Francorail CSE 26-21 ALCO’s for Iraq


On 27 May 1980, the Iraqi Republic Railways Organisation (Ministry of Transport and Communications) signed an important contract with GIE FRANCORAIL-MTE for 72 high power diesel-electric locomotives, of which 61 were for freight traffic and 11 for passenger services.


These locomotives made up a traction fleet for haulage across Iraq, for the most part on new track, of freight and passenger stock built under contracts placed at the same time with European and French manufacturers (including ANF-Industrie which merged with the FRANCORAIL group in November 1980).





Iraq lies between Turkey to the north, Syria to the west, Saudia Arabia to the south and Iran to the east. With the exception of Mesopotamia, it consists of wide expanses of flat, desert country.


As it is situated around latitude of 35° north, Iraq has a subtropical climate with temperatures rising to 55°C in the shade in summer, but falling to as little as -10°C in winter.


This plain, whose maximum altitude is 600 metres above sea level, is prone to violent storms which can erupt suddenly and last for three days at a time, accompanied by clouds of sand with a particle diameter generally below 200µ.


During these storms, visibility may fall to as low as a few metres and traffic is naturally brought to a halt, or has to slow down very considerably. The speed at which sand piles up can be readily imagined.


Even in calm weather, passengers travelling at 150 km/h have their view obscured by shimmer, and it is barely possible to signal from one locomotive to another over the couplings when double-heading.


It is under such conditions that locomotives have to operate between Baghdad and Al Qaim along the Euphrates, and in particular when serving the Akashat phosphate mines in the open desert.








Locomotive type CSE 26-21





This locomotive has been specially designed to meet all requirements, both climatic and technical, specified in the contract.





2. 1. Compliance with U.I.C standards: a guarantee of quality


The Union Internationale des Chemins de Fer (U.I.C.) has issued a large number of manufacturing and operating regulations applicable to railway equipment, to which it continually adds new or updated regulations.


In accordance with the terms of the contract, all U.I.C. rules and recommendations affecting diesel-electric locomotives have been complied with, and International Electrotechnical Commission (I.E.C) standards were applied if there was no U.I.C ruling on a particular point. Other more general standards were also used for areas extending beyond the railway field.


On occasion, even more stringent requirements have been applied: e.g. axles conform to regulations laid down by the Association of American Railroads (A.A.R.).





2.2. Adhesion qualities throughout the speed range: a guarantee of performance. Fine graduation of tractive effort, together with progressive use of engine output as speed increases, provides smooth starting power. This power is applied evenly to the wheels, thanks to careful weight distribution and a low load-transfer factor. Overall control is by load regulation combining the qualities of the Woodward governor and the fast response of the electronic equipment controlling the electric transmission. This transmission incorporates a sensitive and effective anti-slip device based on detection and correction principles adopted on the latest S.N.C.F electric locomotives. Advantage is also taken of these adhesion qualities in braking, thanks to the flexibility of the rheostatic brake which can be used on its own or in conjunction with the air brake.


2.3. High-speed stability for passenger duties: a guarantee of ride comfort and track holding. This stability has been amply demonstrated, both in the freight and the passenger version, during tests carried out on track at speeds of up to 160 km/h. Lateral acceleration always remained well below the values regarded as critical, and, as we shall see later, initial commercial operations with six passenger locomotives of the same type delivered to the Saudi Government Railways Organisation have wholly confirmed the results obtained in France.


Such stability characteristics are inherent in the Creusot-Loire bogies, and their connections to car bodies via ubber dampers, ensuring excellent track-keeping and effective bogie readjustment.


These bogies are identical on both locomotive versions, apart from an additional lateral hunting damper on the passenger version.





2.4. Efficient braking: a guarantee of safety. The brake gear is of the electropneumatically-controlled pushbutton type, with two-stage brake cylinder pressure. Pressure switches controlled by the pressure in the main brake pipe provide four levels of combination with the rheostatic brake, which is used instead of the air brake except in the event of a fault. This results in a significant reduction in shoe and wheel-tyre wear. In the event of an emergency , the combined effect is such that, in all which the locomotive is put, its brake weight is no less than 80%.





