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UNN 5 Instrument transformer

Instrument transformer Aagiinsninlduanginsnirsasiiadnuay/vzaglnsninounu
A (% ¥ A [ .
nFaagN1d  secondary @@ﬂ@’]ﬂmuVLWLLN@]WWl@Lﬂn‘Vl’N primary 184 Instrument
transformer @1unnuaNaanid

rdl ¥ o = 1

- fqﬂmm‘whLmﬂqﬂm‘mqmm‘um L78IN91 current transformer

- gunsninlduanginsniinusediu Bandn voltage transformer

current transformer (CT)

CT lslimilan power transformer wiansawAlduannIs electromagnetic induction
Wil anezns sty 1w power transformer nazualuatnuanam primary g
= o o o ¥ dl [ 1 = . 1
HAMUANNUTNLUNTZUANIY secondary gadulimin load usl CT Rupaanm primary 6@
aYNIN (series) MU line Wadanszuan lvianu vsanaqlidn nszualuanans primary azlsl
X o a |
TUNU load NFaaY
anautidszinnans CT IHiduaasriinniunisldau

dl Yo o . 1 . 1 A
- CT fldinnseia Tmﬂm@qﬂmm instrument 114 metering system A13°] AR energy
meter, current indicating meter NFadNNAN secondary Fandn metering
current transformer

- CT #Miuszuutleaniu (protective equipment) W trip coil, relay 9iFengn

protective current transformer

¥ a
“nuUINuad CT
A 1 d‘ [ a 1 dl dlol o
Ae wadnszuagernile unsTuaBnAmilanmAIeg mINNIAITIUAMUA rated
current 22497089A secondary Wi 5A uar 1A efluninsguluniandngiingnl vise
= A Ao | P . o v o o 1Y = al'
wspaNantunsadni  secondary terminal netildeuAUIWusege  Aniludesdiauaun
1 o ¥ v Aa Qd‘ a dgg 1 10 KX K
anunsonusausesuldaulazissuindnAnananaiuluszuy usivnnldAnTiateauau
(insulation) &4&1ATYTRS CT NFasd AN
- primary winding
- magnetic core

- secondary winding

- burden

1
a

primary winding iuanaafsiaaynsy (series) MU line W7a primary circuit Wi

durlla Jseuiden single-turn primary winding T ring-type Y39 through-type 4 line
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conductor/cable, #1378 busbar AaeIVFaaNITNNLTIEY (window) 284 core NRUAAIA

o R A = A Ao . . - =
secondary Wu@g@mmﬂm@mmm LAY FUANNUARNLUTAL multi-turn primary winding #1782
wound primary current transformer 21A89AU849 primary A¥iNIaLAZANIINALITAL NANIAD
NARE WNNNNaNNITRNAL conductor 289 primary ManUEANITUdAA9as AR LAY
ANNEAL ﬁLﬁﬁ%ﬁ’]ﬂﬂi:LL@@ﬂ (dynamic and thermal stresses)

magnetic core L{uUNWMANTLH induced flux lna AruantiRaes CT ndAyaily
dl = 4 1 o dl mdf-l% 1 o
LTRNANNAZIRAYNABNUNULT LAY ANNLYIENATS (accuracy) 189 CT ANUANLAUTUaYNL
a3inue9 material 11491 core uazlnea¥ranas core agsinld magnetic alloys

'
o I~

secondary winding LuAa2ATANASINNULLLNUNEAANTZ LA THANAY @11190T0
1 1 dll o/ U % o dq( [ . [~ o [ %
gnsalsine wsevednAld  AantiRees CT auegiy flux density lu core ludiAty
flux MAATUazAuat iU impedance ATy secondary circuit d@2unilaAa impedance
18497ARA secondary LNNIHAZHAININNGT impedance 18491Un90] 138 burden Nstaidn
burden {4 impedance aa491lnsnifsiany secondary 1 relay, LAFpINaiATE
1 v 1 v
gunsnfaws surisanaiiseszndneglnandiu secondary terminal $98%iaUNA A8 burden

484 CT a1anuiaendlu VA visa ohm A8 1

CT 73 rated burden Winriu P VA
rated secondary current g A
Z . burden =  P/(I S)2 ohm

