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1- 1EC 62305-1, “Protection against lightning — Part 1: General principles*
2- |EC 62305-2 , “Protection against lightning- Part 2: Risk management®

3- IEC 62305-3, “Protection against lightning - Part 3: Physical damage to structures and life
hazard“

4- |EC 623054, “ Protection against lightning- Part 4: Electrical and electronic systems within
structures “

5- IEC 61643-12, “ Low-voltage surge protective devices — Part 12: Surge protective devices
connected to low-voltage power systems — Selection and application principles*

6- IEC 61643-11, “Low-voltage surge protective devices — Part 11: Surge protective devices
connected to low-voltage power systems —Requirements and test methods*

7- BS 7430:2011-A1:2015, “Code of practice for protective earthing of electrical installations
8- BS 7671:2018 “Requirements for ElectricalInstallations*

9- BS EN 62561-2:2012, “Lightning Protection System Components (LPSC) — Part 2:
Requirements for conductors and‘earth electrodes”

10- IEC BS EN 60079:2012, “Explosive atmospheres*
11- IEC BS EN 62305:2011, “Protection against Lightning“

12- IPS-E-EL-100:2012, “Engineering Standard for Electrical System Design (Industrial And
NonIndustrial) *

13- IPS-E-TP-820:2005, “Engineering Standard for Cathodic Protection®
14- NFPA 780:2017, “Standard for the Installation of Lightning Protection Systems*
15- UL 467:2013, “Standard for Safety Grounding and Bonding Equipment*

16- IGS-E-EL-030
17- IEC 62561-1, “Lightning protection system components (LPSC) —Part 1: Requirements for
connection components®

18- IEC 62561-2, “Lightning protection system components (LPSC)—Part 2: Requirements for
conductors and earth electrodes IEC 62561-3: Lightning protection®

19- IEC 62561-4. “Lightning protection system components (LPSC) Part 4: Requirements for

conductor fasteners"

20- IEC 62561-5, “Lightning protection system components (LPSC) —Part 5: Requirements for earth
electrode inspection housings and earth electrode seals*
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21- IEC 62561-6: “Lightning protection system components (LPSC) -Part 6: Requirements for
lightning strike counters (LSC) *
22- IEC 62561-7: “Lightning protection system components (LPSC)-Part 7: Requirements for
earthing enhancing compounds*
23- IEC TS 62561-8: “Lightning protection system components (LPSC) -Part 8: Requirements for
compounds for Isolated LPS*®
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The lightning threat

IEC 62305-1

Lightning risk

Lightning protection

LPS SPM
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Identify the structure to be protected

A 4

Identify the types of loss relevant to the structure

A

For each type of loss, identify and calculate the risk components
RA, RB, RC, RM, RU, RV, RW, RZ

}

HO
Structurs protected
YE3
Prolection neaded
YES
Is LPS Are SPM
installed? installed?

Calculate new values of
risk componznts
RA+RB +RU NO
+RV=>RT *
¥ v W
Install an adequate Install adequate Install other protection

type of LPS SPM medsures
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First positive impulse LPL
Current parameters Symbol Unit I Il Il v
Peak current ! kA 200 150 100
Impulse charge QgporT c 100 75 50
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Class of LPS
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Characteristics of the structure to be
protected

Rizk aszessment and determination of
required protection level

Selection of type of external LPS

™

Type of materials Sizing of lightning Matural
(corrosion problems) protection components components
(flammable surfaces)

Air-termination system
Horizontal Vertical Overhead Natural
roof-conductors air-termination rods gir-termination terminations
mesh system wires

T

Down-conductor system

Design of
down- conductors

Type B foundation
electrode

Bonding and
sCreening

Concealed or Number Natural
exposed required components
| . I |
1
Earth-termination system

Type A or type B earth Matural

electrodes components
Internal LPS design
Proximities and SPD

cable routing

LP5 design drawings and specifications

LPS (>,b o lorslé - U
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Protection method
Class of LPS Rolling sphere radius r Mesh size w_
m m
| 20 §xb
Il 30 10 = 10
i 45 15 x 15
v 80 20x 20
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Class of LPS . Cross-section
Material mm2
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K oo calises polio taiclo cblis g )15 (idu 6ilo @le ~AJgo>
Class of LPS k;
I 0.08
I 0,06
Il and IV 0,04

Km ol,s dilize polie - diclo cbili> g )5 Lide g5k Gl -2 Joax

Material n

Air 1

Concrete, bricks, wood 0,5

NOTE 1 When there are several insulating materials in series, it is a good practice to
use the lower value for k_.

NOTE 2 In using other insulating materials, construction guidance and the value of k_
should be provided by the manufacturer.
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oll 5 o C54
Ke colpo calises polie - diclo cblis pinw o)1 Lidu gilo Gl -V Jgox
Number of down-conductors K
n C
1 {(only in case of an isolated LPS) 1
2 0,66
3 and more 0,44

NOTE Walues of Table 12 apply for all type B earthing arrangements and for type A
earthing arrangements, provided that the earth resistance of neighbouring earth
electrodes do not differ by more than a factor of 2. If the earth resistances of single earth
electrodes differ by more than a factor of 2, k. = 1 is to be assumed.
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Material Use Corrosion
May be
destroyed by
In open air In earth In concrete Resistance Incr;ascd galvanic
¥ coupling
with
Copper Salid Solid Solid Good in many Sulphur
environments compaunds
Stranded Stranded Stranded P
. Crganic
As coating As coating malerials
Hot Salid Saolid Solid Acceptable in air, | High Copper
galvanized b b in concrete and in | chlorides
steal™ © ° Stranded Stranded benign sail content
Steel with Solid Solid Solid Good in many Sulphur
alectro- anvironmanls compounds
deposited
copper
Stainlass Salid Solid Solid Good in many High -
steel anvironmeants chlorides
Stranded Stranded Stranded content
Aluminiem Solid Unsuitable Unsuitable Good in Alkaline Copper
sir: atmospheres solutions
tranded containing |6w
concentrations of
sulphur and
chloride
Lead' Salid Saolid Unsuitable G oogdn Acid soils Copper
) ) atmosphere with )

As coating As coating high R Stainless
soncentration of steel
sulphates

*  This table gives general guidance only. In special circumstances maore careful corrosion immunity

considerations are required (see Annex E).

Stranded conductors are more vulnerable to c@rresion than solid conductors. Stranded conductors are also
vulnerable where they enter or exit earth/concrete positions. This is the reason why stranded galvanized steel is
not recommended in earth.

Galvanized steel may be corroded In cla¥ soll lar molst soll

Galvanized steel in concrete should not @xtand into the soil due to possible corrosion of the steel just outside
the concrete.

Galvanized steel in contact with reinforcement steel in concrete should not be used in coastal areas where
there may be salt in the ground water

Use of lead in the earth is often banned or restricted due to environmental concerns,

T 955 aSome-Y-F-F

Olgie @) Silie Bolai by (Salindg XS0 (slog o b igds ol pSome ol ol Jo35 gole 5 alse bl o
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YLl -¥-F-F
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20 FIXING
21 secure

22 poor Connection
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oo
Y (Foy95 | bawgio (59)95 | ol S095
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e s e s sloxe
Copper, tin plated copper
b5 65 absé o3lsls L 2V
ey 3o slre
hot dip galvanized Steel
e e slee Bare Steel o oY gh
e JE JLE Coppericoated steel e 5559, b oY gd
JLE 5o JE Stainless steel Op S oY

SB Swyes bre bl -Y-) —F-F-F

BS EN 12501-2 3 IEC 62561-7 sl L s 515 55,55 Jome Y gir
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Material Configuration Cruss-seﬂ:rﬁ:gnal ared
Solid tape all
Copper, Solid round"® 50
Tin plated copper Stranded® 50
Solid round® 176
Solid tape 70
Aluminium Solid round 50
Stranded 50
Solid tape 50
o Solid round 50
Aluminium alloy
Stranded 50
Solid round® 176
Copper coated aluminium alloy | Solid round 50
Solid tape 50
) ) Solid round &0
Hot dipped galvanized steel
Stranded all
Solid round” 176
Solidround 50
Copper coated steel
Solidtape 50
Solid tape® 50
_ Solid round” 50
Stainless steel
Stranded 70
Solid round® 176

he used.

to 75 mm?>.

Mechanical and electrical characteristics as well as corrosion resistance properties shall meet
the requirements of the future IEC 62561 series.

50 mm? (8 mm diameter) may be reduced to 25 mm? in certain applications where mechanical
strength is not an essential requirement. Consideration should in this case, be given to
reducing the spacing between the fasteners.

Applicable for air-termination rods and earth lead-in rods. For air-termination rods where
mechanical stress such as wind loading is not critical, a 9,5 mm diameter, 1 m long rod may

If thermal and mechanical considerations are important then these values should be increased

™

®


https://gasplus.ir/

VT 33,5 IGS-E-EL-029(0)
Olyal 5 o S50
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Dimensions
Material Configuration Earth rod Earth Earth plate
diameter conductor mm
mm mm-
Stranded S50
Solid round 15 S0
o
C_n:lpper Solid tape S0
Tin plated copper Pipe 20
Solid plate 500 = 500
Lattice plate® 600 = 600
Solid round i4 TG
Pipe 25
_ Solid tape a0
Hot dipped
galvanized steel Solid plate 500 = 500
Lattice plate” E00 = GO0
Profile :
Stranded 70
Bare steel® Solid round 78
Solid tape 75
Copper coated Solid round 14 S0
steel Solid tape 90
Solid round 15" 78
Stainless steel
Solid tape 100
* Mechanical and slectrical characteristics as well a3 corrosion resistance properties shall mest the
requirements of the future IEC 62561 series.
*  Shall be embedded in concrete for a minimum depth of 50 mm.
° Lattice plate constructed with a minimum total length of the conductor of 4,8 m.
Different profiles are permitted with a cross-section of 290 mm?® and a minimum thickness of 3 mm, e.q.
cross profile.
* Incase of a Type B arrangement foundation earthing system, the sarth electrode shall be correctly
connected at least every 5 m with the reinforcement steel.
" In some countries the diameter may be reduced fo 12,7 mm.
S
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Key
1 structure 51 flash to the structure
2 air-terminafion system 32 flash near to the structure
3 down-conductor system 33 flash to a line connected to the structure
4 earth-termination system 54 flash near a line connected to the structure
5 incoming lines r rolling sphere radius
B separation distance against dangerous sparking

5/ ground level
() lightning equipotential bonding by means of SPD

LPZ O, direct flash, full lightning current
LPZ 0, no direct flash, partial lightning or induced current
LPZ1 no direct flash, limited lightning or induced current

protected volume inside LPZ 1 must respect separation distance s
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NOTE 1

NOTE 2
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LPS + Shield LPZ 1

Olal JF lo Syl

EBRS

In, Ho

LPZ 0O

\ Hp
LPZ 1
="
/ SPD
MB
Equipment ( )
(object of potential )
damage) —— ———
U, K Uy, I
Housing Partial lightning
current
IEC 2764/10

Figure 2b — SPM using spatial shield of LPZ 1 and SPD protection at entry of LPZ 1 — Equipment protected

against conducted surges (U<Ug and /4</p) and against radiated magnetic fields (Hq<Hg)

LPS (No shielding)\ Io, Ho LPZ 0
LPZ 1
="
Ha SPD
Equipment (MB)
(object of potential LPZ 2 Ha P
damage) —— b b r
, Un, In
Shielded housing Partial lightning
current

or chassis efc.

Figure 2¢ — SPM using internal line shielding and SPD protection at entry of LPZ 1 — Equipment protected

against conducted surges (Uy<Ug and /o</g)and against radiated magnetic fields (Hy<Hp)

£

LPS (no shielding) LPZ O
LPZ 1 Ho
LPZ 2 A”/// o
SPD sPD SPD
Equipment
(object of potential (SA) (SB) (MB)
damage)
G ——
Uz, 12 U1, fh U, Io
Housing Partial lightning
current

Figure 2d — SPM using a coordinated SPD system only —Equipment protected against conducted

surges (Up<<Upg and fp<</g), but not against radiated magnetic field (Hg)

shielded boundary
non-shielded boundary

SPDs can be located at the following points
— at the boundary of LPZ 1 {e.g9. at main distribution board MB};

— at the boundary of LPZ 2 (e g. at secondary distribution board SB)
— at or close to equipment (e.g. at socket outlet SA).

For detailed installation rules see also IEC 60364-5-53
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MOTE Figure 3a shows two LPZ 1 connected by
electrical or zignal lines. Special care should be taken if
both LPZ 1 represent separate structures with separate
egarthing syztems, spaced tens or hundreds of metres
from each other. In thiz case, a large part of the
lightning current can flow aleng the connecting lings,
which are not protected.

Key

I,

Figure 3a — Interconnecting two LPZ 1 using SPDs
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partial lightning currents

toovhigh.

Key

LA

LPZ 1

4

A

partial lightning currents
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MOTE Figure 2b shows, that thiz problem can be
solved using shielded cables or shielded cable ducts fo
interconnect both LPZ 1, provided that the shields are
able to carry the partial lightning current. The SPD can
be omitted, if the woltage drop along the shield is not

Figure 3b — Interconnecting two LPZ 1 using

shielded cables or shielded cable ducts

LFZ 2 LFZ 1 LFZ 2
sSPD sSPD
LFPZ 2 LFZ 1 LPZ 2

MOTE Figure 3¢ shows two LPZ 2 connected by
electrical or signal lines. Because the lines are exposed
to the threat level of LPZ 1, SPD= at the entry into each

LPZ 2 are reqguired.

