63l yamy e 0159

Sl s Tk sl
B ool o 9 Sl

ol o D) 4E0 g9 59 (RN §8S



Sl g w0 2lig
Obizlo Sl 5 pvige plE dglae

Sl 9 T b ol
B sl B 9 Sl

syt dgd
ol go SIWT utigo
(o2 o e S e J ghano
ol by (o ity yin

VPAY Jl
Ol oo Dy i 3 7 9 gl 0



85 5 e 8 [(Slp] iObewse ST 1 4g Mglisle Sy Slul 1ol 3 7 b sloial)
AVAY (O gl dragd p250 Oy - Ot o Dy 520
2

ISBN 964-7588-39-9
Led DSt il o g
oo Dl sy 9 N R0 Silsgm g e Dol Olpl BT (B Dl - glisle

NI VERRENEIT VW

R aYin i3 TKE-Yo/ pFpA

1FAY

pAY-10+4Y Ol gt o dilts”

lasle 3 ol gl ol 7 b sl

Sedle Jo e mas g nah e 1 kS g
Obpl anw g i : g

BIESGERR : o s

TUVOMTE-L Sl

Jih 0 s

WA b ol b

d\ﬂj\'-\"' N CA-:B

Q«lkﬁmalﬁ%dUgl@y



)l ./::.

-

@35 5 o0 Wl 55y e gl 050 VY el gl g gl gh 5 S D0y
NP RCES I 3 PR RO E NI 7 SV S [N S vy S NG P G FCLX W P
s o e Ui 5 by o Il b o by e Biled gl g 050 g
5 Sphe dgdd Gl g ol bl oy el ke a0 wtblgn el ) Ohebl
S Dl e oy S g ol LYY T Bl il o ol 53 g S
2 HE Dowdg s g ow s Sk ol By S e S 550 e 4b i s S0 B
CB et g w8 ae g by e Balgs 5 oK sapden Vol b adh il
il s b 3 P S e g (laial) prad g 5 gold ) S s oo it

by gl 52 g el sl g Sbul Sl b ksl e e s e Bals " 4!
9 Mg o g wdiley )b (Qlsle o Oy 20 5 powe Sp 4 S Ll prdg Syl s bl
o s

P PR P S RIS D NN 5 < S TR Ve I PRCH OEELE
 olasle gy Lobs gl k) o ploleial) cimer 5 5 She oo glalaial, JL8 5 sk U1
o) @ Lo g g S b el e el s Jp o B s g
.;Mta%;,?-u{,xﬁ@((ww;ub;,g@isdtﬁt,oh»oi,-;oaowsu

cosle ol o Lepat il e pali s WG o Rl 40 geme Sl DN L
s Mgty 650 o) Lo e 45 geme ol ] WS bl 5 EuS wdlas 5 ol Jrle 4lS
yled Jl b 73> al‘f&-‘g}:&i—%’:ﬁ h

5 Cge ST goige BT Lialy oyl kS ol wlaweo g Ken 3 Sl e e¥ ok
By Sl Gl g Sl o D)o s Lo paadi S o glasl imes
ol g gusion g AT oy py usiee (T ot oo 35 ¢ Mo ool B iy gasigo DLET (s Dozl
il gy g S

oloidbu o oty o Z9g 5 g (19 58



wdllao Cou

& leis
| iRy e
Y Lo 50 (% S doliinT ooty g3 =¥ =00
¥ (International Electrotechnical Comission) IEC jggh —¥~eo
f Ol it 39 loidbu B gy s 3 o g doliiad T g ~F—e
# @ gian DleNot ~f—oe
q &bo

o p Sl i — Ol Kb P - L B — gl Jud

q iy Yoo

1 Gl S b g Lo yai — Jof i
FA whan ) Gl dlid — pgo iy
[EC 3 5y @) Sleotmun — p3gd Juod

by Sy Voo

BA [EC b 559 pSI glgotumn 5033 09 F Y}

bA Shas Yo

B4 TEC o 553 S pinass oS3 slgsdta g s1aSoli — ¥

0 wabian b > glenium 19 lggold ubiss —1-Y14

§o oot (3l 92> lgoia 48 lgroly bl —~Y-Y14

Fo IEC b Lol oum g3 gt il —Y1Y

# TEC @b om0y b (o5 S innans oS3 sy E8 lulisd Y1V

# TEC b (53 S0 Oof pgand 6 Ay 0§ &9 Jlail 090 (oluliis ~¥1F



7Y
74
44
7Y

4
74

74
Yo
4
vy
\

Al
Yy
Yy
Y4
AY
Af
AY
AY

A\
i
¥
i
i
gy
A
A

TEC b (59 5531 glgoiansms (5,00l —Y14

[EC b JUSS 59 ySI1 glonium (0908 gl 0519 b Y17

IEC @b Jglin 3 a5 ySI1 glgoinm (0908 5o 0515 b ~Y1Y
TEC b atiane (b 12> (553 51 (slgoium 50908 (5l 04155 b0 ~T1A

(w87 TEC iy 03 5 &0 o 5) (558 iS5 lgotumams (ST s — 0 gu Jud
)wvﬁ_“ —roo

38 a0 g @367 (Glgoiumsns 5065 1

aondo — Yo

pohwnss (3003 Sl 0 gl 30 (5 giio ~ T4

Casd Jog (0 ) 4 45 goimmnar 19 Yl g O puudd ~ 1Y

It @395 s oo V'Y

Gt (539 301 T potsnans o 33 g 45 398 st oS3 7 9 = 1Y

o 4 Jlait 5419 2 g pod Y

af (539 01 TT poses 0 33 (st 4F gt ol o 39 3 40yt 805 ot oS3 7 o0 —'F)
O g Dy i (0 ) Sl St 49 dadd 51 —1-FFY

Sy (o 3 0 a2 (50 A0 ke (a0 Sl 3 098 ST Y'Y

i gt K )58 0 aSIT 3 Byl @l - TTY

(RCD) ol 3y gl 31 o8bisarl s ko 23 o gl —1-TFY

%9 553 g1 iyt 39 ket ol ofy 0 pd (1 BT 1S

W35 3900 TN pl &) ol 39 & goiuusss T i = 1'F)

OF (5 58I Canglin g o) — pyle Juad
Sy ~Foe

ol Glaal g Jad IS Lok —Y~Foo

of 4 dhaaty Jluo g "o & 27— Fo
(om0 4 Lhantly Jalge 9 S5 0319 anglis ~F1
S glgiorg caglio —F1

039 gl gl Wi —F1Y

o) 93y Wiluat Joo ot — FAF

ooy 89 WS ol e 5y a8k 536 —F1F



1A
1+§
144
e

"y
"y
nyf
1A
1y
1A
1A

¥
Y
Y
¥

Y4

&b 00laT 08lo g WIS 0319 Canglio 1 42 g3 by pao ) 99 Sl Canglin gy 9 —F10
N3 JW‘ nglioﬁ ég}ﬂ‘h}ﬁﬁ‘ -fY

6T Caglio g Johiio sy i Ologad w4 ~FF
olls -y

(5 guie ,.Slbég};&" -{-fy.

35290 5oy It -7~ FF¥e

6‘““\5"“9}3‘" -f

obllf —1-F1)

306 pf 5l amio glpo g w5 —Y-FT

o8 ol ami glagg It — - FTY

,‘Slé 6‘593}3‘" -fry

obls —-1-fFYY

i (glnd g JSI i g leisly ~Y-FPY

(3 g It 1 bt S5 g ke 00T 0gmmi ~FIY

oo gy B oy w5 5k o0l ~1-FTY

G giig b oo g iU 5 3bw 00T ~¥-FPY

(o) cylosms 31 00k b 2o g uSI g ibw 00l T FFY

655‘ ‘5&63}2&" -Fr¥

obls —1-Fr¥

T 53 ok g ol 5ldg sSIH i g cslaidbr —Y—FPF

(sl (59 )9) 15 E1910 uo ) 2 JUif g0l 9 85 S 388 yuiSty —FF
ol -Ff.

