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Appehdix.l

MINUTES OF MEETING
RETWEEN THE JAPANESE PRELIMINARY SURVEY TEAM
AND THE AUTHORITIES CONCERNED OF THE KINGDOM
OF “THATLAND ON THE JAPANESE TECHNICAL COOPERATION
FOR THE WATER TECHNOLOGY DEVELOPMENT CENTER

The Japanese Prellmlnary Survey Team {hereinafter referred to as "the

Team') organized by the Japan International Cooperation Agency (herglnafter

referred to as "JICA") and headed by Dr. Y. SAYATO (Annex I) visited the

Kingdom of Thailand from the 6th December to the 20th December 1983 for the

purpose of prellmlnary 5urvey for the Water Technology Development Center.

During its stay in ‘the Klngdom of Thailand, the Team exchanged views

and had a series of dlscu351ons with the authorltles concerned of the

Kingdom of Thailand (Anmnex 11).

As a result of the discussions, the main agreements of both parties

were as follows:

1.

Main Trainees of this project are engineers, technicians and officials

concerned of Metropolitan Water Works Authority (MWWA) .

Thai side will allocate the hudget for the building, facilities, and

running costs of Water Technology Developmeut Center,

Both Thai and Japanese side agreed to establish four courses in the

Center. {Ammex ITI),

1. Planning

2. Water Purification and Sanitation

3. Pipeline Installation and Maintenance

4. Mechanical and Electrical Installations

Thai side will allocate the counterpart personmnels (at least one (1)

counterpart personnel for each course}.

— 89 —



5. Japanese éxpérts will bé'assigned to transfer technblogy mainly to-

MWWA personnels in the Center.

16th December 1983_ ' | | .

Bangkok, Thailand

rd

Dr. Yasuyoshi SAYATO - Mr. Pracha. TANSIRI
~ Leader _ General Manager
The Preliminary Survey Team’ " The Metropolitan Water
Japan International Cooperation Agency " Works Authority
JICA ) MWWA
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Team Leader

Team Member

THE PRELIMINARY SURVEY TEAM

bl
Mr.,
Mr.
CoMrd

- Mr.

,_91_

Yasuyoshi SAYATO
Kazuyoshi OKAZAWA

Kenji KITAHARA

Isao SAKAGUCHI

Ryuji MATSUNAGA

{(Annex I)



(Annex II) -

PROJECT PREPARATION COMMITTEE

.AdviSor. o _MR;iTién Katapan
Chairman o ﬁr;'Klaﬁén Vbrapufhéﬁof__
Member R Mr.-Suthép_Suhgpetch
" ' ... Mr Nopahdgﬁ PofiYanon_
" S M. Wisit Tranfong

Member & Secretary . ' Mr. Sathit Chumjinda
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TRAINING PLAN (PROPOSAL) .

1. Coﬁréeé,to_be established in the Center, .

Courses and Sub~courses .

A.

Note:

Piénning
JAleBgsic Planning

_A—ZIﬁadility Planning 7

A-3 DiStribntion-?lanning -
Water Purification and Sanitation
Bniiwéfgr5Pﬁ£ifiéatidn?TeChniqne
B-2 Vater Quality Analysis
f§—3*Watér'Quality.Controlf”
_Pipellne Insta]latlon and Malntenance
-1 Plping ' _ ' -
c=2 Pipeline Maintenance

C-3 Leakage Inénéntion. 7
‘Mechanical and Blectrical.
Installation .

-1 Méghahiéal'InStéllatidné

D 2 Electrlcal Installatlons

D -3 Instrumentatlon

~Duration

24 ¥k

®

(8
(8) .

24'wks

- (8)
(8)--

12 wks

@

(&)

(4)

12 wks

@
e

" (Annex TIT)

. No. of Trainee

15-20°

15--20

20

20

(1) Respéctive'tfaining=courSé is consisted of 3. sub-courses, and

trainee may. chooqe to join a through course or a sub—course.

(11) A and B course are to be held twice a. year,fand C and D. course

. are to,be beld three_t;mes a:year.

2., Seminars.

Respective training Course would have semlnars on special SubJECtS for

30 oF 40 englneers, technician or offlcials concerned

These seminars

-are Lo be held with duration in accordance Wlth the necessities.



3.

Targets of Training

L

(2)

(3)

(4)

Planning Course

To cultivate experts ‘'who have adequate knowledge and practical

ablllties to:

A-1

A-2

A=3

make a maSter_plan_for water supply,and basic facility plan
including decision:of'tyoesy structnres;ﬂcapacities'and

other_fundamentals of'watersuoply facilities,

make a detail plan andISUpervise desipning work of water

supply fa01lit1es, and

plan and design a distributlon system and 1ts operation.

Water Purlflcation and Sanitation Course

To cultivate experts who have adeguate knowledges and practical

ability to:

B~1
B-2

B-3

direct operations for water purification in conformity teo
raw water quality, _
investigate and examine water quality of raw and supplied
water, and _

form a Judgement on water safety and santtatlon and also

set up a water quality control system.

Pipeline Maintenance Course

To cultivate skilled technicians who have adequate knowledges

and practlcal ablllty to:

C-1

c-2
c-3

lay water supply pipes including jointing and valve
installations,
maintain and repair water pipelines, and

practice 1eakage inspection,

Mechanical and Electrical Installations

To cultivate skilled personnels who have adequate knowledges

and practlcal abllity tor

D~-1

understand structures and functions of mechanical equipment

for water supply systems, operate and maintain them properly

~dn conformity to., supply conditions,
_.understand structures and functions: of electrical equipment

"for water supply systems, operate and maitain them properly

: _in conformity to - supply conditions, and

D-3

understand concepts of instrumentation and make a preliminary

:design:of instrumentation,
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)

-Cuﬁriéulﬁm

Planniﬁg'C0urse

A-1 Basic Plannlng '

(a)

(®)

Lectures (Including Aud10~Visual Instructlons) 120 hrs.

Introduction of waLer technology
Water supply and public health

Water works management system '
Maintenance and operatlon system_
Water demand estimate | '
Water resources plannlng.

Lay—out plannlng '

Structures of water supply facilities

Safety Cbﬁsiderations”for water supply facilities

Practices:and Demonstrations 120 hrs.

A-2 Facility: Planning

(a)

(b).

Lectures (Includlng Audlo—Vlsual Instructlons) 120 hrs.

