
3.3 DISCUSSION OF OPTIONS - SIGNALLING  

 

Overview 

 
Very early in the project, it became evident that there were essentially two fundamental 
options to be considered as far as signalling is concerned. The more obvious option of the 
two involves modification of the existing signalling system to some degree. The basic 
principles of the system would, however, be retained. The extent of the modifications to 
be made would depend upon technical, operating and economic considerations. The 
second fundamental option involves replacement of the existing signalling system with a 
new system based on different signalling technology. 
 
As the study progressed, three distinct possibilities for modification of the existing 
signalling system emerged, distinguished by the extent of the signalling modifications 
required and the benefits, in terms of reduced headway, to be obtained. The first of the 
three possibilities, designated Option 1A, requires a minimum of signalling changes in 
order to achieve a modest increase in capacity. The second possibility, Option IB, 
involves a moderate amount of modification to the existing signalling system in selected 
portions of the subway the so-called "bottlenecks". The third possibility, Option 1C, 
involves extensive modifications to the existing signalling system throughout the entire 
Y/U/S subway. Such signalling modifications would involve relocation of existing 
signals (and associated trackside equipment), as well as introduction of additional signal 
blocks, as required to achieve the desired operating headway. 
 
The second fundamental option to be considered, Option 2, requires a major change in 
the Commission's signalling and operating philosophies. Under Option 2, the existing 
signalling system in the Y/U/S subway would be dismantled and removed, and would be 
replaced by a completely different system designed for 90 second headway operation. 
This would require introduction of Automatic Train Control (ATC) signalling technology 
to the Toronto subway network. Implementation of ATC would provide several 
important benefits to subway operations, but introduction of this technology would also 
present a number of challenging problems. 
 
The signalling options presented herein were formulated by Commission staff primarily 
based upon the findings of the consultants. Additional supplementary data was 
incorporated by staff where considered appropriate. 
 
Options 1A and IB were developed from the findings of Transmode Consultants Inc., 
while Options 1C and 2 were developed from the findings of Gibbs & Hill Inc. These 
four signalling options are described in subsequent sections, and the advantages, 
disadvantages and implications of each are evaluated. Subway vehicle considerations are 
also discussed, and the impact on the traction power system is addressed. 
 



Option 1A - "Immediate" Train Frequency Increase 

 
Option 1A involves minor modifications to the signalling system and to operating 
procedures, which can be implemented relatively quickly and cheaply, in order to 
achieve a modest increase in train frequency. Based upon the findings of Transmode 
Consultants Inc., this option, if implemented, would alleviate (in the short term) the 
overcrowding conditions presently being experienced on the Yonge/University/ Spadina 
subway, while other more extensive modifications are considered and/or developed. 
 
Utilizing computer simulation techniques, Transmode conducted a detailed analysis of 
signal clearing times for a selected portion of the southbound Yonge Line which included 
Bloor Station. The results of this analysis indicate that the majority of the signals within 
the test section would clear to a green aspect within 107 seconds of the passing of a train 
travelling at normal speeds, based upon average station dwells as observed in station 
dwell surveys conducted on June 9 and 10, 1987. However, signal clearance times for the 
four signals approaching Bloor Station southbound ranged from 115 to 121 seconds, 
based on an assumed station dwell at Bloor of 45 seconds. Allowing at least one second 
for the operator to observe and react to a green signal, Transmode concluded that a 122 
second headway could be operated over the section analyzed. An allowance of one 
second for operator reaction time is minimal, but operation under these conditions is 
considered tolerable as it would only occur in one isolated area (both ways at Bloor). 
Operation could, of course, proceed on amber signal aspects with no sacrifice in safety. 
 
Transmode also performed an analysis of the Finch terminal in order to determine if train 
turnaround operations could be accomplished such that the previously determined 
headway of 122 seconds could be sustained. Transmode concluded that headways of 122 
seconds could indeed be sustained at Finch, but that additional stress on operating 
personnel would result. The principal conclusion of Transmode's study therefore is that 
headways of 122 seconds can be achieved on the existing Yonge/University/Spadina 
Subway. However, in order to enhance service reliability and decrease sensitivity to 
operating fluctuations, several minor modifications to the signalling system and to 
terminal station operating procedures are required, as discussed below. 
 
