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HORIZONTAL CURVE OF HEADRACE

ELEVATION—-m.(M.S.L.)

— 815,200 N - 815,200 N COORDINATE OF Pi. Pl. To pi. DEFLECTION ANGLE  py gra. | BEARING
o 1 RE B " I ' . |
CHaLits .:- N E (m) - (km) N S Lot E W
N W TABLE OF PIER DIMENSIONS - e Y B0 s W, ( ) W /)
S g PIER NO. STA. N.G.L. | FOOTING |PIPE INVERT| NOTE Q- e 2 Pl.20 815,538.970 592000633 )| 31945 08'-53-13.20" & O+521220 A N77'-50'-02.68"W
8 & FLEV. ELEV. % 0 PL.21 815,340.135 : 591,080.455 20.211 | 19°— 24’~02,34” 04541431 | N86'—43'—15.97" W
> 102 | 04927.80 [+220.92¢ | +227.020 | +220.971 2 B S
B 1 “ PL22 815,347.054 | 591,972.898 | 17.945 [26'— 15'- 64.64" | 0+559.376 | N67'—19'— 13.63" W
103 | 0+935.80 [+220.603 | +227.693 | +220.931 : L S
104 | 0+942.50 |+200.031 | +227.231 | +220.808 Fles | 815,345.058 | 501941045 | 31915 | 39'-04'-50.027 | 0+501.291 | $86'-24'-51.74" W
05 | 0+050.00 |+p00.045 | +057.245 | +296.660 Pl.24 815,335,019 | 501930.154 | 14.812 | 45'-05-37.00" | 0+606.103 | S47°-19'- 5181 W
1068 | 0+957.70 |+220.752 | +227.752 | +229.822 PL.25 815,335.744 | 591,913.034 17035 |38~ 25'-37.377 | 0+623.238 | N87'—34'-30.20"W
107 | 0+064.00 |4229.81 14227.811 | +229.79 L P26 815,348.782 | 501,897.957 19.933  [39°~27'-30.77" 0+4643.171 ' N49°-08'-52.91" W
108 | 0+8TIOO | +229.756| +227.756| +229.755 PLO7 815,349.026 | 591,887.926  10.034  2T- 3§'-25.83"  0+653.205 NB8-36'-23.68"W
109 0+878.00 | +220.714 | +227.714 | +220.720 | P28 815,333.003 | 591,844,400 @ 4B6.373 04'-50-05.668" 0+899.578 S8 -47—10.49" W
10 0+884.00 |+220.995 | +227.995 | +220.688 : e : e
PL.2S 815,309.831 | 591,794.838  54.719  04'—-25-40.44"  0+754.297 | S64°-56'-44.82"W
. T | : . N : N J _zn' »
12 0+0098.80 | +220.455] +227.455| +200.6817 . ”PJ-?)Q.“.”815",??_4.053 - 591,766.934 32.057  05-07 -19.80" 0+786.354 | S60°-30 55.38' .W
B _ PL31 815,278.566 501,744.490 | 27.269 03— 20— 1.23" 0-+813.623 | S 56°- 23 - 35.58" W
815300 N 815300 N oh T _
_ P32 815,246.378  591,703.207 | 52.348 [ 10°- 47'-46.25" | 0+865.971| S 52°~03'-24.35"W
PL.33 815,235.249  591,681.503 24391 | 1T— 45'-=40.86" | O+890.362 | S 62"~ 51— 10.60" W
TABLE OF P|ER DlMENS|ONS S S S e A I i
F—. STh VP I p—— P34 815,228.970 | 501,658.685 | 23.606 | 2r'- 49'-30.63 0+914.028 | S74'—36'—51.46" W
ELEV. ELEV. PL35 815,210.987 ' 591,646.855 | 14.854 | 15— 50'-40.34" | 0+928.882 | §52°—47'-00.83"W
67 0+667.00 | +230.618 | +228.618 | +231.275 SRR AR e
covRle | e P36 815,214.676 | 591,633.174 14,676 |23~ 21— 45.417" | 0+943.558 | 568 47— OL17" W
68 0+675.00 | +230.890| +228.860| +231,235 e S
= RS PL37 815,215.247 | 591,617.038 1B.247 | 17°= 37— 16.47" | 0+958.805 | N 87"~ 51— 13.42" W
69 0+683.00 | +230.842 | +228.842 | +231,195 . I Phattand §
-0 0460100 | +230.600| +228.600| 7231155 P38 815,223.502 | 501594.968 | 24.408 | I~ 26'-35.69" 0+983.213 | N70'~ 13- 56.95"W
20 0+608.80 | +030.504| +208.504| +231.118 P1L2Y 815,205.961 | 591,578.162 18.985 | 41— 29'- 11.54" 1+000.198 | N 81— 40'-32.64" W
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e o 87 | 0+820.40 |+229.902 |+227.902| +230.508 73| 0+722.00 |+230.820 | +228.820 | +231.000 ELEV. ELEV.
