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A Review of Domestic and Foreign Safety Standards for Military
explosive Testing Facilities and effective application measures
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Abstract Fire and explosion accidents continue to occur in domestic chemical manufacturing industries.
This is the same for military gunpowder storage and manufacturing or test facilities. The causes of
explosions are approximately 75 percent of non-compliance with safety standards, approximately 20
percent of defects in the facility itself, and approximately 5 percent of arson or other reasons.
Domestic-related laws on test facilities that carry out detonation and ignition using gunpowder, such as
performance tests of military gunpowder in Korea, include the Defense Business Act and the guidelines
for the safety management of ammunition and explosives. Domestic laws and standards related to
military gunpowder are operated around the facility standards of ammunition and explosives storage
facilities or buildings in manufacturing facilities, and reflections on personnel protection against
accidental or intentional explosions are insufficient. As a result of reviewing IATG(International
Ammunition Technical Guidelines) of the United Nations, AASTP(Allied Ammunition Storage and
Transport Publication) of NATO(North Atlantic Treaty Organization), and DESR(Defense Explosives Safety
Regulation) 6055.09 of the U.S. Department of Defense, there were technical data for personnel
protection in the foreign military gunpowder safety standards. They were referred to each other in three
criteria and used complementarily. It is appropriate to apply technical data, such as the personnel
protection process of foreign military gunpowder safety standards in Korea, to reflect them in policy,
or to prevent casualties through engineering approaches to each facility if possible.
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Table 1. Explosions caused by explosives that
occurred recently

Year/Month Accident details

- Explosion at explosives
manufacturing factory
+ Cause : Short circuit (Assume)

2007/6

+ Explosion of exp:osives that
were temporarily stored
+ Cause : Unkonown

2014/2

+ Rocket-propelled solid fuel
explosion

+ Cause : Insufficient compliance
with work safety standards

2018/5

- Gel propellant fuel laboratory
explosion

+ Cause : Accident prevention
measures are inappropriate

2019/11

+ Semi-finished explosives in
emulsion state
+ Cause :

2022/1

Explosives explosion
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Table 2. Safety standards of "Act on the safety
management of explosives'[7]

Division Safety standard summary

+ Division of dangerous-zone and

Manufacturing non-dangerous zone

facility - Installation of a fence boundary
+ Security object and security distance
- Storage amount
i - Distance between storage and
Explosives X
Storage security goods y
+ Standard of facility by class
- Storing and handling methods
Explosives + Facility standards near the
handling place of use
place + Usage limit and security distance

+ Designation of manager

+ Preparation and operation of
risk prevention regulations

+ Self-safety check and plan

+ Packaging standards of explosives

Administrative
measures
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Table 3. Storage by class[7]

Class of storage Gun powder Explosives

storage storage

First 80 ton 40 ton

Second 20 ton 10 ton

Third 50 kg 25 kg

Under water 400 ton 200 ton

Temgora‘ry 30 kg 15 kg
repositories
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Where, SD :Security distance (m)

SD;;, - Denominator's security distance
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regarding backlog capacity (m)
W15 :backlog capacity listed in attached
Table 12 (kg)
SD,, s - Denominator's security distance
regarding backlog capacity (m)
W5 * backlog capacity listed in attached
Table 4, 5 (kg)
W, - quantity to be stored (kg)
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Table 4. Contents of Department of Defense Regulations

Division Contents

Chapter 2 Explosive Effects and Permissible
Exposure Range

Chapter 3 Safety Prevention Activities

Chapter 4 Hazrd Classification and Storage Principles

Chapter 5 Facility structure and location selectiom

Chapter 6 Safety distence (QD)

Table 5. Contents of AASTP

Division Contents
AASTP-1 Safety Principles‘ -for The Storage- of Military
Ammunition and Explosives
AASTP-2 Safety Principles fgr The Transpo'rt of Military
Ammunition and Explosives
_ Pronciples for The Hazard Classification of
AASTP-3 Military Ammunition and Explosives
AASTP-4 Explosives Safety Risk Analysis Manual
Guidelines for The Storage, Maintenance and
AASTP-5 | Transport of Ammunition on Deployed Missions
or Operations
AASTP= T %9] Fig. 13} Z&o] AASTP 1, 3, 4,

59] 8ol A= ¢dA=le] 8=t AASTP-191A4+=
ghore] QFoll @2 FAZ|(Quantity Distances)ol] ™
"°‘HH TR glom, AASTP-390A4= & IMRE

FHE 1.687H4 oFf9] Table 63 & °] EReh

Table 6. Hazard Division in AASTP-3[11]

o] 7l vl =R = FEE P +4<1 DESR
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okR)e] QFHTA  71E2 NATOS AASTP(Allied
Ammunition Storage and Transport Publication)

3} o] 9] DESR 6055.097F 9ltt.