B351c hydraullcs
Intake and_storage facilities planning
Water purification techniques

Structural analysis

" S0il Dynamics

Lay-out of pipelines
Basic land survey

Drawing technlques

Practlces and Demonstrations 120 hrs.

A- 3 Distrubution Plannlng

(a)

(b)

IecLures (Includlng AuleHVlsual Instructlons) 120 hrs.

Hydraullcs in pipe"

Planning for distribution pipelines
Water plpes and valves.

Piping design’

Pipe 1ayingit9éhﬂiqu99'

Land survey techniques

Distribution control

‘Design using computer

Practices and Demonstrations 120 hrs,

‘Hgs_



{2} Water Purificatlon and Sanitation
B~1 Water Purification and Saniltation

(a) Lectures (Including Audio~Vibual Instructions) 120 hrs.

_Introduction of_water technology

{

Water.qualit§ engineeting

H

Water chemistry

i

Coagulatlon control

Sedlmentatlon control

f

Filtration control

Dlslnfectlon

I

(b) Laboratory Study 120 hrs,

B-2 Water Quallty Analy51s
(a) Lectures (Including Audio~Visual Instructions) 120 hrs.
— Water quality investigation plan
- Monitoring methods
- Analytical instruments
- Physical and Chemical analysie
- Biological exémination
(b) Practices and Demonstrations 120 hrs.
B-3 Water Quality Control
'(a) Lectures (Including Audio~Visual Instructions) 66 hrs.
~ Environmental Health
— Water pellution control
- Maintenance -and operation system
- Toxicology and epidemiology
= Water Quality evaluation _
~ Water purlficatlon for quallty improvement

(b) Practlces and Demonstratlons 180 hrs.

(3) Pipeline Installation and maintenance-course
c-1 Piping -
(a) Lectures (Includlng Audlo—Visual Instructlons) 60 hrs.

f Basic hydraullcq in pipe

Soil conditlons and excavation  technique

Piping planning and de51gn

Pipe joint works

Valves operation y

(b)- Demonstratione and On Job Training 60 hrs.



C-2 Pipeline Maintenance.

(a)

(b)

Lectures {Including Audio~Visual Instructions) 60 hrs,
- Structures_of‘pipes
— Pipe protection and conservation

Pipe inspection techniques

— Maintenance program

Demonstrations and On-Job Training 60 hrs.

C-3 Leakage Inspection

(a)

Lectures (Including Audio~Visual Instructioms) 60 hrs,

- Reasdns of leakage

Hydraulics: 0f leakage

Leakage ingpection techniques

Leakage control measures

(4) Mechanical aud Flectrical Installation

D-1 Mechanical equipments

D-2

D-3

(a)

(b}

Lectures - (Including Audio-Visual Instructions) 60 hrs.

- Outline of water supply mechanical installations

I

Mechanical initallations for water purification

- Mechanical installation for flow control

~ Pump operation _

- Maintenaﬁce and Inspection for mechanical iﬁstallations

Demonstrations and On-Job Training 60 hrs.:

Electrical equipments

(a)

(b)

Lectures (Includiﬁg Audio-Visual Instructions) 60 hrs,
- Outline of water supply electrical installations
- Power receiving system

~ Power distribution system

Maotor operation _
~ Malntenance and inspection for mechanical installations

Demonstrations and On~Job Training 60 hrs.

Instrumentation

(a)

(b)

Lectures (Including Audio-Visual Instructions) 60 hrs.
—~ Concept of Instrumentation

- Measurement systems

- Flow control.instrumentétion'

Quality control instrumentation

- Instrumentation technlque

Demonstratlons and On-Job Training



Appendix Il

Menio of Discussion (dec. 14, 835.Sam Sén:Watér'Tteétﬁéhf'Plant.

Attendants

A, Japaneqe Team

Team Leader o '_  : Df,.Y, Séjétb'

‘Team Members ~ : 1. Mr. K. Okazawa

' 2. Mr. K. Kitahara -
3. Mr. I. Sakaguchi
4, "Mr, R.'Météunéga.
B. Thai Team '

Advisor i Mr, K. Tien

Committee : Mr., V., Klahan
Chairman _ _
Committee _;‘ Mr. S.: Suthep

.. Mr. C. Sathit
Participants 1, Mr. H. Virat

1
2
l .
2. Miss R. Namthip '
3. Mr. B, Pfeecha.
: . 4, Mr, 5. Vikrom

C. JICA Experts
' 1. Mr. T. Kubota
2, Mr. Y Ono

Discdaséd éhd:agteeﬂ iteﬁs:

1; Space Requlrement in the Bulldlng

=~ 3 Llassrooms

5. compartments for experts and leader
Y labaratory room
-1 audio visual room_

Lo store room

2}2 Space for installatlon of Plant Models-
| 1 Water Treatment Training Plant':

1 Water Cont101 Training Plant

1 Pressure Control Model

1

l Wﬂter Level Control Model

fgg“



6.

-1 Leakage Prevention.Tféining Systenm
~ 1 Fiéld Workshop

Training Courses

“To be under responsibility of Japanese experts

3;1 Water Supply Plannlng two courseQIyear and course duratlon

6 months

© 3,2 -Water Puriflcatlon and Sanltatlon two coursp/year and course

duratlon 6 months

3.3 'Pipellne Instdllation and Malntenance three courses per year

_and course duration 12 weeksr
3.4 Mechan1ca1 and Electrlcal Ingtallatlon 3 courses per year and

course duratlon 12 weeks

No. of 6xpe;ts who will be in charge of the courses
1 eipert*for-(B.lj
1 ;expeft f@r,(3}2)
1 expert for (3.3)

1 _exggft'for 13.4)_

(1 1eader included)
Cbuntefparts
a) one or two counterparts for each course

b)  some counterparts w111 be tralned in Japan yearly

Special_tralnlngs will be carried out by seminars for short period

41;-_}@2 m\ M MM

Dr. Yasuyoshi SAYATO .. -~ Mr. Klahan Voraputhaporn
Japanese Teamleader Thai Team Leader
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 Appendix TLT

QUESTIONNAIRE - (A)

SOCIAL AND EcoNOMIC BACKGROUND FOR . THE ESTABLISHMENT OF THE CENTER

(a)
(b)

(c?

Economic ‘development plant in Tailand,'

Economic and eoc1al background of Lhe _proposed request for Japanese

'cooperatlon for the center.

