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Research on equivalent contact reactance X, setting calculation for generator out-of-step protection

discuss with Guide of Calculating Settings of Relay Protection for Large Generator and Transformer

ZHANG Xiang-an, YAO Qing-lin, CHEN Hai-long
(XJ Electric Co., Ltd, Xuchang 461000, China)

Abstract: The calculation formula of equivalent reactance X,,, between generator and infinite system for generator out-of-step
protection in the current " Guide of Calculating Settings of Relay Protection for Large Generator and Transformer " is improper, it is
questionable. This paper has researched this problem deeply and obtained the correct method of the X, setting calculation for
generator out-of-step protection, and compared the X, values calculated by the proposed calculation method and the " guidelines "
calculation method in the same oscillation of the system condition, the results show that the "guidelines" setting calculation method
may lead to the out-of-step protection maloperation, and the proposed setting calculation method can ensure the out-of-step protection
reliable operation.
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Fig. 2 Oscillation between system and a power plant containing
parallel three generator-transformer sets, which have same

parameters

ML AN 7T R B S EXS3 (20 ARRA

3T
(D WK 2(a), RGEHRGNEESRKBHL (W1
1

%m>mm§%mgmamﬁ<n,4:§é,m

W, R T it Af%%ﬁ%m%]”

(S 1, e EM R X, St . T
&ﬁg,gﬁ%¢§&mi%@ﬁmg,M%w

HOTR LG Z, 04 SRR K, Z, HOdR 5 U B
4 [ AR B, b TR R
VEV B IEREER I, DT B R P 1 5
KL @) S 10D BAIREIAE, THE X e



-100 - & 0% EP DA

AR HBB R 3 5l “3X, 7, (B0 b
2 GS (K BEA R K:, SR A BERER 05 ) Z, Bk
W Lk L A WA E SR BREA GS 1)
AR, BT IE B AL

(2) WL 20b), Wit X, Xp+ 3X, IR

W%,%%F%F%WE%ﬁézééoRﬁmm
WEFE <3X, 7, AR R SR 200) i
(U,-E,) WERSTE 200 (U,—E,) 1

JEFE, ABEREXWIEFINE, . U, « Uy« E &
B AN HAREE, B 2(b)A S S Fr L R 2(a) 25
EENS

FHEL, #HRH) 0 &SHAR R BpIAS
AR, WS RNV R e v Hh BT
IR R BT X, R i 2 h

X, =X, +nX, (3

A X, — 6 TR EYL X ERAakg)
PR BHAR AR L2 A8, RGHFRIA KA =k
R RGP,
2.2 A—ANAHB] FEKMZALXENTESRENS

ey ENE!

WL 3, — ANk mRREE I n S5
AN ) I AR FR AR ALVE A — N S R 4 R kAR

W, BIRGWIL b
I.Zzl.l+f2+~~-+fn 4
KPR R SR AL PO IIOR ) P X
)(; =(AX;1 +Xp)l| ()(dz +Xp)|- ||(an +X;,) (5

) Xcln ['/g Xp U'T X, E‘)
1L E, o—A\—— Y
.1 —>j
Xa X, ‘
2EHLE,
>,
x

) an X,
T — —
_> i

3 ZESHUTRMABIEEREFKNELE 5
BG4 E

Fig. 3 Network diagram of oscillation between system and a

power plant containing much parallel generator-transformer sets,

which have different parameters
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