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RUNGROT CHANA : A SOFTWARE FOR RISK ASSESSMENT OF LIGHTNING DAMAGE
BASED ON THE IEC 62305-2:2006. ADVISOR : KOMSON PETCHARAKS, 84 pp.

This thesis presents a developed of software for risk assessment of lightning damage. The
program is based on the international standard |EC 62305-2, which relates to the different type of
risks, its contribution to overall risk, the effect of different protection measures to mitigate against
risk are described. The developed software can be used to assess risk from lightning strike to
typical structures, e.g. a country house, an office building, a hospital and apartment

This software provides an easy way lo evaluate risk due to lightning flash to a structure as
the user can make choices of the various options provided in IEC 62305-2. However, the user's
choices are restricted to only a subset of the options. After the evaluation, user can freely select all
of the necessary protection measures to reduce the risk. The protection measures can be selected

manually by user or automatically by the software.
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>04 1
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0.021 0.01
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0.0001
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15 1 0.8 0.4
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Q/km Q/km Q/km

1.5 1 0.5 0.15 0.04 0.02
2.5 0.4 0.2 0.06 0.02 0.008
4 0.2 0.1 0.03 0.008 0.004
6 0.1 0.05 0.02 0.004 0.002
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daureniiianazaslieyaneaiuainsdelgnade  syuuliEnig  vise
edlasiiuineinuazunnsnastlesniilneiazgnianuansivdinsnsStructure,  Connected

line, Zones, Protection measuresﬁdLL&thﬂﬁ3.1

917 3.1 dqueniiivan

3.2 #IUABIAMAN U RILGNASS

dl ISV o A
LATANINN3. 1ddaULIznaunanAe

2 1
o

o WunFuineinanyavasdalgnasng(Collection area)
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® ANANMIILIANITIBIAILQNAT19(Special characteristic)

T | 2 5etn |3 Cormected s | 4. 2o | 5 Frloution sasres ssbocten | & Econom evguston

fradert dructisn byjs

917 3.2 donresnuAnsnizAeilgnaing

A919% 3.1 AruanwusAvtlgnassnialiniayssiinaanides

Collection area 4 ‘i__ é;'f‘
L, ,W,,H, Structure length, width, height in ® User entered
metres
Structure type 'J_'_. e
C, Height factor for surrounding object | ® Isolated object on a hilltop or a
height(Location factor) knoll- 2
® |solated object: no other objects
in-the vicinity -1
®_ Object surround by object
or trees of the same heights
or smaller-0.5
® Object surround by higher
objects or trees-0.25
P, Probability that a flash to a structure | ® None-1
will cause physical Damage * LPS-IV-02
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(Structure with LPS)) ® LPS-II1-0.1
® LPS-11-0.05
® LPS-1-0.02
Ks, Screening effectiveness of external | ® User entered
structure, LPS or other shield at e.g.
boundary LPZ0/1 Poor-Brick, masonry, timber
(Shield at structure boundary) flammable material, non conducting
material, unprotect roof installations
with electrical lines to inside
e.g. antennae-1.0
Average-Continuous reinforced
or steel columns
or down conductors
(maximum spacing 20 m)-0.2
Good-All metal construction-0.0001
K, Screening effectiveness of shield ® User entered(Depend on
internal to the structure at characteristic of shielding zones)
boundary LPZ X/Y (X >0,Y >1) Ky, =K, =0.12eW
(Shield internal to structure) e.g.
No internal spatial screening of
zones in side building-1.0
N Lightning ground flash density ® User entered

flash /km? / year

3.3 ATUUBIAUANBULITUUUITNG

4 o

AnuapaA AN EEanNsTLILL NN Hfedlautayassuanslugins. cuay

AN919N3. 208 ULlsynaunanaa

a

o ﬂmﬁﬂwm:m'a\‘l?:‘Lli_l‘j_l?ﬂ"]'a‘(()haracteristic of the connected line)

° aﬂﬂ@iﬂaaﬁf"]ﬁﬁmﬁu(Adjacent structure)
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91933 d9ua09AUAN BN L UINITNNT

d' o a % a -all
A1919N 3.2 Qmmﬂwmz?zuuuﬁ*mﬁ?mﬁlmm?ﬂ?zmummme

Characteristic of the conhected line :

L., H,, 0 Structure length, height in metres, ® User entered
soil resistivity in Qm
C, Correction factor for the presence ® LV line without
of a distribution transformer a transformer-1.0
(HV/LV transformer) ® MV line with a HV/LV transformer
Note: A transformer is only or isolation transformer-0.2
possible for the power line
C, Height factor for surrounding ® |solated object on a hilltop
object height(Location factor) or a knoll-2
® |solated object: no other
objects in the vicinity -1
® Object surround by object
or trees of the same heights
or smaller-0.5
® Object surround by higher
objects or trees-0.25
C Density factor relating to service ® rural(i.e. Dense e.g. Sparse)- 1

drops(Environmental factor)

® suburban(h <10m e.g. large
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housing development or suburb)
-05

® urban(10 < h < 20m i.e. Dense
e.g. town or city)- 0.1

® urban(h < 20m i.e. Dense e.g.

town or city)- 0

of equipment

U, Impulse withstand voltage ® 15
in kilo-volt * 25
* 4
®...6
Po. P, Probability of failure of electrical/ ® Depend on the Line shield
electronic equipment due to direct | Rs (e.g. No shield, Shield
or strike to other overhead service | bounded, Shield not bound forP, )
line based on external wiring and the impulse withstand voltage
type.(Line shield)
Kss Screening effectiveness of internal | ® Depend on characteristics of
wiring type. internal wiring e.g.
(Internal wiring precaution) Unshielded line
® No routing precaution
in order to avoid loops
(large buildings A =50m?)-1
® Routing precautions in order to
avoid large loops ( A=10m?)-0.2
® Routing precaution in order to
avoid loops (A =0.5m?)-0.02
Shielded line
® 5<R; £20Q/km-0.001
® 1<R; £5Q/km-0.0002
® R, <10Q/km-0.0001
Ks, Correction factor for impulse level ® Depend on the impulse

withstand voltage
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Ks, =1.2/U,,
Pero The user’s selection of surge ® None-1
protection applies to all services * LPS-IV-02
_ ' ® LPS-11I1-0.1
and the entire structure being
® LPS-11-0.05
protected ® LPS-1-0.02

(Coordinated SPD protection)

Adjacent structure

(La,Wa, Ha) Structure length, width, height in ® User entered
metres
Ci Height factor for surrounding ® |solated object on a hilltop

object height(Location factor)

or a knoll- 2

® |solated object: no other objects
in the vicinity -1

® Object surround by object

or trees of the same heights

or smaller-0.5

® Object surround by higher

objects or trees-0.25

3.4 gurainuansuzauilasiuren

douvasnnanezenutlesiuinsinnglisecdendieyadiuaniluglng suas

AN91993.30RulsTnauvdnaa

® pranmuzressuilasiuinma(Characteristic of zones)

® ' ArANgryiAti(Loss values)

=l

® yar1ANgeYLAR(Cost of Loss)
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Man | St | Connacted bse| T2ns (B peinction, | st
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319 3.4 douaesnnianenuzeuilaaniiinen

a) AruANERszeinullaeiuinNn
b) A TNGRYREIBITINNY AT AN THNGE AU AT ANERT

A1919% 3.3 Aruanszeuilasiuiindinalinislssiluannudes

Characteristic of zones

r, I, | Value of reduction factor as a function of ® Agricultural, concrete-107
type of surface of soil or floor. ® Marble, ceramic-107
(Ground surface type) ® Gravel,moquette,carpets-10~*

® Asphalt,linoleum,wood-10"°

r; Value of reduction factor as a function of ® Explosion-1

risk of fire of structure that a dangerous ® High-10"
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discharge will initiate a fire, explosion,
mechanical destruction or chemical

release.(Risk of fire)

® Ordinary-107
® ow-107°

® None-0

Value of factor increasing the relative
amount of loss in presence of a special

hazard. (Special hazard)

® Contamination of surrounding
or environment-50

® Hazard for surroundings or
environment- 20

® High level of panic(e.g.
structures designed for cultural
or sport events with a number of
participants greater than 1000
persons)- 10

® Difficulty of evacuation(e.g.
structures with immobilized
persons, hospitals)- 5

® Average level of panic(e.g.
structures designed for cultural
or sport events with a number of
participants between 100 and
1000 persons)- 5

® |ow level of panic (e.g.

a structure limited to two floors
and the number of persons not
greater than 100)- 2

® No special hazard-1

Value of reduction factor as a function of
provisions taken to reduce the

consequences of fire(Fire protections)

® No provisions-1

® One of the following provision:
extinguishers; fixed manually
operated extinguishing

installation; manual alarm
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installations; hydrants; fire proof
compartments; protect escape
routes-0.5
® One of the following
provisions: fixed automatically
operated extinguishing
installation; automatic alarm
installations-0.2
K, Screening effectiveness of shield internal ® User entered(Depend on
to the structure at boundary LPZ characteristic of shielding zones)
XY (X >0,Y >1) €.9.
(Shield internal to structure) No internal spatial screening of
zones in side building-1.0
Kg, =K, =0.12eW
P, Probability that a flash to a structure will ® No protection measures-1
cause injury to living beings that lightning | ® Warning notices-10"
will cause a shock to animals or human ® Effective soll
beings inside and up to 3m outside of equipotentialization-10~
structure due to dangerous step and ® Electrical insulation of
touch potentials. exposed down-conductor
(Protection measures to reduce the touch (e.g. at least 3 mm cross-linked
and step voltages) polyethylene)- 107
Loss values
L, Loss due toinjury by touch and step ® All type(persons inside the
voltages; Unacceptable loss of human life | building)- 10™*
due to step and touch potential inside and | ® All type(persons outside the
up to 3m outside building)- 107
L, Loss due to physical damage; ® User entered
Unacceptable loss of irreplaceable ® Hospital, hotels,
cultural heritage due to fire. civil buildings-10~"




26

® Industrial, commercial,
school-5x107?

