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Short-circult categories

IEC 157-1 has two categories of short-clrcult performance outlined in

tolele 12,20,
Short-circuit Mated aperating sagquanca Conditlon aftor
per formance for short-circuit short-gcircult teats
category making and breaklng
capaclty teste
el 0O - t- CO Required to be capabla
of performing reduced
sarvice
P2 QG =t=~00=t =00 Required to bea capable
. of performing normal
survice

T represents a breaklng operation.

C0 represents a making cparation followed, after the appropriate
cpening time (or immediately. that ls without any intentlonal
tlme dalay, in the case of a clrcult-bresker not fitted with
integral overcurrent releasnsa) by a hreaking opnration.

t represents a specified time interval.

It can be seen that the Pl cb has to be capable of a type test
duty @0 - L0 at jts uitimate short-circuit roting, while the P2 cb has
to be capable of a type test duty 0 - CO - CO.

However, the mnst significant difference between categories Pl
and P2 is that a Il cb need only be capable of reduced service condit-

ion after the test, whercas the P2 cb has to be capable of continued

normal service.



Sl 3, K11 b

IEC clhaaryd Uda 531201 32 33 b gU il agam (Y1) Joaa

Tesiporature-rise -
Tvpa of matearial, limit {measursd by
description of part thermocobple)

Contact parts Im alr {mailn, control and
suxiliary contacta)

coppar 2 45°C

sllver or allvar-faced (1}

all other wetals or sintersd metals (2}
Contact parts Lla oil &5*C
bare comductors including non-insulated colla ()
hetallic parce acting as springe 3
Hotalllc parts in contacts with insulating
matoriale 4
Parkts of metal or of insulating materlal in
contact with ofl E5°C
Terminals for extarnal insulated eonnsctlons T0°C(5)
Hanual cparating msaner

parts of metal -15%

partas of insulating matarial 15°%c
Qil in oll-ismersed apparstus (measursd at the
uppar part of the oll) &0°C (&)

“The expression "silver-faced' includes solld silver insarts as well
a8 alsctrolytically deposited milvar, provided that a contintuous
laysr of silver remains on the contacts after the sndurance teats aml
the short-clrcult tests. Contacts faced with other materials, the
contact reslatance of wvhich Ls not significently altered by oxidat-
ion., are treated as sllver-faced contacts.

(1) Limited wolaly by the necessity of not causing any damage to
adjacent pacte.

{2) Toa be specified according to ths properties of the matals used anl
limited by the necessity of not causing any damags to adjacant
parta. - .

(3] The resultling tempsraturs shall not reach = walus such that the
alastlicity of ths material is lmpaired.

{4) Limited solaly by ths mecessity of not cauaing any damage to
insulating matarials.

(5] The temparaturs-riss limit of 70°C is & valus based on the con=
ventional tast of Clause 8.2.2.2. A cb used or tested under
installation conditions may have connsctions the type, nathre aml
disposition of which will not ba the sans as those adopted for the
test: a differsnt tempsrature riss of termipsls may result and
this will have to be agreed.

(6] Hay ba measured by thermowmatar.
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tmssas in kilswatis at operatiag  tampeTature
%o lcad 1/4 Load 1/2 Load 1/4 Leoad Full :.ad
oil o No load 2.8 e lead 2.8 %o load 2.8 No load 2.5
Askarel 2.8 Load 0.8 Load 2.2 _oad 5.2 Loac -
Silicone Tcoal 1.4 Tocal 50 | Total B.0 Total 11.9
Jry-type, 150°C 3.2 Mo load 3.2 Yo load 1.2 Ho lged 3.2 Mo lead 3.2
Load 0.3 Lead 1.3 Lead 7.4 Load 13.2
Toral 4.7 Tezal 6.5 ToTal 10.6 Tokal 6.4
Tpexy dry-type 1.2 Mo logad 1.2 Ha load 3.2 Mo load 3.2 o load 1.2
Load 0.7 Load 1.0 Load a.7 Load 11.8
Total 3.9 Total .2 Total 9,9 Total 15.0

arl = Sasic insulation impulse level.
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1 : 2
fartc Maxioum tecparature cise (*C)
dipdings: 65, when the oil cirzularzion is natural or Zorzced ron-
temperature class zf insulatien A directed
cemgerature rise seasured by the
resistance zethcd) 70, when the oil cizzulation is forced and direczed
Tup oil (temperatuse cise seasursd by 60, when the transicraer is equipped with a conservator o
therscmetar) sealed

