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Proposed implementation schedule - Bukit Baka Mini-hydro project 
June, 1992 Schedule for year 1992 

Task estimated time reqd start finish
 

Site preparation 
(access, accommodation) 

6 weeks 15 Sept 30 Oct 

Local labor/material acquisition 2 weeks I Sept 15 Sept 

Manufacture of equipment 
(turbine/generator/control unit) 

8 weeks 1 Sept 30 Oct 

Ship generating equipment 
(Irian Jaya to W. Kalimantan) 

4 weeks 1 Nov 30 Nov 

Procure and ship materials 
(pipeline, cable, const material) 

8 weeks 1 Sept 30 Oct 

Construction start 
(Powerhouse, diversion structure) 

4 weeks 1 Nov 30 Nov 

Penstock installation 4 weeks I Nov 30 Nov 

Distribution system installation 4 weeks I Nov 30 Nov 

Generating equipment installation, 
plant commissioning and operator 
training. 

2 weeks 1 Dec 15 Dec 

Estimated time to complete project - 14 weeks 

-3 



Proposed supervisor/work force - Bukit Baka Mini-hydro project.
 

On site tasks: 


1. 	Local labor/material
 
procurement 


2. 	Site preparation 


3. 	Construction of
 
powerhouse and
 
diversion structure. 

4. 	Penstock installation 

5. 	Distribution system
 
installation 


No. skill 	 man/days
 

1 Mini-hydro specialist (expat) 10 
1 National counterpart 10 

1 Mini-hydro specialist (expat) 10 
1 Mini-hydro technician 30 

(national) 
2 labor supervisor 30 

20 laborets 30 

1 mini-hydro technician 20
 
(national)
 

4 carpenters 20
 
8 laborers 20
 

1 	Mini-hydro technician
 
(national) 20
 

2 labor supervisor 20
 
20 Laborers 20
 

1 Mini-hydro technician (national)
 
to overlap with task #3 above
 

1 labor supervisor 15
 
10 laborers 15
 

6. Generating equipment 
installation, commissioning 
training of station 
operator. - 1 

2 

1 
5 

Mini-hydro specialist (expat) 
Mini-hydro technicians 
(national) 
labor supervisor 
laborers 

10 
10 

10 
10 

Skill Total man/days 

Engineer 
Technician 
Supervisor 
Carpenters 
Laborers 

- 1 
- 2 
- 2 
- 4 
- 38 

20 
100 
125 
80 
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Bukit Baka mini-hydro project
 

Equipment and material specification
 

Turbine model/type - Hyd:o-tech P-16.250
 

Turbine type - Pelton impulse turbine, horizontal shaft.
 

1. Pitch diameter of impulse turbine runner - 41.27 centimeters
 

2. Turbine runner - monolithic casting of manganese bronze 

3. Inside diameter of turbine buckets - 165 millimeters
 

4. Hub diameter of casting - 180 millimeters
 

5. Hub width of casting - 200 millimeters
 

6. Inside diameter of shaft bore - 80 millimeters
 

7. Shaft attachment method - .5" keyway through hub
 

8. Method of runner balance - static with shaft and attachments
 

9. Shaft material - stressproof stainless steel 

10. Shaft diameter - 80 MM (on runner) 75 MM on bearings 

11. Turbine bearings - SKF FY-75 flange, ball bearings
 

12. Turbine seals - slinger (no contact) type
 

13. Turbine housing - steel weldment, 7 MM
 

14. Turbine frame - 75 X 150 MM U-channel 

15. Turbine nozzle - Needle nozzle with handwheel operator 

16. Needle nozzle diameter (maximum jet diameter) - 50 MM
 

17. Orfice diameter of nozzle - 57 MM
 

18. Inlet diameter of nozzle - 8 inches 

19. Body diameter of nozzle - 8 inches 

20. Nozzle flange type/diameter - ASME 8 inch standard
 

21. Nozzle to be equipped with 125 PSI / 1000 Kilopascal pressure gage
 

22. Turbine deflector - 7 MM stainless steel / 30 MM shaft diameter
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23. Fasteners - (water contact areas) stainless steel 

(non-contact areas) standard grade, galvanized
 

24. Coatings - 2 coats of zinc primer, 2 coats industria. enamel 

25. Turbine performance data:
 

Percent mechanical efficiency---------------- 75.0
 
Mechanical power output in horsepower-------- 44.0
 
Unit discharge in liter per second ----------- 70.0 
Design head in meters ------------------------ 68.0
 
Diameter of nozzle in centimeters ------------- 4.75
 
Jet velocity in meters per second------------ 36.7 
Pitch diameter of turbine runnar in CM------- 41.27
 
Runaway speed in RPM ----------------------- 1700.0 
Load speed in RPM --------------------------- 800.0 
Weight in KG--------------------------------- 456.0 



Generator model/type - AVK DKBN 32/40-4
 

(may substitute Stanford 40KVA brushless gen)
 

1. Output rating in KVA - 40
 

2. Output rating in Kilowatts - 32
 

3. Full load efficiency rating 85.0
 

4. Frequency - 50 HZ
 

5. Voltage - 400 / 230 VAC 

6. Phase - 3
 

7. Brushless self regulated
 

8. Speed - 1500 RPM
 

9. Powerfactor - .8
 

10. Shaft diameter - 60 MM
 

11. Weight 250 KG
 

Turbine controls model/type - Hydro-tech J-3
 

1. Control method - electronic load controller 

2. Phase - 3
 

3. Voltage - 400 volts at 50 HZ
 

4. Capacity in watts - 30,000 watts
 

5. Load dump - water cooled from penstock, 30KW rated 

6. 	Metering - 3 ampmeters, 1 voltmeter, 1 frequency meter 
1 hour meter 

7. Breakers -	 automatic trip, thermal type, 75 amp 

8. Overspeed/underspeed protection - frequency monito:ing
 
to trip turbine deflector. Bandwidth - 10 HZ
 

9. Turbine control cabinets 2 @ 50cm X 75cm X 25cm, wall mounted
 

10. Weight of 	turbine controls - 125 KG
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enstock/pipeline system
 

1. Total length of penstock - 1230 M
 

2. Penstock material and n-nufacturer - PVC (Pralon)
 

3. PVC Pipeline diameter, type and length:
 

iameter pressure rated type end lengths length 

10" S-16 8 kg/cm sq T.S. glue 75 X 6 M 450 M 

10" S-12.5 10 kg/cm sq T.S. glue 130 X 6 M 780 M 

total length 1230 H
 
see hydraulic profile for position of pipe according to pressure)
 