% = I o
011 burden d power factor ININU cos@
PN resistance ALl R, =Z,. cos
AN reactance AzVNNL X, =2Z,.sin@
= U a a 1 da’ dld Yo dl % 1
UAueIatAN lalnAAdNTe CT A% burden @\‘]“l 1Qﬂ@u Walan i uazse
burden ARANRINTG rated burden 810 waaazN KL accuracy AU error Haaad AN

Taitlignsies Tsaznansialil

ANNIUUARING ©) RS CT
- rated primary current

- rated secondary current
- rated burden

- supply frequency

- accuracy class
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- system voltage Fini primary circuit

- rated short circuit current N1 l1as1W primary winding Wazszaziani ladiu

UANNIFNUURY CT
SINTZUA | 0 lnannung primary winding azina
- induced flux: ¢ ’ucore
- flux T core azwilniin A AL T secondary winding : E
- E, AeduinlsAanszug | . lualu secondary circuit
- ﬂiumﬁimmﬂuiﬂmu ampere-turn balance
N | = N_I_ (uideal transformer)

P p s's

sLuVlNﬂﬁ‘lea secondary winding QN4 resistance WAL leakage reactance WATFD

AN capacitance N181ANANGAUNEARS impedance 1839443
E S = l S Z S = k (I) m
(I) m \lu exciting ampere-turn : N ol
UUN | p'ﬁqgmmuﬂmmz&w A8 49U184 primary exciting ampere-turn : N ole
' , , = = Y
LAE A9UURN primary transferring ampere-turn : N ol ol Wanszuanudasldinanu secondary

Taildnszuaianum aanniiAe current error 1178 ratio error 24

i 2 o
Tauzn g9 core
Taned InwnUUan (core) Amali ferromagnetic material e9ann error WATL
. dl % =X o 3| % =K dl . dl
R1N magnetizing current N1 L4 N178579 flux asadusiasrnenEas magnetizing curve 91

WAANANTNANNUT NN flux density Lla& magnetizing ampere-turn 38 B-H curve

L

2 Knee point

B 4

3 Saturation

~a
<

0 1 Anale point H

aziiulidiiia flux density g91u azfindldnszuaninaulunisa¥ig flux uazidaiae
. X ' = A A A X o @ -
A1NqA knee point NszuAazgeaUati i laad flux nlasuwlauinauinsuandeanse

= ' = P . =< o L] .
1321N97 TaUZHANINANAN (saturation) BN 191H error 1nnlnng transferring
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Y | 1

=X . . dI o/ o 1
AN curve LAAIDN oriented electrical steel TIANNANWUS LTI 4 D09

1. 499 0-1 ludaausn origin MAUGENGU 989 curve AUNIRAT 1 NEENYN angle

b

point ANNANNUSTZ1INe B-H 1 linear 999il flux waz exciting current £19mn

HN

| 1
=

2. 4991-2 NAI™INAAT 1 AUDIRAT 2 NFENIN knee point FatimITNANIUSLTY
. = P . . A . a X A
linear 138NN linear A knee point ABJAYN flux density ANTUW 10% UEN
NITUALANT 50 %
. o o = & o X, A , X
3. 9N 2-3 NRAIRNIAN 2 AU AN 3 WENAUININBNAD saturation BINY flux
. dl QI dy £ (4
density WAUNNAUERENN WARBINITNILLANN
4. 4UAaNTBNFA saturation TLUAR gl flux density wnuldidasuudag ws
AE9NNINTZUANN FEN91999 saturation
. Y 1 dld a 1 =
protective current transformer ANl ey 0-3 Tunnusnunssualng usnud
NILUARRNATINANIUENABE TG 289 4 U metering current transformer azldd34 0-1
' :// a oa =] 1 ' . d‘d '
U Iuwﬁqﬂgumwhmmxmﬂu knee point AtuznNd full load current Tuatinuanann
primary wezazld core material Haaas
material 21 lunldAa
- hot rolled silicon-iron alloy
- cold rolled oriented silicon-iron alloy (electrical steel)
- nickel-iron alloy
- composite material
hot rolled silicon-iron alloy

