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H OE: AXATHECGTANALAGRESHA TSN ELA%L, AELTHIZERL, AALTE
BEUF AMF——27QHO085 #5355 B I &) B4R f2 0 W 3% ok R AR LU T 6940 4E . A BUAP 45 &
WA RF M, ERAY, LK 08, MAELEREH T EESERG ARG, HH B
&#r Bl AR £ A 180°8T, MK S Fehm, FRMEMALE TR, B EA, 3k, 5k, 7Tk,
9 RA N KR KAFRAIKT 7.6%, 1.9%, 0.68% ., 0.34% % 0.17% 6}, MR EF TR M B
&, MABREEFILE ARG M2 EH LAY, HAGELA T, 27QH085 Bk A4 6 4 A
BHNHAKARH A, BEAGHEME 100A/mof, M HEdE =&, REKEF A LS
21.9%, "k B 14dB, HEAETIH AL I AL A TAR S AT EASECHH LA L H
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Study on Harmonic and DC-Bias Characteristic of 27QHO085
Grain—oriented Silicon Steel

Cheng Ling'”, Ma Guang', Meng Li*, Yang Fuyao', Chen Xin', Han Yu', Dong Han’

(1. Global Energy Interconnection Research Institute, Department of Electrical Engineering New Materials,
Beijing 102209, China; 2. Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Based on the soft magnetic measurement system, which can accurately control both excitation signal
waveform and DC bias, the characteristics of loss, magnetostriction, vibration and noise of 27QHO085 high
magnetic induction grain—oriented silicon steel which mainly used in the ultra high voltage (UHV) AC/DC
transformer were researched under the condition of harmonic and DC bias in power grid. Results showed that,
when the phase difference is O degree, the core loss increases gradually with the increase of harmonic content or
harmonic number. While the phase difference is 180 degree, the loss of 27QHO085 grain—oriented silicon steel
was first increased and then decreased along with the increasing of odd harmonic content. When the contents of
3rd, Sth, 7th, 9th and 11th harmonic are below 7. 6%, 1.9%, 0.68%, 0.34% and 0. 17% respectively ,
the core losses are lower than the normal conditions. The even harmonic loss increases monotonically with the in-
crease of the harmonic content. Moreover, the core loss and magnetostriction coefficient of 27QHO08S silicon steel
) increased to 100A/m, the

distortion of butterfly curve is serious, and the core loss rises by 21.9% while the noise increases by about

increase obviously under DC bias condition. When the magnetic field of DC bias (H,,
14dB. The conclusions can support the material selection and structure design of large power transformer under
complex operating conditions.

Key words: power transformer; harmonic wave; DC bias; grain—oriented silicon steel
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Fig. | Variation curves of iron loss and magnetic field strength of 27QH085 GO steel under normal working condition
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Fig. 2 Influence of third harmonic added in fundamental wave on core loss of GO steel
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Fig. 5 Influence of second and fourth harmonics added in fundamental wave on core loss of GO steel

5 BT F 27QH085 HnIfEHTI15FE M w5k hai e
5.1 R TR

A5 FE A8 AT 27 19 B M BE I S8 FERS 45 . Bt . TARRESS . RShiE e Ko, WO w7 al
RS LMEEA Y, BETENIM A E ST R vbE M ER R AR TS, TR FERE
HICAWK S ME T, B, RES % HVDC M4k E bR TR SRR R/ TRB R R 1.5
875 DL/T 605—2012 (&5 FE B M BB AR S ) U = A0 = A8 FE 28 R BUE LRI 0. 7%, YpZAE FE %
FEERFI 0.3% " 5 B E W TAS ABB #lfi MR KT R Z BRI A SA ' .

AHIFFE A AT e L R 25072 FE 2 k. L ) 27QH085 RS B 1] RE BRI 2 LT MR S AR, o T4
Wk R SRR, ESET DO (IE 3 TRl b B AR R /N B R R ) , Rl %
JE FRFRESRALE PRI IRIE (LA SA AS ) FNSEBR Mo B i A S E A8 ch i S B (1L 34.5A
HWBEM), AZERMB SRR AR RS (SH0LE2) MO, 183180 UG
FEAOROR IO BRI . oA IR B R H AR N



PtwmEtEe TMFERFLBLE

X, NAKBMEG L NERARR; [ IREEEHCE .

HAAGE] SA 1 34. SA XF R B BS54 5R 17, 4A/m F1 120A/m, L, £1%F 27QHO8S J§S B il ik 4
BRI T o0, MR E mess H, 35 5~ 120A/m, 5 8BRS B, I 17T, &% b RHitE
TR B T R AT - K Y e 8 FE AR S PRig AT Ty —3

R2 REER £FNEEHAAEEERSH

(4)

Table 2 Parameters of single—phase three—column transformer of a transformer factory
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