Figure 3c — Interconnecting two LPZ 2 using SPDs

&

interconnect both LFZ 2.

MOTE Figure 3d shows that such interference can be
awvoided and the SPDs can be omitted, if shielded
cables or shielded cable ducts are used fo

Figure 2d — Interconnecting two LPZ 2 using

zhielded cables or shielded cable ducts
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1 building with meshed network of the reinforcement
2 tower inside the plant

3 stand-alone equipment

4 cable tray

Figure 6 — Meshed earth-termination system of a plant
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air-termination conductor

metal covering of the roof parapet

steel reinforcing rods

mesh conductors superimposed on the reinforcement
joint of the mesh conductor

joint for an internal bonding bar

connection made by welding or clamping

arbitrary connection

steel reinforcement in concrete (with superimposed mesh conductors)
ring earthing electrode (if any)

foundation earthing electrode

typical distance of 5 m for superimposed mesh conductors
typical distance of 1 m for connecting this mesh with the reinforcement

IEC 277610

Figure 7 — Utilization of reinforcing rods of a structure for equipotential bonding
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1 electrical power equipment
2 steel girder
3 metal covering of the facade
4 bonding joint
5 electrical or electronic equipment
6 bonding bar
T steel reinforcement in concrete (with superimposed mesh conductors)
8 foundation earthing electrode
9 common entry point for different services

Figure 8 — Equipotential bonding in a structure with steel reinforcement
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Star configuration

S

Meshed configuration
M

Basic
configuration
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bonding
network Ss

ERP
Key
m— bonding network
— bonding conductor
|:| equipment
® bonding point to the bonding network
ERP earthing reference point
SS star point configuration integrated by star point
MM meshed configuration integrated by mesh

IEC 2778/10

Figure 9 — Integration of conductive parts of internal systems into the bonding network
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Cross-section ’

full or a significant part of lightning currem}t Class Il

Other SPDs °

Bonding component Material * 7
mm
Bonding bars {copper, copper coated steel or galvanized steal) Cu, Fe a0
Cu 16
Connecting conductars from bonding bars to the earthing syslemr fo
other bonding bars (carrying the full or a significant pagb8fighthing Al 25
current)
Fe 50
Cu 6
Connecting conductors from internal metal installations to bonding bars Al 10
{carrying a partial lightning currant)
Fe 16
Class | 16
Earthing conductors to the SPD (carrying the | C1ass |l cu 6

mechanical requirements — see Annex D of IEC 62305-1:2010

IEC 60364-5-53 and |EC §1843-12

Other material used should have cross-sechions ensuring equivalent resistance

In some countries, smaller conductor sizes may be used, provided that they fullil the thermal and

For SPDs used in power applications, additional information for connecting conductors is given in

Other SPDs include SPDs used in ielacommunication and signalling systems

» Current sharing analysis
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Suitability of materials for bonding together

Material assumed to Electrode material or item assumed to have the

have the larger surface smaller surface area

area Steel Galvanized Copper Tinned
steel copper

Galvanized steel v v v v

Steel in concrete b 4 x v v

Galvanized steel in v v v v

concrete

Lead v v A v v

Key

X = not suitable for bonding
v = suitable for bonding
A) The galvanizing on the smaller surfaces might suffer.
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(VAVA Jsloz) sl e 62305-2 s laibisl bl 3 00l (yeess LPL a3y s

32 Coordination
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Low-voltage systems
Direct and indirect flashes Flash near Flash to the
to the service the structure® structure®
LPL Source of damage 53 Source of damage 54 Source of damage 52 Source of damage S1
(class) (direct flash)® (indirect flash)® {induced current) {induced current)
Current shape: Current shape: Current shape:® Current shape:*
10/350 ps 8/20 ps 8/20 us 8/20 ps
KA kA kA kA
1 -1 5 2.5 0.1 5
I 7.5 3,75 0,15 7.5
| 10 5 0,2 10

NOTE All values refer to each line conductor.

phase + neutral) line.

¢ Values referred to overhead lines. For buried lines values can be halved.

2 Loop conductors routing and distance from inducing current affect the values of expected surge overcurrents.
Values in Table E.2 refer to short-circuited, unshielded loop conductors with different routing in large buildings (loop
area in the order of 50 mz, width = 5 m), 1 m apart from the structure wall, inside an unshielded structure or building
with LPS (kg = 0,5). For other loop and structure characteristics, values should be multiplied by factors Kg,, Kg,,
Kg, (see Clause B.4 of IEC 62305-2:2010).

b Values relevant to the case of the strike to the last pole of the line close to the consumer and multiconductor (three

¢ Loop inductance and resistance affect the shape of the induced current. Where thelloop resistance is negligible, the
shape 10/350 ps should be assumed. This is the case where a switching type SPD is installed in the induced

circuit.
T Sl sl i )3 aielogl > A Joor
Telecommdnication systems®
Direct and indirect flashes Flash near Flash to the
to the service the structure” structure?
LPL Source of damage S3 | Source of damage S4 Source of damage 52 Source of damage $1
(class) (direct flash)® (indirect(flash)¢ (induced current) (induced current)
Current shape: Current'shape: Current shape Current shape:
10/350 ps 8/20 us B/20 pus 8/20us
kA kA kA kA
" -1v 1 0,035 0,1 5
Il 1.5 0,085 0,15 7.5
| 2 0,160 0,2 10

NOTE All values refer to each line conductor.

(see Clause B.4 of IEC 62305-2:2010).

#  Refer to ITU-T Recommendation K.67 (8l for more information.

9 Values referred to overhead unshielded lines. For buried lines values can be halved.

b Loop conductors routing and distance from inducing current affect the values of expected surge overcurrents.
Values in Table E.3 refer to short-circuited, unshielded loop conductors with different routing in large buildings (loop
area in the order of 50 m2, width = 5 m), 1 m apart from the structure wall, inside an unshielded structure or building
with LPS (kg = 0,5). For other loop and structure characteristics, values should be multiplied by factors Kg,, Kg,. Kgq

©  Values referred to unshielded lines with many pairs. For an unshielded drop wire, values could be 5 times higher.

33 |EC 62305-1: 2010-E.2
34 1EC 62305-1: 2010-E.3

@



https://gasplus.ir/

&

VFoY olo 5 N7 IGS-E-EL-029(0
— > - ( )_\
Oyl 5 o S50

il 52 8y e s 4 55 Uw ) yieS Up 51 arbaw L SPD oSy Gl oS wogd am5 b cpuimons

(Y + Jsoz) T oo Coway TEC 62305-1: 201051 B3 Jgozr sllae LPL;I b olsic 4 Pspp Jlazs! jyolie

LPL)'I b olgie 4 Psep Jz! polae -V Joux

LPL Pepon
No coordinated SPD system 1
m-v 0,05
1 0,02
1 0,01
NOTE 2 0,005 - 0,001

Dl oo s 5 caly (VS 5lg) Ll sbla> Slasiin 4 a>95 b SPD gl Pspp jpolie taxg5
Lol cwlasl g vt (550l SPD i Sidlon 508 5 JUiSKws o 90 ;2 610 SPD o 5)l57 o Lol
el oI TEC-61643-12 5 Joiliwl L illas Lo SPD. 1 Siolos Sloiias 4l (s ,510k
o SPD bl -Y-A
g osliiul Wil oo b3 7% 4aS Gmle s 55 Wl WSPD &y bgy o sages ledl!
99,9 bax o (Al
g cdilis mhaw 4 4 g5 b ol -1-Y-A
10,I8 Ky 535 9 150 4 SPD slin ciblas prdans sl
55 8 cblax 590 Wb oS (65 Uw Jozd JB 4,0 55—
SPD 4 Jate slo s3lo Jsbo -
SPD 5 &l5tas (e sl e 5 Jolo -
P09l iy 0l (sl b cblis cod Dl Uw oo BB 450 5Ls
IEC 61643-12 4 [EC 60664-1 5 Jailiwl gllae 5, Lok 4 onls Jog &ljagas -
IEC 61643-22, ITU-T K.20P!, K.21" and K45 P, s Jasbewl gallae il bghs 4 Juate &lpugas -
0353l 5l o] Caway Sledbol b gillas s sledlwe i g boglas Sos-
5 omb bl 6l el aals In b b > 50 Ponilanily 5Llg 4y SPD Sy 51Up sblas pelans 1) (510,

)5 Wles poss 0z (! b cesliie LSPD Jliws 5 5y jlaie SPD 5l (55 VLG

35 Residual
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— ™

oy I Jb 50 525 8551 5 Ol adlal g 5y adlol g JSC0).050
U e |, Sles wlg oo (A3 SSPD aastine .ailb J3s sl SPD Jolis wilgs oo s ¥ (5 900k
A20,l,8

w4 (Jeais sl gola AU oLdll 5Ly cél sl oo Jain cblas Cod o 4 SPD G s 23
Jol> 9,5 5y Gl UP/F sowl candy fgo cbla> mhaw .ol dalys a8lol SPD 4 by o UP  iblax
(V7 USK8) 00,5 (oo s VLT L Ldlos 5 0 (g0 oo 5L 8l g SPD cbla> oy 5l ool

gl (g0 el p5 Ojga Laly, a5

Up/F = UP + AU for voltage limiting type SPD(s);
Up/F = max (Up, AU) for voltage switching type SPD(s).

B9 (o0 000 ) 4 (65 oy Lally) (oS 5 g9 GBSPD (sl adl Sy do iz v o
Sgh a8, b o Wl (Jebyie o Il 4 AU=1KV w0l o cualiojlu 4y (599,9 ba>,0 SPD a5 =3
Dg oo aid,S Jlai S UP/F =12 XUP a2l 2605 Jais sl sols (£) Job 234
SO0 Slas cl> Gaeye 3,5 oaol g oo 1) AU S s e | oW llugs Lagd SPD oS K
D oo 0gd2xe SPD Joxe ;0 UP/F 4, SPD sl ailly (s 5L SPD
D Y Slegi eaudy 4 ymie Wil oo g HLEELAEL SYsb o 5l i Sl 9 SPD s Jloe b ST
30,5 Olppzs ol el g oy 2 X UP/F B Qilg3 oo 5LJg adlol il 5L law Ol Jlow 5 o5 2> o
2oL UP/FSUW ST o>
2 olg o ly b SPD gly b Cuglie zobhw ¢ Jlail Cladas (Jlail o ol 4 by Sled|
8L IEC 60364-5-53 g IEC 61643-12  slas,lailil

Sawe adl> o UL 5y adlol oloy! cely wilgs co ¢ o3l G035 ey bojlo a5 9 aey 0,95 0 ol 1 ogdle
adlsl aps oo Luals 1) SPD sbla> ollS asxcl (0 5 05 o0 a8l UP/F a4y a5 04 Sljgexs 9 SPD
(0318 5 3 bghas po dal> (Jd gole g PE 0 alold low Job ilas ol i) adl> ol b Sl slasldy
Wb oo Sl (s 0,5 all by egaste alils) cwablin loe &p08 gl b g al oo ol
D¢ ala>de TEC 62305-4 o, laibewl 51 A4 o c UL Sl 5y adlol b5l sl B 910b

5l Sog il ool Salen cuwsVl lSPDL (65,50 Lld 5l Ll 51 wgd oo cble> SISl slo pis

0 03,9l gy bl

36 Arc Voltage
37 Oscillation Phenomenon
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SL ogd Gladl Bl 38 cass 5l a4 e Sl See (A3 Glo w0 ol 3 a5 Ll> 0 5,6l00
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kB

Loop area for
induced

avervoltages
,..r-"'_""_.—H L

| I;y/

¥
[s0 |}

I — <
é Bonding bar
I partial lightning current
U induced overvoltage
UP/F =UP+ AU surge voltage between live conductor and bonding bar
up limiting voltage of SPD
AU= AUL1+ AUL2 inductive voltage drop on the bonding conductors
H, dH/dt magnetic field and its time derivative

Ya YA e B
i oo ol g ol gola o TS 5y -V IS

SUP/F
3 |EC62305-4 Figure c.1
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IEC 62305-1:2010 5 luibil E Covgey b illas |, 595 oo alais o Wil 5,90 455 ol,> 2L b SPD
@l 5 308 s 3 TEC 61643-11 45 aS sls Koy Ll o oo <ol 4y b SPD 1 oolicias] oisS Jass
£ il co SPD alss ol e bl wbad o aib [EC 6164321 o Slubee (sloatoes
IEC 60364-5-53 5 IEC 61643-12 ,5 5,00 cnl ;5 yiden Sledbl Cunl 3 au)sd 450 g5 5 Jlasl g S
Sy oo iy

gl QLS ) b 4 oLl 890 el Jore b Billao L s SPD

(MB Lol &:595 55kl 5o Jio plgae 4 LPZ T 550 1) ojles gy b (695,5 ,o (I

L'~ (class I test) L oo s SPD @

£e) B2 0y 5 LPL Gillao o5 SPD e abaii o aielo 4is b2 b cliie syl Timp 35 3,90 1y 0y
- 0ed dugd wiil oo TEC 62305-1 s, luliwl 51 (S3 @ lus i) E3.1 L 5 (ST & jlus

spd ol,5 ks asl ND +NLS 0,01 glas (NL) bshs 4y 5 (ND) ojbw 4 aielo lps JS 510 )50l
28,55 s s oo 1, S3 581 &l abie il o b

