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Characteristics of Canay Inductance of Synchronous Machines
and Its Effects on Transient Stability

Junji Tamura*, Member, Rion Takahashi*, Member, Tsuyoshi Takazawa**, Member,
Yasuyuki Tada™, Member, Atsushi Kurita**, Member

This paper presents a consideration on the characteristics of d and g axes parameters of synchronous machines.
When parameters of d/q axes equivalent circuits are determined from measured data, some approximations are often
used. In this paper, a consideration on the accurate determination of d/q axes equivalent circuit parameters from mea-
sured data is presented with considering Canay inductance. This paper also presents a consideration on the effect of
Canay inductance on the transient stability. It iswell known that Canay inductance has much effects on the transient
response of field current. However its effect on the transient stability has scarcely been studied so far. In this pa
per, smulation studies about transient stability are performed for a model system of synchronous generator with and
without considering Canay inductance, and then the effect of Canay inductance on the transient stability is clarified.
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Table1l. Parameters (Hydro generator-1).

Hydro generator 21MVA, 6.6KV, 50Hz, cos ¢ =0.953
la =0.13 (DU),
ra =0.00412 (pu),

T, =0.17(s)

H

’

=1.813(s)

d-axis parameters

Conventional | Exact
method method 1
Test parameters - 1. 845 (s) 1,915 (s)
do (-1. 42%)
L 1. 23 (pu) T 0. 0832 (s) 0. 0820 (s)
d do (+1. 46%)
1 0. 33 (p) 0.00088 (pu) |  0.00091
d rf (3. 30%) (pu)
J24 0. 23 (pu) 0. 244 (pu) 0. 254 (pu)
a lr (-3. 94%)
T 1.30 (s) 0.0153(pu) | 0.0149 (pu)
d Pk (+2. 68%)
T 0. 058 (s) Ji 0. 200 (pu) 0.194 (pu)
d ke (+3. 09%)
g—axis parameters
Test parameters Conventional method (exact)
Ly 0. 71 (pu) T;/O 0.318 (s)
LYy 0. 21 (pu) Fiq 0. 00674 (pu)
T{I/ 0. 094 (s) g 0. 0928 (pu)

02 00000000000 000 140
Table2. Parameters (Nuclear generator-1).

Nuclear generator 1300MVA, 19. 0KV, 50Hz, cos ¢=0.9
I, =0.21 (pu), T, =0.25(s),
ro =0.00369 (pu), H =4.44(s)
d-axis parameters
Conventional | Exact
method method 1
Test parameters » 7.303(s) 7.335 (s)
do (-0. 44%)
1. 85(pu) T 0. 0354 (s) 0. 0352(s)
La do | (+0.57%)
7/ 0. 38 (pu) 0. 00080 (pu) 0. 00081
d Ty (-1. 23%) (pu)
1/ 0. 29 (pu) / 0. 190 (pu) 0. 195 (pu)
d 4 (-2. 56%)
/ 1.50 (s) 0. 0289 (pu) 0. 0285 (pu)
Ta k(1. 40%)
// 0. 027 (s) 0. 151 (pu) 0. 148 (pu)
Ta la 1 (g 0sm)

gq—axis parameters

Test parameters

Conventional method (exact)

Lg 1. 85 (pu) T, 0.172(s)
LY | 0.29(pu) Fig 0. 0319 (pu)
T/ | 0.027(s) Iig 0. 0841 (pu)
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Table3. Parameters (Hydro generator-2—Exact method 11).

Hydro generator 21MVA, 6.6KV, 50Hz

T 4.915 (s)

T, 0. 0820 (s)

T, 0.02(s) 0. 055 (s)
rr 0. 00097 (pu) 0. 00089 (pu)
Iy 0.196 (pu) 0.334 (pu)
Fid 0. 00766 (pu) 0.0280 (pu)
I 0. 0481 (pu) 0.484 (pu)
Lna 0.0714 (pu) -0. 0875 (pu)

(Note) Tya0=0.0414(s).

04 000000000O0DOOO0O0 2000
oo ng
Table 4. Parameters (Nuclear generator-2—-Exact
method I1).

Nuclear generator 1300MVA, 19. 0KV, 50Hz
T 7.335 (s)

Tl 0. 0352 (s)

Thq 0. 005 (s) 0. 023 (s)

rr 0. 00085 (pu) 0. 00080 (pu)
ly 0.134 (pu) 0.275 (pu)
Frd 0.0122 (pu) 0. 0592 (pu)
lka 0.0192 (pu) 0.428 (pu)
Lya 0.0673 (pu) ~0. 0833 (pu)

(Note) Tia=0.0165(s).
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Table5. Initial conditions (Simulation-I, I1).
Hydro-G Nuclear-G

0.953 0.90

1. 00 1. 00

0.074 0. 063

Era 1.55 2.01

0 49.1° 71.7°
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