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Abstrad - France standard board (UTE) has published
IEC/EN 623052 in January 2005 more than one year
before publication of the standard at IEC or EN level
Purpose was to gain experien@ when the voting stage
occurred for this standard in 2006 UTE has also
developpal a specific software to apply this risk
assessmen methode By now we have more than 2
years of application of both standard and software.
The software called Jupiter is just atool but it helps a
lot in introducing data and making eay calculations
This software introduces features such as drawing of
the building to calculate accurate collection areas
design of the lines and of circuitr y inside the building,
evaluation of fire risk existing inside the structure,
accurate selection of the needel SPDs as well as an
automatic provider of protection solution. This mears
that studies for simple building may be done by
contractors when more complete studies still neal to
be done by experts but their task become a lot easier
This is perfectly in line with the Qualifoudre
qualification schene introduced by INERI S in France.
We have now applied this risk method on a large
amount of structures with various risks (explosive
radioactive, fire ...). Purpose of this pape is to share
this experiene and to discus applicability of sonme
parameters introduced in the standard IEC/EN
62305-2

1 INTRODUCTIO N

IEC 623052 standad for risk assessménhas been
publishel in Europe as EN 62305-2 at the lateg by
Octobe 2006 dependig on the countries When the
standad can be implementel or not at IEC levd it has to
be implementel by law in Europe Frane has decidel to
remow immediatey all his previows risk evaluatio
method as early as April 2006 This standad is patt of
the grow of new standard that IEC TC81 (Internationa
Electricd Commissim - technicd committee N°81 in
charge of lightning protectia of structure} has released
623051 deak with generd information regardirg
lightning

623052 deak with risk assessman: do | neel protectimn
and if answe is yes which one ?

623053 deak with lightning protection systens (LPS) :
how to set-1p such a systen and selec its componerng ?
623054 deak with lightning electromagneti pulse
(LEMP) : how to set-ip and desig shields and bondirg
as well as selectim of SPDs (surge protectiwe device
usd for equipotentialiy ?

Frane was using so far its own standard for risk (eithe
risk againg dired lightning NFC 17-10 or risk againg
induced surges C 15-443 From time to time we were al
using IEC 616& (ancesto of IEC 62305-3 for comple
sites sudh as military or nuclea plants Recognizimg tha
methal describel in 623052 is more powerfd and
consisten than previols methods Frend Nationd
Committee has decidel to publish EN 623052 in a drat
mature versim in Januay 2006 unde numbe 17-100-2
Purpo® of this was to get experiene on this methal and
been able to make commens and propo® improvemens
especialy at CENELEC level. Sinee publication of this
documen the methal has been extensivey applied by the
authos on mary site including chemica sites explosiwe
sites as well as othe industrid sites

2 IEC/EN 623052 METHO D

The new methal is not so different in essene from the
origind one (IEC 61662 but mary parametes hawe been
refined Oppose to othe Frend methods this one is
purely base@ on probabilistt calculatios and the
parametes are coming from internation& scientific
studies which haw been largey documentd and
publishel (SIPDA, ICLP ...). This is very importart as
uses of the methal are sometime suspicios of the
validty of some parameters

4 sourcs of damag are definad : flashes to a structure
flashes nea a structure flashes to a servie and flashes
nea a service

3 types of damags are definad : injuries to living beings
physicd dama@g (damag to the structue i.e. destructim
by direa hit, fire, explosio ...) and failures of electrica
equipments

4 types of losses are defina : loss of human life, loss of
servie to the public, loss of culturd heritage and loss of



economc value (structue ard its content servie and loss
of activity). For ead of this loss arisk is defined

The totd risk is then calculatel has a sum of risk
componens defined below :

Risk componenfor a structue due to flashes dired to the
structue :

* RA: componen relatel to injuries of living
beings cause by touch and step voltages in the zones up
to 3 moutsice the structure

* RB: componeh relatal to physicd dama@
cause by dangeros sparkirg inside the structue
triggering fire or explosion which may also endangethe
environment

« RC: componeh relatel to failure of internd
systens cause by LEMP;

