos.state.or.us/oard/ruleSearch.action
mailto:Chris.J.PRIMM@odot.oregon.gov
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1.1 Typical Railroad Relays 
The railroad cabinet provides inputs to the traffic signal cabinet via relays. Each relay starts a 
specific action. Typical railroad relays with the responses of the traffic signal and railroad 
warning system (wig-wag flashing red indications, audible devices, and gate arm) are described 
in Table 1-1 below with the sequence shown in Figure 1-1. Note that only two relay inputs are 
used by the traffic signal controller in Oregon. 

Additional railroad relay inputs used by the traffic signal controller may become standard in 
the future but will only be allowed in the new ATC serial cabinet. Retrofitting existing 332 and 
332S cabinets will not be allowed. 

Table 1-1 | Typical Railroad Relays Used for Preemption Operation 

Acronym Railroad 
Relay Name Traffic Signal Response Railroad Warning 

System Response 

Input used in 
the Traffic 

Signal Cabinet 

ADV 
Advance 

Preemption 
Relay 

Start of PCOI sequence:  

• Truncate any walk interval 
• Serve entire flashing don’t 

walk interval 
• Pedestrian calls inhibited 
• Normal traffic signal phase 

rotation 

No response Yes: ADV(PCOI) 
input 

SIM 
Simultaneous 
Preemption 

Relay 

Start of TCG sequence: 

• If present, PTR sign(s) turn on  
• Truncate any walk or flashing 

don’t walk interval 
• If present, track clearance 

green (TCG) time served  
• Limited service phases served 

after TCG time 

No response Yes: SIM(TCG) 
input 

XR Crossing 
Active Relay No Response 

Railroad lights begin 
to flash and bells 
begin to ring 

No 

GD Gate Down 
Relay No response Railroad gates are 

horizontal No 

ISLD Island Relay No response 

Keeps the railroad 
warning system active 
until train leaves the 
island circuit 

No 
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Figure 1-1 | Railroad Relay Activation with Traffic Signal and Railroad Warning System Response 

  

Note: SIM and XR relay activation often occur 
together at the same time. However, they may be 
separate at the rail owner’s discretion (typically up to 
5 seconds as shown in the timeline).  
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1.2 General Traffic Signal Preemption Sequence 
Information 
There are three basic preemption operation text templates that are used to describe BOTH the 
pedestrian clear out interval (PCOI) sequence (see section 1.2.1) AND the track clearance green 
(TCG) sequence (see section 1.2.2) that can be used based on which specific TCG sequence is 
required for the intersection: 

1. Default standard track clearance green (TCG) sequence 
2. Early track clearance green (TCG) sequence – Approval required (STE & CCD) 
3. No track clearance green (TCG) sequence – Approval required (STE & CCD) 

These text templates, described in detail in sections 1.2.1 and 1.2.2, are used when creating the 
preemption plan sheet (see section 1.2.3). The majority of intersections will use one of these 
three templates, modified only as per the instructions. However, unique operations may exist 
and will have custom text that is vetted by the diagnostic team and approved by ODOT CCD 
and the state traffic engineer as per OAR741-110-0070(3)(b). Additional information on unique 
operations may also be documented and kept in the signal timing files to inform the signal 
timer. Be sure to read and understand the preemption operation text of the site specific 
preemption plan sheet prior to programming the signal software. 

1.2.1 Pedestrian Clear Out Interval (PCOI) Sequence 
The pedestrian clear out interval (PCOI) sequence happens prior to the start of the track 
clearance green (TCG) sequence to allow any pedestrian with an active pedestrian phase the 
opportunity to complete their crossing. It also inhibits any new pedestrian call from being 
served. The PCOI sequence is initiated when the ADV relay activates the ADV(PCOI) input. 
This sequence is described in all of the preemption text templates shown in Figure 1-2, Figure 
1-4, and Figure 1-7. An illustration of this sequence is shown via example intersections in Figure 
1-3, Figure 1-5, Figure 1-6, and Figure 1-8. 

 

OAR 741-110-0070 (3) – Operation of Active Devices: 
(3) Advance Preemption or other appropriate methods shall be used to provide a pedestrian clear-
out interval (PCOI) before the vehicle clear-out interval (VCOI). 
 
(a) When a VCOI is required, the indication for the track clearance phases shall be GREEN. 
 
(b) The road authority may submit an engineering study to the State Traffic Engineer to request a 
deviation from the standards. The State Traffic Engineer, together with the ODOT Rail and Public 
Transit Division, Crossing Safety Section Manager, may authorize a signalized intersection 
operation consistent with the findings of the study. 
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A PCOI sequence is required unless all crosswalks are closed. Note: there are rare cases where 
the PCOI sequence can be provided without using the ADV relay if there is no track clearance 
green phase required (e.g., Front Street at State Street in Salem), but to improve uniformity for 
all rail interconnected traffic signals it is desirable to always use the ADV relay and ADV(PCOI) 
input to initiate the PCOI sequence. 

1.2.2 Track Clearance Green (TCG) Sequences 
There are three basic options for the track clearance green (TCG) sequence that could be used 
based on the intersection’s unique site specific features. Each option is discussed below in more 
detail. 

1. Default standard track clearance green (TCG) sequence 
2. Early track clearance green (TCG) sequence – Approval required (STE & CCD) 
3. No track clearance green (TCG) sequence – Approval required (STE & CCD) 

Default Standard Track Clearance Green (TCG) Sequence 
The default standard track clearance green (TCG) sequence occurs after the PCOI sequence and 
allows vehicles that are inappropriately stopped on the railroad tracks to advance toward the 
signalized intersection and away from the railroad crossing via the pre-timed track clearance 
green (TCG) time. It can also allow the queue of vehicles between the signalized intersection 
and the railroad crossing to clear the intersection so they don’t encounter a long delay, but there 
is no requirement to completely clear this queue. Following the TCG green time, limited service 
phases (i.e. phases with movements that don’t conflict with the train) are served while the train 
occupies the crossing. When the train clears the crossing, the traffic signal returns to normal 
operation which may include alternate phasing to speed preempt exit, serve the longest held 
phases, return to coordination, or other strategies at the road authorities’ discretion. 

The default standard TCG sequence is initiated when the SIM relay activates the SIM(TCG) 
input. This sequence is described in the default standard preemption text template shown in 
Figure 1-2. An illustration of this sequence is shown via an example intersection in Figure 1-3.  

The track clearance green (TCG) sequences were previously called the vehicle clear out 
interval (VCOI). This terminology change was made to avoid confusion between the 
different definitions of VCOI used by the rail owner and the traffic engineers. 

 

The default standard preemption is used at the majority of intersections. When 
used, it is shown on the preemption plan sheet. 
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Early Track Clearance Green (TCG) Display Sequence 
The early TCG display sequence can be used to enable the TCG phases to turn green prior to the 
SIM(TCG) input if there are no active pedestrian walk or flashing don’t walk indications. The 
early TCG display is accomplished using the ADV(PCOI) input. The TCG indications can be 
programmed to display green at any time between the ADV(PCOI) input and SIM(TCG) inputs. 
Note: The early TCG display sequence still includes the pre-timed TCG green time that is 
initiated with the SIM(TCG) input. Following the TCG green time initiated by the SIM(TCG) 
input, limited service phases (i.e. phases with movements that don’t conflict with the train) are 
served while the train occupies the crossing. When the train clears the crossing, the traffic signal 
returns to normal operation which may include alternate phasing to speed preempt exit, serve 
the longest held phases, return to coordination, or other strategies at the road authorities’ 
discretion. 