39 58I 53165 10 I g8 il —FFY

90N g 1 33 oy 51 T3 ~FFY

092 a0 ‘slbés)i&" -4

wlds' ~Fe

bty ol glgddle -FOY

b ojlu go¥ed o132t —FOY

olds —\-F5Y

SY g5/ 3 (o 3 J Ul i 3 JS Canglitn (it gt Y- FOY

Y8 3 6y 3 o0 Slanow g0 Sho - FOY

ol a8 dgf ~FAF

Gl & ginn 99 w31 o) 5ic T 51 Sl a5 535 (5lgurg yu 5lo i Ig) ~FAY
om0 59U v g Wl ~FF



141

olds -FF.

o) Jlait g9t glos - T4

oo Jbadl g3l 6l Loo oo pSlaa —1-FFY

obgS Jait S sl sl g £98 5lod ~Y-FF1

e sleil 2 il 0 Wl glod ~F-FF1

om0 Jlait gl plsaiut —FFY

Lo g YLt - FPY

o) 99 553 Caoglie 5 o8 6 it B b (g3t 6t (of WAl ot iy — T PF
9350 gl 39 5l > o 1S3 —FY

() 89 5SI1 B ot 4 §6g ot 5 —FA

obls —FAe

o8 s 9 3501 5 1 33 8y oot 9 —FAY

8 i 3,550 52 B o 9 560p st —FAY

89550 1 bt 48 36l ot o 995 3 b ol oot as — FAY
oled j6lg ~1-FAY

pad jElg —Y-FAY

39 58I 1 bt 48 (bl ot oF 993 ) il o gt Ol o> ~FAF
S pgaro cnglio ooy 99 w3l caogléo g puF 0 il —F]
whis —F4.

e 99 58 Canglio 5 8 0 it —FA4

5 bt —1-F44

Sibw oolaT -Y-F44

o903l g —¥-F14

o)l oS plni | gty los OIS Cals y ~F-FA

ol 6 0339 ceoglin (6 3o 0 3t -4y

olds ~4-F4y

8 bt —Y-F4Y

Wenner g, 4o¥s ~¥'-F4Y

Schlumberger gy 4o¥s —F—F1Y

Wenner &8k yudd g, 4oMs ~H-~FAY

Wl cale y ey ola oof 03000 pl&in 1o Wl &F USSP~ FAY

o3 lat o8 031t 31 Jobo gl o aoni puadi —Y-FAY

,l:.ii.‘.‘.ﬁ —o—4P}



181

1Ay

188
184

174
174
174
Y.
1AQ

1AY
1AY
1AY
1AA
1AA

1A4

1A4
1A%

Ry
1Y
11y

14¥
14¥
14f
134
114

Sl I S8 i b (6 93 JuS 5 ol (gkinats 50 g I 9 (3 (tluonsi g yiSI1 it 4P
(o) o g 5S35 puisiods o

9390 403l (§3Y 99 b (il St g (pa0 ) 99 I (41 9i6 41 o3 ot o (530 5 4180 —Y—4PI
(Down Conductor) disbe g stk golb

@390 40l GO0 99 b ity Sl g a0y 99 58I (lgis 41 (o o (42 (5 5 410 - 4P
o v JI 51 32 (Gomnld 551 g il 59 iy 5310

Obds —e—T—4P1

20 09 K1 (5lgie 4 (od udeno (3t 43 B9t o 5ll00 shibiat ~F 4P

o o 99 yhio sl Jlait o3850 S Y Cang

Shikiay —¢ —4P2

Sl 39 srd U 2 iles 3 wiutd i hns! glian Sl —1-4P2
39lo okt g sl 30 cpa0 ) Jalt 48 B8 S 3 o0l Sagd g —¥-4P2

Skl —o-¥-4p2

ot g 31§ 52 3908 S Y — oy Jud

S - lyoe

(so9es wilis Yo —1- Qoo

dosia —Y—foo

LS~

adgl Jgof —1=Bel

R ] B e KV R, )

ol ol g pladt iy Caglio gl daduio —BYo

Lo ¥ st g bt s Cagd uitounl — 811

Zi of yobe g il oW 1310 uitiol —B1Y

Ly Sl g IS uitinet — BT

R; cobadt oot o936 T canglio 1 F

L il oyt 5 guitituod g 5loT prolin — 410

obedl o 31 3 Yoo 61 wglido 2 598 0T O
by —1-0Y.

(Treshold of Perception) of 3 aibuwT ot o cais - Y4
(Treshold of Let-Go) g3k y 4t oyl 32 catt —OYY

(Treshold of Venuicular Fibrillation) (s g,_..m,.a Py | ol o ke -bYY



¥l

Y.y
¥
¥

Y.y
y.¥
¥-4
Ty
Y
Ty
Ty

¥\
LD
LD
\Al4
\Al4
\Al4
Ty
1A
1A

¥

ol K9 0T -4YF

1 6T gl ey 00 sl 5155255 ~70

WS (o0 jelmi g B T ol il g o ool —OYF

ol o 2 e o -OVY

bt o jf pediann 3l 2 98 6T - OF

whds —1-4Ye.

(Treshold of Perception) o 30 dilil (padisso) ;b > S —HYY

(Treshold of Let-Go) (tb y 6l (o) ojb 92 i ~OYY

reshold of Ventriculare Fibvillation) (adas oy guadly yad 4l (paibusn) o3l >~ OFY
- (RE S TR (T | o

bt g 3 g oo 3 S Bl wglia b 2 598 BT —-OF
olls -1-4F.

bt g 3 5y oo B350 Ve Qi Bl wglia Gb g2 g8 6T -0F

bl o 3 s 0 2 9 wglitn b 2 31 8 el 2 19 1 00

DS Gyl g Bl ~ s Jud

iy —Fee

o9t Olliade —1-Foe

of el g Jud 5 sl — o)

PP Joles — sy bucro Gyt ¢ ladl - oY

DS G g g8 B> slodgy —FoF

iy — oot

SR Gy Elgl gaiang S —-1-FoF

bt Cilio 1 60le (6 10 1 0 it 15 Cbior ) paionn uled il 9 cilis )
olds —-F1e

(oled £3 g ity 0 Clilin) guitls §f o3liial b cli> —F1)

(el £gh 1 gl 39 Cilin) b alaimo 3 ooliut b lgadS yloo 5f 23ttt § cili> —F1Y
(o g el pl 1 39 i) @ifge §f oolisd b clilis —F1Y

(o g ool it 0 CBLin) o gad J g0 30 1 sl by cilis —F1F

Aol > lorg f osbiiud b Lot clili> ~F10

O 3 ooliiut 092 g pudians ulnd 91 39 B> 4 42 i ) O o (Gt ~ PP
Shail jgy cdlo o cblis b o pé uled gl g g0 cbli> ~PY
olds —FY.



Y.
Yry
yry
Y
YYY
Y
¥
YFO
Yo%
Yof
Yo¥
Yo
Y45
Y84
Yov
Y5¥
155
Y55
Y55
Y5
Y7A
Y54
Y54
Y54
Yy,
Yy,
A4
YV
Yyy
YVY
Yvy
YYY

Yy

podnn o gulod 11 30 cblls I 1 T ol gl duaduien 41 433 b of g GkianllS' 1P
o U 0g5 alad 3 ol b puiias i uled pf 9 10 cblis — Y4
OldS - oY1

oS ol —1-FY1

(o008 diwlgs) (j0 )5 a0 51 p (Goinad ~ Y- P

TN piasass poboidd bty ~ - 71

TT s obais dayl pi —F—-F¥4

IT s gobaidt Syl yis ~B~FY

0855 Jlge sl (Sa (Gined —F-FY

0o 55095 Q0 (g paiano pob e gl g9 Sl —FYY

WS —o—pYY

i —1-5YY

1 w5 030095 31 00 liset U paiuno s bl it 0 40 CBilin —Y-PYY
(4 (G22) 53l b Jrumo 1 pafiana s ol it 1 33 Cbli> ¥ FPYY
ooy & Jhait (g0 oS S gedo guiusd 3 0 Uika ) poians o (pilel il 30 il ~F-PYY
5 S 2 Sl b padiano b led i g 48 cBlis —O-FYY

o U255 aad 31 oolid (g Cblis 03l 3 S (5 Az —F-FFY
pedians b g i pulod £3 90 0 pf 2 30 Cli> —FY
sy ~FY

by —1-pF.

(bl ol L WGIPELY g (ool ol b §6Ig JSELY jf oaliiat b clilis — 5V
(03 Jbait 53ug) SELY glio ~1- 911

(03 JUall U) PELY aalis -Y-#¥1

PELV §SELV sla he 519 o908 Slgimtys —F—5F4

(3 JLait ;g0) SELV (gl o sl 9 (0 903 sleiuly -5
(o) JUail L) PELV (5la futo (5 (o 90 sl —0-FFY
FELY poisasr —FTY

s —1-FFY

palanan olad plp 40 cblio Y- PPY

i kel ol g 40 Cllis ~Y—PYY

FELV sl e o aolago g lajs o —F—PYY

FELY g PELY ¢SELV (glomionss 9330 10 S8bol OS5 —8-FFY

55550 33 T i g oy o i gt 0L 40 (o0 98 ) Y Sy
s —+ ~G6P1



Y4
¥4
vi

YAy
YA
YAY

YAS
YAS
1814
Yoy

Y16
18
riy
riy
Fiy

¥
Il

¥ra

Y4
14

0 065 JUait 539939939 (o) & B 010 Job 9 g sl 09 ~ T Cuigs
TN poan 38 (bli g 30 slgsala

oblS ~+—0P2

s 33 w0 &1 JUail S3 UTN s 59 51> 531 Jgbo 53 Sy i ~1-6P2

(3550 Gy JUalt) (0 0 JLail ai WTN s 30 Bl 02 Jgbo 49 jdg —~¥—GP2

A A g2 S8 K8 9 s ¢ TN -C Sl s S 50 PEN (gl b piled ~ ¥ Cawigud

OlS —o —6P3
Canl o5 PEN g 388 glasol aw ()T 39 &5 TN s 9 bl 500 Jobr 48 jUdg ~1-6P3
e 53 PEN 3 3 ool law )T 10 & TN s 30 Bli> 53l Jobo 48 3085 ~Y-6P3

ool ol 2 b T dusllo 09 ¢ (1) Giblio (53l 4 36 oligh Jlaai (il 2 1o dsalno —F awgy
(4560 b a0 F) jlno o 19 T Jas &3 cand lisobl 51 (In) B> 3t

wldf —o —6P4

(55555 3 i 39 D> i 1T 418 lisolo! (519 1 b T dutlho 0 g2 ~ 16 P4

{Ta) oligf Jhail yb > il g (75) olig¥ Jlaail ail> | pudlunt duswbino ~¥—G6 P4

Bl p gl (T )5 J S g oligf Jlail (s > ol dilna 51 (05 Jla ~ ¥~ 6P

9 A8 G 50518 1 4361 30 F (5l s T s 13 —0 congey
3503 43 9 oS 3l 59T (o0 9929

ldS —e—6P5

aili «F 5l lae —1—6P5

%, WE TRV S

Sl S 31 4l 8 g 4l o F gl yfho a5 YIRAL ~F-6P5

8 sl )15 o Wi 1 41 50 Lidd oS0 30 48 4l B g il o F gl slrc 9590 0 ~F—G6P3

930 oS3 (s 0698 YUl 390 0 )90 13 (pm0) M 1 &9 Carnd (B> 5000 3y —F Canigy
TN s 13 3 4103 S g G 10 45 4l 5000 o
Sl —o— 6P6

