T ENES
A Lt

RBER V2R TRENL @G HITFTY

Study of Increasing Green Energy Penetration into Regional Power
Grid using Feeder Reconfiguration and Load Transfer Technology

33 %% ¢ 108A003

RAFPHE) »#28T4 JRATFTRARVIHZ
PHAER BRI

BET L 06-2757575 ext 62387

E-mail address : leren@ee.ncku.edu.tw

150 T

Ay P 1R 108% 2% 3 108 & 12 %
FPLER AW 80 g~

kZakan: - N E B ¥ 24"

4 pH:108# 119 25 p



PRTELVAPN RS P E LSRR R RETRELAL
F 2 (FAAPLV IR A R) BERRLALIHY Tk

TRIMBERABARREFREEIRDLIAREMTE



I 5
A B S T R A T ettt ettt e e et e e e e et et s e eeeeeeeeeesrnnes 6
I I T 7

(Z) 74 3 TR A e, 17
() 24T A REFRT 2 BB, 20
T)Reedfte *v?ii%l?, B s 27

o R ERZABFERE FF 32



(=) BT L IZ s 35

Sy A BB s 39



RE 3
WMERLA GRDESFRE AR CERIANRIET 0 F
TG R e R FRELH L L N RERT
B A ANET PRI A LIRAHA R RE

(o drip BT RE L N RF HME R HERT L2

2/ 8% 4
,ﬁ/-ﬁ T

(w

MG o ?\:iﬁiﬁiﬁﬁai‘i,ﬁ. LP R A R T AR

o
piju
X

EpERARE E 2§ e BTSSR A B
HRRBEM DR G R SRR T AR E R R T4 P E N
R AR A PR RFAAGRREHT D
VM EBN- BRENEERT - 27 7P &RECOLEKE M
Py fen b T mETI PR FERY RGN E S
W20 AIFEAIH G MFEE-RRA L L e R X )k
MFERHY R FSREDEMPET o T S0 RFARNITE 2
2 Hrr o At Python B R RV L2 EREFEZ2ES
# » PSSIE £ 4 x AWE ks 7 BB LT RERN

FRTARE LB IR PTG DREF S A g

)

FREOT M AP R AR LR RRRT AP
AT S E G ARR TR > SR T h s e

-%-g:l‘-‘zi ﬁ%ﬁa?%%ﬂﬁ&— “‘ 7 ﬁ,\x o



Abstract

With the rapid development in renewable energy, the increasing
penetration into the transmission or distribution grid could reach the line
capacity limit and impact the stability of the regional power system. This
research will focus on the method of enhancing the grid-connected
capacity for the renewable generation. In general, there are several
strategies which can solve the power flow congestion inside the grid by
feeder reconfiguration or load transfer. These strategies basically attempt
to change the topology of the transmission/distribution grid by changing
the state of sectional switch or tie switch. Through the change of regional
grid topology, regional power flow can be diverted to the other routes that
could help alleviate the congested lines. This approach could also
increase the possibility of integrating more distributed generation into
system. Based on this concept, the research team will find out more
effective ways to achieve this goal using the Simulated Annealing (SA)
artificial intelligent algorithms. To verify the performance of proposed
algorithm, the Python environment is conducted to perform artificial
intelligent algorithm, the outcome of the algorithm is fed into the PSS/E
power system simulation software to verify the feeder configuration,
while the regional load-generation balance, voltage regulation, and
increase of the feed-in renewable capacity are satisfied. The study case
will be focusing on one practical regional grid in Taiwan to achieve the
optimal feeder configuration and load transfer under the abundant

renewable generation in-feed.
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%316 LR TRER

RiE® miz‘fwfragi:}_ agﬁ“ #ER £ BB (%)
(OMW) % & (50MW) (8 4 N-112) HucF BB Her B
Bus Number |Bus Name | Base kV | Voltage (pu) Voltage (pu) Voltage (pu) Voltage (pu) Voltage (pu) EIFEEE TeEte

540 345 1.0063 1.0062 1.0060 1.0050 0.9960 0.8955 0.0994
2300 345 1.0094 1.0093 1.0090 1.0078 0.9959 1.1808 0.1189
2301 161 1.0021 1.0019 1.0010 0.9979 0.9653 3.2669 0.3097
2303 23.9 1.0094 1.0091 1.0083 1.0051 0.9959 0.9153 0.3174
2308 33 1.0077 1.0073 1.0064 1.0029 0.9663 3.6494 0.3478
2309 33 1.0071 1.0068 1.0058 1.0024 0.9662 3.6113 0.3380
2350 345 1.0052 1.0050 1.0049 1.0038 0.9939 0.9863 0.1095
2351 161 1.0035 1.0032 1.0032 1.0005 0.9824 1.8091 0.2691
3551 161 1.0003 1.0000 0.9999 0.9953 0.9685 2.6927 0.4600
5801 161 1.0023 1.0020 1.0012 0.9980 0.9655 3.2565 0.3196
5802 23.9 1.0078 1.0075 1.0067 1.0035 0.9941 0.9367 0.3179
5809 161 1.0013 1.0011 1.0002 0.9974 0.9663 3.1181 0.2799
5810 23.9 1.0074 1.0072 1.0063 1.0033 0.9943 0.8970 0.2981
5811 161 1.0013 1.0010 1.0002 0.9973 0.9662 3.1184 0.2899
5817 161 1.0038 1.0035 1.0033 0.9973 0.9672 3.0181 0.5980
5819 161 1.0023 1.0020 1.0017 0.9979 0.9661 3.1867 0.3794
5851 161 1.0008 1.0005 1.0004 0.9964 0.9722 2.4287 0.3998
5853 161 1.0006 1.0002 1.0002 0.9961 0.9715 2.4696 0.4099
5855 161 1.0017 1.0014 1.0013 0.9964 0.9683 2.8202 0.4894
5903 161 0.9940 0.9939 0.9938 0.9930 0.9850 0.8056 0.0805
7710 161 1.0024 1.0021 1.0022 0.9983 0.9671 3.1253 0.3891
7711 161 1.0025 1.0022 1.0015 0.9979 0.9656 3.2368 0.3595
7750 161 1.0010 1.0007 1.0006 0.9966 0.9723 2.4383 0.3998
7751 161 1.0009 1.0006 1.0005 0.9965 0.9725 2.4084 0.3998
8420 161 1.0023 1.0020 1.0012 0.9981 0.9655 3.2662 0.3096
8427 161 1.0013 1.0010 1.0002 0.9973 0.9662 3.1184 0.2899
8430 161 1.0038 1.0035 1.0033 0.9973 0.9672 3.0181 0.5980
8431 161 1.0023 1.0020 1.0012 0.9981 0.9655 3.2662 0.3096
8432 161 1.0021 1.0019 1.0010 0.9979 0.9653 3.2669 0.3097
8434 161 1.0013 1.0011 1.0002 0.9974 0.9663 3.1181 0.2799
8450 161 1.0023 1.0020 1.0012 0.9980 0.9655 3.2565 0.3196
9240 161 1.0023 1.0021 1.0012 0.9981 0.9658 3.2361 0.3096
9241 16.5 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
9242 16.5 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
9243 18 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
9700 161 1.0024 1.0021 1.0013 0.9982 0.9659 3.2358 0.3096
9701 18 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
9702 18 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
9703 18 0.9700 0.9700 0.9700 0.9700 0.9700 0.0000 0.0000
10000 PCC 161 0.0000 1.0019 1.0010 0.9979 0.9627 3.5274 0.3097
10001 PV1 18 0.0000 0.9512 0.9504 0.9475 0.6745 28.8127 0.3051
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