The early TCG display sequence may be beneficial when the any of following conditions exist: 

• High volume of traffic on the TCG approach 
• High volume of heavy trucks on TCG approach  
• High train speed 
• Long clear storage distance (e.g. over 100 feet) 
• To eliminate pre-signals. See ODOT Traffic Signal Design Manual section 16.8.1. 

Use of the early TCG display sequence should be carefully considered, as a long green time for 
the TCG phases may create excessive delays to the other phases and the traffic signal could 
appear to be “malfunctioning” since the railroad warning system will not be active at this time. 
Additionally, it is important to have a consistent time differential between the ADV(PCOI) 
input and the SIM(TCG) input to avoid unacceptably long TCG green times. Sites with large 
and irregular time differentials between the ADV(PCOI) input and SIM(TCG) input will not 
have cycling phases to prevent very long queueing on non-track clearance approaches. 

This sequence is described in the early TCG display preemption text template shown in Figure 
1-4. An illustration of this sequence is shown via an example intersection in Figure 1-5 (without 
a controller programmed delay) and in Figure 1-6 (with a controller programmed delay). 

No Track Clearance Green (TCG) Sequence 
The no TCG sequence occurs after the PCOI sequence and requires vehicles to stop or remain 
stopped at the railroad stop line by omitting the TCG green time and serving the limited service 
phases (i.e. phases with movements that don’t conflict with the train) prior to the train’s arrival. 
The limited service phases continue to be served while the train occupies the crossing. When the 
train clears the crossing, the traffic signal returns to normal operation which may include 

Use of the early TCG display sequence requires approval of ODOT CCD and the state 
traffic engineer. If approved, it is shown on the preemption plan sheet. 
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alternate phasing to speed preempt exit, serve the longest held phases, return to coordination, 
or other strategies at the road authorities’ discretion. 

The no TCG sequence is initiated when the SIM relay activates the SIM(TCG) input. This 
sequence is described in the no TCG preemption text template shown in Figure 1-7. An 
illustration of this sequence is shown via an example intersection in Figure 1-8. 

 

Use of the no TCG sequence requires approval of ODOT CCD and the state traffic 
engineer. If approved, it is shown on the preemption plan sheet. 



Traffic Engineering Section 

Heavy Railroad Preemption Operations Guide 

January 2026  Page 1-8 

Figure 1-2 | Default Standard Preemption Text Template 
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Figure 1-3 | Default Standard Preemption Example 
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Figure 1-4 | Early TCG Display Preemption Text Template 
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Figure 1-5 | Early TCG Display Preemption Example – Without Controller Programmed Delay 
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Figure 1-6 | Early TCG Display Preemption Example – With Controller Programmed Delay 
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Figure 1-7 | No TCG Preemption Text Template 
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Figure 1-8 | No TCG Preemption Example 
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1.2.3 Preemption Plan Sheet 
A preemption plan sheet is created for each rail interconnected traffic signal and details the 
high-level preemption operation parameters needed to program the traffic signal software. See 
Figure 1-9 for example of a preemption plan sheet. 

The preemption plan sheet is part of the rail crossing order, reviewed and approved by all 
interested parties and must be followed. Existing rail crossing orders can be accessed via filenet 
for ODOT, filenet for external, or by contacting the ODOT CCD. For rail interconnected signals 
on the state highway system, preemption plan sheets are also now included in the traffic signal 
cabinet print (last page), as per the ODOT Traffic Signal Design Manual Chapter 20, and can be 
found in filenet (traffic signal drawing archive). Note that the filenet traffic signal drawing 
archive is able to store plan sheets for traffic signals not on the state highway if the local agency 
provides this information to the state traffic signal engineer. If a cabinet print for a signal on 
the state highway does not have a preemption plan sheet or the preemption plan sheet is not 
accurate/current, contact the state traffic signal engineer to remedy the situation. 

Figure 1-9 | Preemption Plan Sheet Example 

  

Sealed by EOR 

Plan view with all traffic 
signal phases listed 

Railroad ID info 

Normal phase 
rotation 

PCOI time 
listed 

Site specific preemption operation text. See Figure 1-2, 
Figure 1-4, and Figure 1-6 for the 3 different the 
standard text templates that are used. 

The signal timer shall operate the preemption sequences as stated in the preemption plan 
sheet. 

Any changes to an existing preemption plan sheet require working thru the official 
rail crossing order process. 

 

https://ecmnetintra.odot.state.or.us/railordersearch/
https://ecmnetintra.odot.state.or.us/railordersearch/
https://ecmnet.odot.state.or.us/railordersearch/
https://www.oregon.gov/ODOT/Engineering/Pages/Signals.aspx
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1.3 Calculations and Documentation of 
Calculations 
This section contains the calculations for preemption operation and how they are documented. 

1.3.1 Calculating the PCOI Time 
The PCOI time is calculated by the road authority and placed in the railroad controller by the 
rail owner. The rail owner will design their track detection equipment and ADV relay time 
according to the PCOI value provided by the road authority. 

NOTE: The PCOI time and the ADV relay time are not the same value! The railroad relay 
time is always stated as the estimated time of arrival of the train to the edge of pavement at 
the crossing when the relay is activated. The PCOI time is equal to the ADV relay time minus 
the SIM relay time (see Figure 1-3 and Figure 1-19 for illustrations and examples). 

The PCOI time should equal the FLASHING DON’T WALK (FDW) time of the longest 
crosswalk at the intersection. This helps ensure that pedestrians using any crosswalk can finish 
their crossing prior to the TCG sequence and allows the countdown pedestrian indications to 
function as normally as possible. Table 1-2 shows the two calculations for FDW time that are 
used to determine the PCOI time and when to use them. See Figure 1-10 and Figure 1-11. 

 Table 1-2 | Flashing Don’t Walk Calculations Used to Determine the PCOI time 

FDW Calculation 
Used Determine 

PCOI Time 

Triggers for Calculating 

(Use PCOI & TCG 

& Documenting PCOI Time  

Worksheet. See section Error! Reference 
source not found.) 

PROWAG FDW 
(PCOI time) 

New Signal Installation or 
Existing Signal 
(No existing PCOI time) 

• Need to establish a PCOI time 

See Figure 1-10 
Existing Signal 
(Existing PCOI time) • Total signal rebuild  

MUTCD FDW 
(PCOI time)  

 
See Figure 1-11 

Existing Signal 
(Existing PCOI time) 

• Partial signal rebuild 
• Adding a type 7 signal head 
• Changing permissive turns to 

protected turns for the TCG phases 
• Any work that impacts existing FDW 

timing (e.g., geometry/ramp changes, 
user requests, routine signal timing 
review, etc.) 
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 Figure 1-10 | PROWAG FDW Calculation to Determine PCOI Time  

 
Figure 1-11 | MUTCD FDW Calculation to Determine PCOI Time 
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When any proposed work triggers calculating the PCOI time, as listed in Table 1-2, use the 
following decision matrix to help document PCOI time decisions. See Figure 1-12. Documenting 
PCOI needs for future project planning and prioritization is also recommended using the PCOI 
& TCG worksheet.   

Figure 1-12 | PCOI Time Project Decision Matrix 

 
A few things should be verified and considered when making decisions on the PCOI time: 

• Existing PCOI time. The existing PCOI time needs to be verified. To obtain the 
existing PCOI time, make a request to the ODOT CCD, who will field verify the 
value programmed in the rail controller (most accurate and preferred method). The 
rail crossing order and cabinet stickers can be used to verify the PCOI time, however 
there’s a chance they do not reflect current existing conditions. Kinetics data can also 
be used to verify the PCOI time, but note times may vary depending on train 
operations (sometimes significantly). Therefore use kinetics data with caution.  