Risk componen for a structue due to flashes nea the
structue :

* RM: componenh relatel to failure of internd
systens causel by LEMP;

Risk componend for a structue due to flashes to a
servie connectd to the structue :

* RU: componen relatel to injuries of living
beings causel by touch voltage inside the structure due
to lightning currert injected in a line enterirg the
structure

*« RV: componenrelatal to physicd damag (fire
or explosiom triggeral by dangeros sparkirg betwea
externa installatim and metallic pars generaly at the
entrane point of the line into the structur@ due to
lightning curren transmitt@ through or along incoming
services

* RW: componen relate to failure of internd
systens causeé by overvoltags induced on incoming
lines and transmittel to the structure;

Risk componen for a structue due to flashes nea a
servie connectéd to the structue

* RZ: componenh relatel to failure of internd
systens causeé by overvoltags induced on incoming
lines and transmittel to the structure

For ead of the risk associatd to the 4 types of losse
(called R1 to R4) and which nedal to be considerd for the
studial structure the totd risk will be calculate as a sun
of the aboe describé risk components

Each of the risk componer itseff will be calculatel by
using the generc formula given below

Rx = NxPXLX

Nyx is the numbe of dangeros evens for tha risk

Py is the probability of damag for tha risk;

Lx is the consequenloss for that risk

And X can take thevalues A, B, C, M, U, V, Wor Z

The risk componeh is defined as the numbe of lightning
strikes on the building multiplied by the probabiliy that
this strike lead to a damag (hopefully not all strikes will
creat a damagg¢ and multiplied by a loss facta taking
care of the amoun of losses (how mary peopk are
possiby injured wha are the possibée protectin
measureps

For risk R1 to R3 the totd risk neel to be lower than the
acceptabd risk RT given in the standard

Table 1 : Typicd valuesof tolerabe risk RT

Types of loss RT (year-J
Loss of human life (R1) 1T
Loss of servie to the public (T

(R2) ard Loss of culturd
heritage (R3)

For risk R4 ther is no tolerabk risk as the economc
perceptim is different from a smal compary to a large
group Calculation is then mace by comparirg annua
amourt of losses without protection annua amoun of
residua losses as som as protectiom measurs are
implementel and annud& cod of protectim measurs
taking care of maintenance The resut is then an annué
savirg for the owne of the structure

Let's imagire a telecan cente (servie to the public)
which is locatal inside a building which is a nationd
heritage The owne of the building is willing to know if
lightning protection will provide some saving to him. In
addition risk for loss of huma life need to be
considerd as ther are sone peopk inside (workers and
customers) In suc ca® risk R1, R2, R3 and R4 will be
calculated For ead of the risk the appropria¢ protectio
measure may differ. For the simpleg cas of a building
where only protection of human being is considerd then
only R1 will be calculated R1 is alo the risk which is
calculate for sites where environemté risk neal to be
addressed

When risk cannd be sufficiently reduced it is possibé to
defined specifc zones inside the building to bette proted
the ares which are the more dangeros amd avoid
overprotectilg the complet building.

3 TOOLS DEVELOPED TO APPLY THIS
METHO D

As previousy mentioned this IEC standad becane a
Frend documem in Januay 2005 As sud it is usel and
will be used more and more and will repla@ existing
documens dealirg with the sane topic. To allow the use
of this standad for mog of the lightning professiond it
has been decidel to provide tools to the use in orde to
facilitate hisjob. Thes tools are describel below.