In™' (class II test) b oais s SPD

Jlez>l 45 Sl b weil LPZ OB esgazs ;5 MalS (589,8 bslas 45 5,5 ssliul Sloj o)ls5 sa |, SPD 55 o]
s chw 2l SPD o 5l 090 b sz 28,5083k Bl (o 1,83 5 ST ol mlio JiJs 4 SPD il >
IEC 62305-1:2010 51 E3.2 L gllas abbgs o a3lol sla )b ;> 9 (ol LPL ulul 5 ceas alass o 1) jUasl 5,90
S el

oo ooliiul Joea oyl 10 Gl (\Sae 38 oo G g0 IS 9 S WIS Slaseino L a5 SPD G 1 Vs,6l0l
sk

(S TIL L) UOC oS 5 g b o 2ule3TSPD @

P sl a5 Sly b wsyls 51,3 LPZ 0B esgase 5o Sl (5895 boks a5 Slej ol oo |, SPD g4
Jlasl b T L aS )50 jlawe 5Ldg jlade 0,5 eolatul e oo 48,5 0000l S3 3 ST ol lin Lo & SPD
Z5e s b 45555 o sl 0] ¥ Gl b (o5 se 05 S Sl oslisial L (05 (oo sl Isc obisS
5haitiwl 5l Edazs b gllas oo yo sl o,z a8lol g sl LPL (ol s ccmai abaii o |, izl 5 g0

S o2l ,8 IEC 62305-1:2010

4 Typical Current Shape 10/350
41 Typical Current Shape 8/20
42 U0CSPD
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SPD i SKdlod 9 cuai Joro —Y-A
0,18 (K 55 Ll o caas 4 aSL o SPD puo bl 4 gs 4 Soales SPD i S5 0,8
Hlagle wed a8 3 1 s b oS albs 4
SPD cwai Joro -
SPD & Jato sl g0l -
SPD ceai Joxo —V-Y-A
el 15 3 )lge il o Lulil g ausl Y-Y-A oy cule, b oyl WSPD s e
(52) o3l o S ey 4 (SB)a S 4 ((SD) o3l S 4 G g ey Sl plgie 4 )l ol aie o
Db (oo (B4) L S G5 ey 0 by
(03w & L3 S5 (599,5 alah 4y S35 el 9> D)o 4 @ Gl 0955 SByeie ln Csdye (005 @
sl (pl 09l a8 )5 a5 50 b oS (5 kre Gl
SPD oyl bawg ojle Jolo Sligzs 5l o ian Jlade b SSK03 (60948 Ja> 09,9 aladi 4 SPD 4> 2 -
(usolaidl o o) 09 (oo Cadlone
2295 (o) 2 2k pgd Jlre s
(&9 Cuze) oy dales 5550 Lyl 5l clablons ol 5035 sods cdadloee Silygxs 4 SPD a> ,a -
SPD & Laie s gobd —V-)-Y-A
DBl (Gl 00l VY Jgo 0 a5 jslailen) alaie mhaw JBlos sl)ls b SPD Jlasl slo sola

T e g gl adaie o JBlos -Y) Jga

LB
Bonding component Material * C”’“ﬁg"”“
Bonding bars (copper, copper coated steel or galvanized steel) Cu, Fe 50
. ) . Cu 16
Connecting conductors from bonding bars to the earthing system or to
other bonding bars (carrying the full or a significant part of lightning Al 25
current) _
Fe 50
Cu 6
Connecting conductors from internal metal installations to bonding bars Al 10
(carrying a partial lightning current)
Fe 16
Class | 16
Earthing conductors to the SPD (carrying the Class Il Cu 6
full or a significant part of lightning current) © | Class 1| 1
Other SPDs ° 1
®  Other material used should have cross-sections ensuring equivalent resistance.
®  |n some countries, smaller conductor sizes may be used, provided that they fulfil the thermal and
mechanical requirements — see Annex D of IEC 62305-1:2010.
®  For $PDs used in power applications, additional information for connecting conductors is given in
IEC 60364-5-53 and |IEC 61643-12.
®  Other SPDs include SPDs used in telecommunication and signalling systems.

43 1EC 62305-4
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L o IEC 61643-12 L gllae Wb Wigd oo ceal 42l SO 0 a5 SSPD «(Sialos SPD i <SG 50
5z 9,90 50 (BT Sledsl WL SPD ol «jhaie cpl (gl anil alils 65, Seles IEC 61643-22
Ans &l 0g5 Calize sbo SPD (o (65,0 (Simlos 4y oliws
SPD i (Sodlod g Cuai dwgp —Y-Y-A
D cwad Y-Y-A Slalill cole, L SPDL (Lol ol alags jo Jle olgic 4 LPZ 1 ;10 ,0) ol 4 Jas (04,9 0
03,5 e 35 Clibloe il o5 SIS s (Un)Jass 6 a5 3L
Dg plol SV -V-A oy Slelydl 4y a5 L SPD1 51 (UPL ) cblas 5,90 5Ly o bl
SLS SPD 2 o jg0 (] puf 50 090 oo Cdable SPD 1 Lawgs SIS o3lail 4 il g g 03,51 a1 ol 5]
el 3L 090
Slal I L 1) SPD 2 «(SA | SB e ahads jo Lo laie 4 dPZ 2§10 10) Oljgasd a0 2S00 5 Gl &g 4o
(09 oalice Y-Y-A 0) 058 cual CewdYL SPD 1 L Kialor (55,0 9 Y-Y-A
DS ol 1, SPD 2 51 UP2 cblas pmlas @
DS sy [y V-Y-A Sl e
D9 oo Clabla SPD 2 g SPD 1 Lawgs SIS ojlasl <l jpas cogis 00,91 5 pl3ll () 5
505919 slp SBLSISPD 3 (SA CSgm cuas Jomo ,0 Jle lgiendl) Wiligas 4 005 wDyge (pl b joe
el 5LS 3,50 SPD2 §'SPD Thewo¥l L Salos (65,3l 9 -Y-Y-A a3l
(V=Y-A ) Tl 0% 03,5153 UP/F3 S UW Lyl oS 0 oy @

LSPD Gbil 4 bgs po g ,9356 —F-A

doddo —V-F-A

I M g1 S slagge;] lp Slles aiby e jo a5 aitwn  iolej] slo sl )b dn g Imax dimp
5 LPL Jleisl maw ;o 09, (oo Uil a5 aiws alss ob,> polas jiSlas 4y by e ol g oo ool

ol b o I WS sl s LIimp g 1T oS (glo s L Imax .ans 7 piowos ;0 SPD Ceai o
el 00 03,51 YY Jsoz )0 IEC 61643-11 [8]L sillae W/R (Q Jimp (glys ez 5 yyolie

AEC62305-4) limp * 81y ez 5 polie VY Jgo

[ »]
Limp ka 1 2 5 10 12,5 ¢ 20 25
Q (C) 0.5 1 2.5 5 6,25 ¢ 10 12,5
W/R (kJiCe) 0.25 1 6.25 25 39 ° 100 156

a refers to SPDs connected line to neutral (CT1 conneaction).

5 |In general limp 1S associated with longer waveshapes (for
example 10;"380 ws) than /

max-

© See IEC 60364-5-53:2001.
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[ |
1 1 4
Key
1 origin of the installation 7 fixed equipment to be protected
2 distribution board 8§ surge protective device, class Il tested
3 distribution outlet 9 surge protective device, class Il or class |l tested
4 main earthing terminal or bar 10 decoupling element or line length
5 surge protective device, class | or |l tested F1, F2, F3 overcurrent protective disconnectors
6 earthing connection (earthing conductor) of the

surge protective device

NOTE Refer to IEC 61643-12 for further information.

(EC62305-4) T L3S 5 T M8 L oIS sSPD (i aigai - VY S
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Source of damage:
@ Flash to the structure
@ Flash near to the structure

€ Flash to the service
connected to the structure

€9 Flash near the service
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technical network

energy technical network
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f—x — " |
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: : (e.g. water) :
I . / I
Jrdata'L S I_ - _'ﬁ_l_” loower :

Signal line of information leartiing  poyer line of low voltage =

I
I
-

(AEC62305-4)asclo )b ,> 5 05ke s ool alizts mulin g1y cosliol Jlio - VA S

S P Coly (suiuod g dislo CHl> (K o piwaw —1

(LPS) diclo cblis g —1-4

Dgd (oo >k
1 lie JS3 -) -4

o 5l (S wiyls 13 Slpbe sl SO y0 a5 (6,500 liml Lo ol sl cble> jglaie 4
yob 4 Wb daclo cbla> w4 by sbool) (38 slo IS jo ol IS (g9, » adclo cblis piwnw

looly ol Job pous (o0 2090 ooliinl boly cpl glp o b g o e Vo a8 L pygi (go¥sd slaales 3l 090 o

Db e Vb

6.1 oy b Bllas IV s eS8 oy o oo VYO 5l IS alny alaie rhas aS0) 4y ax g5 b (iald oS! o

sl 4 65l ;500 g 00,5 eolatul Joip sole Glain Sl IS 638 iy 3l lgi oo ITU-T-K56 o lastisl

Aol o yekate cpl 4 slalSlas gola

®


https://gasplus.ir/

&

[—]

YEAY ol 5 IGS-E-EL-029(0)
0
Olal 38 o S5

— ™

&b pleslo -Y -1-4
Ol e 0 igd e Cblas ddclo pulivnn 0,55 1 IS alewg a4 JSo GBlbl glalaisle o)lge iy o
Jos IEC 62305-3 o lsbiv] slow 2l diclo puiins 9,95 0 ol j0 baplaisle ol 5l bl gl &)90
cbla> 515 a5 o)l oo Lo IGS-E-IT-006(0)-1392 o,leis a5 3515 Jo <8 0 o lasliw] a5 sl S5 a5 p3Y 040
'59—“’ w)f )Jaa )OI Lt ).3‘).3 )lf 6&0&%‘ ) Cﬁ‘g ‘S:‘fbu 6L®J§O agclo

J50 yo g —Y-1
youd s —Y-v-14
oy a3 b Jlasl cpl gl sien B g b S (538 a0y 4 b (ad L) ST sl BB als

el 0 03l s Jlail ! 51 (Seilad 1 UK 0 05 plail O ws slacele, 5:SlS

Feeder
T ower
cahle
structure
Conmection Connection
to tower to feeder
—

S5 &y 5 08 S e Siled JLast 913 S
slabis o g il 4 Soop o wled alais gl 1o o jaud als a5 00 e dlgiis ITU-T K56 o lailiwl b 3ollas
ol g0 gaen 11 ol dien Sl JSo 638w a4 (LS ol o o) WS 0 S5l S as
Wb and (pl) el ded ( Slpbre Glaislo 4 LS 5959 Joee 10 00l cual died 4 b o8 slo LIS calais

(50,8 Jato loiBle ;50 o) 09 xSl @ Iie (g0l g0 lawgs

4 Ol pb ojle Ceomw 4y IS0 31 JLal gla LS ol cwjp cod Slpbe Gl )0 99290 pglal 4 axgi b
Gl 00l dier Sl Glaizle ) Cwd jo jlias Al 4 Ol ojle 4y 04,9 alaxd 0 5 JS
aS 0gd dmad Dl o5l Sy 4 b el bl Slpbre leisle (25 0)led (59, p s Al

2,5 osliiul jsliie s ey (lee O hafie whaw Jlax b (g Jlo (4579, s0la 50 5l g5 o

\ @ y



https://gasplus.ir/

—

&

[—]

VEY sls 5 IGS-E-EL-029(0),
abaljﬂ'.;--:-fﬁ

cbilis aislo meiins Culol s 10 Wb 56 BUSS 65, 2 00l i sly ulids, 4 ol saies Jliil gl LIS

U5 4 olezil o g il 4nils s US55 (S Sl Kiwgey obed ol asl il Jlales b LS ol 31 .aigs

Moed (pe) ied &y 9 Wl Ko bl Sl 4 Sl (‘5-0&45[?6“3%‘% FE aled sloil 09d siron

209
Al Agn e J5 50 S S B 5l eSTe 50,5 )18 6508 aSTe G Sl yo b sl LS ST
S8 eSls cpl 3l o S cl (S a5 Ll b g oo sl IS0 4 oYL slgsl jo Blas sl eSTs oy
3 8 ST ol all mope e Juo 1V adade daw JBlas b ojulgdlE oYed i 5l Wlg oo STy 0,5 I8
Sl o3l STy sl ol pas Ojse 40 09 e Olipas Glaisle 4 09,9 Joee [0 ey ad jo Wb
@leds) ole 95,5 oo 3 (izen 098 oy S50 Ay 5 lasole (5 (alids) Sliead 4 Seo5 2le SPD
g Led (yuo) Al 4y 45 Wgh cuad o SPD Wb 50 lesSle 4
b G - Y-Y-1

g U m alold o el G S 4y all atils 0 Jeb pleiTe S Sl S Wb LS s
Oleilo & (63955 Jome 53 ey et 9 S Lk | 093 (Sagm Kb SIS s 58 Ol plensle
L ply e 0l sl g IEC62305-3 o lailinl b gllas guinen g0l alais plaws J8la> 06l dien Oljpas

RG] PR WP CO 0 PN AL S SUWIP-R CEoN- T S L WSS WA UL JX S - WD S FONR § 4

Bonding to
Feed-through earl:hjng har Tower frame

Feader tray .
. Bonding to
/ tower frame
// / / . Bonding to
tower frame
Bonding to
earthing har
To the earthing
¥ system

P o e -V S

™

@)


https://gasplus.ir/

VEY sls 5

&

[—]

IGS-E-EL-029(0)

—

Steel frame honded
to the earthing system

Building LPS

0
Olal JF lo Syl

to earth

/

i

IR

Earthing ring /

Eart}u.n ing red -~

STabre S JSs (e 5 Gied w5 sles - YY) IS

LPS rod bonded to the
tower —_—
=T
Feeder cable honded 1 Antenna
to the tower —_— )
fu
Feeder tray honded
to the tower P
o
Low impedance connection
s
u
P
Feeder cable and tray
b Feeder cable honded
honded to the earthing har 1 T —
J Feeder tray bonded
to the tower
fu
Tower legs honded
. S to the earthing system

Oy ) oo — -9

O ) iomnns (S Sy V=T -4
YY UKo 0 S ol 5y Lol3 ials g ey 4 adelo bya ol el e SOl e PO

! OMT (RBS\CF) L5~’~9'~’~‘>‘) Oli.;mi‘ s_i.’ LS‘)'.’ Oy f"""’“""‘" 6..)....:)1..»

