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Water Works Engineering Course in 1973 (Indonesia)

1. General consideration of Water Works

1-1  Object of Water Works «rervereverereesn
1-2. Composition of Water Works  -cco-ereee
1-3. Elements of Water sanitation rc--e-eet

2. Plamning
2-1. Planning process of Water Works

2-2. Quantity of Water supply roreeeeereenees
2-3. Water quality criteria «roreeeeererereecenens
2-4. Selection of treatment plant ------ceeeee-

3. Water quality

3-1. Nature and significance of common test
3-2. Elements of Water biology ::-ctorreereeres
3-3. Laboratory works of Water quality

4. Water resourses management

4-1. Elements of Water hydrology «--++-w+ee+

3 TAMBO

........... (1) TAMBO
........... (1) TAMBO
........... (1) TAMBO

SUMITOMO
SUMITOMO

)
)

----------- (2) NAKAMURA, TAMBO
)

TAMBO

--------- (5) NAKAMURA, MAGARA
........... (2) KOJIMA
--------------- (4) KOJIMA, NAKAMURA, MAGARA

2 OKAMOTO

........... (1) OKAMOTO
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4-2. Ground Water ««-e-eeerecrmrmrerereneneaeaminn

5. Hydraulics for Water Works

5-1. Elements of hydraulics «croeoememreieeeeenn.
5-2. Exercise of hydraulics «-we-rereeeeiemrenenns

6. Collection Works
6-1. Collection works of surface water
6-2. Collection works of ground water
7. Transmission Works

7-1. Type of conduits  rerrererreeeeniiiin
7-2. Transmission.works cr-rertreeeeeenrecaaienns
8. Water Treatment
8-1. Disinfection teerreeeeerremrromerrrrrieriemienns
8-2. Coagulation and flocculation «:-seseeees
8-3. Sedimentation srreeescerereereeiiiiiiiaiiiii.
8-4. TFiltration ceeereeererresesssarernaainiiinenn,
8-5. Miscellaneous treatments :eereeeereereennes
8-6. Water treatment management ---c--r-eexe
8-7. Laboratory works «rereesseeesreeesseeennns

9. Distribution and Service

O-1. Distribution ceecerrerecssrraeeraaniiaiiien.
9...2- Se[‘vice ...........................................
9-3. Leakage prevention re-s:eseeeeeeersieaenen.

10. Pumps and power supply

10-1. Pumps «ooeeerrremrnrereerninnnenei
10-2. Power supply «-rreeresererereneeienii.,
10-3. EXEICiSE +rerrerererenrnreararennrmnmneiacannnns

11. Instrumentation

11-1. Devices -++-- e
11-2. Application «reeesreerrserrnieriiniiii...
11-3. MAaIntenance  srereeeseseresemerreeesioennrnn

12. Administration

12-1. Organization and Administration ---------
12-2. Finance and Legistration ---«--e-oceeeeeeees

13. Special Lectures

13-1. Special lectures by I.T.B. -reecereereeenes
13-2. Special lectures by WHO  -«----- IRLIEEES
13-3. Special lectures by Cipta Karya -------

14. Participants’reports, movies, etc.

14-1. Participants’ reports — crooeeeseeesesreeeees
14-2. MOVIES +vrrerrrerrrsarnmsmrannsmnsmnnnensenanenes
14-3. Seminars -ercerrreererstreertaeetiraiiiiiaiaan.
15. Field survey «roreseeereereereemtmiemimiieaa

)
)
)
........... (3) TAMBO
)
)
)

........... (1) OKAMOTO

9 SUMITOMO

........... (6) SUMITOMO
........... (3) SUMITOMO

4 OKAMOTO

........... (2) OKAMOTO
........... (2) OKAMOTO

4 SAKAZAKI

........... (2) SAKAZAKI
........... (2) SAKAZAKI

KOJIMA
TAMBO
TAMBO, MAGARA

KOJIMA, MAGARA
KOJIMA

KOJIMA, NAKAMURA,
MAGARA, TAMAI

........... (4) TAMAI
........... (3) GOTOH
........... (2) SAKAZAKI

8 SAKUMA

........... (3) SAKUMA
........... (3) SAKUMA
........... (2) SAKUMA

7 GOTOH

........... (3) GOTOH
........... (2) GOTOH
........... (2) GOTOH

........... (3) TANAKA
........... (2) TAMAI

2) Ao REHE

22T PauyKREHEL 1Izo2WTEHEFTSN
THELZEIZLE S,

Fooy REHEL &V DIE, A7EARE
ILESTHEVEERLEWEESZN, 2hid
TWHO  (E# - ESRME&ERE). "ECAFE,
(rh7vz EE-7V7HBEREZEER)D
TR EEREE & 3 S PR R BhEHE 0 —

