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Mi-8MSB Helicopter Technical and Economic Assessment Report
Modern helicopters market demands the presence of helicopters which is reliable, economically sound, multifunctional, equipped with modern aviation and navigational equipment. The Mi-8MSB helicopter meets all the above mentioned requirements. In order to improve operational parameters, enhance reliability and extend the period of Mi-8 type helicopters’ operation and also to increase the efficiency of their operation, Motor Sich JSC has developed and launched the program of Mi-8 type helicopters’ upgrade into the 
Mi-8MSB version by mounting of new TV3-117VMA-SBM1V 4E series engines of own production instead of the TV2-117 ones.
The construction of new engines had undergone new design solutions and modern materials, which allowed the increase of life parameters and efficiency of thermodynamic cycle.

While having the same take-off power with TV2-117 engines, the 
TV3-117VMA-SBM1V 4E series provide considerable advantages to the helicopter (stated in pamphlets). Namely:
· 20% fuel saving as compared to the basic version (hourly fuel consumption amounts 520 kg/hour, while the Mi-8T helicopter with TV2-117 engines consumes 680 kg/hour) and, as a result, increased flight range without auxiliary fuel tank amounts 600 km (Mi-8T – 465km) ;
· preservation of take-off power of 1500 h.p. up to the temperature +55°С (instead of +15°С for basic version) and up to 4600 m altitude (instead of 1500 m);

· increase of life parameters: till 1st overhaul (and TBO) – 5000 h (instead of 1500 h for TV2-117) and assigned – 15000 h (instead of 13500 h for 
TV2-117);
· simpler start in hot climate and high altitude conditions;
· steady operation in high dust- and smoke-laden conditions;
· simplicity of maintenance during operation, high reparability and reliability;

·  maintenance of engines’ steady power while operating the helicopter at almost whole range of altitudes above the sea level and ambient temperatures;
· reduction of costs for helicopters operation due to enhancement of engines’ TBO and assigned life.
The new engine is equipped with electric launch system, as the TV2-177 one, therefore during the upgrade of Mi-8 helicopter into the Mi-8MSB version no need of the auxiliary power unit (APU) installation arises, which considerably reduces the cost of modernization and twice shortens the time of helicopter’s preparation for task fulfillment as compared to the Mi-8MTV type helicopters.
Certification tests, held in Tajikistan in summer 2012 in hot climate and high-mountainous conditions, proved the considerable increase of aircraft performance characteristics of helicopter, equipped with TV3-117VMA-SBM1V 4E series engines.
As a result of work done, the Mi-8MSB helicopter has set the range of world records in sub-class E-1g class E-1 (weight from 6 000 kg to 10 000 kg), namely:
· maximum altitude reached without cargo – 9 150 m in sub-class E-1g class E-1 (take-off weight from 10 000 kg till 20 000 kg);
· maximum flight altitude with payload of 1 000 kg – 8 420 m (which is by 530 m higher that the record set by the Mi-38 helicopter);
· maximum flight altitude with payload of 2 000 kg – 7 525 m (which is by 505 m higher that the record set by the Mi-38 helicopter).
Also the Mi-8MSB helicopter set the range of world records in sub-class E-1h class E-1 (weight from 10 000 kg till 20 000 kg):
· maximum flight cargo of 5 566 kg, lifted up to 2 000 m altitude;
· maximum flight altitude of 5 440 m with payload of 5 057 kg. 
Project financial appeal:
Installation of new TV3-117VMA-SBM1V 4E series engines on Mi-8T helicopter will enable to improve economic efficiency of helicopter operation due to:

1. Enhanced life characteristics.

2. Considerably better fuel efficiency.
3. Preservation of rated aircraft performance characteristics till higher values of ambient temperature and altitude above the sea level.

Due to triple enlargement of new engines’ TBO as compared to TV2-117 engines, yearly saving of costs on engines’ repair during Mi-8MSB operation varies from USD 60 000 to USD 100 000, depending on helicopter’s flying time.

During operation at ISA conditions (Н=0 m, Т = +15°С), the Mi-8MSB helicopter has the following advantages as compared to Mi-8T:
-  fuel consumption of 520 kg/h to 680 kg/h; 
- maximum take-off weight – 12 500 kg to 12 000 kg. 
Due to fuel consumption reduction at Mi-8MSB helicopter as compared to Mi-8T one, the average annual saving while its operation will additionally amount from USD 120 000 to USD 190 000.
The fact that fuel consumption reduction both with helicopter’s maximum take-off weight enhancement allows considerable improvement of commercial payload and decrease of cargo transportation cost shall be taken into consideration.
Thus, at ISA conditions (Н=0 m, Т = +15°С) and average flight duration of 2 hours, yearly saving due to helicopter’s commercial payload enhancement may amount 
USD 80 000 – 125 000.
During hot period of the year, the Mi-8MSB helicopter is capable to transport commercial cargo by 1 500 – 2 000 kg more than Mi-8T helicopter.

As a result, the estimated period of upgraded helicopter payback in Russian Federation will amount from 2 to 3,5 years (depending on operational conditions).