Lol 00l 00,88 S0 590 50 (o g pleisle j0 0 CSd ol S -

A3l yto e JBl sl o et 5 50 S 50 o il ot b S gole alols -

G b oY ez Sl baol) (ol igd oansS (e 4 Sy 4 Jo3 ole JLal e o o]y b -
5 039 dlna B8 TEC 62305-3 s usbial b gillae Laol, Job il 35 55 9¥53 b o5lgdlS o¥b b e

08,5 oo dnogi yo Y L ply o) Cod 0ign Sl

Kpd feate pad Sy a4 e 28BS Ll IS5 lawl -

358 e (oay Sy 2 4595 ez 53 Sl WL RBS plessl ™ sl -

4 Radio Base Station

@

™



https://gasplus.ir/

—

YEY ol )5

IGS-E-EL-029(0)

J50 635 49y )led (59, Luz i (e akd) 05h Jate pleiSle J3Is (e (ol a4 il ey S,

Olal JF lo Syl

il e yie e 00 JBlas ] alaiie pelaes 5 oligS el 0 B syl (yee ool (a3l

Sygo el 50 a8 0,5 18 solatul 0,50 Wilgi co jui 05lgdlE Ygd ol e Lo B¢ JBlax o] adaie mlaws

2l e srerkee Al S Wil o] eaie e

1

| 1

P |
~

A A
Fence earthing ring Fence ” Bonding between
fence and ring
3
Building L
earthing ring Feeder tray Gate
earthing
= \ " %
4 Tower earthing ring ‘
4 ;
(A (EEREESRIERAE b Vertical
RBS building rod |
E
Power meter
/ station »
e ] \P B —

I35 ey i (50 ¥ alols 1) (o5 545 (o 5 150 (slozsts doals) g SI) 5308 pluz] plos

09_“ e s 09)15’” u—’}“—i"}f’d"ﬂ(ow oolawl

o o piiigy —F-4

als Y pl aado mlaw JBlos.0gl caiigy o3 S Y SO Ay @ b oK T 098 oo Slgaioy

Dg 00,iS olSing! Bl 5l e SO U JBlas 5wl mawg (B ojlasl 4 ol Y plail 26 0.08 51 S

(i) slas -4

15 0l e 05, g axd F ks o 5y Jlal e els gl blosl Slladl sl wsl g3l las ]

Sy 09,58 b al (6318 55 (69959 40 ST Agd deed 10 Ay (e 3958l g S g 09 ceal S oo

(YY JS.:L)..>9.;;3ijwg%bw}ojﬁﬂldl.oﬁww}

45

structure

®


https://gasplus.ir/

VEY sls 5

&

[—]

IGS-E-EL-029(0)

—

breaker

Primary circuit

o )
Olal 3 Jlo Sl

W‘_gﬁfc}k\}‘ ol —£-1

50 b SPD .ogd aied RBS roy 40 b (05,1 1,3 T jo laaudS g le n5ojlasl Vgems a5) oLl ol cye) ais

2L TEC 616431 llas 5 wisd cos (g 505kl sbli 15 RBS ylazsles Coons

TV gbb-v-4

S by 4 pleisle Ko, 09580 4 b (e aids Db so (o) 4 SO g b SPD daa ST Jols 55 9bU
Oy o 43 L SPD 5 (5, bl aday 09 diiad (o p0 Yo glo B¢ C.lah@a_gk)élpl.gjols;w}(_gom
VP phie mhaw JSlas b goien golo SO alwg 0 (dol oy il 4 b 5 9bb e 4l 050 g

Dol Jale @ye Yo lie

Gy sl 50 SPD s ~A-4

59 B 0550 e e aS0] 4 a9l b ol Dglaie SO SUl s £95 4y ey 35 9L, e SPD (o

To secondary
circuit breaker

]

T1zlalw|e

breaker

FPrimmary circuit

Electric board
SFD

eguipotential

bonding bar

To secondary
circuit breaker

—
| S |
1
| IS |
I 1
| S |

e 20 = [

Electric board
SPDz equipotential

bonding har

To the MEB

TN-S qicses ;5 SPD (6,651,809 ~VY IS5

46 power meter station
4TElectric Pnel

®


https://gasplus.ir/

IGS-E-EL-029(0)

VEY sls 5

— ™

S S5l ee dpogi g 48,5 L8 Jgi 5l e )0 mjes sl o w85 18 le SPD w059 o
gl s VY S SBg8 iul)] gsllae o SPD dTU-T K.56:2010 o ,lasbew! b 3ilas

s sbl 4a-2-1

aliwg 4l aS o)ls peg dd SO a e Ay il a el Ay 4 oo WL RBS 2l jo Sl sla LIS
Ll Gaismes aih (pl 0sd faie leiSle Sy, 09 xSl A e o o B0 plaie pmhaws JBlos L g0l S

2yl aalls o 3 j0 05l fate g e te e V7 phatie mhaw Bl b cos g 4 (o (ool 4l
1Wgd e 22595 bl Ao ey a4 b

Slpbre sla bl g5l ol -

Sl sla L5 o318 calinl Ll

o.(_g)’.lé O)LE.’;.A C;LQQEL? L J..a...n LQL"’ SPD

&5 bl 658 A
Oy Ay Ay A5 (6508 s S aliwg ) Cl i S 0 S Slppedican 4 ) muje8 sbU asT Bl LS
Ao oo i |y b ma3e5 ol ey 4 Jlasl ol 5L (FF JSUin ) Lol of jad conls dio 20595 b

S (JlSTsS Gla bl « 5155 o5l 4y 55,5 590 5o SO Ghisdgs slayaed b &S cwl S5 4 0
gl (o) SPD lawsgs (o295 9 (99,5 JUSom

Input Cross-connect | Output
frame frame

(SPD)

Earthing bar

To the
equipment

From the
external line

v v
To thering  To the main
electrode  earthing bar

e 35 5 ol SLo Y S

4 Distribution frame
4 metallic strength element
30 Metallic symmetric pairs

@)


https://gasplus.ir/

&

VFeY ol 5 IGS-E-EL-029(0)
Olal 38 o S5

SHE B (uiaod g (yao ) s — Vo1

— ™

5 (O, coal 61 s3B lacend (o 5y alS jslaie 4 (638 Gligad glp aied § e i
W) OHee 4 638 Oligas aS G oo Blaal pl a o sl il e Dlges sl Gulagsl iels

W) late o

Ol aiS siee BIST cw L) Olpged Aoy 9 098 cual B o opm b B b shien gole G-
U1 go yo Wlgie Sy S aslen ool (pl (izren 090 balle (o) paes ol At 4 b oole
ol (pl gl aie Y7 4 YO SO aile alold o saligS L LIS cw § Olpgad 4oy 4 g 04 o0l

S gee 361 ATU-T K.27) GS 51 L (ATU-T K.35) Giis 51 ilgi o0 (giad

Building wall

Equip. bonding conductor

Cable tray c ~ ¢

Equipment Equipment

. MEB
H

To the
» earthing
system

Equipment Equipment

Cable tray

B ol s 55 Lol gaien g0l VO S

&)


https://gasplus.ir/

&

VP ol y NG IGS-E-EL-029(0
— > ( )—\
Olal 38 o S5
Building wall
Cable tray
Equipment Equipment wes
: ; . To the
E tential bond ;
— Dot e
system
Equipment Equipment
Cable tray
K.56(10)_F13
Sl Bl s Lol gaien ol :YF S
Dol ae QT e 90 50 Ol gl A Wb Al sl sole (g3l M-
Gl A 4 Y S aile pw 90 50 Wb W5 e 3 el B 5 b IS a5 58 slacSTs b g g
Ll J.@) Sl gz
External tray
+—— External
earthing bar
To the ring
electrode
Olyats Ay g b o Oy gier JIRBS il glas VY S
b 55 53 Bl 55 Jlasl bl s 5 sl adls S s LL b e 5 558 e Sl
REEPW? y,r,a@\“/\Ji.:,uu Ol
\. f \ A

()


https://gasplus.ir/

IGS-E-EL-029(0)

YEY ol )5

— ™

Joint

LY ]

Equipment frame

st Ll o eSTs 5 B s oSS S s YA IS5

50 Sl 0a slpain B g A Galizee ol 90 6.4 0 o Ol 561 soie (gl ITU-T-KL112 o lastinl o
A b

g go 3,lg Ol 3Gl 4 Joee SOl jud slo LIS § AC 4855 aco -

plnl (Dl GUT J10) (S ey ainds po (B %00 Sl § Voly s sk ood aen -

D9 s
€85 i 5o ol ey ald plgie 4 (25 (o) bpd Nigls Juale p 4 (2l 5 (S (e i -
D9

Yol eanSdlgnl a4 cubrs ail dypl @il ole Joo S 51wl Ol den g J31o ey aid -
Dbl yieS e glrs
w‘ 03U oo)gr\A &5.’ (oD Yc\ Ji.u )O

Optical cable

Equipment room Fibre splice tray | Air conditioning
K Eysieim Feadir
& - _ el
- : &
.l'zf"
L
Transmussion
device | W
Indoor _,_,_--"""'_F I ;i l.'h||:|.|-:'\-||r
earthing har __‘\—.— eirthing bar
i.-'H_'.-LZI(' Powwer
" i ' G H
| converter | El Hase distributiond
l—lﬂ y ) -+ b
il station Mlonitor e z
48V+ - T_U 'J'LI:'_ rn-( AL power
CORnYerter H . i1i|'ll.I|

Earthing network
Sl s Olygas A £g5 (goimen -V s

31 power distribution box

@


https://gasplus.ir/

&

VFeY olo > IGS-E-EL-029(0)
Ol 3 o 553
010 5 92beon B g5 BBl J51s Sl saien pgo 5
Sg oo odlaiul s ey ad sl 4 g Syl -

— ™

g oo oy ined iy 4 ained (0l jloolaiul b Dljgan plod -

el 00 03,51 B g5 (oo Yo IS o

Equipment room

AC mpu

]
Powe - — . _‘_ Fecder
distribution s
hi [ranmission Iim
(ACTR) equipment LY
[ ACDC| | &
| N, laion ‘\
' D (utdoor
! AR carthing bar
™~ 4

@lh ng network

Sl U5l Slygas B g9 (gaimen -V IS

30 2&38lg MEB als 4y 4zl g 90 slogills aiwg 4 (goien sola 598 o0 4nogs Motorola Sguis b lao
o ISO IEC 30129 o laibul U gllas 093 (510095 n2 (59, gidilS g0 ol 13 51 g cuad Sl 301
oz 5l s &y yreshes YO b ply Sligens g MEB atils (o Ve alols iSTas (0,8 b (o (o0l ahate

09.«.».:‘59 A-Jl?b.)‘ )‘0&59) (R LS\)LQ

)


https://gasplus.ir/

—

&

[—]

YEAY ol 5 IGS-E-EL-029(0)
O
Olyal 5 o S50
b axiuwe Ghle 40 dislo CHLS> miuw —) ¢

™

aiclo cbilis 31,5 - V=)

iyl IBC 62305-2:2010  JLoJl o o jlasbewl 515-4 oy gillas

e plll Jlail BB glalad sol> sloojle sly ddclo cblas asd locuado gzl lawg 4T )50 )0 -
aS oy dles  Sae Sloy SYL slajly o aid 3 Jlas o ol ol 1T daclo cblas 515 PBlas wub
Colol #5 b gble jo Mo .ol oo jolo s comdo gxlye bawg ] 0ol 5 &1 T lp o8 Sl
Bgds oalaiwl I 515 51 sl Koo oy dielo

ip2,ylo NFPA 780:2017 o Jaibiw] 7.3.2 jidw (wlal p puioren
Sl o 5188 lale b Jleial L5 clojls Jlesl LB ol by sl o5 lbeojlo sl sibli> 55
il e e ST ol ol bl ol Ll sl o5 o gl Jlaisl

diclo cBlis 5 Kol pma —Y—1

asclo cbla> g gly2l g 75k j0 55 Jaol IEC 62305-3:2010 dlodliy o lasbv] 51D Cwgn 3ollas

o0l Jied o2 4 Wb Ly bl o o3l lixl ads (o] las 51 o Sol> o Sl dins xS adss glp -
&S o ole |y Ylasl cpl @lsy> APIRP 2003:2015 o Jasbial s faie Sl pias 4 Loled 5

