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Transformers in Nuclear Power Plants
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Abstract: 1 000 MW nuclear power unit’s main transformer usually consists of three 500 kV single-phase transformers, single-phase

ground fault is one of the main fault types, and zero-sequence current differential protection is the main protection against single-phase

ground fault. Currently the protection principle for zero-sequence current differential protection device is mainly rate restraint differen-

tial protection, however, the differences still exists between technical details, the calculation methods for protection settings and the a-

daptabilities to the current transformer configuration are also different. In this paper, considering two different types of zero-sequence

current differential protection principle, by analyzing the different situations they adopt to, it proposed a design of nuclear power plant

main transformer’s zero-sequence current differential protection and its protection setting calculation

Key words: nuclear power plant; transformer; zero-sequence current differential protection; current transformer; setting calculation

AT =ACHKHERZ T R R HLUE PR
/INF 1000 MW, HTFEZS JE 238 % th 3 & 500 kV
ARG AL TRt B, RN Yd,, o &
Feas A sk R L T 2 b Nz —, Prfic &
R ZINIER 25 2 P B 5 B S AL A ) o i o, AT TR 22 3
DRAPAS S B T B e RS (1 9 TP LI o (R
Y v BILAR s 4 20k F R 4 8 2 1158 5 W) (DL/T
684—2012) 45 th, AR ZE SRR s . 78
ARSI R TS el e HOCR 0.3 ~0. 6 f5 Y78
PREUE I o BOREYE (B AR T K 22 B IR

s EHE. 2015-11-05

EE B AR (1964), 55, TARMIEA, SPCTRIN, 51, %
MK B3k, ) Ak i AR AP T AR 2 T T AT ((e-mail ) xiecsO1
@163. com,,

RSN SRR P, (RN T8 e Al ok
A BREAEE P o e M B, gl AS BB G 2 R 1Y
Ko TECE AR # M BT MLYE) (GB/T 50958—
2013) R AP R AR REHIE AT 1 500 KV AR K
PR ARG, SR I A
PR R F 22 s AR U - D T R
TCHALRAR, REARE A % R UL R, AR
FOARMAGE o A 25 L) 1728 2 2 22 h AR
pIESIA Nz ag ki Ych s g B e G i A PS8
1 BEFEHRPERERESS

Ty 22 R AZ L T T 728 s -4 3t i e
MEORY, HBOT T RZ AL A NETH . R E
AR DR D B LA L R I SR 5 A S

AR s gt 2 P 2 Sl ORI B AR 31 28 e 3 (19 45



554 1]

PRI A A T an Iy 22 Sh R e B SO e TR 75

e AT E o i 3 5 B AR e g A O S8 20 748 s
fr, B DGHBEPIA T o, TR A R4
2R o T TP A e 22 S R Y = b MR
HARE TR

1.1 BRERRFIEAR—

3 5B HaAdi 500 KV R ZAHGEH I Y,
BE— AR A O 1 A I LR, R 3 4
FAAHHL I BRI Y B BRI e B — A )
— th 2 AL RO R Ve R, SRS TR TP R
DIBCE 1 H 7 L s o X by EOR AR A 2
ENEAT 4 BEAD AL 6 AN AL ., A TEl 1 B
No

A s 500 KV 2k ) 2 P HL AL (31,,) 29 3
ZH B R P, U SRS i ) P 0 L A ] A
3L, =1, +1,, +1, (1)

7 s s v v RS A R FRL AL (31, ) SR TP
U LB TR 0 R R (3

31, =3I (2)
500 KVl
[l[ | *
.J* .—]* @l * :
. e
ng EMI Ml h
1 ] N
J:‘ |||—- 43[1/)
. . e “,

E1 FTFRERPEROERSZRERHEEZZ—

Fig. 1 The First One Configuration of Current Transformers for
Zero-Sequence Current Differential Protection and the Connection
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Fig. 2 The Second One Configuration of Current Transformers for
Zero-Sequence Current Differential Protection and the Connection
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Fig. 3 The Third One Configuration of Current Transformers

for Zero-Sequence Current Differential Protection and the Connection

2 BRI EFEFRE

FE Bl Bl Py 22 Sl PR i B A1 e 7K R A
TR, AIFERESIE, AZIMummREm. N
e, PIMLES Ry 22 3l R BT R T LU i) 3 X%
P22 sl AP I, AELAS TR 77 it AT SR A A 2R 14 22
Sto WA IR 225, H AT Al ke A A L2
TP 2ESNRIBEE AT A PIRIIER . — Bl AL St 1
AN 1 L S NF e 22 s e, 75—
Ak B B S X% e 22 3 R [ A7
A ARJE THTE SN U P AR A

Xt [ A (222 ) M h A Rk pa s 5.
2.1 FEFEPRPIMETEZ—

L, =1, (7)

Ly o = Ky gl (8)

I, .o =max{ |37 |, |31, |} (9)
Il,,, = |31, =3I, | (10)

e 1, AEFESEEREL; 1 o NE P 2D R
PRI BE(E ;s 1 o WEFHIS R Koo
E Iy 228l Ll il 3h 2R K
2.2 EFEHHFRPHETEZZ

Ly oy = 1 s (11)