4. 	Penstock to be reduced to 8" for turbine nozzle connection
 
at powerhouse. Terminate with 8" ASME flange socket.
 

5. 	Penstock to be covered with a minimum of 30 cm of backfill
 
and bedded in rock-free soil at least 10 cm surroundinq and below
 
the pipeline.
 

6. Penstock to be equipped with a 2" vent/breather not more than
 
10 meters from the pipeline inlet. Breather to be screened with
 
.5 inch steel expanded metal screen.
 

7. 	Manufacturers recommended solvent/glue joining procedure to
 
be followed in pipeline installation.
 

8. 	Final grade for access roads and facilities to be completed prior to
 
penstock installation in areas where the penstock may run beneath
 
access roads or facilities.
 

9. 	position of buried penstock to be indicated at 20 meter intervals
 
with permanent, painted steel markers.
 

10. 	Thrust blocking of sweeps/bends to be provided in areas of
 
poor soil compaction.
 

of
 



Electrical distribution system:
 

1. 	Primary 3 phase cable 
- 3X70 / IX50 sq.MM. twisted aluminum, 
insulated, overhead low voltage distribution cable. Total 
length of cable required - 2000 M. 

2. 	Secondary 1 phase cable 
- 2x10 sq. MM. twisted copper, insulated, 
overhead distribution cable. Total length oZ cable required 
500 M.
 

3. Distribution poles - 2" X 6M (2.5MM wall thickness) galvanized steel 
pipe installed in 100cm deep X 50 cm diameter holes. All poles to 
have installed end caps on top of pole to prevent water entering.
 
Poles to be asphalt coated bottom 2 meters prior to burying.
 
Total poles required at 20M intervals - 100
 

4. 	Method of cable attachment - steel "J" hangers with
 
neutral wire installed in hanger.
 

5. 	Method of cable splicing - Steel crimp sleeve, covered with
 
insulating electrical tape.
 

6. 	Termination poles and poles carrying converging cable
 
angles greater than 10 degrees to be anchored with 10 sq MM
 
galvanized steel wire from cable hanger support to buried
 
ground anchor.
 

7. 	If possible, all 
trees within a fall radius of the distribution
 
system should be removed.
 

Note: 
 As of June 1, a facility site plan has not been submitted. The
 
electrical distribution system plan can be provided after the
 
site plan is finalized.
 



