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The Recent Development of Kaplan Turbines

By Shun’ichi Fukasu and Masayuki Takatsuki
Hitachi Works, Hitachi, Ltd.

Abstract

Indicaticns are that Kaplan turbines used exclusively for low head in the past are
enjoying the industry’s favor with higher priority than before, being given preference
in good many cases in middle head applications even with further signs that they

are built as extra low head turbine as well.

This extension of application range has been made possible step by step through

years of engineering end=avor and investigation. At Hitachi’s well-equipped hydraulic

laboratory the reasearch continues for further achievement in such direction, now
with stress on the experiments of effective head, cavitation phenomenon and turbine
efficiency, as well as the problems concerning wear- and corrosion-resistance of the
materials.

As the article attempts to show, a step higher progress has been attained by
Hitachi in the phase of automatic controlling equipment by new addition of level-

interlocked adjusting device, frequency variation-interlocked device, etc., which would

add much to the wider adaptability of the Kaplan turbine.
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Table 2. Large Capacity Propeller Turbines in the World
ERERE R RSl o1 o i G Rl
U.S.A. Dalles Dam 92400 247 | 439 | 8.7 | K |14 Baldwin | s
U.S.A. Mcnary Dam 85,000 28-18.8| 340 85.7 K 4 M.S. B A
Sweden Ligga 78800 390 | — | 1250 | K — - KM.W. | @
U.S.A. Ice Harbor 77,600 | 30.8-24 4  — = K |— KMW. |z@zsd
Sweden  Dlosele 64,130 | 520 & — | 1500 | K | — — -
Sweden " Bonneville | 55,000 | 21-15.3| 367 | 75.0 | K |10 | M.S. 1936
U.S.A. ~ Cabinet Gorge | 52,600 = 36.2 — — {If, {% ! = B
France Mondragon i 52,000 a5 | — 107.0 K 6 ; E.W. P i g
Egypt . Aswan | 48,500 | 31.2 — 100.0 K — E.W. 1948
Sweden ' Hojun 45,600  31.2 165 | 1366 | K |2 | V.K. 1942
U.S.A.  Pickwick Landing | 41,000| 143 | 325 | 8.7| K | 6| A.C 1938
India ' Mahanadia I 40,000 34.5-23.8 167 | 125.0 | K | — | J.M.V. A
Finland | Pyhakochi 34,000 320 | — | 1500 | K |—| KMW. .-
Uruguay | Rioncon del B. | 33,600 |32-167, — | 1366 | K |4 | J.M.V. 1942
U.S.A. | Wheeler Dam | 33,500 16.5-13.1 230 | 8.7 | P | 2| LP.M. 1936
US.A. [ Fort Loudoun 33,000 | 19.6 — | 1058 X |—| B.L. 1943
U.S.A. Kentucky 32,800 14.6 - 782 | K | 5| A.C. 1945
U.S.A.  Safe Harbor 31,700  16.6 220 | 109.0 K 9 | M.S. 1932
U.S.A. - Watts Harbor 31,400 158 | — 947 | K |3 | LP.M. -
Newgealand | Karapiro 31,350 | 305 | — | 1670 | — | — | Boving —
Germany Ryburg Scheworstadt, 30,900 115 305 75.0 K 4 ,JI\A&X(; EW., 1931
U.S.A. Santee Cooper 30,000  21.5 — | 1200 | K+P 242 A.C., N.N. | 1942