• Feasibility of implementing PROWAG or MUTCD PCOI times. In certain cases 
this can be done relatively easily. In other cases it may be technically infeasible or 
may require new/modified railroad equipment which can be expensive and outside 
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of the project scope. If it is not feasible to implement a PCOI time equal to the 
calculated PROWAG or MUTCD PCOI time as per Figure 1-12 there are 3 alternative 
options discussed below. Available funding, project scope, technical feasibility, 
benefits/costs, risk assessment, and timelines should be considered when deciding 
which alternative option is the most appropriate.  Documentation of the decision, 
using the PCOI & TCG worksheet (see section Error! Reference source not found.), 
shall be sent to the state traffic operations engineer so that PCOI time decisions can 
be tracked to allow for future project planning/funding prioritization to increase the 
PCOI time and to record any technical constraints. 

• Alternative option 1: Allow the FDW time to be longer than the PCOI time. This 
option risks truncating the FDW time (which is permitted by the MUTCD) and 
negatively impacts the countdown feature. However, this may be an acceptable 
solution if the FDW time that is longer than the PCOI time is NOT a critical 
crosswalk to clear prior to the TCG sequence (e.g. the TCG turning movement is 
permissive so the pedestrian can finish their crossing during the TCG sequence and 
the drivers have a signal indication that requires them to yield to the pedestrian. See 
Figure 1-13, Figure 1-14, and Figure 1-15 for examples. This may also be a viable 
solution if pedestrian volume is low, the PCOI time is short by only a few seconds, 
the train frequency is low, and/or the train operates during hours when pedestrians 
are not likely to be using the intersection. 

• Alternative option 2: Close the crosswalk(s). This option eliminates the risk of 
truncating the FDW time. However, the decision to close a crosswalk must consider 
many elements. See the ODOT Traffic Manual for the process, approvals, and 
elements to consider when proposing a crosswalk closure on the state highway 
system. 

• Alternative option 3: Terminate the proposed project/work. The do-nothing option 
may be the only solution if option 1 or option 2 are not acceptable. In this case, a 
future project with increased scope and/or funding would be needed to address the 
PCOI time and complete the proposed work. 

  

The preemption plan sheet and crossing order will state the PCOI time. 
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Figure 1-13 | Critical Crosswalks to Clear Prior to the Track Clearance Green Sequence: 
Permissive Left & Right Turns 

 
 

  

Critical crosswalk phases to clear 
before the TCG sequence are ped 2 
and ped 6 (shown in RED). 
 
Ped 4 and ped 8 could continue 
crossing during the TCG sequence 
as drivers see a signal indication 
which requires them to yield to 
pedestrians. 

NOTE: Per current guidance, a 
normally permissive only left turn 
movement requires a type 7 signal 
head (see section 1.5.3) 
 
However, there may be existing 
legacy installations without a type 
7 signal head where the left turn is 
still permissive during preemption 
as shown in this example. 
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Figure 1-14 | Critical Crosswalks to Clear Prior to the Track Clearance Green Sequence: 
Permissive Right Turns 

 
Figure 1-15 | Critical Crosswalks to Clear Prior to the Track Clearance Green Sequence: No 
Permissive Turns 

 

Critical crosswalk phases to clear 
before the TCG sequence are ped 2, 
ped 4, and ped 6 (shown in RED). 
 
Ped 8 could continue crossing 
during the TCG sequence as drivers 
see a signal indication which 
requires them to yield to 
pedestrians. 

Critical crosswalk phases to clear before the 
TCG sequence are ALL ped phases (shown in 
RED). 
 
No pedestrian phases should continue crossing 
during the TCG sequence as drivers see 
indications for protected movements. 
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1.3.2 Calculating the TCG Time 
The TCG time is calculated by the road authority and placed in the traffic signal controller. 
The timing for the SIM/XR relays is calculated and placed in the railroad controller by the 
rail owner. 

NOTE: The TCG time and the SIM/XR relay time are not the same value! The railroad relay 
time is always stated as the estimated time of arrival of the train to the edge of pavement at 
the crossing when the relay is activated. The TCG time should ALWAYS be shorter than the 
SIM/XR relay time (see Figure 1-3 and Figure 1-19 for illustrations and examples). 

For each vehicle in the queue at the start of the TCG, approximately 1 to 1 ½ seconds of green 
time is required before a vehicle stopped on the tracks can begin moving. This is about half of 
the time required to completely clear the approach. As such, the TCG time is calculated 
according to Figure 1-16. This calculation is also contained on the PCOI & TCG worksheet (see 
section Error! Reference source not found.). 

Figure 1-16 | Track Clearance Green (TCG) Time Calculation 

 
In general, the TCG time should not be less than 8 seconds or greater than 20 seconds as this 
timing fits well within the typical SIM/XR relay time calculated by the rail owner. The SIM/XR 
relay is typically timed to activate 25 to 30 seconds before the train arrives at the crossing (FRA 
requirement is 20 seconds minimum). The TCG time must be field verified and it should 
correspond appropriately with the railroad warning system timing. See Figure 1-3 and Figure 
1-5 for a visual of the timing of the railroad warning system and the TCG time. A higher TCG 
time than calculated may be desirable based on site specific factors such as high percentage of 
heavy vehicles, steep roadway grades, etc. 

For railroad crossings located at or over 200 ft from the traffic signal, a large portion of the TCG 
time could pass before an inappropriately stopped vehicle is provided an opportunity to move 
clear of the tracks. In these cases where the calculation results in a TCG time close to or greater 
than 20 seconds, additional detection time for the SIM/XR relay may be desirable. If a large TCG 
time is calculated or desired, coordinate with ODOT CCD, the traffic operations engineer, and 
the rail owner to determine an appropriate solution. Also see ODOT Traffic Signal Design 
Manual Section 16.1.2 for other options. 

Once the TCG time is field verified, the TCG time is listed on the cabinet sticker as per 
section 1.7. It is NOT stated in the crossing order or in the preemption plan sheet. 
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1.3.3 PCOI & TCG Worksheet 
The PCOI & TCG worksheet is used to calculate and document the PCOI time and TCG time. 
See Figure 1-17. It is located on the ODOT traffic signals website. It can also be obtained by 
contacting the state traffic operations engineer.  

For rail interconnected signals on the state highway system, this worksheet should be 
completed by the region traffic section and submitted to the state traffic operations engineer. 
For rail interconnected signals off the state highway system, this worksheet should be 
completed by the road authority and submitted to the state traffic operations engineer. 

Figure 1-17 | PCOI & TCG Worksheet Example 

 

https://www.oregon.gov/ODOT/Engineering/Pages/Signals.aspx
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1.3.4 Railroad Owner Forms 
When a project is proposed at a rail interconnected traffic signal, certain railroad owners may 
require filling out a form or providing documentation of project’s interconnection/preemption 
operation and signal timing needs. For rail interconnected signals on the state highway system, 
the rail owner forms shall be filled out and signed by the Traffic Engineering Section. Upon 
request, the Traffic Engineering Section can provide a curtesy review of the form for other road 
authorities to help ensure statewide consistency and uniformity of responses. See Figure 1-18 
for example. 
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Figure 1-18 | Railroad Owner Form (UPRR) Form (Filled Out Example)  

 
 

 

 

 

 

 

 

 

 

Standard ODOT responses for 332 and 332S cabinets: 
1.) “NO”. This field only used if ADDITIONAL SIM relay time is desired due to a large TCG 

time. See section 1.3.2 
2.) “YES” and filled in with the calculated PCOI time 
3.) “NO” because the rail circuitry used for this relay is not the same as the ADV relay. The 

ADV relay is capable of activating the gate arms in the event of failed health circuit or 
traffic signal power outage. 