Details of substance, executlve Sltuatlon and investment plan for

the government s water works.

COVERNMENT ADMINISTRATTION AND BUDGET

(a)

(b)

(c)
(d)

Organization and Budget of government (present chart including

number of staff). _

Organizetion and Budget of MWWA (present chert including number of
staff).

Annual budget for the last 5 years

Statistical table concerning Waterworks training (number, kind,

other on an annual basis).

TRAINING CENTER

(a)
(b)
(c)
(d)
(e)
()

(g

(h)

(1)

Location

'Geological and gengraphicel feature map

Land ownershlp
Supply conditions of Water, electrlclty, gas
Objective and character of establishment

Organization and Budget of center (present chart including number

.Jof'steff organlzatlon chart) .

Course, tralning, period and number of trainees

- Curpiculum of present course

Currlculum of each course (present curriculum and future programme,

_lecture houres per ‘week and year; practical- fheoretlcal ratio,

L textbook and teachlng materials. )
Gy
(k)
(€A

_Numbe1 of staff (admlnistration, teaching staff)
 Qua1ificati0n and number of Lecturers “and inetructors
.Training programme under the third country's aid (including inter-

fnational organization)

S

The situation of training in other similar training center(place,

couree, number, term)

'.-_,IOO_L



4. PROPOSED TRAINiNG“CENTER IN BANGKOK _ ‘ _
(a) Authority or organlzatlon reaponsible for the management of the
.center (The minlstry itself or an independent organiaatlon,

organizatlon chart) _
{b) _Proposed period of cooperation by the Japanese Government with
reference. to the Thai Government: - schedule : .
(c) Budgetary step concexnlng establlshment “and operation. of. the new
7 “centexr (the cost of construction-and runnlng‘expenpeses)
{(d) Number of'Jépanése expert nepeésary for the_ceﬁterJ(including chief
advisor, team leader and coordinator) '
(é) Relatlon between director of the center and Japanese team leader
{f) .New center (bu11ding, facilities)
(1) Locatlon
(2) “Stiucture |
(3)"Dfaftfof'layout'(fioor plan)
(4) Coﬁstruction schedule .
“(5) Bﬁdéét f0f construction

(6) Japanese expert's room

5. TRAINTNG j
_(a) -Methods of tralnlng (language, relatlon of Trainee's job)
(b)‘gira;ning pggrse priorlty and curr;culums
'(é)_ TrainiﬁéITargets
{d)y Training term
(e) Number of trainees
{(f) Total and per capital training expences
(g) Trainees _ _
. 1) .Qualifigétion of applicant (academic career, and limit of age)
(2).'Méthods of fecuitment
(3) Methods of screenihg
(4) Certifiéate'of graduation

(h) Project plan for on the job training

6. TRAINING MACHINERY AND EQUIPMENT
(a) Standard of‘méasurement (foot, metric or the mesurement)

(b) List of machiﬁery'énd equipment necegsary for training

~ 101~



7.

8.

THL PRlVILLGES FXEMPTIONB AND BENEFITS FOR THE JAPANFSE EXPFRTS

(a) Provisions of residence _
(b}:5Medical services for the Japanese experts and ‘thedir families
{c) Annua] leave (for 1 year) _
(d)'  Expences for of fielal trip in. Thailand _
(&) Lxemption trom taxation (e. g, tncometax, residence tax)
(f)‘-ExempLion from meort and export tax
(1) The range sa called furniture and personal effects
(2)  The duration of exemption
(f) Provision of transportation on official ervrand
OTHERS |
(a) Tentative name of the new.center _ _
(b) Educational system in Thailand ‘(School, college, university inclu-
ding of Number) - ' | 7 : L .
{¢) Lecture's content of unlverslty in Thalland
{e) Preventive measure against job~hopping of counterparts pefsonal

Dr. Yasuyoshi SAYATO

‘Head of Japanese' Prellmionary
Survey Team for Water Works
Training Center in Thailand
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1.

Answer Queétionaire (A)

Social and Economic Backgraund for Establishment of the Center

Q.

b

.C‘

None

" Gee in Preliminary Project Proposal for Assistance' page 2-6

Noné

Government. Administration and Budget

a.

b

C.

d.

None

_See inf”Preliminary Project Proposal fo:;Assistaﬁce""page 6

'Training Center

a-

b
.

.d.

.

f-'.

B

'fExactly, w1th 1in the asea of Bangkhen Watel Treatment Plant

See in’ page 53

- MWWA

MWWA

See in” “Preliminary Project Proposal for Assistance" page 3.

‘See in page 5a-b

See-in page 30-50 (By average = 30 Trainees per course and 3-5 days
except main course 1-3 months)

See 1n page 30- SO

Sée in page 30 50

Admlnlstratlon'and Service Staff = 23 and teaching Staff = 6

At least Bachelor Degree (Staff + Outside = 15)

. None

None

a.
b,
C.

d.

e,

£,

' Proposed'Ttaining Center in Bangkok

Nene

Long term project 5 yeéars

_MWWA'+'propoéal source of assitance

3-5 persons. .
Deputy General Manager for Flnance and Adminlstratlon

New Center (bu11d1ng, fagilitleb) _
1. Exactly, within the area of Bangkhen Water Treatment

2. -Reinforced Concrete Bullding, 3 floors.

'3, See in "Prellmlnary Project Proposal for Assistance" page 53-57
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b
e

Lay

4, See “in page 51 ,
5, None (for the new Building)
B, Use the room of the existing building

Trainlng
a. Thai and Engllsh language
b. See in’ page -9 and depend on the pollcy of MWWA for each year.
¢. See in’ page 7-9 '
d. -1200 trainees per year.
e. See in page b6
g. Trainees _
1. Divided 1nto 3 level and operator level (and'égenare.not
morthan 55 years: old ) : ' o
2, ‘Selectlon by lelSlOH of the tralnees 7
3. Interview, aptltude test, and examinatlon for main course.
4,  Only the main course (about lO-says and oner)
About '1-3 months '

h,

Tralnlng Machlnery and Equipment

2.

b.

C.

