D T THARYR
BTHM2IR

TRANSACTIONS OF
TROTECHNICAL SO0

Transactions of China Electrotechnical Society
ISSN 1000-6753,CN 11-2188/TM

EETET TRy

(R IHARZRY MEERIBX

RH : B FE oy 8N o078 R 88 kO Th T o #t

= IMEZ, ZFRE, THEH

DOI: 10.19595/j.cnki.1000-6753.tces.211986

Mg E R HE:  2022-03-31

g1 g IMEZR, ZEBE, T SR8 T R 20 T T AT

[J/OL]. H THiAR2E4R. hitps://doi.org/10.19595/j.cnki.1000-6753.tces.211986

@NKitassn

www.cnki.net

WIS ER: EHmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g0 E R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
FIRE RN (RIEM S 2R HERRE IR, WTEAE MARE. & BIRTTRS. BEHNC g e F 1
AR 2 HL DU Y CURfh E ) VIR i R P B e 1 o S P S8 Al I 2% 1 AR N 8 e AUAF 4 (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
AR BOARDRE,  IEB OIS —HIVETE 5507 f759 . 807, A0, doE thE A ROt ERRESS
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TR EE I S (R E2EARIIT] OsfioO) By aEHARAREL, £ (FE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



2022-03-31 16:00:32
https.//kns.cnki.net/kcmg/detail/11.2188.TM .20220330.1634.001.html

DOI:10.19595/j.cnki.1000-6753.tces.211986

SRELHETENTEBHED
TIN5 4

IMESE, Tk, T#H%
(FRBEEHRAGEREALKLE (LB A¥), xEF EFKX 102206)

WE MAEZEBNENZRGHMNIRGARAFRGAZARNGNE I, BN REREE
SCBEATEERAF 2 EWFUHET, BRCHENRREANS FERRBFE LS E . 2 KH
FHETRARERKC RS RAHNE T H-PORR G F F . 437 R A, AR Xy 5 72 B
THEIETERENZEGBEBECARTEAF RS HEEF, UKBRTEREF2BENTE
J 2809 Joh A LR LUK, 4R M T AR K R IROT o A P 3 R T B9 A R B8 AR R T R M AT T
UWEETZEXRENFERNTEZIE L N 7E, AR Ao WETEBZHERMN
RE SR, BoilE AN SUHR B B 37 B AR A A AL B 8 of AR U R B R R R T B o B B 0 A
M RERIAZRBGTE, 2 AREREGERLEAFEN S AR RS HEH#ATTIHE,
MU HERH#ATT L.

KRR RESHELE, TABRE#HN, ZHPBBEART, LHHE; Z2EXEY
H I i

FESES: TM4L
Analysis of Reactive Power of Transformer Core with Subsynchronous

Components
Sun Jiaan, Li Lin, Yu Jingru
( State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University) , Changping District, Beijing 102206, China)

Abstract With the increase of subsynchronous oscillation phenomenon and risks caused by

M 5 S0 R R (2021YFB2401703) , EX HARIEEH A (52177005) .

long-distance wind power transmission systems, the power transformers often operate with
subsynchronous components, which causes asymmetrical bias magnetization of the core and leads to
harmonic distortion and increase in reactive power. Aiming at this mixed time-frequency domain problem
of power transformer reactive power with subsynchronous components, firstly, this paper established a 3D
field-circuit coupling finite element model based on the fixed-point method to solve the magnetizing
current; secondly, the analysis method of transformer fundamental reactive power characteristics based on
the maximum fundamental reactive power and average fundamental reactive power, and a transformer
multi-frequency reactive characteristics analysis method based on the Multivector Power Theory are
proposed; thirdly, the no-load experiment of a physical transformer model shows that the time-domain
field-circuit coupling model proposed in this paper can accurately simulate the spectral characteristics of
the significant components in the magnetizing current; finally, through the simulation of this transformer,
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the fundamental reactive power characteristics and multi-frequency reactive power characteristics of the

transformer are calculated and analyzed.

Keywords: Subsynchronous frequency components; Asymmetric bias; 3D time field-circuit
coupling finite element method; Reactive power; Multivector power theory
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