2 20 ol @ adclo gubiiae Colol Gygo j0 45 04 ity Bb IS 4 Wb aiclo cbli> g -
D2k Fy ol Gl o el b (Sad 093 5l 65 e Colol alais

Sls5 @ b o] e mhaw il 4l vg3g Jeilig; 5l 2,5 Jop wole szl el a7 9 )l5e 5o -
095 4 99> JLtdl slod I w5 lake 4 Gole mhan (slod il Cucly ddelo (L2 j5ue 45 290 L]
A lail LB glas

ol (rnm) Cenlin 355 21 5 b Gt OR iy B i 5 ol 3 Skl (en) il sl -
2l al Ve 51585 Wl (Shge @ )3 9 oml Wb pSew 9> B il

Sed oo (IS0 4 K0S 4 ledeily oo pliie 4wl Sl g Slawl wjle 3 Gl (ooles -

5wl il ey sl 2 e S PBlas Wb adelo cblas i Gl l soled il Hgake a7 ol> 0 -

D9 (6 S ol oS Jlas gblis jo SYlasl Blasl Sad s 4565, 5l b -

Cel diclo puiinne Colol a5 gla5eS a4 wil asils |13 658 aman S pj sl JB glad 4SS g0 o -
Dgd 48,5 a5 15 slosle iz sl Wb ddclo cbilas Slsp Aibl el axio ] b Flygw

b Oyganl e 50 058 ob (e Jlxiil g5 5l Z,l5 Wb SPD blas 6le ;iS85 (09 Slkes 50 50 -
20,5 eolaiwl gblie ol jo cual gl Ex il ws glgil 5l

Digd ey Vom o b siis Slles 3bla 5l z )5 a5 e g, 558 sladly -

A y

\Y


https://gasplus.ir/

&

[—]

VEeY sl 5 IGS-E-EL-029(0)
O
Ol 3 o S5y
el &7 i slo 8,15 Ciblos ygo 40 g5 Slaswls g Dlpas deojle b diclo clbla> ginaw Goied -

— ™

S8 Oluesll lp o)l 6,50 Lgl..é‘ Slawged 4 3L D¢l o Dguto Sl Yoy QT Ggme &S (glojlw -

2 edd adine jlade 3l G ol Cube aSS 50 10 (opf 5 b,gST) oz i) ol slad o i

s g 009 2lep abl 38,5 Sl o 4 (5L (O MM ios oV g8 i (sl D) Lol O laslinl Y Jgo
08,5 (ay (smmlbin KB 4 2L

Slr Sk a0 oad mrhas 3lge (38,5 Sl 0 ogdle 98 se wgmne il V g5 o Sgie oS slojle -
S b wlbad b @l bwy Ao b Slagul 5l isu Glojle iz j0 a5 Sige ;0 ¥ ()
I WIRCIPTIPYY A 10 oy dawg lxail ws JJ)L_MJ

shed iy 99 50 0ad ke o lge (18,5 S 50 ogdle 99 e gmme il o (g5 o e o5 (Slojl -
Colal 51 ool sles ialial a8 ails slojlasl ay o5l (o308 [ilgy Cwoles aSiS 90 ;0 V) lagyg; iy
03,5 dnd ol sl Gl S aislo alsn Al S w0gd il 1 (g S sl sl dielo

il s ibilis 3y Yoo

s deiis 3blin jo daclo (1A 5Ly adlsl) gl Sl 1 ol o (Sdg mSUly G SISl cblas (6l

s oiilon Wigd o e sblie al 1o 4 ol uS5 1 Sges ooliul (Ebli> 1S5y jslaiiem 5 goaiven 5l b

QL Ay Bigd co el o] 3 pladl Culite dalialsS Wb (S SISl

st g 1yl ol —F1e

L @l 0l (555 (il 5 jlomiil s aaina(Gblis ;0 diclo Jlie jo cbli> gius cuai 5 2l Lol
2sb IEC 62305-3 4 IEC 60079-14 o laslow] Syl

aislo Jilio 53 CHUS i o 334 Lot 1 —11

sosas iz —1-1)

x5 oge o lbinl ulul ) ddelo il jo cblis g e Slaptmms oo 3k 50 e Jgol G250 ()
.o)bso Ole

Sl (S ol s slagdy; g (5SS w0928 @ dislo cbili> g o)

D pdy Oyge Hsk Hlas dezg plln 10 wld (6K g S (o3l ploxl

3k -Y-1)

D pdyse Do 5 0)lee 5l plaebl sl jelaie & o o5l

52 Operator system jls o 0 <5 15 2hasd plis g adclo ply ;o cbli> g b o 38lyb
33 |EC 62305-3 2010 Table3

®


https://gasplus.ir/

&

[—]

VEeY sl 5 IGS-E-EL-029(0)
abaljﬂ'.;--:-fﬁ

oo Slac slisl 4 o 5 ansls 15 ollae bl s o aiclo cbli> g S| i ezl ales (Y

Bl gad (59,55 IS il e 5 00g 00l (b

— ™

cblas 9 k_ia_».’)‘ W G..ELQ} 0dgdo 4O c).b.s )90 ul.o..}l.w Qo> GLQAM}’ 9 L‘°u-’9)—~° GALQ.’ (Y’
sl 1,8 ddels
w3 039aza ~1-Y—1)

aile dicle cblas i 3,50 ;0 p3¥ Sledbl  Jatin daclo cbli> ¢ 5| g (b 3155

3 Sl oo dislo cbli> § S5l s gloaldi g (>lhb 0550 0 0¥ Dlxdgi g 2 5d (b slolre

als )‘)5 Wy 990 ) éﬁ‘}a o JJL! ‘) daclo cblas 9 g_i.u)‘ LSLQT""'““"‘“" GoLou

Sl gleitle o as Sligad cual loy jo pgas 4 daclo Cblis 5 SOl pisn ual plS 0 -

DBb o i el byl ds oy 03] [0 g 30,5 o

Y Jgomllae (reme Gloj Jolsd jo -

sislo cBli> 5 S s (ool Sloj Jolf SIS s

L O T o
Bl TS
A 050 sla e (Jo) oz (g3l (Jlo) Jols™ s 3b
(JLo) Jol5" (g 5b
Yo ) ables s \ Y 3
F oY bl 5l Y f 3

9 4 S ole F o el s il B olyaigls slolorsle dielo cbilis 5 Ki| (slapiana ®
Sraglio rane (Swgn Send Jlo jgb ) (Ko SN &0 4 Slaesll Sund 055 18 (o3l 9590 (et
Dl &g Aldle Syso b (g e

30 Slpess SIS gy jebaie 4 @l YO LYY slaosl jo lgi oo LIl O g0 4 i Cod gl 4
ol Aol 1) lacianss (o g yliae) eyl Jloo il (glasle

(S35 (S S Sl Jlio j5b ) b i 3l slaplozslo s ol (slaglSe 51 jglata ®

il e Wl yeam ol oLl T 45 a5 LlanlSe by )l slap ezl vs ol sla ozl

Sloyss il slr had &2l ol pols Slell a5 3T e )15 oolinal Sy5e Gloy 0 VY Jsuxr

W VAT ) [PGIWOU
oS bl 5l (B 50 005 18 et (o5l )50 bl Ojpo a4 Blas Wl diele cblis 5 S| pinns
Uy 55 o 4l polie 5 8 il las ol b 95,5 on Sleiing w55 3575 (s o] ol Ll
b g aibioe 00l Jmies 6 )l aslp )l cise dsclo cblis g Sl g a5 Sl y0 0L
Cand) JolS (gwyil 0550 Jlo o Sl ddelo cbla> 5 K5l s bl don oS 0 Ll

3565 )3 (e

\ @ y



https://gasplus.ir/

—

&

[—]

YEAY ol 5 IGS-E-EL-029(0)
0
Olal 38 o S5

blign 15 Jelge 5 o el Slilio S| s sl e ol

™

3 el MQ)Lm& Slaoly v azg b paad 4 0,5 oo )18 ganaius plas o cbla> 0,50 leisle -
51 s o 5 58 | el 5,55
asclo cblas s WIS -
855 Sl byl i sl ol A5l 0,55 e 5 ol 5 Jlin ol 4« slane Ll -
Dgd ax8 T las
wiclo blis g K15 )| itas el iz
W30 5 o e ] (59, p ddslo Cbilax g K5l pies £l 45T xbaw g9 -
S5 Ol 9 SB iz -
1 ool Slpans 5 Slais 45 loj o 4o b aiele cblis § K5, ol 0dd o,l3l 5jls0  osdle
S)ls S92y adelo cbiliz i 4 aliclo 395 5 Sl Gliabl a5 (63)l50 )0 (izred § S pdy e D)pe laisle
255 )8 il 99
S5 e Sliets Jlin 5 ¢ b a5 o Sl 3 oy bt slagle Sl )l 0
@bz bulpd jo hee sloa¥ S ofig Cuglio (omiw b (o o Cuoglie Ol sd aldlgo azgs b
g azd )5 g s e 5 o
P eyt @ 2l (b sl ead a5 Sl aiieglie gl i (uaglie (55 0jll polie a5 Sloj o
4295 Oyg0 (Sl (o) e bl S oo S it Jolgd )0 dingn Sjge 4 Cuglie e oS Sl
Sy 13
033l ol po YY)
129 plonil p O)ga Wb w5l
S8 ISl 5 (5 53 it sl 25U Cuandy gy ppbite & oozl Sl laj 3 -
el Cblis 5 Kl i ol o -
5 (S0 M Sy cblax 050 laiBle Cusle 4 az g L oS asine Sloj ojl jo (gloy90 &je0 s -
Al ils sgzg (T 0,55 5 Glatslo b dielo 0,55 5 51 a5 Gloj 10 b Dl e g i ol 5l ey -
bl on Saedl SIS 25 8 190 (o) wslo 90 Slagow 3k 5o
wYlail 5 bsole calsp albly szl (50,55 5 > -

U“) Lngbj).ASJ‘ jo)? -

oui,lagSS g (g 3lw il p2 jskaies (goien jokaie 4y (goien (Vlail Lyl i -

54 Damage

@


https://gasplus.ir/

&

[—]

YEAY ol 5 IGS-E-EL-029(0)
0
Olal 38 o S5

— ™

b gy - -Y-Y-1)
A e sl Jesdlygiws (pl b adclo cbla> ¢ Sl piiaw Cinllas 5l b Gliabl sbwl o ool 5l Gus
Al o
Ablise eyl GBI G e leolyg,y Cud g L sadar Gla g 3l o 8 Dloiis g Jol o3
‘sﬁ.é ] KA SV )y -y -y-vy-v\

W05 8 ey Sys0 Ll g Ly csllae g o lailinl ol b s «y0g oS Lld 5ol o33 Slaiine

o ()b -V -Y-Y-1)

D pdy Syge ) 0)lse 5l plaebl jelate Wl el sla w3l

bl osh (53 ien (glas Jailil b gollae ol b -

Syl 1 ilie Ll o el cbili> g S| e -

Ailoais alad (ggpm g0 4 SYlail g daclo cbli> § Kl pianes o sole 5 wins i oYlasl -

2 8 ey mhaw (005 50 &5 e i (egas 4 wisle cbilizng S| e I (o550 g -
Aloais Gms  So)65 il

(61 0t el Lol 3l) it Moo ooy YLl g, b5 (gl sty ol -

Wlad S 13 ol g5, » a5 (shae 4 aislo chliady St szl 5 Cag; BB Slagole solos -
S5 5 5 (610 040 esls Blod §1) 0397 s 5J8700g B s 5, SilSie csliz a5 Sl g ot oSie
il 5 )5 Conlin

aS Cewl ousls 0929 cblax Con slaglaizln (o Slss b Conl oaid adlal leBle 4 guas s -
Aol asly bl 4 5Ll

2 i g e b bl la S8y wicle cbli> 5 SISl pieas 4 el a9y 5l glailss -
3,5 S92y (Bl sl ;1S3 Blis (slaead

il Gl o &5 G i L G €55 0 Gl e ibedely o0 sk & gaien -
L] slo it b ol gl (Stvgms Conss g Cand] 4oy S0 et S5 0 i aslal lazsle
Lol 0als ploxl oas

(650 2 B Lol 1) aities oo 5 42l 5525 il 51 o Sl 5 (saien slasols -

o cule, o5lulas Lolss -

R e g oy 3y90 BL> Lo 2585 5 LI e o038 ALl Sl (VLA (soien lasola -

ailass 8

®


https://gasplus.ir/

&

[—]

VEoY olo,s 1GS-E-EL-029(0)
O
Ol 38 glo S5y
wiclo cblis g Sl pvmmms Coud plil-F YY1

