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Sonéna elektrarna HERMI 88

Soncna elektrarna je naprava,
katere namen je proizvodnja
elektricne energije s pomocjo
sonca.

Soncna elektrarna je najpogosteje
namescena na strehi objekta ali
drugem izpostavljenem mestu.



https://hermi-solutions.com/
https://www.youtube.com/channel/UCjl2AppZSemjbpoa-YgfPFw/videos
https://www.facebook.com/HermiSolutions
https://www.linkedin.com/company/hermisolutions/
https://hermi-solutions.com/
https://www.youtube.com/channel/UCjl2AppZSemjbpoa-YgfPFw/videos
https://www.facebook.com/HermiSolutions
https://www.linkedin.com/company/hermisolutions/

Poskodbe soncnih elektrarn

Mehanske poskodbe
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»Elektricne” poskodbe

Vzroki:

Elektricni lok

Slabi spoji
prenapetosti
Napacne povezave

Udar strele

HERMI N 88
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Blitz-Bilanz 2017

Anzahl der Blitz- und Uberspannungsschiaden und Leistungen in der Hausrat- und Wohngeb&udeversicherung*
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$¢ita pred udarom strele HERMI 88

STANDARDI ZA PROJEKTIRANJE ZASCITE PRED DELOVANJEM STRELE:

- EN 62305-1: Protection against lightning — Part 1:
General Principles

- EN 62305-2: Protection against lightning — Part 2:
Risk management

- EN 62305-3: Protection against lightning — Part 3:
Physical damages to structures and life hazard

- EN 62305-4: Protection against lightning — Part 4:
Electrical and electronic systems within structures
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The lightning threat IEC 623051
Lightning risk IEC 623052
LP

Lightning protection

LPS ESP

IEC 623053 IEC 623054

Protection measures

Figure 1 The connection between the parts of this standard
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EN 62305-1: Protection against lightning — Part 1:General Principles

HERMI N 88

Near a line /'F

Point of strike Source of damage | Type of damage Type of loss
/
A D1 L1 L4™
Structure [ | [ | S1 D2 L1, L2, L3, L4
| | D3 L1%, L2, L4
Near a structure [ S2 D3 L1, L2, L4
\‘?//K\ D1 L1, L4
Line connected to the — s3 D2
structure L1, L2, L3, L4
D3
L1*, L2, L4
S4 D3 L1%, L2, L4

*

immediately endangers human life.

&

Only for properties where animals may be lost.

Only for structures with risk of explosion and for hospitals or other structures where failure of internal systems
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Interception criteria LPL
Symbol Unit 1 1 I v
Minimum peak current I kA 3 5 10 16
Rolling sphere radius 7 m 20 30 45 60
First positive impulse LPL
Current parameters Symbol Unit | 1l 11 v
Peak current / kA 200 150 100
Impulse charge Qsnort c 100 75 50
Specific energy W/R MJ/Q 10 56 25
Time parameters T:/ Tz Hs / Ks 10/ 350

SPD i |
) LPZ 1
1 ] r
r ; i e

\@ IEC 2062/05
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EN 62305-2: Protection against lightning — Part 2: Risk management HE-RM’®//\ 8

Identify the structure to be
protected

Y

Identify the types of loss relevant to the
structure

Y

For each type of loss, identify and calculate the risk
components Rp, Rg, Rc, R\ Ry, Ry, Ry, Rz

NO
Structure

protected

YES

Protection
needed

Is LPS
installed?

Is ESP
installed?