4.) “REQUESTED” only for advance preemption (ADV relay) and crossing active (XR relay). 
All others are “NOT REQUESTED” 

5.) As per standard wiring stated in the ODOT Traffic Signal Design Manual Chapter 16. 
6.) Red note is added for railroad owner to provide an exception to the 24VDC requirement 
 
FYI:  The future serial cabinet standard will have different requirements. 
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1.3.5 Cabinet Stickers 
In both the rail controller cabinet and in the traffic signal controller cabinet, a sticker is required 
on the inside of the cabinet that lists the high-level interconnection parameters. It also states 
important information about making changes, contacts, and the dates of joint testing by the 
railroad and road authority. See Figure 1-19 for cabinet sticker example and explanation of 
fields. 

The ODOT rail inspector is responsible for providing these stickers and ensuring they are filled 
out correctly and replacing them when necessary. If you see incorrect info or the sticker is 
getting worn out, contact the ODOT rail inspector to get a new sticker installed. 
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Figure 1-19 | Cabinet Sticker & Example 

 

 

 
 
 

49 
25 
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Note: SIM & 
XR relay time 
often are the 
same value 

Signal timer provides this info (green 
vehicle clear out interval = the TCG time) 
 
TCG time is always less than SIM/XR 
relay time 

Rail owner provides this info 

PCOI time = ADV relay time – SIM relay time 
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1.4 Cabinet Hardware and Inputs 
The railroad cabinet and the traffic signal cabinet are hard wire interconnected using 3 wires: 

• One 120VAC+ wire for a power input from the traffic signal cabinet to the rail cabinet 
(which then will return the two inputs described below back to the traffic signal cabinet) 

• One wire for the ADV(PCOI) input from the rail cabinet relay to the traffic signal cabinet 
input file  

• One wire for a SIM(TCG) input from the rail cabinet relay to the traffic signal cabinet 
input file 

The non-preempted state of the railroad controller cabinet relays is closed (contact closure ON). 
A closed relay is always energized.  When the relay is de-energized and opened (contact closure 
OFF due to an approaching train), an input is received by the traffic signal controller to initiate 
the preemption sequences. Any fault in the circuit (e.g., short or power outage) will also cause 
the relay to de-energize and open (contact closure OFF due to a failure), which will allow the 
traffic signal to initiate the preemption sequence and then rest in a safe mode of operation until 
the circuit failure can be fixed. The railroad warning system (flashing lights, audible devices, 
and gate arms) will also be activated in the event of a circuit fault. This is considered fail-safe 
operation. In contrast, if the non-preempted state of the relay is open (contact closure OFF), a 
short or power failure would just continue to leave the relay open (contact closure OFF) which 
would not be detectable. 

In the traffic signal controller, the following C1-pins are reserved for railroad preemption 
operation: 

• C1-51 pin for the ADV(PCOI) input (activated by the ADV relay from the railroad 
cabinet) 

• C1-52 pin for the SIM(TCG) input (activated by the SIM relay from the railroad cabinet) 

The 332S cabinet and 332 cabinet have different hardware and software configurations for rail 
preemption. See sections 1.4.1 and 1.4.2 for detailed information. 

When comparing the hardware differences between the 332S and 332 cabinet, the 
following differences can be easy to overlook and cause confusion. Be sure to verify! 

332S    332 

AC isolator type:   255 (inverting)   252 (non-inverting) 

AC isolator location:   slot J12   slot J11 

AC isolator light indications:  OFF=normal   OFF=preempted 
ON=preempted  ON = normal 

ADV(PCOI) input is wired to:  UPPER slot (J12U)  LOWER slot (J11L) 

SIM(TCG) input is wired to:  LOWER slot (J12L)  UPPER slot (J11U) 
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1.4.1 332S Cabinet  
The 332S cabinet is prewired by the manufacturer for the railroad circuity (e.g. wires to the 
input file, TB0, and fuse block are installed by the manufacturer). 

The 332S cabinet uses a model 255 inverting AC isolator in the J12 slot to detect the railroad 
preemption inputs. See Figure 1-20 and Figure 1-21. 

• J12U (C1-51 pin) for the ADV(PCOI) input 
• J12L (C1-52 pin) for the SIM(TCG) input 

Figure 1-20 | 332S Cabinet Print– Input File Configuration for Railroad Equipment 

 
 

 

 

 

Model 255 (inverting) AC 
isolator in J12 slot 
Model 255 (inverting) AC 
isolator in J12 slot 

 C1-51 pin for ADV(PCOI) 
C1-52 pin for SIM(TCG) 

Slot J12 prewired by 
the manufacturer 
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Figure 1-21 | 332S Cabinet Print Railroad Interconnect Wiring Details 
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The standard wiring for the 332S cabinet input file includes the C1-51 and C1-52 pins, therefore 
these pins can be used directly from the input file to activate the appropriate rail preemption 
sequences. Directly using the C1-51 and C1-52 pins requires a model 255 AC isolator that can 
invert the 120VAC input received from the railroad cabinet to provide the correct input to the 
traffic signal controller. For example, if 120VAC is present, the isolator must report this to the 
traffic signal controller as a FALSE input rather than TRUE. For normal operation, the 255 AC 
isolator lights will be OFF and for preemption operation they will be ON. Note: if the 255 AC 
isolator is not plugged into to input file, the rail preemption PCOI and TCG sequences will 
never be served. See Figure 1-22.  
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Figure 1-22 | 332S Cabinet Hardware, Wiring, and Inputs 

 

Lights OFF 

Lights ON 
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1.4.2 332 Cabinet 
The 332 cabinet is NOT prewired by the manufacturer for railroad circuity. TSSU or electricians 
responsible for maintaining the traffic signal will need to modify the 332 cabinet wiring to 
enable the railroad circuity as follows: 

• Add a fuse from T1-5 to TB0-1 
• Wire the back of the input file J11D &J to TB0-2 and TB0-3 
• Add a neutral wire from the input file E&K to the neutral bus. 

The 332 cabinet uses a model 252 AC non-inverting isolator in the J11 slot to detect the railroad 
preemption inputs. See Figure 1-23 and Figure 1-24. 

• J11U (C1-54 pin) for the SIM(TCG) input, which is then connected to C1-52 pin via 
software logic 

• J11L (C1-75 pin) for the ADV(PCOI) input, which is then connected to C1-51 pin via 
software logic 

Figure 1-23 | 332 Cabinet Print– Input File Configuration for Railroad Equipment 

 
 

 

 

Model 252 (non-inverting) AC 
isolator in J11 slot 
Model 252 (non-inverting) AC 
isolator in J11 slot 

C1-54 pin for 
SIM(TCG) 
 
C1-75 pin for 
ADV(PCOI) 
 

Slot J11 is not prewired by the manufacturer. TSSU 
or electricians responsible for maintaining the traffic 
signal are required to wire the red colored items 



Traffic Engineering Section 

Heavy Railroad Preemption Operations Guide 

January 2026  Page 1-34 

Figure 1-24 | 332 Cabinet Print Railroad Interconnect Wiring Details 

   
  

3 rail interconnect 
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J11U and J11L are wired 
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inputs. See Figure 1-13. 
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Unlike the 332S cabinet, the standard wiring for the 332 cabinet input file does not include the 
C1-51 and C1-52 pins, therefore the unassigned spare C1-54 and C1-75 pins in the input file are 
used. The C1-54 and C1-75 pins are then programed to activate the appropriate C1-51 and C1-52 
pins. 

