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Modeling and simulation of current transformer with air-gap based on PSCAD/EMTDC
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Abstract: Based on the analysis of the core’s characteristic, current’s basic equations and core’s magnetizing property, a model of
TPY current transformer is established with the help of simulation program custom components in PSCAD. The process of
modeling, the model’s interface and parameters’ setting are introduced. Simulation example shows that the new model of TPY
current transformer does not have the core saturation because of the air-gap and thus proves its validity. The model can provide a new

current transformer model with good transient performance for electromagnetic transient simulation and computation of UHV power

system in PSCAD / EMTDC.

Key words: TPY current transformer; PSCAD / EMTDC; transient performance; modeling; simulation

hEsrdE, TM4A52  CERFRIRAD: A

0 3IE

HREESE (CT) fEAHBRRESHEZTLH, B
DRGNSk s AR5 E A R T R R o
FRTRIER . BRERSSNE SR REANE
REENSERPEBENIETHEEMHLEEN
Em, e EMEEEE S RE S BRI IE
ERAE. SCR[1-5]78R T B RS g SRR
PHES5H, SRR EERIR Y T ADH
Friko

FRYE e I B R B S R R R ), 330~500 kV &
R4 L B EAA 330~500 kV 38 E 28F1 300 MW
K UL & B AR 23 40 2 B R4 F 0 R ot TR 2%
HTFRE—RERIEHR K, HE P RERERRE

NERS:

1674-3415(2010)18-0178-05

AW ANTE, AR RMENNE
R E. Fit— RN E SR RIFH TPY 48
REREE. Hirth A L 2 HERANERESHE
f8FFZ— PSCAD/EMTIDC BEHLHARM—ANE
ASEENR RBRERBERE, XEWHoHES
RUEMEARANREIETNHABATEZN
Jiles-Atherton 2k iR B RA(S8, AR A B AL, i 2R
K B0 i) Langevin B HCHATHAL, BRITFERN
a. c. kESEELHFPBAERS, HILAHER
HE R R AAE, b, ZHEBMEGRES
SRR, BSEEARERESERNERERSGHE
k.

AR R R E RSO R
MO FRE |, FF PSCAD B AT,



HF, &  ET PSCAD/EMTIDC S BB R L REBBAiE -179 -

BT TPY HEMERSHITAER, R EME
RERGRUESHIRITRML T T RE R
HARERTRSHE,

1 TPY R F BRI ER

1.1 BEEFS

TP KERELRBEEZEBESZMHRIFAS
MEELE, BEXENE THERAREEFM TRIE
P FIHER T . 1R A KR — I TPY Z R E &
R|OBRSEEDRRR, [SRKEARSFHEEK
FERT 0.01%~0.1%, BEFBMAKK, <0.1. HTH
INEBRIRFEERLS, RERE BTN, R A B B A
(BN, BSRIRER SR, FRTFX
BYSRE, UENSBERPERENER. FNH
BERE LRI IME RV R R R K, ST — IR B R
ERRTBIMERRNZE BREREBHTYM,
A SRR I i R B 15 2 4k R R W Re A R E AL E
“RBEENER, NHENEHRENEX.
1.2 BXAR

CTHEIN S E R ME I Fir. B 2T &%
DIRFERFE R, , B ZIRGEA BRI BT 5 5 =

VS A L LR L £ SRR R, R X, B — R e
i, FURREHL 0 i, AT B = k.

[og

—_— | —

i l iz
i

. Lz

O

1 CT YL B E i B
Fig.1 Equivalent circuit of CT

BB, BRERSHEAXAAN:

1,% _p;1,%
dr dr

i, =i, —i, (2)
JhRE IR 1) AR AR, T — K FIRAT e AR
ERBR TR BT. NIRRT E L, BRI H
Sl TRER
%+ Ri, _ L -%+—Rzi1 (3
dt L,+L, Ly+L, dt L,+L,
wT,=L,/R,, T, =L,/R,, FEB&HT,
T, R4k EALFE0<T, <0.001 8 s WIFEE N, #ATIA
AT, =0, TEKA (3) WA

ey

di, i i
040 0

~ L (4)
&1, T,
By r %% ;- (5
Odt 0 —
. NI J di, Azo
BARAER BRI RS, =2
TER (5) THEHN
Aiy
Tbi&fukh =1 (6)
e, EE, HER (6) A
T, (n )A“( ) i (1+1) =i, (n+1) (7

W TA] IEWE W B R IR AR AL B A Al (n) , T

Rz, =t, + At BB AT RNE 1E
iy(n+1)=i,(n)+Ai (n) (8
¥R 8 RAKX (D), T8

T()A%()+mﬁm=qm+n—%m)<m

i(n+1)—iy(n)
1+ Ty (n)/ At
He, To(n)=Lo(n)/ R,
TR BRRTPRE R LR, & KRS
B oL L, () T PSR B L L (1) RS

S L (n) HEA R BERY, B
A e |

B Aiy(n) = (10)

B, L(n)=Le(n), L. (n) B E RIS
fh iR R B RE .
1.3 HLB BRI A

M ERERNK AT EREN#AEE, X
HRERBELIENAEBEERABRERN X
B, RENYSEAT, BRIRSBHCHRLT
BREAHRAN. BREELT, ROMBILEREREE
EHENUHEIRER. ESELT, ATEAM
BEAS AR EZYEXESSEARESE, &
BB O MR I 2 RV E — R FINIK J3 SR RE
B4, RIES SRR ERE, XA R
FHL LR N IR AL B 2R S X R AT IR . TPY R
BRSSO B EMAREE R R — AN EE
R AT e e R F i S A EIEE N e S
B AR R AR, RTH WL 77 VR R F
&l a, MR EVIRERIE. SREZIAUE.



