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ABSTRACT : Current transformer is a specifically device for
Electrical nmeasurement,this transfer hight curreat in circuit to Tow
current for- .measurement device. such as Amp-meter,KWH-meter or
comrponent of protection device.In the accurated of current transformer
is distribute to nmaly lTevel and current transformer tested to find
error,this have many method,But in the project we reference to the
Direct deflection method and mesuremnt by Electrodynamic wattmeter

and convenient.
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4. Ratio Correction Factor (RCF) Aawazas Transformation Ratio (R)
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2.1.1 Transformation ratio

- {a o
W?ﬂTNW?WﬂLﬂﬁtﬁﬂTﬂHﬁﬁdTuzﬂﬂ 2.4

Lua. N bac = 90 -5 - «
ac = I_, oa =nl_ U’ oc = I
be = I_ sin(80 - d -~ «) = I_cos(d+ )
ab = I_c0s(90 - ¢ - &) =1 sin(s+ o«
1 (oc)® = (oatab) “+(be)”
aw'lh I.° = [aI_+I_ sin@¢+a1” + [I_ cos(F+a)l”
" %1% 4 1% sin® 4 + 20 1 sinGi+a)
+ qu cos” (§+a)
=0"1_ % + onI I sinG+e) + I°
nia D PP il sn My® Py ey 22 LH... (5)

v
§9tiuinT1871 Transformation Ratio Arinifu

1/2

R =1 =1I0°1 % +eanl I sinG+a+1 1775 L ... (8)

< as 1 4 {
CT.1uqauﬂ§ qsuaa1ﬁd1unaqn15uﬁﬂ5ugﬁaan1zuﬁq§sgﬁﬂqn uaziWdLZa T8y
-~ v 3 < 3 4
nTzud iRy 180 v dumilaudaenTeudlun1udiindn cT. azdardgidaniiaan
ﬁ 's v ¥ s a4
aTeud I_ tduavAlTznausasnizud I dviluntTaanuuunailis CT.RITHAY I < nI_
PYREEY ' d . LV PR | | e
Tas I_ #A uBENIN 1 % mav I 493211 In I_ asuAnauIzinifiu nl,
4 - =Y ﬂ
FINRUATITN (B) ATl BAURNN1TINNTA LU

R = In"I.° +2nl I sinG+a) + I ° sin’(F+a)1’’®

I



nl +I  sin (f+a)

I

= n+ I sin (F+a) ceaed (T

) 4 i of 4 .
A1TREUTENWANFNNITN (T) u911ugn§aquazLnuwzﬁuna1u110u11ﬂ1§uﬁﬁa
v afad ¢ -1 < e e
9 uta nqvanUqunauﬂu AanTuna11ay Secondary burden #A1 power factor

(iudn lagging TamtduniaunaRaty

< o
UAZINFUATN (T) FIW1TOUFASAUN1TIRANAS

R = n+ 1 (sind cose + cosd sina)
IS
= n+ I sind+ I cosd veee. (B)
IS

4
Lia

I, = I, cos «

[\ 9 I_ sin «

2.1.2 Phase Angle
4 N Y v o £ . - -
LwﬁLﬁainaﬁnfzuﬁnwcﬁwuqaagu ﬂza14n1unULWﬁLﬁasnaqn1suﬁn1q§1uuiugu.
ﬁ ) v o - v v -
R LEEISUNNEY nwn1zuﬁn1qa1uqasgu (nI)) awunaqnszuﬁnqcaﬂuU§ugu (I)
a » v aQ a . Y] ) -
- HHAzLUR (<) ORTENANINATUNAEAN (DD wImwInTEUANIIAMUINAN (1))

NNTEWIN I fu I,

§aqu T NN e LﬁuguLWN (phase angle) 3IMNIWA
i -
Lﬁa7nuﬂaq1u3ﬂn 2.4

tan o = be = be

ob oa+ab
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= I cos (J ta

nl_+I_ sin (& +a)

d o [ P
(4B ¢ NIUIALANT LTI8NNT0L AU

s = I cos (& ta) rad .....(9)

nl_ + I sin (& +a)

4 o < ¢ A ve Ny, a
LN8 I° YIUNRLANNANT ATNNINLNEWTRNY nIs AYUULTIFINITOALATTHINTAN

A1 I_ sin (§ +a) 1A

AIUY e = I cos (& +ta) rad .....(10)

al_

I cos ¢cos o - I sin sin «

Rl
. I cosd- I_ sind rad  ..... Xll)
nl,
_ 180 x (I_cosd - I_sind ) ~ degree ..... (12)
T nl_

4
\//é.z A7IMAAALRABRUAANY CT. (Error)
< . . 4 .
FIIARUNIIN (8) Wanay Transformation ratio ( nia actual ratio )3z
t 1 e J . g 1 . . H- 4 -g Tar 0
1uinifiua1sas Turn ratio Z4A1 Transformation ratio WiuAen HATUBENUAT
magnetizing wazA1 loss components maqn1zudnisgu (exciting current) R
ﬂ . 2V o J A’I’s w
i uﬁﬁann11u1naﬁ11uﬂa1ataaau (Error) awlunn1ianTeud
{ B B 4 4
LWL FaTRANNTRUANRAAN(I ) 3ziAaaulU3InuN 180 avf1  LUBNIINWRDAEY