¢ © ExsING ARE ROgE0 8 B8 | O+826.40 |+220.714 |+227.714 | +230.478 74 | 0+730.00 | +230.973 | +228.973| +230.960 A4 | Oo02.00 1 4230.005] +228.655 | +232.100
ol i A A . e O RV P - . . .
3 2 89 O+833.60 |+229.223 | +227.223 | +230.442 75 0+738.00 |+230.970| +228.970| +230.920 |45 | OFPI050 | +230.846) +278.846 | +232.060
| ] | 90 | O+841.60 |+228.723 | +227.723 | +230.402 76 0+746.00 | +230.848| +228.848 | +230.880 46 | O+017.50 | +230.806]+228.806| +232.025
815,400 N. - 91 0+840.60 | +226.112 | $227.112 | +230.362 77 0+753.00 | +230.728 | +228.728 | +230.842 47 01522.00 | +231.034 | +220.034 | +232.000
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N PR A HORIZONTAL CURVE OF HEADRACE
815,150 N : — § 815150 N
I 1 s | \ COORDINATE OF P, Pl TO pi. DEFLECTION ANGLE | p g7a, BEARING
m| i 5 i . i, NO. Pl - (A
. ; e I (&) i N E o ot _ow k sk
Q S Q 8 3 (m) ( ) (km) (N/S E/W)
[{w] [F} Ry E\‘l -‘-.""' - ] n ] L]
= 5 o = > PL39 © 815,225.961 - 591,578.162 18.985 41— 20'- M54 4000198 | N 81"~ 40'-32.64"W
§ : PL4A0 . 815,256.478 . 591552.383 | 39.948 53'-06'-00.84" | 14040.146 | N4O'- 17— 2110" W
PL4T 815255493 | 501535.258 17083 24'— 13- 04.07" | 14+057.208 | S86°- 42'-29.07"W
] PLA2  B15,252.06  501528.666 | 7.432  15'- 59'- 52.41" | 1+064.731 | S62'- 29'-25.00"W
‘\ PLA3  B15,240.05 | 591513887 15.082  20"-20'-28.60" | H0O78.813 | S78—29'-17.40" W
P44  815262.703 & 591,400.37 23.799 [ 19°-46'-55.37" | 1+103.612 | N 87— 10'-14.00"W
¢ OF HEADRACE $1.50 m. —— Vo ' B B . ' '
e o \ & PL4A5 815,280,266 @ 591,439.84 57.55¢  34°-30'- 57.87" 4161171 | N 61— 23— 18.63" W
eTa 1iroa RAn Db R STA.1+173.758 ROAD CROSSING - --- : o ;
_-T--SjTA.-1-i-._O-287§6.Q_ PIPE - CULVERT ) _ g * ¢ OF PENSTOCK PL46  815,274.67 591,387.081 | 53.055 18°-20'-35.47" | 1+214.226 | S83'- 56'-43.56"W
S o . g1.40 m. PLA7  B15,257.212 591,344,72 45.817 18— 46'-28.36" | 1+260.043 | SB7'— 36'-08.09"W
o ] STA.1+150,523 PlPE CUL_VERT— . [P NP ! R E— [N I . -
B a ) PLAS - 815,252.461 591,269.69 76180  {47-07'-06.65" | 14+335.223 | $86°- 22'-36.45"W
2 : » . PL49  B815275.481 | 591,245.428 | 33.445 44'-0T- 05.86" | 1+368.668 | N46'~ 30'~16.00" W
_"“‘..815;25_(}_ N, , 14300 154 i156__ PLAG 815,250 N: S U M o IO
ST o e i T T PIL.EO  815,275.383 | 591,234.692 | 10.736 25— 27— 26.64" | 1+379.404 | S89°- 28"-37.23"W
. R maE 1—51.\ ;15/2/_1@_3_-_"____155 L e . I ; IR
e — PL51 816,250.748 | 591,183.914 56.438
. //‘/’—
TABLE OF PIER DIMENSIONS TABLE OF PIER DIMENSIONS
PIER NO. STA. N.G.L. | FOOTING |PIPE INVERT| NOTE PIER NC. STA. N.G.L. | FOOTING |PIPE INVERT| NOTE
ELEV. ELEV. ELEV. ELEV.
140 | H215.40 | +227.398 | +225.3908 | +228.533 13 1+008.60 |+220.000|+227.000| +228.577
141 1+223.40 | +226.845 | +224.845 | +228.493 4 1+014.6 A32 | +227.432 | +220.537
STA.1+435.842 END OF HEADRACE |—.. . AN Wi il O1.60 |+229.432
/ 142 | 231400 |+225.721 |+223.721 | +228.453 115 14+022.60 |+228.711 |+226.711 | +229.497
] ,_ —STAI+412.000 END OF PIER SUPPROT 143 | 14239.40 |+225.487 |+223.487 | +228.413 16 | 14030.60 |+208.402 |+226.402| +229.457