3.1 NATO AASTP

NATOS] AASTPE B FRF7| 7oA 7|Eo s
S 28 Eroko] AR o3 wEst obd Aol
[10]. AASTP-15¥] AASTP-52 450 1o 1y
82 o] Table 57 Zth

519

Division Subject
Division 1.1 Mass explosion hazard
L Projection hazard but not a mass
Division 1.2 R
explosion hazard
Fire hazard and either a minor blast
Division 1.3 hazard or a minor projection hazard or

both, but not a mass explosion hazard

Division 1.4 No significant hazard
- Very insensitive substances which have
Division 1.5 .
a mass explosion hazard
o Extremely insensitive articles which do
Division 1.6

not have a mass explosion hazard

AASTP-4olA= o B HT=
B} WHE AlFeltt. AASTP- 501]/\1 ﬂ?ﬂ ZolA <t
ZAAZQ FD(Field Distances)?} 24 A]9] 4822 9]
gk 9 ZE ok ¥4 B7F S AlgE

3.2 UN IATG

UN®] IATGE 28 woF B9l 4] 714 A3elolct.
%8 g 4 o9 Table 73t 2k,

IATGE woF Qrazhelo] Tt 479} 9% gk
2 QYA ol gom, & BoA NATOS) &
o QI 7191 AASTPS} Ugo] U5t IATGAME
28 sk di8 1.18~1.6871 NATOS} Ea}
Al FEgH13]
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Hazard Classification

Guidelines for safe storage of ammunition

AASTP-1 AASTP-5

Home country: Deployed operations:
Quantity Distances (QD)  Field Distances (FD)

If these cannot be met:
Explosives Safety Risk Analysis
w
Detailed models Practical method
Fig. 1. How AASTP Works[12]

Table 7. Contents of IATG

Division Subject
IATG 01 Introductiér.l and Principles of
Ammunition Management
TATG 02 Risk Management
IATG 03 Ammunition Accounting
Explosive Facilities (Storage)
IATG 04 Field and Temporary Conditions
IATG 05 Explosive Facilities (St'orage)
Infrastructure and Equipment
IATG 06 Explosive Facilifies (Storage)
Operations
IATG 07 Ammunition Processing
IATG 08 Transport of Ammunition
IATG 09 Security of Ammunition
IATG 10 Ammunition Demili‘tarization
and Destruction
IATG 11 Ammunition Accid(.ents: Reporting
and Investigation
TATG 12 Ammunition Operational Support
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IATG 01.80 (Formulae Ammunition Management)
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@ Determination of effects of the explosion
* Airblast  + Debris  + Ground shock  + Thermal effects

|

@ Determination of the consequences
- Damage to buildings by air blast
« Human vulnerability by air blast
« Human vulnerability by debris
- Damage to bulidings and equipment by ground shock
- Human vulnerability by thermal effects

!

(3@Determination of the likelihood of the consequences
- Probability of breakage of windows and collapse of structures
- Probability of fatality, major injury by air blast
- Probability of consequences for people in an ES
- Probability of consequences by debris hit

Fig. 2. Three-Step Process of Risk analysis in IATG
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Table 8. Contents of DESR 6055.09

Division Subject
Volume 1 General Explosives Safety Information
and Requirements
Volume 2 Explosives Safety Construction Criteria
Volume 3 General Quzhtntity*Distance Friteria for
Accidental Detonation
Quantity-Distance Criteria for Airfields
Volume 4 and Heliports, Piers and Wharfs, and
Specific Facilities
Quantity-Distance Criteria for Intentional
Volume 5 Bums or Detonations, Energetic Liquids,
and Underground Storage
Contingency Operations, Toxic Chemical
Volume 6 Munitions and Agents, and Risk-Based
Sitting
UXO, Munitions Response, Waste
Volume 7 Military Munitions and Material
Potentially Presenting an Explosive Hazard
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Where, P, : probability of lung injury
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V :value of formula 4
V=P, /(4.17—0.00164ln(¢)/t+0.0161/t)

sca 4
Where, P,, :actual scaled overpressure (Pa)
t :scaled positive phase duration (s)
t=t,(Cy/m)"* < (B,/ P, )" ®)
Where, P, :actual scaled overpressure (Pa)
Cy 70 (refrence body weight) (kg)
m : body weight (kg)
t, . duration of positive pressure wave (s)
A9 Eq. (3), @), O)F B9 FLAAC=E QIgH QI
Y] ¥ £JOE gt AMY 2 BA SEE & 4 Stk
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p=1- ©)

Where, 7;: probability of hit
q; ¢ area density of fragments
(number of fragments /m?)