55, when the transfcrmer is nalther equipped with a
conservatsr oor sealed

Cores, metallic parts and adjacent The tesparature shall, in no case, reach a value that will
zatesials darage the core itself, other parts or adjacent materials
tote The temperature rise limits of the windings (measured by the resistance oethod] are chosen t2

give the same hot-spot teoperature rise with different typas of oll cizculation. The hot-spot
temperature rise cannot normally be oeasured dicectly. Transformers with forced—directed oil
flow have a cdlfference between the hot-spot and the average temperature rise in the windlinogs
which is smaller than that {n transformers with sasuzal or forced but not directed oil flow.
For this reascn, the windings of transformers witk forced=directed oll flow can have temperat=
ure rise limits (measured by the resistance method) which zre 5°C higher then in other
transforzers.
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Qﬂt@ﬁ;}&ﬂlaig&«uw!wa(h—ﬂ‘qu

K, = initial load power as a fraction of rated power

K, = permissible lond pover ns n fruction of rated powor

greater than unity)
t = duration ol X, in hours
01 = temperature ol cooling medium (air or water).
Note K, = SI/Sr K, = Sz/Sr where 5, Is the initlal lond power
§, is the permissible load power nnd 5. 1s tho rated power.

valves of K, For given valves of Kk, ond €

K, ~0.25 -0 ‘::,-0.'-’0 K, =0.00 |K, =~0.90 | K =1l.04

t~ 0.5 + + 1.9) 1,81 1.69 1.00
boe ) 1.0n9 1,00 1.70 1.62 1.50 1.00
Low 2 1.59 1.5 1.40 1.41 1.32 1.00
o= 4 .34 1.31 1.27 1.24 1.18 1.00
£t = 6 1.2] 1.21 1.18 1.16 1.12 1.00
Lt = B 1.16 I B ) S o5 1.12 1.00 1.00
Lo 12 9 o 1.09 .00 1.07 1.05 1.00
t. = 24 |.00 1.00 1.00 _1.00 1.00 1.00
OHAN and OMAF tranalormern: 0~ 20°C.

lotno

O]

In normal cyellie duly the valun of K; should not be greater
than 1.5.
apply to emergency dutlen.

The + sign lndicaten that ¥, ls higher than 2.0.

The values of K, greater than 1.5, underlined,
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Assuming the same service life as for conlinuous operalion ot raled power nnd ot nn
ambienl air leiperalure of 207 C, the transloimiers may bo subjecled lo a lond cycle
as shown by lhe curves below.

1.5
L
P4
4
Tt o
. — =
» 13
—_— 1
1.2 |— pof——|— | —
——
12
.ﬂ
24 ~
1,0 by
o
7]
0
0.9 "
0.2 [ X] 0.6 0.8 1.0 1.2

The cirves are in accordance with the IEC iecommendalion of 19732 which permils a
hol-spol lemperatie in the windings of 1407 C.

in which;
Ky = inilinl load relereed o rating

K3 = max, permissible load relerred 1o raling
L = duralion ol K3 in h

Hole:

In crrlain cases the primissible ovetload obinined rom the aliove curves may he
limiled by the Tap chaoger and bushings, Theielme, it 1 s inlended o opeiata the
hianslormer with a lead cycle invalving overloads, 1he height of the Intter and 1he
natue of 1he load cycle should be slaled.

bdsaillcliaiiiliminis Ky, K| gudidedl gace (0-1) ysi
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Materlal® Fire polnt (°C
silicone liquld 360
Mldel 713} 310
Cankt resin 150
Class 1l *

*For comparison purposes mlneral oil is
170°C. Askarel ls non-flammable.

trheae designs axe virtually fire proof. .

@pﬂhgﬁ&laig&l@aﬂimﬂlw.fﬁdl Sl i o (V0= J9a

RHR
Material - |convectlve -pédlative
ool kW/m ) tkw/m") |
s11lcone 561 53 25
ilgh flre point hydrocarbon 546 36)
spoxy resin = 5
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M e noutial Ix srought oul, Ihe lotlor “H* musl s ndded lollowing Ihe symbaol for the hv.
wiikling, or "n” irrtowing that of the Ly, winding; e.g. L¥, noulral iought out = Yyn0.

@ N i3 pssumed 1ot windings are wound In tho samo sense.