® Public entertainment,
museum, churches -2 x107

® Others-1072

L Loss due to failure of internal systems;
Unacceptable economic loss due to
overvoltages (average value of possible
loss/total value structure, contents &

activities)

® User entered

® Structure with risk of
explosion-10~"

® Hospitals, hotel, Industrial
properties, offices, commercial
activities-107

® Museum, Properties for public
use, Agricultural properties,
schools, prisons, churches,
public entertainment -1072

® Others-10~*

Cost of loss

C, Cost of the building

User entered

C. Cost of the contents ® User entered
C, Cost of the building ¢ User entered
Cer Cost of power system in the structure ® User entered
C Cost of telecom system in the structure ® User entered

>

3.5 §7UARINSIRBNNIAGTNITLBNY

douraansidanunnsnistasiuind g ddestlendeyaduanslugling.s

dl a o A
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e siuuumsediayauaznan

o msnistlesiuiinevisuuudnlusiFvisanantae g
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1 bk | 2 S | 3 Corrmiec i | 4 Zorwn | & Frotemion sabaurns slacter |6 Borermic qvakamson

[re | A

3191°3.5 drua99n1918enNm N1t lasiuiinm

A1519N3.4 1ATn1stasiuieanfalAnssziiunouiAs

: 9 -2 » \
Manual Calculation Z ///" i \ \

R Risk component for electric shocks to | ® Depend on the protective
A

living beings as a result of direct measures to reduce the touch and
lightning strikes step voltages and Ground surface
type

Ry Risk component for physical damage | ® Depend on the LPS class and Fire

as a result of direct lightning strikes protection

R. Risk of malfunctioning of electrical ® Depend on the Coordinated SPD
and electronic systems as a result of protection
surges caused by direct lightning

strikes

Ry Risk of malfunctioning of electrical ® Depend of the adopted lightning
and electronic systems as a result of = | protection measure (LPM)
surges caused by direct lightning according to a factor Ky

strikes near the building or structure

Ry Risk components for electric shocks
to living beings in the event of direct
lightning strikes to utility lines entering

the building or structure
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electronic systems as a result of
surges caused by direct lightning
strikes to the ground next to the utility

lines entering the building or structure

R, Risk components for physical damage
in the event of direct lightning strikes ® Depend on the service shield
to utility lines entering the building or | (Ry), the impulse withstand voltage,
structure the typical protection measures and
R, Risk of failure of electrical and the SPDs at the entrance of the
electronic systems as a result of structure:
surges caused by direct lightning
strikes to utility lines entering the
building or structure.
R, Risk of failure of electrical and ® Depend on the service shield (Rg),

the impulse withstand voltage, the
typical protection measures and the

SPDs at the entrance of the structure

@ Mo protection

@ Waming notices

@ Bt insulation

@ Soil equipoteptialisation
| !

1k

917 3.6 dauwasnisidenuiasnisiesiuiindTaeflE R, , Ry

a) aufladoulszneauannuidas R,

b) Waufiladiutsznaumanuidas R,
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RC|RM |RU |F{‘ur |HW |RZ |Momaﬁc

Connected lines

@ Fowerline @ Telecom line

elecomline| | @ None @ Mesh
Coordinated SPD protection

Shield & structure boundary

Shield intemal te structure

Mesh Wicth ()

Wiing y Thickness{0.1-0.5mm)

917 3.7 davmesnnaaenuansnistlasiuianialae 1% R, , R,

a) auflagaulsyneuminaudes R,

b) waufiladouilsznatadiuides R,

317 3.8 davmasnisidenuiasnisiesiuiiniTaeflE R, . R, . R, . R,
a) aufladouilsznauaiui@das R, R, R,

b) aufladautlsznauainuiden R,
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Coordinated SFD

219 3.9 d11a99n191aeNNININT LTt Inadn luslR

U

3.6 MsLsEINUNGLATHFANEAS

daurennslesiiiunassgaan i lisetlauteyaduandlugng. 10

a S o A
LATANINN3. 401Ul enatvanAe

al

® aAnAINGLLLAE(Cost of loss)

(72

® dayanaLATEFNanT(Economic data)

Ve[ Sucre | Comected s | Zones | etection neasues sl Econcic vkt | -

Cost of loss | Economic data
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| 1.Main i 2 Structure i 3 Connected ines | 4.Zones I5.Pmmmn measures selection | 6 Economic evalusion |

}_CEQ{ lpsa | Economic data

Aottization rte frears] _
M: e

dte

31l 310 dauesnastezifiuniaesegAans

A1919913.5 d9U189N1TUIIHUNATE AN ART

Evaluation of costs of loss

i The interest rate ® User entered
a The amortization rate ® User entered
m The maintenance rate ® User entered
S The annual saving ® User entered
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v 1 1 dl dl d’l
W']N']‘ﬂﬂ']\ﬂﬁ‘LW@@@ﬂQ']NL@ﬂ\‘IM

4.1 thuluguun
ANnFLIANBENINANINIAENADARINATYAEIDITI NN R AzgnAIuang
wazinFeumeuitaAn@eseaniuld R, (Tolerable Risk) AM15LNmsgIuIEC

Wiy 10°° uazldunnsnistlesiuilnenAmnizauiiaan A NLdessiall

4.1.1 AMANHUEURIAIUINAFT
o pudnszaestiuluTuuNLanalFluniseh 4.1uazgLlng 1

® ANANHIIZIAITZULLININTIUIZLLAN LN LAt Lt

9

Tauanalunngeind. 2uazging.2
o a dl [ dl ¥
® puanmuzaesszuuENIlusruLReatsnsanuANteatinuly
TULNAUARTIRNT N4, 3ua2FLN4 3

A1519N4.1 ADUAN TR T ULy

Parameter Comment Symbol Value
Dimension (m) - (LW, H) | 15x20x6
Location factor Isolated C, 1
LPS None P, 1
Shield at structure boundary None Ks, 1
Shield internal to structure None Ks, 1
Lightning flash density 1/km? / year N, 4
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AN919914.2 AruANEuzaesszULLENsTuszuuA e usanaastinulumuLm

Parameter Comment Symbol Value
Soil resistivity om P 500
Length (m) - Le 1000
Height(m) Buried - -
HV/LV transformer None C, 1
Line location factor Isolated C, 1
Line environment factor Rural C, 1
Line shielding None P, 1
P, -
Internal wiring precaution None Kss 1
Withstand of internal system U,, = 2.5kv Ks, 0.6
Coordinated SPD protection None Peo 1
End “a” line structure None L, xW,xH, -

dimensions(m)

= o a PR = 9
M15194%4.3 AANHIUSTBNTSULILITNIN Lﬂuizﬂﬂﬁﬂ@qﬁtmﬁ‘ﬂﬂuqﬂmmﬂﬂ‘]_l'\uslumuuw

Parameter Comment Symbol Value
Length(m) - L. 1000
Height(m) Aerial H. 6
Line location factor Isolated C,
Line environment factor Rural C, 1
Line shielding None P, 1
P, .
Internal wiring precaution None Kss
Withstand of internal system U, = 1.5kv Ks, 1
Coordinated SPD protection None Pero 1
End “a” line structure None L, xW,xH, -

dimensions(m)
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4.1.2 pansnzaasduilaaiuid

v 4 1
v Y

o gilprasiurisdulunazfnuuengelgnainuansiiaii

= 1 d” dl [ ! % o
o NﬂWTLLUQWMW@”}ﬂW?ﬂﬂﬂL‘ﬂu@')u@')ﬁl’m@‘l’miw

[ %

1 = 3
o lUNANHULURINITTAR
Auumeinutlaanilnnn 1A san
- Z, (outside the building)

- Z, (inside the building)

35

o 1 ol nﬂl 1 1 £ o v 1
- STULRUUILLINANLAL I ULARANI INTANYN ﬂmgélumuﬂmnum A

Z, (inside the building)

- fuuaddaulzanNgde L asuaes lunudnsnizaaseinuilesiu

W1k Z, (inside the building)

P / = e - e o v
ﬂqqﬂxlL@HQW@@Q'\N’QQJL@ﬂﬂ]‘ﬂ\‘]ﬂmm&lk’:‘]ﬂ’ﬂ Rl a9 ULINUNIN Zl

] ¥
(outside the building) lalfiagtinanaisai A @esanALlLLB ML AafanTUN

izt uilasiuiain Z, (inside the building)lnemianenizanseinuilesiuilnen Z,

(inside the building)Aauanglupsens 4uazgiling.4

A191994.4 Aruaneizaesduilasiuinegy Z, (inside the building)

Parameter Comment Symbol Value
Floor surface type Wood r, 107
Risk of fire Low r 102
Special hazard None h, 1
Fire protection None r 1
Spatial shield None Ks, 1
Internal power systems Yes Connected to -
LV power line
Internal telephone systems Yes Connected to -
telecom line
Loss by touch step voltage Yes L, 10~
Loss by physical damage Yes L, 10
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917 4.4 dovpsspuanszdileaiuiine Z, (inside the building)
a) Aruanmauzeinuilesiuinma Z, (inside the building)
b) AoHgE R aesTR RNy e laariuiinea Z, (inside the building)