Ay target area (e.g. 0.56mt for a person)

q=Q/R*<e @)

Where, g; : area density of fragments heavier

— @M/ M)

than Mr (number of fragments /m?)
@, - total number of fragments per unit

solid

direction by an ammunition item

angle emitted in target

R : distence (m)
M,  foragment mass under consideration(kg)
M, : average of fragment mass(kg)

9] Eq. (6), (7)& olgsdto] el Edho] A
A9 §JAoA & nhH Fgol| AFe SES o
4 AUt
4. 7 AT ARA|HL M2t JH Mot
4.1 U AT AI¥AY o7 |1Ee ZHIH

4.1.1 NEAES #2H P |1E HE M

SO St Rl 28 BloFR A 7
S S WY A J1ES G hr] BAHl
oIt L) ATQOI9NHE HoF 2 ELE bt

L
.



p=4

HERNL P R

2 A234 A12%, 2022

T

FoltA ol 'hof Bl HdhE A} A
A71E0M & 7 ARl ZEEAH.
HaA Aa, UE AV, A
Ao, TEE AddET FIE AL
A vigolu A, Alxgde HAet
tidelA =uie} F7IEo] AHAISHA]
© = AHH18L
E50] T8 slekR AlAAIES] A9+ Aol
A B7ke] g g s S| @Al k. mEbA R
< AR Aee =99 Ve A8SAY, FE A
20l ZRIHS ARSshe 5 A e 371
sto] PdHEE AAlSHaL glod, aqtE ZGAelA=
JFA7I1E A8e Lot Ye B TAY 5 Uk
AN Ee R 28 SokR ARAIE B
AGAE] 71Ee 2 8 SR AAER A8
She A= o 11 o= 18 SRR AlAIEE A
A g AZAL B3] SfFRH AR S)°l A2 7
S7F g ZlolH, AlFAEOA AF9 FRE ARG
AL ShEfEte o] AN B ef B EkE
bd#e] 7|E AAoME tiFE A FAANE 2 &

Q.

N

(o)
°
X
T
N

o

4
8l

2727t 22.9m= BAIEO] QlojA] ATF SloFF AlRA|
o] A A2y A= wiA e o2 ol A7

= 59 EA™C] Ut} A& 014 1.4F FekRE &
FEE FF8 7IEZAY B 1719 7tERA] & Ffek
F2 oF 40~60 g olut, U HiTE W A FAXNA
FAAT = 1.47 3FF 1,360 kg 7159] 22.9 mZ
BAEo] Qiet. o] EAIE sidstd & 3R
SA3olu, DESR 6055.0990 W2 A7 H= Al
a7t Y& A FAAYE © FA Z8F 5 ok
Aol et wEbA Y] A A=E st
g FAAYE FLsfokt k= Aol U A o]
.[15,18].

A EAY 9 FiAsiAE A A AR
2 QIS A UR E= 9] QIFHsi7t 8 71&
Hola, SHAAAS 7 LoubA =W AFdF7F 235
FARRE AAISHA] gotA WPt THE= AR
9] 7% HAQl HYo] Tt} & IFRE M3t E=
71Es5to] AYstAY, SRIRE 2 HFS 4= gt 8l
£ ARAEE Q159 9 & HgH0E AvtE|o]
Rom o] ZAE sfdst7|oll= Ald7]Ee] B3} Hof
UA LI bH7|EOA IHEA] o= AR &

=2
1o 1o
% sek,

il

ool
oR

R
i

al
S

522

4.1.2 NZAI29] 1F ord THEH EXto| =i
U] £ SR oM Fez s T

She Zar it 9 v Sof
e B2 Eale
£ A% el Aol e
U gerage #8 5 A9dor nesy 9
otk Wit Top W EukE ohatels|E A
A stobs AzA ol AgAde] F271%, <
HAR 12 STk 0HQl Zdo] PofALt
FHolA WA Asht o] wAsElekE 27}
29l A% Zxolut 7|eh Hehe WaysHA ke Al
4] 712 B3 9] HRel
ARE 2317 91 ok 5 sloks A4
Qo= asp0] sjoFRekE A4e) F2HS T1ES
B Ea e 2246e) W) ool Zhssht, o

z
PRl AR Ao A AUshe AU AL e

o

89 7
g 7=

A QR 7o) Baalolt, wofolut 241719
59| SlpRE M5k Ao} WIS SfoFsh 2
A4 0 AES Bl Hhg A% FEs] 9
g R, 2 Y QYIRS Agstel AgAAe)
A9} Q19le] B4, 9NE wET Wart ek
42 28 BT AIBAIMO| OFX7IE JHAEoL
4.2.1 NZAO| TR QFH7IZ It
o] slors T W 2 28 SRR W HEe
AFRAZAY, AFADE F 9 20l AFA
7R AS FIAQ Ato] 7|27} Hold o] 9]
o). oleid 452 W A4 TH7|E 5L 28 Bk
ARAEE TR AZ2e 48 4 Uk cher 2