Calculate new
values of risk
components

RA+RB> RT

Y

Install an Install adequate Install other
adequate type ESP protection
of LPS measures
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HERMI Risk Manager HERMI\ 88

Janez Podlipnik
2 Ocene tveganja / Ustvari
A Domov
Ustvari nov izraéun
8 podjetja
B Rezultati
2 Uporabniki
Tveganie izgube doveskega Zivljenja Tveganje izgube javne oskrbe Tweganje izgube kulturne dediséine
al Ocene tveganja
Zgradba Objekt Vodi Ocena tveganja
Identifikacija objekta lzgube
Naziv objekta SEBREND Bolnica
Tip objekta poslovni objekt Z Newvarnost eksplozije
zguba kulturne ded lzguba Zivali
Gospodarske izgube
Vnos parametrov za izracun rizika
Letno tevilo nevihtnih dni 51 1/leto
Parametri &¢itenega objekta Parametri prikljugenega objekta
za EE vod za TKvod
DoZina objekta 51 m Dofina objekta £ m 51 m
Sirina objekta 21 m Sirina objekta 21 m 21 m
Vigina objekta 1 m Visina objekta n m 11 m

Shrani spremembe Mazaj na seznam
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A Domov

Ustvari nov izraéun
| podjetja

B Rezultati
& Uporabniki

Tveganje izgube dovaikega Hvlienja

Tveganje izgube kulturne deditine

all Ccene tveganja

Zgradba  Objekt  Vodi  Ocena tveganja

Porodilo

Download PDF

KOMPONENTE TVEGANJA ZA ZGRADBO GLEDE NA VRSTE IN VZROKE 1ZGUB

Izvoz izgube / Vrsta izgube Neposredni udar v objekt Udar v bliZino objekta Udar v oskrbovalni vod Udar v bliZino oskrbovalnega voda skupno tveganje glede na vrsto izgube
Elektriéni udar za Ziva bifia
g Raa = 2,36E-009 Ran = 1,57E-009 Rs11 = Ra+ Ry = 3,92E-009
Rara = 2,36E-000 Ravs = 6,24E-010 Rs12= Ra+ Ry = 2,98E-009

Gospodarske izgube

Rp11 = 4,71E007 Ry = 3,13E-007 Rg+ Ry = 7,85E-007
Rgra = 0,00E+000 Ry.13 = 0,00E+000 Fgps = Ry + Ry = 0,00E+000
Rprs = 0,00E+000 Ry.3 = 0,00E+000 Ry = Ry + Ry = 0,00E-+000
Ry1a=1,18E005 Ry.ia= T,4E-006 Ry = Ry + Ry = 1,96E-005
Okwvare elektricnin in elektronskin sistemoy Rous = 000E4000 Faess — 0004000 s — 0.00E. 1000 Favs —000E 1000 Lo Rot B s R+ Flo— 00051000
Rera = 0,00E+000 Ry2 = 0,00E+000 Ryp.r2 = 0,00E-+000 Ry = 0,00E+000 Ly = Ro+ Ry + Ry + Bz = 0,00E-+000
Rews = 139E-005 Ra1a = 2,58E-003 Ru.1a = 9,40E-006 Ry14 = 9,18E-005 L;= Re+ Ry + Rw + Rz = 2,T0E-003

Skupno tveganje glede na izvor skode

Rp— Ry + Ry + Re — 1,23F-005 Rr=Ryu'+Ry+ Ry + Ry’ + R, =8,15E-006 R= Rp+ Ry = 2,04E-005
(tveganje zaradi neposrednih udarov) (tveganje zaradi posrednih udarov) R= R+ Rp + Ro = 2,2E.003
SKUPNO TVEGAN]E ZA OBJEKT
SKUPNO TVEGANJE ZA OBJEKT TVEGANJE DOPUSTNO TVEGANJE STATUS
g e coueskegs 2ea Re=Rua + Roua+ Bows” + s’ + Roa + Boaa + R + B = 7898007 Fore = LOOE005 TUEGANJE 8 SPREEMILIIVO
Tveganje izgube javne oskrbe oz. storitev Ry Rusat Rora' + Bavsa® + Ry + Ruwaa + Rpan® — 0,00E+000 Rz = 1,00E-003 TVEGANJE JE SPREJEML)IVO
Tveganje izgube kulturne dedisZine Ry Raus + Res — 0,00E+000 Rps = 1,00E-004 TVEGANJE JE SPREJEMLJIVO
Tveganje izgube ekonomske vrednosti Ry Rasa™ + Ron+ Ronat Rursa + Raoi™ + Ryaat Rovaa + Rana — 2,72E-003 Ry = 1,00E-003 TVEGANJE NI SPREJEMLJIVO

Tveganja, oznacena 2 zvezdico (*) se upostevajo samo za bolisnice in objekte 2 nevarnostjo eksplozije
Tveganja oznacena z dvema zvezdicama (*+) se upodtevajo samo v primeru nevarnosti izgube ivali

Tveganje ni sprejemljivo, potrebno je izvesti dodatne zastitne ukrepe!