WT (50 8999 TN pisass 18 PEN Lis/ Gbli> gols (ol 00,4l it 40 48 Jh s —Y Cangs
Wl —o—6P7

oligf Jhail Jols Jldg b iblis Jilug jfooliial b (S35 ¥ 590 i g 4o Cdili ~A Cuige
wbls —.—6P8

(FU) oligs Jlait fols J6bs b bli Jilwg ol g 08liut ogi —1~6P8



rry
rey

rr
res

rry
ré)
rf
ree
rés
rés
Yoy
roy
rar
rof
ras
ras

\td!
\id!
Yy
rey
rey
Yy
1141
\£ai
¥#b
¥74
Y74
\Ra 4
¥#4

Aoy g3 )i 4 5T by ool oo ¥ Jole o 2 b ol b 2 (> ooy 3 00Ut —4 gt
o Cantd & i it  puliod il g0 40 bl

walS —¢ —6P9

3ylg0 3l B 9 A b 2 B> Jilug 3T U pue ~1-GPY

(e L 55y 551 glaoinn b 5155 1 51 TN-S § TN-C (glgoitmms gy =+ Cag
bl —o—6P10
oblidog I Zhgol iy a3 1 TN-S g TN-C glgoiune amslio —4-6P10

ol yo Bl w40 b oo chlis — pidd Juad

)Lﬁw Yoo

wbls -¥i.

Iy sk ol o o — Y1

(laddf oo — g8 fy920 Joua) slaiblos S Caulys 33 5 9397 2 510 8 e —1-YH
(652U ol 5.0 S5kl 1) el oS3 3f (o 997 10 2 ol Y=Y
Pk yhs sty g owal =F-Y1

L, Bl dawy ool b o col —YAY

Non-adjustable Protective Devices pabsd Jil6 o  blio filwg —1-Y1Y
Adjustable protective Devies padadd P8 Blis Jlug - Y- YIY

leslo 3 bt pohio 1 jlowo ol 2 i — V1Y

NS o iy 3 8 oz &5 il ~VIF

(0 1 gurnal oy Jlst 33 3 350 0l 2 0 4211 bkl e g it ~¥10
S 9

douds —o~Y10

3 32 44251 o e WA 33 g2 s ~VA

olls —o-Y1$

Gyl 0 bl aauy a0 —1- V15

S Lot gty 10 bl dhuwy Sio 8 ylge ~T-YiF

1T (lgminuna 10 3 aibol gl y 18 Wbl dlawig g b B33 8yl g0 — T VIF

S (s Gy (ot 3165 9k i b S Lot il 38 bl dhawg S —F-YAP
1 L1 55 1 Kb O g0 & IS Wi i sl yi ~ O~ Y1F

olig¥ Jlait gy 30 cbili> ~¥1Y

ols —~¥i¥Y

oligs Jlait il s pwStas dwalino o )10 (g g — - Y1Y

oligf Jbail oyl o Swolie 1 -Y-YIY



Y4
rve
rYe
ryr
ryr
Yo
rys
rys
rys
rYs
rYY
rYY
rYY
rYY
rYA

fv4

vAY
TAY

44
Foo
Foo
Feot

fo¥

f-4

i
iy

oligs Jhail by 4l > i1 ~T-YIY

oligS JUalf (s o gl 13 cblis ok ool sla aasli —F—Y1Y

SB35 Uil o i) 30 bl il 3lxa Q5 ol 510 coalnn o —B-V1Y
oligh Jlail oyl gl ouiiS 8 g olug ~F--Y1Y

ol Bl 06yl 28 lo b oligS JLait ~Y-YIY

oligs Jlail ply 40 Chlis Bdo 0,50 ~A-YIY

ol Lot iy 48 B slpsls cbilis ~YIA

e oole cblis Y1k

Shisay —e~Y1R

TT g TN Gl 3 i gold cbli> —1-Y1]

IT s 38 gaid g0la il —¥-Y14

5 5ol Jog s —F-¥14

oligf JLait 5 4k Lot glgblis Sinlon —YYe

oy S5 3 000t b oigS Jhai g b Lol gl 19 cilis — 1YY

e 5l dasio Cde 4 oligs Jlait g 4L 40! slgils s i 3 gume — YT

99Ty 4 b po slehs yai g ki —f gy
iy 5 —1-7P1

(whsnd (188) (TEC304-5-523 g, 3 ool by o jlxo (4 o daslixo g wiliidt —~V Cawign
Wl ~e=T7P2
osus oo —1-7P2

VDE 0100 40X slal g 31 odliaat b o yluo jlxo (b o dubre g il —¥ Cawgn
oS - —7P3

1-7P3 Jouo & by o wdllae —1-7P3

F-7P3 4 ¥-7P3 §Y-71'3 slddgns —¥-7P3

¥~7P3 §¥~7P3 gle g (61 p gunadd ot yo —F'~7P3

(Hisrd i) Lole glodo aw oo —F Cug

wlds ~e—7P4

S8 slgsla —1-7P4

(TN paassas 33 PEN) Gis/ ibolis S yidio g0l8 4 (PE) (iblis golo ~¥-7P4
(E) e @ Jlail g0l ~¥'~7P4

(PA) 955 L ged (o 9 soancd glgpole —F-T7P4



FiY
Fir
FiY
FiA
11

Fry
FrF
frs

lb)h,\o)éngs;@! - MM

JiiSiag —Aee

TEC 60038 b whutid i gl yhoo 30 3Ll 5 <l 3 ylailiat — Aot
Sl et 3 ylve old aasly Wil —AeY

305 it dmilxe —AoY

cangliio 03040 lllae —AeF

OF Jgbo 50 g0 cad 1 duktio LG b bad oS5 40§ g Cf o 095 — | Camigud
obds —o -8P1

i alaio gudaw g dusin Canld y Bl U bad Sy 49 JU g il o —1-8P1

Sl 39 30 Canld  alald Wi U b Sy 0 U O dwilows ~Y—8P1



i) i

adsh S5 plony S OF (g dimd o 5148 ol 36 Jl i bl s 55 S g3 &S L S
PRI AT\ A WO O e VWS DA V-V [ W o0 IV R (- B RN - ST
St g b el o ) e Y St 231 g 5 el 3 g D) g i 5 )00
RSP SP ICIR JU L JCR . SUIP- DL P W W ST W
B Dl G 5 b S s S i Mg Vo e 5 G Dlige S ol b
Al T K8 g b ag 3 Bl e Sl
b gl e 5 ol wdial 5 1) R0 5 558l ) B el sles kb 5o gup o S b w IS
s o g 02 4 g eSS
O gl Jils 4 48 o5t o B8 Sl oyl o o 555l i 4 YB S el o)1 S5 1l W
col By ) Cen S ol e 43 L agh i el S s sl (O glealtils
P 4 F g8 Jo e 3 S8 o Dl sy gl 2550 aen S (gl e 5 0
oo b oo e 35 o GBI 4D g0 iy 4 arF U S b o lw B0 8 e S) e
5,815 Cad
S 3 Jad Uge 41y By Dl S LT oy S ol Vb Ml g a5 b oS el
Casb ookl b6 (S e
OIS s b W Lome o) e DES aolidd & oS 0 NS oyl g 3 o) S Jl g s
B S s 4 ol ag Sie Ko 5 (gl LS S Sled) TEC 60364 it 51 ot
e 86 o &S ot of o o g b NS e 5 o TEC-TC-64
Gare « Ob o b b OELI g gy ol Ko oS S 0dd oS e 3 e s Dle oy 5o
2t b xS o il o e 5 a8 SBT3 Olakge &5 538 T » gijfir;'-:“ L At

.JJ‘JJHQ}W@‘J}W\&)}K



S om ol e S S S 5 Sy Sy gl Sl ol el e o 4 i el p ol e
Safety of ot Wilhelm Rudolph b1 S o i3y 35 ool S 4 13 0 Ggde 0
sds ,i2a V44 o s VDE Verlag, de s 45 ol Electrical Installations up to 1000 Volts
LS o S Td gl ead S35 g s il 3 g oalind 3y g0 &St oL o

53 anrl o gl o oy A1 4 OIS o 3o 3 ¢ o 0t 0 50 s il 4 45 (62 )0 et 13 20 g0 4§
22,8 peslinad sy ge gl hlas ke 6

