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Table 1 Parameters of key testing devices
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Fig.1 Principle diagram of error test
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Fig.2 Error of current transformer tested by
single-phase testing method

22 HRRENZESENEITELER
221 HHEF*®

IEC 61869-4—2013 Xif £ A H. & 7% Hh L 37t 1 Jak
AR ZE PRI AL AE A < 1 ST L e B R A N i T
TSR H RS B L 22 e, FIFA 25 6, KI5 ¥ 120%
AR R 2] e, R LR 0 L (i T S A
A0 FEL 1 FEL O BB ) — ot BB AR ) iR
e HL I LR O A A LU, B PR O LR
Y1) BT B B R B9 R U, 45,

PRI, fEL 3 EJERES L 22 AR fb i (3% 5% B
i)

U,
sAg, = x100 1
A8 p0.051. 100% (D

Hrr RN (Q) ;U AHEERE(V) 51, 8T
HLL(A) o

AL ER

+AS. = Ae x34.4(") (2)

I HRAN 22 A i £ Ae, RN 2270 LB
+AS, A XHE SR T HE 5% %8 v it A e — Ik
T N IS L 22 &, FIFf 22 6, 148 XHE 20 5 41
i, T FTARE R



£ 38 XU R A5 T AN TR AGLIN 5 2k ) g s re 9 EL IR DR 22 LRSS W &

xe/= e, |+|Ag, |, £6]= |8, [+] A8, (3)

Horr ! Ao I LAY L 22 SR B A X ;8 LT
HIRER A2 LR A Y HE
222 HHEER

A TEC 61869-4—2013 HYRLAE , 24 o i B RS
B RHLRN 5 A B EURERLRE R=4 Q, XFHRE
TR — A5 5375 T 1209 %51 502 H R T 1009% %51 562 e,
JE (AR fai P e i e ) HHE R G410 S, Ml S, 43
SRR AR LR R b %) dR R HR R R 4 R 1,31
mV Fl 1.08 mV (S, F1'S, 7 F4Z bl i R LW
JEREFIZEAR S 0.1 mV) , RAE=(1)—(3) Al 48 5%
HE FL A, B L I LR B T IR E SRR AN
N 2 fros .

2 WIRERERERREENSSBIHE

Table 2 Absolute value of variations of current

error of tested current transformer

WUESU FAIRE IR R MiRE

Ho /% %) WE% /()
RN iR iR 22 -0.013  6.40 0.081 2.70
éﬁ-ﬁfﬁ%ﬂfg 0.131 451 0.131 4.51
gﬁ;;’iﬁ;‘_’;gﬁgﬁ 0.108  3.71 0.108 3.71
12};{@?@%’?&;‘%’% 0.144  10.91 0.212 7.21
%ﬁ%ﬂ;ﬁgﬁt;ﬁﬁ‘%ﬁ 0.121  10.11 0.189 6.41

AL S%HUE BT, 120% % & HL T 6] B i .
TR SR 25 P 52 T BPD R JA0 158 25 A R P B AR b e K
TR T AR R 22, S BOT B 2 A0 o iR
ZRZEA A K TR TS B Rz, W
I, XoF e S R I L SRR A TR 22 A s, 200 % i —
YR e T 7 A 1 it s e %o LR 22 ) 5
23 BMEHRETHERNER

FRG P 1 AR 6 B 45 R 4G I %
FAL I SRR A 1R 2, 45 3112 R AL L SR E 91 B ff
AR BRffer B 9 b 22 FifR 22 an &l 3 s

4 102
—~ 0 ——— 30 <
T -4 1-0.2 g
& -8 1-04
~12 L " L : - -0.6
0 20 40 60 80 100 120
R HL I A 535U %

-+ FUE T N A2, o FIRGm N A2
——RE T P2, « FRRGm 2
3 BIEHEETHERIRE
Fig.3 Current error tested at rated voltage
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Fig.4 Comparison of current errors tested at rated
primary voltage and low voltage
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Table 3 Comparison of error of current transformer
among three testing methods
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Fig.5 Current of current transformer at high voltage
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Table 4 Calculated leakage impedance
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Table 5 Influence of leakage current on current error
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Real-time generation scheduling model and its application considering
deep peak regulation of thermal power units
DONG Chao"?,ZHANG Yantao™*,LIU Jianing' , WU Bingxiang™**
(1. Electric Power Dispatching & Control Center of Guangdong Power Grid , Guangzhou 510600, China;
2. Key Laboratory of Safety, Economic Operation and Market Operation of Guangdong Power Grid , Guangzhou 510600, China;
3. NARI Group Corporation ( State Grid Electric Power Research Institute) ,Nanjing 211106, China;
4. NARI Technology Co.,Ltd.,Nanjing 210061, China)
Abstract ; The demand of peak regulation is gradually growing along with the access of large-scale renewable energy
and the gradual increase of electricity peak-valley difference, while the power source for peak regulation is insuffi-
cient due to the unreasonable power source structure in China,which causes difficulties in peak regulation of power
grid. The deep peak regulation ability of thermal power units is deeply excavated ,and their operation characteristics
are analyzed. On the basis of conventional optimization model, the constraints such as operation time in stationary
segment of deep peak regulation output and minimum deep peak regulation time are introduced, the conventional
constraints such as maximum and minimum unit output and ramping are improved,and an optimal real-time genera-
tion scheduling model with the consideration of deep peak regulation of thermal power units is built. The practical
operation data of Guangdong Power Grid is used for case analysis,and the results meet the requirement of practical
power grid operation.
Key words : thermal power units ;real-time generation scheduling; deep peak regulation ;minimum deep peak regula-
tion time ; smoothness
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Error comparison and analysis of high-voltage current transformer
based on different testing methods
LIU Gang',XIONG Xiaofu', LIAO Ruijin',HAO Jian',LIU Kun®
(1. State Key Laboratory of Power Transmission Equipment & System Security
and New Technology , Chongqing University , Chongqing 400044, China;
2. State Grid Sichuan Electric Power Corporation Metering Center, Chengdu 610045, China)

Abstract ; There are various methods to test the error of high-voltage current transformer , however , there is little analy-
sis on the difference and accuracy among testing results of these methods. The error of high-voltage current trans-
former is tested and compared with single-phase testing, absolute value calculation of the current error considering
the influence of voltage and current error testing under rated voltage. And the reason of their differences is analyzed.
The results show that voltage has a negative influence on ratio error and phase displacement of current transformer,
and its effect is mainly predominant at currents less than 20% of rated current. The larger the current is,the smaller
the influence will be, and the influence decreases gradually until it can be neglected with the increase of current. The
current errors tested at low voltage are inaccurate at low current,and the absolute value of the variations of current
error is much larger than the results tested at high voltage ,as a result,the current error of high-voltage current trans-
former should be tested directly at rated primary voltage.
Key words : testing method ; current transformer; error analysis ; leakage current; absolute value of the variations of
current error