3] a ﬁ [Y He v
n1suﬂn18qu(10) ﬂaQﬂTSUﬁﬂ§NQﬂ ﬁﬁﬁ?qﬂqﬂ 180 A4f1 L NHN 9 a1atnquﬂqaaq
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Rnﬁﬁgﬁawunﬂaau1su11q actual transformation ratio 1M8141d3nA1 Turn

ratio ag141lT

ar ‘ .
2.2.1 FRTIFIUAIINARIRLAAAY (Ratio Error)
1w a (uugd
ANBATIEIUATIMARRTINITRILATIENTRA LA

nominal ratio - actual ratio x 160

4
% RAINUARIALARAY

actual ratio
E - R x 100 veeeo{13)
R

4
2.2.2 ﬂ1ﬂuﬂaﬂataaauguxﬂd (Phase angle error)

phase angle () = 180 x ( I cosd - I_sind ) degree

T nIs
; 4
2.2.3 ga1aﬂ91ﬁuaaqaLaaauTaaﬂisuﬂa(Approxmate formula for error)
fo v ¢ : ﬁ-éu Y O
qﬂnvmqadqu%MWQWLua1Lau {(burden) d1u1nmqs; UAAURAUAUT aquuqu
ﬁ o o <
3¢l uquuan uHazTRgUNAIz N IUIAL ANY
4 .
Luagu sin = o LAy cos =1

- ¥ 4 4 ,
AJUUIINTUNITN (8) UARLRUATITH (12) asﬂﬁuﬁsntiau1§1uusﬂu

R = n+ I ceenn (18)
IB
uas . = 180 x ( I ) degree cee..(15)
L nl_

4 4 o o B {, v
tua I, = nl_ UAZLNBANRITN (14) URZANRITN (15) AWIT0WFIUTAIN
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R = n+nl_ = n(1+41) ceee. (16)
I, I,
uay s« =180 x I degree L. ... (17>
T I

2.3 Qaﬁnuuznaq CT. (Charcteristics of curreat transformer)
! < 4 ¢ ¢ ¢ v a a
2.3.1 ﬁwaqﬂuﬂawaLﬁaauxuaqaﬂnwaaaasuwﬁLaafnaqtuaitauaﬂuqaagu
1 2 4 3
- BAT1d9UA7I4ARTALARAY (Retio Error)
- ¢ 4 e ¢ S 4 4
dﬁﬂiuLuaitauntﬁuﬁunﬂuﬁuﬁnﬁzudqaaqﬁ (15)ﬂsgﬁnaquiqxﬁaau1wﬁﬁtnua1
N ﬁ 4 o 2 [ VI . A
#1 (Es)qu ¥l uquuvnwantnanuaznﬁﬁnﬁqnac Actual transformer ratio ¥an
) 4 w é dﬂ 4
gqnqﬁ Turn ratio ¢ thnqawnﬁunﬁi 13 ) UAERIMTULUBTLAUNLUUAUNBURUTN T
a A . W 4 < . ﬂ 4 o X
uﬁqaagu (15) ALUIMULM T AR AWTIWE A L a0 (E_) gu CH uqnau HANLNAIUIL
. ) 2) ' of ! y o 4 v Y
n11a1 Actual transformer ratio ¥R7A1N21 Turne ratio dwufuquntnﬂ1naqu
-90 adf1
- gulﬂﬁ (Phase angle)
4 L ¢ Jﬁq., { a v o 9
IMNTUANNITN 10 FIMTULUBTLALNL YLALAALALT 3WIVTTANLR 2 NI Ra
ﬂ 4 o v L ] 1 v '
1. qutwﬁ (Phase angle ) 3yl uuqntu@gu&'unwuaa 9 ( n3anatrrlavaiwiinag
4 v a ad
uwnlaasnﬂqawuqaaguuﬂﬁge )
{ o “ £t v 1
2. HﬁLuaitaunsﬁuauaﬂuﬁuﬁuange gut511nﬁgu 90 89A1 AIMNIUA o IUNAT L UUAL
o ' o ' {
uasd1MTUtuaTLaunLﬂuHWRﬁﬂﬁ%uﬁuﬁ N £ aztﬁuauqu 9 qs%ﬁtﬁuuauuntaua
' ¢ ‘v o a a o) a .v.
HWTRQHBuRWLWﬂL?ﬂTuﬂﬂLﬁB?RWMRQNWQQRSQN ﬂzQBQquguJ' AIMAN1THLWR
- 4 - | - 4 ]
\gaTray al, iEated 1, Heliuiiis 1) uas al, t§1lnRfunandu widd o aefan
anady
4 . .
niTiUasuilasaay Transformation ratio (R) UATNULWE ﬁaaquf n1
v o ao < 4 W ) -4 ‘e Y] '
awuqaagunquﬁaq1u3u 5 azLnuvwaaiwﬂvuuazquLwdaznuagnunTsudnﬂidiwqﬁuwuuu
I3 < y 9 [y - s
inandl > uazn1suﬂ§mtaa1uunutnan (1) T9Aa nIsuANTEAL (1) uwiay 370