4.1.3 ANDURINSAANHA

ANNDIBINI AN NTD AU LEMINANNNT (2.7) D9 (2.12) LA

m@\‘im?ﬁﬁmmmmﬁmmmﬂﬁ&ﬁ?\lﬁ B\i’]LLZQﬂQSLuM’]ﬁ"]\‘Iﬁ4.5



AN5199N4.5 A1129AMNDURIN AR IRt luTuLY

Symbol Value
Np 0.0103
Ny 0.846
N, (Power) 0.088
N, (Power) 2.24
N, (Telecom) 0.142
N, (Telecom) 4

4.1.4 Msilszidinanu@esa9an NF R e T Auy e
saulsn 1 lunaA g a8 11mN1919914. 1094 .6 891K a1a9n1 71 72181
a o i = o =
A NIALNTBIANNGRYLARIBS TR AN uans 1 lun190994.7

A1919%14.6 AapAfINLNazITvgasA B aeatinuumwuni g nilaei

Symbol Z, s Z, Z,
P 1 -
Ps - 1
P, (Power line) - 1
P. (Telecom line) - 1
P = 2
Py (Power line) - 1
Py (Telecom line) - 1
Pu - 2
R, (Power line) - 1
R, (Power line) - 1
Ry, (Power line) - 1
P, (Power line) - 0
R, (Telecom line) - 1
R, (Telecom line) - 1
Ry (Telecom line) - 1
P, (Telecom line) - 0




A151974.7 Naa9n19lssiiuaauiden R, 1astinuluguy
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Symbol Z, Z, Z, Z, Structure
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ry 0.00E+00 1.03E-06 0.00E+00 0.00E+00 1.03E-06
R 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 2.30E-05 0.00E+00 0.00E+00 2.30E-05
Ry 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Rro 0.00E+00 2.40E-05 0.00E+00 0.00E+00 2.40E-05

4.1.5 gaanNnIsilsziiiuanudasIaIANNgIReIasTInNYd R,
wazdn R =240x10° fldrgendndrmnadesiiseniuli(Tolerable
Risk) R, @ wiLnmsgau IEC windu 107° ”qLL@m\ﬂugﬂmﬁﬁq‘-‘hLﬂuﬁﬂﬂgﬁmmﬂw
Haafdendmiudslgnaing

|Risk1 | Zone 1| Zone 2 | Zone 3| Zane 4 [ Zone 5| Totdl | Riskd | Risk compostion | Risk parameters

Total
[=—== Tolerablk Risk B Risk Components |

T T T T T T T T

{ Tetal 2A4E-05)

( RB, 1.03E-06

| O | |

RA° RB RC RM RU RV RW RZ Total

Risk component

= | = o o
;J:‘ﬂ‘i’] 4.5 40UARIHNAR NN ILIHUAINIRL R, wa9tinulutuLn
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= k%4 a k%4 [
4.1.6 N15LRANNIATNITUaINUNEN
1 dl dl o/ [ % 6 o 1 v o Y 1 dl 1 1
Aqulsznaumanmidsandunusnuenuilesnuilnen Tnanwsiazdautlsznayl

AMILAEN Ry, R, Ry, Ry, Ry ANNI0LAASAAIANNI9(4.1)D9(4 5)uazAauanslunn g

‘17{4.8
Rp =R, +Rg +R. (4.1)
R =R, +R, +R, +R, +R, (4.2)
R, = R{+R, (4.3)
R. =R, +R, (4.4)
Ro =Ry +R. +R, (4.5)

Toa? Ry, A Anu@asidiesannianinduiadanlgnainlaemnsa(S1)

o

R, Aa A MAeNIUeIA N TN lddNda A lgnasnaussalantna (S 2,
S3,54
RS

= e

& AINADILBIANAIING RTINS

o q

)
A
A
P S = o by
R: AR AINHLALNIUAIRINAITNLALUILNINIENTN [ﬂﬂ@\iﬂ@jﬂ@ﬁ‘%‘i

R, A8 ANNIALNLEIAINANNANIIa189TvILBIaNNIatind

AN5199N4.8 2115 NaUAINIAENNAUAUSAUUUAIN U ALA LT LATBIAIHIALNNEIAA

tulusuun

Symbol Z, Z, Z Z, Structure
R, 0.00E+00 1.03E-06 0.00E+00 0.00E+00 1.03E-06

R, 0.00E+00 2.30E-05 0.00E+00 0.00E+00 2.30E-05

Total 0.00E+00 2.40E-05 0.00E+00 0.00E+00 2.40E-05

R 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Re 0.00E+00 2.40E-05 0.00E+00 0.00E+00 2.40E-05

Ro 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00 2.40E-05 0.00E+00 0.00E+00 2.40E-05

1 dl Y & 1 dl '&I v a
dnutlsznaupnNi@euansliiug 1A NAeNT09891UgNa319 AN AN
al -ﬂl v 1 o o a A QI v
ALIMNENINNIENN R, Hagan Wi dudaszuuLsnisvisedeignasalaamnas
Qi 1 al aa Cd a d”
ANIAENFBAYNGIIALINTINNYEE R iintulne
*  doutlsznau R, nduandndudassuniinisiuszuuaimng

WRANLAYITLLLENN U LLAag TnsANLN AN TR M9 ~ 96%
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* dquilsznau R, Nnduanilnedudadalgnainelaense ~ 4%
douilsznau R, uaz R, Astiuniansaunannsnistlasiuilneuie
o a a a Aa A gy
whaumuazNa99N1ssviiuANIALNTa9A NI RETRTIRNY LN 1E AN g

o o

iU EAILanelunN19914.9
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aJ)

as a

* nsdpnslszarudnriufszudsginsnfilesiudsanisnamisdiives

o ° ' ° 2 o £ o '
MTLULRAMUNLNALAZ I LARAT I TANIIARTE AL IV Tafiunisanan PU LAY PV AN 1

1
ada al o

1{110.03nav89n9 1dE1mIN19Tl09iUAEN 1 AananalugL94.6
| Risk1 [ Zone 1| Zone 2 | Zoned | Zone 4 | Zone 5| Tota! | Riskd, | Risk compostion | Risk parameters |

Total
= Tolerable Risk B Risk Components]

T T B L T

b
<

g - ( Total, 1.
{ BB, 1.03E-06 ) : o oin,
. | (RV, 6.9E-07)} |

72E-06 )

T Ea . .
RA RE RC RM RU RV RW RZ Total
Risk component

91l 4.6 danesnslanmsnnstleaduineiAan] sestihulumun
i
. ﬁmﬁi‘]i:uugﬂmﬁuﬂﬁm@ugmi@:ﬁu IV Gadlunnsandn P, aan1ifu0.2
memﬁmm:‘ﬂixmuﬁuﬁuﬁiwdwﬂqﬂmm‘ﬂmrTuvZ%@ﬁu?‘qmmqL?ﬁqmﬂqv%ﬁxuuﬁwmﬂ
ussduazsrLLdeatstnsaumaszaL IV Gaflunisane B, uag B, a1n11u0.03uazes

nsliunmsnistlesnudsneasuandlugiling.7
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Total

[== Tolerable Risk B Fisk Components

- = 1
- - _ | ( RV, 69E-07 ) ( Total, 9E-07 )
(RB, 21E0] . B SRt B
i A Y

N ]

I ':_'Id’;‘
RA_RBE RC RM RU RV RW RZ Total
Risk component

U7 4.7 dovmesns liunagnistlesnuilneg13sn2 aastiulusuum

A919914.9 navasnslsziliuanii@es R aldninsnisilasiuiindnaastinuluguumn

daulsznevaanudes N1 3572
RB 1.03E-06 2.10E-07
R, 0.00E+00 0.00E+00
R, 6.90E-07 6.90E-07
R, 1.72E-06 9.00E-07
4.2 aanwa

4.2.1 ANMANEMEIDIRILANASS

o puanmurraseaniALans1slumnsen 4.10uaz3114.8

® puanwzredszULLTNIEluIz LU MR TeseaNT ARILARS
TupN319914.11u8zg1914.9

¢ AnianwurresszuuLiEnIniiuszuudessinsAnuIAN TR NHARS

wanslupNg19N4. 12u8zg1104.10
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Parameter Comment Symbol Value
Dimension{m) - (L Wy Hy) | 40x20x25
Location factor Isolated C, 1
LPS None P, 1
Shield at structure boundary None K, 1
Shield internal to structure None Ks, 1
Lightning flash density 1/ sz/year Ng 4

717 4.8 donwesnuansizaaseania

= [ a d‘ [ o 1 0I by
M191904.11 V’]‘m@ﬂ‘]ﬂ’mf‘.ﬁ‘ﬂ‘ﬂ\‘l?xu‘u‘]ﬁ‘ﬂ’]?ﬂL‘]J'H?S‘]_I‘LI'Q’]WH’]EILL?\‘!I}']’]‘lI‘ﬂ\‘l'ﬂ@V\IWﬂ

Parameter Comment Symbol Value
Length(m) - L. 200
Height(m) Aerial He 6
HV/LV transformer No C, 1
Line location factor Isolated C, 1
Line environment factor Rural C, 1
Line shielding None Po 1
Py 0.4
Internal wiring precaution None Ks, 1
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Withstand of internal system U,, =2.5kv K, 0.6

Coordinated SPD protection None P 1

1.Main | 2 S | d0oneactadings | 4 Jonms | 5 Proteomion messures selscion. | & Bconomc evakisson

