EWE A A43 A33.(2008) / pp. 60~65

7189 19 =59 25| HiA Tl vX = ¥

& QA F, 9 * T 5 Ak, 0] A Faxt
shapelshin okl sl AR of 4 B3, »@pulaba olabal 7B, wetepiskis 1A 3 ot

ofd

Effects of flow variation in the first stage nozzle on the
performance of a partial arc admission in a steam turbine

In—Soo Yoon, Tae—Gu Lee*, Seung—Jae Moon**, Jae—Heon Leex*"
Department of Power Engineering, Graduate School of Hanyang University, Seoul 133—791, Korea
*Department of Mechanical Engineering, Graduate School of Hanyang University, Seoul 133—791, Korea
**School of Mechanical Engineering, Hanyang University, Seoul 133—791, Korea

(Recived May 28, 2008; revised July 26, 2008; accepted September 7, 2008)

ABSTRACT : Power plant industry has been developed at high—capacity, high—technology, and
innovation. Steam turbine became the most useful equipment that dominate more than 50% of all the
world electricity production. And developed new materials of the turbine blade and extended length
of the turbine last blade brought reform in steam turbine performance upgrade. In this paper, when
do partial load driving in high—capacity steam turbine, optimum driving method found whether there
is something. In operating steam turbine, there is a lot of loss from secondary wake and throttle of
the 1st stage nozzle by the biggest leading factor that load fluctuation affects in high—pressure
steam turbine performance.

Effect of internal efficiency by 1 stage nozzle is the biggest here, but here fluid flow and flow
analysis were not yet examined closely definitely.

So, Analyzed design data and acceptance performance test result to applying subcritical pressure
drum type 560 MW, supercritical—pressure once through type 500 MW, and 800 MW steam
turbines actually. In conclusion, at partial load driving, partial arc admission(PAA) is more efficient
than full arc admission(FAA) efficiency. This is judged by because increase being proportional with
gross energy of stream that is pressure — available energy if pressure of stream that is flowed in to
the turbine increases, available energy becomes maximum and turbine efficiency improves.
Therefore, turbine performance is that preview that first stage performance fell if decline is serious
in partial load because first stage performance changes according to load.
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Table 1 HP Turbine efficiency on Load (Samcheonpo #4)
(%)

100% | 75% | 50% | 30% | 3rd | 2nd
BMCRINR | NR | NR | NR | VP | VP
Flow rate | 1786 | 1625 | 1205 | 838 | — [163756[117576
(ton/hr) | 1 | 091|068 |047| - | 0.09 | 0.07
Design | — |84.57|79.6 |69.18| - - -
Experi g el 8353(79.3370.51| — | 8350 79.35
—ment
Table 2 Heat rate on Load (Samcheonpo #4)
(kcal/kWh)
100% | 75% | 50% | 30% | 3rd | 2nd
BMCRI R [ NR | NR | NR | VP | WP
Design | 1867 | 1868 | 1892 [1958| — | 1945 | 1945
Experi=|gac | 1994 1952 |2054| - | 1921 | 1938
ment
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Table 5 HP Turbine efficiency on Load (Yunghung #2)

(%) (%)
BMCR 100% | 75% | 50% | 30% | 3rd 2nd BMCR 100% | 75% | 50% | 30% | 3rd 2nd
NR [ NR | NR[NR| VP | WP NR | NR | NR [ NR| WP | VP
Flow rate | 1704 | 1512 | 1088 | 709 | 444 | 1467 | 1044 Flow rate | 2408 | 2368 | 1642 | 1068 | — | 2080 | -
tton/n) | 1 | 0.89 ] 0.64 | 0.42]026] 0.86 | 0.61 (ton/) | 1 | 098|068 |044| — | 086 | -
Design | — |85.97|84.66|84.87|8559| — | - Design | 89.4 | 88.39 86.85 |86.83| — |88.56| -
Exoerl | o7 141 85.30 | 83.81 | 83.56 |82.32| 83.91 | 80.32 Bxper | o5 67(85.06 | 8451 |84.35| — |8a77| -
—ment —ment
Table 4 Heat rate on Load(Samcheonpo #6) Table 6 Heat rate on Load (Yunghung #2)
(kcal/kWh) (kcal/kWh)
BMCR 100% | 75% | 50% | 30% | 3rd 2nd BMCR 100% | 75% | 50% | 30% | 3rd 2nd
NR | NR [ NR[NR | WP | VP NR | NR[NR [ NR| WP | WP
Design | 1867 | 1868 | 1892 | 1959 [2113 | — | - Design | 1780 | 1782 | 1800 | 1856 | 1987 | — | -
Experi=1 a63 | 1866 | 1891 | 1941 | 2119 | 1866 | 1902 Experi=1 1806 | 1806 | 1824 | 1883 | 2018 | 1812 | -
ment ment
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