Do O 31 phos 5 oalina gl glanloialy 5 I 51 5 03 5 oy S e Ol (b5 U1K 5 D
‘r;sbf;,:\@j&-&;ls%bs,r@..wfduj_twuaugs;@jmamﬁ

2ls S (g ol A 5 3 505 el [y S o 5 i 45N Lo e S g U e

i s T i i 3 o > 53T ey o o 03 B ot oavon LT

Ol g2 Sl



atjfélkzéudt

dﬁdhmuj‘ﬂuﬁ_g\uh

At slis o

Sy Y=o

L sy Sl § e S e SIS o 5 el 35 0l s
plol b Ologe o (miige sledld iy Glis 55 & s 0 B8 S e gl b S s
O3 sl o g 368 ey 5 518 e3gdone 4 g b gl e &S s S 5w Sl
2 S deom
S5 sl 5 ol ol aial (ages st (B Slasuta o bl el ol (D) R 058
il £33 5 g el e oS
P ke SO 0L 5 e (gl 3l o Wb 3 00d sl S 5hhe 4l &S Do S o
ol e K alie Sl s Specification Code of Practice ,Code , Standard ,Law
Sty gl phS o35 L S et l) aik ol b ol fe gl S s oo 3y &
S 398 a5 Sl ghan ol Kas ¢ Ob) el ile Koo 2 o 4S5 L bl
L el gl on b \g
S S b b (& ) National Electrical Code 355 sy So S0 b 0 45 ol § o
e Gb b O gl (S0 Dl ol S 8 S bt ) 56 2l )
24 g O 5 536 250 XSG el 2 g U g 290 15T (a2l e O o g
25 ol e Gl 36,428 b 25y 55 TEE Regulations for Electrical Installations ut, , s
S ezl 5 ge Standard Jsed o 5 22 Code 2als
F S b3S 5.8 e Olge Regulation |7 wes 5 55,05 558 Shes aa s VED 0100 ST s
el BTGl 3y Al gl s b O el e o e Y s VY L
ol o B g OVl @ ke g ges o G5 4 s AL 0
e " V5" A S5 e N S S 2 3 o byl sS4 S S b
4Ol 5838 S 38 oy o1 i by p e S 8 ol S e "l Gl S )

)::f_,a;_,.l\hﬁjﬂ\im;,ﬂ\;ﬁ«u\flﬁ-}ll(ajiljh;_,ilic....u;).\p"abjﬁ";g;.é"Qbﬁ.«"a}l,ﬁl



A 30 VATV 0 e 550 515 5 g0m g (3 & e dIHMU u:;_l Syl ol Jbo po é;jué ) e J_J
IF el e 3,50 361, el (S Al sl b ol gl U ki SR 5 355

(ol

15,9 (54 731l (oo o oy 9 — ¥ — o
SB Al 54 a0 35 s e g5 3 o Sl (s Ridie 33 S M 05 A0
gV 8y I 20 Sl s S8 S S g sl e e a S A el Do) d w8 T gl
P S Gy ool 3 el gl ol ah ol ag Gate & Bdg daw g8 5 Dby ol oL AL e
I Sl il 3 g0 ol o el (g g 5l L w3 AU e sbr (S8 855 Gy Sl eslid It slajs,
355 i 8l womiodior o 5 o 4k ol il o Ml o o 0 G ol 1 (55T 5 0 oA
Pl 85 e (sl 4 S Sy A 05ST S J
s pl 55 e e (KU e
j A 22 WY L s oy e o gl DRI 5
5 A Ol WA Il s i ) e Ol 55 -
1225 oy WY Jlo iy (S80S i Sl G B S ol 0 -
S a5 g VAN e 3 5038 e g p2235 03 4 By o S g i Al p 0 -
Dge o b s Ve ) de 5 45 Ol Union des Syndicats de electricite o g
295 g pmaNF CI5-100 ¢ b 5528 Of a5 bt
My Sgd o &b By e a3 S i ()03 Dpgee s Bt ey VL 2 S (538 e
ookl 25 o ) o (gl 58T ) s 5l Bl g0 b S ko 053 b 0 (e (o) 538
Bl gl b O Sy e Sl 5 T s G obs) Slan 2lap bl SIS ol 5K 0o ol 5 s S
25 ol Jis ol 3 SN bl 355 e sl

(International Electrotechnical Comission) IEC yegb — ¥+

Al 4y il S gl e g bl 3 oS e ol Kae L Cd iy 6308 IS (s e
J'ia;\é‘..»hajiajulaaf}d.ﬂ.\:.@.aﬁra};@bﬁyrhéfieclﬁ-dljaftjﬂ\iﬂj\éw)\é)}b@
}”sSg_jﬂués@loﬁ&}JQM/‘WFBJBJJJ@‘d;a}’.ﬁl‘_ﬁkﬁﬂdw
= e Jom s o S e o D (S b "J.._K-l\,_&t_s\:i,.”c)\h.aw bl 5 R
4 J e ot e s 50 05SY 0b (A5 4 Wl o ls (557 el e Dl B
;x‘(’\?é‘“ﬂ45J-i\f@u'g-:if-'wt6*—45'&WJ.‘UWJKJ‘W‘“J‘}@“#UJ‘K&}#



xs_,mu;,\du_,f‘M;\;,-.Ms;.dtngm:,‘abdbﬁ).;.alé,;g\puq-uﬁm'ﬁ@f
o Cd Koo pggo h S5 5 i o ol o3l plodl 4 o i 0 oS g gl JUE
(2% b
.gHi;q.c..JSI(.:.__.ﬂ;{viju,-jfuuﬁ;ﬁya,\?;\elud,bja;gh,:..,45xu4:a§u
it U3 aan 5 S S 6 8 ol SISy Il gy 3 e pB bl pl 31 G Ol O 3 5 JS 5
S3PFN Ly b Oley Isb o Ll 3 S0 2 4Kl S Al e g oalind )50 p2eta i b 5 oK o s
‘;.al;gj;ev;_._,d,;é;ajmduJ,ajs”},(l”)t,\;acc_.afo\jJQ,x1¢gdﬂsu¢lﬁ;
5 53N s g Ayl i i sl Jos 53 Yl odal s g O a3 e 53 8 (5 5 sl
s Kes S o s et 5 02 Ko s bl 5 S DT o5 U AT 2 Uy
S G5y xb u.ﬂrsu_‘c;uu W o 3550 53 e 3 B 5 S B gl b e 3 Olikientifs S
S a5 ool il 08 ) e O (gl ot i) 4 Rome T b LT U sl
Err e Sp S oS 5 5 S el oy ) a o g el s
VWAL Jl 3 UF d st oS 5 (International Electrical Congress) "G, Mol (o K57 5,8 poans
S 5 S g Jaddls Lo geate b o RS pl Ldd JKE Ve 5 VAG OMS el 3 (i 5 A e
25 DR 4 patie [RAG 5 podgp s50 5 825 o NS

oslinal ity 45 35 0dd bl g8 4 Gy s s S dina Ko ol g o gd 3 &S NAE Sl o KS
S Ml o o S A5 Sty o RS ol o 5 g s aele DENS S 13 wen il o OF
n by sl i 5 (SN Koo (5 g sl 5 By Slégeil 5 e Ngkas cpild 0o S s uk
Ssdes sl 3 Gy

55 ol dond o il e 0 3 TEC e 36 V4V Tl 53 5 2 0lguig TEC b o RS oyl 55
21y B e SIS« pdige S 25 w03 8 e Dles 3 VA Ul s gl gl o S
J:&ch,..«;

Wl 220K 0k 3 o3 TEC 55 b _imivr Sas 3 K S0 Sy oo o) sl 6 558 o0 alisDho
AEC 55 55550 gl (SS0 oy e ag 58 25 5508 f e8 TEC § 025 J b g
Plgh Js o akd g fan lglesla (S0 S0 sl oy Mol 1y ) o g 38 ) i Lo gl I
g,\waaﬁMIECgmo Jlo 5o &SI L Ak b S gl gl 1 dl s LB BYs w0
gd&‘ﬁjbh3u)j§,sﬁ\‘\‘\'\JL,;@Q.x,u,JL‘&\p(}.»;ctgo‘(QUJE.,:JJ.SJLSGJ;LSIJ,.,I)@
e 4 psP o U S s U ald b st (Uneseo dece P Sl Kb
s jo Gi o 3 Sy & S35 405 porma ) )3 b (pnain gk Lom By ) o Modl (2