SMALL HYDROELECTRIC SYSTEM PARAMETERS 05-19-1992 SJ . AcAi-CEA 

SLOPE IN DEGREES FROM THE HORIZONTAL ----------------------------------- 0.00 
SLOPE AS PERCENTAGE (PERCENT RISE PER UNIT OF RUN) -------------------- 0.00 
SLOPE DISTANCE AS MEASURED ALONG THE SURFACE -------------------------- 0.00 
HORIZONTAL OR MAN DISTANCE 
 0---------------------------------------------0. 
VERTICAL DISTANCE (CHANGE IN HEIGHT) 0-----------------------------------0. 
ACCUMULATED SLOPE DISTANCE OF PREVIOUS ENTRIES ------------------------ 0.00 
ACCUMULATED HORIZONTAL DISTANCE OF PREVIOUS ENTRIES ------------------- 0.00 
ACCUMULATED VERTICAL DISTANCE OF PREVIOUS ENTRIES --------------------- 0.00 
STATIC OR GROSS HEAD OF WATER IN FEET ---------------------------------- 246.06 
STATIC OR GROSS HEAD OF WATER IN METERS ------------------------------- 75.00 
STATIC OR GROSS HEAD OF WATER IN POUNDS PER SQUARE INCH --------------- 106.55 
STATIC OR GROSS HEAD OF WATER IN KILOPASCALS -------------------------- 735.16 
FLOW OF WATER IN AMERICAN GALLONS PER MINUTE --------------------------- 1032.68 
FLOW OF WATER IN CUBIC FEET PER MINUTE -------------------------------- 139.03 
FLOW OF WATER IN CUBIC FEET PER SECOND -------------------------------- 2.30 
FLOW OF WATER IN CUBIC METERS PER SECOND ------------------------------ 0.07 
HEAD LOSS DUE TO FRICTION, IN FEET -------------------------------------- 2).78 
HEAD LOSS DUE TO FRICTION, IN METERS ---------------------------------- 6.33 
HEAD LOSS DUE TO FRICTION, IN POUNDS PER SQUARE INCH ------------------ 9.00 
HEAD LOSS DUE TO FRICTION, IN KILOPASCALS ----------------------------- 62.07 
HEAD LOSS DUE TO FRICTION, AS PERCENTAGE OF STATIC OR GROSS HEAD ------ e.44 
INSIDE DIAMETER OF PENSTOCK IN INCHES ---------------------------------- 10.00 
INSIDE DIAMETER OF PENSTOCK IN CENTIMETRES ---------------------------- 25.40 
HAZEN - WILLIAMS COEFFICIENT OF FRICTION FOR PIPE BEING CONSIDERED 150.00 
DYNAMIC OR WORKING HEAD OF WATER IN FEET ------------------------------ 225.29 
DYNAMIC OR WORKING HEAD OF WATER IN METERS ----------------------------- 68.67 
DYNAMIC OR WORKING HEAD OF WATER IN POUNDS PER SQUARE INCH ------------ 97.55 
DYNAMIC OR WORKING HEAD OF WATER IN KILOPASCALS ----------------------- 673.09 
TOTAL LENGTH OF PENSTOCK IN FEET -------------------------------------- 4035.43 
TOTAL LENGTH OF PENSTOCK IN METERS ------------------------------------ 1230.00 
VELOCITY OF WATER IN PENSTOCK, FEET PEP SECOND ------------------------ 4.25 
VELOCITY OF WATER IN PENSTOCK, METERS PER SECOND 1.3,I----------------------
PERCENT EFFICIENCY OF PENSTOCK ---------------------------------------- 91. 56 
PERCENT EFFICIENCY OF TURBINE ----------------------------------------- 75.00 
PERCENT EFFICIENCY OF GENERATOR --------------------------------------- 85.00 
OVERALL EFFICIENCY OF WHOLE SYSTEM, AS A PERCENTAGE ------------------- 58.37 
MECHANICAL POWER OUTPUT OF TURBINE IN HORSEPOWER ---------------------- 44.06 
ELECTRICAL POWER OUTPUT OF SYSTEM IN KILOWATTS ------------------------ 27.94 
AMOUNT OF ELECTRICAL ENERGY PRODUCED IN ONE DAY, IN KILOWATT HOURS ---- 670.53 
AMOUNT OF ELECTRICAL ENERGY PRODUCED IN ONE YEAR, IN MEGAWATT HOURS --- 244.74 
INSIDE DIAMETER OF NOZZLE IN A SINGLE-NOZZLE IMPULSE TURBINE, INCHES -- 1.87 
INSIDE DIAMETER OF NOZZLE, SINGLE-NOZZLE IMPULSE TURBINE, CENTIMETERS - 4.75 
FREE-SPOUTING VELOCITY OF WATER ISSUING FROM NOZZLE, FEET PEP SECOND -- 120.45 
FREE-SPOUTING VELOCITY OF WATER ISSUING FROM NOZZLE, METERS / SECOND -- 36.71 
MOST EFFICIENT RIM SPEED OF IMPULSE TURBINE, FEET PER SECOND ---------- 57.82 
MOST EFFICIENT RIM SPEED OF IMPULSE TURBINE, METERS PER SECOND -------- 17.62 
EFFECTIVE DIAMETER OF IMPULSE TURBINE RUNNER, INCHES ------------------ 16.25 
EFFECTIVE DIAMETER OF IMPULSE TURBINE RUNNER, CENTIMETRES ------------- 41.27 
MAXIMUM OR RUNAWAY SPEED OF IMPULSE TURBINE IN REVOLUTIONS PER MINUTE - 1698.73 
MOST EFFICIENT SPEED OF IMPULSE TURBINE IN REVOLUTIONS PER MINUTE ------ 815.42 
EFFECTIVE DIAMETER OF DRIVE PULLEY ON TURBINE, INCHES OR CENTIMETERS -- 14.00 
EFFECTIVE DIAMETER, DRIVEN PULLEY ON GENERATOR, INCHES OR CENTIMETERS - 7.61 
SIZE RATIO, DRIVING/DRIVEN PULLEY; SPEED RATIO, DRIVEN/DRIVING SHAFT -- 1.84 
RUNAWAY SPEED OF GENERATOR IN REVOLUTIONS PER MINUTE ------------------ 3125.00 
WORKING SPEED OF GENERATOR IN REVOLUTIONS PER MINUTE ------------------ 1500.00 
SUGGESTED GENERATOR SIZE, IN KILOVOLT-AMPERES CONTINUOUS RATING ------- 50.00

8. 
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HYDRO TECHNOLOGY SYSTEMS 
introduces 

HYDRO MOTORREADY TO RUN PELTON TURBINES 
Hydro Technology Systems has received numerous requests for a well designed, basic impulse turbine, costeffective, yet efficient and standardized. A water turbine which can be utilized to drive agenerator or avariety ofmechanical requirements such as pumps, agriculture process machinery or saw mills in remote areas or 
developing nations. 

The result is HYDROMOTOR, abasic impulse turbine backed by years of turbine building experience with plenty
of standard features, good efficiency an'd adaptability to perform a variety of work with falling water. Optionssuch as flow regulating needle nozzles and hydraulic jet deflectors can be added to meet special requirements.

yfPf1An/"TrlR nerFnrmnnrP r'InI ic nrhrIlgprlwih Ihk infrmntinn 

Model 75 with optional needle nozzle shown above 

HYDROMOTOR STANDARD FEATURES: 
* Unit cast bronze pelton wheels, precision ground, balanced.
 
" Stressproof stainless steel shafting.

" Industrial long life bearings and seals.
 
* Efficient contoured epoxy coated steel housings.
" Corrosion resistant fasteners throughout.
" Fixed nozzles provided with quick change jet rings for flow regulation. 

HYDROMOTOR OPTIONAL FEATURES: 
* Flow regulating needle nozzles with handwheel operators.
* Positive, gravity type jet deflectors.
 
e Hydraulic actuators for deflectors and needle nozzles.
 