Total 114 Units

D2TH 3, 1950£E1H, v ar—HWEITA
VS v A—DOEWHaa R THEES AL F
) 2 E#EIBHEEIMERB IV T, B IUHE
M7 Y7 HEORERED 7= O I\CBEEFRE LW

AT, H—maEEE D &) Lw ) EES

BIBXNOFRBETH S,
FIESA. Sl HOBEELIUERERRT V712
B ARFMRBHMERI VRS LT, A
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Technical Cooperation for Water Works Training Center in Indonesia, |974

Training Programe of Water Treatment Course

1. General Dessription of Water Works

1.1. Object of Water Works

1.2. Composition of Water Works

1.3. Elements of Water Sanitation
2. Water Purification System

2.1. Selection of Treatment Plant

2.2. Planning of Purification Plant
3. Water Resources

3.1. Surface Water Intake

3.2. Ground Water and Well

3.3. Raw Water Ouality Management
4. Coagulation and Flocculation

4.1. Chemistry of Coagulation

2 Tambo
2 Tambo
4 Okamoto, Nakayama
7 Tambo
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4.2. Flocculation Kinetics
4.3. Design of Flash Mixer and Flocculater
4. 4. Discussion
5. Sedimentation 5 Tambo, Tomono, Magara
5.1. Basic Principle of Sedimentation
5.2. Sedimentation with Coagulation
5.3. Contact solid Clarifier
5.4. Design of Clarifier
5.5. Discussion
6. Filtration 5 Tomono
6.1. Basic Principle of Filtration
6.2. Principle of Fiter Cleaning
6.3. Type of Filter
6.4. Design of Filter
6.5. Discussion
7. Chlorination 3 Nakanishi
7.1. Generals of Disinfection
7.2. Chemistry of Chlorination
7.3. Biological Performance of Chlorination
7.4. Apparatus
8. Miscellaneous Treatment 3 Nakanishi
8.1. Fe, Mn Removal
8.2. Collosion Control
8.3. Taste and Odor Control
8.4. Sludge Treatment
9. Chemical Preparation and Dosing 2 Nakayama
9.1. Water Treatment Chemicals
9.2. Storage and Transportation and Prepatation
9.3. Feeder
10. Distribution Reservoir 2 . Okamoto
10.1. Generals of Reservoir
10.2. Structures
11. Management of Purification Plant 2 Nakayama
11.1. Quality Indices for Control
11. 2. Instrumentation and Analysis
11.3. Design of Laboratory
12. Pumping and Power 7 Sakuma
12.1. Pumps
12.2. Pumping Facilities
12. 3. Motor and Control
12.4. Engines
12.5. Electrical Facilities

13. Practice of Plant Operation 8 Tambo, Nakayama,
13.1. Jar Test Tomono, Magara,
13.2. Sedimentation Basin Management Nakanishi,

13.3. Eilter Operation
14. Introduction to Water Pollution and Sewage Works 6 Nambu

14.1. Effect of Water Pollution

14.2. Sucssesion of Materials in Water Area
14.3. Planning of Sewage Works

14.4. Waste Water Treatment

15. Participants Reports on Their Purification Plant 2
16. Reports on some Typical Water Works in Japan 2
17. Special Lectures 3

17.1. Water Works in Indonesia
17.2. Educational System for Sanitary Engineer in Indonesia
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17.3. Special Lecture by WHO Expert
18. Field Survey, Opening and Closing Celemony 7
Total 72