- rtemal o s .
[E dorp buidngy A s SOmI s o f = o]

U7 4.9 douvasnnidnsnizszuLLEN s MTussILA MinaLsaR 1Tt a N A

AN919714.12 ADIANHOIZTBNEE LN LIz ULARA 9 INs AN ANT R0 BN A

Parameter ’ .-:i;: Co@&ﬁ Symbol Value
Soil resistivity om P 250
Length(m) - L 1000
Height(m) Buried - -
Line location factor Isolated C, 1
Line environment factor Suburban (< 1
Line shielding None Po 1
P 1
Internal wiring precaution None Kss 1
Withstand of internal system U, =1.5kv Ks, 1
Coordinated SPD protection None Pero 1
End “a” line structure None L, xW, xH, -
dimensions(m)
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1:Man | 2 Suctars | T Covvactad inas 4 Zores | 5 Frofsczion mmssurss sebscion | B Economs svakemion

P sarial i 2 Power tamod I 1 Talacom ssital () A Talaons isad @S0t gt

ETT S TR —— _
har

ﬂﬁ 4.10 @QN%@QﬂM@ﬂHM”?UUUU?ﬂ’]?V]Lﬂuﬁ‘”uu@@ﬁﬁﬂﬂim\luﬂﬂN"IJ@\‘i@'ﬂWWﬁ

4.2.2 puansazaaguilasnuig,

o afavasiuaBnuynadnielugauias s luaanTAuan sty

o fnvsudeiiuiienanseeniiuganiagsanmuln

* UianuzI09NITNIITAN

* Fulsmnnuguuide L Tugaw Zg (computer centre) agAndneuEy

SmumneinulasiinnnlEael

- Z, (entrance area to building)

- Z,(garden)

- Z,(archive) 13Jﬁm@LL‘1_iqﬁyu1‘7;ﬁw5mwu’M

- Z,(offices)

- Zg(computer centre)

AruAnERizaavtuilaaiuilnnn Z, (entrance area to building)Aduandlu
mmqﬁ4.13|,ngﬂw4.11 Z, (garden) '”umma‘lum']sf]\m4.14Lngﬂm4.12 Z., (archive) f
LLZW]\‘isluﬁﬁﬁ"N‘ﬁl4.15LLZ~]$§‘1J171I4.13 Z, (offices) ﬁT\umm’Luma‘N%ﬂ6Lngﬂ1‘7i4.14
Z. (computer centre) A4 naaelum19na 1 7LL@$gﬂ°7%4.1 5

annisAuansileasiuinsnaeseanuunlfinnuuaAsaulsnana
gy Bedusuannandessiapnugoyidurasiinuyed R

- L =107 (outside structure)

- L, =10 (inside structure)



- L, =107

A1519%04.13 Aruanuzrest1uieatuilnein Z, (entrance area to building)

Parameter Comment Symbol Value
Soil surface type Marble r, 102
Shock protection None P, 1
Loss by touch step voltages Yes L, 25107

ey s AT £ T e FIE R

il Werog ncc e
T
B e

e

a)
| 2 Sneton | §Cormact s 42 |5 Foiten s g | 6|

Craractwmics | Loss vaes

317 4.11 dounasnnuansnuzeuilesiuilama Z, (entrance area to building)

a) Andanuzeuilasiuilein Z, (entrance area to building)

b) g ReIRTR RNy uadt uileaiuiinea Z, (entrance area to building)




A151904.14 Aruansuzrestuileatuilnein Z, (garden)
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Parameter Comment Symbol Value
Soil surface type Grass r, 1073
Shock protection Fence P, 0
Loss by touch step voltages Yes L, 107

18 | 25t [ 3 Correntmd a3 20028 | Frotection mednses peion | 66w reayebon

Chavecioraten | Lom waked

a) = = S S MR 5. = =
1M | 2 Brcnam | 3 Corvacted s, 704 | & Typncrcn sipaeam sbcten | & conomis vt

Charycasmatics | Lowa sk

917 4.12 daunaspuansuzeuileaiuilnmn Z, (garden)

a) Ansanuzeuilasiuilen Z, (garden)

b) ANgAEIaTIaN et i lasiu NN Z, (garden)




A1571904.15 Aruansuzrestuieatuilnein Z, (archive)

Parameter Comment Symbol Value
Soil surface type Linoleum r, 107
Risk of fire High r, 10!
Special hazard Low panic h, 2
Fire protection None r 1
Spatial shield None Ks, 1
Loss by touch step voltages Yes L, 1078
Loss by physical damage Yes L, 1073

Vst [ 3 Suc | 1 Cornacted ines | 47500e | £ 7 gaecir e sivgion. | Clfcorems sysbesion

Crarscierccs | Loss wskms

919 4.13 davpaspmuanmaizdilasiuilata Z, (archive)

a) Andanmauzenuilasiuile Z, (archive)

b) ANgaREURTIaN et i lasiuln Z, (archive)




A151904.16 Aruansuzaastuileaiuilen Z, (offices)

Parameter Comment Symbol Value
Soil surface type Linoleum r, 107
Risk of fire Low r, 1073
Special hazard Low panic h, 2
Fire protection None r, 1
Spatial shield None Ks, 1
Loss by touch step voltages Yes L, 1078
Loss by physical damage Yes L, 8x1072

e e e Tl e

Iihrl'vdﬂ':l.l:. lowy vl

Ot Marua vEamats
Lorm hesing:
[E_'.'_" ¥ B 3 ' |

[ ere—" p———

917 4.14 dounaspnuanmaizduilasiuiata Z, (offices)




o

a) Aruaneaszeuilesiuinna Z, (offices)

b) AN s IRsTIRNYtast i lasiuiln Z, (offices)

A151974.17 Aruanszrastuileaiuinetn Z; (computer centre)
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Parameter Comment Symbol Value
Soil surface type Linoleum r, 107
Risk of fire Low r 1073
Special hazard Low panic h, 2
Fire protection None r, 1
Spatial shield None Ks, 1
Loss by touch step voltages Yes L, 7%10°®
Loss by physical damage Yes L, 7%107

| 1Main | 2 Stuctur | 3.Connected nes | 4 Z0nes | 6 Protection measurss selection | 6 Economic evaluaton |

| Crrecterists | Loss vaues]
P @Zones type

(ffices(compuiter center] L
Q inside
Ground suface typefs) -
Ground surface typeiu)

= - 1 4 S _

~Valies of costs of loss relevart lo 20nes vaiesin 10

Building value

Telecom system value




| 1.Main |2,5hudura |3Ennnedad fings ‘ 4.Zones |5.Frntecﬂinn measures selection | 6 Economic alraluatim|
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Charactenistics | Loss values

Loss by touch step vaktage(R1)

@ Typical mean values Lt.1f Lo (R1)

0K

a4

a) AruAneRszeiuilesiuinnn Z, (computer centre)

2119 4.15 'd'mmm@mﬁﬂﬂmxﬂﬁuﬂﬂﬂﬁu?ﬂ’]ciﬂ Z. (computer centre)

b) ANEGRY AT ANYEEasEuilasiuiincn Z, (computer centre)

4.2.3 AaNdUaIN1s ANk

ANNNDLRINIAAANINIAINIIDAIUIUIARINANNNT (2.7) DY (2.12) WATHA

?l@ﬂﬂﬁi‘ﬁ’]u’lﬂ.m’ﬂﬂaﬁl’ﬂ\m’]ﬂﬁﬁﬁ?\h ﬁ\i’]LLZ\iﬂ\iFLuM’]ﬁ"Nﬁ4. 18

M15199N4.18 A1199ANDURINTAAA NIRRT A

Symbol Value

N 1.10E-01

N, 7.98E-01
N_(Power) 1.80E-02
N, (Power) 8.00E-01
N_(Telecom) 5.84E-02
N, (Telecom) 1.58E+00
N, (Telecom) 0.00E-+00
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4.2.4 Msiszifinanuesasan g arasdinuy e
Faulsn 1% lun1sanurnnane 18 1umn91994.10094. 1989 UNAana9N1 31 7218
ai a aa Ce Y ai
ANNIAENTBIANNG DY RBIBS TR ANt uans 1 lum91974.20

A1919914.19 ArrasANaziiiurasa@anaresaa e lignilasiu

Symbol Z, Z, Z, Z,
P, 1 -
Ps - 1
P, (Power line) - 1
P. (Telecom line) - 1
P - 1
Py (Power line) - 1
Py (Telecom line) - 1
Pu - 1
R, (Power line) - 1
R, (Power line) - 1
R, (Power line) - 1
P, (Power line) - 0
R, (Telecom line) - 1
R, (Telecom line) - 1
Ry (Telecom line) - 1
P, (Telecom line) - 0

A1919914.20 HATa9NNTsziduANERLN R 199009

Symbol Z, Z, Z, Z. Structure
R, 2.00E-08 0.00E+00 0.00E+00 0.00E+00 2.00E-08
Rg 0.00E+00 2.20E-05 1.76E-06 1.50E-07 2.39E-05
R 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ry, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 1.53E-05 1.22E-06 1.10E-07 1.66E-05




R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rro 2.00E-08 3.73E-05 2.98E-06 2.60E-07 4.05E-05

4.2.5 uaanmsisziiuanudasrasnnngaiarasiinuysd R,
Wazdn R, =4.06x107° fengendnAnanuidesiaaniuléi(Tolerable
Risk) R, d@wiuuimagnu IEC wiadu 10° panandlugiing. 16asanilusiasldunnsnig

Yasiuinduivdelgnass

Total
Tolerable Risk I Risk Components

{ Total, 4.05E-05 )