4 a « 4 o Py
Curver azuszqnau1a1nauwuauﬁn¢nnﬁnuq
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zﬂn 2.5 usgavnaTiuaaunlaNaay transformabion Ratio uas
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n -
2.3.2 wamavn1TiiasunTrudusnay
’ .
4 o d € T d 4
LuanssuﬁﬂgugulUaauuﬂaq1ﬂasn11nnizuﬁqﬁagﬁtﬂaauuﬂaqnwuaaa nuTN0s
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\ High-lmpedence
o«
2 Low- Impedence
2 burdem
- ‘ .
Secondary current —e- : Secondary current —

4 4 Y 4 4
zun 2.6 naTidasuulasy R ratio Ra zﬂn 2.7 n17idasuwuilay Phase angle
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2.3.3 uaaﬁn11tﬂaauluasxaunﬂqaﬁuqaagﬁ
- —1 a o ﬁ . Py ¢ ﬁa‘g . ¥ a
n11twutua1launaqqaagu tuuwan IInasavTian-uantdiwnay A1 IMLnauTy
4 - . a a b4 d . v PN o ' <
Lnaau1wﬁ1Lnuavuwnﬁqqaaguuwnﬁu (E)) %qaznﬁﬂunwstwuxﬁuu1¢uuLuanuasﬂqﬂu
' Vv ] «“ - X g ¢ . . ]
WUINURT AL AUUN LMANLRNTY T9A7 Transformation ratio uasgutﬂﬁ13u11qﬂ13uﬁ
Y @ - “ 4 bd
UsunuuasﬂTzuaqaanu LABUNANTUIUNTIR UYL IN auzﬂ 2.6 War 2.7
L ] 9
4 4
2.3.4 "aamaTidaauuntdaserun
- o . ) [y} ) < M
nﬁiquﬂaﬁunﬂztﬂuuanwﬂﬁﬁuwuuuwuuutﬁuu7quuLnanaaaqiaan11UNaﬂwnn11
Q‘ 4 U @ o ¥ < < ~ a v v ;74
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/ 4 ¥
2.4 11734818 714ARIALARAY (Eeduction of errors)
) 4 4 t 1 L
WITTUIRINFUATITN (16)  UATAUAITN (17)  AMMUANAISTENINNAN actual
o R o =]
traneformation ratio nuA1 turn ratio agnunssuﬁgmLRsTuunutuan (1)) uay
gutwﬁﬂaouﬁauﬂaqnisuﬁ (traneformer phase angle) Euaéﬁunisuﬂﬂ§ﬂqﬁu1uud
[ [ b)) R . - ' v v
inan (1) WwinelafatanIInT actual traneformation ratio A1L3170a  turn
. + a1 v ° ot
ratio A7 phase angle 3uAIAE 9 TaunInTzuA 1 uar 1_ Azuan
v J f [y
uaatlalnaununIzus 19
: lgﬁu 4 K v P [Y)
RAYIMAL UuAnRUEN1TaaNL LY tWwad 1811 THAIRITNAR AL ARBLLAERY LREAY
o ve ¥
arua Ay
2.4.1 AN¥ATN1T8ANKYY (Design Feature)
&
1. uauinan (core)
4 . v o d £ %4 4 t v 1 =4
nﬁinasnﬂﬂntnaﬂ11uﬂaﬁaLnaauuaanqa ANAANNTEURATISAUINUNLNAN (1)
v o a I - ¥ s Y v o
uaznfzuﬁgmLRa (1=) WABIHUTUINLEE T ANULUAULMANUUITRANNAY reluctance
: ] o <y [} d - v
Uar core loss A7 N17aANAUAT reluctance & MTUNINLABRNLUANIENITATRENS
o a1 - v ¢ ¢ ¥ | P Y
1ﬁuﬁﬁnﬁnﬂﬂ11uiuﬁ1ugq s NIGLAUTASL UL TIUNLNANTY | WUNIER 18 9UAUN 14 1
- [] } 73 [ ‘: _ v Vat ¢t
» UTHIWAIIUAUIUULL UL TIUNLNANAT 1 TaBUNRUAN CT.asgnaanuuu1nua1ﬂ1ﬁuwuﬁ
f o t 2% 1 1 . o
uuutﬁuuiquuLnannﬂnqﬂuﬂauﬂaqnﬁaq (power transformer)

