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Characteristics Test and Model Parameter Determination of
Generator/Excitation System of Yeongdong Unit 1 due to
Conversion of Renewable Generation Fuel
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Abstract

In this paper, we introduce the wood pellet electric power generation system, which is an eco — friendly solid fuel
processed pure wood, which is one of the largest capacity renewable power fuels in Korea, The Ministry of Commerce,
Industry and Energy notified the Ministry of Land, Infrastructure, Transport and Tourism of the Ministry of Land,
Transport and Maritime Affairs of the Ministry of Land, Transport and Maritime Affairs. Derived and validated.

It is confirmed that the performance of the generator and the voltage control characteristics of excitation system are
good even for the change of generator fuel. It can contribute to future reference at the plant that wants to replace
fossil fuels with renewable fuels.
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Table 1. Generation Diagram of YeongDong CC #1.

¥ 1. 93137] wM Mu| ARQF

Equipment Equipment Specification
Rated Mva 1160 MVA, 0.85PF
Rated Voltage(Vt) :15 kV

Generator Rated Current(It)  :6,119 A
PT Ratio :15400V/110V
CT Ratio : 8,000A/5A
Exiter Type : Static
Model Name : KDR2000

Exciter AVR Type tPI

Rated Field Voltage : 375VDC
Rated Field Current : 912A
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Table 2. No-Load Saturation Data.
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Freq.(Hz) vt (kV) Ifd (A) Efd (V)

60.432 10.837 258425 78.401
60.413 11.287 271.402 80.352
60.422 11.729 283558 84.567
60.383 12.196 296,638 85.956
60.465 12645 309.362 89.492
60.395 13.091 322.394 95.418
60.435 13541 335641 96.634
60.417 13963 348.368 101.523
60.553 14.398 363495 106.714
60.398 14.876 380.426 112,545
60.445 14997 384.821 113.179
60.471 15001 389.076 113.849
60.393 15208 393.404 116.219
60.374 15319 397.711 117.435
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Table 3. Determined No-Load Saturation Values
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Determined | Manufacturer

Para. Value Data Comparison
Compare Feld | 3503 N/A

urre Exciter

S(1.0) 0.0805 N/A Field Current

S(1.2) 0.2008 N/A
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Fig. 2. No-Load Saturation Curve.
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Table 4. Measured V-Curve Data
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(base=160MAV, 15.0kV)

Vvt (kV) P (MW) | Q (Mvar) Ifd (A) Efd (V)
14.074 106.634 -9.486 8.720 168.252
14.200 106.972 -0.466 575.732 178.879
14.367 107.600 10.449 609.903 189.628
14.496 107.305 20.469 640.311 199.149
14.631 107.828 30.271 670.280 210.550
14.038 93.401 -10.222 504.530 158.673
14.185 93.107 0.642 537.173 169.741
14.317 92.343 10.154 563.272 173.313
14.458 92.502 20.902 600.290 187.399
14.598 91.625 30.313 626.683 194.565
14.024 61.349 -9.768 410.870 122.819
14.154 61.259 0.881 448.014 137.534
14.275 61.375 10.447 434.824 146.471
14.402 61.452 19.714 525.292 160.504
14.539 61.239 30.674 561.024 172.324
14.036 31.367 -10.628 341.206 102.160
14.166 31.657 0.357 386.631 113.677
14.311 31.766 10.231 429.201 125.159
14.452 31.520 20.651 474.794 144.875
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Table 5. Model Parameters Determined.
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Para. Determined Data Manufacturer Data
Xd 1.789 1.700
Xq 1.382 1.700
Xd’ 0.200 0.160
Xq' 0.450 0240
X" 0.131 0.12
Xl 0.110 0.110
S(1.0) 0.080 0.132
S(1.2) 0.200 0.409

Fig. 3. V-CURVE and OEL Setting Value.
0% 3 ¥3187| V-CURVE % OEL MAX|

o FadE dAANE

Fade A 542 Bd7]17F 44 100%
oA A - HAE 9T £ Qe Fady
TaeHS gt Algoelth

A7IA EEd Hd FadY AP A=
Z5F Aty Fady dAAZE AFgHn. Fad
H A X = oA~ o] UEL, OEL A X ¢} ¥
7] A el wet dFS e dF 157 o



Characteristics Test and Model Parameter Determination of Generator/ 241
Excitation System of Yeongdong Unit 1 due to Conversion of Renewable Generation Fuel

ApA| "o A% OEL, UEL A% 2 Wt~
A e oo} 2}

(1) OEL &2 % 44
- Full Load A4 7] AAH F(AFFL)
1 912A
- Off-line OEL Pick Up(50 % AFFL) : 456A
- On-line OEL Pick Up(105 % AFFL) : 957.6A
- OEL 2] : ukskr] EA

(2) UEL ¥4 2 44 %

- 48MW -48Mvar
- 96MW -48Mvar
- 144MW  -48Mvar
- 192MW 96Mvar

(3) GSU ®Wt7] &2 d3 : 161kV/14.4kV W7
(3H &)
FE 157] A A4 100% =22 125MWo]
th et 4A4E5E S 120MWe R 3k 49 o]
A4 98 085014 & 5 gl w7179 v ad
£

o | A 3
Hae 19 49 &F5delA sk 4A0Mvar”t
A=

of e AAE W AN LTE 4 ol
CEEE IR SEF ]

GENERATCR REACTIVE CAPABILITY CURVE
160,000 KVA, 136.000 KW. 0 B5PF, 60Hz
15KV, 61584

16.0

LAGGING
MVAR

LEADING

16.0

Fig. 4. Rated Reactive Power Output
a2l 4, A3137] 1074AMWollA B R £

et FadE AN A
FE 127] 10TMW & Foll Fads A
|4 549 Ax= &£ 69 2o Al FEdY

of
off
—
1-0(1
'l
it
JE
—
=
=
=2
2
Y
)
i
1:op
2L
JE
S
()

Mvar £z A 15837 A&

2
tjo
it
>
QL
2

B
Fy
-
kol
N,
M
&
X
M [}
juei)
fo
e
[l
N
aV)
27
=
A
tjo
©
X
X

A WA R, 2 &

TEAERA eAsE e
FA AT olHF o fE GB 157 £

107MWel A 744 she FEdEe - 17Mvard o,
Fuz 9% 157 107TMW A2 Z2o|A UELY]
AAE z+e -48Mvarelth. AZA100% ZZH A 4
T1e7] A FadE SAAE da= WECCH

A AN FEAY FAANE AAE stk

v

Table 6. Max/Min Limiting power test data
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21

Vt Pe Qe Ifd Efd

&V) | (MW) |(Mvar)| (a) | (v) |Himiting factor

Max Reactive
MAX | 14.751 | 107.405| 40.136 |699.445|221.991 power
(40Mvar)
Terminal
Voltage
(90%)

MIN | 13.576 | 106.598|-17.346|530.343 | 162.007
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