( RB, 239E405)

[ RV, 1,66E-05)

[

Eﬁsy

91I7 4.16 AugINAANNNITY siHLANNIAL R, 28302WTA

4.2.6 N15LAANNIATNISURINUARN
doulsznavmnudsandunusiuenglastuilnnn Inanusazdouilszneay
AL Ry, R, Ry, Ro, Ry @1un3nuanslAAsanna(4.1)04(4.5)uazasuanalumngs

n4.21



A5199N4.21 dauLlsvnasmNNLAENNANAUS

o o

VuranUiaLa I iAANNIEE NG
S NaRIR G

Symbol Z, Z, Z, Z, Structure
R, 2.00E-08 2.20E-05 1.76E-06 1.50E-07 2.39E-05

R, 0.00E+00 1.53E-05 1.22E-06 1.10E-07 1.66E-05
Total 2.00E-08 3.73E-05 2.98E-06 2.60E-07 4.05E-05

R, 2.00E-08 0.00E-+00 0.00E+00 0.00E+00 2.00E-08

R, 0.00E+00 3.73E-05 2.98E-06 2.60E-07 4.05E-05

Ry 0.00E-+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 2.00E-08 3.73E-05 2.98E-06 2.60E-07 4.05E-05

. o RN 4 - y

AnuilsTnaunINIAe uAAS WL A9INIAENT DRI NA319AAIN AN
RENNNI8NIN Ry Tuginunnatlasiuilney - Z, asainiindudasyuuiiznisisads
Ugnasslnanssaamnidunnilu92%1e3nnudeisnn

= | = e = a &
ANNLALNAR AN LA IRNTIRNYEE R INATulng
* dquilsznay Ry Wrhduiadagnasnelnense ~ 54%
! v i o o/ a dl < o 1 oI

* doutlszney R, Waknduddszuusisnisnidluszuuaimineusaniuas
seuutManitluszundaansnsanunanlnens ~ 38%

anusgnall Ry ke R, Arsuanafiatsninminansniailesiuilnnniive
uwitfyuazuansnanisszifivaanuden R, ialiuinsnistlesiumniniseing. 22
Qdd‘
5N 1

* Anssszuuiesinuindianusnisyau IV-duilunasansn P, an1ifu0.2
wazn9aaNIstlsranudniuisrndgdnsaiilesiuadsanusumiadinsesisssunanming
wepazasliudeans insanuannszay IV Failunisansd P, waz R aan 1iilu0.03 natas
nsldnamsnistleninsnt duanslugiliig. 17
3502

v
* fnsvszuuilasiudrrsauuudn udm lueuilasiuiinga Z, (archive)iflu

n1gamAn r, an1iu0.2 uaznsdrnistlsrauduiugssniegunanfilesiuasantizim

py & ° . ° = o = o |
NN RINTELURNMUN B UNATLAZTELLRRA T INIANUNANTEAL TV @iTlunisanan PU

'
ad a

waz P, a1n11{110.03 uazreanisldnmenisilesiuianedcuandlugiling. 18
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Total

[==== Tolershblke Rizk W Rizk Compaonents
T T T T

( Total, 53E-06) ]
{ RB, 4. 78E-0i6 )

REE RC RM RU RV RW RZ Total
Risk component

Total

[ === Tolerable Risk E—= Fisk Components |
T T T T T

{ Total, 6.46E-06 )
~4 RBr 531 E-06

| (RV,13E-07)

I :- I l I | I 2! i 2 ]
RA° RB RC RM RU RV RW RZ Total
Risk component

U7 4.18 dowzesnislfunmsnistlesiuilnegd13sn2 aeseanils
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A1519714.22 uaaesnstlsziiumnui@as R e lfunsnistlasiuiidiaesaaniila

Symbol Z, Zg, z, Z, Structure
35971 2.00E-08 4.86E-06 3.90E-07 3.00E-08 5.30E-06
3572 2.00E-08 4.49E-06 1.80E-06 1.50E-07 6.46E-06

4.3 T3anENUA

4.3.1 AUANEMEURIRIUNA51

o puanHzaasANgnaieuanslilunnsei 4.23uaz1n4.19

® AUANHOIETIBITEUULETNIMEINIZULA MN8N NEN N AAILAAS

Tunn919914.24ua2311914.20

® pAnlanEuEILLLININENIzLLRea s INTANUN ANTRSITINELNG

Q

Aauangunn91994 25087311714 .21

A1519714.23 AruaniaadlsansLig

Parameter # : Co:ﬁiﬁwént Symbol Value
Dimension(m) - (L,,W,,H,) 50 x150 x 10
Location factor Isolated C, 1
LPS None P, 1
Shield at structure boundary None K, 1
Shield internal to structure None Ks, 1
Lightning flash density 1/ sz/year Ng 4

.
i i - e T

917 4.19 daunasnnuanszlsanening




AN919%14.24 AnANHAEaaNsr UL BN s lusr LR e aesTssneNLNg
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Parameter Comment Symbol Value
Soil resistivity om P 200
Length(m) - Le 500
Height(m) Buried - -
HV/LV transformer At building C, 0.2
entrance

Line location factor Surrounded by C, 05

smaller objects
Line environment factor Suburban C. 0.5
Line shield: bonded to Po 0.2
equipotential bonding bar and Ry £1Q/km P, 0.008
equipment connected to the
same bonding bar
Internal wiring precaution Unshielded Kss 0.2

cable —Routing

precaution in

order to avoid

large loops

Withstand of internal system U,, =2.5kv Ks, 0.6
Coordinated SPD protection None Perp 1
End “a” line structure None L, xW_ xH, -

dimensions(m)

< o a o o =
M1919N4.25 AIANBTUSTRNTSULLITNNTN Hussuvdaansinsauunanaaslaanenung

Parameter Comment Symbol Value
Soil resistivity om P 200
Length(m) - L. 300
Height(m) Buried Hc -
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Line location factor

Surrounded by C, 0.5

smaller objects
Line environment factor Suburban . 0.5
Line shield: bonded to P, 0.8
equipotential bonding bar and 1< R <5Q/km P, 0.04
equipment connected to the
same bonding bar
Internal wiring precaution Unshielded KSS 0.02

cable —Routing

precaution in

order to avoid

loops

Withstand of internal system UW =1.5kv KS4 1
Coordinated SPD protection None Peo 1
End “a” line structure None L, xW, xH, 20x30 x5

dimensions(m)

@ 2 Ppmor e LT
sporead W
v,

1Man | 2 Sucure | JCevectd ot | d Fones | 5 Pronection measiies ssieascn | & Fooname avsliston |

~ ' o a S g ° | °
qﬁj‘ﬂ‘V] 4.20 ATUTBDIADUANBEUSTCULLITNITN HuseruuRiminauseataaslaanenung
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| Mar | 2 Soucium | JCornsctattmn | f Zanms | 5 Prosscrion messrss ssiecson | B Loonon evskaton

o morzsl i 3 Do hiard e il (D) A Tobscom bumnad -u.-..m St

g
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Finramrertal lechs - mpdy bnes and i, N ok iedieped ghieirng aldbors e
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317 4.21 douesgnunezazinAnafiduszuuiearsnsaun Aol mentia
4.3.2 auAnsnzrRtulanuifl
a d’l a v £ QI e ' o
* ginyasnuRIn U luLaTAuenILgnaseumnsinaiy

* Innsuiinnenanseeniudausicadasmuln

= o

* i NANHLARINIITAR

o mmu%ﬁﬁmuﬁﬁﬁmmi@mLmzﬁ*ﬂmwmmaﬂmﬂﬂﬁ%m(lCU) qy

= A @ a d' ° [ [ o & o 1 = ¥ A
u@qﬂmm@ L@ﬂm'ﬂum{mmLﬂu@:mmmmmﬂﬁiﬂmﬂumum@mmmh

[ 2

muummuﬂmnu%ﬁml \1

Z, (outside building)

Z, (rooms block)

- Z4(operating block)

- Z,(intensive care unity)

Andanuzaedtuileaiuilann Z, (outside building) FIPNI9714. 26102
gﬂ'ﬁ4.22 Z, (rooms block) ﬁ”ﬂLmmﬂumiw‘ﬁ427Lngﬂﬁ423 Z, (operating block)A4
LL’&ﬂﬂ%lﬂ’]ﬁ"NﬁQ/‘ll4.28LLZ\]$§ﬂ17‘1I4.24 Z, (intensive care unity) ﬁ’\?ﬁl’]‘j‘ﬂ\‘iﬁ4.29u@$§ﬂﬁ4.25

annisAuansileaiuinsnaesieanuuulfinnuuaAsautlsnans
goyBedusuannandessiapnugoyidurasisnuyed R

- L, =107 (outside structure)

- L, =10" (inside structure)

~ L, =10"

- L, =10"



ANNRLFDANNGIYRENIATHTANART R,

- L, =5x10"
- L,=10"
AN919914.26 Auanrrastuileaiuingn Z, (outside building)
Parameter Comment Symbol Value
Soil surface type Concrete r, 1x1072
Shock protection None P, 1
Loss by touch and step voltages Yes L, 1x107*

1 [ tcm | 3 Corvmnarelines | 4 2ot [EFretocts mooe s s | i roruussyohiton |

[P——p———

a) S — — = >

W Typecal mee voloes LU Lo T,

@ T’ rmw et UL W)

U7 4.22 dauaespmuanwnszduilesiuiinein Z, (outside building)




a) AnsAnenizeuilasiuilnen Z, (outside building)
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b) mngtyLﬁﬂmﬁﬁmmuw’ummqLﬂmgﬂmm%mmfjm Z, (outside building)