d ' ~ o v 2 v oo ' e wu ﬂ
ANBEIINUNRDNITRTINUNULNAR FLRAGUTAARDNBNUNULUANUIELWT IS L Ha")l.“q
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o . [Y RPN . 2 d < : . v 1 ' o~
nM1nifiagay air gap TunuAkIMAN T93sn1IMNATmaY reluctance EALREERTE TN
v 2 a - Y < ¥. v
uuLnan(mmf)qznuaLUaaq1ﬂnUanuad1uu LTwﬂwuﬁ1nnqzaaﬁ1ﬁu§mt3aaﬁnﬁ1LuquTQ
' = P - i) ] t . [
TAENITINVUNRUN LMAN T L nafu nTadaTmiuL N1TARA core loss nven1lRTaanng
<4 - s . . 3 . j 74 a ]
Laanvﬁqnuﬂﬁ hysteresis #a¢ eddy currenta17iundn1TNIIMLNUNAIATINNUILLYL
Y] 1 2 ) ow
LAUL TN LARNANA2 S
P < dates ﬁ . 1 s v w
Tun1viguanunuinanaay CT. nuAanm#usl uqqunauasnwa1nuuutuanu1uaqzu
o . a u " 2 o R Y] . Lat v 4
N(8)NINIIL ALY L AUL TINU LMANND A air gap uaannuareluctance wagnia
. ' 4 »
aﬁanWLﬁuzﬂiwoau 9 n'la
4 E . . Jdl Y3 Ve 4” iVl
ununfdd Nickel iron nunﬁn1ﬁu3uﬁnu§qun1ﬁnu CT.ﬂﬂadﬂ1Tﬂ?1ugnﬁa€§ﬁ,
- al ' . . @ v
unu Mumetal (78% N1)asu9191wuiuﬁ1HEQ,ﬁ1 loss ﬂwuazﬂﬁ1u11a1nuwuaaﬂun11
f7) ot < [ 4 - ' v 4:
TH9UTASNAIAINTUEIY ¢ HAYLNAAY 90,000 INLAAIINATINUUILULIBIL FUIL TINAN
a 2 4 < o w1 2 4 ﬁ .
T8 0.35 Wb/m LuaLﬂssuLnaunugwﬂawuiuﬁqugqqanaeunukuannL uitnusillcon
4 ) o e LAY,
stesl (4500) NLARINAIINMUINURAA L FUUTIUN L MARNAIUTEN 0 0.5 Wb/m~  unw
Jd8 4 ' ; ‘ P .
Humetal asauavnaqwunuwuuunaqLﬁuu70a13q1uLﬂNﬁsdﬁMTU@ﬁuﬂssLnnprotectlve
i o o4 o 3 3 N
WAz LWUNLAU overload relay annd Mumetal (77unyg Nickel iron Alloys)

af
HTIRTUWN

i
51 Jil“

< 1
UM 2.8 a.uuwIeUMIL b. wuuiwaniag
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2. Leakage Reactance
. V1w 4 < ¢ Q‘gu
wanay leakage reactance AN IRAIBATIRIUAITURATIA L ARBUNAN L WHTUA
v < e E Y -« v -
ﬁun11aaawnaq leakage reactance Taanﬂiwunaauaﬂgugununaa1aqaagu1naq nuy
AN TRV TR leakage reactance nw«qaagﬁaaaq HREAITIHUARLULISNINIEE 78
[ PYRDN Y 4
1nA1389 leakage reactance amavia TN THAITHAR IR LARBUARAN
3. n17U¥uuR9dwIvTAY (Turns Compensation)
4 v o t 4 -
aawuLnzqa1quaqnuauuaqnfsuaqsgnﬂfuuau TAEN1TLURBUARTIAIUTAYTARIA
- e 1 ~ v e 4 * 4
UNABRTARIUBAY T/Tp SUTHUALARTIRINIAINTEUE N1TLUASUIUAIIWINTALIE L UREY
v a a o ) Al ' . o o -« I
NRIUNAAAN n11LﬂaauanawuﬂsuquuuTuﬂdinﬁLw113n11LUaauLwaqanTau qrURD

<4 ' . .
NTEUANAN  AINFNNNTN (14) A17ad actual transformation ratio Aa

R=n+1 ceees (14)

nfimualnf nominal ratio (k_)inafiuAn turn ratio (n)a1mavactual
transformation ratio (R) 3#HAINIANIN nominal ratio

ﬁﬁguﬁ1tiﬁaﬁ turns ratio #7a nominal ratio A1 actual ~ transfor-
mation ratio ﬂsgnaaaqu1§1aﬁunﬁ1ﬁ11ﬁdﬁ actual transformation ratio A"
L3107 nominal ratio &1ATAR3NTANIAAINE a8 1RR TN

CT. 1000/5 A #A1 loss component (1 _) \N1fiy 0.6 % ﬂaqnisuﬁn11§u

(exciting current)

nominal ratio K= 1000 = 200
5
Loaa component 1, = 0.6 x 1000 = 86 A.
100
dwusaunamlgngl T, = 1

