Lightning protection risk management calculations
To IS IEC 62305-2:2012 (Edition 2)
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Project details

Project name: LODHA - ACME OZONE
Client: LODHA GROUP

Standard: IS IEC 62305-2:2012 (Edition 2)
Project address: THANE, MUMBAI

Project ref: PDA

Calculation ref: IS IEC 62305:2

Calculation notes:

Project author: SC

Created: 19/07/2022

Modified:

Case details

Case name: Solution

Case title: LODHA - ACME OZONE - TOWER 1
Case notes: Assumption:

Lightning Flash Density - 16/year.

Structure Dimensions - 56 x 19 x 126.
Incoming power line Shielding - Yes.

Incoming power Line Connected to - 6kv meter.
Type of Flooring - Carpet / Marble

Risk of Fire - Ordinary

Fire Protection - Automatic Sprinkler

The following primary risks and their relevant tolerable risks have been taken into consideration as part of this risk
management calculation

R 8.1107E-06 Risk of loss of human life in the structure.
The tolerable risk of 1E-05 is not exceeded based on the application of the
protection measures listed below.

R2 3.7926E-04 Risk of loss of service to the public in the structure
The tolerable risk of 0.001 is not exceeded based on the application of the
protection measures listed below.

Protection system design parameters

Structural LPS Requirement for a structural lightning protection system (LPS) and where
necessary the chosen Lightning protection level (LPL)

Lightning protection level (LPL) |

Imax Maximum peak current
200 kA
Problmax Probability that lightning current parameters are smaller than the maximum value

defined above
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99 %
Imin Minimum peak current
3 kA
Problmin Probability that lightning current parameters are greater than the minimum value

defined above

99 %
r Radius of rolling sphere
20m
IspD Maximum peak current of SPDs for each of the 1 lines considered (based on the

simple current division concept).

NOTE: The worst case surge that could be expected on a two-wire telephone or data line is 2.5kA
(10/350 ps) per line (Category D testto IEC/EN 61643-21) to earth or 5 kA (10/350 pus) per pair.

100 kA

Line 1

Power line typical

Service entrance SPD Requirement to protect Line 1 at its entrance to the structure with an equipotential
bonding SPD (rated to ISPD above) in accordance with IS IEC 62305 Part 2 :2012
(Edition 2)

NOTE: Where SPDs are required but an LPS is not (ISPD = 0), protect overhead lines with Type 1 SPDs
(mains 12.5kA 10/350ps, data/telecom 2.5kA 10/350us), protect underground lines with overvoltage or
Type 2 SPDs (tested with an 8/20 ps waveform)

Lightning protection level (LPL) |

Coordinated SPD set Requirement to protect all internal systems connected to Line 1 with a coordinated
set of SPDs in accordance with IS IEC 62305 Part 2 :2012 (Edition 2)

None
Zone 1
Internal
Fire protection system Automatic extinguishing or alarm installations

Environmental factors
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Ne 1.6 Lightning ground flash density (Flashes/km?/year)
Co 0.5 Location factor

Ce 0 Environmental factor

Rho 500 Soil resistivity (Ohm metres)

Primary structure

Structure ID: 1 - Primary Structure

Lo 56 m Length of structure (metres)
Who 19m Width of structure (metres)
Hb 126 m Height of structure (metres)

Line factors

Line 1 - Power line typical

Kss 1 Factor relevant to the characteristics of internal wiring

Pspb 0.01 Probability of failure of internal systems or a service when
coordinated SPDs are provided

Uw 6 kv Rated impulse withstand voltage of a system (kV)

Cuw 1 Factor depending on shielding, grounding and isolation
conditions of the line for flashes to a line

Cu 1 Factor depending on shielding, grounding and isolation
conditions of the line for flashes near a line

Type 1

Connected structure:

L. (Section 1) 500 m Length of line section (metres)

L (Section 1) Om Height of line section (metres)

Cr (Section 1) 0.2 Factor taking into account the presence of an HV/LV
transformer on a line section

