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LAMPIRAN 1 : Thermodynamic Performance Beban 115 MW Gross PLTU Kalbar-1
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Sumber : Sepco Il Project PLTU Kalbar-1, Model N125-13.24/535/535 Steam Turbine
Manufacture By Dongfang



LAMPIRAN II : Performance Test Result Unit #2 PLTU Kalbar-1

2 SHAKARRRI A CEE

Results Summary of calculation for unit #2 performance test

HETH WRILR

KBTI H A R TR W TH W T
Test item Unit VWO TMCR-1 TMCR-2 100 M“l/ (Net)- | 100 MV2/ (Net) -
R HM g g g | 20210702 | 202107.02 | 2021.07.02 2021.07.02 2021.07.02
Test date 19:40-20:40 | 16:55-17:55 | 17:55-18:55 09:45-11:45 12:15-14:15
FHBIEBRFER
Correction gross heat rate of steam turbine KColeleh) | 193140 1930.809 1931501 1946.335 1947.721
WP IR .
Boiler correction efficiency i 83.570 84.467 84.497 83.99 84.019
R -
Pipeline efficiency % 996 99.6 99.6 9.6 9.6
HAEHFER KCal/(kW.
Unit gross hest rate h) 2320.962 2317.470 2317.968 2351.934 2346.859
BIEREDE
Gross power after correction i 134354 127.679 128.363 115.060 115.414
LR E SN
W ! j
The power consumption of the measuring auxiliary equipment % 9l 9351 9.213 8.648 8.722
TR
W i
Main transformer losses X S0:3cH 306.933 309.862 267.467 237.185
ol BIES
MW § : ,
Excitation power 0.197 0.184 0.189 0.167 0.169
bYELck o
Total auxiliary power 0 9930 9.842 9712 9.082 9.127
BRI !
Average value of actual plant power consumption rate % e L 7690 7.854 7.850
Bt
W. 5
Average coal consumption of power supply unit glkW. 1) AR 323241 332.563 325.799 326.155
2 GHAKRRRI IR 8%
Results Summary of calculation for unit #2 performance test
REAH B | WRTR | weIR | werg | SRIR ) RBIR
Testtem Unit VWO | TMR1 | TvcRa | 100MW(Ne)- | 100 MW (Ney-
1 2
% -
Net power output 124.424 117.837 118.651 105.977 106.287
Bt KkCal/(kW.
Uikt st vate h) 2506.200 2511.029 | 2507.699 2553.500 2548391

Sumber : Indonesia Kalbar-1 2x100MW (Net) Coal — Fired Power Plant #2 Unit Overall
Performance Test Report by QingDaoHuafengWeiye Electric Power Technology Engineering
Co.,Ltd Testing Center, 2021
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LAMPIRAN III : Flue Gas Display pada Performance Test Unit #2 PLTU Kalbar-1
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Sumber : Indonesia Kalbar-
Performance Test Report by QingDaoHuafengWeiye Electric Power Technology Engineering

Co.,Ltd Testing Center, 2021



LAMPIRAN 1V : LTE Display pada Performance Test Unit #2 PLTU Kalbar-1
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Sumber : Indonesia Kalbar-1 2x100MW (Net) Coal — Fired Power Plant #2 Unit Overall
Performance Test Report by QingDaoHuafengWeiye Electric Power Technology Engineering
Co.,Ltd Testing Center, 2021



LAMPIRAN V : Power Input for Induced Draught Fan

ating in parallel are normally used, ez

s out of service

antrance tinder.
tack entrance under

Sumber : Power Plant Engineering Raja, A.K Srivastava and Amit Prakash, Manish.
2017.
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Lampiran VII : Tabel A.3 Properties of Saturated Water (Liquid — Vapor): Pressure Table