3o ey (S 7 s A fir 4 510 5 s 3 IEC o 3 5 458 oyl ol el e
ol 0t 22 JEC a5 (S 55U b 00 15 5365 S ke g 0 Oley
;,l.\&blb\a}balula}dcﬁ)w@@ﬁ\%VJL..J'thLJdelA;J!.\SbIJS@fQ[SO6.\:‘.«5«:&?\3
S35 @8l 33 5 S 2yl s eagp Sl ISO i 5 bl 03 o g S TEC 15 48 0 iz 3
Al o s 4 ISO 3,
s m g 435l ol e o 1) (6 e s %en e S (EC) g aslosl S5 4 i 8 N 150 b 5
fw p S (el p = Sl - U ) gl S SU e skl g 3 pb corlo gbg)l S sl
IEC oy ab 1 o8 o hyfes (Saler 5 48 didis ) 53 o o L2h g apdodl oyl e
2 e e adinl jude dels &) oy (Ao Slajle oyl oL bo glasl o Ulis 5~ ) LS @y
b1gh0sls ei 5 6 8 o TEC S o o 0,6 40 Nigd o ool Sl g e p sl 4 45 08
Sy ol So35 gl ol 3 ey Fb b i 5 4 Jalgy 1K Dt pt o ASE JEC e S e
S o oS 1y et o2 e A3 bl - S
Sl 93 gamr) B (F5 530 4 B e 3 s A oy A M B o e S (gl e e Jl
o asiol S5 B E b Cd ot kit o b 3 i lan Ikt gl b 5538 55 5 il a3 g Ol
Sl ol g ol en 4 g Kos o it o IEC slas skt 05 8 JUs TEC i b ol 5h glay 48
25 el s ekl Slefln S5 (55 dlia 4 5908 Sy 50 L b 4 Lo s

bl f (oS3 0« iy 4 939993 B oS waled (59l o 5 3Y (b 9

g0 00 S dladl ) aded (o Ylew 1L iy S g0 0 B s o ) J3 0 IEC

ool TEC 5 a0 s _gon yicas « o 00 438 8 s JTEC b Lol as Sl

9 lgiallad Lo dalsys  Jg) oo el asiul yisge 4f Y g agud ualsd i

i 53 s (1 (ot Jlo 9 (TC) 5 sl s o o plad & e

IRLYRETEN T

S5 (33 daeu g (sl y Oollolid g cleMlol 43S (b (s Casedl da gl

il 00 8 ks IEC Ly (5 43S 33 adadl ) MU 45 4681

ool 21 99 coleid s B g3l Sl o g 406 (0 T g — F—oe
D5 e 5 4 U5 o g s D4l By o asid e
(A5 ) 355 o ol oy ol dhow gy gl g o glglosle -~
(o ras SGai) 355 o ol 03, o gl 25 S S o -



i 50 il dob g (slo o S 05 0 4051 b &5 Hlgilaib —4—F e

oY bl 53 ol k3 SIS ol 5o 4l Slal B 5 yglie Slkige 55 ol Y-Vo
2 Olat s Ol e ) e a5 Gl 55 5 oot ssbie ommdige s o550 ol o 555 yebal S
b tS o ool 4y sl |y gl sy oS L b P e A b S B S o b o pleds,
g o e 5290
sl gl 5 g8 (B Dz’ bl (g 4 2 5 A el 5 ) 3 S 1) a8 ael y Dl
S 5 g om 5 od 3V el LY Y a3l OF (gl o (510 45 25 00l o = WV ojled 50
0yl ol L R B S s L 5 b T ekt aim S5 jar 3l e 3 S e
A5 55k

gl o0 €l 055 Gl 4306 45 Hlgilai — Y—F oo
et L pges e 0 B e Jo gl Sl ol S b S LS
el s o5 e IR, 7S 5 pogry L3l s Dy ek - e 48 eler WS
o 4 L B e (g e K O3k ¢ 255 gy pail sbut s b s 5 S e d S

A2 oM 3 sl 2 gy pnS S Sy Gl s B LS JJJTJ)\N‘.NJ‘)}“ o
o 5 pges Bl Baim 3 O 15 4 a7 U g SIS gl 08 g0 0 S S 5 Pl o) 35 B 5
LA s L are 3 e

Sl o Sl 7 ey (S e M3l 4 g5 o b e S 10 2k S (3l gt 5 s
FW ons 558 o it 8l Cole jgo & o5 S Dlaile (glo i dan o2 o 5505 "U
OF b ol bl Sy oyl "o Szl 3 el glnl 5 b7 g Dol o 2 e
JEC G s 40y 5 Mol S ,e S TEC 364 5 ikt Electrical Installations Buildings
Oler il (im0 adh ol WY o Sy ey o &S ey 1 65 S e el 0 i
Al Do o 5 Al g Jom 3 s g 9 352 4 TEC S e

b ol g 4 B WOV o oS 3 U s Dl 5 o e’ B ) S U
e g sl g g il Oak szl ol s gel ARV ojled e sl lglesile S S
Skt el e VAPV e 3 Ikl Ll b Ul gy S S oS Ga 5 AS Eed o)
ssliat JG LS b a5 il Doy OF 5o TEC S e 0o g5 JS e 4 &8 5y ol 49 TEC 364
Al o



ol ¢y ol — T F oo
ﬁ|ﬁ}a:§l.&:l§>ﬁda}a})}bAﬁIECSM}JS)}b@IEC)\SS6)17'.9I‘,c,._.w\43ﬁ
laa bl & By 5 il s Gy el e S 3 S gl Lo g s dble gla g8
el L o 46 ol ol 5 3905 i s o5 i s U5 e e (sl il (gl 4 el

gl Ol pfws 53 Fa
U 4 4 s ol e A o B bl gl QU5 5 e S s s L A
sl sl

o Sl Il o fo s gy 53 Sl o S o - 5oahk

L mer s 35h 8 den dis (1§ 43 el (e N ol

SAyfn s b adb ol e 3 53BN e gl ) 4k o) B ud o

RCI PP PR ST PRS-

@ o wleMol — § —oo
Sl 7 g~ — Qoo
K] Jﬂ S oo ﬁl; 9 sl & ol gl e @ o @-)u (RS Q\;_zkp e 3
JSke S e T (685, 10 5 sl 31, O S p3Mlansl b pb 13T o Ol 5 o8 553 o Jhell e
v
B pa sla e Koo glesbor s s as o s a5l ln ol ) i IS5 (gl ol
L S e adllas s d (Sas 8 oMl 5y Kpd o 3101 L QLT gl S S sl
Bl e Ay 5 s em 3y
ANSI = American National Standard Institute (USA)
BS = British standard (UK)
BSI= British Standard Institution (UK)
CAVE = Cable Television
CEE = International Commission on Rules for Approval of Electrical Equipment

(NL)

CENELEC = European Comimittee for Electronical Standardization
CCIR = Comite Consultati International des Radio - Communications
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[EE = Institution of Electrical Engineers (UK)

IEEE = Institution of Electrical and Electronic Engineers (USA)
EN= Earopean Standard

IES = [lluminating Engineering Society (USA)

TEV = International Electrotechnical Vocabulary

IP=I1EC Publication
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IS S 5 s dlaiue § Dlisdde

switchgear [441-11-02) Fess das Jbes
RS S b G S5 s ey sl By W e ges S 2l
.er#:‘j;ﬁu"ud;ﬂj‘-ﬁul

5 \gden 5 S b ol en L lghad 5 Dl 3l ols ap s piones
CJEN M5 b B elil gy el 0 oS g LSl 5 b i 5 Dids

D o de e (SN B S s s

controlgear [-4H41-11-03) IS by
IS s b G S5 5 g s 8 by BlE o ger Sl o Nlansd
.aﬁ@j&bud;ejx‘

j‘él.l%.a.&j&yw"fa’ﬂul@‘?«’jdﬂm ,_'}i‘}" o] g,db J&MMA
SN (6551 IS 50 esliead (g ool 3 o AR SISl 5 b i 5 limlo
Ay e s oS D e Ll 4 by

Switching (535) bws s Cbs
switching-off for  [826-08-02] ((S0) gt ) gliin a0 05 S da:
(mechanical) maintenance
LS o 8 3088 Sl Jase K b S 008 S b gy el les

Pn o (S8 555 b0 BBy 5 ) 3 b gl s 5y ) 68 o B
B R A TIP



emergency switching (826-08-03] o) ool beosly plat
Sl g2 ol Lt el Sa0 & s e b S 05 5 by oy el les

SR A

functional switching; [826-08-05] tSbes boj Claa
control JFS

F sl 8o (S G55 4l pte i b da ) o gy oo les
oo slgdn b bl

switching device [441-14-01] Mes s dga a5
b5 b (S SN e ke b S 53 Db e b b glie o o5 ol ol Al
o L

T
TELV
il oaB ol o S TELVY (o, JEC K8 5 3 506 a1 6 — 55050
TELYV - Telecommunications Extra Low Voltage
Temperature

ambient temperature [826-01-04] bases gl
2y el IS e oS Sl 6 K0 e U 13 gl

ambient air temperature [I-T1-13] Jase (gler sbed
(for switching devices or fuse) God b Joos s dlad plos 1)
Rl 2 5 S o) 58 Y oy g alad ddy S 45 ol o gl gn slod

2 e e

e o S s 0 & b b fey s pkd By 2, 0 (soabob

..Li\gda%uc)ud\mciaqs)yd\nuﬁﬁ‘f

Yo

TELV

")



trunking (for cables) [IEE-UK] (LS sl ) ( Kil5) s Jus
sl VL0 S el OIS b
3 e sl 5 apd e @l a5 Vgane g o g0k