HYDRO-TECHNOLOGY SYSTEMS 

BEST AVAILABLE DOCUMENT 



MODEL 75 
Turbine Nominal 
Output in H.P. FLOW IN C.F.M. LOAD 

1S 20 	 SPII20 0 20 40 4S so SS 68 R.P.M. 
10o 2 2.5 3.5 I I 1101 30.4
M00 3 4 55 7 1350 45.7 
:00  4 5.5 75 9 11 15o 60.92. 7 9 11.5 14 1 -"175030w 6 9 11 1.1.5 111.5 19 	 76.2215 	 1903 91.5" 

7. 10 13 1916 22 2S 20 2060 
400 8 11 14 18 21 25 29) 32 3S 2200 122 
400 9 1 + 16 20 231 20 31 36 39 43 2340 137.2 

7.1 9.S I.1 14.2 16.4 11 21.4 23.1 26 28.S 

FLOW IN LITERS PER SECOND 

MODEL 95
 
Turbine Nominal
 
Oulput in H.P. FLOW IN C.F.M. LOAD 

20 '0 	 SP[Dso co 70 0 90 100 110 120 R.P.M4. 
100 4 76 9.5 870 30.4 
1S0 6 9 11 14 165 1064 45.7 
200 a 12 is 19 22 26 	 1230 60.9

.5 	 2SO 10 is 19 23 20 32136 1373 76.2
300 12 17 22 27 33 30 43 40 1SOS 91.5 
32 14 20 26 32 i0 4] 5651 	 1625 106.7 
400 16 23 30 36 43 50 56 7164 1737 122 
450 10 25 32 39 140 54 6.4 71 79 86 1043 137.2 

14.3 19 23 38.5 33.2 30 42.9 47.6 02.4 57 

FLOW IN LITERS PER SECOND 

MODEL 120 
Turbine Nominj
Oulput in H.P. FLOW IN C.F.M. LOAD 

40 60 80 000 120 14U 07.0 100 200 320 R.P.M. 
100 5.5 9 12- i3- - 600 30. 
1O00 .5 1 19 215 2U 840 45.7 
200 11 11 25, 32 39 45-970. . 9 

110.s250 14 2.1 31 39 65 6 - - _-0-11-..97 6.2.56l5l 	 76,.2 
* S if,300 16.5 26.5 47 .1 1 1.7 77 86 1193 9.5 

200 19.51 30 .42 53 .66 76 90 101 12185 106.7400 22-- 33 47 59-5 72 _ 116 129 1375 122
4.0 24 37 -- _ 3014- 6 - _ 99 113 0 159 1.-,0 , '137.2 

19 	 28.0 36 47.4 57 (A.4 76 90.280.7 10-4.1 

FLOW IN LITERS PER SECOND 

MODEL 160
 
Turbine Nominal
 
Output in H.P. FLOW IN C.F.M. LOAD3017 40110SPEED 90 

20 90 120 00 I00 210 240 370 300 330 R.P.M. 
100 4 149 10.S 24 1 '516 30.4
I50 6 13.5 21 20 36 43 630 45.7 
2. IS 27000 111 17 47 111 67 730 60.9 " 

.S 	 30 10.5 22.5 34 46 60 72 04 96 016 76.2 
" 300 12.5 26 40 55 	 "70 7"6 101 115 130 890 91.S350 14 47 0231 63 99 110 135 ISI 965 106.7 .. 

400 16,9 05 54 12 1 5 14 17J 14] 1030 122 

4o 19- 40 - - --- 2122 140 169 1,95 21714.2 20.0 	 230 1100 137.242.9 07.1 71.4 80.7 00 114.3 128. 142.9 

FLOW IN LITERS PER SECOND 
I'IE - To deioJir, 1.8. or lIP.. 1 .7441 C w cfficlon . 0.4.eL. 
E-,l* - 65) .P. 1.76 . C4...,.i" p1.) -6 1.V.BEST AVAILABLE DOCUMENT 13 
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Technische Daten Typenreihe/Series 
Technical Data DKBN 25-120 

Selbstregelnde Generatoren 
birstenlos 

Self-regulating 
brushless alternators 

. N., 
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Leistungsreihen und technische Daten der bfrstenlosen DKBN-Generatoren 
Ratings and technical data of brushless DKBN-alternators 
Wirkungsgrade, Antriebsle~stungen, Khlfuftmengen, Trigheitsmomente, Gewichto 
Efficiencies, power inputs, cooling air volumes, moments of inertia, weights 
50 Hz Niedcrspannung 400 V 50 Hz low voltage 400 V 

Leistung Wirkungsgrad bei - KvN- Ttag-
Pol- Typ S. P'4 oWt-Cspi-08mlSS T slungbiS. luft.nvnge hets-morrt Ge-wih Sdherp.Ab.stand 
zahl DKBN cos phi - 0.8 mit S'S. cos phi - I mil P/P. J X 

kVA kW V, :V4 / V A V4 / 4 54 kW m 3/mn kgmr' kg mm 

25/5-2 5.0 4 68,0 71.0 75.0 74,0 73,0 69.3 76,4 79.8 80,1 78.3 5,40 3.5 0.021 60 
25/7.5-2 7.5 6 69,8 73,1 76.9 76,0 75.2 71,0 78,1 81.6 82.0 80,2 7,90 5.0 0,026 65 
25/10-2 10.0 8 70.2 74,0 78,0 77,0 76,3 72.5 	 79,5 83,0 83,3 81,4 10,40 6.5 0.029 75 

" 	 25/12,5-2 12.5 10 71,6 75.6 79.5 78,5 77.9 73,8 80.7 84,5 84,7 83,0 12.70 7,5 0,038 85 0 

25/15-2 15.0 12 72.9 77.0 81,2 80,0 79.5 75.2 82.0 85,8 86,0 84,6 15,00 8,5 0,042 98 
M 25/17.5-2 17.5 14 73,4 77.5 81.6 	 80,3 80.0 75,4 82,3 86,0 86,4 85.0 17.40 10,0 0.050 110 E 

