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Abstract — In accordance with the revision of the US-Korea missile guidelines, restrictions on the use of solid
propellants for space launch vehicles have been completely lifted. The solid propellant can be used as a solid propellant
rocket like the KSR-1 (Korea Sounding Rocket-1), and can also be used as a thrust augmentation booster for liquid fuel
launch vehicles. It is known that solid propellants have a lower risk of explosion than liquid propellants. but if an accident such
as an explosion at the Alcantara Launch Center in Brazil occurs, it can lead to a large-scale personal accident. In order to
prevent such large-scale accidents, it is necessary to review and reflect the minimum safety distance during use, storage
and combustion test of solid propellants from the planning phase of the project. In this paper, the minimum safety distance for
safe use of the solid propellant is presented by dividing it into storage facilities and combustion tests.
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Fig. 1. Solid-Propellant Motor.
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Fig. 2. Thrust Augmentation Solid of Delta Launch Vehicle.
Table 1. Blast Overpressure at Solid Propellants
IMD ILD PTRD IBD T2} Classl F850] 918652 that o] o7l 2okz +
55.2kPa 24.1kPa 15.9~11.7 kPa 8.3~6.2 kPa wotal el digk A 715 vh=Al A8tk Sl

2-2-2. FAFAA Qe B+ Class1 Divisionl(1.1) : mass explosion

EnlEo ooldtd o 7 Eobysl WA E 9 33E = ol Class1 Division2(1.2) : moderate explosion
2o Ao B2 348k WS ol oA o] B2 $75 Class! Division3(1.3) : mass fire
= 9 o7]|= E4ojt}, Class1 Division4(1.4) : moderate fire

ZLE0 Sk A; 15, AAA T gjdEgo wet 9E Class1 Division5(1.5) : mass detonation hazard
FE BF33) FAQg ] e e DAIFRAE Class] ZHHEZ Class1 Division6(1.6) : detonation hazard
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Table 2. Minimum Safety Distance of Solid Propellant Storage Facility

Wikg) D(m) Wikg) D(m)
<450 23 25,000 78
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1,000 27 60,000 99
1,500 30 80,000 109
2,000 34 100,000 119
3,000 39 130,000 134
5,000 46 180,000 159
7,000 53 260,000 193
10,000 60 350,000 219
15,000 63 500,000 251
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Fig. 3. Increase rate of Minimum Safety Distance of Solid Propel-
lant Storage Facility.
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Table 3. TNT equivalent of Solid Propellants

Type/Material TNT Equivalence
Composite Rocket Propellants 50%
Double Base Rocket Propellants 100%
Composite/Double Base Rocket Propellants 100%

O] TNTS7}3EE %2, CFR W DoD %40l AFE- A= 2A|5] 4
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2 71x] 319 AHIS B QB HI1 357 WAL SR A1) AR A
DAFAA INTS7HES 50%= $kstar QIUh11]. 2%, sl 715
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Table 4. Overpressure Reference Value for Calculating Safety Distance

Evacuate only personnel inside  Evacuate all personnel inside and
the building (IB) outside the building (OB)

6.2 kPa 2.4 kPa

Table S. Minimum Safety Distance required during Combustion Test
according to the Amount of Solid Propellants

£z
Sl

D(m) D(m)

Wikg) B OB Wikg) B OB

450 109 241 25,000 414 921

500 12 250 40,000 485 1,077
1,000 141 314 60,000 555 1233
1,500 162 360 80,000 611 1357
2,000 179 397 100,000 658 1461
3,000 204 454 130,000 728 15595
5,000 242 538 180,000 800 1,778
7,000 271 602 260,000 904 2,010
10,000 305 678 350,000 999 2219
15,000 349 777 500,000 1,125 2,499

Korean Chem. Eng. Res., Vol. 59, No. 2, May, 2021

s
1 ] 1 1 1 1 1 1 ) 1 1 ] 1
500,000 -
—&— 6.2kPa(IB) //
400,000 —=&— 2 4 kPa(OB) / _
)
£
— 300,000 -] _
C
o
©
Q
© 200,000 -
o
kel
3
100,000 -] .
0 _
T T T T

———TTT—T
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600
Safety Distance (m)

Fig. 4. Increase rate of Minimum Safety Distance Required during
Combustion Test according to the Amount of Solid Propellants.
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