Ci (Section 1) 0.5 Factor relating to the routing of a line section

Zone 1l - Internal

Zone Location Inside the structure LPZ 1...n

Ip 2E-01 Factor reducing the loss due to provisions against fire in zone

rf 1E-02 Factor reducing the loss due to the risk of fire in zone

It 1E-03 Factor reducing the loss due to the type of floor/surface in
zone

hz1 5E00 Factor increasing the loss of human life due to presence of
special hazard in zone

Lt 1E-04 Loss due to injury due to touch and step voltages in zone

Lr1 1E-01 Loss to structure due to physical damage in zone

Lo1 OEOO Loss to structure due to failure of internal systems in zone

Lr2 1E-01 Loss to structure due to physical damage in zone
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Loz 1E-03 Loss to structure due to failure of internal systems in zone

Assessment of Ax - Collection areas

Primary Structure

Aob 506,647.32 m2 Collection area of structure (square metres)

Awm 234,913.54 m2 Collection area of surrounding ground (square metres)
AL 2,728.00 m? Collection area of flashes striking line (square metres)
Al 279,508.50 m2 Collection area of flashes near line (square metres)

Line 1 - Power line typical (Section 1)

AL 2,728.00 m? Collection area of flashes striking line (square metres)
Al 279,508.50 m2 Collection area of flashes near line (square metres)
Assessment of Nx - Annual number of dangerous events

Primary Structure

Nb 4.0532E-01 Average number of flashes to main structure

Nwm -2.9456E-02 Average number of flashes to surrounding ground
Line 1 - Power line typical (Section 1)

NL 4.3648E-04 Average number of flashes to line

Ni OEO0O Average number of flashes near line

Line 1 - Power line typical

NL 4.3648E-04 Average number of flashes to line

Ni OEOO Average number of flashes near line

Assessment of Px - Probability of damage for a structure

Pe 2E-02 Probability that a flash to a structure will cause physical
damages
Pc 1E00 Probability that a lightning flash near to the structure will cause

failure of internal systems
Ks1 1E00 Factor relating to screening effectiveness of the structure
Zone 1 - Internal
Pta 1E00 Probability that lightning will cause injuries to living beings
Pa 1E00 Probability that lightning will cause injuries to living beings
present in zone

Ks2 1E00 Factor relating to screening effectiveness of shields internal to
the structure

Pwm 9.4E-01 Probability that a lightning flash near to the structure will cause
failure of internal systems

Zone 1 - Internal (Power line typical)

Pws 9.4E-01 Probability of failure of internal systems (with protection
measures) associated with line
Pwm 9.4E-01 Probability that a lightning flash near to the structure will cause

failure of internal systems
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Line 1 - Power line typical
Pc

Kss
Ksa

PLo
Pu
Pv
Pw

Pz

1E-02

1E00

1E00
2.5E-01

2E-02

2E-03

1E-02

2E-02

2E-03
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Probability that injuries of living beings will be caused by a
flash to line

Probability that a lightning flash near to the structure will cause
failure of internal systems

Factor relevant to the characteristics of internal wiring
Factor relating to the impulse withstand voltage of a system
associated with line

Probability of failure of internal systems (flashes to a
connected service) associated with line

Probability of failure of internal systems (flashes near a
connected service) associated with line

Probability that physical damage will be caused by a flash to
line

Probability that failure of internal systems will be caused by a
flash to line

Probability that failure to internal systems will be caused by a
flash near to line

Assessment of Lx - Amount of loss for a structure

Zone 1 - Internal
Lax
Le1

Lca

Lma

Lui

Lvi

Lwi

Lz1

Ls2

Lc2

Lm2

Lvz

Lwz

Lz2

Assessment of Rx - Risk components

Zone 1 - Internal

1E-07
1E-03

OEOO

OEOO

1E-07

1E-03

OEOO

OEOO

2E-04

1E-03

1E-03

2E-04

1E-03

1E-03

Loss related to injury to living beings in zone
Loss in a structure related to physical damage (flashes to
structure) in zone