0 

, 32/20-2 20 16 75,4 76.7 79,0 79,8 79,2 76,3 80.2 83,6 84,5 84,8 20.00 11.5 0.089 180 
c" 32/25-2 25 2C 75,8 77.0 79.2 80,0 79.5 77.0 80.8 84.0 84,8 85.1 25,00 14,0 0,110 198 .2 

32/30-2 30 24 76,9 78.4 80.8 81,5 80,9 78.0 81.5 84,4 85,6 86,0 29,50 15.5 0,132 217 
E 32/35-2 35 28 77,2 78,6 81.0 81,0 80,8 78.0 81.5 84.6 85,6 86.2 34.60 17.0 0,170 230 ei 
C3 	 32/40-2 40 32 77.5 79,0 81.4 82,0 81.6 78.3 81.9 85.0 86,0 86,6 39.CO 20.0 0.200 240 z 

32/50-2 50 40 78,2 80.1 82.5 83.0 82.1 79,5 83.0 85.9 8G,9 87.3 48,20 24,0 0,270 26. 
• 	 32/60-2 60 48 78,3 81.0 	 83,0 84,5 83.9 802 87.0 87.5 87,8 87.8 56.80 28.0 0.360 320 

38/75-2 75 60 79,2 82,5 84.3 86,0 85.0 85,0 88,3 90.0 91,1 91.4 69,80 30.0 0,540 402 '
38/100-2 100 80 83.3 86,6 87.6 00,0 07,0 87.1 90.4 92.2 93,2 93.6 90,90 33.5 0.620 465 
38/125-2 125 100 85.5 80.7 89.7 	 90,0 09.2 89,2 92,4 94,3 95,2 95,7 111.00 35.0 0.720 530 

25/5-4 5.0 4 71.3 75.0 76,0 75,0 73.2 82,5 85.6 85,0 85,0 80.1 5.35 3,4 0,028 61 
25/7,5-4 7,5 6 72,0 76,2 77.0 76.5 75.2 83 -7,0 86.2 85,8 80,9 7,85 5,0 0,038 67 
25/10-4 10,0 8 73.6 77,2 79.0 78,0 76.6 84,0 88,5 87,4 86,7 81.3 10.25 6.0 0.052 78 

.S 25/12,5-4 12.5 10 79.8 81,5 82,9 80,7 79,0 84,2 88.9 87,7 87,2 	 85,0 12.40 7.0 0.061 88 .225/15-4 15,0 12 80.0 82,0 83.5 81.2 79.6 84,5 89.5 87,9 88,6 	 87.4 14,80 8,0 0,072 95 

25/17.5-4 17.5 14 81.0 82.5 84,0 	 82.0 81.0 85.0 90.4 90,0 90,4 89.5 17.00 9.0 0.081 114 E 

32/20-4 20 16 79,4 81.8 82,8 83,0 81,6 83.9 86.8 87,4 87,4 87.0 19.30 9.5 0,163" 176 -2 

32/25-4 25 20 79,5 82.0 82.9 83,0 81.7 84.0 87.0 87.5 87,4 87.2 24.10 12.0 0.210 195 
. 32/30-4 30 24 79,8 82,4 83.2 83.5 82,1 84,3 87,5 87,9 87.6 87.3 28.75 14,0 0.330 214 

32.135-4 35 28 80,2 83,0 83,5 84,0 82,5 84.7 87.9 88.2 08,0 87,5 33.35 15.5 0,380 227E . 40 32 80.7 84,0 84,6 85,0 84.0 86,0 	 88.6 89,0 89,5 87,8 37.65 17.0 0.475 250 

L-	 32/50-4 50 40 81,5 84,9 85.7 86,0 84.8 86.8 89.0 89,8 90,5 90.0 46.50 20,0 0,620 288 

38/60-4 60 48 83,0 86.2 07.6 8.0 87.0 87.9 90.8 91.8 92,0 91.2 54,55 21,0 0.870 358 
38/75-4 75 60 85,0 88.3 89.5 89,7 8.8 80,9 92.9 93,8 93,9 03.1 66,90 22,0 1,110 395 
38/100-4 100 80 86,2 89,4 96,5 90,6 89.5 90.9 93.8 94.8 95,0 94,2 97,70 26,0 1.710 456 
36/125-4 125 100 87,2 	 90,5 91,4 91,6 90.6 92.0 95,0 95,9 96,0 95.2 109.2C 30,0 • 1,320 518 

kVA 	 kW '/4 V, ' . '/. 2. ;'1 V -V kW m)/min kgm2 kgSx m 
S. 	 P. cos phi - 0.8 with S/S. cos phi - I with P/P. S. Cooling Moment (NstanceloNo.l 	Model Power air of centre ofv l um epoles 	 DKBN Rating ,FF E inp uat inertia Weight gavity 
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SPESIFIICASI PIPA uPVC
 
DIAMETER LUAR NORMAL/TEBAL DINDING MINIMAL
 

1110344-2 I ISO- 4065 AS2 K 6741 - 1s7 10s1 
K 742 - 117532 ASTM 171 B.S. IN log 1110627 0 1l76 " 

2L. -,r o.i. S5.3 5-I S-10 S-12.5 S-15 04*. VP AZ' Iu Di. JS..d~I. -"I . 2: CU. 0.. C'. .. C 01.& . .,;. S.,...; 5..I- I I L. L.w 40 80 Lu 5 C O E 1.- 2 2 4 £ 
215-12 16 1.2 1.0 0.8 0.7 6.5 1a 22.-.S.- -- 17-15 1.31:20 17.15 - - -I2- 18 20 1.5 1.2 1.0 0.6 0.7 22 2.7 2.25 21.34 2.7 27 21.25 - - 1.7 -- - 314--20 
 25 1. 2.5 1.2 2.0 0.8 26 2.7 2.25 - 2&67 2.87 3.1 26.75 1.6 25 - - I.S 1.0 