5 S a3 L YL Bl Ol para (XYY S



Y Srall 3,5

" Terminals e gl Galilga V47—

oo Pl L e oYl G paisall sl Jeo il LU 6,55 -
0 UPYORE [ NI NE N WO i} FYOE DY FESpN J00 [T
ekl SIS

Sadio Gub oo 0555 ol Ll LU JW lial) Joo sl ol gl -
c Gl Uypall JWI Laaiall SWLS Do 5 a3l I < 4ke LS
ol 5% P.V.C i XLPE o)\l Ul 5 il SN Gakio
BLAL SALSOW WG LT T

Cooling gl a i VY-Y-Y
(VA=Y 03 Syl Oy stz sy ool R ha) Uik Nyl G s
il Db e VA g8 Teduiaad| Lilongll O
A I bl LIl SUT by b e 0y el b Lo -
Ll I35 Jiass s Jpd | QS Ll 2Ll meY1 Gy
Loty Li il ods i 5y g Lat¥ly oyl Gb e Jpad Uy Lol
(AN gL e
S OU g 321 Uas] s ) g5 3l el e inl) -
Ot ol g OUM sda 508 g s ¢ 1n lisez il oo 66 < 1]l
Lig bl 2ds O ja5 g e gsns Doy a3l OV S35, 5,04 Olews]

AAF.) gosal o gty



srabl 3,8l - L

1. —i
8
<
3 ig 0O \a UL T & v e A
~— el
o n
|
e
—
S
7e
4 7]
4, -
44
<’ )
=2 . 7
3| -t 4
c = 4 )
. Y o -
0 — ,
t <
3 @
— . — (s 1)
] A o
bt d :_J -
N E | 3 + =
1 3 ol 2 s 6
S I 5
2] o - L
* L8] u
l's - o ol :..l
i & | o4 - o —_ |
- ([ [§] kel
1 -t Ll [ Y 1} |
. O o} —-{ - 43
0 u 4 U 3]
3 0 > a ©
-1 O " PR
o u4 ol ad (; S
= | 0 o . oL
@ D' A o]
b4 ] vl o 44
1 Mol ot ~{ [¢] G
. -4 %] a = s o
L4 (5[] —t (4]
{ -l B0 - e
=i e L3 - 13
._3‘ o9 g 0 -t
v n ! = ny
a— -1 j n -l 1
1 [~ g T om
- " ':‘;g) L8] 19 | %] ot a
2 o ST
At ot er: noo4 oy iy, E
- ) [ o e nl (4] o]
2; 2 d = oL P Te. [




\\o Srall 3l

3y Lol SNy o I D i oyl i a oy kil o Sas -
U 3 LSSl iy m S5 g o Lol asshall 2l plsl,
Gy bl sds ey Balzaddl Wagds e O ol 3,15 Qs g ls!
(AN/AF)

o e gams pliinid con 4G Bl 5 5 paia]l OY | W s -
o i Wb oy LWl S by, b i NG,
b mes) o3l (B 5 paiadl LI DU 5 LS alls ey . JoLI
el Gub e Lalload s cul i U O s iy Loncid
Sub oe 0 il 0US 13y ONAN o alls e IE G ,2Y1 5L
o Bl Sy ONAFQ_,QJ;._H.ZJILLJI:;,UDJ.L.JI‘I_,_QJI
rehie G gl ) LSl gl Aoy Juiks 5o b ez ol
Ly bl O sy s > e WL 5> 33 3305 - & Pl
iy J pnadt s 5005 3005 S @iy ONAN/ONAF Lty

-

et et
A BLVG dpoddl I3l ol e e baeladl] dalls Llisen] wie -
. OFAF poas 2i bl 50 < Lygl wid) 2oy o
Lol a6 28T, 1 G W0 0Ll ol oY ol Ul i -
Cull ol il ST s phaw I lens ONAN oyl s
SN el s e dpasdl Sy o3l 1) sl bl e
el g 3Ll gl Jams 51 ol agrde ol izl f
sl gl sy o Sl 5 ki oS WS dliad I o5l
Oleyars L o wioys Al KLl oleall Dotsuandl ell) ALl



Srall 3,81 Y\

o Les LS iy 4yl LS o) ol Lol e (Banks)
Y gl ol 0y ey L oo e US

Ventilation of Transformer enclosure dganel! 560 duggd VY-T-Y
> Doy (J Jear ol ol o Glie 5180 J5hs Joas 2l Yyl -
WS ey G gl 3 Jans (A ells n Jasl s e e
pies bl (B Dol 0in 535 o Y pondl joe DY (g, all ai
bl oda 605G Y WYyl U2 i Lo W Ol 2l e

dagdoue 3ol Eoys s
wdl (5 S 0ig) Dy gl plnzd Slias e Djlpall Jos oy —
Aoz (A Lonndall 4y g2l Slan oy 3l ol 22 g U] Al e
oo bl Ui s e etz Loy sl vdn Glsy o ol 5 Lis” Le

s
> [ PG RO TP 1 (YT T T o sl -
gl LIS 31,0 -
Agas dovs ) Dyl Olouadd Lslall daldl — o
C Al £l Sl Ol e D) i ) L -
C.L Bl Las il Laise S iy ] oy o) Sl p)l -
e oSl 31 gl oy g gl il )