TugAuane material AdvWNUMANRAUKANT2S mild steel iU carbon LFNNTWAN
£ ANy A . @ N ¥ YA, P = . X
ee HieidafAe ageing 139 vizaliangnsldeudu Aadaldeuazll hysteresis loss g4
d‘ 1 = o Y, o % d‘ . 5% !
Feer) AeNin1sWmu l silicon nanunu carbon i1 Wilayunizes ageing nualy wsitinld

silicon #naziliny uazindne luazmanuatsnuazianzg 111Ul hot rolled electrical

1 4
A

e 4 = e . a=R XK a v o 9 o v
steel NN silicon NANUBEAINATUANLFUAN permeability A1 aetlgnlgnindenias N1

4 o '
TWALIEININ transformer grade

cold rolled oriented silicon-iron alloy (electrical steel)
FlaNNNIWEWINTRRAMANNINAUA N3 1E3E cold rolled vinTANNN9nUFUgs
. 9/441{ o Y a = o o dz a dld o

magnetic property Ianrun liiAangFeesaiuLes crystal structure prulunFAnIanTa 11

1 %4
W flux AlvaluwunauiuduRoreduliuman (laminated sheet) 8RN permeability ATUNAN
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1 2

o 4 = ' A a a o 14 14 ! o
an losses MW CT Hauinanad ws flux ivaluiianieiiniAssdoandiuuaaum axiu
n13%in core sheet gt T vivesa U axdiaendinisindu strip wound core uaziflugll
ring-type core
nickel-iron alloy

prp o = . Ny oa A aa .

ulaned losses # WAN permeability g9 Hiedume Amuan® magnetic

performance azidaguulasinlésu mechanical stress @aulun) 1w c-core a2 isznau
v
uwaz bonded nauudasnduutiaiugl ¢ axiudnfudeslasiunaiaudne uazdsznay
1 = a a d”d =® % dl % 1 ?/

B8R NIHAR alloy THANNIIAUN AglHlan CT NFieenIs accuracy gaivintiu
composite material

\dnanugzming nickel-iron alloy fiu electrical steel 48/ A @1:1190ld nickel-iron

¥ ' . o vl . .
alloy 1Ans9nan9321In electrical steel i 1N mechanical reinforce

NSUanNankzad CT
- rato  ARERTdINTRINNTULAINIZLA  AINNTTUARTY  primary  iunszuasnu
secondary
Wi ratio 289 current transformer 300 : 5 HAANUNI8I1 CT H rated primary
current WAL 300 A WA rated secondary current NA1 5 A 1138
CT 7l multi-ratio : 100-1200 A. gnansnidennszual¥lé 10 ratio Aaus 100 A.
541200 A. Tneifinszugdnu secondary SANASAITNAL 5 A. LAz
naeifil secondary ManegALLULAAL core WHiRenldeu Bundn multi-core i
100-1200//5
- current rating factor : RF A8 ANRNUAWWINTBINTZUARNY primary i CT g
vnaulfetnesaitatu 1, 1.3 2 fludu
- ANNLNUEN (accuracy) ABANNGNABILNUTNTA9NITILAINIZLA FatldnwniLsing
147e1INY THA protection LAy metering

- polarity M lunstinitin secondary 189 CT dastn WsanNdNdestaNIseiu uasia

nanNsuaaeInIILg

AAMUUATRIAMNILNUENURS CT (accuracy class)
IEEE/ANSI std.

. Ny o o Ao -
metering CT mmﬂ@mﬂwmuum%mu

|
=

- q accuracy class Vl?xﬁ_qlﬁ'ﬂ 03,05,06,1.2
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- # rate burden ®¢ 5 uul A B-0.1,B-0.2,B-05B-09uazB-18

i 0.3B-0.1 A8 CT AN accuracy class * 0.3 % uaz N rated burden

WinAu 0.1 Q

o

. Ny o o dl o @ d”
relaying CT mm,ﬂamﬂwmuum%mu
e . 1 dl v o

- C classification L{un13uandn accuracymzqimmnm&mmm
L . . o o
- T classification ti1n19uanq1 accuracy mxuimﬁﬂmimmu (test)

aa o v

- secondary terminal voltage rating 1 NIEUANAATY secondary 189 CT =5 A

secondary terminal voltage standard burden Q
10 B-0.1
20 B-0.2
50 B-0.5

100 B-1

200 B-2

400 B-4

800 B-8

o

1 ¥
standard burdens for current transformer NnuAuNIATgIUTAN O AYH

burden resistance inductance impedance volt-ampere | power

(Q) (mH) (Q) (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 0.9

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

relaying burdens

B-1 0.5 2.3 1.0 25 0.5
B-2 1.0 4.6 2.0 50 0.5
B-4 2.0 9.2 4.0 100 0.5
B-8 4.0 18.4 8.0 200 0.5
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standard accuracy classes and limits of TCF for current transformer for metering service

