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1.  Corporate Overview 

Established: 1898

Mileage: 87.0 km

Stations: 72

Cars owned: 760 (all electric)

Passengers: 1.15 million per day

Annual turnover: \71 billion

Distance traveled by trains: 290,035km per day

Operation density: 27 trains per hour (one way)

2.  Routes







3.  Human-prioritization System

      Private railway companies in Japan’s capital area have reinforced their transport capabilities -- mainly increasing the number of trains operated -- to meet the demand for transportation more and more concentrated in Tokyo.  Such efforts have resulted in slower high-speed, large-volume transport, which characterizes railways.  In order to improve this situation, many railway firms have expanded the number of tracks in their lines to quadruple.  At the same time, to heighten operating efficiency, they have mechanized operations to the maximum by introducing ticket vending machines, automated ticket gates, train operation control, and other systems.
      Keihin Electric Express Railway Co., Ltd., has introduced ticket vending machines, automated ticket gates, and other automated equipment at stations, but has established a train operation control system different from those of other railways.
      This, then, is to explain our progress in creating a train operation control system based mainly on human resources, taking as an example the reduction of congestion and the speeding up of operations.

(1) Measures for reducing congestion

      Measures for reducing congestion include increasing the number of tracks, the number of trains operated per hour, and the number of cars per train.  From the viewpoint of enhanced operating efficiency, however, we have augmented the number of cars per train, which helps avert speed reduction, rather than adding to the number of tracks.  Among our several types of trains -- local, express and limited-express -- the percentage of passengers who use limited-express trains, which stop at a minimum number of stations, is high – all of 75%.  For this reason, we boosted the number of cars per limited-express train and scheduled their operation from one of the stations-- closest to their depot -- where congestion is observed during rush hours.  This has enabled us to relieve congestion while maximizing operational efficiency.

Addition of cars
      Eight-car trains leave from our initial station every two minutes and 30 seconds.  At Kanazawa Bunko Station, they stop alternately at either sides of the platform (see Figure 1).  During the one-minute, 40-second stop, four empty cars are added to the front of the train when they stop at one side of the platform and to the last when they stop at the other side.  The reason for this is to increase space for passengers wanting to use the empty cars to wait.

(Division)

      Trains with four cars added at Kanazawa Bunko Station, making a total of twelve, are divided into two parts at our Shinagawa terminal, 40 km from Kanazawa Bunko, in order to continue into Tokyo and beyond via the Asakusa Subway Line (see Fig. 2).  The four cars uncoupled at Shinagawa are added to one of our trains leaving the subway -- the trains of five railway companies operate through this busy tube -- and our newly formed twelve-car train then runs to Kanazawa Bunko Station where the four cars are uncoupled.

(2) Operation Control System (Human-prioritization System)

      In recent years, many railway companies have adopted a system simplifying train operation much as possible, train control is mechanized through computerization, such as TTC and PTC, and setting train routes based on timetables is automated.  Under the system, the operation of traffic signals is unattended and simply monitored, and personnel are called upon only when irregularities occur.
      At Keihin Electric Express Railway, the operation of trains, including setting train routes, is under human control from the aspect of ensuring smooth operation to the fullest, even should an irregularity occur.  This is because even though there is no problem with computerized control at normal times, under the present situation whereby empty cars are added at Kanazawa Bunko and trains are divided or empty cars are added at Shinagawa using inbound and outbound tracks alternately when trains leave every two minutes and 30 seconds, slight delays in arrival may require changes in preset train routes, making response based on predetermined programs difficult.  We believe that human experience can best respond according to circumstances by, for example, resetting train routes and prioritizing departures.  Conversely, if the operation of trains is not human-controlled on a routine basis, experience cannot be gained and when an emergency arises, personnel are unable to respond efficiently, making a disrupted train schedule worse.  Even in the event of a terminal equipment malfunction, such as a switch failing to properly line, our operation control system enables us to make an immediate judgment of the situation, minimize the effects by controlling the turnouts manually, and continue operation of trains by keeping delay within a range of five minutes.
      Although information on the location of trains is displayed at the central operation room that is responsible for train movements on all our divisions, routes at each station are set by station personnel (train numbers and other information is not displayed).  Therefore, when irregularities occur, all operation control, including the change of train destinations and switching stations, is performed on instruction from the central operation room in a way that minimizes the effects of traffic irregularities.

(3) Speeding up

      In 1995 maximum running speed, which had been 105 km/h, was raised to 120 km/h.  At that time, the signal indication system, which had consisted of five kinds of signals (G, YG, Y, YY, and R), was changed to install new signals by setting a maximum speed limit of 105 km/h for YG-indication (previously G) outer signals because the increased maximum speed made it impossible for operators to have enough distance to confirm YG-indicating signals (see Figure 3).  This enabled us to use YG-indication signals without showing inner signals and changing their location, ensuring that the signal indication system properly responded to high-speed, high-density traffic.  The indication method used was to show Y and G signals on the YG-indication signal at the same time, thereby precluding an increase in the number of signals, ensuring their visibility, and reducing the burden on the train crew.
      In this case as well, while the introduction of a machine-based multi-level ATC system was considered, a final decision gave priority to respecting train crew judgment and adopting ATS as a backup, thus making the system one based on human resources.  A simulation of the marginal operation interval conducted when the system was adopted confirms that trains can be operated at intervals of 100 seconds.
      As explained, we made a presentation on our operation control system in the belief that for railway companies similar in scale to ours, humans can adequately control the operation of trains even if a computer-based advanced system is not introduced.
      In recent years safety facilities have improved and equipment has become more reliable, helping reduce the number of failures and other irregularities and providing a lessening number of opportunities to experience irregularities.  As a result, the quality of personnel such as their initial judgment ability has declined.  In order to minimize the decline of personnel quality, we have worked to maintain the level of their ability by, for example, conducting training programs offering situations close to actual occurrences after the day's work ends.  In the future, we wish to continue our present system as long as possible.

(Fig. 1) Kanazawa Bunko Station










(Fig. 2) Shinagawa Station








(Fig. 3) Signal Indication and Speed
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