Metric System

'~ See in-page 12-29

The Priv1leges, hxemptlons and Benefits for the Japanese Fxperts.

a.
b.
c. o
d. The same as JICA experts who are working with in MWWA
e. o
£,
8-
‘Others
a. Water Technology Development Centern
| - 6—3 3~4 years. ' '

None '

None )

eContract 3~ 5 times period of trained
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Answer Questionnaire (B) on_Development of Waterworks Training

Center (Thailand )

Understanding of “the purpose of the Project-(Waterworks'Trainiqg

'Cehter )

1. Metropolitan Development Plan (see in "Prellmlnary prOjeCt
pxoposa] for Assistance page 2-4 o
NSC, -

“Directly

. Joinetogethet in the future
. Extremely

.. Yes: and to be- extended to cover people from PWWA.and others,

Understanding_of the Eresent Situatlon of the ProJect.

L.‘ Education level of the Staff & englnere of MWWA
' ~-Ph D=1, Master Degree = 105 Bachelor.Degree.64l-~
B Techniclan 1302 ,:;;_ - ' o _
2; Details” of the tralnlng presently 1mp1emented at the Tralnlng
'Center _
- See in ”Prellmlnary Project Proposal for Asalstance page
30-43 ' ' '
-~ 30 persons by avefage
-~ See in page 30-43
~ Teaching documents of the instructors
- Selection by the.division:of'Trainees,-and the trainess_are
divided into 3 level: high level, middle level and operator
level '
- 3-5 days, except the main Courses are about 1-3 months.
- 6 persons (at least'Bachelor-Degree)
~ 29 persons (See in'page'S a.)
- Follow up 3-6 months period

3. How does the preseht-Trainiﬁg be appraized by MWWA ?.

- Teaching materlals, equipments, Methodology, Building
- Almost of the training courses don't have any practice

- Yes
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4, Tfaining'Piéﬁ F :
= See in page 7= ll o ‘
u-Technical field - Wate1 leakage, Water Production and distribu~
'tlon,-Whterrquallty Control and;Computeﬁ_etp,;;- ' ’
~ 3 levels
o= Depend on each course B
- Some
- Yés
-~ Yes
—.Yés
- Yés
5. Manageﬁent plan of training facilities
e =~ Yesg .
- No'anSWer_
6, - Leakage Control _ :
- Ac001d1ng to’ Mr. Kubota reports
7.  Tmprovement plén_of'Tréining facilitieé“of MWWA
o~ Neme . B T S :
8. Countéfﬁarts fraining?iq Japan
- 10 subjects 4-6-12 months

- Master Dégree level:  English

II1. Others

1. Yes

2. Yo
3. Wo

4., Lecturé only
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3, 'Tafgéts of Tainings

A. Planning Course ' _ _ _
To. cultivate well- trained englneers and techn1c1ans who have adequste
knowledgs and practlcal ability for water supply plannlng and water

'supply facilities planning and design.

‘A 1. Basic Plannlug Sub Course _ o
: o give abillty to make a master plau for water supply and basic
gacility plan, 1ncluding dec151on of types, structures, capac-

ities and- other’ fundamentals of: Water supply facilities.

A-2 'Facility Plannlng Sub- Course
.-To givs abllity to make a detail plan and superv1se de81gn1ng

lwork ‘of water: supply fac1llt1es.

A3 Dlstributlon Plannlng Sub—Course‘ N _
h To give ablllty to make a- plan of dlstributlon system and its

Soperatlon.‘
B. rWatéf'Purifisatisﬁ"ahd Sanitsflon Couxrse
-l Water Purlflcation Tequnlque Sub~ Course

To glve ablllty to
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PRELIMINARY PROJECT PROPOSAL FOR ASSISTANCE

Title : 'WaterfTéchﬁblogy DevéldpmentﬁCeﬁtef
Requesting Orgénizéiidn : Metropoliﬁan'waﬁér Wofks
‘Authority (MWW A )

" Ministry of Interior

Proposed Sburce?of‘ﬁésisténcé _:..TBeIGovernmént of Japan.

Dec, 5, 1983

~112-



' Mé'tr'opc'lit'an' Wé.tef Wo'rks Authority 'An'n'uai' ‘Report 1982

.Panphle‘r ot Bang Khen Water Treatment Plant

Plellmxnary PI‘OJeCt P10posa1 For Asmstance, MWWA (Dec 5, 19:83)
Consultlng SelVlces on Re\new of 1970 Master Plan and Plesent .

System and Preparatmn of Detmled Desxgn of Stage Il Water

'Improvement Ploglam, N:hon Sutdo Consultants Co., LTD (Dec 1983)

Trammg Com ses Offered at the MWWA'S Tra1n1ng Center .

(1982, 1983,_1984)

'ﬁ¥vﬁ'/ﬂﬂfﬁ %H@ﬁ%.%ﬁ%ﬁ,MWWA Gmc1%m
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Appendix IV  Preliminary ?rojeéﬂlpropoéal_For Aggistance (MWWA) .

- Preface:

Thls report oI the Wﬁter Technology Development Center Progect is‘_
prepared by collecting needs from all departments of MWWA. Needs collectlon
was done by sendjng questlonalrs to all departments w1th clear explanation
of the obgective of the prOJect. The Preparatlon Commlttee recieved favo—
'rable respouqe that provided adeﬁuate informatlon for ‘the project report
to be completed. , R ' = '

Realization of this prOJect will not. be only beneflclal to MWWA but

also to the people of Thailand as a wholenand the Japanese people.
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?reemble

Time has already come - that MWWA muet be rational for Survival and growth
To gurvive means that MWWA hae to. cut down production costs by all means and
at the same- time quallty or personnel, water and work of all. functions have
£o be up-graded nly while cost’ is cut down and quallty of all functionS‘
is elevated more revenue associated with trust, reputation and public
contribution ‘can be coneeived _
To attain such alms and objectives many input gradlents are needed
such ‘as! '
-'(1)'.Creative_lebet méﬁ@geméﬁt-
(2) Educetibn'end tteinihg :
'e(B)_ Waste elimination and pfeQentiOq
(&) ,Teehh010gj up—grading
(5) Full capecity'eﬁeratibn
:(6) 'ﬂotiVatibnalfeefivity progremmes
o etc, X 7_ ' '
.The.above mentloned items are part of the 1nput ‘of ratlonalizatlon
In other words to be ratlonal improvement of input is very essential
otherw1se aims . and objectlves of - the authority cannot be met.
: That is ‘the reason why Water Technolcgy Development’ Center (WTDC)
establishment progect is prepared.” Realization of this project shall
benefit not only MWWA but also PWWA,and all water supply authorities

and - sectore.
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Histotyfof MUWA