-25 * 22 7.4 2.6 1.8 1.2 1.0 .2 -2 2.70 - 3340 .26 4.55 3.65 -- 2.2 32 - - I.I 2.4I h -2 33 40 3.0 2.4 . 2.6 1.3 26 3.2 2.70 - 42..S 3.56 4.8 42.25 2.2 2.7"A- - 40 50 3.7 3.0 2.4 40 - 2.I 2.6 3.02.0 1.6 48 2.6 2.70 2.6 48.26 2.66 6.00 40.25 2.6 2.1 66 - 2.I 2.4 2.7 
2 -0W 3 4.7 3.8 3.0 2.4 2.0 60 4.1 2.25 1.6 60.22 2.82 6.54 60.35 2.5 2.2 2. 83 1.6 1.0 2.0 4.72Y- --L 75 0.5 4.5 3.6 2.9 2.2 76 4.2 2.15 2.2 7202 6.16 7.01 75.15 - 3.02-- 75 60 6.6 6.4 4.3 3.5 2.8 

2.6 4.6 75 1.: 2.2 .' 8.68 6.5 4.05 2.7 U.90 6.49 7.60 88.60 2.9 3.5 4.6 8.7 .0 1.8 2.7 4.2 1.7 
1:- 10 110 6.1 6.8 6.3 4.2 2.4 114 6.6 4.50 3.1 114.30 6.02 8.56 114.30 3.4 4.5 6.0 7.3 110 2.2 3.2 1.2 8.2-125 1S 9.2 7.4 .6.0 4.8 3.9 " - 7 _ _ - - . .- - - -  - . - 25 2.6 2.7 6.6 9.2- 125 140 10.21 8.2 .6.7 5.4 4.3 140 -. 0 :6.40 4.1 141.30 6.65 9.52 140.21 2.8 6.5 7.3 0.0 140 2.3 4.1 6.7 20.4 

a- 0 11.0 8.6 7.7 6.2 4.8 165 .. .8.40 6.1 1 .0.2 7.11 10.97 18.25 4.5 6.6 8.8 10.8 280 3.2 4.7 7. 1 1.- 25 280 23.2 10.7 . 6.6 6.8 6.6 -- . "--  - 193.75 6.2 7.7 10.1 1.4 260 2a.8 6.2 6.6 13.46--.200 200 14.7 22.0 6.6 7.7 6.2 226 110.3 8.40 6.5 212.08 0.18 12.70 216.00 6.3 7.8 10.2 12.8 200 4.0 6.6 1.: 14.s 
9 - 2$25 225 1.6 2.4 10.6 6.6 8.6 -.- - - -- -244.45 
10 -260 250 

6.9 6.7 11.5 14.1 225 4.6 6.6 10.6 26.4 4.,8 2 7.7! 247 72.7 10.30 / 2,7J73.05 6.27 15.06 272.00 6.610.-5 260 20.6 16.6 12.4 10.7 8.6 - - .- '2- . 2 . -  i - . - - 200 6.6 0.2 22.6
 
12-0 ~ 26315 23.2 18.7 25.0 22.2. 
 7 72 18 15.1 12.7 0.2 =73.85 10.1 17.45 323.65 7.8 11.6 1.2 18.7 215 8.2 0.2 25.614 - 350 25 28.1 21.1 1.0 12.6 10.9 

370 - - 10.5 -  - - - - -2 7.0 0 
T.&..,..'IK.,,. 8-0' 20 26 12 10 l

l 20C 0 IS 20*C 6 9 12 IS 20C 4 1 26 16 
M6k..'2 1 12 10 1-
 a 6-:0C10 8 -

10 8. 
AZ* SJ&.h.I., 

1 1-W 2 290 8 



27. BELLTEE'BELL BRANCH (FRP Cover) 30. FLANGESPIGOT-W (HeatProces.s) 

10 kg/cm2 
2' Rp. 3.500,

24 - Rp. 4.900,
3 - Rp." 8.850,
4 Rp. 15.600,

10 kg/cm2 Pembuangan ". 'R'. 23.400,-' 
8' x 3' - Rp.174.450,- Rp. 148.650,- 1 4 . 6'8 .Rp. 4.200,-Rp..44.200i-. 

8"x 4Rp. 192.650,- Rp. 163.800,- (tdak termasuk Flange) 10' Rp. 116.150,
" 
8' x 5 Rp. 222.950,- Rp. 189.600,

8' x 6" - Rp. 247.250,- Rp. 209.300,- 31.'FLANGE'SOCKET-W (Heat Process)
 
8' x 8' - Rp. 306.400,- Rp. 260".900,-. 
 10 kglcm2 

10' x 3' = Rp. 265.450,- Rp. 226.000,- 2' -. Rp. 19.100,
10" x 4' - Rp. 301.850,- Rp. 256.350,- 2Yz" Rp. 22.550,-.. 
10' x 6' - Rp. 354.900,- Rp. 300.300,-. 	 3' Rp. 27.750,-' 
10' x F. Rp. 408.000,- Rp. 347.350,-	 4' "Rp. 40.750,
10' x 10' - Rp. 483.850,- Rp. 411.100,-	 5' Rp. 54.600,-!6' -'Pp. 73..700,-! 

