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Measuring System; No Power Supply Needed
DC / AC Application
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Important Standards
IEC 600441 1996/12 Current Transformers
IEC 600441 2000/07 Current Transformers  (amendment 1}
IEC 600448 1992/03 Current Transformers  (transient performance TP)
IEC 60044-2 1997/02 Voltage Transformers
BS EN &0044-1 Current Transformers
ANSI C57 131983 Current Transformers
AS 1675-198B6 Current Transformers
IEC 185/1978 Ohsolete |
BS 7626{1993 Obsolete |
BS 39381973 Obsolete !
VDE 0414 Specifications for Instrument Transformers
Additional
CEl {Italy) SEN (Sweden)
CSA  (Canada) SEU  (Suisse) Sb i
NF (France) ABNT (Brasil) WWW. arghl r
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Example: 5 P10, 60 VA
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Bsalurallon -------------- ¥ ’ —- MagnetiC Flux

——— secondary current

AW f\» /F\ /\ / ‘\\ // ~ primary current
] \ /
[/ \

A\
m A
| |
|

.\,»‘ | \ f \ | \ \ | \ \ /J
\ / \ \ \|/ ) \4' \/
‘ ‘A / \':/ I / v,
i

s 'tf"ms PR The DC-component is producing a steep rising of
saturation-free the magnetic flux density
transmission

g A CT can be saturated by an asymmetrical current
time tye. DC-component nevertheless it will not be saturated
by the pure symmetrical current

dC) ailge 3529 &9 3 (Sigh uablise (idte g 45l by Clpmss pinles (Y- V) JSS
Cuadl 5l 55 1S polo ) qup oy g w5 (Sl ) s Lalyd B o)l Sl o)y o8 Glej (B
L nls daslge s b 4, 3 Slee 4,5 ¢ 150 HTEE floj 51 52 Ml b cpl 5 ol Slayss s oYU
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Overdimensioning factor for saturation-free
transmission during the relay measuring time T,;; K, = | + o7 (1 — ¢

T
’\

)

(iron—-cored CT with Tg >>Ty)

r l’_ I ] T ] Ts: secondary CT-time
| constant
th 4 lree = % | J
1 !
15 ‘ ; 'f lhee = 30 Ms
10' s ottt e e ' il "’\E“f‘..—‘“""_;'
4 e (G lyee = 20 ms
5 !”— *"_*:‘l_‘_-":—j“_'i';_‘ —m ;_«’, s —— —" P Yeee = 10 M
0 [ " ‘
0 0.05 010 s 015 —™ 020

T
N T\ : Primary network time constant
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I I Firelay
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P,+P; 10+2 _30
P+P,; 2142

ALF'= ALF,.

, TN=0,steady state tfree=o, I, = ALF'xI_=30kA

= ALF x| :£:1.87kA

, TN=50ms, transient tfree= oo, |
“T K, " 16

" TN=100ms, transient I, - ALF | 230 5 cka
n 4 ’

tfree=10ms, N

: oo 42 1 igh el YUl (slged 3, -V Y-Y
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L1
\ / L2
/ /
J_ L3
:Z - = ;[
Voltage without earth fault Voltages at the point of an earth fault at phase L1
Uae Uge= Uy
Ug = 'UL1‘E
Uge=0
« U g voltage decreases in the faulty
phase (min — 0)
U =u » U, voltage in the both “healthy” phases
L2,E L21 .
Uoe - ULX.E ... phase-earth-voltage are increase (max_ — phase-to-phase)
. s U displacement-voltage
= no displacement voltage (U = 0) (can be measured at star point to earth)
U’“") dUa.S )’9):. fK;.&: 2 )U9 Ml?bo d)l.)).g ID‘/SL‘) - (‘N— ‘ ’)Jiw
Model:

Equivalent voltage U; at the point of fault

L3 L1
) 1 t: =313 =3 Uiz,

¥ 3 -
C~|> éj é l 2= 1./3 ... earth fault current in one phase
U ]

r
iH—a|
gl
A el

Z,. ... earth impedance at one phase

Vector diagram: earth fault in phase L1

e - ] > 12
,/ 7
’/ —— —— J_ L3
g Ioy
30, =30, e b= =
>< I
\
\\\
I = 3%' =3U, jole
Toc;
30,
ZL'

o) glas oy S ) b g Sy dnbre ()l pl Sl — (Y= 3 ) IS
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asls Jljg a3 cuslio Cuoglio (2lhb b g5 (o Jl 398 (o0 3kl JI g ahaii (59 » (b 5Ug
Dges S (3905 U1y by g 5y 8L

oyl 5 Slogm maw m SishsS ()j1 dlawly 4 4SS )3 oS Jlasl g s g 90
B ol b Wb o sl dnle LB SYMS] oyl 45 39 o Jiiie Ho3l55 Caans > SYMS]
SYMB] dpwlbors 0920 (Y=VY) USG50 9. letd Jiswe |y blas 5 Slas U dgus aad joudall >
gl Sluloe cpl olol 3 Glg5 (o g Conl 00l dnlone 93135 B)b 3 ()6 sl 5l (30
sl &5 a4 (T20) USs Blhae (e 4 )o3lp bl g e Sl dal Jladl ce |y canslie
Cuoglie yuo 93 5y 9 23l s Lyl ) yol Ve ) a8 (S8 il adgl e 45 905 2
&) 065 4 35 YN ] g 305 SngS LS Conglio b wdl g e e BYDe yy 0l Sga5e

S5 Jo bzl cilis i 45 39 i

UKII
it
it
@/\ [ ! 1
1 SRV
. I"_m
U, 100 500
Org = —_—v/ ==V
YR = TR / NE] / 3 Note:
Earthing Note:
transformer (Limb transformation ratio) At solidly earthed
transformer the Ug, is
U, R Reim appr. 80% of U3
- F]
(UER ) (Safety margin, if sclidly
earthing is open)
equivalent circuit disturbance voltage
28 R
Ul = |——2EE——
Roim+ J‘
1t prica ™ jeo Oy
"
G 220 KV
Example: ¢, = 10nF U= =57
™ [ Fgrm '\Df L —105KY R=S5C
NG = - =
iy, = 346
R :R-(ﬁéﬂ\] —6B502
Cg+C +Cr, neglected :
UG - T(;- . ; . . = =263V
=%] isplacement voltage on the high voltage side ) K min
Cy three phase coupling capacitance = Uy = 23V
R primary load resistor = 23W — oo oo .
u:, earthing transformer ratio 500V 4,6% disturbance

intfluence

s5lp5 b g3 g8 i Caow 3 )5 lad I 8l SV Slbe — (Y- Y ) JSS
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Generator Unit transformer
B g g T E
R
— T+ - U
UTH - %/UH
Rn I
N sekzggﬂ“ Design of Ry, so that the fault currentis < 10A
-t - TR
(93] Lpg)) Cenglie 5 il 5 o 31 e 42 Iy alais Jluasl —(¥= 9 ¥) JSCiS
oo il Sl j1 digod So - €-Y
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Basic Data:
Nominal Voltage of the Network Uygyig 245 kV
Frequency f 50 Hz
Coupling Capacity of Unit transformer C, 0,0087 uF complete
Rated Voltage U, 15,75 kV

Data for Grounding Transformer:

Secondary Voltage of Star Point Transformer Use. 0,5 kV (Definition)

Transmission Ratio: Tr = U,/ (V3 * Usy) 18,19

Protection range 90 % (Definition)
Safety factor S¢ 2 (Definition)
Earthing factor for grounded networks Es 0,8 (Definition)

Calculation:
Primary Current:  lcprim = (Ugrid / \V3)*2*Es* m*f* C, 0,309 A
Secondary Current: Icsec = Icprim * TR 5,63 A
Load ReSiStOF R = (l / Sf) * 0,1 * (Usec/ Icsec) 4,44 Ohm => appr 4,4
Current of Load Resistor R with 100 % UE:

limax = Ugec/ R 1136 A =>appr. 114 A

fort<=20

sec

Required Power of Grounding Resistor: P = Ugc* Usec/ R 56,8 KVA  =>appr,

Primary Ground Fault Current: lprim = Usec* Imax / (U /v3) 6,25 A
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