Training Programme of Water Distribution Course

1. General Description of Water Works 2 Tambo
1.1. Object of Water Works
1.2. Composition of Water Works
1.3. Elements of Water Works
2. Hydraulics 8 Koide
2.1. General Desoriptibn
2.2. Hydrostatics
2.3. Foundamental Equation
2.4. Pipe Lines
2.5. Flow in Open Channel
2.6. Exercise
3. Water Distribution 21 Ohyama, Koide,
3.1. General Description Okamoto, Katayama
3.2. Demand for Water
3.3. Planning of Distribution System
3.4. Pump and Water Hammer
3.5. Materials
3.6. Network Analysis
3.7. Design of Distribution Lines (Assignment)
3.8. Pipe Laying (Field Sractice)
3.9. Discussion for Water Distribution Planning
4, Distribution Reservoir 2 Okamoto
4.1. Generals of Reservoir
4.2. Structure
5. Pumping and its Equipments 7 Sakuma
5.1. Pumps
5.2. Pumping Facilities
5.3. Motor and Control
5.4. Engines
5.5. Electrical Facilities
5.6. Pumping Station .
5.7. Design Assignment
6. Service Installation 7 Hosoda, Okamoto,
6.1. General Description Katayama
6.2. Design of Service Installation
6.3. Materials of Pipes, Appurtenance and Water Meter
6.4. Maintenance of Service Installation
6.5. Plumbing Works and Tools (Field Practice)
7. Leakage Prevention and Maintenance 7 Hosoda
7.1. General Descriptions
7.2. Leakage Test and Survey (Field Practice)
7.3. Maintenance of Distribution Pipes
7.4. Require Repair Works

8. Utilization of Computer IBM 1130 6 Nakajima
8.1. Computation of Distribution Networks by IBM 1130

9. Report on Some Typical Water Works in Japan 2

10. Participants Report on their Distribution and Service 4

11. Special Lectures by Indonesia Lecturer 3

12 Seminars, Field Survey, Opening and Closing Celemony 9
Total 78
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3.8 Pipe Laying
3.8.1 Caonstruction Practice
(1) Excavation
(2) Location and depth of pipe lines
(38) Methods of bedding
(4) Transportation and handling
(5) Pipe laying
(6) Thrust blocks and anchorages
(7) Construction machines
3.8.2 Pipe Jointing
(1) Pipe joints
(2) Bell-and-spigot joint
(3) Practice of mechanical joint
(4) Tyton joint
(5) Joints in steel pipe
(6) Joints in asbestoes cement pipe
(7) PVC pipe connection procedures
.3 Testing
4 Disinfection of mains
Plumbing Works and Tools
1 Connections of copper pipes
2 Connections of lead pipes
.3 Connections of Poly-ethylene pipes
4

PO P PP Ww
[$20%2 IS ) <) BNG) Be e o)

Tools for connection of service pipes
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Field Practice of Pipe Laying FE—-7 EXEZHEEXE
CONTENTS

Various Jointings:
1. Connection of Ductile Iron Pipe in Inverted Siphon,
Mechanical Joint.
2. Connection of Ductile Iron Pipe in Inverted Siphon,
Tyton Joint.
Branch Connection. (Mechanical Joint)
Branch Connection. (Tyton Joint)
Connection of Asbestos Cement Pipe by Collar Joint.
Connection of Asbestos Cement Pipe by Coupling Joint.
Connection of PVC Pipe by TS Socket.
Connection of PVC Pipe by Collar.
Connection of PVC Pipe by Dresser Joint.

©@N e oW

Connections in Different Kinds of Pipes:

10. Connection between Ductile Iron Pipe and PVC Pipe by
Connecting Piece and Flexible Flange.

11. Connection between Ductile Iron Pipe and PVC Pipe by
Connecting Piece and Flange Adapter.

12. Connection between Ductile Iron Pipe and PVC Pipe by
VC Socket.

13. Connection between Ductile Iron Pipe and Asbestos Cement
Pipe by Connecting Piece and Gasket Rubber Joint.

14. Connection between Ductile Iron Pipe and Asbestos Cement
Pipe by Connecting Pieces and Gasket Rubber Joint.

15. Connection between Asbestos Cement Pipe and PVC Pipe
by Connecting Piece, Coupling Joint and Flange Adapter.

16. Connection between Asbestos Coment Pipe and PVC Pipe
by Connecting Piece, Coupling Joint and Flexible Flange.

17. Connection between Asbestos Cement Pipe and PVC Pipe
by Coupling Joint and VA Socket.

Sleeves for Tapping and Repairing:
18. Tapping by Split Sleeve for Ductile Iron Pipe.
19. Repairing by Split Sleeve for Various Pipes.
20. Tapping by Split Sleeve for PVC Pipe.
21. Tapping by Split Sleeve for Asbestos Cement Pipe.
22. Leak-proof Clamp for Socket of Ductile Iron Pipe.
23. Air Valve (Single Type) for Ductile Iron Pipe.
24. Connections of Plumbing System.
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Connection of Ductile Iron Pipe in Inverted Siphon,
Mechanical Joint.
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Branch Connection.