.,U;&JUSMUL;-I;J:LV;}J:

trunking [826-06-05] (KS5) s Jus
cable trunking system (K3l ) IS
Bl gl 5 ol (i3l BB S 2g s 54l S ol g i
3350 05 4 SR SR Dlges il L/ 5 ey 5 Al glghlS LS 05 8

v
Voltage 5Hs
nominal voltage 18260201 | o 50
{of an instaliation) (Ml )

g g Pe O3 25 b Dl Ot s 4 45 ol 5
5 o (gl el 4 pod 55 40 T d e Bl S — (50l

b 3l

touch voltage [826-02-02) ebed 5

e e g0 i Jlgand e udle 3 5 Ssp (e 2 S e S35

Sgs o Al Al s

Pl gslsl
.:_,.ie;l&;.Jﬁ.E;..aj_.éuwl.d:J}a):bééc)hh.dc)i!jld@ldl)} -\
@‘f@@\wujaw;ﬁw66:}&1%‘;&:’&\5%1_’4}: -y
Ao 3 A6 o i BB g ks a1y el 3Ky e

prospective 18260203} P P - P
b pilhal b a6 S Il Sy Do ge g3 s Sl 48T Sl ples S8 g ST
PSRV J N X LS W i

']



conventional touch voltage [826-02-02) e 5y ST

Timit (UL) sl p

#ﬁwﬁjjﬁ)s .LZLP‘&)\:‘AAS | Jaw jL'JJ)l.LE.A ;5‘.\3-

Al 13 ol e 4, Lilge ST

nominal voltage (of a battery)  [486-01-03] (554 S ol W5

20) NS @S p s S S Sl 8 Tl U el o A

rated voltage HEC —664] el 35
aols NIV Q‘/‘.ﬁ?ﬁ L 41:__-:‘3 ol &P & 4 5.4\3)"..-: h.dj PG| ,JSH‘})L\::A

gh ol Ol 35 2 5 s e e aanie 5355 g

-ansient overvoltage [TEC-664] 1,38 56 5 sl
b 5 g5 e el by IEC 664 5 )ikt 0 8 ol 61,08 a3t 4Ll
: .3_9..: Vs

switching overvoltage [TEC —664] s 5 plad 55 LA

f@@u}a}}és(bﬂ‘g.bqASMJ\d‘MJJ;.a‘&\)KS\:b@ul

N . BT BN R TS

lightning overvoltage HEC—664] (5 3D aislo 565 4l
Dhants b (gl @elo ool Lo 4 45 s 3] (g i el 1,6 505 bl
255 Pl
voltage IEC 38(1983) b 56
gl
nominal voltage EC38 el 5

R NPT PP JOTCE e L WS ) WP PR SCSR B P
25 o gl O 5 b0 sl

Ty



highest voltage of a systemn EC38 e S5 38 o Y
o= stdas p gl p s gole gy em Bl oS Ll (3B e o 5V
SH o s e 3 s 5 gl 3 S gl e 1,08 glas Jals 5l e

YT - PR PRRCh

lowest voltage of a system EC38 i K 385 005 b
P S PR sl gy o .]m_l)..: S Sl g5y i R J_‘il:‘.
J_pucas;bus&@xut,ﬁéu;ujyu_)j.gifﬂwjidtw

g g s e s 5 b g o e

W

Wiring System (S e
wiring system [826-06-01} s e
o8B o2 5 oS Sl 5 e 5 S e 5 B S IS ol (o 45 500
Aildy pb S e o gl el S gl

building void [826-06-02] bzl gla o
s BB BB w3 BB S Sl gl bosjl B s Sl ol
b g

lgslal

;\:a&:._s,\: &\;dL&:j‘ﬂJv&k}bdhakéu&l@b -\
Jay sle el t‘f‘u@".ﬁw—'w‘)‘},}i sl
kﬂﬂn;.&fw:\gg‘&kiibélkljad.fb J.a_,.aéud\ha}—\'

cable lader [826-06-09] B RETY:
St 4 s 55 4 S IR Sl s Ko Jeite JS oy Sd o6 4SS
RPN VTP R PRV

A



cable brackets [826-06-09] 1S Jag& suib
e PP 53 555 o oSow Lan Sy 3 @ S P gy Sl A uSS
agh el OF g3y 5 IS 5255 sl 5 WS I

cleat [826-06-09] S K o
)}b‘\:\jé}ij@d}]\:‘.}:\SJ_‘&):;”M'_;LAV'})J45;_.~|J| a,u)uéi;
.;)udé\,&nb«!}llﬁys;g&p

2.50m

”Jo):w.!uﬁdhhwj u:“iL'“ \—\&}i\:‘
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(S — g B a0y

-
Earthing oy Jhas!
[826-05-10] Overcurrent Detection Ob o a8l g5l
[EC-6064] Transient Overvoltage 1,58 5 sl
[HEC—-664] Switching Overvoltage s s i 5y 4l
[IEC-664] Lightning Overvoltage (o550 aaslo 3ty el
[826-08-04] Emergency Stoping S s ()
[826-08-03] Emergency Switching S (Jos 5 o)
[826-04-02] Earth Electrode e 5955
[826-04-04] Electrically Independent SN ) i ey 055
Earth Electrods
[TEC-664] Pollution Lo

(SN b S (5399 s ) Prdh
[820-01-02] Origin Of An Electrical Installation Service Entrance (USA)

[826-08-01] Isolation gl 2wl
4
[486-01-01] Battery [Secondary Cell , Battery] sb
[486-01-03] (Secondary) Battery sb
[486-01-02] (Sccondary) Cell (J) s 54
[826-06-09] Cable Brackets (J5miS) B 2K g55b
|826-03-02] Exposed Conductive Part Sla 4
[826-03-03] Extraneous Conductive Part S gl aiy
[826-03-01] Live Part B ()
[826-03-04] Shock S5 5, (S S 58
[826-06-09] Cleat S &K



[461-06-15] Cord %

o

[EC 721-1}) Environmental Parameters b gl J;A,.lg
[461-03-01] Screen (of a cable) (S S ey
BEC536] Protective Screching Bl Sy
)

TEE-UK] Switchboard b
(75 5 s 5l D 5l 46 s00m) 5

[441-12-01] Assembly (of switchgear and co ntrolgear)

(7S5 fes s gt Dy i plod 45 goomo) e plad (5 40

[441-12-02] Enclosed Assembly (of switchgear and Controlgear)

[826-01-01] FElectrical Installation (of buildings) (gl S50 oot
[826-03-65] Direct Contact e ko
[826-07-01] Electrical Equipment SN g
[826-07-02] Current Using Iiqipment 0N oS 3 e g
[826-07-04] Portable Egipment Sz b o BB o
[826-07405] Hand — Held Eqgipment s S g
[826-07-06] Stationary Eqipment Sl Sy
1826-07-07) Fixed Eqiment Cb i Sl g
IEE —UK] Trunking (for cables) (WS (gl s JU8) K5

{826-04-08]  Main Earthing Terminal (Main Earthing Bar) Groundbus (USA)

1826-01-05}] (supply svstem for) Safety

Services Emergency Power System (USA)

1826-03-06) Indirect Contact
{826-06-07] Cable Tunnel

[441-1405] Disconnector
[TEC 536]  Protective Separation

£

ool Slmis o (512 4 ()

RN



[826-03-09] Residual Current aladl 0L >

[826-05-08]  (Solid) Short — Circuit Current o S Jail 04
[826-05-07] Overload Current (of a circuit) (e S9) b 8Ll b
Residual Current Device (RCD) P e )
[826-0506] Overcurrent o (&l
[826-0506] Overcurrent Ob_p adlsl
Non — Fusing Current S osd e
[826-03-07} Shock Current (S35 35,00 ) S 95 b
[826-05-04] Design Current (of a circuit) (e ) o b -
[441-17-15] Overcurrent Discrimination Sl L) ple ol
(5ol K0) 5] - Sloe b o
[826-05-05] (Continuous) Current Carrying Capacity (of a conductor)
Ampacity (USA)
[826-03-08] Leakage Current S Ob
(d
[826-02-04] Conventional Touch Voltage Limit ol 5 peled 5y ST
[26-03-13] Barrier S
[826-06-02] Building Void Sl gl o o
@
[826-03-11] Arm’s Reach e g

Gadl Jos s pkid blos ol 2) laows lgo (glos
[441-11-13] Ambientent Air Temperature (for switching evices or fuse)

[826-01-04] Ambicnt Temperature Jaes glos

3
[441-14-38] Starter (el 51l o
[441-14-44] Star-Delta Starter e ok 310 ol
[461-04-04] Core |[Insulated Conductor (USA) | (M) (n) 2,

£y



[461-05-06] Armour (ofa cable) M o5
[826-04-01] Eart (Ground (USA)] )

o
[826-06-08] Cable Tray b e

ot Slemrs e gl 495 ()
1826-01-05] (supply system for) Safety Services Emergency Power System (USA)
[826-01-08] Standby Supply System S A ey g

[826-01-06] Standby Supply System 568 A e g

() (5 S Slb S (53955 s
[820-01-02] Origin Of An Electrical Installation Service Entrance (USA)

[461-03-04]  Shicld (of a cable) (M &)
[486-01-02]  (Secondary) Cell S I
[826-06-01] Wiring System S et s
Calble Trunking System (KS15) s Juts -

[826-06-04] Cable Ducting System 5 WS oo i
ey

[IEC 721-1]  Environmentat Conditions sl
{IEC 721-1]  Severities of Environmental Conditions o ) 5 il
[441-18-27] Conveetional S ol