Uruguay Rio Negro 30,000 | 34.5-23 - 125.0 K 4 M.S. Bakd
& A | & # 30,000 | 36.1 929/ 1667 | K |2 | H 1= e ak
#£33%F EEZE(H=3mp F)»7 7 v kKEEEC Ex Table 3. List of High-Head Kaplan Turbines
] i Hi o | sk B | WliEgk | K | s
= 4_1_ % | A } (kwj§ (m) (Img/sl gr-I n’f )i(gji;%)ﬁﬁ BOfg & EEEL
France | Bort-Rhue 23,790 | 701 | — 375 | 286 | | Neyrpic -
Italy ‘ Barcis ! 10,170 = 60.6 | 19.0 500 306 E.W. 1951
Spain - Requejada ‘ 4,290 = 57.3 - 500 208 E.W. 1954
Italy - Rocchetta 3,740  56.0 7.8 500 200 | 1 | Ad.c. 1939
R SRS A 13,000 55.0 | 26.5 [333/400| 304 | 1 | A | 1955
Sccotliand || Invergarrv ! 20,940 gL = 250 247 — | E.E. —
Sweden | Plassele 0 64,130 | 52.0 | — 150 272 | — — —
Ireland  Pollaphuca 18,650  50.3 | 425 | 300 | 306 | 2 [1-A.d.c., 1-E.E. 1943
Italy } Yara : 5,610 43.0 | e 600 408 | — A.d.c.-Tosi —
Swiss Lavey 24,500 407 | 660 214 | 347 | 2 l‘iﬂ‘_—ggéy 1945
Sweden Ligga : 79,030  39.6 — 125 360 | 2 | Karstad 1954
Italy " Hone | 18,700 | 381 | — 250 360 | — | Riva -
B & |4 i 7,200 36.9 | 22.0 | 360 | 204 | 1 | =#MERE.W. 1954
Morocco  Im’Fout 16,450 366 | — | 214 | 305 | 2 A.d.c,Alsthom —
T i 13,000 365 @ 40.2 | 300 | 381 | 1 | %4 JM.V.| 1954
=~ ~ % 30,000 | 36.1 | 92.9 167 | 334 |2/3| H 3 1954
Monte Furado 14,000 3.1 | — 300 | 415 | — | E.W. 1948
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Table 4. List of Low-Head Propeller Turbines
; 2 g H |4k B O EEg | L ¥ o e
4 4| momom o (ij;i Bl it (rg_i!(g%%)aﬁ B K AR
U.S.A. Albbruck-Dogern 23,500i 10.0 300 75.0 = 600 ~ E.W.
= & | e 1,500 9.6 | 180 2570 | 592 1 g = | 1930
Germany Kachlet 5,670 7.05 | 87.5 75.0 448 - J.ML.V. —
U.S.A. Winfield 6,900 792 —  90.0 565 2 g | 1936
H A ft 5 720 | 7.30 | 12.0 300.0 667 1 @ 7 1946
H * B * | %0 | 690 | 168 2250 610 2 H 1936
H I = | | 670! 6.60 | 127 | 3000 750 2 H ¥ | 1949
" N.E.V. Otting 8750  6.20 | 14.9 683 640 | | J.M.V. =
U.S.A. . City of Idaho Folls 1,760 550 | — = 138.0 | 690 S.M. 1937
US.A. | Dickinson 765 550 | —  180.0 | 595 S.M. | 1937
U.S.A. . Veazie 1,550 | 5.20 — | 1285 | 640 . S.M. - 1938
Sweden . Vargon 11,400 4.30 — 46.3 | 800 | — = _—
H & | i 5 1,500 | 4.24 | 405 1070 | 680 1 | E.W. 1928
Germany Harrbach 2,980  3.96 90.2 | 68.2 | 667 | — | J.M.V. ‘ =
Germany | Erlabrunn . 2,800 370 | 900 682! 703 —| JM.V. | —
srmany | Faulbach . 2160| 360| 725| wmo| 73 | —| MV, | —
Germany Freuden Berg ! 2,200 3.60 725 | 68.2 | 647 -'“i J.M.V. —
Germany Obernav | 1670 | 298 | 665 | 682 | 710 |2 | [M.V. e
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Fig.14. Sectional View of Grease Lubricated
Guide-Bearing for Kaplan Turbine
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Fig.15. Speed Ring under Fabrication
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