& SIOFR ABAES S7kehyol ohlet s R At
Zefo]) 9o, Slofrolit ABAY F AFARY
el wet i A Fa S YA ) 7]
2o 272 nestn UA el

Slok 7rol, AIAES A WA ATl U,
A7t Tk S Ed 4GRS SR gon
2, F AOIA BOFRE AAgSIE AFANC] e
A4 P7|ES WHoE vkl s Aol 1 3
a8k, o] F9l Fhol WS I WIS @
Th BjoRR ABAIA0) SRR Ba olgoR e
S 488 et JonE, AR uPY
WAle] QHYIES ARSIt Aol BT Zo]

ot



8 SloFR AP F-9) QY FE L aa

9l 28

v

et

4.2.2 NZAI29| QIHMH 7|1E HE Yt

U] sk H7IE WETeRE, SlorRo] A1
Hog kEEE Y HoiE ofudl WHoR uels
of sh=A] & 4 girk. ¥HHol =919 slekR b7z
A Qzte] TsiE Y= AR} SorRo] g
S AR FUIQr W HHAE E JARRE o]

A8 Feo] A wAehs s AldS E9 2
39 FEE Asts Fge] AetEo] 3lon, <
e o ol HEo] FEE o] HFro 1
e WA Hevtel digh BEs AAlska ok
whebA, =€) 7oA 2egt Q1Y S0 BEE ¢
g Fd7IES A8ste] S AR, 2 S
AspAEY 5 bdde] skt AEe] Adstef disy o
3= T 5 AT SR AIFAEEE =i #8o] 7}
Tt IgtHTIE I HEe] Wt Soll 7IEHo
ol S WA A1) HebdEt g usE &4s)

¥ 5 e oItk

=

bl

o]

or o

o

39

5.

EOAEERDEND
slobs ARAIY, AZAHeH
A4 Ao et ohdslES
oItk 28 iR ARALS
e A3t 4% HOFRAPALY B9 Be ool F
23k TESE A71EE A 8 Aoleks AelAl
ol 28t obdslEe Iz HEsh] ol

E4, ) SRR QHv|E B M Akl
A, A7\, 19 5o B QARe dat A8

27 o= Ffel 919l

%3 9o
UN, w] =%, NATO®| &
BIBH IPFE7IFEe] oSt F
slsklnt.

SjFRE Ak 719A| B A1
oA A SRS HFUA FEER] Hido] 244
o= kEd § Sl B9 FLE AA 9 L] o
3 37k 3 ) Qjule] wAte e sk b 2%t
12 7hs8nt B3 78, AleAd dE dss
]oll A5she el B3 7hedE Este] [P
AAElor & Aot olg AsiA = A M=
T8 SRR AlFAIEE Xt R7IEs A5k

sfors ohazlEe
Nog Age|x

b R

oz g

il

=

=

523

of s, ARA AT} e 4% sloks = slokd A
BAY AI1ES AGAA B AEA AT kA @
AHow Ag sopshs BAI% AFsIEe] 48
HES ARslorhs EAIS sdste] 2wl v
g 5 S ook ek,

28 SorR AlBAAe] dvlEe Agetel T B
2 ol 24 A8l 4% 28 sokrel 9
T4l e HAANE Age) et wue B @
g AR VIR A 9 A8 SOl Bt
A7t ol el REG AHolc 2§ okR A
HAEY k7] el dEtdrlEdt I eSS
ST Ul 8 Btk AlHY] QddElof 7o
% e ol

References
[11 Chemical Safety Agency, Status and Cases of

Chemical Accidents, NICS, 2022, Avialable From:
https://icis.me.go.kr/search/searchType2.do
(accessed june. 22, 2022)

S. K. Lee, Y. B. Bae, J. G. oh, “Consequence Analysis
of Gas Explosion in LPG Vessel Retail Store Which is
Located around Apartment Complex”, Journal of the
Korean Institute of Gas, Vol.10, No.3, pp.48-51, Sep.
2006.