— ™

25 Sbladl Blhae Cambior g 009 (oo o3k p Jeitdn dicle Cblix g S )] pla Cud g (o)3k
30,5 oSS
gl cai plin y5 o5 ddslo Cbilis sl ooy (Shwgn ohy 4 e (Shwgn slaced plxl -
SLBb oo myrwd )3 el oyl Sl eaial o g Wagi g, LB
Sl p Sl r 9 (=255 5 Aol lo pSojluil idelo cbilis ey Ably Kol pnpns Sunglie Aomiw -
25,8 o ddielo cbilax 5 Si )l e o3k G2 5 o @l g W pdy Oj9e
Sl yo 5 Vb uilS 3 Cuglie (s jolaie 4y Slupd b g YU il 5 S jgo 4y (e Canglie i 1) (5910
Sz sloysd Doge a Grizes 5 ceal U2l 50 Gl 1) e Sl nl allige sk (e e
S pdy Sjge 5l 0)50 g 0ad (il () el (@b (o2 S (o) e (651K
5 Sl s S5 () Conglie Sl (loe ) (nl 45T il 50 9 (o) (oo 99580 8 Caaglie pomiw ()
2 S )8 St 9,50 adiele Cbli> (e ailily
3 55 o it e 0 il b e el olej 5 e Lok 83,750 Canllie i
S ploel  Swsli(ods gl (6,505l o 09 xS
Gl e )50 50 (6t Sla o Bl alls s BRIl Gl ey Cuaglite (5 eS0T ST
DRl O)ge Wb Ol s
5ol ST 0 g e Staagms Lhonins LoVl dasaien dagsls slad ok oy gl (¥
D08 el
dgmeS Judo a4y (bl pl sy GG gaails 598 Sl 5 udaie S )] pts LY 4 Ly S
S ceal b 5l L i sleog mSU el gl eolainl b canl oo S o cdiil g0 e Sled!
R T R
i3 S35 65 sckimo —0 —Y Y1)
Ol 00,5 agd o3l plaml jo Sgpes Sbml gz el ddelo Cbli> g Sl gt o)k sl
S GlagS @ sl (B Sledbl ol (gl anT B plml jo phcns o)l oletal jslite 4 Wb Slaiis
W pdy Oyge Cud @bl 5 Sl slahy; islo Cblis g Sl e ral ) Siiled w9 )l5e solod
88,5 el ol o
bl j Sledbl ol b ddelo cdbila> g S| pms (g 3b 3,155
wiclo cbli> lsa bl sli2) ulo 5 olsn 4Ll slagsols agac bald -

Sl cli Lyl g 59,55 IS ol -

55 Test Joint

®


https://gasplus.ir/

&

T 0l T‘ IGS-E-EL-029(0)_\
Olyal 5 o S50

aiclo cblis ¢ K| pis 52l g ooy (cloous JagSs (108 pSome -

adclo Cblix s (oo 8bly § Sl pis ey Saglie (6050l -

5 it Sl coley 4o Gl aisS a -

30 Sl 55 2 olmy] uizmen g ddclo cbli> g 5] penw drwgl g Sl oled (glwaiiiuse -
s 2o Sl 5 alisle Siliz g S| i 2l7) Sl ] odle Ll 350 Lozl
S5 )18 sl g0 Sl o dielo cblis> 9 S5

Lo coln glo 00 oSome (oS S Lesh)ad > folsd (g jlulaz «pmng g Sl g b gole o Jlasl &g -
Sibte DLt i3 S slaoailod ¢ ey 09 28Ul (61015500 5 e 99Ul (g5 (sl alaine
anl oocd g5luloz diclo Jlie 1o cbli gl Sligas oo a5 Cosglie LialS slaiay
(Bl il bt o5 ldgesl aslialsS 5 oud (o L TEC 62561 (slas skl (g pos L3Il L 3llas
298 Al g (o2

Elyat 9 Slgo oyl lol J1 -1
5l IEC 62561-1 o st b @llas wb Jlas! Ol Sl -1 -¥-1)
il IEC 625612 o, Jasliasl b gllae sl s’ glog 2SIl 5 o gols cobal 3l ~Y-¥-1 )
b IEC 62561-3 o Jusbudl §silas 0l ¥ a8 > Lols ojluloz olol )l -¥-¥-1)
w3l IEC 62561-4 5 bl ilhae sl b cola sl ouiiS oS ol —F-Y-1 )
S Il L gldae 9ol Geej 39 Sl LS50 5 esj 99 S (o 3k sl ataioe SLalll -0-T-1)
wsL IEC 62561-5
il IEC 625616 o, Jasliasl b gllae sl i 3T 45,00 (gboons lass ol 3l -F-¥-1 )
)l b el sl ¢y om0 anglie RIS pslaiey (il At 55 (il SLI3 YY)
2k IGS-E-EL-030 4 IGS-I-EL-001 J{EC 62561-7
590 pdy Ojsmo eaals slye sl eoliiwl gy anl diclo 1l )0 CBlix (ee) pius (>ib 1) (5 5l0k
A Oy OLSel A5 (Fy9-0 53 5 358 Al 1 ddiclo 5 (e e Sliwline Syde )3 abgy e Dl
Slge 65 5 il g0 IGS-E-EL-030 s luibis 5 s il 5 (S iSIl Conslie (gl o0s aseiin pyolie
ol e ay () 0 0als o Lil slas lsliwl b gollas cncals
Y WU -5 [ VS Y LN VY ) RV P G S b (s ab) Cl/,.la Golgaiin cnals olge g9V Lg)ﬂoli

36 Spark GAP
S

®


https://gasplus.ir/

&

[—]

VE.Y olo 5 IGS-E-EL-029(0)
0
ll 58 o S5
3 laibwl L goldas ol ool (gilwlas daclo Jolio jo cblis g Ol ol Sloldl -A-Y-1)

— ™

sk IEC 62561-8
5L IEC 61643-11 s sl Ly gsllas 03l SPD 3k el -4-¥-1 )
5L IGS-E-EL-030 ,Juibi] gillas (ype; s 3 smsysl =) +=F=) )

O eSS g 0030,5 byl 8 g0 Camg o oyl slosal, g diclo ol o cblas> a5 w5k 0,8 165000

Ll o3l
Ol ot 3 (5 3hukeo 1Y

ol Gl dislo cbli> 5 Sl pias a5 Gl 50,5 0051 5 og plles 51 pliedl sloml jsliie 4,
adelo cbli> § Sl s (b Loy 50 00,5 (55l slojysd O jgo 4 Wb s (ol 0l (b
33,5 e Dl e plnil g o5k Sz b8 9550 Sloj 05l emilioe
Oialpg (AT b dislo Cbli> g Gloyiepn 5l p3Y Gliebl wb dielo cblix (s (55055 asli
les obml Josdlygss (5
o lailinl olul 1) adelo plp jo cblis gt IS § 895 5 g )0 poe Jsol 250
)3 en Ol pae g (g
Sl Koy Q] S s g5 5 8,10 eal 0gou 4y asclo cblis piiew o)
S pdy Oz Ggh ylam ez g sl 10 wls (IS g Cend (o3l L

wogos Ssllizdo 1Y

eled e [y 5l 050 (6)lSS 5 (o3l (Sloj 05k b adslo

s syl Sl yxi g (S0,65 pln yo cblas L LUl jo 63 sl s i 2l a5 cl p3Y ax S

ol bl ogde s g ol e kls b oaselo 5l Lob | oS lal o bl adelo cblas ¢ )

Al s pdl ol gl daclo cbla> § K ) w6l loren Ll aas ploxil 1) Jasdl ) gws

Cbli> g S| pes (SS9 (SN Gla Sy Jedllygios (nl b (ALb Sl cdillhe jshaie 4

20,5 iy yoe Jsb ples 50 SIS wub diclo

b ol 5 cenl (e wily s Gzl 60,5 STL 9 00,5 sl QT Slimees b plasle jo Slass S
SIS 4 g 0 Djge 13U e Wb Ol pens (nl wyles pasiiie 1) Ol pens plnil pg3) ¢ w3k a3 S
33,55 55 30 o (5o 590

®


https://gasplus.ir/

—

&

[—]

0
Olal JF lo Syl

SIS 5 i w158 -Y-1Y

Spdy &g ddslo Cblis 5 Sl slaptus (soled Sqz Wil loygd Sl pess

Wb oo 3 9)lge A disly (6 )l 5 Dl pend Olado olaws

2l g ol llps g Jaoe bl 31,0 diclo cbla> ¢ Kid,)l i slo ol,5 -

s &y el 895 5 5| (L5U glacesl -

A0 pleisle Sbla> s -

4 5 05 agd ddelo Cbli> 5 Sl et 0 (sl b ddelo Cbli> 5 S| et (6,005 a3

el ad S i o Glaisle JS (65l 5S g pend asliy 5l ciSe lsie

S8 oolatul 9550 Cand S Sy (lgie 4 a5 wdl Blaite M1 51 e 08 SO el il (615 sl S

@l b @l anlie Gl 5 055 (asie T o plite Sygo a ]y (6l TS oS GlaisS 4 oS

sl a3y gy L3

il Oleladl Jald b (65l g Ol s i

aielo clblis o S5 piten sl 5 laosle aled (s -

diclo cbla> § S et Slaculs (S 3SUl Siwg oy -

el CBli> Geo) WL 5 Sl s (a Srogliio St -

bl gl S8y ooy o) -

wiclo Eblin g K15 )| s glacgols 5 el dazme (30,5 oSima -

Los oS 5ham dielo cblis 5 Kol pher 25 Laés 5l ploebl sbnl jolaie 4 g plosil -
o] Sl 5 gLl o Ol i sl

aiclo cblis g Koyl i (&I liduuns —Y—1Y

Oygo ol Dleladl olad ol o a4 diclo cblas § ST )| pinams (65,1005 LSL"”"'Q"J’Z olod S iy
g Ay ol b 5L 9,90 5 az8ndy

B R 0 P RO RVt i PP S 3 f [R PP RVE SR C

IR IS by (Sl yien wilen 6l anT B 6,50 lue Wb (s,laeSS wnl B j0 sads o Sledlbl
_ui’)‘}f 9 diclo cblas 9 &M—’/'..")‘ (i gs")b °‘)’°“z’ 4 ddelo cllis ? /."“)| - LS)LM:\; &‘9”) 0]5

255 (6K mily dielo Cbili> 5 Kl s (5o sl

YEAY ol 5 IGS-E-EL-029(0)

™

®


https://gasplus.ir/

—

&

[—]

VEY ol y5 IGS-E-EL-029(0)
0
Oyl 5 o S50
A g
(0!31)

TEC 62305-2 3,Jaibis] olul s dliclo plys 55 el s Sy 2] dslins slacal,

(b ool g 5yl V= il
ot et V== I
Ligd (o pleite 005G 5093 p abali 4 a5 b ) ol adl (o o] (ol pis dielo oL >
(05 oaalie |, V-cill Jgaz)
ol S5 4 9,95 -S1
ol G Suo 3 8,95 5 -S2
Jsl Lo & 5,95 5 -S3
Jasl b SGop 0,95 0 -S4
] 1551 Y1
et 3 gz il col Gl an 095 cbli> sl 45Tl 0jlls Slaseio 4 425 b ol (Sas diclo
5w e Sl
ol a8 515 4 Bl i aS £55 9 (mig e €95 ) «Dlgime (Sl o9

Mb‘_,,-o(\_d-” JB»))-’) C)-:-“‘-.“‘S')f &‘PMQ}“

oS Sal lawgi 0ady Dlogge 4y dods D1

g ] -D2

Seis Sl s (S sl e (2> D3
ol by o5l S j0 b agd sgamme o3l I s S 4 el (S ddielo 3,55 5 150 0jle o 4 ]
] SO u>5.)5._1—\ Jlse olaie ay) 09l 04 MT)..., O3l aora b g GBlbl sla o3l 4 cenl S puioren
(551 o, cnt |

Ol gl - -V-

3y5m0 9l 4 (sl o3l o cilisee Sl e Wiy oo cglyil a0 bS5 0 b e A el g5 0
S0 T Slgizme g ojle Slasuin 4 dusly 058 oy Cal \Sae a5 Slus g9 050 0,5 1,8 cbila>
il oo 5 Tt A Wed i8S A s b oS STl gl

(05 (0 b (o3l (o sl ol o) il sl Sl &yl -LI

(o)

™

(&)


https://gasplus.ir/

YEAY ol 5 IGS-E-EL-029(0)

— ™

Ol 58 o S5yl
(. 5;.;‘ ‘)lf ‘8 J.ol.w) SO 6LQ gy s_J)Lw.'> -L2
B ,8 Sl e 4y I lus -L3
(b codled ol (8gin g Olgizs o ojl) (soladl slo o)l & & lus -L4

aiclo 3,95 p ahaii @ 4z g b Ol glgl 5 canl glgil il pole & jlus gl -V = Il Jgox

aiclo 5,95 i
555 1 alaii cemlae | cemley 2l &
L1, L4a
]
S1 D1D2D3 L1, L2, L3, L4L1b, L2, L4
— = i S2 D3 Lib, L2, L4

T
S3 D1D2D3 L1, L4a

L1, L2, L3, L4L1b, L2, L4

—T
m sS4 D3 L1ib, L2, L4

i e 515 (gle s oxlsd Ll 5o o5 ls el b Ll lans gl g 5,00 okl Sy o5 oole 03l (sl Laid D

D5l oo b ludl S5y olidl o lolsd

&)


https://gasplus.ir/

&

[—]

YEAY ol 5 IGS-E-EL-029(0)
0
Olal 38 o S5

— ™

Sy S adlgo 9 S - Y-l

gy V=¥ = ]

03l s 53 el e 45 Syl £55 52 (gl el ozl aldles Lausgie )l con ke s R S
29 ()l Sl (o0 abgr e Sian; o