(Bl oy S 4y Loy ) (301 3 GUhos Ol ks
[826-0509] Convewtional Operatng Current (of a protective device)

[441-18-28] Convevtional Fusing Current 8l p sd Db o ks
[441-14-53] Push-Button Sk an—
1826-03-04] Shock (K55 5,0 S S 5o
[826-03-07] Shock Current (K55 50k o) Ssa (b )
[441-12407} Busbar Trunking System =S o ()

£y



[826-03-17]
1826-03-18]
[826-03-19]
[826-03-20]
[461-02-01]
[461-02-02]
[461-02-08]
[461-02-09]

[461-05-03]

[441-17-31]
[IEC 664]

IEC 664]

[441-17-35]
(826-09-02
(826-09-01]
[441-18-01]

[826-03-10]
[826-03-01]

826-08-02]
826-08-05]

&

Basic Insulation ol stile
Supplementary Insulation P CPEAS
Double Insulation wielas ghble

Reinforced Insulation

ohnn ;.;’323 6.&.—2’1\9

Insulation (of a cable) (S K skl
Conductor [nsulation ol S skale
Extruded Insulation A7 skl
Mineral Insulation e skdle
&
Sheath Jacket (USA) M
o
Clearance (Ll 32 ahul®) ol31 Aol
Clearance (Lotyp o) sl51 Aol
Creepage Distance (i dald) 535 alols
Isolating Distance PR
Instructed Person s gl 2
Skilled Person () 02 9031 8 5 3
Fuse prY
(of a pole of a mechanical switching device) (SNIK0) 08 1bor A3 S
3
Simultancousty Acsessible Parts Sl o s 53 Sasen sk & &S plgen
Live Part S e
(Sa) o iy 5 5 ol

Switching — Off For (mechanical) Maintenance
Functional Switching; Control IS e Jros b ok

1



[826-08-03] Emergency Switching et (Jos b slad)
Switching (G5HS) Jos 5 o
)
[461-06-01] Insulated Cable sle s
[461-00-01] Single-Core Cable Single- Conductor Cable o,y S S
[461-06-03] Multiconductor Cable (& ke S
[461-06-04] Multicore Cable sk S
[461-06-14] Flexible Cable sl 6 S
[826-06-06] Cable Channel s Jis
[826-06-05] Trunking (KS15) Js Jos
[461-06-15] Cord & (J48)
[441-14-20] Circuit-Breaker SSa s
(S Loy 5 alad dhs ) 2SS
[441-1505] Contact (of a mechanical switching device)

[441-1506] Contact (Picce) (anka) 2SS
[441-14-13] Contactor (mechanical) (Sl 58S
[441-16-04] Manual Control s IS
[441-1607] Remote Control sy U
(S8 5 IS glafda (gl ) J 55 AJS

[441-14~46] Control Switch (for control and anxiliary circuits)
[408-2-1-3] Switch b g s
J
[~ Appliznees (Appliance) (K6 o3l ) oS 3 e p3f
[826-06-03] Conduit Switching (53HS) Jos 5 gl d g
P

[826-05-01] (clectrical) Circuit (of an installation)

(826-05-02

[826-05-03)]

Distribution Circuit (of installation)

Final Circuit (of buildings) Branch Circuit (USA)

{0

(b S 3 3 ) ke
(Ol ) g



-l
-1
-
[826-03-12
[441-13-01)
[461-11-01]
[461-11-06]
[826-04-14]
[826-04-03)

[441-11-01]

(826-02-01]
[826-02-02]
[826-02-03)]
[486-01-03)]
[TEC —664]
IEC38

826-07-03|

[441-11-01]
[441-11-02]

[441-11-03]
[441-14-01]

Duct

Duct

Ducting Cable Ducting
Enclosure
Enclosure (of an assembly)
Straight - Joint
Tee-Joint
Obstacle
Total Earthing Resistance

Switchgear and Controlgear
Residual Current Device (RCD)
Nominal Voltage (of an installation)
Touch Voltage
Prospective Touch Voltage
Nominal Voltage (of a battery)
Rated Voltage
Voltage
(1983)
Nominal Voltage
Highest Voltage of a System
Lowestst Voltage of a System
Switchgear and Controlgear

Switchgear
Controlgear

Switching Device

£

e

(5 ) | e

S S sl ST e
s

(45 g0mws ) alaioes
sy fuaie

(Al a8l o fuaite
ol

ot S5 Cagles

]

IS 5 Jes s g bls
PG Ob s
(el L) gomel 5
ki 35

Sl e 35

(54 ol 55
ol 35

M

i o)

s W

e S 385 05V
e S 85 005 1l
7S 5 Jeg g ol by

Fes sl s
7S bls
J25 5 pdab s



&

[826-04-10] Equipotential Bonding Conductor 355 56 gan (ol ghean ool
[461-01-01] Conductor (of a cable) (IS L) ol
[461-01-02] Plain Conductor a3l gola
[826-04-07] Earthing Conductor Grounding Electrod Conductor (USA) o) gl
[461-01407] Stranded Conductor S hakm ool
[461-01-11] Kexible Conductor E sl BB ool
[461-01-17] Concentric Conductor Freesh
[826-04-09] Equipotential Bonding 33 5 30 gen gy (ghean
[826-04-10] Equipotential Bonding Conductor 035 S ser )y gl odmen ool
[826-01-03] Neutral Conductor ™) [FEPRIN
1826-04-06} Pen Conductor PEN _ssla
[IEE -UK] Phase Conductor 36 ol
[826-04-05]  Protective Conductor Equipment Grounding Condudtor  (PE)_Ble> ol
[HEC 664] Co-Ordination Of Insulation Shable  Kales
[826-04-09] Equipotential Bonding 535 S gen )y ghuer
HEC336] Protective Bonding Bl gk
FELV ELYV —-Functional Extra Low Voltage FELV

PELV PELYV —Protective Extra Low Voltage PELV

SELV SELV —Safety Exfra Low Voltage SELY

TELV TELV —Telecommunications Extra Low Voltage  TELV

IEC > Residual Current Protective Device (A8 O o plad s

IEE-UK > Residual Current Device (RCD) (S Ol adad o

USA > Ground Fault Circuit Interruptor 28 Db o plad sy

Ly



Jol S
coom 3 6 6L — Mt Kb B — gy %5
(oo 510 8 - g3 i

oth e o 3§Vl b TEC 617 5t 51 "W o 5w gl 53l 1) g5 ba &L2 =)
Jbo Do TEC 117 5t Kb 0 o 0 o ol 4L, g NS 35 s b oS bl
Sl 0l VR

et IEC 617 58l 55 005 1220 gl &l IS 3 Som o8 agai s bl o add S5 gamaj gl 4l = ¥
UL‘*-:‘J—:L?"'C—“JP“5;556"“}‘*-5-43};!;5;{:5(‘}\16\"459\:)35““‘1“'%3'}”@3
e TEC 017 5 ikl 5 5 iou 5 Snd gl

B edd S e o SN Slesab o geae gla 4L - ¥

ol 0 &) 6 g0 U g 4 Y=Y IS gl S 50 b 4L S aalind o g gl — £
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(0 573 amar)

IECBIT g o sgloals =y Jour

. o)\a_.:a
e 57| Deseription Symbol ales -y i
22
N mi-,lﬁ
Operated by eleciromagnetic ] £, LaS @ L
02 13-23| octuator —__ abrliie 5 2O Al o
i ! |
Elactromagnetic affact —doliin g K17 51 [
Operated by electromagnatic T cblis al, g8 4, 1S W
ovarcurrent profection oo lan y S e 6l ]
Thermal effect L‘ walm s F
Operoted by thermal acluator I;’_-_ JETR JPPTRIPRE S % gV A
exomple = thermal ralay Gl md, = Y
|
Operoted by electric motor @»—— e A8 5 gadaS s 1S i‘ B
02-1327{ Operctad by clock @--— el &Sl v
EARTH e 5 o Jlas !
09.15.01] GROUND , N
General Symbol - ey
102 15-02|  Noisless Earth / Ground é#—\ o5 h g s m o juJias! A
915 .0 ) .- ;
J2-15-03]  protective Earth / Ground e e f e Slast {
]
|
R Frome 1 i !
02-150 - A
;7 08 e 7 s L L oo i
“ H
f
i !
02-15-05 Equipotentiality i% (03558 508) 55 g Jolien w
g2-17 01| Foult eyl a3l b Jlas! W
- ' Indication ot assumed St 5 5 e p e ke
foult location
03-03-011  gocvet _C ey e ¢
(13-03-02 Pole of o socket s &
24 s 2
03-03 03 Plug T wlus i
(3 03-04| Pole of o plug < e lasla, W