WY ‘ Srall 3,8

Jt 32l ol G5 0555 VT ey Bl 0S5 Byl £ Dt -
G559 U e Ll g ooy bl iz o st dl il 3 oy
oA dozi Il dozs e 0p5,m < LT gl

bbose LI Dl 3 0,850 Syl Dz e g3l s p Ui Jo -
Syl g U] cheaiy 350

LNl o 30l o ] gl il il il e -
O] oS |

A = 0.06P

l.'.'n._.ar

Oly JuSIG Laie SV gl o aniall IS il = P
sl el e deludl = A
58 WY Sy V3,2 s legd Bl Sy o Tl oy 1) 3y =
cdyste Olays A= Y e ST Lo B ol 5 s
celyll pas s ol wuss plrsas oy (Y-Y) o5, Y2,
- Ghe ale (F OV pll S res (E-F) 5, Jsadly

Insulation Strength il ganold Jiadl (Bak ) Bad VE-Y-T
a5 ze¥l (B 4555 of cany Iy S pmall 3l 5,3 (g pmn ,Lz3] 02y
o Sl Ja b S5 oY) S S Ve gt aic prew ]
S Pt 80 gyt diey WS G b e L o S, L o
AN LA sy oy Sl 256 Sl iVl e OS5 OY ol
Ayl byl 5y b e U]



WY ‘ Srall 3,8

Jt 32l ol G5 0555 VT ey Bl 0S5 Byl £ Dt -
G559 U e Ll g ooy bl iz o st dl il 3 oy
oA dozi Il dozs e 0p5,m < LT gl

bbose LI Dl 3 0,850 Syl Dz e g3l s p Ui Jo -
Syl g U] cheaiy 350

LNl o 30l o ] gl il il il e -
O] oS |

A = 0.06P

l.'.'n._.ar

Oly JuSIG Laie SV gl o aniall IS il = P
sl el e deludl = A
58 WY Sy V3,2 s legd Bl Sy o Tl oy 1) 3y =
cdyste Olays A= Y e ST Lo B ol 5 s
celyll pas s ol wuss plrsas oy (Y-Y) o5, Y2,
- Ghe ale (F OV pll S res (E-F) 5, Jsadly

Insulation Strength il ganold Jiadl (Bak ) Bad VE-Y-T
a5 ze¥l (B 4555 of cany Iy S pmall 3l 5,3 (g pmn ,Lz3] 02y
o Sl Ja b S5 oY) S S Ve gt aic prew ]
S Pt 80 gyt diey WS G b e L o S, L o
AN LA sy oy Sl 256 Sl iVl e OS5 OY ol
Ayl byl 5y b e U]



QA! a_,ﬂl- VA

o8

/ /:/;
o //////
s /17/ /
' %
L ] //A//%;'/// /]
R V75505
: /// pd
3 03 e 7 74/
'\Vaﬂ"‘ D A olq 7
2 02 Va // y 2.0 ___-r:-"
Y. 7/78%
1.5 O'rs//V//" ///
o /é// Va
09 ol ZZ Y717
il 5 2 3 4 5 678 910
Ia ¥ 1 20 30 A0 50 GO 7O o890 100

—=PF W)

101 Q089 Joha s o e il Ay g (F-¥) S



ALY Srall 55l

R
S
N
N .
N
§ ,[ : —|at
\
N\ N
\ il
N A A
N }
\
N
N 4 Al
1% -
S @ — 3 !
N J_U’HI N
N

= B R
\\\\\\\\\\\\\\\\\\\\‘\'\\\\E\!‘“\»&S'

Output KVA| 63/ | 160 | 250 | 400/ | 630/ | 1000/] 1600/ 2500
100 500 [ 800 | 1750] 2000

G mm| 610 | 645 | 685 | 730 | 795 DA 1 1O75( 1195

G0 (5900 o il gl S 3 (£-Y) S8



srall 3,571 \Y.

