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IEC = International Electrotechnical Comission

[EE = Institution of Electrical Engineers (UK)

IEEE = Institution of Electrical and Electronic Engineers (USA)
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IES = [lluminating Engineering Society (USA)

TEV = International Electrotechnical Vocabulary

IP=I1EC Publication
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IS = International Standard (of Units)
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NEMA = National Electrical Manufacturers Association (USA)
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- HEINHOLD L: Power Cables and Their Application 1970 Siemens

-BS 7430 : 1991 : Code of Practice for Earthing
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-1EC 38, Ammend 1:1983 IEC Standard Voltages

IEC = 1200 - 413/53/704: 1993/94/96 Electrical Installations Guide —Tec. Reports

- IEC 50(826) International Electrotechnical Vocabulery 19829909598

- IEC 617 Graphical Symbols for Diagrams , 1983
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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 Bl o ger S 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 s Dl 4 by g

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

P& o (S 555 b BBy se 3  gle 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 [826-06-03] (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 (sl Iy el 4 pod 55 40 T o 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
a3 A6 o i BB g ks 41y el My 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 1 3 S gl e 1,08 glas Jols 5 ] 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 (4 45 g0
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;.~|d| a,u)uéi;
.;)udé\,&nb«!}llﬁys;g&p

2.50m
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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
BEC 536] 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 )
[826-05-06] 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
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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 S Slesab o geae gla 4L - ¥
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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 L e 6l ]
Thermal effect L‘ walm s F
Operoted by thermal acluator I;’_-_ JETR JPPTRIPRE S % gV A
exomple = thermal ralay Gl md, = Y
|
Oparoted by electric motor @»—— e SN g sallaS @ NS i‘ I
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 B

¢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 sstaails 1=y g0

— N E | oJ'l.;.Z
817 Description Svmbol wle | — .
) . ’ -3,
o R
|
¢ o
Contoctor §\ FY=1 SN
! with Automatic Release \ | s pe Jasly i
i i
- - —— S S
b !
i Contactor 7 FYCFR Y 51 ;
(contocts closed in ( 1(-‘9";« —ut gels e algleis; i
unoperated position) | _1}
| : |
|
A7 13950 Circuit Breoker \J< N3 S 1 av |
) *Jr |
! ; i
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NESC (National Electrical Safety Code, U.S.A. 1993) —{-$—4P1
AN i izan 5 — g~ JEl - g Yl o S NESC S ol S S0 2 e o o
s g NFPA Y Cd NEC gy 5 healb 0 b g0 o 2 0 ) 50 O 4 Sl s . Sl ezl

el IEEE 4 NESC b 55 5 J&i~ 5 4 b g p 5w )y 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).

VY



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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