' The first piped water supp]y in Thailand was constructed in Lopburi J
priVince about 300 years ago. At that ‘£ife it only served the royal palaoe.
The. Bangkok water supply system originated in 1897 with the - establishment of_
a Sanitary Department by King Rama V. The primary obgective of such estab—

.1ishment was to offer the- Bangkok people hygienic way of liv1ng without
being threatened and endangered by epidemics possible be occured by consuming
the natural water from rivers and canals of unqualified quality used for '
Various domestic pnrposes._ Meanwhile, water borne deseases were mostly
spread during the dry season when water 1evels in the rivers and the canals
were 1ow._ Despite the encroachment of sea water the quality of water even_
beoame worse and worse due to the rapid growth of the community as well-

as the increase of the population and those that might easily caused various'.

water borne deseases,_J._ iE

The Department hired aiFrench engineer to deSign and recommend a system

Awhich basically has been followed to this day. The recommendations werer._
'adopted in a: royal proclaimation 1n 1908 The following year digging began
On the present raw water canal from Sam Lae (raw water pumping station) to
Samgen Water Treatment Plant.“ Construction of the treatment plant, pipelines
and elevated storage reservoirs followed soon thereafter, and the Bangkok s
first piped water supply system Went 1nto operation in 1914 _ The cost o£ o
this first system was a little over 3 million bahts _'

_' A second and larger treatment plant was added 16 years later.;. _
Another expansion program waited the exeCution for 22 years.. However since

'1952 improvement expansion WOrk i 1the form of new treatment plants and

:deep wells has been al'ast continueus

In 196? the government_deCided to combine 4 water supply systems of

Bangkok Thonburi Nonthaburi and Samut Prakarn'by the enactment of o
"METROPOLITAN WATER WORKS AUTHORITY ACT B E 2510" to form the ”Metr0politan”
Water Works Authority" in order ;to undertake the activ1ties concerning with -
water supply service for the population of Bangkok metropolis (formerly it
was separately administered as Bangkok and Thonburi,_prOVince of Samut

Prakarn) ‘

All the activities to achieve ObJECtiVGS and goals have been the
.responsibitity of Lhe “General Manager .since the foundation. Policies as
well as other necessary supervision are to be set and guided by the "Board -

of Directors 80 designated by the cabinet.
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In practice, MWWA can served only 460 square kilometers in the area of
populated zones. In other areas of Thailand water supply systems had been
developed gradually until 1979, Wﬁen.the government combined all those of
municipalities; towns and rural communities across the country, except
Bangkok Metropolitan area by the enactment of Provincial Water Works :Author-

ity (PWWA).

Master Plan’

in 1966; as a result of the deéficiencies in water eupply,'rhe government
appointed a committee to study what were the real problems encoﬁnfered;

The committee was also instructed to determine the extent of the efudiee and
recommcndetione'which should be made. A contract for preaprlng a Master Plan
for water supply and dlStrlbUtloﬂ was signed on December 18, 1968. The
Master Plan presents estimation of populatlon ahd water requ1rements up to
the designed year 2000. The water “supply, treatment and distribution
.facilities necessary to meet the expected water requirements are described
and estimated cost of these Facilities are also presented. The Master Plan
also presents recommendations for the ooerafioh, maintenaﬁce; administration
and financing of the proposea facilities. ' B

The Master Plan above mentioned is thc long range program which is
de51gned to be stageous 1mpr0vement to end in the year 2000. MWWA is novw
implementing the Stage I Project which has been subdivided into two phases
i.e Phase I, phase II. o '

In order to eatisfy projected maximumidaj demands for the central
system to the year 2000, it is necessary tﬁat-rhe BangKhen Water Treatment
TPlant has an ultimate capacity of 3,800,000 CMD In Stege'II the plent
capacity at Bangkhen is proposed to be expanded by 1 200, 000 CMD to the
total of 2,800,000 CMD together with Stage I plant capacity. '

Presently, MWWA has many improvement projects and at the same time
has to expand the service areas for the increasing amoun of customers,’
on the contrary MWWA has to face with some major problems as the followings,

1) Personnel freezing policy. "The Mlnistry of Interior had appointed

‘a wurking group in March 31, 1982 to investigate the suitable size
of msnpower of MWWA Thie leads to the result that the freezing
manpower policy is set up to make MWWA firstly maintain the exact
amount of manpower of 6, 069 persons and Lhen decrease to 5 680
_persons as soon as possible, The rest of 389 persons shall be

rraihed to improve or change'rheir talent; knowledge and skill to
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2)

‘meet the partly demand of the future. This policy in effect leads

MWWA into serious trouble even now and when tonSﬁder more works
to be added by the construction of Master Plan Stage 11 Project.

One oﬁ.the most impbrtént problems experienced by MWWA since its

 establishment is the efficiency and qualification of manpower,

At the time of establishment in 1967 MWWA had transfered all of
personnel ffom the previous organizations mentioned without any
selection method using the merit system, Since 1974 MWWA estab-

1ished the Department of Personnel and Administration and started

“to use the modern pérsonnél management and administration techniques.

In tackling the perspnnel problems for the past 9 yeats MWWA has

left 2 major problems.fbr debate;

1) Efficiency of manpower (as claimed by the wofking group
nominated by the-Deputy Prime Minister in 1980)
2) Quélification of technical and managerial skill of manpowef

fleet,

MWWA's Training Center

In.1974'Training Center of MWWA hHad a status of a section in the

Personnel Division. WNow it has been up~graded as a special division directly

under the Deputy General Manager for Administration

Present Properties of MWWA's Training Center

No,

Description ' Detail

One building 2 storey building 8 x 22 m?

One Workshop 1 storey 8 x 20 m? with no facilities

Reserved land space more than 16,000 m2

~ 15t gtorey used as the office
of fhe Center

-~ 2nd gtorey divided into
1-lecture room 8 x 14 m?

