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Piecewise Frequency-domain Modeling of Large Power Transformer Windings for Very Fast
Transient Overvoltage Simulations

YANG Yu, WANG Zan-ji

State Key Lab of Control and Simulation of Power Systems and Generation Equipments (Dept. of Electrical Engineering,
Tsinghua University)

Abstract:

A piecewise modeling method is proposed in this paper, to meet the need of very fast transient overvoltage (VFTO)
simulations of large EHV and UHV power transformers and to overcome the challenges that it is difficult to apply the multi-
transmission line (MTL) model to the whole winding and to determine the frequency-dependent parameters in a model
within about 10 MHz frequency. A new lumped RLC circuit model was applied in the frequency range below 4 MHz, and the
lossless MTL model was used in the range above that frequency. As a result, the complexity of calculation was greatly
reduced and hence the proposed model can be used to model the winding with a large number of turns. In the model, the
frequency-dependent losses and inductances were determined in the new RLC circuit and MTL model respectively. Besides,
the concerned frequency range up to 10 MHz was divided into three sections with joint frequencies at 100 kHz and 4 MHz,
in which the sampling rates were 1, 10 and 50 kHz respectively so that not only the accuracy of the solutions at the low-
frequency section can be improved, but also the computational time can be largely saved at the high- frequency section.
The theoretical analysis and simulations showed that the proposed method is valid for the VFTO simulations of large power
transformers.

Keywords: very fast transient overvoltage (VFTO) power transformer
multi- transmission line model

W # H 1 2009-04-01 14 7] H 1] 2009-05-31 M £% it % 4 H 1] 2010-04-19

simulation modeling lumped circuit

DOIl:
HELTH :

Bl R HARRHF R 4TI H (50577034)

ISR & Bk

(= ATPS
£ # Email:

EEpaN

AT IR A S

1. R EE HE M.D.Judd. BT IR HERT ) B AR e A B 2 W s [J]. s L TR 2R, 2006,26(1): 106-114

2. BRAE AUTRC RUTTS WRSA) . R0 TN S 0 U R A T ) s R B AL O], v [ LR AR, 2007,27(27): 39-
43

3. EAF Bk BEEET. AP AR AR [I]. R L CRE 24, 2007,27(6): 77-83

4. JHERE ApkE SO T T A S TR R PR A () P AR RS RO R O] v E UL AR AR, 2006,26
(3): 96-101

5. MUNE BEid VNl PhA ST 28 it S AR TR KA e ek e A [3]. v B AL DR AR, 2008,28(22): 53-58

b 3h it

AUAfER
F Supporting info
F PDF(299KB)
b [HTML4 (]
¥ 2% SCHR[PDF]
et SK R v R v s HL 1 73 s S DR T 28507 L IR 75 2 LA DA I g SR TG 1K) 2 A 2 T Al DU T 58 B Se 2 I AR . (RS — A i L b 2% 0k

s 5 st

b AEASCHER 245 K
b AR F54E
L IIPNGIER= gt
b BIHASC
F Email Alert
b S
b S R

AR LR A OGS
bR A
b LR AR
b IR
b EESHE R
b ZALEAEAY
b MR
(RN 8 8
F Article by Yang,y
F Article by Yu,Z.J




6. WA B R KB ELT R IR AS T AR I g B Lo B AN A B URERE Y J2 I0AIE [T, TP AL REA R, 2008,28(24): 141-146

7. BRI B TG m B AhATR I TN A R TP S AR AR BT R AR e A 2 T VA [9]. v L T AR AR,
2008,28(7): 121-126

8. RIS R IE L A A UG SRR T S L[], R L C AR 2R, 2007,27(4): 1-4

9. BoP GKEIR TR EARST AR AR PR At AR R RS S A S U B I F ST 3], R E L TR 2EH, 2006,26(4):
144-148

10. TR B Mths) by T ARENE 320 500 BT - 22 J2 I AN 45 ) 45 A8 s 2 il rh s g OB 2 B [0 v B AL R 2R,
2007,27(6): 72-76

11. & MR AU ATLLE AU E 5. 2 PSR AR K AL R A S R S e Wi VA D], P L R, 2008,28(28): 24-30
12. BRMES PN R A DR 5 A (BRI ) A PR Bl (3. v B AL LR %42, 2008,28(16): 154-160
13. fifi BRARHE RRAR SNA BT B < A T T- SR it g A8 I8 T2 il e 52 [3]. B e L C 244l 2007,27(30): 15-19
14. XS BAME BEEY] TP R RS R T AR AR AR e MR I LI]. P L T REAEIR, 2009,29(27): 1-8

Copyright by & FLHL T R4