A151974.27 Aruansizrestuieaiuinetn Z, (rooms block)

Parameter Comment Symbol Value
Soil surface type Linoleum r, 1x10°8
Risk of fire Ordinary r 1x1072
Special hazard (relevant to R) Difficulty of h, 5

evacuation

Special hazard (relevant to R,) None h, 1
Fire protection None M 1
Spatial shield None Ks, 1
Loss by touch and step voltages Yes L, 9.5%107°
(relevantto R;)
Loss by physical damage Yes L, 9.5%102
(relevant to R,)
Loss by failure of internal system None L, -
(relevantto R,)
Loss by physical damage Yes L, 5%x10!
(relevantto R,)
Loss by failure None I 1x10°2

of internal system

(relevantto R,)




1M | 2 St | 3 Cornscindinas | 1750 |51 PRy Y ——

Chareciermcs | Lase vohes

717 4.23 douvesnuansuzenuilesiuiilnga Z, (rooms block)

U

a) AruAnezeuilasiuilng Z, (rooms block)

b) mngtyLﬁﬂmm%ﬁmuuw‘ummqLﬂmgmmmfm'mﬂm Z, (rooms block)

A1519%14.28 Aruanuzrestuilesiuilnen Z, (operating block)

Parameter Comment Symbol Value
Soil surface type Linoleum r, 1x10°8
Risk of fire Low r 1x102
Special hazard Difficulty of h, 5
(relevantto R,) evacuation
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Special hazard None h, 1
(relevantto R,)

Fire protection None r 1
Spatial shield None Ks, 1
Loss by touch and Yes L, 3.5%10°°
step voltages

(relevantto R;)

Loss by physical damage Yes L, 35%1072
(relevantto R;)

Loss by failure of None L, 1x10°3
internal system

(relevantto R;)

Loss by physical damage Yes L, 5x10
(relevantto R,)

Loss by failure of None L, 1x1072
internal system

(relevantto R,)

U | 23wtn | FLommintioey 20 St e s | S

[ NSRS ————

- vstues of 2omn of bsen et m Tnes ke 1S T

By nishw

o
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917 4.24 douaasnnuanwnztauilesiuilnein Z, (operating block)

a) Ansanureuilasiuilien Z, (operating block)

b) ANNAYLRLUBITINNLIHETLATNLATEFANERFI8 981 Z., (operating block)
LY 9 49 3 p g

A1919914.29 Arudnedrrastuilesiuilie Z, (intensive care unity)

Parameter / / v ‘ , Cq%j?ént Symbol Value
Soil surface type Liholeum r, 1x10°5
Risk of fire Low r, 1x10°3
Special hazard (relevant to R,) Difficulty of hz 5

evacuation

Special hazard (relevant to R,) None h, 1
Fire protection None r 1
Spatial shield None Ks, 1
Loss by touch and step Yes L, 5%x10~7

voltages(relevant to R,)

Loss by physical Yes L, 510~

damage(relevant to R,)

Loss by failure of internal None L, 1x10°3

system(relevant to R,)

Loss by physical Yes L, 5%x10°!

damage(relevant to R,)
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Loss by failure of internal

system(relevant to R,)

None

1x1072

[[1 oy | Sction | 3 Cormmctad ioen | #-Z5me3 | Pstoctton mesausmm ssoction | B Ecanome vk

Charsciengics | Lomy wekses

a) 4F & F R - RN A,

g1 4.25 dauaesnuanwnszduilesiuiineiy Z, (intensive care unity)

a) Qmﬁﬂwmxﬂm’ﬂmﬁuﬁ’/\hm Z, (intensive care unity)

b) ANNAEULAEIUDTA NN UEETULAZN LA ANAASURGEINT Z (intensive care unity)
AU v q 49 4 y

4.3.3 pAnunAaIMstiaiifn

ANNDIBINITAANHNAINTD AU LERINANNNT (2.7) D9 (2.12) LA

m@qmiﬁqmmmm‘ﬁmmmn‘ﬁm%?\h ﬂjWLLﬂﬂﬁluﬁ]’]?’]\?ﬁllﬁO
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A1919914.30 ANTR9ANNTITaINITiATNR1aaslsananua

Symbol Value

N, 8.92E-02

Ny 1.13E+00

N, (Power) 2.66E-03
N, (Power) 7.08E-02
N, (Telecom) 7.64E-03
N, (Telecom) 2.12E-01
N, (Telecom) 1.12E-02

4.3.4 MsUssIiNAMNRE9IBIANNF LR8I TI MY e

saulsn 1 lun1ganuaniunand 18 11mn 9190423094, 31 da N anadn1 3l se i

ai al aa Cd Vi dl
ATNLAENTBIAIHATYLAI UBI TN kel LL@@QVL')I‘LAD‘]’]?W\WM.SZ

AN919914.31 ArresARtazidutesad At e dmiudslgnasnen ldgnileai

Symbol 4 & Z, Z,

P 1 -
P - 1
P, (Power line) - 1
P. (Telecom line) = 1
Pe - 1
Py (Power line) - 0.75
Py (Telecom line) - 0.009
Py - 0.7523
R, (Power line) - 0.2
R, (Power line) - 0.2
R, (Power line) - 0.2
P, (Power line) - 0.008
R, (Telecom line) - 0.8
R, (Telecom line) - 0.8
Ry (Telecom line) - 0.8
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P, (Telecom line) - 0.04
ﬂ']‘i"']\iﬁ4.32 NATAINIUTELHWAIN La;ﬁlﬂ Rl RN HRTRTA
Symbol Z, Z, Z, Z, Structure
R, 9.00E-08 0.00E+00 0.00E+00 0.00E+00 9.00E-08
Rg 0.00E+00 4.24E-04 1.56E-06 2.20E-07 4.25E-04
R 0.00E+00 0.00E+00 8.92E-05 8.92E-05 1.78E-04
Ru 0.00E+00 0.00E+00 8.50E-04 8.50E-04 1.70E-03
R, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R, 0.00E+00 7.41E-05 2.70E-07 4.00E-08 7.44E-05
Ry 0.00E+00 0.00E+00 1.56E-05 1.56E-05 3.12E-05
R, 0.00E+00 0.00E+00 8.72E-06 8.72E-06 1.74E-05
R, | 9.00E-08 4.98E-04 9.65E-04 9.64E-04 2.43E-03

4.3.5 #AAINNI5USTHUANNIHENIDIANNG UL REURITIANYE R,

NI

R, =263x107°  #egandaAnadni@asieaniuléi(Tolerable

Risk) R, Wi 107° Aagilina. 26asanilusiaslinnnsnastleaiuilnnduiugelgnaing

| Risle 1 I Zone 1 | Zone 2 I Zone _S_L.Zn__n_ezlj Zone & Total LFh_s_k-i_l Risk composition | Risk parameters i_

Total

" Tolersble Risk

B FRick Components |

2119
a

1 RE 0000435,

( RC, 0.000178 ) [ RV, 744E-05)

{ Total, 0.00243 ]

( RN OL00LT

[ RW, 1E-05)
; e ;

RA° RE RC RM RU RV RW RZ Total

Risk component

4.26 dauaasnaaInnslsziduanuides R aa9lsanening
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= k%4 a k%4 [
4.3.6 N1 AaanNNIATNITUaInunIeN
1 dl dl o/ [ % 6 o 1 v o Y 1 dl 1 1
Aqulsznaumanmidsandunusnuenuilesnuilnen Tnanwsiazdautlsznayl

AMHAEN Ry, R, Ry, Re, Ry ANNI0LAASAAIANNI9(4.1)D9(4 5)uazAauanslunn g

14.33

v o o

A151994.33 dauLlsrnasmNNL RN NAUNUS

LUAINUUTIALALTNA ANNLAL A LIUD

T29MeLNA

Symbol Z, A Z, Z, Structure
R, 9.00E-08 4.24E-04 9.08E-05 8.94E-05 6.04E-04

R, 0.00E+00 7.41E-05 8.75E-04 8.74E-04 1.82E-03

Total 9.00E-08 4.98E-04 9.65E-04 9.64E-04 2.42E-03

R, 9.00E-08 0.00E-+00 0.00E-+00 0.00E+00 9.00E-08

Re 0.00E+00 4.98E-04 1.83E-06 2.60E-07 5.00E-04

R, 0.00E-+00 0.00E+00 9.64E-04 9.64E-04 1.93E-03
Total 9.00E-08 4.98E-04 9.65E-04 9.64E-04 2.43E-03

A2ul5ENa LAY NLALINUARNAZLINI 1A NIR L AR AL TNATYLARITDIT IR
Ce a dl v v a a 1 v [ %
Nyl R NaLiagainauanmanaesscunliiuazscuugiannsetind R, Tuginuilasiu
Wein Z, waz Z, saunuAnnadenenisnianin R, luenunistlasiimg z,
dl 1 al aa C a di/

ANNNLRENFBANNG TR IRSTAINNYEE R Naaulng

* A uANAeITE LU I wazszuuRIannIatindlusinutlaatuiinmn
Z,uay Z, (Ry =57%,R. =~ 6%)