1-discusion room 6 x 8 m2

at all for training
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Present probleme of MWWN'S Trainlng Center _

(1) No definite guidlines for long term manpower development‘
(2)"Lack of a531stant sources to develop e Lapablllty Lo meet the
requirement of technology upgrading of MWWA.
(3) Lack of modern_fac1litles, tools and spee1allsts to ménage.the training
sjstem and to traﬁsfer new techﬁology'to MWWA's personnel,
Activities of MUWA's Training‘Ceﬁter for the past 4 fiscal years
. T . '. - .. B
Fiscal Year| No. of Personnel| No. of Personnel Budget é:ginﬁgi
- ' of MWWA " Trained e 522213 Trainee
' ' ; (Baht)
1980 6,085 2,627 43.17] 285,579.12 | 108.71
1981 6,085 1 653 27.16 | 491,405.10 | 297.28
1982 6,099 2,035 33.37
1983 6,004 3,132 52.17| 698,876.15 | 223.14

As can be seen from the above table that the average cost per trainee

in Baht is_very low when -considered in pa;allel.witﬁ the training course

description (see Page 30).

The figure impliee that the training of

persoﬁnel has been done by lecture and3plant visiting'that-has very little

effect specifically in the technical aspect.

Ope of many reasons can be

given hete is that the traiﬁing courses were not suffioiently equiped with

experimental tools and equ1pment.

At present train1ng coursee of MWWA ‘s Tralnlng Center are divided into

2 categories.

- Technical training which has inadequacy by“the reason mentioned

ab()ve ..

- Managemeﬁt ffaihing-ﬁhiéh.is also lack of.euitable tfaining
models for each field.
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Obiectlves and Requjrements of the PrOJect

By the’ blrth of MWWA s proposed tralning centel the training course
should be divided into as the followlng.
- 1. Water fféatmeﬁt plaﬁt'
! System,design','
. Pr0ces§ldesign-
Plant deéién
-_Plant'operation and méintenahce
Lete.t
2. Pipe lines
+ Network design..
. Pipe lines design
Cbnstruction.cdﬁtrol
. etc.
3, Quallty control
' Standa:dlzatlon of water quality control
. Labératofy techniques
« Work methods
E Inspectlon and test standards
4, Rlectrical & mechanical technology
. Basic and advanced technolog]es
+ System de51gn and equ1pment de31gn
: Selectlon of proper equ1pment )
. Prqductlve malntenance o
. Hainteﬁaﬁbe éfandafds
. th'stéﬁ&ardiéétioh'
 -'Compﬁte£izaEioﬁ'
etc. _ _
”S. _Instrumentatlon and telemetry
. System design
e Selectlon of sultable instrumentatlon
. Ba51c and advanced 1nstrumentation techuoiogies
-”Check and 1nspect10n standards ' '
fiProper handllng and maintenance
S etc. P
 6.;}Customer serv1ce f

. Service psychology
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. Biiling & cbllecting tecﬁniques
. Publlc and human relatlons
. Metering B '
!_301nt1ng and water conservatjon
'_- Appllcatlon procedures
. etc. o . :
7.  Leakage déteetieﬁ teehniaﬁes“éhd.eeuntef measures
. Leakage detection'ef distribution maiﬁs
'- Leakage detectlon of serv1ce llnes
. Meterlng technologips
. Counter measures
s ete. _
- 8. Project plannlng _
. Modern theorles ef project planning and practlces
Progec_t control N
-'Lifefcycle costing _
. thecasting tetﬁﬁidﬁes ‘
"Letc. . ' : | o
'9. “Ratlonallzatlon
. Energy eonbervatlon
« Economical system opetatioﬁs
. Syetem efficiency
» Value engineering
* etc, '
10, Maunagement system _
+ General management theorles and practlces
- Management 1nformatlon system
Database system ‘
:-'Medlum and 1ong range prO]ections
* etce. _
From the above mentioned urgency may be arise that the MWWA}s'training
cehter.mqst rearrange and adjust priority of courses to meet the objetive
of the center in the future. “Budget limitationm can effect the implementation

of these course.
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- Program goal .

lo'organize training-courses of satisfactory oualltyifor at 1east'1 ,200
:persons annually within the next 5 years from the existing 5, 680 employees.
Knowledge, should be- as. advanced and developed as MWWA production S}etem
and transportation system, MWWA ds determining to gear the annual plannlng
toward the goal of prov1d1ng safe tap water supply for 100/ of the reeldents
in service areas. _ N o ' '
| Condltions after ‘the completion of progect are expected to be well e
equipped with: highly qualified tralning staff tralning alds and equipment.
All of the Lralnlng courses will be class1fied into 3 levels as follow:

1) Bigh level - '

é)‘ Medium level

3) - Basic level

Cdmyuter training _
' ‘As microdomputer-technology has'been'advancing nery'rapidly-in the
last ten years. The prlce of it and aux1llar1es varles 1nversely w1th
‘technology invention. As the result, work _mprovement and modernlzatlon
'by applying computer technology can.be achleved at low cost for instance:
1. ZEconomic operation and maintenance of the system '
2, Ofifice automation o | |
3. Management infOrmation system
4. BEnergy conservation
5 Customer.service .
6. Other rationallzatlon activ1t1es _ _
MWWA. has noticed these 31gn1f1caut trends and want to have computer
trailning in as many flelds as p0581b1e Thls‘can be reallzed by having

trainlng courses directly concern with the above mentioned SUbjECtS.

:Project requ1rements

lMWWA's requlrements are as fOllOWS'- ) _
a) :Constructlon of a training center of suitable size having rooms,
_ ' workshops and auxilliary equipment (see the table below)
’ B)-ﬁTraining of MWWA -3 staff and personnel by experts from overseas
;“and local ' ' ' '

-:c) ”Training overseas in developed countries ie, Japan.
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Starting time of the projectf

Fiacal year 1984 PIOJ&Ct site: Bangkhen Water Treatment Plant
Sources of. informatlon related to the projectV

- Training CTenter project (MWWA)

- MWWA's annual” reports '

—'JICA survey report of MWWA ] Tralnlng Center

Related project activ1tles :

Previous assistance received in field related to the prOJect._

_ Japan Internatlonal Co- operatlon Agency mlSSlonS here v151ted MWWA in
1981. This m15510n recommended that ‘the employees for dellverlng tralnxng
'within MWWA should be developed on the high, priorlty bases. The outlined
in this proposal will etrengthen MNWA efforts to. meet 1ts commitments to.
improve performance in water operatlons, malntenanoe, water quality control

design and management
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The.

'gropgggg%gggget-Requést.for Modernization of the

*;raining Center’

No.

Itém

Descfiption_:'

“TQuan.
(Unit)

 Value petr

- Estimated '}

‘Unit (Baht)|

- Estimated
~Value (Baht)

Main building

Mechanical

'ﬁorkshop 

Elecfticél'm

|wotkshop

RV L

3 storeys 60x12 M

with corridor 1.