722 Tables in Sl Units

TABLE A-3 Properties of Saturated Water (Liquid-Vapor): Pressure Table

Specific Volume Internal Energy Enthalpy Entropy
mYkg ki/kg ki/kg kl/kg - K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Press. Temp. Liquid Vapor Liquid Vapor Liquid Evap. Vapor Liquid Vapor Press.
bar °C vy X 10° Vg 1ty ug hy higg I s¢ S bar
0.04 28.96 1.0040 34.800 121.45 | 24152 121.46 | 24329 | 25544 | 04226 | 8.4746 0.04
0.06 36.16 1.0064 23.739 151.53 | 2425.0 151.53 | 24159 | 25674 | 05210 | 8.3304 0.06
0.08 41.51 1.0084 18.103 173.87 | 24322 173.88 [ 2403.1 2577.0 | 05926 | 8.2287 0.08
0.10 45.81 1.0102 14.674 191.82 | 24379 191.83 | 23928 | 2584.7 | 0.6493 | 8.1502 0.10
0.20 60.06 1.0172 7.649 251.38 | 2456.7 251.40 | 23583 | 2609.7 | 0.8320 | 7.9085 0.20
0.30 69.10 1.0223 5.229 289.20 | 24684 289.23 | 2336.1 2625.3 | 09439 | 7.7686 0.30
0.40 75.87 1.0265 3.993 317.53 | 2477.0 317.58 | 2319.2 | 26368 1.0259 | 7.6700 0.40
0.50 81.33 1.0300 3.240 340.44 | 24839 34049 | 23054 | 26459 1.0910 | 7.5939 0.50
0.60 85.94 1.0331 2.732 359.79 | 2489.6 359.86 | 2293.6 | 26535 1.1453 | 7.5320 0.60
0.70 89.95 1.0360 2.365 376.63 | 24945 376.70 | 22833 | 2660.0 1.1919 | 7.4797 0.70
0.80 93.50 1.0380 2.087 391.58 | 2498.8 391.66 | 2274.1 2665.8 1.2329 | 7.4346 0.80
0.90 96.71 1.0410 1.869 405.06 | 2502.6 405.15 | 2265.7 | 26709 | 1.2695 | 7.3949 0.90
1.00 99.63 1.0432 1.694 417.36 | 2506.1 417.46 | 22580 | 26755 1.3026 | 7.35%4 1.00
1.50 | 1114 1.0528 1.159 466.94 | 2519.7 467.11 2226.5 | 2693.6 1.4336 | 7.2233 1.50
2.00 | 1202 1.0605 0.8857 504.49 | 25295 504.70 | 22019 | 2706.7 1.5301 7.1271 2.00
250 | 1274 1.0672 0.7187 535.10 | 2537.2 535.37 | 21815 | 27169 1.6072 | 7.0527 2.50
3.00 | 1336 1.0732 0.6058 561.15 | 2543.6 561.47 | 21638 | 27253 1.6718 | 69919 3.00
3.50 | 1389 1.0786 0.5243 583.95 | 25469 584.33 | 2148.1 27324 1.7275 | 6.9405 3.50
4.00 | 143.6 1.0836 0.4625 604.31 | 2553.6 604.74 | 21338 | 2738.6 1.7766 | 6.8959 4.00
450 | 1479 1.0882 0.4140 622.25 | 2557.6 623.25 | 2120.7 | 27439 1.8207 | 6.8565 4.50
500 | 1519 1.0926 0.3749 639.68 | 2561.2 640.23 | 21085 | 2748.7 1.8607 | 6.8212 5.00
6.00 | 1589 1.1006 0.3157 669.90 | 2567.4 670.56 | 2086.3 | 2756.8 1.9312 | 6.7600 6.00
7.00 | 165.0 1.1080 0.2729 696.44 | 25725 697.22 | 2066.3 | 2763.5 1.9922 | 6.7080 7.00
8.00 | 170.4 1.1148 0.2404 720.22 | 2576.8 721.11 2048.0 | 2769.1 20462 | 6.6628 8.00
9.00 | 1754 1.1212 0.2150 741.83 | 2580.5 74283 | 2031.1 27739 | 20946 | 6.6226 9.00
10.0 179.9 1.1273 0.1944 761.68 | 2583.6 762.81 20153 | 2778.1 2.1387 | 6.5863 10.0
15.0 198.3 1.1539 0.1318 843.16 | 25%4.5 844 .84 19473 | 27922 | 23150 | 64448 15.0
20.0 2124 1.1767 0.09963 906.44 | 2600.3 908.79 1890.7 | 2799.5 | 24474 | 6.3409 20.0
25.0 224.0 1.1973 0.07998 959.11 | 2603.1 962.11 1841.0 | 2803.1 25547 | 6.2575 250
30.0 2339 1.2165 0.06668 1004.8 2604.1 1008.4 1795.7 | 28042 | 2.6457 | 6.1869 30.0
35.0 2426 1.2347 0.05707 1045.4 2603.7 | 10498 1753.7 | 28034 | 2.7253 | 6.1253 350
40.0 2504 1.2522 0.04978 1082.3 2602.3 | 1087.3 1714.1 28014 | 27964 | 6.0701 40.0
45.0 257.5 1.2692 0.04406 1116.2 2600.1 1121.9 16764 | 27983 | 28610 | 6.0199 45.0
50.0 264.0 1.2859 0.03944 1147.8 2597.1 11542 1640.1 27943 | 29202 | 59734 50.0
60.0 275.6 1.3187 0.03244 1205.4 2589.7 | 12134 1571.0 | 27843 | 3.0267 | 5.8892 60.0
70.0 285.9 1.3513 0.02737 1257.6 2580.5 | 1267.0 1505.1 27721 31211 5.8133 70.0
80.0 295.1 1.3842 0.02352 1305.6 2569.8 | 1316.6 14413 | 27580 | 3.2068 | 57432 80.0
9.0 303.4 1.4178 0.02048 1350.5 2557.8 | 1363.3 13789 | 27421 3.2858 | 5.6772 90.0
100. 311.1 1.4524 0.01803 1393.0 25444 | 1407.6 1317.1 27247 | 3359 | 5.6141 100.
110. 318.2 1.4886 0.01599 1433.7 2529.8 | 1450.1 1255.5 | 2705.6 | 3.4295 | 55527 110.
TABLE A-3 (Continued)
Specific Volume Internal Energy Enthalpy Entropy
m¥/kg kJ/kg kl/kg kl/kg - K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Press. Temp. Liquid Vapor Liquid Vapor Liquid Evap. Vapor Liquid Vapor Press.
bar < ve X 10° v, g Uy he he hy S¢ Sg bar
120. 3248 1.5267 0.01426 1473.0 2513.7 | 14913 11936 | 26849 | 3.4962 | 54924 | 120.
130. 3309 1.5671 0.01278 1511.1 2496.1 1531.5 1130.7 | 26622 | 3.5606 | 5.4323 | 130.
140. 336.8 1.6107 0.01149 1548.6 2476.8 | 1571.1 1066.5 | 2637.6 | 3.6232 | 5.3717 | 140.
150. 3422 1.6581 0.01034 1585.6 2455.5 | 16105 1000.0 | 2610.5 | 3.6848 | 5.3098 | 150.
160. 3474 1.7107 0.009306 | 1622.7 2431.7 | 1650.1 930.6 | 2580.6 | 3.7461 | 5.2455 | 160.
170. 3524 1.7702 0.008364 | 1660.2 2405.0 | 1690.3 8569 | 2547.2 | 3.8079 | 5.1777 | 170.
180. 357.1 1.8397 0.007489 | 1698.9 23743 | 17320 777.1 | 2509.1 | 3.8715 | 5.1044 | 180.
190. 361.5 1.9243 0.006657 | 1739.9 2338.1 1776.5 688.0 | 24645 | 3.9388 | 5.0228 | 190.
200. 365.8 2.036 0.005834 | 1785.6 2293.0 | 18263 5834 | 2409.7 | 4.0139 | 4.9269 | 200.
2209 374.1 3.155 0.003155 | 2029.6 2029.6 | 2099.3 0 2099.3 | 4.4298 | 4.4298 | 2209