] . I o . . v
fi1A17a4 turn ratio iN1Mu nominal ratio iT13%1A

n = 200
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iMIWTIUNINAUNAEAN T = 0T, = 200 x 1 = 200
A1 Actual ratio R = ntl_ = 200 + 8 = 201.2
1 5

f1duNAI1 199 muTan 200 7aun1qqﬁsqﬁ ae1dimanTauity 199 Taudy
3. . ,4!}. Yl e
uuAq actual transformation ratio nuntasauautaulslaininu
R = n+1 = 199 +6 = 200.2
1 5
v ' . a a B w . LW
asuuL1wwu1wﬂﬁian?ﬁuﬁuiaunﬁqqﬁaguLanuaaazn11nﬂﬁ actual transfor-
mation ratio 3wdA 1nALAEY nominal ratio
. a A > A [ e .
ﬂﬁ1aaawu1u1aun1qqaaguaqnuquiaﬁaqvauazn11u actual transformation
. q ‘e q = v . :
ratio HEWIALNAUALLNATY nominal ratio ¥a¥ CT. WANITALIIMILTAUILNWANES
1 4 ¥} t 4 ar
uwnaanﬁwtUaﬂuuuaqaniwﬁduaaquﬂaWQLﬂaaunaqguLWﬂ(phase angle error)® 1Ty
CT.

a

. P e X £
ﬂ1Taaaﬂu1u7aunadnaa1ﬂqﬁagn RN AATUADNTEURUAS LUATLARTAY CT. 3y
< aat -1 o v )
tUrautd 2017wy CT. 31980131 "Compensated
4. 3¥n17189 Wilson (Wilson compensition Method)
««H«w . < % T .
IMUNRUNILUARIIN M.S. Wilson UNY General Electric Comnany n19amia
- <« » Ve 1 4 2 I ar [ ]
aaanﬂqqasguasnw?naasﬂﬂvua1wuﬂaﬂaLnaau (Ratio Error) afaduauwiniaaas
¢ P) aa A Y ﬁ
ﬁﬂnaeaawuﬂawatﬁaauquLWﬁ (phase angle errors) L1REITNITIURNHASULLUUAT
4 . 1 o of [} Q! 4 i v d“ 4 B - .
tUaay Ratio aanynalu 9 u1ﬁnﬁTaaﬁquuqn1ﬁﬂaa1aaanitaa1na¢ﬂnqaaqu (Auxi-
- a ' 3 ' o
liatry secondary turns)n14§1uqaaQuﬁaauwuznaqunutnanuasaaagn1unun1aﬁ1a

L] ¢ > (v . . “ v
qﬁaqﬁuasazuﬁﬂaaaaaﬂqnﬁqazgﬂaaqqaﬁ (short circuit) LwaﬂﬁﬁuUTUHEQ phase

angle
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I~ Prim.
aqa Sec.
—~ B Sec
™~ :
= Prim. | Direction of Core Flux
/ |

7
Shorted turn

4 ) : /
zﬂn 2.9 ¥Wilson method of coinpensating a current transformer.
(a)Diagram of the transformer. (b) Detail of one curner
,showing relative this dirirtions.
« 48 2 ¥ voq
naa1aaanata31uazﬁ¥ﬁqLﬁuu1quuLnan§u1u7auqﬁaqqunuﬁaq131uzﬂ (9.8)
o il 2 na ¥ a4 v 8 a ) 8 e w
LU LAUL TILALNANL NATURBIRIUAS L AUL TIUH LMANLATH A UAT L ARG TIUHLRANIANANY B
) ' v » 1 & £ AN 5 o v o o v
NAT NN ULIAY LTI TN LMANATT L AU TN L NANNIR AR IUBIEANA 1T LWEA §18720
1 o TR - > q o 1 1 v
AUIMURTAIDDILAUUTIUNLMRANAITINANTY (1 n78 1| HAWID) Tudiuzay A LAY
1 8 4 e gV « S o g 3 o « ¥
uTquuLnanngeﬂu IUNTINUTLN A nqjaauﬁdLﬂuu7¢uutuan1uﬁ1u A IWLWUTIUASIN
la \ Q' s <\I v ] v '
Yuslufadunan1TiwnaaenTeud (nonlinear) NITIWHAAILRUB TN LMANISUAEN

o v o ) ' < & ' v a w )
NITLUNTAINTEUR AVUULAUU TN LRANNILHIUNIGIUTLINEAY B UNY  UACICAANIUIA

o a ) : 4 o~ . - - g @ . v
avaaan%taa‘quﬁagu 5’0Lvmaunmﬁa'm'm':aunaqnaaaqaagugwuwn'\‘mn‘wua’ ].g

de

4 f o ' . o -
aRadtdatUTauLnauiy CT. Tunﬁ131u1aﬁnaauaﬁatﬁauaznwﬂﬁaasﬁd1unaq R LWy