120 . TOtalfaféa
|2,160 m?. |
'main_BuiIding

The

| should éoﬁsisﬁ aof

Ay

ﬁibfary rcoﬁ _
1 Computef train-
ing -room -’
’Léctufe'rodﬁéf
Instruméntation
lab

Mééting Toom

1 Standard.caliﬂ
bration'meter.
room |
Laboraﬁory
Trainérs'rooms
Priﬁting TOOom
Sémiﬁar YOOm
ﬂiviﬁg room.
Lounges
stofey 240 p2
equiped with

machanical_shop

) méchines and test

“tegquipments

1-st§reyﬂ240'm2 )

|tricai shop ma- -
1jghfﬁ99‘and test

_éqﬁibménﬁé':

equiped with elecs

110,000,000

1,400,000

11,400,000

10,600,000

(This.value'includes

alr conditioning,

decofatioﬁ'fufnii

“ture, and other

TEacilitiég)-i

11,400,000

1,400,000
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No.|

" Item

|

Description '

L dhéni
"(Uﬁit)

Esﬁimaﬁed
" Value per-
Unit (Baht)

Estimated 
Value'(Baht)

.LaﬂdSCape

improvement:

'Construcfion
maﬁagement
.&'éupeIVisiog
cos£=

Parking area

Fence

Service Yoad

Imﬁrbﬁéméht of

surounding area’

of the ‘building

: (sée skétChlplénu

ning'of MNWA
Tréiﬁing Center)

To supervise and

administrate the

:buildiﬁg:contruc~

tion works .

Concrete floor

'fof-qar‘parking
|'with lighting. -
.Syéfem:abdut

| 486, m? (see;

sketﬁh'planﬁingi
of MWWA Training

Center} -

Screen fence

' aro@nd the MWWA

tréining center:
(sée sketch plan-
ning-of.MwwA '
Trainiﬁg_Center)
Concrete road 6 m

wide for 2-way-

1traffic with .

drainage; péveu:
ment and lighting

(see sketch plan-

.niﬁg_@f_HWWA

Training Center)
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300, 000

- 1,000,000
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No.

Ttem

Descripiion

} Quan,

{Unit)

Estimated
Value-per ..
Unit (Baht)

e

: - Estimated

Value (Baht)

1o

Computers

Process
instrument

training

To be used for
training such as:
Syétemuanalysis
simulatiﬁn”for' _
'ﬁatheﬁétiéalrand'
managerial médei

ptéblem solving;

cation

- Desktop porta-
ble microcom—
puter ‘

- use'at.leést i}
standard '
operating
system

~ can éxpand té
use other no.
of.CPU.'

~ 2-5-1/4" ¥loppy
disk drives

-~ 1 ﬁonitor '

1 pfintér

~ oﬁhér:3caessor~

Cdes

_Laﬁoféfﬁﬁy desk

. installe&zwith'

“the elécffbﬁih

and_pnéﬁmétié

ciréuits_td”ﬁér'-

7in§ﬁfuﬁéﬁthlab

exercises.

_genefal specifi-

Hfétm"éhd:support'

12

12

200,000

50,000

2,400,000

600,000

~130~



No.

~ Item

Description

Quan.

.(Unit)

Estimated
-Valuexpgr=
Unit (Baht)

_Estimated
Value (Baht)

11

12

13

14

15

Instrumenta-—

tion model

Standard

Field pipe
network

wbrksﬁbp

‘Electrical

shop equip-

ment

Mgchanicél
shop equip-

ment -

~and analysis the

'_théories'for

rate electric
‘meters and. re-
“and ‘other instru-

- of 'measuring in~

installation,

leakage and re~ -
'1nc1udesfvarious
.equipment; shop

'table7n0.2)

Various mechani-

For dehonstratidn
behavior of fluid
better understand-
ing of the train-
ees - '

For “use to célibQ_
meters, flow -
cbgdefs equipment
ment the accuracy
strument of MWWA
For demonstration
and practice
déélingIWith pipe
pair techniques -
meters; test
machines for

training (see

cal shop machines
fof training (see

table:no.l)

1 1ot

1 lot

250,000

3,500,000

1,000,000 -

2,000,000

+ 2,000,000

500,000

3,500,000

1,000,000

2,000,000

2,000,000
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No.

Iteﬁ '

'Description

‘Quan. |

(Unit)

Estimated
.Value per

Estimated
Value (Baht)

16

17

18

Laboratory

equipment

Treatment

plant model

Leakage de- -

tection

équipment

CGeneral instru-

ments and equip-~

ments for train—

ing from pfiméry
to advance level
in accordance -
wiith WHO. stand-
afas (gee table
n0,3)

Small scale
waterworks unit
complefely
equiped as actual
water treatment
pléut to show and
demcnstrate'the
water treéatment
prbcess tb be
used as visual
aid in realizing
theories during
the training

To be used as
training tools. to
familiarize the

traineeS'in'Qrder

‘that they can use

to decreass the
amount. of  ynac—
count for water

in actual job

| (see table no.k) |

1 10t

41 lot

Unit (Baht)

3,000,000

2,000,000

2,000,000

3,000,000

2,000, 000

2,000,000
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No.

. Item

Descripﬁion

Quan.
(Unit)

' Estimated

Value per
Unit {Baht)

Estimated
Value (Baht)

19

20

21

22

23

AﬁaiQFvideo _

equipment

Vehicles..

‘Text books -

(fof Advanc—

‘ed Training)

Pfinting_ o

equipment

Telephone &
accesspiies

System

.A'éoﬁpl9t¢,set of
audio and'video
vision system
-iﬁcldde-?Z“:pro~-
jector and other
‘actessories

- ﬁideé system

-~ audio system
16 seats micro-
bus 1600 cc car
422@0'cc bick—up
Text books as
training material,
'various kinds of
new management
and technology
text and refer-
ence books
To reproduce
handoﬁt sheéts;

 leafle£s documen-

of-

- 1 offset prin-

'ting'm/c

- 1 photostat

- 1 copy mfc
‘and other acces-
sorles foice'ch—
ﬁunitatioﬁ'ahd
sound. system
Office communica-
:tion and sound

system

tation consisting|

1 lot

1 set

350,000

300,000
700, 000
250,000
200,000
200,000

1,000,000

1,000,000

700,000
300,000

1,600,000

200,000

1,000,000

1,000,000
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No.