J. W. Shin, J. K. Kim, “Effects of Near-Field Explosion
of High Explosives on Blast Over pressures and
Impulses”, Journal of the Korean Society of Hazard
Mitigation, Vol.16, No.6, pp.21-28, Dec. 2016.

DOI: https://dx.doi.org/10.9798/KOSHAM.2016.16.6.21

Y. K. YOON, “Evaluation of Blast Pressure Generated
by Explosion of Explosive Material”, Journal of the
Korean Society of Explosives & Blasting Engineering,
Vol.36, No.4, pp.26-34, Dec. 2018.

Y. K. YOON, “Effects of Explosion on Structures”,
Journal of the Korean Society of Explosives & Blasting
Engineering, Vol.37, No.4, pp.10-16, Dec. 2019.
DOI: https://doi.org/10.22704/ksee.2019.37.4.010

B. 1. Kim, A Study on The Damage Effect and Safety
Management of Military Oil Fire Explosion Accidents,
Master’s thesis, Seoul National University of Science
and Technology, Seoul, Korea, pp.1-81, 2022.

National Police Agency, Act On The Safety
Management Of Guns, Swords, And Explosives, Act
No. 15808, Oct, 2018.

National Defense, Defense Acquisition Program Act,
Act No. 17165, Mar. 2020.

National Defense, Instuction on Safety Management
Standard for Ammunition and Explosives, Feb. 2022.



AN &85 =5 A A123d A28, 2022

[10] J. A. Moreno, Manual of NATO Safety Principles for
The Hazard Classification of Milltary Ammunition and
Explosives, Technical Report, NATO, Spain pp.3.

NATO, “Allied Ammuntion Storeage and Transport
Publication”, AASTP, 2006.

(11]

[12] M. M. Vandervoort, M. W. sharp, Probabilistic Aspects
of The Initiation of Ammunition and Explosives,
MSIAC, Avialable From:

https://www.msiac.nato.int/ (accessed june. 30, 2022)
UN  SaferGuard, Guide to the International

Ammunition Technical GuidelinesUATG); Guide to
IATG, Technical Report, UN, pp.16-22.

(13]

[14] UN SaferGuard, Guide to the International Ammunition
Technical GuidelinesUATG); Formulae ammunition

management, Technical Report, UN, pp.1-38.

DoD 6055.09 Edition 1,
Regulation", Mar. 2012.

U.S. Department of Defense, Unified Facilities
Criteria; Structures to resist the effects of accidental
explosions, UFC 3-340-02, 2008.

T. A. Zaker, “Fragment and Debris Haards", Technical
Report, Department of Defense Explosives Safety
Board, U.S.A, pp.6-17. July 1975.

J. W. An, Defense & Technology, “A Study on tha
Safety Inspection Results of Explosives Handling
Defense Manufacturers”, journal of Korea Defense
Industry Association, Defense & Technology, Vol. 485,
No. 7, pp 62~75.

D. W. Kang, S. Lee, B. H. Jung, D. S. Sim, “A Study on
Effects of the Artificial Stucture by the Blast Pressure
Simulation”, journal of Korean Society of Explosives
& Blasting Engineering, Vol.28, No.2, pp.17-27, Dec.
2010.

(15]

“Defense Explosives Safety

(10]

(171

(18]

(19]

A

—

ol H(In-Beom Jeon) (M3

oIf

< 20149 2¥ : A2sriedsta
7| A AR S S SE (Z5EtA
+201849 79~ 20194 129

oF

KCC H&37d rdehg+
201949 29 : QAsiistw gyt
S AIAGEAT (FeHAD
+20209 1¥~8A - FWEE
A4 A4
FAlEop
ARIRHd, &%, IRE, - ¥

524

=1 JPZ |

#(Gyeong-Seop Hwang)

+ 201949 29 : EAdEE &9F
sk} (ZekstAh
+ 2020¢ 8¥ : RAdisty Uuid)
ol A% AT (FHAAD
+ 20219 7€ ~ @A FTIeE
29 A7
(T4 RO
2833}, Y HE A, APEt
b A 9%(So-Yeon Park) (M3
+ 20164 29 : ZEoisty &M
st (8P
- - 20184 29 : ZUTHEL YA
¥ Eoistd AsAAs (T4 AN
- 20208 1€ ~ AR FIEE
A9 A7
(FAER
A, AFJokd, ARA, Ad

0| &t &(Chan-Ho Lee) [Hslgd]
+ 20199 8¢ : HATSt AFAA
N )
+ 20204 1€ ~3A : I |eE
49 A7
(FAED
ARQEA, e FHE, SA-Zd WS, 43