43

o

. & l¥49 v .
MITNTENIAMNAIULWAABINITIN  Curve 789 ratio ua® phase angle 7Taumu
4 ] d ded 43 ¢« oV
(3Un 2.6,2.7) uazugrwmaaalaaawIunInguanaenuazTutuIraRIznIINNT1uILIR
a  ad, _wda ) 4 o 8., o2
naqn13uﬁqaagunn11unua1ﬂuna1aLnaauuwnaaﬂ1u UseTgdulnnann1TunIIRd 18190
Py} M‘l‘g <5 v a 1 e d4 aQ o
UTU Curve INiwuaw Miaaaaqadanw1ﬂ1uuﬁea1u1u1aunaa1ﬂaan%taa1n14qﬁaqu
o [ « QW a v ¢ 2 u v o '
N1TARINITTALUT L BUALNAN M INLNALAULTIUNLNRANRINANAUL FULTIUY
L . o -] < < . a w -
LIRNNANATTNITUANMMNZUIL L NNARLUKATT Shading bandR17ina L UL TIUHINANAINAY

-1 ﬁ o [ Y o w Ve - . Ve 4
Uizl uuanﬁ1nn1zuﬁqnaguLnw?nanun1sudﬂ§uguuazqzn11uaa:ﬁdvuaoﬂuﬁaﬁatﬁaau

qutﬂd (phase angle error) 1A1aRAY
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~3
1inNnn 3

TRTeE TR NI AL RN TELE

3.1 AnpazTaTedTIvEay CT.dmTu1u High Voltage

UTenausas prinry winding Te¥nsariduusuining11Theaindigh Voltage
AR AN E T 1aBNT High Voltage an@iumiiy SecondaryWinding 3wagIuTATy
F¥9d2uan S nEar N1 THUE 13 LI UAINLAUMT AR M98 primary  winding ﬁqgu
3.1, 3.2 310 Secondary Winding izgﬂaﬁaanmtﬁu Terminal siwqmwzﬁgwsi
1-4 Cores 3747y Terminal R4 9 %uaéﬁ'u Ratio 1@y CT. %daaé f94 Winding
%qnuaasuﬂaé1u Insulation 0il Tas Porcelain Shell ﬁuﬂwzuananﬁuﬁq

3.1.1 017189 1unay CT. @ mTueu High voltage

310 Secondary Winding ﬂzuanaanuﬁtﬁu CoreTnsuﬁqtﬂu Rario 1ay CT.
%eaqaqzﬂ?unssuﬁYﬁ%oué 50 - 5000 Amps. TREATENAN TR Secondary
vihs 1 Amp wia 5 Amps. WaausTiauarang CT. dhAtm 9 Ge81ad1ezay  ratio
284 CT.

- BBC TYPE AOT 245 KA -
100/200/300/400/500/600/800/900/1000/1200 = 5// 5// 5// 5 A.

ANEI88 9L R CT. @ wnTndfunTsadliliE 10 Ratio Awus  100-
200 Amps. NTLUdNI9ATL Secondary aan 5 Amps. IaaN 4 Cores Intdanizunu
M111891416A9A Prinaryazaal Ifiug1edyTaaaanuuulnnszudinalua1y Secondary
(Bt Audadaie Tumasianteudinadae prisary tAud EﬂaﬁaRQTEdﬁ CT.-Ratio

< | 4 ' o w 1 o
1unmsn1¥qwuag LHB3E1ANTIUIY C.T. 3azian tdalnTastataTaunntuntalanunien
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0 EEEROBOEAEOOOEO

INSULATED PRIMARY WINDMS
PRIMARY. CONOUCTORS
PRIMARY SHIELD CASE

M.V, TERMINALS ‘
EXTERNAL CONNECTION LINKS
END SHIELD OF METAL FOIL
CORES :
SECONDARY  WINDINGS
PORCELAIN SHELL

TOP HOUSING

FEEDING TANK

"PRESSURE RELIEF OgVICE

LOWER HOUSING
TERMINAL 80X

T NAMEPLATE

GASKETS
INSULATION QlL

1 4”
suﬁ 3.1 adagRudTenauday CT. ana NISSIN
94
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PRINCIPLE

[fE=

>———-@

! _. -
7]

- Wuu BOTTOM CORE

1%

~13

— ;ﬁF---. - f

) [t R e ) s

§rre e e N

=
-

‘;_

Rl ey

ezfmn“nuu=nnuwnuv<<_¢;s =

=
mpET =

v
3

TYPICAL DESIGN

PRINCIPLE
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3.1.2 i’agaxiqm%‘amﬁamsaiw CT. uuy TOP CORE uas BOTTON CORE

Application for comparision

Top core

Bottom core

1. Primari current

2. Electromechanical fore due to short
gircuit current

3. Partial discharge

4. Uniform distribution of magnetic

fields in core

5. Qil circulation

6. Thermal loss

7. Number of cores

8. fimin
9. Seismic condition
10. Effect of explesion

11. 1M

wuTEunYy > 1000 A

Low

Sensitive
Symmetrical design

and low flux leakage

Difficult to cool
Short length for
primary conductor
Limit { liasnin 4
cores )