Parallel Operation & )19 o il ganodl Judki 1 0- Y-
tai o JS Jons 01 5315301 e Vo) ol Jita)l ey -
0555 ol 3t 55 Lo, lin G i =y ) il §)0 i) o Jaodl

W b Ry linze 3l e Ao yadl S ol

el L ol Ll s

sl & l5] puii

wolss L (s g0 oY ol a gyl o ol oL alls ey
Ji) 5l e L Yoass o s Jomar sl gy s Ll Ll 2Lt
oLl @303l e Lglits oSy YAIL 5 Dyl1 gutheusyddl o ol

JﬂyMglﬁlMlgsmLulwuuiwrsﬁ
ALz Sy JS Zaylin 55 o Dol 1o 5 s

Py bl e Jertall wie SlaeYl G sl con g3 bW Gl -

STRSO |  SUE-] [ ON/A I ORRCY PN | b PS DUN | JTT N I S|

o puts Loy g2 00y oS GU WS ey il LY b

A REC VR OV P W [ DT EEY PP VP, TR T P WO
Sbze ¥l 3ol com Jpmnadl Jeos5 (5 pbnraall LIS gy b - o
lis oL 15] 5Ll e dda Jgoe Jo] D> 5 dmslaa] Olias e

Aalall Y godl 8 dony gim i ol
glow Wl /Y. o M3 gted s U W 3 oY poal) Ty — >
csdedl s S Aasladdl 5 peiall 33 )
Gl 5 G o OY gl mzta b0 S Oylis Ay U Gl e ide
yoall yolss (3 Byoda i The 3,0 Lon Lpy 20l il



VYA Sall 3,

Transformers Protection il ganel! dWlea V1-Y-Y

N SLlodl oY pddl 5,5

Differential Protection gl ada kgt V-1-T-y
LWl Aol oLl g ) lidl 5uels e Wiz &yl w4y Lanl
of b e Gt y alls oS 5513l S S i s iy Jyma )
ol e Bale Ciloss L 5L, Lilaz ¥l dyoadl Ol Jo 5 o any . J ol

Aelis (CTS ) L5 oV o ooy Gusb e Ledolas S

Restricted Earth Fault Protection e il Jas s dlead! Y-11-v-
oo il IS e LN ( CTS )0l Y g 281 SUb] peaass o
=l (CT) Sl dyos oy B ,oe Juops (Relay) o 0 el Slike
bis Mol Jawsy T iz e dlo ol UL neutral  Jsbadl ik e
Vg 3 00 B Gy bl sds 3wl Gs s Loyl Jhe ey WL s

sl S s Ol (o araty L'-‘.r'-ﬂt.rﬁm kY Ll

adoll ki U1 Jlak ada Aol Y4 Y-
Unrestricted Earth Fault Protection

e Aoyl SUL sladdl ihis e oS e unly ( CT) BN FPRD
Ll Jans Dndl 0dn (3 oyl 05 o, Y1 Sl s Llool] Ll s
poadl )6 Jlhael & Do o



Over Current Protection (  juai) jead! 5aj sia duteadt ~£-11-¥-¥
il (Bl jomad (s Cormy Jardl 3315 Yoo § Loyl oo oy
A gmadl oy 3Kt lesd s ) Jyonal) Jasl

Gas and Oil Relay (ihod )l i Jkd) o pt ~0-471-Y-¥"

Jpoeal) s I 3 353 ey Mopadl BN 5 51y Jo po S 5 =
e Bl s ol 8 peiradl O ol S Sale s gy ol oli5,
ol el SWitchespslio gMans guzalyns Joall 353 450 1.0V - .
eialyall ol Jams ol o)l 3 Bk 5] ol o Il oy S
Pomais (H Joadl by Jolpaz iV 555 G codl Opaie Joay Lodie
Ak bl paibiall gl die plaidl oo oy Gl o ok Jainia
P S PR £ N | B ROVIT PR R TP % W N
s Wl 5wl Jyomadl J51s 5L 2 2 lie Slas] Jlon 80 Lasze ¢ 5 Y
vha b rlai ol Olaadle Jooydy Jpoadl Olike 3 Glzal i das e
Jsmadly 2ol Juital 20,0 3 Trip Circuit L 550 S il Lalall
i oy 1 5Le G BV ey S i e il oy 5 Al
Sl Ba g pall o gl i Ui e gL 5L g Bale Caay a5l3 J o]
Hj O] ellely oy Jo e Juids e Jons 3 I,

Pressure - Relief Devices ladial! Cudkid 5 jgan 1-11-T-¥
Qo beie Jomy dymal) s N o530 olidn ol el Lo 5Ladl S,
S s ey Law Seal Snaps LSl (il pais S liad] J3ls Jarall

Ay /Ye YAY I Jay Jusey Krza d0,5 N e foiaall



\YY srall oSl

Winding Temperature Indicators — citaboll5 )l a ja Gl Y-11-¥-¥

dn Swsal Lol kel S 55 R s bsS iazy aif dos
W3y B o3l g s)lzel oSy Sl 51> 225 are 06 Sl
Aymall Jard) diads i b N>