2.5. A tried and tested diesel engine: a guarantee of reliability. The locomotive is powered by an engine manufactured by ALCO Power Inc. in the U.S.A. Its maximum rating is 2910 kW at 1100 rpm (U.I.C. standard) and is set to develop 2650 kW at 1050 rpm at site. It belongs to the 251 series of ALCO engines which were used between 1953 and 1978 to power some 1400 locomotives operating on 70 systems in the U.S.A, including 500 sixteen-cylinder engines, to say nothing of the numerous other marine and land-based applications, or of the many similar engines exported or manufactured under licence.


As the operating life of a locomotive is on average 25 years, a large number of these engines are still in service today. It is an engine whose endurance requires no further proof, and which has recently successfully undergone the 1000-hour endurance test required by the U. S. Navy.


The electrical transmission which transmits the power developed by the diesel engine to the wheels of the locomotive is also highly reliable. Apart from a few minor details, it uses the same traction motors which have proven completely satisfactory to Iraqi railways since 1970 on their 20 Bo-Bo locomotives.





2.6. Efficient air filtering: a guarantee of long service-life. Air filtration, which is required for ventilation of the various parts of the locomotive where pollution constitutes a serious problem, operates dynamically using centrifugal action. Its efficiency is maximised by a continuous draw-off action created by two motorised fan units for dust extraction. It also has a finishing stage using oil-bath filters for purifying the engine combustion air as well as the compressor intake air.





In addition, the body is constructed to be maintained at slight overpressure.


All the basic features listed above correspond to the objectives set at every stage in the development of the locomotives, whose general characteristics are given in Table 1. There is every reason to believe that they will provide excellent service in Iraq.


The following sections will give the main design details as well as the results of performances recorded on S.N.C.F. tracks in the first half of 1982.





Tests on S.N.C.F. tracks


In the first quarter of 1982, tests were carried out on the first two freight locomotives between zero and 110 km/h, initially in order to complete various adjustments and then to monitor performance.


Subsequently, other stability and performance tests were carried out at up to 160 km/h after interchanging the bogies on one locomotive.


All these tests were carried out in the Western Region, from the Quatremares Works (near Rouen with the assistance of the S.N.C.F., and using test vehicles 627 and 251-5 (and its accompanying vehicle).


Most of the recordings were made between Sotteville and Mantes-laJolie either on main-line tracks or on the branch line via Serquigny and Glos-Montfort, which includes rougher terrain, providing better opportunities for tests on starting under difficult conditions.


In the course of these tests the following aspects were examined:


 starting and hauling trains weighing 2010 t up a 10% gradient without wheel-slip, developing a draw-bar pull of approximately 370 000 N;


 benchmarking, during which the tractive effort at the wheel-rim easily reached maximum guaranteed values and more, as values of 440 750 N without failure were recorded;


 hauling trains at speed, which confirmed that the power levels conformed to specifications throughout the speed range;


 stability measurements with simultaneous monitoring of vertical and lateral accelerations in the cabs and on the bogie frames.





The results were excellent in every respect up to 160 km/h. This made it possible, without any restriction on the part of the S.N.C.F., to perform braking-distance measurements in order to determine the brake weight of the passenger locomotives.


At 160 km/h (or 10 km/h above the specified maximum speed), the values did not exceed 0.28 g on the bogies and 0.8 g in the cab - on straight track - which is a very reasonable level, and one that never led to sustained hunting movements.


The ISO/S.N.C.F ride index values were calculated at 16 hours in the front cab and 11 hours in the rear cab in the lateral direction.


In the vertical direction, at 160 km/h, the acceleration remained around 0.2 g and the ride index value was 7.5 hours.





8. Initial operating results


Due to the war between Iraq and Iran, it is not yet possible to put the locomotives into service. However, six units similar to the passenger version - except in a few details which do not affect performance - were delivered to Saudia Arabia in August 1982.


These six locomotives, with different livery, are now in commercial service hauling passenger trains between Damman and Riyad.





We shall have to wait a few months before it can be confirmed that all the new engineering problems, especially those posed by the environment, have been resolved. What we can say for the moment is that, since the introduction of these locomotives, crews have expressed considerable satisfaction with ride quality and with the low level of noise in the cab.


The stability at high speed demonstrated on S.N.C.F. track has been confirmed under local conditions, as traffic speeds of up to 160 km/h and beyond have been successfully reached.





Traction and braking performances have fulfilled expectations.





These initial results are encouraging for all those who were involved in any stage of the development of these locomotives, and we have every reason to be optimistic about the results that will be achieved once it becomes possible to put the 72 Iraqi locomotives into service.