BT oy |
High CG. (not good)
TUUeUEN I

> 1000 A: Low

IHusEun < 1000 A

High

not Sensitive
Local saturation in
the core me be
occurred ( not good)
Better
Long primary
conductor ( High)

No limit

winnd
Low CG. ( good)
Tuunnnt

> 1000 A : High
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~ 4 . < o <
3.1.3 Riagvanyar MAGNETIZATION CURVE anuﬂuauavuﬁqn1§ﬂ1snautﬂu

CORE

26

<107 g
P4

18 ~
3 z

16
A 2 -

(Gauss]+ // 7/:

[s}}

_ \\T\

(3]

H = Field strenge [A/cn]

B = Peak value éﬁ induction [Gause]

1 = Nickel-iron with about 75% Ni

2 = Nickel-iron with about 50% Ni

3 = Cold-rolled silecon-iron with rolled profile

For precosion metering cores,core material 1 and for

protection cores,preferably core material 3 are used.
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3.2 Symbuls uar Accuracy class aav CT.

3.2.1 CT. SYMBOLS (ANSI/IEEE C57.13-1978)

SYMBOL SIGNIFICANCE
Ratio between primary and secondary amperes
(coien) Example : Current transformer with single primary winding

and secondary winding. Current ratio 100: 5 A

%

(Lower case)

Current ratings of transformer with 3 winding in two or

more coils for sieries or multiple connection.

Example : Current transfomer with primary winding in two

coils for series or multiple connection for two raties.
Current ratio 100% 200:5A

I
{ double slant line

or double vigule )

Ampere rating of separate secondary windings each
having an impedance core.
Example : Current transformer with two separate secondary
winding and two cores.

Current ratio 100:5//SA

&

( ampersand )

Ampere ratings of separate primary winding on one core.
(a) Transformer with two or more primary winding used
individuaiiy.
Example : Current transformer with two primary windings.

Current ratio 100 & 500:5A _
(b) Totalizing transformer with two or more primary winding}
all used simultaneously and connected in different circuits.
Example : Totalizing current transformer with three primary
winding.

Current ratio 5&5&5: 5 A

(e) Transformer for 3, wire single phase circuit with two
separate primary windings.
Example : Current transformer for 3 wire sigle phase circuit.

- Current ratio 100&100: 5A

/
(single slant line

or virgule )

Different primary current ratings obtained by taps in the
secondary winding.
Example : Current transfor mer with taps in secondary
winding for additional ratios.

Current ratio 300/400/600 : 5 A
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3.2.2 Tauatdeiiaufiautun173auie ACCURACY CLASS 19 CT. T@wiay

HIRTI IR T
Country and Standard
Application Europe (™) USA Canada Australia
IEC 185 | ANSI C57.13 | CAN3—-C13—-M83 | AS 1675

Precision metering 0.2 0.3 0.3 0.5
Commercial metering 0.5 0.6 0.6 1.0
Industial metering 1.0 1.2 1.2 2.0
Instruments 2.0
Instruments 3.0 8.0
Instruments 5.0
Protection SPX
Protection 10PX 10P
Protection 5P20 2.5L (2.5%) 10P
Protection 10P20 C (10%) 10L (10%) 10P

NOTE : (*) IEC classes are valid with minor modification for most European countries.

X =

Accuracy limit factor to be given.

For ANSI and CSA it is 20, so also for AS 1675 if not specified

The above comparison is only approximative and is for practical use only.
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3.2.3 CT. ACCURACY LIMIT FOR METERING

- IEC 185 (1887)

+/— % Current ( ratio)

+/— Phase displacement at % of

Accuracy error at % of rated rate current shown below
class current shown below Minutes Centiradians
5 20 | 50 | 100 | 120 S 20 | 100 | 120 | 5 20 | 100 | 120
0.1 0.4 ) 02 - 0.1 | 0.1 15 8 5 5 1045024 |0.150.15
0.2 075,085 | - 02} 062§ 30 15 10 i0 { 09 {045 03 | 0.3
0.5 1.5 1075 | - 05| 051} 90 45 | 30 30 | 27 [1.35] 0.9 | 0.9
1.0 3.0 115 - 1.0 | 1.0} 180 | SC | 60 60 | 54 | 27 | 1.8 | 1.8
3 - - 3 - 3 not specified
5 — - 5 - 5 not specified
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3.2.4 CT. ACCURACY ILNITS FOR PROTECTION

- ANSI/IEEE C57.13-1978

Accuracy Error limits
class Times rated Ratio emor Secondary terminai
current % votage
C100 (*) 20 10 100
T100
C200 20 10 200
T200
caoo_ | 20 10 300
T300
C400 20 10 400
T400

NOTE : (™) C = Caculated,for cores with evenly distributed winding,i.e when leakage
flux is neligible.
T = Tested,for cores with undistributed winding,i.e when leakage flux is

appreciable.