TCF = transformer correction factor

limit of TCF

accuracy 100% rated 10% rated limit of P.F (lagging of

class current current metered power load)
min max min max

1.2 0.988 1.012 0.976 1.024 0.6-1.0

0.6 0.994 1.006 0.988 1.012 0.6-1.0

0.5 0.995 1.005 0.995 1.005 0.6-1.0

0.3 0.997 1.003 0.994 0.006 0.6-1.0

MY C 100 ANNUNNEAR WalNITua IMAENUAY primary Winiu 20 Win1ed rated

current uanue?i rated burden 1 €2 slaatifiny secondary AzifiALINAUN secondary
terminal WinAiY 100 T@as (rated burden x (20x5) =secondary volt ) Lay H ratio error a1n

AngAus LAY 10%

IEC Standard (International Electrotechnical Commission)

metering (metering core)

- Fs = instrument security factor ABANLILIINYRY rated current Nl core

1
a

LNABNAN

- accuracy mMyuAAWNTL 0.1 02 05 1.0 3.0

relaying (protective core)

- ALF :accuracy limit factor ABANAILAMYINT8SNTZLAT ratio error laiiAL NIFTFU

- class fl 5P, 10P
Wi ALF = 20, In=5A. class 5P
ANHNTNNEAA N 20x5 = 100 A, % ratio error AU 5.0%

- continuous—thermal—current rating factor #i ambient temperature Winfiu 30°C
A1 rating factor #Wnvuald 6 A1 A 1.0,1.33,1.5,2.0,3.0 uaz 4.0
- short-time current rating ABANITLAGIZANANAAIULINNING UATAINTEY

- mechanical current rating (I , ) A® AINIZLA short circuit Qazﬁqmmﬁ@ﬂhu‘mmm

dyn

4

IPEIUAAIAANNITONLLNNEA (mechanical force) MnmATul TanmumTluaA1 RMS

984 AC component 9431AAU asymmetrical primary current LHaLANARAI9A3

Ul 5. Instrument transformer 15u1lg9n3a7 1 7 27 NNTIAN 2547



NATU primary circuit
. . A 1 . . d‘ 1
- short-time thermal current rating ( m) AR ATNTZLA short circuit @;mmmimmu
2 . dl % dl a é’ = a [l
IAAAANU primary  tnefanadnddnsonuanfeuiiay tnadgnmnilsl
AuRINANIUA TNuUAATLT RMS 289 symmetrical primary current
g CT anunsonulimnafinuesanaufe ntlawiutiln temperature
rise 55 °C Hgnuui iiu 250 °C waz netiaiia 80 °C Hamuundluiiiu 350 °C

lfnamazauunw 1 3w

- .

N19LAAN primary rated current

9 o = = a - o L P | o Y

AANATUIINTUEANTZULANLTNNWAT] minimum  current Aluacuanuldausag
WS primary ampere-turn %ﬁmrﬁi@@mﬁuﬁa (384 ratio error LAY phase error

a < A . aAa X Ao

anuszn13niie3eres dynamic force WA thermal stress NNATUILALENRNNTZILE
ann9asninaTulan1u #1u primary winding

v = . L ~ A o ~ | e

91" primary winding #iesey visellu bar-type ArliznAgnnintiavangsaL
wound-type primary winding

= IS o | ¥ Y Aa . . =< o

yanseienalmnsaudes i fia multi-ratio Tennlalae

- Iisausnu secondary msi lduazsiasauanu primary Tdaunw Weaaunsumi

- ey primary ARAUAA1EE tap 70U BBNNIANABINIT UTEABIUNL UTD

ALRNTH AL secondary

- aanuuulagldaasiasuniu

n1sLaan secondary rated current
Tuflqtiu secondary current rating #9¢} 2 atia Aa 1 A. Uaz 5 A. a1addaAININgn

