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Oil insulated current _
transformer (35kV up to 800kV) Gas (SF6) insulated current

transformer




linear

with the angle p ~ N |
INnput polarization

turned output polarization
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with N winding
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Add-On Scheme: Integrated Scheme:

Sensor Head

Sensor Head

Opfical Fibre Cable

with Compaosite Insulator Optical Fibre Cable

with Composite Insulator
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Interface Electronics housed in
breaksr control unit

Interface Electronics housed in
breaker control unit
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F1 P2 F1 P2
: - A VA G Y
FPrimary terminals o O s’ o]
Secondary terminals
51 2 51 52 53
Figure 1 — Single ratio transformer. Figure 2 — Transformer with an intermediate
tapping on secondary winding.
C1 c2 P1 P2
o) o YT YT T YT, O
P1
Frimary terminals o | | | =
2
151 152 251 252
Secondary terminals o o =5 :II 5; Sf 5%
51 52

Figure 3 — Transformer with primary wind-
ing in 2 sections intended for connections
either in series or in parallel.

Figure 4 — Transformer with 2 secondary
windings; each with its own magnetic
core. (Two altermative markings for the
saecondary terminals.)
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Accuracy + Percentage current (ratio) + Phaze displacement at percentage

class error at percentage of rated of rated current shown below
current shown below

Minutes Centiradians
5 20 100 120 5 20 100 120 b 20 100 120
0.1 0.4 02 0,1 0.1 15 8 b 5 045 | 024 | 015 | 0,15
02 075 | 035 0,2 0,2 30 15 10 10 09 0,45 03 0.3
0.5 15 0,75 05 05 40 45 30 30 2.1 1,35 09 0.9
1.0 3.0 1.5 1.0 1,0 180 90 60 60 54 2.7 18 1.8
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- Rated secondary loop time constant

- Excitation characteristic

- Rated knee point e.m.f.
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CT Saturation Concepts

= CT saturation depends on a number of factors

* Physical CT characteristics (size, rating, winding
resistance, saturation voltage)

« Connected CT secondary burden (wires + relays)
* Primary current magnitude, DC offset (system X/R)
* Residual flux in CT core

= Actual CT secondary currents may not behave in the same
manner as the ratio (scaled primary) current during faults

= End result is spurious differential current appearing in the
summation of the secondary currents which may cause
differential elements to operate if additional security is not
applied
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Knee-point voltage is the voltage at
which a 10% increase in rms voltage
results in a 0% increase in rms
magnetizing current
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System FPower frequency | Lightning | Switching | RIV test | Max. BRIV | PD test | Max. PD

voltage withstand voltage impulse ir_‘npulse voltage level voltage level
kN Dry KV | Wet kv :::lttl;sgtear:{% uw;||ttl;‘sgtea r; I‘::.-' kW 1A% kM pC
36 70 70 170 -- -- -- 43 10
72,5 140 140 325 -- -- - 86 10
123 230 230 550 -- 78 2500 148 10
145 275 275 650 -- 92 2500 174 10
170 325 325 750 -- 108 2500 204 10
245 460 460 1050 -- 156 2500 276 10
300 460 -- 1050 850 191 2500 360 10
362 510 -- 1175 950 230 2500 434 10
420 630 -- 1425 1050 267 2500 504 10
525 680 -- 1550 1175 334 2500 630 10

Test voltages above apply at = 1000 m above sea level,
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m(H-1000)
K — e 8150 m = 1 for power frequency and lightning impulse voltage

H = altitude above sea level in meters

m = 0,75 for switching impulse voltage
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Pollution
Level

Light
Medium

Heavy
Very heavy

B W N B

Farokhirad
e wha

13 g i 23 (o 5 dhold T 393 T b

O yfiliw! 0 49 p> Alold W i 3> Jolgd o guano

|IEC 60044-1 .ol o0 oo

Minimum Creepage Creepage Distance/

distance mm/kV Flashover Distance
16
20 <35
25
31 <4.0
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"= Un x \/5 [KA]

S k = the fault level in MVA at the point where the current transformer is to be

installed.

If S k is not known, the breaking capacity of the associated breaker can be used.

U n = rated service voltage (line-to-line) in kV
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current
ey thermic stress
T = mechanical stress
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- switching off time: 0,1s...1s

lower envelope curve
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LI burden =15 VA
= - ..
-
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burden =15 VA

burden =15 VA

Dol 0 0318 3330390 & IEC 8 1nilint bl 99 iBlis Sl 4> il 5 K9 SN
400/1; 5P10 ;30VA;R ., = 6.20)

351 0gw (0 0310 Wb v Jaio (b s> il § & ol Burden &5 sl g 0 ALF yinio.
dilno 393 90 90 3 o po (31 A8 ! 391 yluio Wil oS (oL yInio 3 ouls i Burden
oéﬁ@
P.+P R +R
ALF' =ALF .- ——2" = ALF . = o0
Farokhl rad P+P Ror +Rg
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- Rated primary current

- Turns ratio (the error shall not exceed % 0.25%)

- Rated knee-point voltage

- Magnetizing current at rated knee-point voltage

- Resistance of secondary winding corrected to 75C
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U = ALF, (R +R..)I