[LC 617 ook

{1 )I v amio - Jgaraels])

|

1
. . f o et
i oit{ Description Symbol wlss — [ i
. 5 D
NG |
R Connecting Link Slas e, :
B303 171 Ciosed ——o— A ;
13-151 Open R i i W
; !
(3-)4-1| Coble Sealing End "<F e e JASKA LS |
{ w/one three—core cable — v :
. : |
(3-04-02| Cable Sealing End ;{F lazs o ) a6 |
! w/three ona-core cables p— e gl , &4 B et g ¥ :
0904 OQ‘ Strelght—through Joinl Box o :
s “1 Multi~fine Represantation solea g gl flailann vy ‘
03 04-04] Single-line representation 3 <> 3 BT CRE ¥
. {
- - " |
A -] Joint Box, w/three conductors N H
04 43 ' = wan gl p )8 otasil 1
3049 T—connectsd. Multi—ling I - $reses ok - vE |
03-04 (6| Singla—tine represantation _ A 3 I S ) va I’
: —
H
04-01-011  Resistor, general symbol T AT - sl o
|
04-01-03| Vorioble Resistor o i G T vy :
‘\ “ 71 Adjustable Resistor i e e s glie 1
44 01-i2! Heating Element T oKa S e glie YA f
At
z | |
040201 Capaciter. general symbol - FYCIS L SR ra
i |
04 Q207 Varicble Capocitor iy U .
h i Adjustable Capacitor s 1, S
- — T
04-03 01| !nductor Freferred form I Pl & 255,80 “
Coil [
4 el Winding .
04-03-4) _ o vy
OS] Choke ——
Machine, gnneral symbol aly ~ eole
The Asterisk * shall be roplaced by R S T St
lettor o8 foliows: A0l
C  Synchranous Converter c REY CERN- e
X G Generator 29155
06-04-01} GS Synchronaus Generator Gs EYE S rr
M Motor M I
MG Machine capable of use MG o lrrarnl ol sl puste
as Generator or Motor [ O PR TP B
MS Symchronous Motor NS DI P
i
Induction Mator YT SRV NN
06-08-0 |
06-08- (1 Three phose e e
Squrrel coge sl 8

¢l



*L)T v dmio — J,J;_u')l)

IEC 617 Gob gorm solaals 1=y} gan
T

T ! .
L ) . ! ie,les
I el7] Description Symbol wle | - ‘\
; RIS
No | Fd J i
}
- | |
O6-119 61 | i
" Tronsformer , skt T a
with two windings ] Feat

o 3280, J

™
06 09- 06
A: j auto-tronsformer a5k yess | 5t
061007 |
| O-07 fagad
! -t
{ - R -
boss 10 0% - i
t #{403) Coke - Reactor d) | Sy - 555,
i I ‘
JS— S S i e
i | i
}()(wrw 1}l Current Tronsformer q}* e sste,sisl s [ £
| }

| !

‘7 i
] !

e o Single Phose Transformer a—@ BIE G PRI
ity -0l €
|‘ :‘ with two windings and screen WTQH.),,,I,;.G._.,F,,)L
e e
i " | Trew Phass Transformer ] W an e jpe il s
06 11 G R . . v
cannection Star/Delio odie ot it
i ~
06-14-03|  Rectitiar ‘_] — JEVIRE SR VRS S N (R 4
| 7.
I —
| 1
Invart Loe,el | FF
nvarter “~ Jie b s (‘ [
S S —— i |
Battery of Cslls or . adglishe b g et gann [ |
06 150 Accumulotors '4("'}’ .

With 3 Primary Cells or
Accumulatars shown

Jelg e v JK5 5

wlaazesls ples

Quatifying Symbols

e e GAt

(contacts open in
unoperated - position}

)

Contactor Funclion 4] ;FS\’—S -8 (44 | Ll

Circuit Breoker function x S5 0lS - 8 £ v
Disconnector(izolator) Function - (b wlessSTar - 8 fy A
Switch—disconnector Function o Moy gl - N gy 1)
hAutomatic Release Function L] BLEYeS pbé - S8 42 b

Limit Switch Function v o - ey |8

Spring Return Function ] < (erd) =S, 050 - E g5 av
Non-Spring Refurn Function | <] = oS posk - W gy s
o g tur 2SSy Y S olea sl laadS ol el Tas e an s TRCBIT~ 5, 5000

L Vo U e e oss ks o (——43/0——)5,';;_)3.;@

07-313U2)  contactor 2958 &of

(3l gl e 1pS155)

&l



(1, ¢ amie - Jgazdalsl)

TEC 617 b o sslaails 1=y g0

— N E | oJ'l.;.Z
ieert Deseription Svmbol wles — .
) . ’ D,
A R
|
¢ o
Contoctor §\ FY=1 SN
! with Automatic Release \ | S5 Jast, |
i i
] - S S S
b !
i Contacior 7 535S -k ;
(contocts closed in ( 1 (Bl -yt gl o algiSiesy i
unoperated position) | _1}
| : |
i
A7 13950 Circuit Breoker \J< Nape ads 1 av |
) *Jr ‘
L | ;
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NESC (National Electrical Safety Code, U.S.A. 1993) —{-$—4P1
SN i izan 5 — g~ JEl - g s o S NESC IS ol S S0 2 e o o
s g NFPA Y Cd NEC gy 5 b b g0 o 2 0 ) 50 O 4 Sl sis . Sl ezl

el IEEE 4 NESC b 55 5 J&i~ 5 4 b g p 5w ) fo 4
NEC=National Electrical Code
NFPA = National fire Protection Association
IEEE = Institution of Electrical and Electronics Engineers

Extract from : NESC C2-1993

Recognized a 8 an American National Standard (ANSI)
Accredited Standards Committee C2-1993

National electrical Safety Code

Secretariat
Institute of Electrical and Electronics Engineers, Inc.

94. Grounding electrodes
The grounding electrode shall be permanent and adequate for the electrical
system involved. A common electrode or electrode system shall be employed for
grounding the electrical system and the conductor enclosures and equipment served
by that system, This may be accomplished by interconnecting these elements at the
point of connection of grounding conductor, Rule 92.
Grounding electrodes shall be one of the following:

A —Existing electordes
Existing electrodes consist of conducting items installed for purposse other than
grounding:
1. Metallic Water Piping System

Extensive metallic underground cold water piping systems may be used as
grounding electordes.
NOTE: Such systems normally have very low resistance to earth and have been
extensively used in the past. They are the preferred electrode type where they are
readily accessible.
EXCEPTION: Water systems with nonmetallic, non-current-carrying pipe or
insulating joints are not suitable for use as grounding electrodes.
2. Local Systems
Isolated buride metallic cold water piping connecting to wells having sufficiently low
measured resistance to rarth may be used as grounding electrodes.
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NOTE: Care should be exercised to ensure that all parts that might become
disconnected are effectively bonded together.
3. Steel Reinforcing Bars in Concrete Foundations and Footingas
The reinforcing bar system of a concrete foundation or footing that is not insulated
fromdirect contact with earth, and that extends at least 3 ft (900mm) below grade,
constitutes an effective and acceptable type of grounding electrode, Where steel
supported on this foundation is to be used as a grounding conductor (tower, stiucture,
etc.)it shall be interconnected by bonding between anchor bolts and reinforcing bars
or by cable from the reinforcing bars to the structure above the conctete,

The normally applied stecl ties are considerde to provide adequate bonding
between bars of the reinforcing cage.
NOTE: Where reinforcing bars in concreteare not suitably connected to a metal
structure above the conctete , and the latter structure is subjected to grounding
discharge currents (even connected to another clectrode), there is likelihood of
damage to the intervening concrete from gruond seeking current passing through the
semiconducting concrete.

IEC (International Electrotechnical Comission) — Y- §f—-4P1
oo S 51 gl s ol oyl od Ml iy 5 sleliF 5 e 5 b g J i TEC
o IEC JngLéoljiralﬁ_fIQI.EUlilg)l a3loel 3 Lo guan N jfs 3 5 5 St K ol 3 358

Extract from: IEC 364 ELECTRICAL INSTALLATION of
BUILDINGS

CHAPTER 54 Earthing arrangement and Protective Conductors—
542 (1980)

5422 FKarth electrodes
542.2.1 The following types of earth electrodes may be used:

- earth rods or pipes:

- earth tapes or wires:

- earth plates:

- carth electrodes embedded in foundations:

metallic reinforcement in foundations:

Notc — special care should be exercised wbere the construction includes pro-stressed
concrete.

- metallic water-pipe systems under the conditions of Sub-clause 542.2.5;
otber suitable underground structures (see also Sub-clause 542.2.6).
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Extract from : IEC 1024 Protection of structures against lightning

1.3 Renforeed concrete struvtures

Neelwork within rcinforced concrete structures is considered to be electrically
continuous privided that it fulfils the following conditions:
a) approximately 30% of interconnections of vertical and horizontal bars are welded
or are sccurely tied:
b) vertical bars are welded or are overapped a minimum of 20 times their diameters
and securely tied:
¢) electrical continuity of the reinforeing steel is established between individual precast
concrete units and other adjacent precast concrete units.

BS (British Standard) ¥'—¥-4P1
Extract from : BS Code of Practice 7430 (formerty CP1013) EARTHING

PRITISH STANDARD bs 7430: 1991
Code of Practice for

Farthing

(Formerly CP 1013 : 1965 )

11.2 Structural steelwork recady made and effective earth elecrtode . The total
electrode area formed by the underground metalwork of large structured can
provide an earth resistance lower than that obtainable by other methods. Overall
values well below 1 €2 are obtainable.

The resistance to earth of concrete encased steelwork or of conrete reinfurcing bars
will vary according to the type or scil and its moisture content and the design of the
foundation . Concretc is hygroscopic and, except in dry locations. Can be of about 30
£2.m to 90 £2m at normal temperatures , Which is lower than lower than that of some

types of soil.
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