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Appendix ‘A’ 

Table A.1: Comparison between Apollo and Soyuz Deceleration System 

Apollo (with payload mass of 5900 kg) Soyuz (with payload mass of 3000 kg) 

System description 

• Two stage cluster parachute system. 

• Total number of parachutes was 9. 

• Initiation altitude was 7.6 km. 

• Main parachute deployed at 3.07 km. 

• Redundancy is provided in every stage 

of deceleration, by adding one extra 

parachute in drogue and main 

parachute. 

• The terminal speed was 8.9 m/s.   

• No retro rockets were provided (landed 

on sea surface). 

Abort Case (landing on sea) 

• The same parachute can work in abort 

situation by overriding the 1st stage 

deceleration if desired by crew. 

• Abort altitude was not known. 

• The size of the main parachute is same 

both for nominal and abort case (26.27 

m). 

• In the case of abort, the maximum 

deceleration was the same as that in 

nominal deployment (8.9 m/s). 

• No reserve parachute is provided. 

 

System description 

• Two stage single parachute system. 

• Total number of parachutes was 6. 

• Initiation altitude was 10 km. 

• Main parachute deployed at 5km. 

• Redundancy is provided by keeping a 

complete backup system of reduced 

diameter parachutes. 

• The terminal speed was 8 m/s. 

• Finally, 2-3 m/s with the retro rockets 

(landed on ground). 

 

Abort Case (landing on land) 

• Separate parachute system was provided 

with smaller diameter parachute followed 

by retro rocket. 

• The abort system is designed to deploy at 

an altitude of 3 to 6 km. 

• Size of main parachute was 35.7 m in 

primary system, where 27 m in backup 

system. 

• In the case of abort, the maximum 

deceleration was up to 10 m/s, and final 

deceleration with retro rocket in worst case 

scenario is up to 4 to 9 m/s. 
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Forward heat shield Separation 

• Forward heat shield removal was from 

the top of the module. 

• Forward heat shield removal is done 

by mortar ejected pilot chute. 

Failure Modes 

• Failure detection and backup actuation 

system is not required due to inbuilt 

redundancy in the system 

• Any failure in parachute during re-

entry will be taken care of 

automatically by the respective 

redundant parachutes.  Hence, 

possibility of losing stability was 

avoided. 

• It had single system with single 

forward heat shield.  If the forward 

heat shield does not open, the 

deceleration process cannot be 

initiated. 

Parachute Deployment  

• Parachutes were mortar deployed. 

 

Reliability 

o Reliability of the complete system is 

0.99994 

Forward heat shield Separation 

• Forward heat shield ejection was from the 

side of the module.   

• Details on forward heat shield ejection 

method are not available. 

Failure Modes 

• Failure detection and parachute activation 

system was designed for triggering the 

secondary parachutes. 

• If the failure in the parachute occurs 

during re-entry, the module may lose its 

stability.  The abort system was to be 

deployed at this stage. 

• Two separate deceleration systems were 

provided with two separate parachute 

containers each with separate Forward 

heat shield. 

 

 

 

Parachute Deployment  

• Deployment mechanism (whether mortar 

or catapult) is not known. 

Reliability 

• Operational reliability is 0.960 in normal 

mode 
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