28. ALL-BELL TEE (ALL-FRP) 8' - Rp. 110.950,-f 
10' - Rp. 175.100,-. 

32. FLANGE BELL END (Heat Process) 

10 kg/cm.. ..2 
 2* , P p. 19.750,' 
8' x 4' Rp.p 459.550,- 3' uo Ap. 30.350, 

8' - Rp. 611.250,- 4- - p. 41.750,-, 
10' x 6' - Rp. 681.000,-5'-P.7601 6' -R.8.5, 

10' - Rp. 823.550,- 8'- Rp. 83.450,

12' x 6' - Rp. 856.950,- 8, - Rp. 131.950,

12' = Rp. 1.151.150,

33. TS FLANGE SOCKET29. 	 BELL S-BEND (Heat Prrcess) (Inj) 10 kg/cm2 

1/Z"- Rp. 9.050,

3/4 - Rp. 10.400,
1' - Rp. 15.600,

10 kg/cm2 
10" 	 1 " - Rp. 19.950,

1gc - Rp. 20.500,
3' - Rp. 30.350,- 2'- Rp. 27.250,-.
4' - Rp." 54.600,- 24V - Rp. 34.700,-i 
6' - Rp. 159.250,- 3- .- Rp. 41.150,-, 

4' .- Rp. 61.400,

6' - Rp. 123.100,

8 

BEST AVAILABLE DOCUMENT 



HARGA PER METER 

Nominal Nominal 
Diameter O.D. S-10 S-12.5 

Inch mm mm Plain End/TS Eno Bell End Plain EndiTS End .' 1n 

16 20 Rp. * 460,- - -

3/4" 20 25 Rp. 700,- - ' 

, 25 32 Rp. 1.200,- -

1Y" 30 40 Rp. 1.750,- - - -

1'y 40 50 Rp. 2.800,- -• 

2. 50 63 Rp. 4.350,- Rp. 4.700,- Rp. 3.550,- Rp. '3.850,-' 

2," 
3" 

65 
75 

75 
90 Rp. 

-
8.800,- Rp. 9.550,- Rp. 7.100,- Rp. 

, ," 
7.900,

100 110 Rp. 13.100,- Rp. 14.400,- Rp. 10.500,- Rp. .:11.600,

5- 125 140 Rp. 21.200,- Rp. 23.500,- Rp.. 16.850,- Rp. 19.200,
6- 150 160 Rp. 27.000,- Rp. 30.200,- Rp. 22.100,- Rp. 24.550,
a. 200 200 Rp. 42.600,- Rp. 47.200,- Rp. 34.000,- Rp. 39.550,-, 

10" 250 250 Rp. 66.400,- Rp. 80.250,- Rp. 53.150,- Rp. 67'.000,-'" 
12'. 300 315 Rp. 105.500,- Rp. 127.650,- Rp. 84.550,- Rp. 106.500,
14- 350 355 Rp. 132.100,- Rp.168.000,-

Standard SII0344-82 ISO4065. 

Harga Franco Jakarta. 
Belum termasuk 10% PPN. 
Harga dapat berubah sewaktu-waktu 
tanpa pemberitahuan terlebih dahulu. 

Panjang 4 meter atau 6 meter. 

4 m atau 6 m 

Plain End 

_ TS End 

-~6m 

p~. Bell End 



CONDUCTORS FOR L.V. OVERHEAD LINE 

XLPE. Insulation -Neutral Messenger 
(AAAC) 

Phase Conductors 

-Neutral Messenger(AAAC) 
-Public Lighting 

Conductor (AAC) 

LBLE : 31. 

MECHANICAL CHARACTERISTICS 

5q 1 .4 361 532 5'.,' DRU707 

3x70 T -Ix,50 ' 6 37.0 1925 500 9805 DRUM 

3x50 1x35 x6 3.3 848 500 780 DRUM 

.'J.'-+s'a 'e~f ',- Ue e"tt .e£: hj-


3x35 .1x25 2x16 31.9 695 50050DRi 

3x25 1x25" 2x 16 29.4 574 500 560 DRUM 

SINSULATED ALUMINIUM TWISTED 
CONDUCTORS FOR L.V. OVERHEAD LINE 

ELECTRICAL CHAR CTERISTICS 

..... Are".... ,..,,.............. .........
P+['t,+r.,o, . o: ,+.. : ,.........................................-......... ,.

325 1.20 110 100 95CONDCTOR
.FORL.V OVEHEADLIN35 0.868 135 125 110 

50 0.641 160 . 145 135" 
"70 0.443 200 185 170 

BEST AVAILABLE DOCUMENT 
60 



INSULATED ALUMINIUM TWISTED
 
CONDUCTORS FOR L.V. OVERHEAD LINE
 

XLPE. Insulation 

Phase Conductor
(AP.C) 

Neutral Messenger 
(AACorAAAC)
 

TABLE 30. MECHA\ICAL CHARACTERISTICS 

4W NOMNALSECTJONS -. *;'A~q~i .t~p DELIVERXkt4
 
". '•".'' '. '. ulc" pP-,F R .
.	 LTwisted-*,Apprx.~ - Weight of :* ,(,'Standard~ pr...tPhase,.'--Negtral ."; ,. . .. .. Rel .'qw.l_yeilto ,.
S ..

. A. .. '..:..:-:.1L gtig ng " Diameter Length"'Legt -,i' oR ''^ :":'/.-..<.T 	 Loaded'Reel, 

~mm2 
. .2. 	 . ;. m2-

mm'-': mm'- "'-'kmr k.mm 	 m 4 

2x16 15.0 141 500 145 DRUM 

3x 16 1x16 18.1 282 500 235 DRUM 

2x25 18.6 216 500 20 DRUM 

3x25 1x25 22.5 433 500 370 DRUM 

INSULATED ALUMINIUM TWISTED 
CONDUCTORS FOR L.V. OVERHEAD LINE 

ELECTRICAL CHARACTERISTICS 

-
* j;~..Reisance'Se ato '4!.,:"Re i ' '... 

