IEA Implementing Agreement for Hydropower Technologies and Programmes
Annex—2: Small-Scale Hydropower; Subtask B2 “Innovative Technologies for Small-Scale Hydro”
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DATAINPUT SHEET - HYDROHELP 2 FOR FRANCIS TURBINED SURFACE POWERPLANTS

15 Twibine characlenstics. Comme - 5599
BAKER Estimate date SJa-09 o Rated head in m. erate to equal Cell F15 %600 'E&E*ﬁ';_ 58.35
17 Rated PLANT flow in cubic meters per second 6000 Piant MA = 2945
Fixed options for design of all alteratives of powerplant and conduit. ‘3 ?:,Wi'ff :ﬂlrr;bﬂ rlur;m- . - n: g;fb: 30.00
1 mial tadwater elevation in meters - 1 me
i w‘\m $=1USAS=2 - 1 20 Tadlwater temperature in degrees celcius = = 10 Comment g =
7 Turbine distributor, steel casing = 1; concrete casing = 2. 1 Comment 21 Required runner submergence 5" meters = S00 Comment ot batow
8§  Honzontal turbine layout, maximum rurner throat size, m. 1.7 Comment n ko= 0006 Commen  yabwater. negatve
-] Maximum aflowable speed rise on full load rejection, %. 20 Comment s} Manual # runner blades (13, 15, 17Tor19) = 13 Comment b,
10 Rurmer damelrit o uorel gneraon, . 38 Commet 2 e, o o B
11 Turbine inlet vaive below crane, yes = 1. no =0 1 Comment 2 Plant capacity factor. Rerale 10 equal Cell F26. 0596 Comment 0.505
12 Powerouse crane capacity limit for single crane, tons. 350 Comment 27 Rated load servomotor stroke (0.9100.97) = 097 Comment
13 Projectdesign standard utiity = 1, industrial = 2 1 Comment b
p Generator characteristics.
B4 30 Utility (1), industrial (2) quality generator. = 1 Comment Comment
a8 Surge tank sze and cost calculation. 0000000 n = power factor (0.85 to 0.95 = 050 Freq Hz= &0
86 Surge tank used, (1), not used (). 1 32 Generator inertia ratio “J°, calc. "H” value in F32 2050 Comment 357
a7 Surge tank in steel =1, inrock exc. =2 2 B
88 I in rock, conc lining (1), no lining, (0) 1] 3“ Project hydraulics. Comment
89 Elevation rock at top of tank, if in rock, m. 340 Comment :;2 mm:;"::ﬂﬁ;:’w‘::‘;:::;i’:Lﬁ::x"z: :f‘ :;: mx: '“-—;c_l_.____
90  Elevation at surge tank tee, meters . 335 Comment - * Y
9 Tank diameter based on min for stability (1), or larger, (@) 2 3; Doskin for hublns lndeced sanay waterhamarec gea {1 1o G, 2 \
92 Tank min. diam for stability, m_ 7.9 Tank cost SM D.166 -
493 I tank diameter is larger, select diameter, m. 9 Comment
o Turtene rated head, m SED
95 Upstream conduit length, meters 305
96 Acceleration head loss to tank, m 2.47
97  Retardation head loss to tank, m. 1.84 Surge in tank as a % of
98 Elevation of lop of tank, meters. 3594 tubine head 15.1
-2 Elevation of bottom of tank , meters 338.7 Should be less than 15%.