- IEC 185 (1987)
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+/— % cumrent

Accuracy

error at rated

primary cument

+/— Phase displacement at
rated primary current

% Composite error
at rated accuracy

Minutes

Centiradians

limit primary cument

10P

1
3

60

1.8

5

10

3.2.5 TYPICAL EXCITATION CURVE FOR C CLASS MULTRATION CT.

- ANSI/IEEE C57.13-1978

T oumaenT P = 230vE THIS LINE THE VOLTAGE F0R A GiveN )
- EXCITING CURREINT FCR ANY UNIT wiLL NOT
10C-5 22-1 Q.05 b S€ LESS THAN ©5% CF TRE CuAVE VvALyE
29C-5 €2~ 1 G.10 A T Sy
35C-5 §3-1 G.i5 B 4
e20-5 g2-1 Q.20
50G-5 100-1 0.23 <s*
000 } $23-5 122-1 0.3t 3
[ §35C-5  183-1 . . G.4t - P
ot BN e oA ]
£ - ogC- 051 ~—
w  P12525 228+ g 4 = ;2008 —]
S b s ar e\ e S
0 C=XS s | SRR S By e ——ee— 30C-% 1
ral L] — o T L~ = 335 |
: [ S i 0 e
> ; 3 3 /—-—— =t £3C-5 —
©Q STLOW THIS LiMT THS o] L —t— 40C-5
= SSLOW RIS LiNT VHE - e S I S T
= _iog b SXCTING CUSRINT FOR Y/ / s// — T Y 322-5
S - N VOLFLSE FIR V L/ | ) ]
Y g : g1 - 4
: _?-‘ / L] L 220 -5 4
2 [ AR AR s K
= T= L/ \_/ L 173 -8 4
- / > L <=3
AWAR
Tz
S /
S e mm
S 0 A Dhad I OF
3 P
. / ]
h N =
o
/// /
! . L
Q.23 C.1 - 1.0 19. [{aze]
STZINSARY A¥S EXCITING 2MPS -1, e |
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3.2.6 STANDARD BURDEN FOR CT.WITH 5 A SECONDARIES (ANSI/IEEE
C57.13-1978)
TABLE 4-1
STANDARD BURDENS FOR CURRENT
TRANSFORMERS WITH 5 A SECONDARIES ™’
Burden VoIt
Designation | Resistance Indutance Impedance Amperse Power
*" (obm) {mH) (ohm) (at5A) factor
Metering Burdens
B-0.1 0.09 0.116 0.1 2.5 0.9
B-0.2 0.18 0,232 0.2 5.0 0.9
B-0.5 0.45 0.580 0.5 12.5 0.8
B-0.9 0.81 1.04 0.9 22,5 0.9
B-1.8 1.62 2.08 1.8 45.0 0.9
F!elaying Burdens
B—-1 0.5 2.3 1.0 25 0.5
B-2 1.0 4.6 2.0 S0 0.5
B—4 2.0 . 9.2 4.0 100 0.5
B-8 4.0 18.4 8.0 200 0.8

NOTE: (1) if a current transformer is rated at other 5 A,ohmic

(2)

burdens for specification and rating may be derived

by multiplying the resistance and inductance of the

table by [5/(ampear rating)]z,the VA at rated current

and the power factor remining the same.

cance at frequencies other than 60 Hz.

These standard burden designations have no signifi-
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3.2.7 SECONDARY TERMINAL VOLTAGE RATING AND THEIR ASSOCIATED
BURDENS (ANSI/IEEE (C5.13-1978)
TABLE 4-2

Secondary terminal voltage rating
and their Associated burden

Secondary Terminal Standard Burden
( Voltage )
‘ 10 B-0.1
20 B-0.2
50 l B-0.5
100 B—1
200 B-2
400 B—4
800 B-8
NOTE Secondary terminal voltage ratings are based secondary current of

five A (100 A at 20 times rated) and standard burdens.



30

a
NN 4

A1 TNAR AN auYaIn TEud

J 4 o y 4 .
Lﬂuﬂ11nﬂﬁaUM1ﬂ1911uLﬂﬂQBTQﬁﬂQﬂﬁTﬂﬁ?“ uazguLWﬁnaq CT.NRA17¢N141
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1. A1THIA18711HAA 1AL AAAUNIMRTY ( Direct method )
ﬁa«J ) 4 . ™ o {w a v a4 ad
3 u1ﬂnﬂ191ﬂ11ﬂﬂaﬂaLﬂﬂBuTRELUTEULnEUlQﬂLBBTRWuﬂiuQN uasawuqaagun
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1 4 «f .
2. N1THIRIRIINARTRLARAUTRANT LT AL AL ( Comparative method )
ﬁ«d ' 4 < ] t des v v - )
LUUIENIAIAIINARIALAR DY TagnaTiyTauinauan n1a1an1¢awuqaaqunaﬂ
Y o . v o a o v 9] fe < a
nuauﬂaquﬂn1§1unu1uwawcaqnuwuauﬂaenﬁﬂaunﬂa1aﬁﬂwasn11n1q1unnwsuKU3uQuﬁw
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