I 144 +247.40 |+227,733 | +225.733 | +228.373 17 1+038.60 | +228.722! +226,722| +229.417
L EXISTING PIPE RC.Z1L20 m. - A it DU
" ! " L W 145 | 14255.40 |+228.680|+226.689] +228.333 18 1H044.60 |+228.215 | +226.215 | +229.387
3 3 3 g 2 146 | 14+261.20 |+228.701 |+226.701 | +228.304 1o 1+052.60 | +228.312 | +226.312 | +220.347
D uw} <t N &l I — OV U S SN AP _
5 o 5 5 = 147 | 14269.20 |[+220.312 {+227.312 | +228.264 120 | 1+0B8.80 |+228.634 |+226.634| +220.316
i T 9 T 148 | 14277.20 | +228.8B7| +226.887| +228.224 121 1+066.80 |+228.504 | +226.504 | +229.281
| - 815,350 N l 1 J_ W._I_ . 149 | 1428520 |+227.901 |+225.901 | +228.184 122 +073.80 |+228,753 |+226.753 | +229.241
, B0 | 14+203.20 |+226.988 |+224.988 | +228.144 123 1+081.80 | +228.695 | +226,695| +229.205
PLAN TABLE OF PIER DIMENSIONS
SCALE 11000 151 14301.20 | +226.811 | +224.81 | +228.104 124 1+089.00 |+228.825 | +226.825 | +229,165
ELEV. ELEV. 152 | M309.20 |+226.975|+224.975| +228.064 125 1+104.80 |+228.802 | +226.802| +229.086
160 | 436710 | +225.000{+223.000} +227.775 153 | H317.20  |[+227.257 | +225.257 | +228.024 126 +112.80 | +228.695 | +226.695| +229.046
161 H373.10 | +225.922 | +223.922 | +227.745 154 +325.20 | +227.901 | +225.901 | +227.984 127 1+120.80 |+228.478|+226.478| +228.0086
182 | 1+380.60 |+226.831 |+224.831 | +227.707 155 | 1433310 |+227.325 | +225.325 | +227.945 128 1+128.80 | +228.678|+226.678| +228.966
| 163 | 1+38B.00 |+2026.655 |+224.655 | +227.670 156 | 1434110 |+4227.000|+226.000| +227.905 129 14+134.80 | +228.673 | +226.673| +228.938
| 164 | 14396.00 | +226.846 | +224.846 | +227.630 157 | 1434730 | +226.235 | +224.235 | +228.064 130 | 1+140.80 |+4227.367 | +226.367 | +228.906
165 | 14+404.00 |+227.112 |+225.112 | +227.590 B8 | 4356310 |+225.301 | +224.301 | +228.024 131 146,80 | +226,675|+224.675| +228.876
167 | H+412.00 | +227.550 | +225.550 | +227.550 B9 | 14350.10 |+223.360 | +221.369 | +228.024 132 1+154,80 |+4226.698{+224.698| +228.836
| 133 162,70 | +227.745| +225.745| +228.797
! | 124 14160,20 | +228.326 | +226.326 | +228.764
+252.000 | o | | +252.000 135 | 14177.20 | +220.678|+227.678| +228.724
. — e - : : !
+950.000 g = & = | o | +250.000 136 | 14185.20 | +228.779 | +226.779| +228.684
= > 2 2 o = | 137 | 14193.20 | +227.765 | +225.765 | +228.644
O = o 5 ad : & R ST
+248,000 - of o o -% ; < +248.000 138 | 1420120 | +227.324| +225.324 | +228.604
g o ) o & 1
£546.000 & 2 9 o 5 o 946,000 139 | 4209.20 |+227.325 | +225.325 | +228.564
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e SERVO SPECIFICATIONS R :
DESCRIPTION DEFLECTOR INEEDLE—1|NEEDLE—2 NEEDLE—3 [NEEDLE—4 |NEEDLE—5 BFY BypossBUTTER FLY VALVE *GENERATOR BRAKING
; _ B oo | CYLINDERS CYLINDERS
E_M___QI_L_'N_DERS £ A WO SR R 1 L S L 1
.BORE x ROD (mm) 80X%45 | 1BOX70 | 1BOX70 ~ 160X70 | WB0OX70 | 180X70 BOX45 |  BOX7Cc. | 90
STROKE (mm) | 98 180 180 180 180 BC | BO P 480 100
OPEN 20 20 20 20 20 20 20 i 80 30
CTIME (sec}| = o e LSO R -2 S _
CLOSE | . .2 30 30 30 30 30 29 40 . 30
OP PRESSURE (Bar) | 30-100 | 30-100| 30-100 30-10C | 30-100| 30-100. 3I0-100 | 30-100 30-1w0