Loss related to failure of internal systems (flashes to structure)
in zone

Loss related to failure of internal systems (flashes near
structure) in zone

Loss related to injury of living beings (flashes to service) in
zone

Loss in a structure due to physical damage (flashes to service)
in zone

Loss related to failure of internal systems (flashes to service)
in zone

Loss related to failure of internal systems (flashes near a
service) in zone

Loss in a structure related to physical damage (flashes to
structure) in zone

Loss related to failure of internal systems (flashes to structure)
in zone

Loss related to failure of internal systems (flashes near
structure) in zone

Loss in a structure due to physical damage (flashes to service)
in zone

Loss related to failure of internal systems (flashes to service)
in zone

Loss related to failure of internal systems (flashes near a
service) in zone
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Ra1 OEOO Risk component of risk R1 due to injury to living beings (D1)
caused by flashes to a structure (S1) in zone

Re1 8.1064E-06 Risk component of risk R1 due to physical damage to a
structure (D2) caused by flashes to a structure (S1) in zone

Rc1 (0] =0]0] Risk component of risk R1 due to failure of internal systems
(D3) caused by flashes to a structure (S1) in zone

Rwm1 OEOO Risk component of risk R1 due to failure of internal systems
(D3) caused by flashes near a structure (S2) in zone

Re2 1.6213E-06 Risk component of risk R2 due to physical damage to a
structure (D2) caused by flashes to a structure (S1) in zone

Rc2 4.0532E-04 Risk component of risk R2 due to failure of internal systems
(D3) caused by flashes to a structure (S1) in zone

Rwmz2 -2.7689E-05 Risk component of risk R2 due to failure of internal systems

(D3) caused by flashes near a structure (S2) in zone
Zone 1 - Internal (Line 1 - Power line typical)

Ru1 4.3648E-13 Risk component of risk R1 due to injury to living being (D1)
caused by flashes to a connected service (S3) associated with
line

Rv1 4.3648E-09 Risk component of risk R1 due to physical damage to

structure (D2) caused by flashes to a connected service (S3)
associated with line

Rwa OEO0O Risk component of risk R1 due to failure of internal systems
(D3) caused by flashes to a connected service (S3) associated
with line

Rz1 OEO0O Risk component of risk R1 due to failure of internal systems
(D3) caused by flashes near a service (S4) associated with
line

Rv2 8.7296E-10 Risk component of risk R2 due to physical damage to
structure (D2) caused by flashes to a connected service (S3)
associated with line

Rw2 8.7296E-09 Risk component of risk R2 due to failure of internal systems
(D3) caused by flashes to a connected service (S3) associated
with line

Rz2 OEOO Risk component of risk R2 due to failure of internal systems
(D3) caused by flashes near a service (S4) associated with
line

Primary risk totals

RaT 8.1107E-06 Risk of loss of human life in the structure.
Rz 1 3.7926E-04 Risk of loss of service to the public in the structure

Primary risk totals with respect to source of damage

Rip 8.1064E-06 Risk of loss of human life in the structure due to flashes to the
structure (S1)

R2 b 4.0694E-04 Risk of loss of service to the public in the structure due to
flashes to the structure (S1)

R 4.3652E-09 Risk of loss of human life in the structure due to flashes
influencing, but not striking the structure (S2, S3, & S4)

Rz -2.7679E-05 Risk of loss of service to the public in the structure due to
flashes influencing, but not striking the structure (S2, S3, &
S4)

Primary risk totals with respect to type of damage

StrikeRisk v6.0.0 Run identification 19/07/2022 - 18:10:29 Page 7 of 8



LODHA - ACME OZONE

Ris

Rz s

RiF

Rz F

Rio

4.3648E-13

O0EOO0

8.1107E-06

1.6221E-06

O0EOO0

3.7764E-04
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Risk of loss of human life in the structure due to injury to living
beings (D1)

Risk of loss of service to the public in the structure due to
injury to living beings (D1)

Risk of loss of human life in the structure due to physical
damage (D2)

Risk of loss of service to the public in the structure due to
physical damage (D2)

Risk of loss of human life in the structure due to failure of
internal systems (D3)

Risk of loss of service to the public in the structure due to
failure of internal systems (D3)
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