- 180 - CHLREY LN

SRBARESBEESY, FCRAREYRR
P ride KT VR AR [BI R FRUASE F0U ISR P Rl 1
i, e AR PR [E13R 5 R BT (B3R 2 [6] B ir
BRAMMAIRT, BRI AR IR
AT EIEZ N

2 TPY %87 B LSS 7E PSCAD FHYEE

2.1 PSCAD/EMTDC Fi F B E Y ARIR [RER f&] Y

PSCAD (Power System CAD) R HEHESTE
2% (Electromagnetic Transients including DC,
EMTDC) HIEM A 51 (Graphic User Interface,
GUD, @it PSCAD, AP UE—NTEEEM
BEAE T HENEEE, 75 EREH
EMTDC #ATH I R EiHEN 7.

KR4 B TR A R, PSCAD VT AR
FEHE e R, UWEHPELERXRELTD)
RERFRTIFII R K. F P AR R g oo s
WMBTERKT, BLAT[RE PSCAD B ofF&EE
FErp e — R . ZEB#THI PSCAD V4.0 1,
TR XA EEEREBSEOTER MR
F{$F Component Workshop. #miE+% & O+ & 3|
TR EXREENTEOE: BETEO. 5
T OF Script F& M. Bk SCPBRM AW
T

(1) BlELH. XETHERMEBUAHALKE
BESR, GEETERRFHS. 8%, FB.

[ 1 (R 5% B T AT 58 e R A R 2l . 5 F
EHRSTIRERERE, fln: Kb &F.
Bitass.

() BHEE . TR MASEE X E
SHFHE O H#T, BEdHRMEAE (Categories)
TR ERE e L. KPrTE XHNSHEREE =
M TR IR R CAKE (Text Box). A
Fanot L EHE RS A (Input Field) F1HF
WELHIEIRME (Choice Box).

(3) Script &£ X . Script & SRR E XL
oy, AP E X ERK IR, BEEAKRENR
TS A& P B (Segments), B—PMEBATHE—
FRIhgE, —M—ANTOFH Script B XASHEITE
KAIMEL, BB Y F I Fortran Bt wHE BRI
BESRANAESEE— M FfEe XY .

2.2 BIEEBRFE

7 PSCAD H, XF _F3R 1.3 Sk Ik Rl b4
& B Hid LI 2 1B 1T 7E Script € X ¥ Fortran Bt
1’5 A\ H Fortran &5 % BT EREF  REARHA
thek (S0 &b, BRANMEALE S A NFORE: #
W EFARE (S, BAETRERE (S0, ERK
BRARE (S,.). REGEEBRMX (S__ ), H¥
Dir AfnRE, Dir=1 R EF#Lk, RZ Dir=-1
RN TR, BN BERELREGERTFHRE
W 2,

N
Y

iv=i(n)

=¥ (n)

Dir=—1xDir
io=i{n)
=¥ (n)
Dir==1xDir

§=8 l §=S.. I

RAENB AR R

ig=i(n)
=¥(n)
Dir=—1xDir

y y

¥o=¥(n)
Dir=—1xDir

[ 5=5..]
v

A
S5=S.+ §=5_

H‘ﬁiinﬂ )

B2 fREFTER
Fig.2 Flow chart of simulation program



#F, &  HET PSCAD/EMTDC M#H SRR s LA -181-

2.3 BERSNRRRE

TPY REFHEJER KSR E 3 o, H
i CT_TPY.f RLIITHIHAEER) Fortran BREL T2
o BT ERRSER, tUATGSERE
SEHE. iR TPY 4 CT XS H k5 =24,
RE TN =ZANSERMAXERE, 254 main
¥, material Z2¥F load ZEHEME, Fit TH
A B T] DA BEAH DL A X B HE

WA 4 FioR, main SEHEETEENSHE
ERGEIL. RHETR, RS FYMRKE.
SRR BRI KRI% . Material SEHE
e EE R B MBI S 5. Load SEHENEH
BENSHEERZROGSH R 5 Bw.
RAPEESHRERBERFRN TPY 4 CT BEL,

P IS @

CT_TPY.f
& 3 TPY % 7t B R 2845 A

Fig.3 Model of TPY current transformer

[U_TA_TPY]

Turns - {500
Area of core 1.125e-3[m*m]

Length of cofe 1

Length of cap ~ |0.003[m]
Residual Flux . om
Core_TCore Type Y -
{ oK I . Cancel l © Help.. }

& 4 Main SEIZBEINEIE

Fig.4 Dialog box of main parameters

[U_TA_TPY]

Resistance of secondary Wifem
Inductance of secondary wiredo 001 (] |
Resistance of Load 1[ohm] ’
inductance of Loac!

f0.001 1] .

E 5 Load BHIZEIFIE
Fig.5 Dialog box of load parameters

~ cancel ] Help j

3 mEITELH

TR — R AR B TR 4 =567 5 008 3140(KA) »
MR ZI01.02 s, RIBZE n=500/1, HEREELR N
10P20 M E RIS, (FEBEATREZSH
HEI T : S PIREBE KA 1=100 cm, HiGE
HRS =11.25 cm’, BOSEEKE ,=03 cm,
KW E KR, =1Q, x,=0314Q. ATPY & CT
A5 F S SR B — IR AR — R AN B iR S FE a0 B 6 BT o
ATETA ., FAMHEEMERESHRN P RERE R
BHATHE, BEWE T FARESER.

TPY 2K it FLIE AL
m RO L Rty {36 )
00 e

8.0
60
40

20F

i/kA

(00 et

20

40

1 il

-6 0 1 1 J
1.000 1.040 1.080 1.120 1.160
tls

Ele TPY R AERBHPALER

Fig.6 Simulation result of TPY current transformer
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