F ) ph 4 Wgd (b))l ojle So e Wb &S ple Sew,

(ool ol o) ol 5y ol 4 &yl Sy, -RY

250 S gy 4 Oyl S, -R2

2 8 Gl e 4y Ol S, -R3

woladl slpis,l a ol S, - R4

Sl o (o] g5 5 e & anly (252 Sl S ) abgy o Sy sl adlie R o Sy 2L !
sl s el S Sy (6o i (S Sy Aol oS el Sl (6l Ailgo £yarms R Sy
g (a0 09,5 ol 95 5 ae

o 4 aielo 5 )95 51 (bl 03l SO (5l Samy sl b0 Y-Y -l

5 9 05k 3l 50 ulas 5 LS 5Ly 5l a6 (S SIS o050 50 0ai5 Dlogage 4y ol b o o adlie Ra
SIS sl a5 ale ojl )50 50 5 L1 g8 ol ol 535 gole Js> 500 ¥ doliam 5o 0 oy
80 ¢y el Sae lilgamnty A1 Eloto b LA g5 &yl s o eslitasl 5l

st sl SIS L L g o ol )9 aile )0,10 8925 00 po 4 diclo gl 0,95 Jizl b ojle S 0SS
Sl L g (659 il el a8 05le 31 jo SUjlas gla a8y 51 50 (S05d slo ol b L o 4il5e Re
SSes (L1, L2, L3, L4) &l gl aan Sl opl 0 S il i 55 BLb] i 4y ol Sae o2 45 o0
A ) S|

o L1 g5 5 0l coles o L4 512 g5 Sl LEMP 51 0 U315 6lo pies o3 b Lo o dilze Re
o el g8 Ll (31 (gla g )5 a5 Lo ojle K00 5 Lo s )la b 5 a)ls el Sy o5 ol 05l

e -y wilyl e gl oo by ol fle olsl Hlas

®


https://gasplus.ir/

&

[—]

VT olo s I1GS-E-EL-029(0)
0
Ol 38 o S50
Of (K203 50 aliclo 8565 y1 51 (LB 03l S (5l Smn 5 adlgo-Y-Y -l

— ™

i el )53 T 1515 (ls w5 45 b ojles 500 5 Lo i Lo b 5 0il o] S, o5 ol o3l
Aaps -y wilyy e w0l oo b Ll gl olsl Hlas

ojlw a4 fao b SO @ adclo )95 g 3l (LU 0)le SO Gl Sy gbd addgo-F-V- I

55 o5k 3 po bt 5 plS 51s 5l (56 (S SIS0l 350 05 Slsgzge d sl b Laid e adlze Ry
SIS Sl a5 b o5l 0550 50 5 LT 58 Sl el (Jg3 g0l Js> sy ¥ Jolio 5o (T (g
450 ) sl S Sl 4 Jlainl Slodo b LA 55 &l 098 e olitl 5Ll

Sl L g (659 il el a8 05le 31 j0 SUjlas gla a8y 51 50 (S05d sla ol b L o 4dlge Ry
e (L1, L2, L3, L4) Sl elgl aan b ol j0 aiS ol pms 525 Bl Lasome 4y Cansl Sae g3 45 o0
A ) S|

Gl LT 55 5 0,lse coles 0 L4 512 g5 Sllus LEMP 51 o 1515 sl et o5 b Lo o 4il3e R
s el 1,58 LT 515 6l i 5 45 03l 505 5 1n gl b 5 050 ol S, o5 ol o3l
widd &) Al (o0 09d (oo o Ll > ol s

Ngd (o0 3)ly o3l 4 aS arien (sl o bl (nl 5o ol a8 LS o bglas ) 4SS

Olg=ie 4 Sl goimem 4l L b gl (0,5 abanhes 0 Ll (o035 L 5 b aly) @y dislo 0,95 0 ¥ 4SS
50 b 55 Olbbre jl g9 (ol 030 )80l B dien oS (S0 )3 09 (oo 48,5 A 50 o] e
3l 4 o b Sy (S5 53 Ahelio 595 2 51 (o5 3L S (52 S o ~B-T- i

s Ll Jlil 5 (55,5 Lk s, (ol sl 505 a5 51,3 o8 1o (ola s o5 b La o e R,
g 9,lo sl Sy a5 ol ojle Gl LT £55 90 150 slod o L4 5 L2 g6 Ol jlus 06l o obul o3l (5,0
g oo b Gladl la olidl jlas a4y el 198 il (s sl s oI5 oS Lo o5l Sin g la plisjlen b
e iyl e
iy e 3y ol 4 45 e gl L o) Gl 5 ok €55, i gt ) 4550
Ols=e dn Dliger giped 4l bl gl (30,5 ainen o 4 T (S0 b g b dlg) @y aelo 0 )95 ¥ £S5
i 55 sl 525 ol 5] 55 ol 3 Sy 8,5 Aine 45 g 3 S gmd 455,55 3 o] i

®


https://gasplus.ir/

YEAY ol 5 IGS-E-EL-029(0)

— ™

Ol 58 o S55d
Sty 1o 4l s 5 —F -l
A0b oo S 4 g a8 )T a0 Wb aS ol SO jo Ol £ 50 gl Sy sl adhe
Ol Gl 4 Ol Sy Ry
Ry = Rgy # Bzy # By # Bpy o+ Ryy o+ iy o+ Buny + Ry
508 S g 4 O)lus S Re
Ry = Rpe + Rex 4 Rye + Rz + Rz + Rz
2,8 Sl e 4y Ol Sy, R
Ry = RBge 4 By
wolaidl gl o5l 4 ol Sy Ry
Ry = Bpy + Bpu + Ry + Rpgy + Ry + Rig + Ry + R
Gl oals ools LS Y -l Jguz jo Ol Es L blos S, sl adlio puen

Bgd 48,F L 0wl ojle K 4o Sl g5 0 (sl a5 S, Sl adlge -Y-ill Jsor

o] ps e S aicls 3y 4 diclo
el & 4 daclo oy s ascls s3 L,..J". S35
ojlw 4 Jaio O aio > S
81 o)’L...: 820)‘@ ’ ’ N
84 o)‘L.u
Sy 48l 5o Ra Rg Re Rt Ru Ry | Rw Rz
@l S,
R1 * * * a * a * * * a * a
RZ * * * * * *
Rs
R4 *b * * *b * *
g it bl Gl Sl g s gl (S xS Slpgos lylo a5 bl law o il S, b sl o)l (gl Lais @
055 ool sl ol ol sy el 15 LT (5 (slo s (3 45 s o5l S0
23)ls 892 Sllgs 4 &yl Sl sl 4o a5 Sl (gl Lais P

Y -Gl Jogaz 50 wyl8 e 3l ojle Sy sl adlie (59, a5 )] aSen sbilax Slgas 5 ojle slo (S

el 00 0ol

&)


https://gasplus.ir/

@)bLPS alico g asil gl p Ladd

Oliend (50,5 S Judo & b

Bl o & Blato &5 90 o s ©

r_\f'oT oo 5 .-,' IGS-E-EL-029(0)
Ol 5 o S0
Sty sl 4ilhe (59, N5 56 (sl -V-cdl Jgu
b e b ojlo slo (S5
RS Ra Rg Re Ru Ry Ry Rw Rz
bl Ol
S POV X X X X X X X X
S glan Conglie
S Cenglie X
e @le o 35 ale ((Si5d lse
F S 0aS il oi cosins X X
LPS X x? x° xP
0asS wiren SPD X X
oS 30 (5lo yuud ot X Xt X X X
Sinlon SPD ptes X X X X
Spatial shield X X
blisal )l bohs X X X X
blasel 151y byl X X
Al i gl (ob e X
Sy 51 sl bl ol X
51 4 Sl X
o Ol bl X
a0y 5y Cenglia X X X X X X

Sy gy k0 F— il

al g, -)-F-Ql

g a8 )5 G Wb 5 4,

ol sle (Fhs s 958 cbli> Wb oS ol ojle oluls

RiGR) 1L L e sl Sy 5 05be 0 Sl glgil gloles

Ri UR1 Ollus 515 o glp R Sy 05l 5

Rr Jsd JB s, LR3 g R2 Ry ‘_gL:e‘_iM.%)wLE.al.;‘s’;BLé}ngo”’lﬁ

bl Sl e o L ol L Egoze dinyd duolio b sblis piw golaidl 4é,0 a)BTﬁ

)‘D u_uj.u) o).,..x_, C.J)s_.a ML’ s d._..a).Q &9_0.719 0)9")_3 6‘)" R4 A_im.») A.O.jg.n QS’L’))‘ ‘o)y, LJ"‘ )o

(355 saslie IEC 62305-2 s il

>

>

™

®


https://gasplus.ir/

&

[—]

VFeY ols s IGS-E-EL-029(0)
0
Olyal 5 o S50
WDy (o0 4385 S5 )0 Sy (2L 3)l sl &5 (sl ol -V -F-Al

5l UKie 09 g0 418 )3 a3 o aS gl ojle

— ™

ojlw 095 >

ol 9,0 Sluwls >

ol Shgizme >

ojlw Blybl 60 ¥ odgazme ;o b g o3l yg,0 ol 31 >

o3l 4 ol 51 Slie Lame >

B9 o ol Sl B o Jais behs Jels cblas> >

D9h (GO ol (67555 (gl 0350500 &) sl (S 09 (o0 Eliblna o5 (sl 0l 155510k
Rr Joud I S, -V-F-I

&S asia |y Jed B Sy Jlade a5 ol Py d x> e addig oyl

e (Kinp Ba b el b e s ol o aiel 5,55 5 GRRY S5 LB S, 8 ol

il oo ools Hlas F -l ooz j0 g

R J5:5 L6 Sy, o5 Gpalila F- b Jgor

ARSI RT (v
L1 walls Sl By Sl Sloso 107
2 o908 SB (g 4 Ol 10
L S y8 Bl e a4y Oyl 107

3,laliwl 5ID Cwgn 10 AS D g asiy (8 A Be d o lie a0l La (golaidl slo 5l a4 O ls (gl Yo
Jladie g 39290 LT (6l (sl ools ST 098 48,5 Jlai 1o dwle gl lgie 4 cenl oo o0ls IEC 62305-2
Dgd a8 5 b s Wilg e Rr=103

Cbli> 4 b 00 1 (sl o5u9 a9, ~F-F- !

A0 ddclo plp o cblas giwaw 4 5L 0,6l ¢l Rs g R2 R slo Sy, wub JEC 62305-1 @ axg5 L
Aigds a8 5

pdy Syge Bl pj Sleladl wgd (o a3 )5l )0 45 (Sem o sl

Wile oo |y Sus ;) a5 Ry ey sl adlgo pons >

00yt Rx Sy ) (sl 4l acilne >

R ) fgemme dwloe >

Rr Jsd LB Sy, (ymass >

®


https://gasplus.ir/

&

[—]

VEAY ol 5 1GS-E-EL-029(0)
O
Olal 38 o S5
RT Jsed 6 S, LR S, ok dusliie >

— ™

i )L,..: Syg0 asclo ).g‘).g ) cblas sMLJ R<Rt )fl

Dg a8 5 b s cblas Cov ojle slp Rl peS 4R alS cys sblas Slpgss Wb il R>Rr S
el 00 00l ylias V-l S o adelo plp o cbla> 4 5L 0,40
b 050 il Al 0929 RT ¢ Joud BB St 5l jaS ) RSty Jladle S S0l a5 (95l50 j0 -V aisS
Dl aid )F b o Slagwl gl cbla> mdaw cp YL g oo ) Cole Sl oMbl 4
Ao 05l )0 9 058 oo pll P az o fawgs ddelo ply o cblas i (655,10 45 (60 lge jo -Y 4SS
32550 39 S Sl S 355 403, 55l ¥ il S a5 sy il o
) S cblas (6,51 Glaie 4500 )5 Jlesl 2Masd a2 0 bawgi ¥ WS diclo ol jo cbles piaw
0y il wles Lo diclo Ol 3 o5l Slgiome § Jase 45 (69,150 Slp Logasu (ol jlxe o,l50 don
= Ly adslo g98g Jliml (3g) 05 (el O g0 50 ¥ (IS cbilaz 58 G o5l Sl e Mard a2 e
Sl 1y daclo @l ihay wilgioe g o5l g wlus
adclo ply 40 cblis piwosw 9 obaiBl 5,91 p9 439y —O-F- I
&l 00 cuas sblas Ol goladl 48 po s Sl o o5l SO Sblax i (o jL0 LS o
ASb St da (golaidl oz alS
St 625 099 9 L golaidl jlus afpamas was e ) GBGl )5 4 Re Sy 4l L5 )

(544 4210 JEC62305-2 o ,lailiw! 51D Cowg a0) .asles 8,91 1, iblax

il o3 b 4 (Bla> Sliad (o9 olamdl a4
Wjle o 1) Ra a5 Rx sl adlo oyni >
oz b g (Slol oblis Oligas Ols 5o Riwodd (sl Sy sl adlfo aslona >
R Sy adlio o 5l 00 & )las alJLs a5 dcilxe >
wbla> Olpgos ol ;o Ol jls ggamms CL aldlu ab 50 4l >
Bl (GBli Sl 6 5 >
ool bl sblas Olygod 9929 b Re Sy (sl ddlfe dwslone >
odds cblas ol jo Sy addio jo 3l L5 ouilendl Ol s LILG 4y 5o £ gasme dlos >
ouls bl gbla> Gljgad 0925 b saslendl Ol L CrL wildle 4 50 £g0mmo dwlowe >
el gbla> Sliged Crm aildle a jo awl>o >

o 4 se duglie>

@


https://gasplus.ir/

—

VEY sls 5

&

[—]

IGS-E-EL-029(0)

o )
Olal 3 Jlo Sl

Abli golaidl adelo ply o cblis piaww Cwl Sew CL<CrL+Cpm S
sl golaidl o5l o Job jo sbla> Gljged Cul Sew L1>=Cr+Crm 31

ol ol yo ioled 4 Y-l S jo sblas e (090 (solaBl 8,91 s 4,

bli> Sl alide 6l S5 (6505, golatdl adyo 0 S0, b ae Jo ol (8L (6l el (Sae

20,5 adly ahe

=)


https://gasplus.ir/

o FT sl Yarn) IGS-E-EL-029(0)
Olal 38 o S5

Identify the structure to be protected

Identify the types of loss relevant to the structure

¥

For each type of loss, identify and calculate the risk components
RA, RB, RC, RM, RU, RV, RW, RZ

NO
Structure protected

YES

Protection needed

Is LFS
installed?