A a 1% =
G L@’i’]ﬂﬂjuﬂiﬂuﬂ 11g9uR

o

ABINANTUN CT ABIFINN NTZWE 5 A. WAz 1A,

o

13 flux density Winfiw NAN rated primary current Winiu NUR1A core NNIMUAWN

i Az secondary ampere-turn & mean length Winii anuzinagdauiy rated burden #

o

primary rated current azHA error Wi udunUATR aredldseseudns terminal fu

burden %38 relay AANe91In BN lead resistance Tiwiniu asdlusaulaidndey 81

o

=

lead N ldAaNaNABETUAZNUINTRA 1 A. 7 burden (VA) Hasndn 5 A. D4 1/25

anisznavileaiia 1 A. @aunsalFuan error tdnandn Tneidfuseudny secondary
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WaALaL primary ampere-turn : N 1 =N (1 19uali1se1 1 790984 CT 100 : 5 Azl
=S 1= o =
NADN 5% WANNARTU CT 100/1 WeN 1%
a SNy v dl A 1 a 1Y Aa o
TiA 1 A H1an8EETR4T1ANAR IANRTWANNINTHA 5 A, WAENANENAavlfUIUIAT89
core lHlavAdnasNaanAn material tiagan burden taanan 5 A.

]
] =

dafauanatnmilaaesiia 1 A. An AaziiALIALgIN91 5 A, 104ziRiA open circuit 7

|
A =

secondary \HeIaINHAUIUIALABILA secondary HINNGN
aglldfddanmusmadadiatialuuangn wiawnsonannlddn aasdenawn 5 A

1 v 1 = o [ 1 ?:/ P a =

o andudtazdaonanduunetsznig  dussuuisnaegneasnuuulfidusiin 1 A &

tleynn(384 spare unit ¥i7a sv8zNNIzUINg CT iU ginsniflesiuagineiunnn lusu

=y
N19LAAN secondary rated burden
a ¥ o K =K dl Yo 1 o o

N13RANIOINUN rated burden FlasAnilalivans lead Wldpeszudng CT fuginsnl

5197 standard burden HAANNIRTgIUAMUA EFAINA9MILAY 1At lFeu burden B1ad
P o o v o g vl a X A o A
power factor lwdauiuNIAsg AN mualdM N eror nuldivdiewiuneuinaaeay
a dl a dl oI o [~ % . 1 dl al
andsznimmidedniAn error 1 burden A7 WnazidusuLan (positive) 11N INALAN
burden §NAUAUTN rated burden A1 error azanasuasliatidnuat (negative) dniaan’d
CT 71#l rated burden gainulilunldeunaniiin burden NAnd nnstaanasinlif error agjiu
i positive T4p1ANANGININAU negative warazinanndin1seanuuuld turn correction
15U error Wia oA rated burden # error TadlifiuAnua NN turn 018 error
- N x
W44 positive 1N
L4

N5 49U overload

Unf CT az@unsnlderuluanin overload 120% lAuiuszazinaiuily lnaiide
ANANFBIA1TaNNAS temperature rise TBIUTAAIALAZUNTL UANAIN CT AZAUMUA current
factor WBinalFarunsnldldeenemadiaalnenisaanuuy current density Waz temperature
. . v e N N ad
rise 1¥munzan atalsfinu accuracy Nesnuunlianaazdngan current factor g
witi 119U 100% B19azl accuracy faead LAZINIZULAAIAIA lNNzaN aziiuAas
\@en rated primary current WALUNszUaAN MAKIWATY 1iTRIABNAINATNINTFIUNGINT G
Tiaglndiunldauasennign

i §11Eunszug load Wwiniu 500 A. l@aen rated primary current Winfiy 500 A.
1138 600 A. PNNNIATFIU TIRTANTUABNTIWIA 400 A. WAZTIWWA current factor 1.25 117

