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Table 1 Optimization results of different scenarios

$
SH CCPP P2G P2G-CCPP
LA F 1001 275.34 1084 766.85 964 840.48
RILA f, 39 876.68 369 051.05 16 243.15
LR £, 851 844.76 683 690.33 922 469.73
FERRA £, 109 553.90 10272.05 6271.23
P2G A f, 0 21753.42 19 856.37

S HTEl 6 & 7 R4, P2G-CCPP R G4
K, WY F >, P2G-CCPP &R 4L 5y I FEf il
LERERE, I LAILAL s  d5 K, 58 10 B B XU AR T30
JidesN, R A B far 7 R, AILAL Ok B i K AE
P2G R4t K EHLAL 1 J1 KT CCPP, P2G-CCPP %
gt e AT BRI AL REFE , P2G REFE I XU
Vs AT 44, 5 ok AL i 6k, CCPP
P2G il P2G-CCPP F 4t i) 57 KT AR K /D | iX S
H T CCPP #3500 JXUH 4 g il s 113, L mT 98 45 g
FIEHET e HL ALY T 38 90 5 i B 8 v T 4 Ao
PO T 2 R R K, P26 REENX
HLTH 44 B ) B T P2G 1 i Kz AT & &, P2G-
CCPP RGRYITTRE ST T P2G Wi Kiz T4 i
RS AR F IR, HE TR S b 3 4k 2 A R Ge8 , i
HEF IR /N, 564 1 0l 0, AR gl i)
P2G &4:, P2G-CCPP RS MK AE it E T
38.95% , 34y U T P2G-CCPP BB KIEE R4
JAUHL T 24 g

& P2G A HIE LR, P2G-CCPP & 45 A %
T 8.72% , % 42 2k P2G-CCPP 2 %t rp ffk 4 4 24



%78

JAMEE A5 L ST AT RE IR S Bl 2 v )RR B B e A @®

BN P2G R EARAE CO,, NI T P2G £ 3K

CO, WIBUA ; P2G RGARBE A AR iZ R 45

AT EE R A R AR AR BB AR P2C R A

WAIES] T P2G-CCPP REG1Y 22.72 5, X =N

HRAL TCRRA A B, 7R CO, 2R, 5L

EAFREE A . R P2G-CCPP REGMARH A & T

P2G R4, HEE A AR T P2G R4 11.06%,

i CCPP RGIEML T 3.64% ., 15 BL45 53], P2G-

CCPP RGLEA MATAR, RE a1 T4 BT AT

33 AEHBETHRBEESLRE

Tcdr A 12 mT DA B e 2R 4 1) e HE SOK -, i

Ltk Z | UL IR HE G D | X BRI ER B A ek 2%

TN T RECHERC R R, B8 kT T 3 A

Y i i AE Ak,

1000
800
600
400
200

0

RER

6 12 18 24
Bt
- CCPP, - P2G, - P2G-CCPP

B8 AEBETHEESLE

Fig.8 Comparison of carbon capture among different scenarios
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Coordinated optimization of carbon utilization between power-to-gas renewable

energy accommodation and carbon capture power plant
ZHOU Renjun, XIAO Junwen, TANG Xiafei,ZHENG Quanguo, LU Jia, CAO Junbo
(Hunan Province Collaborative Innovation Center of Clean Energy and Smart Grid, Changsha University of Science
and Technology , Changsha 410114, China)

Abstract ; The power-to-gas technology,as a new type of energy conversion and storage, provides a new way for re-
newable energy accommodation,and its required CO, for generating methane can be efficiently and economically got
from the carbon collection amount of carbon capture units. The power-to-gas-carbon capture power plant is taken as a
whole system,and its coordinated optimization model is built,which takes the carbon cost,fuel cost,abandoned wind
cost and power-to-gas cost as the objectives, and the carbon capture rate, active power output of carbon capture
power plant and power-to-gas active power as the decision variables. Simulative results show that,the power-to-gas-
carbon capture power plant improves the wind power accommodation ability , reduces the carbon emission, improves
the carbon utilization level ,and reduces the power-to-gas operation cost.

Key words : power-to-gas ; renewable energy accommodation; carbon capture ; carbon utilization ; optimal operation ;
costs ; models
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Parameter design and analysis of IGBT-based on-load
tap changers for distribution transformer
ZHOU Niancheng' ,SU Yu', WANG Qianggang' ,GE Junkai’, GAO Junging’ ,ZHANG Jing’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology ,
Chongqing University , Chongging 400044, China;
2. Yuhang Power Supply Company of State Grid Zhejiang Hangzhou Electric Power Company , Hangzhou 311100, China;
3. Zhejiang Truly Electric Co.,Ltd.,Hangzhou 311100, China)
Abstract: The structural characteristics of mechanical , hybrid and full-electronic OLTC( On-Load Tap Changer) for
distribution transformer are compared ,and then the OLTC circuit structure and control scheme are proposed based on
IGBT ( Insulated Gate Bipolar Transistor) for distribution transformer. The parameter design methods of IGBT de-
vices, transition circuit and absorption circuit of proposed OLTC are given,and the calculation formula of active po-
wer loss of proposed OLTC is deduced. The proposed OLTC scheme overcomes the shortcomings of mechanical
OLTC ,such as the slow operation , switching arcing,and can assist the distribution transformer to realize fast and non-
arc on-load voltage regulation. The simulation model and experimental platform are built to test the voltage regulation
performance of the proposed OLTC and analyze the influence of the switch parameters on the active power loss and
IGBT tolerable current and voltage. The simulative , experimental and theoretical calculation results are compared to
verify the effectiveness of the proposed IGBT scheme.
Key words : distribution transformer;on-load tap changer;Insulated Gate Bipolar Transistors ( IGBT) ; parameter de-

sign ; active power loss