As previously noted, Transmode assumed a maximum dwell of 45 seconds at Bloor 
Station in their analysis. Consequently, Transmode recommended that methods and 
procedures be adopted to limit the actual station dwell at Bloor to this assumed maximum 
value. In addition, Gibbs & Hill has recommended that the existing Intermediate Point 
Headway Control (IPHC)2 facilities be relocated away from heavy usage stations, as the 
IPHC system can contribute to extended dwell times. On the basis of the consultants' 
recommendations, it is therefore proposed that the existing IPHC facilities at Bloor 

                                                 
2 Several stations on the Y/U/S Subway are equipped with IPHC facilities. This 
equipment automatically departs trains at the correct (scheduled) departure times. Trains 
which arrive early are held, thus contributing to extended dwell times. Extension of 
station dwells due to IPHC facilities was confirmed by dwell time surveys conducted in 
September, 1987. 
 



northbound and Union northbound be removed. In addition, it is proposed that new IPHC 
facilities be provided at Wellesley northbound and Rosedale southbound. Since both 
Wellesley and Rosedale are light-usage stations, introduction of IPHC at these locations 
should not have any detrimental effect on operations. However, IPHC at Wellesley and 
Rosedale would tend to regulate headways both ways approaching Bloor Station. This in 
turn would have a regulating effect on dwell time at Bloor Station. A new IPHC facility 
could also be provided at a station on the southbound University Line (in place of IPHC 
at Union Station) or at other locations if deemed necessary. 
 
In addition to the foregoing, two methods of reducing dwell time at Bloor Station are 
proposed. First, a system of providing a departure indication to the train guard should be 
installed on both Bloor platforms. The intent would be to advise the guard that the train 
was almost due to depart (i.e. that the allowed dwell had almost expired) and that door 
closing should be initiated. Second, as recommended by Transmode, a public information 
program should be developed and implemented, in order to improve passenger awareness 
of the importance of maintaining scheduled station dwell times. In addition, reduced 
headway operation will have a tendency to reduce station dwells, at least in the short 
term, due to the smaller buildup of passengers on platforms during the shorter interval 
between trains. The foregoing measures, taken together, should provide means of limiting 
the dwell at Bloor Station to 45 seconds during normal operation in the short term. The 
operation at Bloor would however be very sensitive to station dwells in excess of 45 
seconds. 
 
In order to sustain 122 second headway operation at Finch terminal, Transmode has 
recommended that one additional crew (one operator and one guard) be provided at Finch 
to substitute for incoming train crews. The resulting "step-back" operation would reduce 
stress on operating personnel. In addition, step-back operation would provide a "catch 
up" capability. Northbound trains arriving late at Finch could change travel direction 
very rapidly after expiration of the station dwell, thus departing Finch closer to schedule. 
Step-back operation would however necessitate some administrative changes in daily 
transit operations. Transmode also recommended adjustment of certain signal system 
components at Finch in order to optimize terminal operation and to facilitate 122 second 
headway operation. 
 
Transmode further recommended that the St. Clair West short turn operation be 
continued. However, this is not considered mandatory as the Wilson terminal should also 
be capable of sustaining 122 second headways if a relief crew is also provided at that 
location. 
 
Operation at a 122 second headway is equivalent to a service frequency of 30 trains per 
hour. This would result in an increase in peak period capacity of 2400 passengers per 
hour per direction. An additional 20 cars would be required to provide this service 
increment, consisting of 3 trains (18 cars) in service plus 2 spare cars, for a total of 48 
trains in service on the Yonge/University/Spadina subway. 
 



The timing of possible implementation of Option 1A is directly affected by the 
availability of the additional 20 cars noted above. Since procurement of 20 cars could be 
expected to take approximately 4 years from the date of approval to proceed, Option 1A 
can only be considered "immediate" if 20 cars are available within the existing fleet. 