3.1 Forms

INERIS hes developd in Frane a qualification for
lightning protection professionals This is called
Qualifoudre Unde this qualificatim scheme a
professionh can claim expertie for site survey
production of lightning protection equipment set-ip of
protection measure ard contrd of installations His
experti® in the selectd field is atteste by a letter which
can be S for professionabeirg abk to work on simpke
structurs (a house smal office) or C for comple
structures (chemich plart for examplé or even | for
intermedia¢ ones (nat a simplke nor acomple structure)

The qualificatian is approvel by the Lightning Protectian
Association (APF), the Ministry of ecology the Ministety
of defeng ard the Federatia of the insurane companies
For companie which are claiming stud/ capabiliy "C"
their ability to use UTE C 17-1002 risk metha need to
be proved Unde the Qualifoude schene mary helpirg
tools are provided to qualified companies orne of them
being a form to facilitate on site dag collection As a
matte of fact the nev methal need abette cooperatio
betwea the plart manage ard the lightning engineer
This form (which is sert prior to the surve/ to the plart
managey is then usefu to be sue tha thee is no
misunderstandim on the amourn of time the plart
technicias neeal to involve for tha actian from ore side
ard to be sue that on the othe side a dak collection
time, no parametes is forgotten by the lightning enginee

Table 2: Data collection form

Data collection form of a structue
to be protecte agains lightning

STRUCTURE (N°, name function Bl
Dimensiors (Length width, maximum|20x20xD0
height heigh of chimney m
Relative situatian of the structue Isolated
Numbe of floor 1

Type of wall (concrete meta] wood..) Concreg
Type of rod (concrete metal asbests| Tiles
cementtile...)

Type of sol inside structue (concrete| Concree
linoleum wood...)

Distane betwe® the metd frame 2m
Resistivily of the grourd (ochm.n) 300 Q..m
Type of sol (clay, granite silica, humus.). | Clay
Are metd pat equipotentialy bondel ? Yes

Are reinforcemerds of the concree|0.2

connectd into ames$ ? (mes size ?)

Numbes of electrods for lightning earth | 2

Surge countes (indicatian on the countey | 1(0)

Installation of SPD3s on the powerlines (type | Type 1
of protection state) SPDs

Fire protection (simple detection automatt | Manud fire
extinction  extinguisher presene of | extinguk
fireman or time before their interventior) shes

Fig. 1. Fird page (examplg¢ of Qualifoude daga
collection form

In addition unde the Qualifoude banner an interng
forum offers possibiliy to the uses of the metha to
exchang on problens encounteré or even to ak for
sore help

3.2 Jupiter software

The softwae is taking into accoun all the parametes
describé in the standadl ard offer to the use practica
facilities sud as the possibiliy to ted immediatey
various possibé protection mears effed ard selectim of
the mog conveniebone

Basel on the dak collectel on site the parametes
describirg the structue can be filled. Thee are
interestirg features in the softwae sudh as true
calculation of the collectim area taking cae of red
dimensios or evaluatim base on fire brigace rules of

the fire risk.
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Fig. 1. Exempk of calculatio of the collection area

When the dai regardimg the structue ard its connectd
services are introducel the risk calculation can start This
lead to adiagran as in Figure 2.
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Fig. 2. Typicd scre@ whele the protection measurs hawe
not been implemente




As it can been sea ther is a grapht display of the
conclusiors of the analyss : the building is na sef
protected The use of the softwae shoud then
introducel protection measurs in orde to bring the totd
risk below the red bottam line (tolerabe risk)

T ———— —

Fachior  Meny  Dormed de sorble 7

Analye du isaus

== s Tolerable risk 2=l
ne (10°° for that

- “ case, risk R1)

= =

Fig. 3. Typicd scre@ whete the protection measurs hawe
been implemente

With this softwae you al® hawe acces to mary features
Onre of them is the green/rd color code Evely risk
componenwhich is red is greate than tolerabé risk. It is
gree in the othe case It is then vely eay to determire
the pat or the zore of structue which need a specih
care This is reportel on a specifc scre@ whete influence
of eat zore can be appreciated
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Fig. 4. Influence of various zones on the totd risk

The softwae propog sone protecti;n solutin in an
automatt way tha the use can use or not The econome
evaluation ard selectim of appropriag¢ SFD is al vely
eay duwe to a large dat ba® of parametes ard cod tha
the use can manag by himsef basel on his own
experience