Unlike the model 255 AC isolator, the model 252 AC isolator does not invert the 120VAC input 
received from the railroad cabinet. For example, if 120VAC is present, the isolator will report 
this to the traffic signal controller as a TRUE input on the C1-54 or C1-75 pins. The traffic signal 
controller then requires a user program (logic) in the timing software to perform the inversion 
from TRUE to FALSE using the four C1-pins as follows: 

• When C1-54 is ON, turn OFF C1-52 (not preempted) and 
when C1-54 is OFF, turn ON C1-52 (preempted) 

• When C1-75 is ON, turn OFF C1-51 (not preempted) and 
when C1-75 is OFF, turn ON C1-51 (preempted) 

For normal operation, the 252 AC isolator lights will be ON and for preempted operation they 
will be OFF. Note: if the 252 AC isolator is not plugged into the input file, the rail preemption 
PCOI and TCG sequences will be served indefinitely. See Figure 1-25. 

  

The 332 wiring, equipment, and programming is a legacy standard for rail preemption. It is 
no longer used for new installations. 
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 Figure 1-25 | 332 Cabinet Hardware, Wiring, and Inputs 
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1.5 Rail Interconnected Traffic Signal Operations 
and Features 
The following section provides general information on operations and features that are unique 
to rail interconnected traffic signals. 

1.5.1 Red Revert 
Red revert is a timing feature that can be programmed for each signal phase. This feature 
prohibits a green indication from immediately following a yellow indication which can occur 
during a preemption (rail or EV). A red indication (typically between 2 and 5 seconds) will 
follow the yellow clearance interval before serving the phase again. See Figure 1-26. This is done 
because many motorists divert their attention away from the traffic signal as they bring their 
vehicle to a stop. When the SIM(TCG) input is received during the yellow clearance interval of 
the TCG phases, the yellow clearance interval will be timed completely followed by a red 
interval equal to the amount of time specified by the red revert feature. Note: the red clearance 
interval is timed concurrently with the red revert time. All TCG phases should have a red revert 
value set at or near the 2 second minimum to allow a rapid return to the TCG phases. This 
includes the left turn phase assigned to the type 7 signal head green arrow, for consistency and 
uniformity. All other phases are typically set to 5 seconds. 

Figure 1-26 | Red Revert Due to Preemption 
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1.5.2 PTR Signs 
Part time restriction (PTR) sign(s) are typically installed at traffic signals with railroad 
interconnection. These sign(s) will state a turn restriction such as “NO LEFT TURN” or “NO 
RIGHT TURN” for any permissive turn movements of the limited service phases and are 
activated with the SIM(TCG) input. 

1.5.3 Type 7 Signal Head 
The type 7 signal head is required when the TCG phase uses a green ball indication for  a 
permissive only left turn movement for normal operations. This allows the use of a green arrow 
only during the TCG time so that drivers will know they have a protected left turn movement. 
In the past when green ball indications were used during the TCG time, motorists making a left 
turn would often hesitate during the TCG time as they weren’t sure if/why the opposing 
through traffic was stopping. It is important to move vehicles as efficiently as possible during 
the TCG time so that any vehicle inappropriately stopped on the railroad tracks has minimal 
delay to move off the tracks. 

The green arrow indication on the type 7 signal head is only activated during the TCG time. It is 
not activated under any other conditions, such as normal EV preemption. See Figure 1-27.  
NOTE: For rail interconnected signals on the state highway system, the standard signal head for 
permissive only left turn phasing is now a type 3LCF signal head if a left turn only lane exists 
and there are no controller cabinet limitations. See section 1.5.5 and the ODOT Signal Design 
Manual for more information. 

NOTE: For rail interconnected signals on the state highway system, the standard signal head for 
permissive only left turn phasing is now a type 3LCF signal head if a left turn only lane exists 
and there are no controller cabinet limitations. See section 1.5.5 and the ODOT Signal Design 
Manual for more information. 

Figure 1-27 | Type 7 Signal Head 
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1.5.4 Rail Alarms 
Rail alarms are used in the traffic signal controller software to provide notification of potential 
issues with the preemption inputs that may need attention. Selecting appropriate times to trip 
the alarms will depend on site specific conditions. The typical duration of preemptions, 
frequency of preemptions, and train switching activities should be taken into consideration to 
make sure the alarms are actually useful and not just a nuisance. 

1.5.5 Yellow Trap 
When railroad preemption is initiated at a traffic signal that has permissive only left turn 
movements from the roadway that crosses the railroad tracks, a yellow trap situation can occur 
for left turning vehicles opposing the TCG phases when green ball indications are used. See 
Figure 1-28. 

Figure 1-28 | Left Turn Trap Due to Preemption 

 
The use of protected only left turns, protected/permitted left turns using flashing yellow arrow, 
permissive only left turns using flashing yellow arrow, and split phasing will eliminate the 
yellow trap. However, these options may not be feasible or appropriate depending on the site-
specific issues (lane geometry, traffic volumes, etc.). For rail interconnected signals on the state 
highway system, follow the left turn phasing guidance in the ODOT Traffic Signal Policy and 
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Guidelines to determine the appropriate left turn phasing at the intersection and the ODOT 
Signal Design Manual to determine the proper signal head type for left turn phasing. 

If permissive only left turn phasing is deemed appropriate AND there is a left turn only lane for 
the left turn opposing the TCG phases AND no controller cabinet limitations, a flashing yellow 
arrow signal head (type 3LCF) should be used to eliminate yellow trap. See Figure 1-29. 

Figure 1-29 | Permissive Only Left Turn Phasing Using Flashing Yellow Arrow (Type 3LCF Head) 

 
If permissive only left turn phasing is deemed appropriate and there is not a left turn only lane 
for the left turn opposing the TCG phases or there are controller cabinet limitations, a standard 
type 2 signal head is the only option and yellow trap can occur as per Figure 1-28. However, 
yellow trap due to preemption only is deemed a low risk due to the other cues that accompany 
preemption that give drivers the ability to react appropriately to avoid a crash: 

• For rail preemption, the railroad warning system is activated plus the train horn 
• For EV preemption, an approaching emergency vehicle with lights and siren on 

Note: these 
phases also 
apply to EV 
preemption 
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In addition, if a TCG phase is already green when the SIM(TCG) input is received, it is more 
important to keep it green vs. abruptly truncating it only to bring it rapidly back up just to 
prevent the yellow trap. Keeping the TCG phase green is the most efficient way to move a 
vehicle that may be inappropriately stopped on the tracks before the train arrives. Abruptly 
truncating the TCG phase green and bringing it rapidly back up violates driver expectancy and 
is likely to result in less efficient movement of vehicles during the TCG time. Also note that at 
any permissive left turn there is always a chance that an opposing thru vehicle will not stop for 
their yellow or red indication which creates an “artificial” yellow trap. As such, drivers making 
a permissive left turn must always be responsible for judging oncoming traffic regardless of the 
indication they are looking at. 

As per the ODOT Traffic Signal Policy & Guidelines, sign W25-2 (oncoming traffic may have 
extended green) is not installed on state highways when the yellow trap results from a 
preemption. 

1.6 Maxtime Software Standards 
See the Heavy Rail Preemption Operations – Maxtime Software Version 2.14.0 Guide for the 
software specific standard default timing information for interconnected signals on the state 
highway system. 

1.7 Preemption Operation Design Considerations  
When a new railroad interconnected traffic signal is being designed/considered or when an 
existing railroad interconnected traffic signal is being modified, it is important to coordinate 
with the ODOT CCD and the signal designer during the design phase of the project to ensure 
that the appropriate preemption operation and traffic control devices are implemented. Each 
location is unique and all relevant site-specific information needs to be considered when 
determining the appropriate treatments. See the ODOT Traffic Signal Design Manual section 
16.8 for specific design and operational information to consider during the diagnostic team 
meeting(s) and design phase. 