100 Tank height, top to bottom, meters. 208
m Surge tank height from T to roof, m= 24 4 Shouldnot > 112m
102 Page 9
—
(F—4—F 9T vrHl]
4 N . . .. 72 Powerhouse width and crane span will
;55 Chart 2. Francis turbine efficiency versus power 73 Figure 2. Vertical section through small Francis unit. |/ increase to covervalve if nesded
&7 9% 74  Runner diameter less than about 2.2m, and only one A 17.00
8 I 75 draft tube gate per unit. . /ﬁ’an& sparF 15.46 300.80
. o 76 5.18 Fi / 29263
90 |# / i 77 \ Crane rail level, )’ 296.94 , /
81|~ 78 = = / 289.94
2|8 e 79 [N b A~ /
ol / 80 _ [ 2
o (W 44 81
96 82
a7 At constant rated head 83 74_____‘ &.00
58 80 ¥ 4 | » 289
5 50 60 70 80 a0 100 110 85 v 26704
100 Turhine nawar ratin to ratad nawer % 86
suggesmd 87 ™ 20472
il Eo, 2
Work item. Unit cost. Estimated :.m‘::n &8 | > 2800
quantity,  auantity of &9 ] 1
Earthwork and clearing. Comment work a0 > 286.47
10 Clearing, per hectare, SH $17.100.00 76 $17,069.06 91 T
11 Urit cost of overburden excavation, m3 318.50 5854 $18.45 92 N
12 Urit cost of rock excavation, $im3. $T4.00 41865 $73.78 a3 | [~ 290.00
13 Urit cost of found excav in sand or gravel for culoff, $im3. 5000 [} $0.00 a4
e e s, B oo | s ~
5 Impervious fill in cofferdams, ! 2,666 »
16 Rock fil in coflerdams, $im3 $96.00 6685 $95.91 %6 248
17 Impervious filin dams, $im3 $5500 27885 $55.00 g;
18 Filer matenal in dams, $/m3. 58400 21 888 $83.1 )
19  Rock or embankment matenal in dams, $/m3 $7300 105342 $T3.24 99 656 / \ \J t’.ﬂ4 x \‘ 1.32
20 Rock fg-rap, Sim3. 450 size, m. = 026 $361.00 169 $360.80 100 284,23 ‘Draft tube acceks level.
21 Sidehili rock excavation for pipeiine S6100 34409  $60.70 101 28036 A 281.26 DT gate sill EL.
;; ;:eqe::::::‘\ge::::;?:;;:d:ne 3 ”zrdg: ? “?f"gg 102 Turbine inlet valve (not shown) distance between flanges= 5.09 meters.
24 103 Page 15
155 - -
156 Chart 3. Project speed regulation capability.
28 125
83 Costof major mechanical equipment, summary. 158 04
90 Total cost of spitway stoplog equpment 0519 e
91 Told cost of spitway gale equipment 2178 152 E Srefects I this rea
92 Totai cost low leval outiet stoplog or tulkhead gate equipment 0,000 5| 5 e
93 Tolal cost of low evel outlet radial gate equpment 0,000 15 0% merguatn
94 Total costof low!level outiet downstream stoplog equipment 0.000 =g
95 Totd cost of trashrack equipment. 0.069 7] ¢
96 Total cost of intake stoplog andior bulkhead gate aquipment o705 168 E 0z
97 Totd cost of intake gate guides and hoist equipment 1.183 A
98 Total cost of draft tube gate guide and hoist equipment 0462 e
99 Total cost of powerhouse crane 0675 2| B
100 Total cost elevators. 0.000 w3 o1
101 Tota powerhouse anciliary mechanica systems 0909 1413
102 Subdotal cost of major mechanical equipment, except units and valves. 6,690 :;E E
103 |8
104 Page 35. 178 oo
105 BAKER 178 0 02 04
106 o i ! .
107  Ballpark cost by quantities in millions $.-- Continued b Mechanical start time | Total govemor time.
108 Generaing equipment and valves. 183| CRart snowing project speed reguistion capaniiity. comment
109  Costof turbine inlet vaive(s), type Butterfly 2848
110 Cost of relief vaive(s) 0.000
m Powerhouse staton serice 0.060
112 WIW cost of generating equipment, switchgear and controls 35249
113 Subiotal cost of WIW equipment, including valve(s) 38156
114
15 Total electromechanical work cost, millions § - ———— > $44.855
116