I + KU. S[(IO. res I(l, reS()) (12>

0. op = I

0. set

e SRS §i Y A Gl nb
2.4 FFREDIRPIEFEZN

I, = |31, +31,,| (19)
Iy = max{l, I I} (20)
Loy =1 (21)
A= O A (22)
K
Ip = |31, =31, | (23)
Iy, = ‘IZ‘OI‘IRZ =3‘12‘ (24)

1 FTH L, K7, BT BEXE AR SR 5 4
HEE R PR B R R, 3 T IERBH,
PR Fe a4 SR 20 28 J5 W9 Al I, S i R A2 6% 1 R
FE, RAREH T T8 R AR R Se 2 i 48

L IVBGETNE

If |1, | > 1.5pu of phase CT ,then
If |1,|> |1, |,then Iy, =3C|1 |- |I|)
1, |

else I, =0,else I, =

FEAR A7 ff HL A ((IKF 150% BE HL L) , 1%
MBI B 1/8 IEFF R, B PR E TR il AR e
Ui B 39T 1] B A i R AR s AR LR (R T
150% WE R HL) , WERZTFHRFR T IEF T, W
WOHIE PRI, 75 B IE B -5 T LR
ZFEM 3 .

R =R R IR R L FR =S R B
((ECERRE b FarE2 S pibRE 9 o SRV ) SRS e o e 1] 1)
TP HLIR 31, 1 1] 1 22 B [ R, 22 TR A 22 5ot
FLB R SRR, i3l i A BOE A —FE, B
(LSRN R DR SN < N 1 G 1 8 e Sl 06 5 N < O
TR —, A RAKIMARB R, WP
L RAR T, T | H 0 = R 9 LA 7 Y
AP L AT BRI, AHABAT PR b i R



554 1]

PRI A A T an Iy 22 Sh R e B SO e TR 77

B, MR TR A IR . AT Lk i
SRR Z P 22 S R B BN I T B R R T R
—, ERNTHELTT R M=,
2.5 FEFEIRIPIEFER
Sk ) Sl 47 Fl e AU 48 T i P O Y
FerL I 31, , e 2 e L U EL A B R K
HLYE 31, -
Io.op = I()..ret’I().op = ‘31( (25)
1l 2l L3«
L oy =K g ing ‘3[0,1 =31, ‘— ‘ 31,,+31,, ‘ ) (26)
A Ko i AORTHECE N TR R E 7 22 S R4 1 50
B, AT Tz dl sh iR R, AR E AR
HATA
1) DX SRR R, O P P s Ot Y %
P HLU 31, . SHGHSF B R] FL VA
Ly =1 s dy 0 = ‘3]% ‘ (27)
1l 2l L 3«

)n‘

Ly, =0 (28)
2) X PN AR T, PR S TR R
BRABIZFRT, T o0, B EE
&, B3I, =31, Wk A .
Ly = 1yurds = |31, ] (29)
il 3 L3«
Iy, ==2K, |31, | (34)
3) XA AR R R B, 31,5 31, J7 A AH
REARSE, B 31, = =31, JCIBkIR
Loy = 1ords = |31, ] (35)
il 3 L3«
Iy, =2K, |31, (36)
SCPR b, 31,45 31, Z RIAFEFNL 25 o0 AnSRAH
(EZETE 0°F1 90° Z (6], J& T X P PR 2 b ke s s,
PRAP R VR AE FEAS Bk I e DX 3k Py, i) Bl H g o
s TGRSR, Rk R 1, L, KT kS
T I, PRI S0 AT SEBK I . an SR AH £ 22 7E 90° il
180° 2 [a], ZAE B T BRI A0 100°, AHALZE/)N
F 1000}, WG FEY R Bk etk X, PR RE
AIEEBKIR ; AHAZ 22 K T 5T 100°8), WILRIFTEY”
JE Bk R REE DX AL, RIS v AL 22 Bl AR 3P X A1
A 22 A P S 2 0 e 0 2 e o A L R S L
Mo, fRyPBETTEEARS, X SIERMEC S
B ] SV ERRE X

X JE HL B AR A4 22 3h R 0 B I T
BT R

3 EFEHRIFEAERFERE

FETT 25 Sl P v 3 SRR 1) B 2 AN NI 2 s
P —RERLEST PR DX P B O LR R 2
SR ML AT SRR, DR IX A f ™ EE B A F R
HIRAHRZEA BRI R D)
3.1 HEBRRERSFETLL

HRPEAS RS A i . F TR SE 26 1 AR TR 4
FE SR 5| Hh 2 it 1) Hh 9 L JERet — R SR 4 A L I
A, PEE, LB AT MA@ A% T 500
KV 75 42 M 28 41 5| H 2% it 4 ri, 30 L SR
o, mFE,

F1 1z EESR 500 kV 5| HE&mH R ERREE
Table 1 The Current Transformer Configuration for Main
Transformer Exit at Level 500 kV in Nuclear Power Plant
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Table 2 Short-circuit Current at Level 500 kV When Power System
in Maximum and Nuclear Power Plant Only One Unit Service
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Table 4 Some Nuclear Power Plant Transformer’s
Zero-sequence Current Transformer Configuration.
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Table 3 Short-circuit Current at Level 500 kV When Power System in Maximum and Nuclear Power Plant Only All Unit Service
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Table 5 Some Nuclear Power Plant Transformer's
Zero-sequence Current Differential Protection
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