1.8 Joint Inspections   
A joint inspection is the inspection of the preemption operation of the interconnected traffic 
signal and the railroad warning system devices with all parties present (rail maintainers, traffic 
signal maintainers, and ODOT CCD inspectors). The purpose of the inspection is to test all the 
interconnection equipment and ensure it is operating as designed and expected. An important 
additional benefit to verifying the preemption operation is establishing a good line of 
communication between agencies.  

A rail crossing order may be required prior to implementing operational changes in the 
field. Contact the ODOT CCD for requirements and see Section 1.10. 
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Joint inspections are required after certain changes to the system by either party (i.e., road 
authority or railroad) as per the authority of the ODOT CCD. See Section 1.9. Routine joint 
inspections are recommended on a yearly basis, as staffing and schedules permit. 

A check list has been developed to assist ODOT signal timers and electricians when 
participating in a joint inspection. The check list contains software specific information and is 
therefore located in the Heavy Rail Preemption Operations – Maxtime Software Version 2.14.0. 
However local agencies using different software may still find the check list useful. Contact the 
state traffic operations engineer for access to the check list.  
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1.9 Signal Timing and Modifications at Existing 
Railroad Interconnected Traffic Signals 
When making signal timing or signal equipment modifications at existing railroad 
interconnected traffic signals, certain actions will trigger different requirements. The four 
different levels of oversight/documentation/process requirements, from least to most restrictive, 
are shown in Figure 1-30 through Figure 1-33. ALWAYS contact ODOT CCD (See Table 1-3) – 
they will send you e-mail documentation to officially state when a crossing order is NOT 
required for your records. ODOT CCD may also waive requirements at their discretion.  

Figure 1-30 | Requirements at Interconnected Traffic Signals, Level 1 
 

Action/Documentation/Process 
Requirements  

(Bold Text = Requirement) 

Common Traffic Signal Modification Examples 
(not all inclusive) 

Level 1 

• No crossing order (e.g., rail 
owner input not necessary for 
decision making, no 
diagnostic team) 

• No PE/RA or C&M 
agreement 

• No update to the preemption 
plan sheet 

• No joint inspection in the 
field 

• Region signal timers or 
maintaining electricians to 
give ODOT rail inspector an 
FYI notification after 
changes are made 

 

 

 

 

 
 

1. Min green/max green 
2. Gap timing parameters 
3. Recalling phases/yellow lock/red lock 
4. Walk timing 
5. FDW timing if it is equal to or less than the 

existing PCOI time 
6. Adding/removing leading pedestrian 

intervals 
7. Red/yellow timing as per ODOT policy 
8. Coordination offsets/cycle length & time of 

day plans 
9. Detection timing parameters 
10. Updating detection (e.g. from loops to 

radar/video) 
11. Adding/removing PTR signs or static signs 

for traffic movements that DO NOT CROSS 
the tracks 

12. Adding/removing fire preemption, transit 
priority 

13. Updating programmed signal heads to 
current standards (no phase changes) 

14. Adding supplemental signal heads (no 
phase changes) 

15. Replacing existing signal heads in-kind 
16. Modification of controller cabinet 

equipment/wiring that are NOT for rail 
preemption operation 
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Figure 1-31 | Requirements at Interconnected Traffic Signals, Level 2 

 Action/Documentation/Process 
Requirements  

(Bold Text = Requirement) 

Common Traffic Signal Modification Examples 
(not all inclusive) 

Level 2 

• No crossing order (e.g., rail 
owner input not necessary for 
decision making, no 
diagnostic team) 

• No PE/RA or C&M 
agreement 

• No update to the 
preemption plan sheet 

• Joint inspection in the field 
required 

 

1. Changing the TCG time between 8 seconds 
and 20 seconds 

2. ATC controller swap outs 
3. Controller firmware updates 
4. Updating PTR signs to current standards 
5. Changing input/output tables related to 

railroad preemption 
6. Changes to user programs related to railroad 

preemption  
7. Controller cabinet replacement (knock-

downs) 
8. Modifications of controller cabinet 

equipment/wiring that are for rail 
preemption operation 

9. Rail interconnect wiring is affected (e.g., 
disconnected other than for testing) 

Figure 1-32 | Requirements at Interconnected Traffic Signals, Level 3 

 Action/Documentation/Process 
Requirements  

(Bold Text = Requirement) 

Common Traffic Signal Modification Examples 
(not all inclusive) 

Level 
3 

• No crossing order (e.g., rail 
owner input not necessary for 
decision making, no 
diagnostic team) 

• No PE/RA or C&M agreement 

• Update to the preemption 
plan sheet required (see 
ODOT Traffic Signal Design 
Manual) 

• Joint inspection in the field 
required 

1. Activating the PTR for rail preemption in 
additional situations (e.g. also activating for 
pedestrians) 

2. Adding/removing lanes that DO NOT 
CROSS the tracks 

3. Changing existing lane use that DO NOT 
CROSS the tracks 

4. Opening or closing crosswalks (with no 
change to existing PCOI time) 

5. Adding/removing any 
vehicle/pedestrian/overlap phases 

6. Changing existing left turn phasing (e.g., 
protected to PPLT) 

7. Adding/removing split phasing 
8. Adding/removing any limited service phases 
9. Adding/removing a type 7 signal head  



Traffic Engineering Section 

Heavy Railroad Preemption Operations Guide 

January 2026  Page 1-45 

Figure 1-33 | Requirements at Interconnected Traffic Signals, Level 4 

 Action/Documentation/Process 
Requirements 

(Bold Text = Requirement) 

Common Traffic Signal Modification Examples 
(not all inclusive) 

Level 4 

• Crossing order required 
(e.g., rail owner input 
required, diagnostic team 
required) 

• PE/RA and C&M 
agreement required 

• Update to the preemption 
plan sheet required (see 
ODOT Traffic Signal 
Design Manual) 

• Joint inspection in the field 
required 

1. Installing signal equipment that crosses 
over or under the railroad right-of-way 
(typically conduit work) 

2. Adding/removing lanes that cross the 
tracks 

3. Changing existing lane use of lanes that 
cross the tracks 

4. Changing interconnection circuitry 
5. Full signal rebuild  
6. Partial signal rebuild (installing new 

foundations/traffic structures near rail 
right-of-way)  

7. Decrease/increase needed to the existing 
PCOI time  

8. Adding/removing the TCG phase   
9. Changing the TCG time outside of 8 to 20 

seconds 
10. Adding/removing any signs used for or 

critical to railroad preemption or detailed 
in the existing crossing order (e.g., PTR 
signs, NO TURN ON RED signs, STOP 
HERE ON RED signs) 
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1.10 Rail Contacts  
It is important for the road authority to communicate with ODOT CCD whenever doing any 
work at a railroad interconnected traffic signal, including traffic signal timing changes as per 
the previous section. See Table 1-3. For rail interconnected signals on the state highway system, 
additional information on ODOT CCD communication and processes are provided in the 
ODOT Traffic Manual.  

Table 1-3 | ODOT CCD Contacts 

Job Description Name ( w/e-mail link) Phone 

Rail Signal Inspector Bryon Alger (541) 213-1624 

Rail Safety Manager Karla Tackett (503) 476-6863 

General ODOT CCD e-mail 
for interconnected traffic 
signal work inquires 

CCD Rail Crossing N/A 

 
  

mailto:Bryon.ALGER@odot.oregon.gov
mailto:Karla.R.TACKETT@odot.oregon.gov
mailto:CCDRailCrossing@odot.oregon.gov
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1.11 Road Authority Interconnected Traffic Signal 
Contacts  
It is important for the ODOT CCD staff to communicate with the road authority knowledgeable 
in interconnected traffic signals when issues arise during rail inspections or construction 
projects. Table 1-4 lists the road authority contacts for ODOT (on the state highway or 
maintaining local agency traffic signals via IGA) and local agencies (off the state highway or 
maintaining state highway traffic signals via IGA). The ODOT dispatch number for each region 
is also listed, which can contact the appropriate on-call staff for intersections both on and off the 
state highway system. 