N13AAaL CT NNANIN overload LUl 120% azlidnguszasdinglingu error 284

accuracy WAl dnnsrasdizasnisiansanananisald continuous loading 11 120 %
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%s‘itmﬂﬁhﬁﬁuixud’l protective LLAE metering current transformer
fAnmnzLasynnsRuAnsnaiy
- protective CT azA1TNINIANNY ratio error d2u phase error lWAasdATY lau
metering CT aniunsdifimnsinlluBeuiien phase fusewing CT dadsn
- AzWATTUN error U84 metering CT Lﬂ‘Wﬂﬂwﬂmxﬁl primary current A3 5-
120 % 44 rated current WA protective CT Ha4ANilaAansvuaRILALUMANLYIN
194 rated current TIWAATUIAILINATANL primary circuit AinaA4AT N3l
protective CT fiu differential relay AflusiasAnileng exciting curve 1834 CT %ﬂ
fadfn Ve wnndnaesdafinundeiy nilanauansnatunan azinld
minimum setting 38 mismatch setting (ﬁﬁ”}ﬁﬁﬂ tap changer compensation)
TdiNeawa n3al bus differential relay HRuanszitly high impedance relay
AuI9AUTIANAINNIZUA mismatch ANUTU relay impedance astannd
voltage setting 184 relay
open circuit voltage lucT
luanuziil burden Aeetil secondary circuit 789 CT axilusesiunsan burden e
dntleenfluszsy volts  usidle secondary circuit 1fin open site nsdifilananasiaved

burden eenanizingeldon definszualuanie primary azinldininusegeiilssady
pulse ﬁlfl peak QQ@’WLﬂmzﬁu kiIovoIt“ﬁl secondary winding

CT 1 rated secondary current 5 A.  burden 1u1a 15 VA oo anizfinszusiva
N9 primary {4 rated current axilusesd secondary terminal Uszantu 3 volts WG
secondary circuit LA open AR peak guiiluszAL kV W91 primary ampere-
turn %mumuﬂu exciting ampere-turn 1aif ampere-turn Tugauens transferring Aannlef

core LNA saturation ALINNIN

Voltage

Flux

< Current
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ANgL wamnagLsneaes flux i flat-topped shape
usesufludngaulaensstu sasnsulasuutlases flux Asinlfaned fux wasy
wlaaitlugd flat TnagaAaziin LﬂuLLNﬁu@aquzmmﬁu (peaky) Lmﬁuqaﬁmfw‘iﬂﬁ@mu
AU secondary Rdevng (breakdown) WazATALNA overheat AN eddy current losses %
nems

% val dl [ dl a éf le, = EZ .
ML "lumaﬂgumm'ﬂq'ﬂfaﬂLmﬂummummmmmumﬂmuum'ﬂmmmm\umm routine

test AxNUUAITINARDLILNEN 1 WD

voltage transformer
voltage transformer A@ instrument transformer N Mutlasusasulinnas uazsinash
ALIIAU AMNNIATFIUAIVUA LTU 100, 100/V3, 115, 1153, 220, 220\3, volts Tugu

TONNNUARN LS TD voltage transformer R

rated primary voltage

- rated secondary voltage
- insulation level

- rated burden

- frequency

- R1U9U phases

accuracy class
A uudaiuansniin
- magnetic-type voltage transformer (MVT)
- capacitive voltage transformer (CVT)

magnetic-type MVT azlfauiusesuiaen vsa 71 flux density maq 1l
o & . - ~ o Y o ,
ansouziili wide range LWdau CT NN9AANLULLNA LU AILINAL SLW@ﬂmmume
o a a A R N o a P
NuU power transformer ANLANANNL AR AANAILNON error PRIUTAUN LU AIRANT

A1 secondary

VoI=vol,  uar N I =N

olp

Y N o . L. P

capacitive voltage transformer naneoueitlu capacitive divider AN

capacitor aa4TARoaYNINTW d9uA19aEiAY capacitance GININAIULU  UIIALT
tap 28nNa7N capacitor aauadaztinlusedniy intermediate voltage transformer

(IvT) 7itilu inductive-type iiaulaausssulimaslusziumanzaniugingal
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\aaann capacitor impedance Was leakage impedance 184 IVT M 1%nng