* anudeunesadslgnainglueinu Z, (R, ~27%,R, ~4%)
douilsznay Ry @atuimanaslilag

* AnssszunilasiuilatanysainuunsguIEC 62305-3

* dpurunmniailasnuiliid miuenuilesiuinen Z, 1ieannaann

v 1
o A o

Illusi(nnsRpfamsaenunaviTessuLtlasius AR LU LS R TUR)

dnutlsznau R, uaz R, amnsnanaslflnadanminisannisszaudusiug
sendnegunniileaiuld@ian1unnsg uIEC 62305-4

anutlsznau R, lueuflasiuiada Z, uaz Z, aunsnanacléing

* nadnnistsvauduriuszudnegdnsalileaiuldianuninsguiEC

62305-4 NLFIUNNENUBINITLULRNUUNLIIAMAZIZLLRDAN TNIANUIAN
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= &

o ApsinsTaduuuaninefimsnzanlugnuileaiiiineg Z, uaxrZ,
z%w?”ummm@ﬂmﬁu%mL‘ﬁmlﬁﬂmmﬁ@
i
. ﬁmﬁi‘]@:uugﬂmﬁu*ﬂﬁﬂh@ugmi@:ﬁu I
. mﬁmm@ﬂi:muﬁuﬁuﬁ@wdwqﬂmm"ﬂmrTuLfZ%@ﬁu%mmqLgﬁwm

2
o

ML ULANMUNELNATLAYTYILADAN T INTANUN AN L LIINIZAL (1.5X)Pspp =0.005
* fasssruvilasiudppnaunusnluiRdviueuilasiuilii Z,
iaanuaan W lnd
* Samnisasiuuaiting w = 0.5m duiueinuilasiuiine Z, uaz Z,
anuagnastlaaiuinsnAmnaziiluaasan@ausdiuiuglgn
v [ % d‘ % o % = o Y ¥ o o '
A3 NATANAIAIATNN4.34 LAz Falilsandmiunissisansiailasnis W luddmiue
o aal y o

Tlasiuien Z, r, = 0.2 iaveanisliuinsnisilesdiian1asuanalugiing. 27

A15199N4.34 A1199AMNUNAZTHIaIANLRaNe A T ENNRTN3T 29T N 198

Taaneunag

Symbol Z, A z, z,
Py 1 -
Py - 0.02
P. (Power line) - 0.005
P (Telecom line) - 0.005
Fe - 0.01
P, (Power line) £ 0.0001
Py (Telecom line) - 0.0001
Py - 0.0002
R, (Power line) - 0.005
R, (Power line) - 0.005
R, (Power line) - 0.005
P, (Power line) - 0.005
R, (Telecom line) - 0.005
R, (Telecom line) - 0.005
Ry (Telecom line) - 0.005
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P, (Telecom line)

0.005

3572

AnssszLLTlasiuintinanysniseau |

*  msdansUszauduiusseninvginanilesiudianidnmisdinves

MITLULANMUNELNALAYITILARAN T INTANUIANLLLIANTZAL (3X ) Pypp = 0.001

uaann i ludi

A3NNRANRIFIA1I19T14.35 LAy Fallsand1uiunisiasansntlasnis W ludidudusinu
Yasiufieir Z, r, =02 nazesmislinmsnistleidsnedsuanalugilig.2s

= ! | o = oo o o ada
M157141N4.35 ﬂqm@\‘]ﬁqqﬂuqqgl,ﬂusﬂﬂ\?ﬂfJ']NL@ﬂuqﬂms]fﬁll’]m?ﬂq?ﬂ@QﬂHQﬁcﬂQ‘ﬂﬂ\‘]

o o o =N o eno o i v o v =
vuilesiudppuLuLan ludRd MIUeinuTlaaiuiien Z, 1ivaan

anNasNstleaiuinnnAmntinazflurasa @ duiuRlgn

Taneung
Symbol Z, Z, Z,

Py -
Py 0.02
P. (Power line) 0.001
P (Telecom line) 0.001
Fe 0.002
P, (Power line) 0.001
Py (Telecom line) 0.001
Py 0.002
R, (Power line) 0.001
R, (Power line) 0.001
Ry (Power line) 0.001
P, (Power line) 0.001
R, (Telecom line) 0.001
R, (Telecom line) 0.001
Ry (Telecom line) 0.001
P, (Telecom line) 0.001
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3593

* Faseszunieaiuineanysalszay |

* nsdpnisdszanudniudszudeglnanilesiudsaniioumiadnzed

(2 ' 1
o o =

MILUURIMUNELNANMALIEULADANT INIANUIANLLLIINTEAU (2 X ) Pypp = 0.002

o FnserrunilesiugnAstuus AR msUE oA Z,
ieanuaanlnlug

* daunistaduLANEIEW =0.1m

dmiueiuilasiuilaein Z, uaz Z, anunmsnistlasiuintinAiaaiutiies
L‘ﬂummmmLﬁﬂmﬂém%ﬁqﬂqm%wmmméﬁmiwﬁ'436 wazsulsandmiunig
wirenalasnsilndidnivenilesiuilne 2, r) = 0.2 nazesnislinninistlesiviis

n3aananalugiling.29

= ! | @) = oy o o ada
M157141N4.36 ﬂqmﬂﬂﬂqqﬂuqﬂgLﬂuﬂlﬂ\?ﬂquL@ﬂﬂqﬂ'ﬂi‘ﬁﬂqﬁ]?ﬂq?ﬂ@ﬂﬂu(JﬁVB‘ﬂ‘ﬂ\‘]

T9aneLng

Symbol Z, 2, z, z,
Py 1 -
Py - 0.02
P. (Power line) - 0.002
P (Telecom line) - 0.002
Fe - 0.004
P, (Power line) - 0.0001
Py (Telecom line) - 0.0001
Py - 0.0002
R, (Power line) - 0.002
R, (Power line) - 0.002
Ry (Power line) - 0.002
P, (Power line) - 0.002
R, (Telecom line) - 0.002
R, (Telecom line) - 0.002
Ry (Telecom line) - 0.002
P, (Telecom line) - 0.002
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| Rsk1 [ Zone 1| Zone 2 | Zone 3| Zone 4| Zone 5 Tota | Rské | Rsic compostion | Risk parameters|

Total
[==== Tolersble Rick B Rick Components |

T T T T T

( Total, 7.07E-06 )

( RC, 178E-06 ) " ]

(RZ 2.72E-06 )

RA° RBE RC RM RU RV RW
Risk cnmpunent

Total

[=== Tolkmbe Risk B Rick Components |

( Total, 7.29E-06.)

( RM/4.52E-06)

A RE, 172E-069 ‘ vf]?lqa gj
n og-08) B l].LRC.36E07) ﬂé AL

RA RBE RC RM RU H'u" RW RZ Total
Risk component

317 4.28 davwasnislinimenisileaiiidsn2 seslsswanung
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Total

[==—== Tolersble Risk B Risk Components
T T T T

( RB; dl2E-06) [ Total, 4.24

(RET2E-0T)

[ i B ( RW.1E-07) " ]
( RA, 3E-08 ) (R0, 4.6E-07 ) : T 1
- | (RZ,11E-06)

R
[ RM,5E-08 ) |

3 |
ighe =
I

RA RE RC RM RU RV RW RZ Total
Risk component

719 4.29 davwasnasliuimansileaiiasns seslssnanung

AN919914.37 waaeanslssiduannaidns R, ialduimnsnistlasiuaasisanening

Symbol 1 Z, Z, Z, Structure
31 9.00E-08 1.79E-06 2.61E-06 2.58E-06 7.07E-06
73%‘7%2 9.00E-08 1.71E-06 2.76E-06 2.73E-06 7.29E-06
3?3‘17;3 9.00E-08 1.74E-06 1.22E-06 1.19E-06 4.24E-06

4.3.7 Tayadusun1sanssnauu-natlss T
Al reap gl AeTIanKn C, HAviarL
C.=(Rg+R,)e(C,+Cy +C +C.)+(R. +Ry +Ry, +R,)eCy (4.6)

'
k4 o

A & ) PR U P <y
I@EW] RB , RV AR @Quﬂﬁzﬂ‘ﬂﬂﬂqqmL@ﬂQV]LﬂﬂQﬂ@\iﬂUﬂquLﬂﬂlﬁqﬂ‘ﬂq\?ﬂqﬂﬂqwsﬁ\ﬂﬂ

Fumn3tlaaiuilnmn

1
4 o b4

= | s Aa
R.. Ry Ry R, A2 @qulsenauadnsl@eaninedaan LA NaNmaN183suy
IuazszuudiannsetinddsllTunnnisileaiuiianii

C,  An A ldaneneszuLneAelgnasis
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A 1 v o
C, AaAldaeraseas
A 1 o QI d‘ 1
C. AnAldansnas@snussatnialuannng
1 Yo ag/l = dl = a 1 %
Al aneianunasANgyAaTivae Cq HANWINTL
Co =(R'e+Rv)e(C,+Cy+C +C.)+(R'c +R'm +R'w +R'z)eC,  (4.7)
pan R’s, R’y Aa doutlsznaumdnuidsasiinendasiuaiuldsnegynig
d} = v o Y 1
NYNIWEIHNIBITNNTURIAUNNN
R'c,R'm.R'w,R’zA8  dauilsznavmnuidesNineandasaiuaniuanivian
gaszuy I Lardann e tndae N nsn1stlaeiuna g
Anldanatszatlaasunnrnsilasiiiagi C,,, Ay
B /7/CL o(i-fa+'m) (4.8)
Taeh C,  Ae A ldanggasNamnInIslasriuiaen
- = % d”
i A8 RsAanLLs)

o O

FVANF AAAUNE

Db
B(

a a
m Ae 8h90ANL99TNE
n1anAT a8 Uad R UL sz AR AW

S=C, —(Cp +Cpy) (4.9)

A1519914.38 yar1283p M@ evneiunNgaAainadegeinwilasiuilned ($x10°)