: oliddl 5,1 23 ol ol ole s Jn

ol g pSasls 0,51 5Ll Ol oy Eun 520l iy bl - i
. paisall baall

FUCTE [ ESET PP JPN | & JYU0N [ PRSP FRCHL 01 VOV S 3 & 18 St
il gt el SULI G 5511 22 B GO

o o S Yyl s sl el 3 (1) il pdsecs,
Jjlpe Gl Eam Dyl odl 5Ll Olusa pop il 4,0l Ol s
Ayl Olile i pases

Lol i) e e LS i3 285 5,801 o Ly hal pddezus ~
oY sl oyl e S ((CT) s dpons jiia po5 53
6ol a1 sl ails g il HL s S d ol il
Lo 5 plan dogliag oyl ¢ el o Lol il e Gyils
Sk s pemnadll L s daed gl il 5 Lt
ol

iyl i o2 Cors 5 Sl oY yomald il 5 b Jla -
Sk pSasle 0,31 s pamat ol V- - blaie Ll Loy
Byl Gmyd ity easd (D el e sl L] ey o Jgnall
RUH W]



srall 3,831 \Ye

Linl oKy Joas 5l 10 5hys 3 FN ST DR WD P
eIl Oae 5l 7l Jomitod) reslin pol 1 BN JI Ll o5
ORI SRRV YR P AW ROV PP IW]



\Yo Srall 3,501

Al ST S £

8)9 yot ok | il 1 )bl 4 -¢-¥

wlizsy Joopll i 55,0, W5 S Joopn NS 00 S L5 0 s %
o ML e e Jools g il Sumy G 3l 5L L TS

oot aglitn, 5 Loy mlungt]
' ol s ey
Rl B T ——— ()

(Al / ooy ) o)l Sy b 5yl 50 aS =% &
(el ) Joll (3 LU L =
(sl ) Joslldoplia =R
DAL (P 5 elld e ptins Josll 551 22y 8,5 30,285, 4 %
s Eom (o) T 138) Jo bl daodl Lo )1 5,12 Ky o 15, L
NS RS HHIE RTINSV AN
2 oo @IS G (3Gl e AW 3 Lkl 5, 41 1S conlis &
> il Aare )L a8 wie AT 5,00 s 3 G0 ol el ey Ll
A Bl 5,1 L K0 35 e ) imys 5 55 M Il 5t
sl (5 5t 5T 2eaS Tyl gl Bty 3 Lrnd | Lo
c ol
Gl 2)
LW S gl oleaddl = 0 oo
b I sl 5K L olasY b o3l 0550 Gk

o=Rm )



srall 3 I '

[ %A T )l sy ()4 p5Y1) Joopld 241 eyl o Rth Eon
ol

I Josdl e (REDD) Ldsls 30> daylie o 2,4 ] 2y Ll GaSar;
BNV N gl o (Rthe) i)l &)1 fayliey LIS L Ap ]
Lod| Ll
06 (1),(2) ,(3) Sl Garbazey 5,01 25 3 5559 Iyl i

2 e AT
(Rthi + Rthe)
3l
AT = T°R  (Rthi + Rthe) (4)
: o Ma

Lol Impedance islll olus oy 6U 30,4l L U s
et ST Y1 S Tl k2] o ALl ol Ll WUiS, Josll
Wl o L3Sy g il « e (4) 53Ul ploaal (S 6l ol -
Adaal!

Ol gams 355l o5 el WIS o assdl Sl slgs ols sad &
JI faodl o I 0y 5, s i )0 oG ¢ o3 Josdl Ll Jeay
dosdl ol L4 5 iy o i i s by Suiie 1,55 oyl
Aol gy ahhd s 1iby i of comy I'R sl 5 (4) okl 3Ll

s Y



\YY Srall 3,8l

Rt e e Sl 35 ot Slazily oy ald R gl e s (1
sl

Jrosal) B30 oo nlas die IMAX L gpaman L S a3l s (0

sbal o Ll oSy JSIN 2 e dazas RENT 1000 21,21 a1 %
T, A ety o cidastly Jyall 3 Zaddezad | 3 pald dos y201 Zoslally S
WOl L) falyal o S 3is e dazws KU Rthe Lo,
..L;,I_,J-I JusYl Llee e

FEIL Bis s 5 Y Olynes 4 mm JI (5 0y 8 e | Ll 10 E &
i oKy Ll 2y JSUie iy 0 50,0 ol Jing Ling] 05 aanis
slow] Bl yy 3Lz Ui e oaszad | & sl @MU 3 Ol pnall s
g2 o3 W Balaall Gy bl 3 (s del,3 lasezaly o) 4 e LI
Lol 05 S Ll ab Uil 5 a8 7 gl |, Ll Ll gl