Mulaiannsonauaw ratio 1 burden A1sine 1 Aedflusiasdl tuning reactor @4

v
[

avfadulinausadi

frequency TeUU fiaznnli impedance U84 capacitor uald

accuracy class 224 instrument transformer

IEC standard

inductive voltage transformer  ilaidanANWNzaNiL

- class @145 metering 0.1, 0.2, 0.5, 1.0, 3.0

- class &115U relaying 3P, 6P % burden 25-100%

¥ ! [ = o -dl 4 o
N9 UINTINNIA Y 5 % D9 wsvAuneanuuuImneiunng ground

o

weasrunwsazlsvn ¢ HAwindu VL f %
. ,

szuuiile  solidly ground f =15

szuufladidlu solidly ground f =19

M13NULAAIAN standard accuracy classes and limits of TCF for voltage transformer

accuracy class limits of transformer correction factor limits of power factor (lagging)
Min Max Min Max
1.2 0.988 1.012 0.6 1.0
0.6 0.994 1.006 0.6 1.0
0.3 0.997 1.003 0.6 1.0

M15I9LAAIAT standard burdens for voltage transformer

Designation of Burden Secondary VA Burden Power Factor
w 12.5 0.10
X 25 0.70
Y 75 0.85
z 200 0.85
7z 400 0.85
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N19LN/A ferro-resonance WAEA6 suppression Tu cvT

ferro-resonance  \flutlsngnisnininnaulunsasitsznaudag capacitance  fie

'
[ %

m,}mmﬁu inductance 9% ﬂwmz@m@uﬁ”ﬁlﬂu non-linear 111 exciting inductance a3
inductive voltage transformer 99 exciting inductance 284 intermediate voltage
A a P ) ) ~ .
transformer luaneMAnaznu31d oscillation 7 sub harmonic frequency
wRN15aiNYinlid CVT Wiim ferro-resonance
d = , A ¢ o oA "o ,
\asannAMaNtTRaeY capacitor azilasuulasusasuwiuniiulallld way inductor
P o Ao Y 4 el P o ~
azilasuulasnszuaiuniulalild  astiumgnisaidnisulasunilas usedu vse nezua
189 CVT atganiiaazinliineasla stable axifin oscillation ivelfusalddnganiazing
(steady state) wgn1sniAINa9l4LA
1) 1fia fault Juaneds sruuilaanuniaudsdanaadeaan waa4d9 reclose NALN
8819990159 NAMAIAINNIS reclose DENNTIAET AD UINAUIANBLLIUAEALDY
a1n capacitance (trap charge) WWnfuwsaAUszLLIUEA reclose NALENNN
mlimdeuiuinisdasuilasusssuatingmaiion  C +C,
2) Uam burden 1w nlunjaanain secondary circuit KA voltage drop AIAN
= -] v o dl a dl 1 <
(C,+C,) %78 trap charge M WiusaAun C, uaz C, nalasuuilasntinegamniii
3) im short circuit 1W9asAU secondary circuit uda fuse 218 ATHHALTWLALY

Auda 2 udguusendnuan Wesannazia short circuit a344n41N9zUa load
4) lunsainlaseaieres CVT { gap AseN C, winiin flashover 1 gap AsaN C,

\Ha flashover Mg/l azifin oscillation 18 \lasann C, uaz C, Aesliuanin
. Ay
naunilu voltage divider BnaFavaa flashover gl
2’/ & rdl a . . dld dl =® 1%
9 4 wipn19ad WANN3a 3 axiiia oscillation MM energy NN UAYIULINEA A3l
Lﬂum&;ﬂﬁﬂﬁ%wmzﬁ@mw? ferro resonance suppression
5 suppression ferro-resonance
Aaal . aa] ' ?.'/ Y o dl <3 |dl o
{95 suppression uANEAT  WANIUNALEUANNIT damp energy WALBLNAY
capacitor #7¢l resistor ANLANANTUIULARLAT AR NNTRBNLLILINAT 111
- 'l fixed resistor fiaA3aN secondary circuit 15
4ap - deuazliesenn, aau19n damp high frequency 16idng
daide - Fesaanuuulil CVT & burden geaunnn M lialasaaialug