Table 1-4 | Road Authority and Dispatch Contacts 

Road Authority Name (w/e-mail link) Phone 

ODOT Region 1 Michael Burkart (503) 867-7561 

ODOT Region 2 Nick Schlotthauer  (503) 779-7667 

ODOT Region 3 William Fitzgerald (541) 315-8997 

ODOT Region 4 Jason Briedis (541) 215-9517 

ODOT Region 5 Tyson Tinnes (541) 805-6167 

PBOT Stefan Bussey (503) 823-5556 

Washington County Matt Dorado (503) 846-7949 

Clackamas County Ioana Cosma (503) 742-4691 

City of Beaverton Maggie Lin (503) 713-9149 

City of Salem Eric Destival (503) 302-7071 

City of Corvallis Ted Reese (541) 766-6916 

City of Eugene Bret Jones (541) 228-5722 

City of Springfield Scott Miller (541) 726-3761 

Lane County Shashi Bajracharya (541) 682-8510 

City of Medford Signal On-Call (541) 200-9461 

 

 Region 1 DISPATCH (Portland metro) (503) 283-5859 

 Region 2 DISPATCH (N. Valley & Coast) (503) 362-0457 

 Region 3 DISPATCH (S. Valley & Coast) (541) 858-3103 

 Region 4 DISPATCH (Central Oregon) (541) 383-0121 

 Region 5 DISPATCH (Eastern Oregon) (541) 383-0121 

1 

2 

3 
4 5 

mailto:Michael.BURKART@odot.oregon.gov
mailto:Nickolas.D.SCHLOTTHAUER@odot.oregon.gov
mailto:William.FITZGERALD@odot.oregon.gov
mailto:Jason.BRIEDIS@odot.oregon.gov
mailto:Tyson.TINNES@odot.oregon.gov
mailto:Stefan.Bussey@portlandoregon.gov
mailto:Matt_Dorado@co.washington.or.us
mailto:icosma@clackamas.us
mailto:dlin@beavertonoregon.gov
mailto:EDestival@cityofsalem.net
mailto:ted.reese@corvallisoregon.gov
mailto:BJones@eugene-or.gov
mailto:smiller@springfield-or.gov
mailto:shashi.bajracharya@lanecountyor.gov
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1.12 History of Oregon’s Standard Practices for 
Heavy Rail Preemption 
The ODOT Traffic Signal Policy and Guidelines Section 8 states the basic standards for heavy 
rail preemption. 

Oregon's preemption practice is different from that of most of the other states. Most of the other 
states typically use a single detection input to start the traffic signal preemption sequence and 
do not design for pedestrian crossing times. While the MUTCD Section 4D.27 allows the 
complete omission of the pedestrian walk interval and the pedestrian change interval, Oregon 
only allows this to occur for train switching operations, not for normal through trains traveling 
at speed. During train switching operations, the train operator performs additional safety 
requirements before occupying the railroad grade crossing.  

Oregon’s preemption practice of using two detection inputs and designing for the pedestrian 
crossing times been used successfully for a long time, with Oregon becoming even more 
committed to addressing the potential vehicle-pedestrian conflicts when the indications for the 
vehicle clear out phase began the change from flashing yellow to solid green in the 1980s. 
Recent data of highway-rail grade crossing incidents from the US Department of Transportation 
from 2021 to 2025 consistently shows Oregon having a small number in incidents in comparison 
to other states. In addition, highway-rail grade crossing incidents in Oregon are routinely 
analyzed by team of diverse stakeholders resulting in explicit guidance to improve safety which 
is then documented in the Oregon Highway-Railway Crossing Action Plan.       

 

The key differences between Oregon’s preemption practice and other jurisdictions are described 
below: 

1. Oregon uses the ADV relay to clear any pedestrian conflicts prior to the track clearance 
green time, with normal traffic signal phase rotation. See section  for description of this 
preemption operation. Most other jurisdictions use the ADV relay to start the TCG time 
for vehicles. 

Reasoning: Clearing the pedestrian conflicts prior to the TCG time allows for a shorter TCG 
time, as vehicles will not have to negotiate with any pedestrians that may have been stranded in 
the crosswalk. Note: Oregon does have the option to display the TCG phases earlier than normal 
ONLY IN THE ABSENCE OF PEDESTRIAN CONFLICTS if approved by ODOT CCD and 
the state traffic engineer. See section 1.2.2 for description of the early display TCG sequence. 

2. Oregon TCG time is designed to clear only the vehicles located between the railroad 
stop line and the intersection stop line, to allow a vehicle stopped inappropriately on 
the tracks a chance to move off the tracks before train arrival. There is no requirement 
for the TCG time to clear the entire queue from the intersection. See section 1.3.2 for 

https://www.oregon.gov/odot/Engineering/Documents_TrafficStandards/Traffic-Signal-Policy-Guidelines.pdf
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more information. Most other jurisdiction’s TCG time is designed to clear a design 
vehicle stopped at the railroad stop bar. See Figure 1-34. 

Reasoning: The design vehicle located at the railroad stop bar is not in danger of collision with 
a train and therefore does not have to be moved during the TCG time if the railroad warning 
system is activated at the same time as the TCG sequence starts (see number 3 below). Oregon 
will have considerably shorter TCG times than other jurisdictions due to this difference in 
operation. 

3. Oregon uses the SIM relay to start the TCG sequence. The SIM relay and the XR relay 
(when the railroad warning system is active) often start at the exact same time or are 
offset only by 1 to 5 seconds. See Figure 1-1 for illustration. Most other jurisdictions 
start the TCG sequence via the ADV relay (when the railroad warning system is not 
active). 

Reasoning: Oregon can start the TCG sequence via the SIM relay due to the shorter calculated 
TCG times (as discussed in number 1 and number 2 above). The shorter TCG times fit within 
the typical SIM/XR relay timing (FRA requires a minimum of 20 seconds before the train 
arrives at the crossing, with typical crossings designed at 25 to 30 seconds). Starting the TCG 
sequence with the SIM relay helps ensure that the vehicle at the railroad stop bar will stay 
stopped and not proceed forward during the TCG time as vehicles are required to stop for the 
railroad warning system per Oregon law 811.455(1)(a)(A) when a clearly visible electrical or 
mechanical signal is given by a device that warns of the immediate approach of a railroad train 
(i.e. railroad flashing lights and audible signal are activated), regardless of the traffic signal 
indications. 

Starting the TCG sequence with the SIM relay consistently results in zero to minimal time of 
TCG time after the railroad gate arms are horizontal. See Figure 1-3 and Figure 1-5 for an 
illustration of TCG time with respect to the railroad warning system. Other jurisdictions that 
use the ADV relay to start the TCG sequence (and do not use a gate down input) can result in 
significant amounts of TCG time after the railroad gate arms are horizontal or early termination 
of TCG time (preempt trap) if the train is accelerating/decelerating, which is not desirable. 
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Figure 1-34 | Oregon TCG time vs. Other Jurisdictions TCG time 
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1.13  History Of PCOI Calculations 
Railroad interconnected traffic signals that have an existing PCOI time that was calculated prior 
to approximately 2011 are likely to have a PCOI time that is too short according to the current 
standard described in this manual. This is due to a few changes to standards that have occurred 
in the past: 

• The PCOI time was historically determined by the flashing don’t walk interval (FDW) of 
the longest crosswalk that DOES NOT normally operate with the TCG phases. For 
intersections that had permissive left turn phasing for the TCG phases, this allowed the 
typically two longest crosswalks at the intersection (across the highway cross-section) to 
be omitted from the PCOI calculation as the pedestrian could finish a truncated ped 
phase during the following TCG sequence and turning vehicles would still have to yield 
to that pedestrian as per the GREEN circular ball indications displayed during the TCG 
sequence. See Figure 1-35. 