3 APPLICATIO N OF JUPITER ON EXPLOSIVE
SITES

.Sometime the dange is vely high ard the potentid
damags are important It is the ca® for installatiors with
risk of explosio ard with peopk in the lethd zone If the
duration of the risk of explosio is na well indicated the
calculatel risk can be overestimated In this case it
happes tha the addition of protectiors with the beg
possibé effectivenes does na redue the risk unde the
tolerabke value of 10° This too huge risk will in fad
maxk the othe risk which even if less important are nat
minors A goad exampe is the risk of fire which is often
preseh when ther is explosiw risk. It is then necessar
to conside 2 situations a norma situation during which
the risk is for exampé the risk fire ard a degradd
situation whete explosio can occur

Let us suppos tha the building to be protecte is a
warehous storirg solvent Stora@ is very flammabe ard
the interior of the building is classifid ATEX (levd 2)
which mears explosive atmospher for shot duratiors
not exceedig a cumulative annu time of 100 hours As
the fire risk is presenfor 1 800 hours we neal to conside
this duration But, by considerig tha storag is explosive
ard tha the peopk are presen in the zore during 18M
hours (even if the potential explosive risk is presen for
only 100 hours) the risk cannd be reducel with beg
availabk protectiors means
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Fig. 5. Protectimn measure hawe na bea implemente

Calculatiom mug then be carried out for 2 situations In
normd situation only the fire risk is considerd ard
duratian is 1 800 hours It is possibé to use protection
mears to redue the risk to atolerabk value In degradd
situation the explosia risk is considerd but the duratio
of presene of the peopé in the zore a the risk is only
100 hours

Figure 8 shows tha the risk calculatel for duratian of 100
hours with explosive atmospher is lower then the
tolerabk value The probabiliy tha the lightning strikes
the warehouse and be the trigger of an explosia is low
due to the shot duratian of 100 hours
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When calculation is carried out for various situations it is
then necessar to instal the protectim mears which
redue the risk in all the casesIn the abowe example the
protection meanswhich reducs the risk as in figure 7
mees the need

4 NEED FOR CLARIFICATIO N

No doult tha IEC/EN 62305-3 is a powerfu tool.
However it is needd to clarify afew things to cove all
the need of the Frend lightning protection communiy
(ard perhap of othe countries too).

More than 13 buildings hawe been studi@ in Frane
using UTE C 17-1002 metha ove a periad of 2 year
Plans had differert characteristis and covered awide
rangg of industrid site ard buildings Basel on
application of the methal on a large numbe of case it
appeard tha a few parametes neede to be bette
defined

4. | SPDs

There is no relationshp betwe@ SFD characteristis ard
probability values tha you can selet in the standard Of
course when you are an expet you know how to selet
the appropriaé SHD ard if one SFD is bette than
another But who is really abke to selet the probability
associate with an SAD which is behavig bette than the
requiremerg given by the calculation An SFD protectiry
a 1 kv for a fixed value of current offers a bette
protection than an SFD protectirg & 15 kV for the sane
value of current How can we quantify this? If the neede
protection levd is 15 kV ard the needd lightning
discharg capaciy is 10 kA 10/3% who could sa which
of the following SPDs is the bes? SFHD 1 has a curren
capability of 40 kA 10/3® ard protectiwe levd of 15 kV.
SPI® has acurren capabiliyy of 15 kA 10/3® only but a
protectie levd of 1 kV. Itis alrea¢ nat eay to sy wha
is the beg choie bu it is furthermoe difficult to
associat probabilities to both Mainly the documen is
relatel to probabilities associaté to currens withstard
which is probaby ore of the goad paramete to avod
flashove problens at the entrane of installation (but nat
the only ongd but which is quite irrelevart when
downstrean protectio is needd (coordinatd SPDs) In
addition to mix SHD with lightning protection levd of
the LPS creats confusion Wha to do when ther is no
LPS ard dired lightning is na relevan? SFD are
clarified in Europe by type relatel to testirg capabilities
To haw a SFD Type 1 (the ore usal in cag of LPS
defined for a lightning protectio levd 3 for exampé can
only creae confusion Bette coordinatiom is needd
betwea LPS ard SFD standard ard SFD probabilities
shoutl be bette defined in the risk standard Jupite
provides sone tools to hep selectig appropria¢ SPs
but the standad shoutl be more detailel regarding this
isste ard avoid confusia in the heal of the reader