Sumber: Michael J. Moran and Howard Saphiro, 2006



Lampiran VIII : Parameter Impacting Heat Rate

i
Parameters Impacting Heat Rate : Parameters Impacling Heal Rate
'
T ROLLABLE
S Turbine Cycle Compohents
P — Parameter Change %HR
Outlet Gas Temp +10DegF  +.25%
(12.000 Bl Coal) HP Turbine Efficlency +1% -18%
Oullet Gas Temp +10DegF  +.35% Fuhestinl i
(8,000 Biub Cosl) HP Turbine Efficlency +1% -.60%
Outlet Gas 02 1% +.29% (Non Reheat Unit)
Main Steam Temp +10 DegF -15% IP Turbine Efficlency % -17%
(Subcritical Unit) "
LP Turbine Efficiency % -A45%
Main Steam Temp +10 DegF -20%
(Supercritical Unit) BFP Efficlency +1% -02%
Hot Reheat Temp +10 DegF -14% . BFPT Efficlency +% -.02%
Main Steam Pressure  +10 Psl -04% Top HP Healer TTD +5DegF  +.10%
i T Other Heaters TTD 45DegF +.03%
r alers o
Superheal Spray +1% of MSF  +.025% g .
(From BFP Discharge) i
LS 1% of M. X '
Superhest Spray +1% of MSF  +.008% Boiler Componehls ,
Reheat Spray 1% of MSF  +.20% Paramalar change %Hé '
Coal Moisture , it
(12,000 Blub Coal) +% +i0%
(8,000 Btub Coal) +1% +17%
PLANT CONTROLLABLE —_—
Condenser Pressure  1°HG Thermal Kt (12,000 Bt Coal) +H% +.80%
Station Service 1% +1.0% (8,000 Btuib Coal) % +2%
Final Feedwater Temp  +5 DegF -10% Alr Heater Leakage +H% +.05%
Unbumed Carbon +1% +1.0% Alr Heater Effectiveness  +1% -15%
m © H1%OIMSF  +37% ‘ FD Fan Inlel Alr Temp +obDegF  -05%
e :
) Mill Outtet Alr T +Hobegk  -04
Steam Coils +1% of MSF  +.25% o .
(From Cold Reheat)

Sumber : Heat Rate Handbook 4™ Edition, Southern Company