Symbol Building B Contents | Power system A | Telecom system A
Z, 0 0 0 0
Z, 70 6 3 0.5
Z, 2 0.9 5 0.5
Z, 1 0.1 0.015 1
Total 73 G 8.015 2

a 1 dl ‘dl 4 o o
M1919414.39 HAAMNEITIRINLBAT

Rate Symbol Value
Interest i 0.04
Amortization a 0.05
Maintenance m 0.01
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A1519914.40 HAL2IN9LsTIUANIRENAaANgIYREN AT ANERT R, ($x10°)

Symbol Z, Z, Z Z, Structure
R, 0.00E+00 | 4.46E-04 4.46E-05 4.46E-05 5.35E-04
R, (Power line) 0.00E+00 | 8.92E-04 8.92E-04 8.92E-04 2.68E-03
R. (Telecom line) | 0.00E+00 | 8.92E-04 8.92E-04 8.92E-04 2.68E-03
R,, (Power line) 0.00E+00 | 8.48E-03 8.48E-03 8.48E-03 2.54E-02
R, (Telecom line) | 0.00E+00 1.02E-04 1.02E-04 1.02E-04 3.05E-04
R, (Power line) 0.00E+00 | 2.66E-06 2.70E-07 2.70E-07 3.20E-06
R, (Telecom line) | 0.00E+00 | 7.54E-05 7.54E-06 7.54E-06 9.04E-05
Ry (Power line) 0.00E+00 5.32E-06 5.32E-06 5.32E-06 1.60E-05
R, (Telecom line) | 0.00E+00 1.51E-04 1.51E-04 1.51E-04 4.52E-04
R, (Power line) 0.00E+00 | 5.45BE-06 5.45E-06 5.45E-06 1.64E-05
R, (Telecom line) | 0.00E+00 | 8.17E-05 8.17E-05 8.17E-05 2.45E-04
R 0.00E+00 1.11E-02 1.07E-02 1.07E-02 3.24E-02

AN919914.41 FnnmesnIngaids C, 1az Cy ($)

Symbol C, (unprotected) | C.. (3311) C. (3E72) C.. (3373)
Z, 70200 185 189 162
Z, 47900 61.8 79.2 32.8
Z, 1480 18.9 16.5 9.37
Total 119580 265.7 284.7 204.17
AN919914.42 4af1C, uaz Cpp, vednImgnasilesiu($)

Protection measures Cp Cou
LPS class | 100,000 10,000
Fire detection system 50,000 5,000
Zones Z,and Z, shielding(w=0.5) 100,000 10,000
Zones Z,and Z, shielding(w=0.1) 110,000 11,000
SPD(1.5X) on power system 20,000 2,000
SPD(2X) on power system 24,000 2,400
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SPD(3X) on power system 30,000 3,000
SPD(1.5X) on TLC system 10,000 1,000
SPD(2X) on TLC system 12,000 2,000
SPD(3X) on TLC system 15,000 1,500

AINANT9N4.38 T4 4.42 LATANNNTN (4.6) D9 (4.9) ATNNITDAIUIDINIFAR

Anldansua1dulszantl IFnumni31994.43

AN5199N4.43 n13anAn ManeUeeRulszantl ($)

n3anAn dansreeRulszanl($)

3591 91314.3
andl

EN2 99795.3
3593 89775.83

4.4 ANENLAUIN

ﬂ’]iﬂmﬁummfﬁ'mmmmnga;ﬁmm%ﬁmwwﬁ R, 789am1inidiulng
Fretneisfufeiansandiusrnauanai@des R;.R, . R,

4.4.1 AuANYmUzAasAlgngsns

o pudnuaansenindiiuandlilunseis.4auazglia.30

. @mﬁﬂwmmmszuuu‘%mi‘ﬁ'Lﬂmmu%wmﬂLmrﬁwmﬂwqﬁfmﬁuﬁ
uamlune9fid 45uag174.31

* pudnwuzaesssuLBMsTussuLAaatsinsANunANRsRIN T

HiwiAsuanalunngeng 46uazgrlng 32

a [ ¥ v g
M1919N4.44 ATUANHUSURIBWITNILHLN

Parameter Comment Symbol Value
Dimension(m) - (L, W,,H,) 30 x 20 x 20
Location factor Isolated C, 1
LPS None P, 1
Lightning flash density 1/ Km“lyear N, 4




1M | FSerthow |3 Conneced inaa | 4.Zones | 5 Pratection mensass sekcion | b Econome svkalion

U7 4.30 donuaegAmANHIEaN Fiu

AN519914.45 AUAN AT YT TLILLEN TN ELULA W BUseANTasan I

76

Paramete/ // JJJ‘/ ;/E’J - rpent Symbol Value
Soil resistivity om P 250
Length(m) - L. 200
Height(m) Buried - -
HV/LV transformer None : 1
Line location factor Surrounded by ; 0.5
smaller objects
Line environment factor Suburban C, 0.5
Line shield Unshielded Po 1
at 0.4
Withstand of internal system U, =2.5kv Ks, 0.6
Coordinated SPD protection None Bl 1
End “a” line structure None L, xW,xH -

dimensions(m)
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| Man | I Snuctas Srractad ee _*&uiiﬁummm!imm

@ 1 Pneer sl (0 7 Power fosed @ 2 Teieens senal @ A Tolerem e

Erusvala riaoashon areas Ad N A
gl e ond An | A oy indine bghineg

dl ] o /| ; \ dl (<1 \ _0 1 °I ¥ v o
g‘ﬂ‘Vl 4.31 @QM%@QQM@ﬂHM%‘%UUU?ﬂ’]?V]Lﬂuﬁ?ﬁﬁ‘l_l‘]_l‘ﬂ’]‘ﬁu’]ﬂLL?\‘][?]’]‘H@\?@W’]TV]LNHVI

= o a A o = s Y &
M1514N4.46 ﬂm@ﬂ‘]ﬂ’mxﬂl'ﬂ\ﬁ‘XUﬂU?ﬂq?VI L‘]JU?g‘]J‘]J@@@']?IV]?ﬂNuqV’]Z‘J“ﬂ'ﬂ\‘i‘ﬂ‘wrﬁm LHUN

Parameter Y iy C(SJmment Symbol Value
Soil resistivity om P 250
Length(m) ¢ Lc 100
Height(m) Buried - -
Line location fact S ded b
ine location factor urrounded by C, 0.5

smaller objects

Line environment factor Suburban C. 0.5
Line shield: bonded to None Po 1
equipotential bonding bar and P, 1
equipment connected to the

same bonding bar

Withstand of internal system u, =1.5kv Ks, 1
Coordinated SPD protection None Poo 1
End “a” line structure None L, xW,xH, -

dimensions(m)




1bhan | 2 Earucturn | 3 Coracmad e A Zonas | & Poteciion messunes sbcion | § Cconomic evskaston

wr mansl @ 7 Power baned 1 Tolacas sansld ) 4 Tolacom hunind

iy

4.4.2 Ansanunizaassuilanui

78

Eourynienl Fioroeshon meme Ad . A . Aa S drect igheeg Svee Fls monURE
sy b il A B4 o e lighieing alsies reer T eaacturme ply e

v
Y o

Avuatinuilasnuin i lasatl

- Z, (outside the building)

- Z, (inside the building)

~ ! o a S g g P Y 2
qﬁ;ﬂ‘lﬂ 4.32 mmjm@m@ﬂwmmzuummmLﬂmzuummﬁmﬂumﬂmm@mimuum

Tnapnuaneuzaestnuilesiuilngl Z, (inside the building)Aauanalunnseing.47

LL@%G]’]?’W?MAS@%LLZQ AINNAINNTTIESAUAN

'
1 R o

o o

NITNANNUINUAITNGILAZAITNL

Ae o lndl

A1919914.47 Anuaniauzaestullesiuiniizaseniimiliug Z, (inside the building)

Pararﬁefér Comment ' Symbol Value
Floor surface type Wood r, 1078
Risk of fire Variable r, -
Special hazard None h, 1
Fire protection None r 1
Loss by touch step voltage Yes L, 107
Loss by physical damage Yes L, 10!

A1519914.48 Nasnstleaiuiinindeduiusiuaanguazandes g

Risk of fire Height (m) LPS type R1(><10*5 ) Structure protected
Low - 7.73E-06 X
- 7.73E-05 No
Ordinary v 2.00E-05 No
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20 1] 1.28E-05 No

- 7.73E-04 No

High I 9.26E-05 No

| 7.11E-05 No

- 2.33E-05 No

Low vV 4.81E-06 X

- 2.33E-04 No

Ordinary 40 \Y, 4.81E-05 No
| 6.51E-06 X

High \ 2.33E-05 No

6.50E-07
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asluaztaiauanue
5.1 agUuan1sIe

= - = ' o o
ISP TCL RN L'MNLﬂumumum:qmuﬂizﬂ@ummmemmﬂumw

o’// all d‘ & v Y all Y a a a v a 1 dl
YNUNANINEIUBN ‘].I‘V\I’WNWV]ﬂ'ﬂIVLﬂ@ﬂQWNLNHMWEILLZWV’]Q’]QJQEUWL@ﬂLL@ZW@@uGL@Q’]ﬂQ’WNL’&EN

'
o '

o o o Ny A Yo o o A v YR ¥y =
uu@gﬁlmmum'ﬂmuimmﬂu ?Zﬁﬁﬂ')’mL'&ENV]EI@M?U1®’Q\11NE‘l'ﬂﬂNN’]ﬁ]ﬁ‘ﬂﬁﬁ‘LWN n1e

a !
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