 
As noted in the Introduction, the existing fleet of G-cars is scheduled to be retired in 
1989, being replaced by the H-6 cars which are currently being delivered to the 
Commission. Consideration was given to temporarily retaining a number of G-cars in 
order to add 3 trains to the present Yonge/University/Spadina service, but this possibility 
was ruled out on the basis that extensive refurbishing of the G-cars would be required. 
However, sufficient H-6 cars have been ordered, over and above those required to replace 
the G-cars, in order that service improvements to both the Bloor-Danforth and 
Yonge/University/Spadina subways could be implemented. Current plans call for an 
additional two trains for Bloor-Danforth service in 1989, one train for 
Yonge/University/Spadina service in 1989, and a further two trains for Bloor-Danforth 
service in 1991. If two of the additional trains assigned to Bloor-Danforth operations 
were re-assigned to Yonge/University/Spadina operations, then sufficient trains would be 
available to implement Option 1A by the middle of 1990, if approval to proceed is 
granted by the end of 1988. Full implementation of the planned improvement in Bloor-
Danforth service would, however, be delayed. 
 
If it is considered undesirable to increase service on the Yonge/University/Spadina line 
at the expense of the planned improvement in Bloor-Danforth service, then 
implementation of Option 1A would be governed by the time required to procure 20 
additional cars (approximately 4 years), at an estimated cost of $36,000,000. However, 
the modifications to the IPHC facilities and provision of guard departure indications at 
Bloor Station could be implemented within 15 months from approval with little or no 
disruption to service, and would be beneficial even under current operation at 130 second 
headways. The signalling modifications described above are estimated to cost $800,000. 
Provision of a relief crew at Finch Station during peak periods was estimated by 
Transmode to cost $200,000 annually, over and above the cost of operating and 
maintaining the additional service. The public information program is estimated to cost 
$200,000. 
 
The primary features of Option 1A are summarized in Exhibit 3.3.1. 



EXHIBIT 3.3.1 

OPTION 1A SUMMARY 

"IMMEDIATE" TRAIN FREQUENCY INCREASE 

 
PROPOSED OPERATION 
 

• 122 seconds scheduled headway, Finch to St. Glair West (30 trains/hour) 

• capacity increased by 2400 pphpd (Finch to St. Clair West) 

• maintain St. Clair West short turn operation, resulting in 244 seconds scheduled 
headway, St. Clair West to Wilson (15 trains/hour) 

• provide one relief crew at Finch and implement "step-back" operation during peak 
periods  

• limit dwell at Bloor Station to 45 seconds 
 
MODIFICATIONS REQUIRED 
 

• remove existing IPHC facilities from Bloor and Union N/B to reduce station dwells at 
these locations 

• provide new IPHC facilities at Wellesley N/B and Rosedale S/B to regulate headways 
(and dwells) at Bloor 

• provide guard departure indications both ways at Bloor to advise guard of impending 
scheduled departure 

• implement public information program to improve passenger awareness of the 
importance of adherence to scheduled dwell times 

 
FLEET REQUIREMENTS 
 

• increase Y/U/S fleet by 20 cars (3 service trains plus 2 spare cars) for a total of 48 
trains in service  

• this option is only "immediate" if 20 cars are available within the existing subway 
fleet 

• full implementation of improved service scheduled for Bloor-Danforth could be 
delayed in order to implement this option 

• retention of G-cars for this option is not feasible 
 
IMPLICATIONS 

 

• reduced green aspect sighting time at certain signals approaching Bloor (both ways), 
or operation on amber signals in this area.  No sacrifice in safety would result. 

• slightly increased sensitivity to delays, or fluctuations in station dwell time 

• administrative changes required in daily transit operations due to "step-back" 
operation at Finch 

 



IMPLEMENTATION 
 

• 15 months for signalling changes 

• 4 years for 20 cars (if 20 cars are not available within the existing subway fleet) 

• little or no disruption to daily operation during implementation 
 
ESTIMATED COST ($1988) 

 

• $1,000,000 for signalling changes (including $200,000 for public information 
program) 

• $36,000,000 for 20 cars  
 
TOTAL OPTION 1A - $37,000,000 
 


