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Review of the Design Criteria for Lightning Protection System in the
Mobile deployment position for Anti-aircraft Weapon Systems
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Abstract This paper addresses the design criteria for lightning protection systems in mobile deployment
positions for anti-aircraft weapon systems. Previous research has focused primarily on fixed deployment
positions, but the need for mobile deployment position studies is growing as anti-aircraft weapon system
research advances. This paper proposes design criteria referencing MIL-HDBK-419A and UFC 3-575-01.
The study starts with the research background, reviews existing research on lightning protection in fixed
positions, and highlights the differences between fixed and mobile positions. The key considerations for
mobile deployments include common grounding for clustered vehicles, applying a 1:1 protection area for
lightning rods, and using a 30° protection angle for structures with explosive materials and a 45°
protection angle for others. The study results provide essential data for improving the efficiency and

effectiveness of lightning protection systems and enhancing anti-aircraft weapon systems.
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Fig. 1. Main components of an anti-aircraft
weapon systems
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Table 1. Method for lightning protection system in a
fixed position[3]

Lightning Protection Design Criteria for Fixed Position
System component Lightning Protection Systems
Lightning Protection LPS - I
System Level
- Individual Grounding Preferred
Method - Consider Common Grounding
depending on the environment
Grounding | Constructi |Lightning rod — Type 1 (under 10 Q)
on Types | Otherwise — Type 3 (under 100 )
grounding .
rod type copper grounding rod
Type Lightning Impulse
Lightning | Protection o
Rod Area No Criteria
Length 23m
class 10 kV / 5 kA
(sole external path)
Surge 4kvV/2kA
classIl i
Protector (panel ingress path)
classIll 2 kv/ -
(direct ingress path to the equipment)
Protection
Angle Angle Selection Based on
Method - .
X Protection Level
(protection
radius)
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Table 2. Resistivity according to soil typel8]

unit : 2'm
Soil type Min Avrg Max
Sandy, dry, flat, and w1l w1l w100
typical coastal area 310 5+10 5*10
Gravel, crushed rock w12 “103 w103
powder, brine 610 2510 7+10
Clay, shale, loamy soil 3*102 4*103 2*104
Clay, shale, and loamy )
soil with varying 10% 1,5*104 10°
proportions of gravel
Gravel with low clay, .
sandy loam, and 5*104 10° 10°
minimal granite content
P 4l
R=-Ln 1
onl "V d ()

* R : When a grounding rod is inserted into the
ground, the resistance of the grounding rod

* o . Soil resistivity

* | : Length of the lightning rod

* d : Diameter of the lightning rod
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Table 3. Minimum diameter according to lightning
rod materiall8]

Material Minimum diameter
Copper 1.27 cm
Brass 1.27 cm
Bronze 1.27 cm
Aluminium 1.6 cm
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» Legend €
o : Protection angle
H : Lightning rod height
D : Distance

Fig. 2. Construction method of 1:1 and 2:1
lightning protection Area
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Table 4. Proposed method for lightning protection
system in a mobile deployment position

Lightning Protection Design Criteria for Fixed Position
System component Lightning Protection Systems
Lightning Protection LPS - I
System Level
- Individual Grounding Preferred
Method - Consider Common Grounding
depending on the environment
Grounding | Constructi |Lightning rod = Type 1 (under 10 Q)
on Types | Otherwise — Type 3 (under 100 Q)
grounding .
rod type copper grounding rod
Type Lightning Impulse
Protection . . .
Lightning Area 1:1 Protection Area
Rod - Structure including explosive
Length materials : 25m
- Other Structures : 15m
classT 10 kv / 5 kA
(sole external path)
Surge 4kV/2kA
classIl .
Protector (panel ingress path)
classlll 2 kv/ -
(direct ingress path to the equipment)
Protection
Angle - Structure including explosive
Method - materials : 30°
(protection - Other Structures : 45°
radius)
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Table 5. Comparsion of lightning protection system
elements with KS standard

Lightning Protection Comparison with
System component KS Electrical Standards
Describing Lightning
Lightning Protection Protection Level (LPL)
System Level Terminology
according to KS C IEC 62305
Providing Criteria in
Method KS C IEC 62305
Grounding Constructio Providing Criteria in Fig. 4. Protection angle by grade of lightning
n Types KS C IEC 62305-3 protection system
grounding Providing Criteria in
rod type KS C IEC 62305-3
Providing Criteria in
A
Type KS C IEC 62305-3 60° 0
Describing Terms for the Il’l’l':]"u“;'l:'g:;:s‘l'l‘:“
Lightning Protection | Placement of Down-conductor i ehtning 25m
Rod Area Systems in . “';5::"“
KS C IEC 62305-3 10m o
Il \\ m
Providing Criteria in / facility |
Length L] [ N 1443m
KS C IEC 62305-3 866m  1039m D
class1 Describing Surge Protective
Surge classIl Device Terminology in KS C
Protector IEC 60364-5.53 Fig. 5. Protection angle of lightning rod for
classll structures including explosive materials
Protection Defining General Principles for in mobile deployment position
Lightning Protection Measures
Angle f ith losi
Method B or Structures with Explosive
. Risks in KS C IEC 62305-3
(protection (Note: Exclusion of Protection -
radius) : . Radar System o
Area Radius) I

7 9.81me} ¥4 12.70m WS Borke 4 9tk 1
9] 7x29| 4 Huzo| 450052 1Y 0|9} 7]
2 (E35E)7F 15me]th. 15m=o]9] RS 7|&o
2 H357o] 459 $A0A 10mAIAET 7m A|AEE
o 747 ¥ 5.00met ¥ 8.00mEYE BE HkS &
9lor Fig. 69k o] AlZtH oz A

Table 6. Relationship between strike object height

and protection angle per lightning
protection system grade
Lightning rod Lightning Protection Level2
hgei i i[m] Protection distance d Note
g angle a [m]
14 47 15.01 -
Structure
15 45 15.00 mcludl.ng
explosive
materials
16 N 44 15. 45 -
2% 2 | Bw -
25 30 14.43 Other Structures
26 29 14.41 -

Lighto¥ag rod

15m H [ 15m
“1om facility
m
\ 15.00m
.................. \
500m  800m D

Fig. 6. Protection angle of lightning rod for
general structures in mobile deployment
position
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