FHERIN
il 3ol izl ypo paisull baieiall LS e Jylud | sdn i oy
Aadbal |

=2 SN oSl i o e O Seadll o

gl 3 5ae SIS -

ol i oW -

AT (03,8 e | AL L gl 5 Tkl a3 5 5,

oy 5 43 Tl St yald s ol JS 0558 £ a5 (o]
U (5 AT laeodl bae Iy Joo bl 0 5,04 B s 3 60 o o
Lty (Y0 odl 30 s 5 W06 5 gy (Y0 55l Y gl Juiss



rall 3,5 VYA

CUPPA PRt (B RS WA (L 31 J ESTRAE Y PO [ R SRS WS
. P.V.CLJU D54l o il

B s i o JSI 5L s e 55 o oSe Jiall 30l o dlasdhe oy &
Ml sdgd d Lo slibl 3305 5,02
g3 o0 iy paisull Jaacall WIS Gl )Ll Lol Jylas wioy o5 435,
A0 ol Juoyald 55> B3 gl bl e XLPE

P.V.C 5ol Uyl sl | WS L)l 0lizia (VY=Y) ikl oy &
eyl g saall

P.V.C s 0 yjall iabudl oW Ll oliie (VY-1) Jyud| iy #
o2 il

XPLE 55l sl dalouddl oS Ll ol (VE-Y) Jpdd| ooy %
el sl

XPLE 35l &5all bl oS Ll oolizin (VoY) Jyadl ey, %
ool 8 saally

33l W ypeall QUasYI Sodas W Ll oliie (\A=F) Jpadl o #
Y0 odl Lol 5,15 s 3 XPLE ,iPVC

Derating Factors geia! ajwies Y-¢-¥
oy JUI gy 098 7 ymmnd | 5L 01 Lo By Bl U 5 0050 Lakie
AL spadl a 8T e 3y doys J gl o Juogll il el i o

paadl Jsall g o
t o bl Jantl 4,3 G I Jalpally



rall 3,5 VYA

CUPPA PRt (B RS WA (L 31 J ESTRAE Y PO [ R SRS WS
. P.V.CLJU D54l o il

B s i o JSI 5L s e 55 o oSe Jiall 30l o dlasdhe oy &
Ml sdgd d Lo slibl 3305 5,02
g3 o0 iy paisull Jaacall WIS Gl )Ll Lol Jylas wioy o5 435,
A0 ol Juoyald 55> B3 gl bl e XLPE

P.V.C 5ol Uyl sl | WS L)l 0lizia (VY=Y) ikl oy &
eyl g saall

P.V.C s 0 yjall iabudl oW Ll oliie (VY-1) Jyud| iy #
o2 il

XPLE 55l sl dalouddl oS Ll ol (VE-Y) Jpdd| ooy %
el sl

XPLE 35l &5all bl oS Ll oolizin (VoY) Jyadl ey, %
ool 8 saally

33l W ypeall QUasYI Sodas W Ll oliie (\A=F) Jpadl o #
Y0 odl Lol 5,15 s 3 XPLE ,iPVC

Derating Factors geia! ajwies Y-¢-¥
oy JUI gy 098 7 ymmnd | 5L 01 Lo By Bl U 5 0050 Lakie
AL spadl a 8T e 3y doys J gl o Juogll il el i o

paadl Jsall g o
t o bl Jantl 4,3 G I Jalpally



\TA

Srall 3,501

PV C8alu g jad | dlad! SOMSL Ll Sl (VY-T) Jeaa

519l s Sanod g

Current rating and protaction for cables
laid in air with rubber, PVC or paper-
insulated conductors, in accordance
with NEN 1010 (2nd ndition), Art. 152')

Nominal | Smgle.core cabiles? Twin-coms cables | 11ree-and four-core
ominal angle-cora ciables?) van-core cables anling
Cross
gactonl Highest Highest Highest
aran of i S " a : A
Shnisar Current | aominal Currenl notinal Current nominpl
. o b rating walun of raling walnye of rating valun of
conduclor ¥
the fusa Ahe fuse the luse
mm? A A A A A A
1
1.5 a7 25 21 m 20 16
2.5 40 35 31 25 27 25
4 52 50 40 35 36 a5
G 65 63 52 50 16 35
10 88 80 72 63 G2 50
16 1156 100 96 2o 80 63
25 150 125 S — 105 100
K 105 160 — — 125 100
50 220 200 — .- 1565 125
7 200 250 - - POn 1GO
95 335 315 — — 235 225
120 ans ans - - 270 250
150 210 AN} — - ain 250
185 500 450 _— - 345 315
240 585 500 -— —- 385 355
300 670 630 — — 425 100
100 790 710 —_ - 490 1450
500 900 800 -— — —_— —_
625 1040 1000 — — _— —_
800 1200 — —_— — -— =i
1000 1360 —_— —_— - — =
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Current ralings and proteclion for

cables, laid in the ground with rubber,

PVC or paper-insulated conduclors, in
accordance with NEN 1010 (2nd edition),

Ar1, 153).