4.2 Conceq of coordinated SPDs

You neal to ue SP» in front of eah sensitie
equipmen ard SPDs shout all be coordinate together
But if you ue only entrane SPD (SPBs for



equipotentiality ard othe SPDs in front of a particula
zore (with a high fire risk for example¢ ar you
complying with criteria to conside you hawe a
coordinaté systen? It seens tha it is na the ca® basel
on presen definition when in practie sud a protection at
needd plae will be sufficient

4.3 Shielding of cables

The key parameteis the shiet resistanceWho is abk to
give this value in practic® Surel/ na the electrica
technician responsil@ for the building. Shoutl we male
measuremen®sTry to locae the manufacture referene
numbe ard try to getdat from him? If you hawe mary
days in front of view it is perhag possibé but for mog of
the cases a simplification is needed This non practicaliy
will lead countries to devel alternatie methal for ther
contractos ard this approab is going agains the initial
target

44 Number of peopk injured inside a building in cae
of alightning strike

In sone case this daa can be obtainel from discussion
betwee the structue owne or manage ard the lightning
expet but in a lot of othe cass this is quite difficult to
achieve If you us the genert values propose by the
standad you will ge aprotection schene which is clearly
over designed In sone cass you will na be abke to
redue@ the risk belown the tolerabk risk ard this mears
according to the Frend law tha you may nat be abk to
run you plant The only remainig solution is then to
instal stom detectos ard st this critica activity during
storny periods

45 External zones

They are only considerd for the risk of toudh ard step
voltage But if you hawe an explosiwe area in the building
or if you stoe dangeros producs with possibé impad
on environmeh it is likely tha peopk outsice the
building will be injured ard nat due to stg ard toud
voltage This need to be consideredIn addition when a
toxic cloud is releasd to the atmosphes in ca® of surges
generatd by a lightning strike how shoutl we conside
the numbe of peopk potentialyy injured? 1 000, possiby
more ... This shoutl be bette defined in the standard In
the sane way, if atrud is bringing explosive materid
from the outside its presene outsice of the building
shoutl be als taking into accoun in the explosiwe risk.
Protectio of externd zore shoutl take into accoun othe
aspecs than the pure risk of touch ard step voltage

44 Storm detectors

So far, the only solution in sone cass to redue the risk
below tolerabk risk is to use a stom detector Simpke
way of doing 0 is to conside tha there is nobod in the
dangeros zore in sud a ca® (onee agan this does nat
cove the risk of peopk beirg outsick the building or of a
releasd chemicé cloud spreadig around) But in fact a
stom detecto has alo an efficiency It may nat detet
100% of all storms In some casesthe use will chang
the setting in orde to avod too mary false alarns
leadirg to a detectim ratio of less than 100% In sud a
case sud aratio cannd be introducel in the method Of
course thete is no standad for sud stom detectos 0
far in spie of some attemp in Frane ard a Cenele
level, but we canna ignored sud a tod for the risk
evaluation ard a probability shoutl be associaté to it in
the sane way it is for SP3s or LPS

4 CONCLUSIONS

Frend nationd committes has decidel in Januay 20 to
implemen the drat internation& standad IEC 623052
into a Frend document This is clearly supportd by mog
of the actos ard especialy INERIS which has included
this requiremen in his qualificatim schene namel
Qualifoudre To suppot this development tools hawe
been developd ard UTE, the Frend electrich standad
body, has developd a powerfu softwae name Jupiter
This will allow a greate numbe of peopk to use the
method At the sane time, to allow this generduse afew
parametes neal to be clarified They are accessild to the
lightning expert even if in some case it may be quite
difficult to ge the dai or relake the® dag to probabilily
values But for less skilled users the tak may be
discouraging The risk calculation beirg so powerfu it
shoutl be a pity to na male the necessar clarificatiors
which will male this documen the only referene in
lightning risk management
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