NOTES:

1.

THE SWNOS. DEFLECTORS ON THE TURBINE (IND EACH FOR EACH NOZZLE)

2. PUMP SETTING-50 LPM @ 100 BAR.

o]

. PRESSURE TRANDUCER/SWITCH SETTING.
P>i00 BAR PUMP OFF.

P>70 BAR PUMP ON.
P>80 BAR aLARM
P>50 BAR TRIP.

4. PUMP SETTING-50 LPM @ 100 BAR.
PR. RELIFT VALVE SETTING = 10 BAR {ITEM No. 14)
SAFETY REUEF VALVE SETTING + 120 BAR (ITEM No. 22)
5. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, IT SHALL BE
DESICNED AND SPECIFIED LATER BY CONTRACTOR C2
AND SUBMITTED TO FIELD ENGINEER FOR APPROVAL
QTY !SINO DESCRPTION SPEC'N REF /DWG
01 | 01 O RESERVO 750 Liters _ -
01 | 02 OL LEVEL INDICATOR - e o —
02 | 03 SUCTION STRAINER — -
01 | 04 OL FILLER/BREATHER ~ | 10 Microns -
0l | 06 Ol LEVEL SENSOR - ] -
01 | 07 GATE VALVE - _
o1 | 08 RTD - _ .-
02 | 09 VARIABLE DISPLACEMENT PUMP 23 LPM -
02 | 10 FLEXIELE DRIVE COUPLING Bt _ -
02 | M IELECTRIC MOTOR 3 PHASE 3.7 k¥ (5 hp) 1500 RPM BS 50 Hz 400v IP 55 Closs F_Insulation h
02 | 12 FLEXIBLEHOSE o
02 | 13 JINLINE TYPE CHECK VALVE - S -
01 | 14 [PLOT OPERATED RELIEF VALVE - -
U9 |5 RETURN LINE FILTER . N e e _ -
01 | 16 |OUPLEX PRESSURE LINE FILLTER ~ -
02 | 17 IPRESSURE SWITCH - -
, Ol | 18 |PRESSURE TRANSDUCER - ; -
10 18 (SHUT OFF VAL.VEM” o i “3”,7'4”'Gosket mounted type -
o T e o VAR N G B e ]
{01 | 21 [SHUT OFF VALVE 3/4” Gosket mounted type _ f -
04 | 22 ACCUMULATOR (PISTON TYPE) .2 % 55 Ltrs =
01 | 23 DIRET TYPE RELIEF VALVE - : -
01 | 24 |PILOT-OPERATED CHECK VALVE - ] -
01 | 25 MODULAR FILOT OPERATED CHECK VALVE ~ -
Ol | 26 MODULAR THROTTLE & CHECK vALVE - _ _ T
01 | 27 SOLENOID OPERATED DIRECTION CONTROL VALVE . — -
e e LR . e T
01 ! 29 IMODULAR THROTTLE & CHECK VALVE - ;-
05 | 30 |PROPOTIONAL YALVE " DIff P<Bbar, command + 10 VDC ? -
1031 HODULAR PLGT GRERATED ChecKk VALVE e emee SR B
08 | 32 |MODULAR THROTTLE & CHECK VALVE ~ —
O7 | 33 |DIRECTION CONTROL CHECK VALVE | 220V D.C -
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