• Truncating the pedestrian phases that DO NOT normally operate with the TCG phases 
as per the previous bullet point was more acceptable when the pedestrian signal heads 
were not countdown style. The countdown style was required by the 2009 MUTCD. 
Countdown style heads introduced the problem of presenting accurate and consistent 
FDW time information to the pedestrian at rail interconnected traffic signals when the 
PCOI time did cover the longest crosswalk at the intersection. 

• The GREEN ARROW indication for the TCG phases (i.e. Type 7 signal head) became a 
standard in April 2007. Retrofitting existing signals with the type 7 signal head resulted 
in re-evaluating and updating the existing PCOI times as necessary (as one of the 
crosswalks omitted as per the first bullet point now had to be considered for the PCOI 
calc), but there was no formal documentation requirements for the PCOI calculations at 
that time. While many of the rail interconnected traffic signals have been updated with 
the type 7 signal head, a handful of traffic signals in 2025 still require a type 7 signal 
head update. 

• Prior to the 2009 MUTCD, the walking speed of the pedestrian was 4 feet/second. In the 
2009 MUTCD, the walking speed was changed to 3.5 feet/second. This had the biggest 
impact on existing PCOI times. Any PCOI time that was calculated and implemented 
prior to the adoption of the 2009 MUTCD (in approximately 2011) were now not long 
enough. While this was identified as an issue in 2011 and work was done to increase 
PCOI times as funding and staff time allowed, it was not a high priority for project 
work. Therefore, there is still likely a large number of intersections that require an 
increase to the existing PCOI time. 
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Figure 1-35 | Historical Determination of Longest Conflicting Crosswalk for PCOI Calculation 
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1.14 Definitions and Acronyms/Abbreviations 
Used in this Manual 
ADV(PCOI) input = The input the traffic signal controller uses to initiate the PCOI. 

ADV relay = The railroad controller cabinet relay that detects an approaching train and sends 
the ADV(PCOI) input to the traffic signal controller. 

ADV relay time = The advance (ADV) relay time is the estimated time of arrival of the train to 
the edge of pavement at the crossing when the ADV relay is activated. 

C&M agreement = Construction and Maintenance Agreement. An agreement issued by the 
ODOT ROW rail team. It is required for a project and included in the specifications. It is 
between ODOT, the road authority and the railroad to determine how the project will be 
constructed, how the project will be maintained, and any associated costs. 

Crossing Order = A legal document issued by ODOT CCD regulating the traffic control devices 
used at the rail crossing. It specifies the requirements and responsibilities associated with 
constructing, relocating, altering or closing a rail crossing. 

Diagnostic Team = A group of knowledgeable representative of the parties of interest in a 
grade crossing or group of grade crossings (see 23 CFR Part 646.204). Also see chapter 16 of the 
Traffic Signal Design Manual for additional information on diagnostic teams on ODOT projects. 

GD relay = Gate down relay. The railroad controller cabinet relay that detects when the rail gate 
arm is fully horizontal. 

ISLD relay = Island relay. The railroad controller cabinet relay that detects an approaching train 
and keeps the railroad relays and railroad warning system devices active until the train departs 
the rail crossing. 

Joint Inspection = Inspection of the preemption operation of the interconnected traffic signal 
and the railroad warning system devices with all parties present (rail maintainers, traffic signal 
maintainers, and ODOT CCD inspectors). 

Limited Service Phases = The traffic signal vehicle phases assigned to any vehicle movements 
that do not conflict with the rail crossing that are served after the TCG time while the train 
occupies the crossing. 

ODOT CCD = ODOT Commerce and Compliance Division (formally known as Rail 
Division). Authority to control and regulate the construction, alteration, and protection of 
highway-rail and highway LRT grade crossings (in semi-exclusive alignments) is vested 
exclusively in the State through the Rail Division of the Department of Transportation in 
accordance with ORS 824.200 through ORS 824.256. 

PE/RA = Preliminary Engineering/Review Agreement. An agreement that the railroad requires 
with the road authority to allow the railroad to review and be reimbursed for the cost to review 
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project plans during the design phase. ODOT CCD or ODOT ROW rail team will coordinate 
this process. 

PCOI = Pedestrian Clear Out Interval. Part of the railroad preemption operation sequence that 
allows pedestrians to finish crossing during an active pedestrian phase AND prohibits 
pedestrians from starting a new active pedestrian phase before the TCG phases are served. 

PCOI Time = The number of seconds between the ADV(PCOI) input and the SIM(TCG) input, 
used to allow any active pedestrian phases to finish their entire flashing don’t walk time prior 
to the TCG sequence. 

PCOI Sequence = Description of the sequence that is initiated with the ADV(PCOI) input. 

Preemption Plan Sheet – A sealed plan sheet of the high-level preemption operation and 
parameters needed to program the traffic signal software as per the crossing order 
requirements. 

PROWAG = Public Right-of-Way Accessibility Guidelines. Guidelines that contain scoping 
and technical requirements to ensure that pedestrian facilities located in the public right-of-way 
(including a public right-of-way that forms the boundary of a site or that lies within a site 
bounded by a property line), are readily accessible to and usable by pedestrians with 
disabilities. These guidelines apply to pedestrian facilities in public rights-of-way to the extent 
required by regulations issued by Federal agencies under the Americans with Disabilities Act of 
1990, as amended (42 U.S.C. 12101 et seq.) (ADA). 

Railroad Warning System Devices = The railroad wig-wag flashing red indications, audible 
devices, and gate arms. 

SIM(TCG) input = The input the traffic signal controller uses to initiate the TCG sequence. 

SIM relay = The railroad controller cabinet relay that detects an approaching train and sends 
the SIM(TCG) input to the traffic signal controller. 

SIM relay time = The simultaneous (SIM) relay time is the estimated time of arrival of the train 
to the edge of pavement at the crossing when the SIM relay is activated. 

TCG = Track Clearance Green. Part of the railroad preemption operation sequence that allows 
vehicles the opportunity to clear off the tracks via a green traffic signal indication before the 
train arrives. TCG was formally known as VCOI (Vehicle Clear Out Interval). 

TCG Time = The number of seconds of GREEN time assigned to the TCG phases that is 
activated by the SIM(TCG) input. 

TCG Phases = The traffic signal vehicle phases assigned to any vehicle movements that may 
queue between the intersection and rail crossing. 

TCG Sequence = Description of the sequence that is initiated with the SIM(TCG) input. 

• Default Standard TCG Sequence = The TCG time is provided followed by the limited 
service phases. Default standard used at the majority of intersections. 
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• Early TCG Display Sequence = The TCG phases will display GREEN indications during 
the PCOI in the absence of active pedestrian phases and rest in GREEN until the 
SIM(TCG) input initiates the TCG time followed by the limited service phases. Used 
where approved by ODOT CCD and the state traffic engineer. 

• No TCG Sequence = The TCG time is not provided and only the limited service phases 
will be served. Used where approved by ODOT CCD and the state traffic engineer. 

VCOI = Vehicle Clear Out Interval. This term is no longer used as it had multiple, slightly 
different means depending on how it was used (road authority vs. rail owner). It has been 
replaced by the term TCG (track clearance green). 

XR relay = The railroad controller cabinet relay that detects an approaching train and activates 
the railroad warning system devices. 
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