Sec.n
U _ (R +Rer Mag ALF,
knee — 1.3
_ By +PcT)- ALF,
1.3-bp
IEC Class 5P: 600/1A, 5P10, 15 VA, Rpr= 40
to
IEC Class PX: 600/A: lyy = 1A Rated secondary current
U _OSVA +avA)10 o U, e = GO0V Knee-Point Voltage
R R, =50 Internal burden
U,..(ClassP)=13U, ..(ClassPX) =600/ R =10 Wire and relay burden
Maximum transmittable AC current
without DC components (secondary):
u B00V
gy = — = =1004 : . )
Rey R 50+10 CT with 20VA:  ALF, :ALF';:F;-T" —100 ;ﬂﬂ ++55“; *; -
ALF‘:"‘}A:%:*IM CT with 10VA: ALF“=.E~LF'L":T:§EI_—=1DD%=4G




C400 & 10P20, 20 VA

(S350 TANSI 8 yIilins! bl g3 CES WIS

C100 ¢ 10P20, 5 VA

: C100 & 10P20, 25 VA
C200 <« 10P20, 10 VA C200 « 10P20, 50 VA
C400 < 10P20, 100 VA

C800 <« 10P20, 40 VA C800 « 10P20, 200 VA

Example C200, 1A

Nominal ANSI-Standard burden

~_ Ytorm _ 200V _ oo N
201, 20-1A

POWEREN.IR

Class P Nominal Burden

P, =lh? R'=(1A)?-10Q = 10VA

C200 & 10P20, 10 VA

Farokhirad ‘
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(S350 TANSI 8 yIiliast b g3 CES WS

Example C200
typical S5A

Nominal ANSI-Standard burden

o) 10 ol D b LCT (ol

~_ Uterm _ 200V _
201,  20-5A

Class P Nominal Burden

2Q

P. =1, -R'=(5A)?.2Q = 50VA

il (50 530390 4 00 Jio (S 2 il P

C200 « 10P20, 50 VA
Farokhirad |




e -~ - - B -]

| o =

Class C:

wound-type CTs limits of error
800 /-‘/J
80
t 700
g E00 ‘_"_--r.
r =0 |
M 4mn // 40
. _—
| | "]
300
n -._._._._'——-' T
| 100 ﬁ,—--—"" I [
—
0 _— 10 |

] 10 i 30 40 50 =21 T &0 a0 10
gecondary amparnes

(S350 TANSI 8 yIiliast b g3 CES WS

Cann

400

C20o
Cloo

Ratio error will not exceed 10% between 1 to 20 times nominal

secondary current.

Farokhirad

Error will not excesd
10% for secondary
voltage equivalent to
or less than value
described by curve
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Fare

LY

lﬂ]II
1.5 mm:
50 0,708/ 16 m
40
i II:Il:lln:l[l]'
10 L T
E 1
10 SWE 1
180 mm:
0178 10 m
10 160 mm
0018 1D m
0 .
1] 100 200 LT
lengihim

(I)* =25 A* = high burden

VA

11 i

0
13
146
1"1 40 I:HI:II'
1:1 448/ 1M m
1.0
6,0 mm
0.3 0208/ 100 m
0,6 10,0
L1ITR 1M m
N e
0,1 A1@7 10 m
':I:ll:I | |
i 100 200 A00
length-'mh

(I)* =1,0 A’ = low burden

é
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b= SLFT = 1 .21

=B rmas=

1
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The DC-component of
an asymmetrical short
circuit is causing an
additional magnetic flux.

—===DOAC _ Transient dimensioning factor

=K, =1+l fort . = =

T, System time constant




o T RN T = Magnelic Flix

secondary current

‘{/’ J/ — pnmary current

POWEREN.IR

The DC-component is producing a steep riging of
the magnetic flux density




— Ratio Current CT Current

Ratio Current —— CT Current ‘

No DC Offset

- Waveform
remains fairly
symmetrical

With DC Offset

- Waveform starts
off being
asymmetrical,
then symmetrical
In steady state
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L
circuit breaker switched-off at current
ZEero crossing
B
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Maximum of induction Buo [/
/
Fd
R
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TFX
108

Error at rated currermnt

Peak error at rated

class ratio angle owercurrenmt
TPX + 0,5%: & 30 mim £ = 10%:
TPY + 1,0%: & GO min £ = 10%:
TRZ + 1,0%: + 180 £ 18 min £ < 10% [(only I_)
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CT Requirement =

IStCnm

P-CT

oy




Ohm * mm2i¥m
.ﬂ

m

mm2

Class X converted to Class P

» ALF'(actual)

IfPn =







Imporitant Standards

IEC 00441 19596M2
IEC 600441 2000/07
IEC 004456 1952/03
IEC 00442 1957102
BS EN 600441
ANS] C57 1311533
AS 16751986
IEC 18511978
BS Te26/1993
BS 3938/11973
VDE 0414

Additional

CEIl (Ialy)

CSA (Canada)

NF (France)

b2 Slewd! 5 o )il

Current Transformers

Current Transformers
Current Transformers
Voltage Transformers
CurrentTransformers

Current Transformers
Current Transformers

[amendment 1)
[franglant perfomnance TP)

cbsoclete ! — '
ocbsolete ! N

obsolaete !

POWEREN.IR

Specifications for Instrument Transformers

SEN {Sweden)
SEU [Suizse)

ABNT (Brasil)
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