-..Seet~onal--I ..~-.1'-of Conductor, 
at2...of ;A0 H400 

Pase 

...... -+-- Per issiblqCurrn' 

. -,Ambient Tempertr 
m.rtre. 

o'Area : 

2 D- W.4 a 

• 

* m2 
. *Ohm/km A * .. * 

10 

16 

25 

3.02 

1.91 

1.20 

65 

85 

110 

60 

80 

100 

50 

70 

90 

BEST AVAILABLE DOCUMENT 
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B3jICK 'A, MINI -HyD.I .Q *5$1N-N 
rA~i3A~z Ponga-biIan air dan bak Ponas.panr 

Ma. 1223Z 

T
 
SOCrA :iREMML.JcdA P~mrl3 

-A-Y DI.LR6. . 

Kccm 

CCj 

71 O 0~ 
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/ /U 

.N BUKIT BAkA MINI-1YDRO SYSTE, 

GAKBA Pongambiln air dan bak pona uong 

/ I I Uay, 9z 

I1. Saluran penga.iblan air dan saluran pembuangan 
- aIr taras m ngatur Jarak sesual kondisi lokasl. 

2. Membuat saluran-naluran dan bak penampung dengan 
batu kaill dan semen. RatLo semen = kerikil - 3 

pasir - 2 semen - 1. 

3. Saiuran-saiuran dan bak penampung barus dipiestor 
bayalan dalam Saja. 

4. saluran-saluran dan bak penampung membuat dengan 

be-i beton .5 " treIrforcing rod .5") setiap 25 
CM baglan dalam semen. 

5. Elevasi bak penampung sesual tanda (benchmark) 

. - I yang sudah depasang di tempat dengan surfay. 

10 2.0.A 
9t~ 
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I 
BUKIT BAKA MINI-HYDRO SYSTEM 

GAIIAlt: FONDASI I|UblAI MESIN 
may. 92 

1. 	Tebal semen lantal dan dinding - 15 cm.
 

2. Ratio semen - 3 kerlkil / 2 pa3ir / I semen. 
C fn 

a 	 iC 3. Memakai .5' best beton setlap 2:5 cm dalam
 

CP lantai can dinding.
 

L 4. 	lokast pembuangan air di tengab lantai 
1 00 cm X 100 cm., atau sesuai kaki turbine. 

5. 	Orientasl rumah mesln dan papa sesual
 

site plan dengan draJat (45 degrees).
 

-'I 

LilsCM1 IT5
-



BUKIT 	BAKA MINI-HYDRO SYSTEM
 
GAMI3AR: RUKJAH KESIN
 

May, 92 

I 1. bahan dinding - batu tela, plester dalam saja. 

2. baban pimtu dan Cordon atap - kayu besi. 

3. atap 	 - &eng atap .45 . 



BUKIT BAKA MINI-HYDRO SYSTEM 

GAfLBA.R: FONIJASI EILJAU MESIN 
Kay, 92 

-.A~Lis~ 
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B2IT BAYA MINI-HYDRO SYSTEM 
GkABA: Tiang lintrik / nistcs diztribus' 

May, 1992 

. ang 1.±strik - p.ipa a;- (qa".-.n::ed) X 6 

%Ii ~a! atas dega pen ts-p pvpa 

3. Hemasanc t~anc dernan 1 m. dala.- tanah 

4. tAerasang tianz dencan batu kali dan se.-en 

5. Aspal bacaian pipa yang pasan; dibaah tanah 

S.01 

i 



SUVI1T SAKA .!1Nl-HYDRC SYSTEM
 
GArlBAR: 1n~zalasi pipa PV.C 10"
 

may, 1992
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,A I. u-: Im 1 .,-/i LO -
ALLL--: " - --H ' ASDESXpED,OW 

.. . - -C -'c 5. LO'CE SH. , " ' , ST\'5. CLOSE SIZE OFC, OPERATION. 

24. l 

CCP.ECT 

, Di,P-CA.RDESS F LOAD', 
!r.F "ATE. OD- USED, 

0 AI IEVELSWITCH 
-. LO A A ' EL-CT;;CALL 

IT LOCK A TitERYDSIAT 5 )j.,-
- > L-D LT -Ja0 , I iUE . UP lIEP.LLT;O;-N CFOWATERFLC,,.
10 5KLLD 

pe Da: By: IDI..B' by W. A.lhoosow I~ 3 - ha. 

THOmSONHOWE S.HEMAT[C FOR 3 PHASE "JUNIOR" GOVERN'ORS OF THE "J , 6iEoIr,"iI b': H. . , , GJS - 040AND 
ENERGY RC.SHMTCFR3PAE"UIOWAl=MI~2M1JSYSTEMS 

Ia'. ". TYPE CONFIGURED FOR USE ON 400 VOLT 4 WIRE SYSTEMS I _ UD 4%P: Lc2h 19 me:iI IFilelIJ 
4 
I-o'IIIK&CULEY. I...
I* ._.. ,"C-r7 li-6 , . .-. 



NRM/ARD CONSULTANCY REPORTS 

NO. 	 TITLE 

1. 	 Procurement Plan For Research 
Equipment at Bukit Baka and 
Equipment Installation at 
Samarinda Forestry Research 
Station 

2. 	 Agroforestry in Bukit Baka/ 

Bukit Raya
 

3. 	 Pengukuran dan Pemetaan Topografi 
Sebagian Daerah Taman Nasional 
Bukit Baka/Bukit Raya 

4. 	 Applied Research Recommendations 
for Production Forest Management 
An Economic and Ecological Review 
of the Indonesian Selective 
Cutting and Replanting System
(TPTI) * 

5. 	 Balancing Forest and Marine 
Conservation with Local 
Uvelihoods in Kalimantan and 
North Sulawesi 

6. 	 Proposal to the GOI and USAID 
for the Development of Compre-
hensive Environmental and Natural 
Resources Accounts (CENRA) for 
Economic Planning and Management 

* Confidential - Not for circulation 
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