SE=ICISISIOICISIOISICICICIC)

Material

DCIP,A-type, Mechanical Socket & bevel end

DCIP,A-type, both bevel end

DCIP,A-type, Bend
DCIP,A-type, Collar

Retainer gland, for mechanical joint, with gasket, bolt

Tools
Ratchet spanner, both box
Monkey wrench
Hammer
Super tongs
Waste

Material

(Mechanical Joint)

DCIP,A-type, Mechanical Socket & bevel end

DCIP,A-type, both bevel end

DCIP,A-type, Tees, 2-mechanical Socket & bevel end
DCIP,A-1type, Connecting Piece, flange & mechanical Socket
DCIP,A-2type, Connecting Piece, flange & bevel end

DCIP,A-type, Collar, mechanical Socket
DCIP,A-type, plug, for mechanical type
Sluice valve, Gray iron, both flange
DCI, Gland, for mechanical joint
Retainer gland, for mechanical joint

Gasket rubber for mechanical joint
Bolt & nut for mechanical joint

Bolt & nut for flange

Rubber Packing, for flange

Tools
Ratchet spanner both box
Ratchet spanner both box
Monkey wrench
Hammer
Super tongs
waste

%100 %2000
#100 % 2000
%100 x45°
%100

& nut

%100

M30

Small type
600mm Set

%100 x 2000
%100 %< 2000

%100

$100
#100
#100
%100
%100
%100
%100
#100
#100
%100

M 30
M24

Small type
600mm Set

%100

oA DD W

DD W ks P b e s D

[N]
DN 00
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Connections of Plumbing System.

SESISISIS SIS SIS SISISICICIOICICICICIONNG)

SICICICIC)

Material
DCIP. ACP. DVCP
Tapping Saddle for DCIP & ACP.
Tapping Saddle for PVCP.
Poly ethylene pipe, Soft type
PVCP.
Copper pipe
Lead pipe
Steel pipe galvanized
Tees for Copper pipe
Cap PVC
DVC Sleeve Soft type
Elbow for Steel pipe
Union for Steel pipe
Union for Stop valve and water meter expansion type
Union for faucet elbow type ’
Union for lead pipe or Copper pipe
Union Socket
Solclering Nipple
Faucet
Stop valve
Water meter digital reading type
Union packing
Union packing
Copper pipe
Socket PVC vp type
Tools
Pipe vice, & %- $#2%in. with Stand
Lead, #Y-¢#1Yin.
Blow-Lamp, for gasoline type
Pipe cutter, ¢ %- #2in
Bow saw universal type, With io Sheet of blades

#100X $13mm
$100 X @ 13mm
%13 x1000
#$13 1000
#$13x250
%13 %500
& Y, X500
#13

%13

#13

& Y inch

% Yinch
13

%13

%13

#13

%13

@ Y inch
#13

$13

#13

@ Y, inch
%13 <500
$13

b= b Ol e R e e e e e e DD DN DN e e e
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® Bow saw for lead pipe
@ File, flat type
® File, Half moon type, fine
(@ File, for lead pipe half moon type rough
Monkey W rench
@ Adjustable pipe wrench for ®250mm
@ Adjustable pipe wrench for 350mm
@ Chisel for lead pipe
@@ Hammer, small type
@ Cutting pliers, small type
@® Conbination pliers
@ Driver, 250mm
@ Driver, 150mm
Jack knife, for electric works
@) Scraper, for lead pipe joint (Shave hook)
@) Scraper, for lead pipe joint (bend ball)
@ Tapping, former, for lead pipe joint, wooden type
@) Sizing tools, for copper pipe, %13, set
@) Wire Brush
@9 Steel rod bar, %13 Xx1000mm
@9 Wooden hammer, (Mallet)
@2 Adjustable spanner, 250mm
2% Sand paper
@9 Secale, holding type, 1000mm
Super tongs, 600mm, set
@) Brush for lubricant
39 Waste, 2kg
@d Machine oil, can
89 Dlaster, paste type, 500g, can
89 Plaster, rod type, lkg

Solvent Cement for pvc jointing

Seal aid for piping
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