V)il s dased 19

Nominal | Single-core cables?) Twin-core cables Vs S:SIS_W"CO'Q
cross AT NS (D
SEP?ZIIOHEII Highest Highast Highest
area of : ; ;
copper Current nominal Curf'elﬂ nominal Current nominal
| rating value of- rating value of raling value of
conduclor
the fuse the fuse lhe fuse
mm? A A A A A A
1
1.5 31 a5, a0 25 25 20
2.5 50 50 an 35 35 35
4 65 G3 50 50 15 35
G 82 8o 65 Ga 57 50
10 110 100 90 00 76 63
16 145 125 120 100 100 iy
25 190 10602 —_— — 130 125
35 230 225 —_— — 155 125
RO 20856 250 —_ — 145 160
70 ano 315 — — 215 205
a5 420 A00 —_ — 295 200
120 180 450 —_— — 310 315
150 550 500 — — 305 355
105 G625 500 - — 430 400
2410 730 710 _ —_ an0 400
300 035 710 — — 530 500
100 anh 900 — —_ 615 LOn
1AW 1130 1000 — _— —_— —
25 1300 — — —_ — —_
nao 1500 — —_— — — —
HEtI(] 1700 —_ -— —_— — —
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Current ritings and pateclion for

cables laid in air with

(cross-linked polyethylene) insulated

conductors.
N — " . Three- and four-core
Mominal | 2ingle-core cables Twin-core cables s
canies
Cross
"c::'::j:;l Highest Highest Highest
o Current nominal Current nontinal Current nominal
coppel . . -
Sandigior raling value of rating valun of raling value of~
the fuse the fuse the fus:
mm? M A N A A A
15 30 25 30 20 25 20
2.5 A5 35 A0 a5 a5 25
4 55 50 52 50 15 2
10 75 G3 70 63 60 50
5 100 00 a5 3o 10 Gl
G 130 10 145 100} 105 1o
25 105 160 - - 135 100
as 225 200 — - 155 125
(4] 270 250 - e 200 160
70 340 35 s - 255 200
95 400
ahs -— —-- 310 250
120 480 400 — - 355 315
150 550 450 — — 405 355
185 615 500 - == 450 100
,240 745 G630 — - 505 150
300 850 710 -— — —_— =
400 1000 BoO -— — —-— =
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Current ratings and protection for
cables, laid in the ground with
aross-linked

polyethylene) insulated conductors!).

uh;“llqiia&llg

Mominal

Single-core cables?)

Twin-core cables

Thrae- and lour-core

cabies
Ccross
52:::’2?' - Highest Highest Highest
c‘o (JEF Current nominal | Current nominal | Gurrent nominal
s . rating value of raling value of raline value of
conduclor 4]
the luse the luse the Tuse
mim? A N A A A A
1.5 43 35 il 25 31 25
25 G3 50 42 a5 44 35
9 2 G3 63 o0 57 50
G 103 a0 na G3 72 G3
10 138 125 () 100 an 80
1¢] 182 1G0 151 25 126 100
25 240 200 o — 163 125
a5 290 250 — —_ 195 160
50 360 Ji5 — — 245 200
70 440 355 — —_ 310 250
95 530 450 — —— 370 315
120 600 500 — —_ 430 355
150 640 G630 — — 185 100
105 790 710 —_ — 540 150
240 920 0on - - GO0 500
30 1050 900 — — 670 G30
400 1240 1000 = — 775 710
500 1420 -— — — — —_
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Current raling in multicore cables laid
in air al an ambient temperalure of

25°C

Flumber of

Current per core in A

Rubber or PVC-insulated

e (XLPE)-

cores cables insulated cables
1.5 mm? 2.5 mm? 1.5 mm? 2.5 min?
G 15 21 18 25
7 14 19 17 24
f 13 18 16 ' 23
10 12 16 i1 20
12 11 15 13 19
14 10 14 12 18
\G 10 13 12 ¥
19 9 12 i 16
24 4] 11 10 14
30 7 10 4 13
a7 7 9 a 11
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