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Available Transfer Capability Evaluation for AC/DC Hybrid System

LU Jinling, CAI Hongyan, ZHOU Ming
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, Hebei Province, China)

ABSTRACT: Along with the unceasing expansion of the scale
of AC/DC hybrid power system in China, the computing model
and methodology of available transfer capability (ATC) for
AC/DC hybrid power system become the crux to be researched
in this field. Power system is a time-varying system with
uncertainties and randomness, so it is a difficult point for the
accurate calculation of ATC to consider the influence of these
factors on it. A non-sequential Monte Carlo simulation-based
evaluation method for ATC, in which the uncertain factors such
as load fluctuation, equipment failures, variation of control
mode for DC system and weather are taken into account
comprehensively, is proposed and in the viewpoint of adequacy
a series of probability indices are defined for the evaluation of
ATC. Relevant calculation program is programmed by
Matlab7.1 software, and the case study on improved IEEE
14-bus system is performed. Calculation results show that the
proposed method is correct and effective, and more accurate
ATC information can be obtained by the proposed method.

KEY WORDS: AC/DC hybrid system; available transfer
capability (ATC); non-sequential Monte Carlo simulation;

evaluation indices
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Fig. 1 The state transfer of two-state component
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Fig.2 The state transfer of three-state component
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Tab.1 Parameters of three-terminal
HVDC transmission system

Hofids  BORARRA WA Hisbipue AMEHESpu
C b SR 5 0.125 0.31
G b SR 2 0.080 0.32
G WA 4 0.125 0.69

HRAE 4B GBI B
EAGH  hBlpu  WBEE g

5-4 0.04 0.155 0.235
2-4 0.04 0.155 0.235
5-2 0.10 0.155 0.235

K2 XHBH

Tab. 2 Parameters of branches

SCBRT EART A SOMMRER | ST AT AL SO R
1 1-2 0.005 820 8 7-8 0.004 450
2 1-5 0.004 380 9 7-9 0.004 450
3 2-3 0.004 380 10 9-10 0.004 450
4 3-4 0.004 380 11 9-14 0.001 653
5 6-11 0.001 653 12 10-11 0.001 653
6 6-12 0.001 653 13 12-13 0.001 653
7 6-13 0.001 653 14 13-14  0.001 653
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Tab.3 Parameters of transformers, generators and loads

RT ATC BIHEERIEHR
Tab.7 Indices of ATC statistic

Akas P KL

AR wE 5
RIRE AN e s s

RGN EIp s

1 5-6 0.004 38 1 0.001
2 4-7 0.004 38 3 0.003 MM c=0.02 1
3 4-9 0.004 38 6 0.002 A A

8 0.002
1 3X(5) AT 743 £ B A 10 R SRR R AR Il 2%,
T4 WL 4,

BRI RN R, 43 =R HL ATC M2
Fabr, B ATC Febr i = H WA £, SR15 2
P RAIRE T /IR ) ATC 255 W3 5 fil 6,
SKAFM) ATC BERIRARILER 7, fiif ATC ANEET
JEAHL C o 12MW,
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Tab. 4 Values of A of lines in different weather condition

i) A RS LR A R 2,
1 1-2 0.001 2 0.586 7
2 1-5 0.000 9 0.4415
3 2-3 0.000 9 0.4415
4 34 0.000 9 0.4415
5 6-11 0.000 3 0.166 6
6 6-12 0.000 3 0.166 6
7 6-13 0.000 3 0.166 6
8 7-8 0.000 9 0.448 6
9 79 0.000 9 0.448 6
10 9-10 0.000 9 0.448 6
11 9-14 0.000 3 0.166 6
12 10-11 0.000 3 0.166 6
13 12-13 0.000 3 0.166 6
14 13-14 0.0003 0.166 6

x5 EFXRSTEHFTHEZTE ATC MBS 4R

Tab. 5 Partial results of ATC in normal weather condition

75  TTCMW  ATCMW | J¥%5 TTC/MW  ATC/MW
1 56.08501  20.800 47 8 55976 82 20.730 58
2 56.44725  21.205 45 9 56.52356  21.276 66
3 56.22363  20.998 32 10 4976016  14.892 73
4 56.468 62 21.26307 11 5627885  21.08482
5 56.14048  20.85775 12 5656632 2131751
6 49.89119  14.946 97 13 56.59869  21.41448
7 56.57105 2125259 14 5596645  20.72472

F6 MRETERHEFTHEZITE ATC HEHBHER
Tab. 6 Partial results of ATC in bad weather condition

J¥'5  TTIC/MW  ATC/MW | J¥%5  TTC/MW  ATC/MW
1 56.08501  20.800 47 8 55976 82 20.730 58
2 56.44725 2120545 9 56.52356  21.276 66
3 5622363  20.998 32 10 4976016  14.892 73
4 56.468 62 21263 07 11 5627885  21.08482
5 63.99876 2832312 12 5656632 2131751
6 49.80119  14.946 97 13 41.42556 0
7 56.57105  21.25259 14 5596645  20.72472

Hibr IEHRA WRA ek
Exrcd/MW 19.6115 18.098 5 18.8550
Varc 3.1153 32589 3.1871
B 0.090 0 0.099 7 0.094 8

FArcmid/ MW 0 0 0

Fxtcma/MW 38.796 4 312548 35.0256
Prarz 0.007 2 0.0117 0.009 5
Prans 0.007 2 0.0121 0.009 6
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