EUSUEI S Nazaj na seznam
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EN 62305-3: Protection against lightning — Part 3: HERMI N\ g
Physical damages to structures and life hazard

- Lovilni sistem

- Odvodni sistem

- Ozemljilni sistem
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- Metoda kotalece krogle
- Metoda zascitnega kota

- Metoda zascitne mreze

hrvataljka

Stapna hvataljka

£

Zastitni

uzermliivad
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Metoda kotalece krogle HERMI @8

S

Udar strele

I i I vy

Hahiranje pomitivhega nahoja Protiudar

S SRR

Objekt
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Interception criteria LPL
Symbol Unit | I Il v
Minimum peak current I kA 3 5 10 16
Rolling sphere radius I3 m 20 30 45 60
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Metoda zascitnega kota HERMI\ 88

lovilec

/
| ////

0 2 10 20 30 40 50 60
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Metoda lovilne mreze HERMI 88

lovilna mreza

_________

Zascitni nivo (LPL) Dimenzije mreze
I 5x5m
I 10x 10 m
1] 15x 15 m
\Y, 20x 20 m
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,Naravni’‘ deli: HERMI\ 88

Thickness * Thickness
Class of LPS Material i i
mm mim
Lead - 2,0
Steel [stainless, 4 0.5
galvanized)
Lo IV Titanium 4 0.5
Copper ] 0.5
Aluminium T 0,55
Zinc - 0.7
% t prevents puncture.
. i “only for metal sheets if it is not important to prevent puncture, hot spot or ignition
problems.
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Zunanja zascita pred strelo — namestitev HERMIA 88

strelovodne instalacije

lzracun ocene tveganja in izbira ustreznega nivoja zascite

Izoliran sistem zascite pred strelo

Neizoliran sistem zascite pred strelo
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Izoliran sistem zascite HERMI 88

L N ¢ | 7N

v VvV Ve Ve Y
Izracun §¢itenega podrodja o

Izracun preskocne razdalje:
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Izracun preskocne razdalje HERMI @8

Nivo zastite k.
‘ I 0,08
_ c 1 0,06
s =k, I
k Il 0,04
m
IV 0,04
Number of down-conductors n K¢
1 (only in case of an isolated LPS) 1
2 0,66
3 and more 0,44
Broj odvodnih vodova k.
1 1
i st osvoss 2 Jednacina 2
" 3ivise Jednacina 3

1 c
e+ ) k, = +OJ+Q2*J:
©o2%c+ f 2*n h
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IZRACUN LOCILNE RAZDALIJE (SIST EN 62305-3)

Dolocitev koeficienta geometrijske razdelitve odvodov k.:

Stevilo odvodov n 10
razdalja do sosednjega odvoda c[m] 18
enakomernost odvodov da
vertikalna razdalja med potencialnimi obrodi h [m] 15
koeficient porazdelitve toka k. 0,363
Dolocitev koeficienta odvisnega od zascitnega nivoja k;:

Zascitni nivo IV.

koeficient zascitnega toka k, 0,04
Dolocitev koeficienta odvisnega od materialak :

material zrak

koeficient materiala K, 1
razdalja do tocke priblizanja I [m] 25
Varnostna razdalja: s [m] 0,36
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Neizoliran sistem zascite

HERMI N 88

~Naoks wWwn =

Air-termination conductor

Metallic cover

Bonding conductor

Horizontal air-termination conductor
Electric equipment

Electric power junction box with SPD
Down-conductor
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HERMI N 88