Are SPM
installed?

Calculate new values of
risk components
RA+RB +RU NO
+RV> RT ©
Y Y Y
Install an adequate Install adequate Install other protection

type of LPS SPM measures

¥ \ ¥

a5l o S5 TEC 62305-3 o, lailiwl 4 az5 b SPD (5) (6 5,150 3,90 o2l 5 il oo L5 5,50 ol LPS RA+RB < RT 51
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Idenitify the value of:
« structure and of its aclivibes

= intzrmal nstallaticns

Calculaie all risk components R.K relevant ta R_q

Calculabes the annual cost I:.‘L of total loss and the cost CF!L of

residual loss in presence of prodection measwures (see Annex O)

k

Calculate the anmual cost CPM of selecied

pratechon measunss

YES

It is not cost effective fo adopt
prateciron measures

MO

I is cost effective to adopt probection
measures

IEC 283870
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Lspd (gws b g 8 Dlasiv
bspd gws 4 —\—o
Nigd e (g Ak 35 7,5 4 TEC 61643-11 o,lusbewl bl Spd
Number of ports: one or two
Design topology: voltage-switching, voltage-limiting or combination
SPD Class of test: L II, IIT
Location: indoor or outdoor
Accessibility: accessible, inaccessible (out-of-reach)
Mounting method: fixed or portable
Disconnector: location (external, internal, both external and internal)
and protection functions (thermal, leakage current, overcurrent)
Overcurrent protection: specified or not
Degree of protection: provided by the SPD enclosure«(IP)
Temperature range: normal or extended

Syoro s Siglgrsi 9 Sl b-V-0

5y 0SS dgase gly>! -

metal oxide varistors (MOV, see IEC 61643-331), avalanche breakdown diodes (ABD, see IEC
61643-321) or suppressor diodes (see IEC 61643-321), etc.;

iy Sugmdgm sl -

air gaps, gas discharge tubes (GDT, see IEC 61643-311), thyristors; surge suppressors (TSS,
see [EC 61643-341), triacs (see IEC 61643-341) etc.
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a) Uc Maximum continuous operating voltage

c) limp for class | tests
d) In Nominal discharge current for class Il tests

e) Uoc for class Ill tests

r_wor ol 5 IGS-E-EL-029(0)_\
b
a
T g
— \\ ‘- vA
4 N ‘
h N ‘
i \\
& Y A
- d
Key
a Voltage-limiting components
b Voltage-switching components
¢ Voltage-limiting components in series with voltage-switching components

d Voltage-limiting components in parallel with voltage-switching components

spd Gl gl byl Cand-Y-o

b) UT Temporary overvoltage test value and/or the type(s) of power system(s) the SPD is designed for
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f) Up Voltage protection level
g) Failure behaviour (if declared by the manufacturer)
h) ISCCR Short-circuit current rating
i) Ifi Follow current interrupting rating (except in the case of voltage-limiting SPDs)

j) IL Rated load current (for two-port SPDs or one-port SPDs with separate input and output terminals)
k) Voltage drop (for two-port SPDs)

[) IPE Residual current (for SPDs with a terminal for the protective conductor) m) Itrans transition surge
current (for Short-circuiting SPD) n) Ratings and characteristics for external disconnector(s), if required.
0) Imax maximum discharge current (optional)

p) ITotal Total discharge current for multimode SPDs (if declared by the manufacturer)

q) Load-side surge withstand capability for two-port SPDs (if declared by the manufacturer)
r) Modes of protection (for SPDs with more than one mode of protection)

s) du/dt Voltage rate of rise (if declared by the manufacturer)

9% axxl e IEC 6164312 5 Jaibinl 4yt oMbl gl

oY .

V-0 9 V-0 Jgumz @ilbao 2508 piiemw s (ol 4 4295 L LSPD & by po Uc Hlado Jolos —F-0
Dl (o0

wSPD & Ly o Uc jlade Jslas V=& Jgu

Minimum recommended U of the SPDifor various power systems

IGS-E-EL-029(0)

System configuration of distribution network
1T TH-C TH-3 IT with IT
SPDs connected distributed without
petween neutral distributed
neutral
Each line conductor and
neutral conductor 110, MNA 110, 110, MNA
Each line conductor and
PE conductor 1, 1= U MLA 1,10 -
' 9 - e \E x U Line to line
i voltage
[see Mote 3)
(see Motie 3)
MNeutral conductor and (28 MA [ [ MA
PE duct
canductor (see MNote 3) (see Mote 3) [see MNote 3)
Each line conductor and
PEN conductor MNA 1,10 A MNA A
MA  : not applicable
MOTE 2 LU is the line to neutral voltage of the low voltage system.
NOTE 3 These values are related to worst case faull condifions, therefore the tolerance of 10 % is not faken infe
account.
MOTE 4  In extended IT systems, higher values of - may be necessary.

8 IEC61643-12-2020
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Mominal voltage of the system . . .
according to IEC 60664-1 Examples of ', based on values given in |EC 60364-5-53
Three-phase, Three- U, min. for 3PD U, min. for SPD U, min. for 3PD U, min. for 3PD
four-wire phase, installed installed installed installed
system, three-wire between betweean between between
neutral earthed | or four-wire phase and PE phase and earth | phase and earth | phase to phase
system, or PEN in the or neutral and or neutral incase of TT,
unearthed case earth in the cage |and earth in case | TN or IT systems
of TN systems? of TT systems® of IT systems
or between
phase
and neutral in
the case of TT
systems®
TT and IT system Case where Case where Case where Case where
TH systems voltage regulation | avalue of 1,5 = | a value of 43 = Uy voltage regulation
iz equal to 10 % | L7, has been used has been used is equal to 10 %
W v W W W W
120/208 132 130 229
1271220 220 140 191 220 242
230, 240 240 264
260, 277, 347 382
347
2200380, 230/400 380,400 253 345 400 440
240/415, 260/440 415 286 390 415 434
27714E0 440, 480 ans 416 430 52a
?  Higher values may be needed under some conditions (for example, the loss of neutral in TT systems).

8 ]JEC 61643-12 B.1
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Typical Typical Pre-arcing value, crest current from simplified formula in P.2
rated and real testing
current Cyl gG MH gG
of the . .
fuse |Pre- Calculated | After test | Ratio | Pre- Calculated After Ratio
arcing arcing test
Pt 8120 820 Pt 10/350 10/350
25 800 76 5 0,66
32 1300 9.6 7 0,73
40 2500 13,4 10 0.75
50 4200 17,3 15 0,87
63 7500 231 17 0,73
a0 14 500 322 25 0,78
100 | 24 000 41,4 30 0,72 | 20000 8,8 5 0,57
125 40 000 53,4 40 0.75 33000 11,3 7 0,62
160 60 000 15,3 10 0,65
200 100 000 19,75 15 0,76
250 200 000 27,93 20 0,72
35 300 000 34,21 25 0,73
12t=256.3xls.  for wave 10/350 ps
12t=14xI, for wave 8/20 ps
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Spark Gap ¢ SPD Jlas! iyl glgsl -V o
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L1 ,' -
L2 l' .
L3 || -
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SPD SPD SPD SPD : :
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[
———————— PE
|
[® ° o]
1
1
Connection Type 1 (CT1)
IEC61643-12 -2020 -SPD Jlail o5 - - IS5
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Connection Type 2 (CT2)
TEC61643-12 -2020 - CT2 Jlasl Y- JS
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Possible modes of protection for various LV systems

System configuration at the installation point of SPD
ZPDs
connected T TH-C [ TH-% IT with distributed | IT without
bt ) neutral distributed
Elween. neutral

Installation Installation Installation

according to according to according to

CT1 CT2 CT1 CcT2 CT1 CT2
Each line conductor and
neutral conductor + . NA + . + . MA
Each line conductor and . NA NA . MNA . HA .
PE conductor
Meutral conductor and ' . HA = See * See . . NA
PE conductor MNote 1 Note 1
Each line conductor and MA MNA * MNA HA MA NA MA
PEN conductor
Line conductors + + + + + + +
e required
NA : not applicable
+ :optional, in addition to required SPCs
CT : connection type
MOTE 1 When distance between SPD location and PE — N bonding point is short (typically less than 10 m) this
SPD may not be required
HWOTE 2 When CT2 is used the withstand voltage of equipment T'w should be compared to the protective level
obtained as the result of two SPDs in series (L-N and M-PE). This may give a different result than the simple
addition of the Up of both SPDs.
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(F]

-

r_\fﬂ' 0‘.)).5
r T + T 1 —il
PEN : “Ea . -
0
4 SPDY SPDy SPDY
*
=g
B
Ry
Key

Origin of the installation
Distribution board

Main earthing terminal or bar

1

2

3

4  Surge protective devices

5 Earthing connection of surge pretective devices, either location 5a or Sb
G

Equipment fo be profected

R, Earthing electrode (earthing resistance) of the inztallation

Rg Earthing electrode (earthing resistance) of the supply system

TN s yo5pd coai Y- S

F Protective device indicated by the manufacturer of the SPD (for example, fuse, circuit-breaker, RCD)

- Installation of surge protective devices in TN-systems
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\ { o t | L1
' i i i , — |L2
I

[®

L

|l|

K

Key

Origin of the installation
Distribution board

Main earthing terminal or bar
Surge protective devices

Earthing connection of surge protective devices, either location 5a or 5b

Equipment to be protected

T @ om e W R

FProtective device indicated by the manufacturer of the SPD (for example, fuse, circuit-breaker, RCD)
R, Earthing electrode (earthing resistance).of the installation

R, Earthing electrode (earthing resistance) of the supply system

QO / Open circuit or resistance

— Installation of surge protective devices
in IT-systems without distributed neutral

IT W )«) Spd LMJ —f—%’: Jiw
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Olyal 5 o S50
2
%
Y — _|[ P o |L1
LYY — — P | L2
Y YT —_— F o ] | L3
l—-pEN —+—7] ) |PE
| =1 Q |N
F
5b
4 [SPD| [SPD] [SPD \
b b
ca | (=%
' 6
]l o & P J
3
kg iﬁ“
Key
1 Origin of the installation
2 Distribution board
3 Main earthing terminal or bar
4  Surge protective devices
5 Earthing connection of surge protective devices, either location 5a or 5b
6 Equipment to be protected
F Protective device indicated by the manufacturer of the SPD (for example, fuse, circuit-breaker, RCD)
R, Earthing elecirode (earthing resistance) of the‘installation
R, Earthing electrode (earthing resistance) of the supply system
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— ™

YTV T — - | L1
LY YT — | L2
S o e — | L3
) 92 |PE

N 9 |N

Key

Crigin of the installation

Distribution board

Main earthing terminal or bar

Surge protective devices

Earthing connection of surge protective devices, either location 5a or 5b

Equipment to be protected

Residual current protective device (RCD)

Protective device indicated by the manufacturer of the SPD (for example, fuse, circuit-breaker, RCD}

Earthing electrode (earthing resistance)of the installation

I R I = 1 I ¥t

Earthing electrode (earthing resistance).of the supply system

Typel (CT1) Jlasl -#-o S
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112

T1a

| P

Connection Type 2 (CT2)

Key

=

Crigin of the installation

Distribution board

Main earthing terminal or bar

Surge protective devices

Earthing connection of surge protective devices,_either location 5a or 5b
Equipment to be protected

Residual current protective device (RED)

Earthing electrode (earthing resistance) of the installation

= I~ s B = + T & s IR S FE B

Earthing electrode (earthing resistance) of the supply system

CT2 sl -V-o U

Il

Protective device indicated by the manufacturer of the SPD (for example, fuse, circuit-breaker, RCD)
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™

a b
Entrance
SPD SPD SPD
. R — e
SPD SPD SPD
- T - - -
SPD [sPD] SPD
/ ] N
PSS . & & -
_SI':’Dl SF_‘D
PE
- - - - -

Typical installation of SPD at the entrance of the installation in case of a TN C-S system

TNC-S (5555 s, SPd coci Ao JSo
Spark Gap Jlas! !yl Y-o

2l oo Mo B0 sl JSs bl

lmax = 300 mm

{avoid loops

where possible)

el 00l gl o2 5l sble oS L aS algl g0 mild 0 spark gap Jlasl -0 S
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Power supply Protection system for Cathodic
230V/400 V- Corrosion Protection

Electranic messuring " |L| g
5FD . 0 .:' <

=ZLRE

i " ()
| — T o Js

Anode 4)

haid oSy ok (pgate (5545 b 0gd (o0 IS cblis o5 sl Wyl Aoy o)l 5 le w5 L mild G spark gap il - JSo

J

A8 jeue 353315 AC, L >

[ Protected Pipeline |

Jopaedey
& II

ads

TR
[r— l CFPS Earth ]

sl 003 (5l (5 b a5 S g 09 e slS clilis a5 (ol &gl s spark gap Jlasl V-0 IS
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