- 1fiA heat 1389210 loss AARALATN LEINAANINFAY

-l resistor 71 saturable reactor MU switching ¥ resistor iazaanluaas
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. oA e v Al
secondary circuit liNa LNy UaLAe 19959 1
- 14 resistor ﬁﬁ’qﬂﬂ?ﬂi electronic 13 switching 111 FDD (fast damping device) G
Azule resistor aanulu step N191N resistor W lurgAsIHBLIIAUDIAANIMUA Az
% o 1 o -&l o o 1 o -dl :J/ % . 1
wWianiu daunnsineanideussunaugsyaunaald aznaeuilan resistor aanly
WEauiu szvnilan resistor aannFaniu a1aiim oscillation IulvsdanATe
FANNIMTTIN IEEE/ANSI snaviade Type Test Auunlinagen CVT iveuanddnd
ANANNNIN suppress ferro-resonance b luaug il burden sioag ¥iediNeN burden
199 measuring device Nsiatadn oscillation Wintiu tagldivnnisniransiindneassinu
secondary circuit L1 trigger

nfin1seenuuy flux density Nusasuldaruaes intermediated voltage transformer

'
X v

AR Aemearzdalunisin auxiliary transformer snmaluagasdinu secondary W3
auxiliary transformer M lUiinseanuuy flux density VlLLNﬂﬂ'N’MQQMﬂ [zinm ferro-
o . % 1 . . dl [ 1 £ %
resonace Nl capacitance 1Aa1undn intermediated voltage transformer iatlaarieluls
a o . = oy s . s — .
AN auxiliary transformer mma%a;um flux density ATNIN WA rated flux density
1923101 0.3 tesla
¥

@Wﬂﬂﬁ?munﬂ?ﬂi@’]LMm’a\‘i ferro-resonance NATWNINZH auxiliary transformer i@
aglunvasiane atll1dlueas synchronizing, indicating lamp visaldu5uussduliiiu
standard voltage usu
ABAATTZAILUNNG b magnetic voltage transformer Tuszuuusanu 115-500 kV.

nsld MVT slafiu line, transformer vi9a bus TuszAuUNIaAW 115-500 kV & daaqs

] 1 4

5249 AR B1ALAA ferro-resonance LiB9aN 29AINNATUNAIANN de-energize UAQ aNAINA
ATANN capacitance A8fU non-linear inductance ¢ aziLINAUANAANN capacitance
coupling AN line Maww wazfildsueeiiu non linear exciting induction 189 voltage

transformer 284 line #18 series 114 K14

nsatldiilu line voltage transformer :

- INANAT grading capacitance U84 breakerﬁl de-energize #a series Ml non
linear exciting induction 184 line voltage transformer

- 1AM9AT coupling capacitance 71914 line ﬁﬁummuumﬁﬁmuﬂg (energize)
1 line Plamaan (de-energize) Fa series iU non-linear exciting induction

194 voltage transformer raldlu line Nanean
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nsaildiluy bus voltage transformer :

- 1AMNAT grading capacitance U84 breaker #8 series iU non linear exciting

4

induction 284 voltage transformer N 4fU bus Nlaneen NTlliiATWAIN bus

differential relay ¥in9u&silan breaker NNFINRA bus tiuaan

¥
a = s

n1sunla ferro-resonance MARAUAL MVT Taainsld damping resistor FaaA1Tiang

nslsideyaundnAnieaanuuy flux density 794 voltage transformer lsfmung
aniungld resistive damping W31¥A1 damping resistance Fuf over-
exciting factor 289 magnetic core
- N196R damping resistor Tunsas secondary 184 voltage transformer ‘ﬁsﬁﬁu
energy meter ldmanifuaiinsialy fixed burden wsnzluaniy accuracy
- @18’LuARNIg tertiary winding Lﬁlfalﬂ"ﬂ damping resistor
- ferro-resonance detector i under frequency relay 38 auxiliary contact
9184 breakers 43 reliability F197 W
- 1968 damping resistor i l09am&9anT breaker open ka2 ATazLiliugag
L'JZQ’]%W‘] liAagsiaat/aundn breaker Az close ndvidnldau
waNANANTaEeNnsiAin ferro-resonance udn flagesAnildamsldadiseny high
voltage cable ﬁlﬂwmﬂj ideeann  inductive voltage transformer AaulduAa5UN"g

discharge ﬂizg‘*ﬂm cable capacitance
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