. I T, t
= Oblika prvega poitivnega vala: 10/350 ps tm 10 exl—"( Tz)
= Maksimalen tok: 100 kA

(IV. nivo zascite)

- A

10%

04

Ty —pf
. 1 ———i
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Neizoliran sistem zascite HERMI 88
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HERMI N 88

= Potencial v tocki udara

* Maksimalno 173,98 kV
e Raste 1 ms

- 10¢ EL potencial v tocki udara neizoliranega sistema

16

-
N

u

10

El. potencial udara vV _[V]

VAAANNAANAAANAAAAAAAAAAAA A

-2 1 ' 1 1 1 1 i i '
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 002
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HERMI N 88

" Potencial v tocki na zemlji
* Maksimalno 159,72 kV

.10* EL potencial v tocki pri tleh neizoliranega sistema

El. potencial tal ¥ V]
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= Razlika potenciala med napravo in tlemi
* Maksimalno 14 kV

— Napetost med el. napravo in tlem pri udaru v neizoliran sistem
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Izoliran sistem zascite: HERMI 88
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HERMI N 88

= Potencial v tocki udara

 Maksimalno 263,3 kV
* Raste 1 ms

.10°  ElL potencial v to¢ki udara izoliranega sistema
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= Potencial v tocki na zeml;i
* Maksimalno 169,8 kV

.10¢ EL potencial v tocki pri tleh izoliranega sistema
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= Razlika potenciala med ograjo in odvodom
* Maksimalno 60,1 kV
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.10¢ EL potencial v tocki pri tleh izoliranega sistema
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Odvodni sistem: HERMI 88

Stevilo potrebnih odvodnih vodov glede na dimenije
objekta:

ZaSscitni nivo LPL TipiCna razdalja med odvodi

I 10 m
1 10 m
1] 15m
IV 20m
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Ozemljilni sistem: HERMIN 88

Tip ozemljila

,(m)
90 3 .
80 niyo |
L 70 3
Ozemljilo tipa A 60 :
50 pivg H
| — | 40 3
min — "1 30
20
lin = 0,514 10 3 ivo-H IV
0 - Tttt 1Tt
0 500 1000 1500 2000 2500 3000  P(Qm)
Ozemljilo tipa B V splosnem naj bo ponikalna upornost ozemljila manj$a od 10Q
r.>|


https://hermi-solutions.com/
https://www.youtube.com/channel/UCjl2AppZSemjbpoa-YgfPFw/videos
https://www.facebook.com/HermiSolutions
https://www.linkedin.com/company/hermisolutions/
https://hermi-solutions.com/
https://www.youtube.com/channel/UCjl2AppZSemjbpoa-YgfPFw/videos
https://www.facebook.com/HermiSolutions
https://www.linkedin.com/company/hermisolutions/

Temeljno ozemljilo HERMI\ 88

8 EC 27405 & EC 27e06

Figure E_40a — Isolated foundation with foundation earth electrode

. - . . Fi E.40b - Isolated foundati ith earth-terminatio
in the non-reinforced concrete layer below the bitumen insulation ‘gure mndud:? ! puanssin;'&fough the soil ination

Y

Figure E_40c — Connection from the foundation earth electrode
to the steel reinforcement passing through the damp proof membrane

Key

Down-conductor

Test joint

Bonding conductor to the internal LPS

Non-reinforced layer of concrete

Connecting conductor of the LPS

Foundation earth electrode

Damp proof membrane, watertight insulating layer

Connecting conductor between steel reinforcement and the test joint
Steel reinforcement in conerete

