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Fig.1 Two-winding single-phase transformer

A HIIE % 32 47 B0 AR i B U3 i s [ 77 510 £ H
i B R AR AT LLBE R S 15T 28, o Ly B Ly, H
ST SR L ROR B BB D L0 LT
B A HARER T I R Se A — E 7RI | al
IR BEAGH G S8 oy L, B L, HXT
HHTE R BT RE T IR S EA Bk, (3)
A PRRGL, 25 1B — 5 B TTAR, P arBkim, FEiE 56
A Aa B mE 2 frs

>R VY 22 58 368 R~ AL 52 38 708 s 45 X 2 0 4k o
AR SCHR B PR AP S R AT T SRR A S 56 R R
A8 s g 1 SR 2H 1B 25 7 X S R R AU S 21 AR HE 1Y
Tl LR S I IADSCRE . fi 3R 1 45 2R AT 0L S B R
ZEAE 1 % WX T B S8 241 A2 2 14 I TEC pnifiErh
T HRL 7 78 T 48 B T 52 16 T I 19 R B P T ) 2

£305
TA TA
VAR VY
\f oy T T
KAF B
TV | v

[ BEXRERR |

7
BT H >N BRI UL ]

Y
WA TrE | [958k |
TTHE A 2R || )
| [ZedAETEAE
AR || [T

B2 TESREN RP—FEHLREE
Fig.2 Flowchart of integrated transformer
detection and protection
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Tab.1 Identified leakage inductance
of transformer windings

L L,/mH

L/ mH e/ % e,/ %

1 9.50 9.41 0.95 0

2 9.72 9.66 0.62 2.31
3 9.88 9.94 -0.61 4.00
4 9.37 9.29 0.85 -1.37
5 9.42 9.38 0.42 -0.84
6 8.33 -11.48
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Tab.2 Statistics of transformer protection actions
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Tab.3 Transmission section and power flow
information before and after control

VT AT <7 5% 4 P/pu. Py/pu. Py/pu. P/pu.  6/%

217 1.23756 1.1 1.1 1.10397  0.36
827 0.65216 0.78259 0.74808 0.73958  1.15
214 1.69547 2.03456 1.59253 1.59412  0.09
853 2.13716 2.56459 1.94675 1.94487  0.09
211 1.11806 1.34167 1.12216 1.12544  0.29
891 0.15388 0.18465 0.05795 0.06766  14.3
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Tab.4 Control strategy table
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B /pu. /I /pa. /p.u.
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96 KL 3 T 0516179 2.483820
102 &Pl 135 T 0436547 0913453
305 AL 1.5 i 0436547 1.936547
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Tab.5 Grouping information of generators
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Fig.3 Weighted directional chart of a provincial power network
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Tab.6 Islanding strategy of network

W51 o TV AT
g up

Sw WA R/ MW
1 €96-135 5 € 129-130 5 € 129-131 1686 0.095
€133-135 5, € 134-135 -1686 —-0.065

2 €96-135, € 134-135 , €84-133 1792 0.101
€132-133 5, € 129-130 , € 129-131 -1792 -0.069

3 €96-135, € 134-135 5 €84-132 5 €84-133 1955 0.113
€132-127 5, €129-130 , € 129-131 -1955 -0.075

4 1956 0.114
€96-135,€84-129, € 134135, € 133135 _ 1956 —0.075

5 €96-135, €84-129 , € 134-135 2062 0.120
€84-133,€132-133 -2062 -0.079
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Development of relay protection for smart grid(3):

development of protection function
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Abstract: The early warning to protected device and the post-fault system robustness and high secure
are required by smart grid. The development of protection functions for smart grid is introduced. The
principle and technique of integrated state detection and main protection is presented for transformer.
The principle and technique of transmission section security protection based on line overload protection
is also presented to avoid the cascaded overload trips. In order to make the unbalanced energy of
subsystem smaller after system disconnection to maintain the in-step condition within the subsystem,an
islanding control system is constructed,the master station of which is responsible for the coordination
and optimization while the islanding relays are responsible for the coordinated actions.
Key words:
islanded system
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