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Analysis of Wind Driven Self-excited

Induction Generators

- Comparison of Newton Raphson and secant method -

Chong-Keun Jwa’

ABSTRACT

The Newton Raphson method and the secant method for the steady state analysis of a wind

driven self-excited induction generator are presented and compared in this paper. The nodal

admittance method which involves simple algebraic calculations is used for this analysis. Very

good agreement between the two numerical methods has been obtained on several load

conditions, but it is found that the secant method is better than the Newton Raphson method in

the number of iteration and the length of program.
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Fig. 1 Equivalent circuit of the induction

generator
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Table 1 Chan's Circuit Parameters of Induction Generator

Specifications Circuit Parameters
34, dpole =0.100 = 0.0736
frequency 30 (He] =0.112 ~0.100
voltage 380 [V]
output 2 (KW l igg?—gggg)g? ffzsls'zge 259
E,={3.156—-1.08 X,, ,2.259=X,<2.446
star  connected 37.79-15.12 X, .2.446<X,,<2.48
. 0 ,2.48 =X
squirrel cage
Table 18] =277t @A HAH2 C = ¢) load impedance Z; =4+ 73
079 [pulg A2 AANWSE Huse 33 — —
Aofold2E AFNAEW Chan”9 wHEY, Nerations [Chan’s method| Newton's method | secant method
Newton Raphson§ 22l A&y Fas A 1 0.9828328  (0.988301/0.982983 |1.141033/0.973228
A4ZAE Table 2 a), b), ©) o B 2| 0.980020 0.983058/0.983253]0.983751/0.983235
3| 0.9%31941 [0.983050/0.983243(0.983234/0.983243
Table 2 Computed results of induction 4 0.9831952  10.983250/0.983243 (0. 983243
generator 5 0.983243/
a) load impedance Z;=5+7
a)e FedIolddx 7, =5+ jO, by Z, =
o o ren) o) 15+ 0 225 o) 2, = 4438 A$oln, o=
ftlerations  [Chan's method | Newton's method | secant method ;:1 R = 6o = . 94 He
1 09775833 |0.983675/0.978120 | 1.127769/0.961391 3FU FHLAL Ix107e2sd / dAe
2 0978485  0.978333/0.978521 [0.978240/0.978478 Newton Raphson'd I A ao = 0.9% st A¥Y
3 09784500  0.978514/0.978508 | 0.978513/0.978508 oAA a; = 01, a = 092 ALG Aoln
‘ 09784508 |0.978508/0.978508 |0 978508/0 978508 LERE A% a0 = 099, a1 = 01, a = 0992
: TR A48 A ol o
o224 Raduold A Z; = 15409 AS
b) load impedance Z;=1.5+7 Chan” 9o AMx7 tdz2A Jegzs g 3
No. of Frequency [pul S Ao # YXdn Y& E AT Yk
feraions  {Chan's method | Newton's method | secant method Z71@d met wreFEert gae Ad 2
] 09181743 | 0.949282/0.994120 | 1 05725/0.885790 Bell efstd 271AE AAANAF (b = 1 [pu]
2 09772552 | 09465950/0.946201 | 0945160/0.9451%6 ol 248 FASW FHAF HolH 2
3 09262837 [0.946111/0.946098 | 0.946090/0.9461%6 Aok, 3 HEYol e el vlse] whe
4 09263878 |0.946103/0.946103 | 0.946103/0.946103 FHE3F7 455 4 F Uk
5 09263767  10.946103/0.946103 Table 32 F%4H7|7F € = 079 [pu]al @
6 09263777 A AAAHE 72 FAIAFZ HAEM
7 09263776 3482 1.0 [puldlA 60 (pul7tal H3A2

104




AHhEN BECRE BPINM M7

guje] RatgaAg AdAIAoln Fig. 2 &
o] %9 REAF Mol

o] AlAto} A= Newton RaphsonBolA q =
092 A¥YAM aq = 01, a,= 0.9 32
FPexE 1x10°22 Atk £8 CAolz
22398 A4S Newton Raphsond-
3293 byte, AW L 2433 byted A AT}

Table 3 Computed terminal voltage

Load Terminal Voltage [pu]

Resstance {oul | Newton's method secant method
10 0501510 0.201509
15 0.906170 0.906170
20 1.003603 1.003603
25 1.045417 1.045417
30 1.072379 1.072379
35 1.091292 1.091292
40 1106322 1106322
45 1116155 1.1161%
50 LIA77 1.124777
55 1.131806 1.131806
60 1137646 1137646
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Fig. 2 External characteristic
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