Watertight bushing through the damp proof membrane
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Napetost koraka, napetost dotika HERMI @8

lovilni sistem
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Zascita SE pred udarom strele HERMI\ 88
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Ve

lzraéun potrebne visine lovilnih palic HERMI 88

lovilec

lovilni drog
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HERMI N 88

lzracun SCitenega podrocja v primeru lovilnih palic
visine h=1,3m
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HERMI N 88

lzraCun SCitenega podrocja v primeru lovilnih palic
viSine h=2m
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HERMI N 88

v

lzracun SCitenega podrocja za celoten objekt s SE s
pomocjo programa SHIELD
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Notranji sistem zascite pred strelo — HERMIA 88

prenapetostna zascita

Standard SIST EN 62305-4

Razdelite objekta na zascitne cone: LPZ

External LPS —

(Lightning Protection System) -

Room representing shield 2

i
Bonding bar 1
Local bonding bar at the boundary of
at the boundary LPZ 0,(LPZ 0y) and LPZ 1

of LFZ 1and LPZ 2

e.g.
computer room ‘E /
1 Cables, lines

Bonding of shield 2

Earth termination system
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Izbira ustrezne prenapetostne HERMI 88

100%
l |,,,= max 200kA

IzraCun ocene tveganja po SIST EN 62305-2
(Hermi Risk Manager)

I.,= max 100kA (10/350)

D

Ground level 4

cca. 17% information network |

bondi
cca. 17% metal conduits 1 i" %

L )5< ,
LV power system §~~~ 7 |

— ,/;%nfx 100KA (10/350)
—— o
o max 200kA (10/350) ; earth termination system 50% I"""

(4%)= max 8kA (10/350)

I A

Izbira ustreznih zascitnih elementov glede na izbran
V Ve . . I
zascitnl nivo |

iy

cia% SPD class | SPD class I ‘ SPD class
t; s i t; 2
LPL e C 3 e R R 1 - 15 §
Test parameters Tolerance P S g | i 1
0 D N S0 S h LS LY ‘ hLh LY @
! I - 1v Yo LLLL iw | 18 v
™G ™-s (] .?as b | C.\IGas e E
Peak current I (kA) 200 150 100 110 i - 4 (classm) | 1 (class ) E
% B s SR PE
Charge Qshort (C) 100 75 50 i20 1" protection stage 2" protection stage 3" protection stage
Specific energy W/R (MJ/Q) 10 5,6 2,5 135
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HERMI N 88

Prikljucitev prenapetostnih zascit

L * L L k r L
h
N k L T N’ N N
v Ih CD
PE - PE PE PE
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Izbira ustrezne prenapetostne zascite za PV HERMIA 88

sisteme

SIST HD 60364-7-712:2016
Elektricne instalacije nizke napetosti- 7-712. del: Zahteve za
specificne instalacije ali lokacije- Fotonapetostni (PV) sistemi
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HERMI N 88

Main distribution board Inverter PV array
A ~ 4
Gnid Yy @ J 1
1 - 1 T
SPDs SPOs i — SPDs SPDs _J
Key
Situation SPD at location SPD at location SPD at iocation
® ® (@ ana ()
. , Type 2 SPDs as required n | Type 2 SPDs according Type 2 SPDs according
::::“m ﬂﬁﬁ&ﬁgg" HO 60364-5-53 and to EN 61643-11 to EN 5053811
according 1o EN 61643-11
installation of SPDs in case of a Type 1 SPDs as required in Type 2 SPDs according Type 2 SPDs according
building with external LPS when HO 6036564-5-53 and 1o ENG1643-11 to EN 50538-11
separation distance s is kepl according lo EN 51643-11
instalation of SPOs incase of a Type 1 SPDs as required in | Type 1 SPDs according Type 1 SPOs according
buliding with extemnal LPS when HO 80364-5-53 and bo EN 61843-11 o EN S0538-11
separaiion dislance s is not kepl according 1o EN 61643-11

Figure 712.C.1 - Location of the SPDs in a PV installation
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Izenacitev potencialov

Table 8 — Minimum dimensions of conductors connecting different bonding bars
or connecting bonding bars to the earth-termination system

Class of LPS Material Crnss;:g:tion
Copper 16
| to IV Aluminium 25
Steel 50

Table 9 — Minimum dimensions of conductors connecting internal metal installations
to the bonding bar

Class of LPS Material Crus;—;ezction
Copper 6
| to IV Aluminium 10
Steel 16
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HERMI N 88
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Prakti¢ne izvedbe zascite SE HERMI N 88
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