'-Item

'DéSE;iﬁﬁién‘r

{Quan,

(Unit)

Estimated

~value ‘per .
Unit (Baht).

Estimateéd

Value (Raht)

124

Contingency
sum 10% of

overall

"] 4,180,000 |

4,180,000

—_—

Total-shm-

13—

45,980,000

45,980,000
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1~Tabie No. 1

List of Hechanical~Equipments

NO. :

Name

Qhan,

Measuring tools

Ce steel rule

" = caliper -
;cmicrcmeteihdaliPEr'
—'vernief-csi&§Er :
?:ga@ge block . -

' f:dici'indicatof

' 3enéh*ﬁ5£ks

' = hand too]s (hammer, screwdriver, wrenches, hasksaw v1se,

":_ av11 chlsel file, file cleaner, center punch Cete)

_fLayout;work

~ surface plate

“height gauge

.

surface gauge

Ty

square

scfiber -

_ Drill press

g r.bench,type drill ‘press.
- floqr~type drill press

- fedial-type'dfill press

~'porteble-electrichcrill

- aCcessdries,(straight and taper shank drill,

barer, etec.)

. Lathe work e

precision lathe

!

Lurret lathe .

copy lathe

lathe work attachments

' Pipe'phreading machine

Shaper work .,'
-~ universal ‘table’ shaper

'--vertical-shaper

press: -

Teamer;

O S A = Y

1 lot

1 1ot

.71 lop

lot

NN NN




No.

Name

lQu;;T1

10

11

12

Mllling machine

- unlversal mlllxng machine
- plain mllllng machlne
"- vertlcal mllling machine
- milling work attachment (div1d1ng head and tatl

"stock, slottlng attachment, rotary attachmant etc. )

'Grindlng machlne

i

UHiversal grindlng machlne"

plaln grinding machlne

portab]e grlndlng machlne

!

. double gr1nd1ng machlne '

" Sawing machine

Hydrauiic press tool work

- hydfaulic press

Welding shop

- oxy-acetylene gas'ﬁelding machine
- dnert gas arc welding'méchine

- AC-DC arc welding machine

- automatic'gas cutting wmachine

- fodt sheéring machine -

- portable éheéfing machine

- hydraniic pipe bending machine

"~ rolling machine

- folding maéhine

= e e

T R R I S R

e e

lot
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Table No. 2 List of Eiectricel Equipments

Quan.

Nq;rr _ Name

1 'Osc1lloscope

2 fPortable standard voleeter (AC DC.)
3 Portable'standard ampmeter {(AC., DC. )
4 ?6rteﬁle standard wattmeter
5 Porteble power facLor meter

6 Pertabie frequency metef:
7 'Pertable'high e frequency voltmeLer _
.8. 4Portable high - frequency mllllampmeter
9 _Voltage standard meter (AC., DC.)

10 - 'Curtent‘stendard meter (aC., DC.)

1ii _Winding machine '

12 Balance tester

13 Vacqum cleaner

‘lle:: Pﬁrtéﬁl‘é reCOIder

'15  'BatteryTtesting voltmeter

16 'fﬁheetetOne bridge

17 :Gelvanometer' _

lgj :Shunts,_multipliers,'transformers

19 ﬁ.C.‘popentiometer

20 Decade resistance boxes

21 | Transistor checker -

22 | Insulation tester.

23 'Relay tester

24 Earth tester

25 .;Unlversal leakage current tester

26 | Portable luxmeter

27 Circuit tester

28 Phbtb tacﬁometer

29 Mechanical tachometer

30,__Cllp—0n A C. power meter

31 Frequency counter

32 Digital AC. meter

33 Veltage detector

34 | Motor eharacteristic:ﬁest instrument

wHwat\JNI—'i'-"r-‘HH!—'I—"mw'wuuHHHE—*M-HF—"I\DI\)N.N}—_"H!—.‘M
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Computerized allgnmeut system

NQL ‘Name Quan.
_35" Pump chafactéfiétic test instrument 3.
36 :Digitalzéleéffbnic exbefiment-set 3

37 | Single board mlcrocomputer tralnlng set 3
ﬁ38- _Statlc relay test set _ 2
39 ' Power line stabillzer/condltloner _i

40 -Transm;tter &_IEC61VEI training set __3

41 Eieéttical équipments & accessories "1 lot
42 Shock pulse meter _ 1

43. Eddy current bearlng puller b

44 | 1

© =138~




Table No. 3 ;_List_df_Eduipment.inlLabofaﬁdfy'_

1)ufPﬁy$ical and chemical analysis section

No. Name | Quaﬁ;f
1 _UV%Vis spgc;rophotometer fFe,-Mn;'Nﬂg)' i
2 "ﬁigitali Pil meter ' 1
3 | Tubidity meter 11
&4 éonductivity'meter. .-1j_
5 .Analyticai baiance 'i
6 Magnetic_étirrér with hot piéfe 2
7- ﬁot plate - ji-
8 éoior'metér_: 1
) ?eésicatér;- 1.
10 'ﬁry.ovén“ | o 11
41 Volatge étébilizer 1
12 LaB.ﬁagdnf 11
13 | vater bath 1
'15:: Reffigefator '_i | .
15 : Wafer.still S |1
16 Huffle furnance 1
17 ﬁapuum_and pressure air punp ' i
18_ .Stcﬁ'watch with alarm 2
19| Chemicals ‘ .l lot“
:2(_) _ _GlE_I.SSES;. _pipétte; tri.pod_'; and access‘-ori”e's‘:_c;f- i_l‘ali(:)xi:‘at_olry' usage 1 lot‘:
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2)- Bacteria and Bio ~'chéﬁicéI'aﬁélyéis’séction

Qﬁan.

e

-Glasses and other accessories

No.| Name .
1| Incubator 10 cu.ft (temp range-10 to 50°C) |2
"-2' ”Inquatbrlﬁ cu.ft, (temp range*iQ:to 50°C) -2
.5_ Aﬁtécléﬁe | | IR
4 1Qvén' ; 1
5 Top 1qading balance’ Hl
6 Colony'touﬁtér .'1
7 Micr'o.s.c.ope _ | i
¥ Vaqﬁhm prgséure‘pump' |2
9 Stainiessésfeel vacuum holder .2.
10 | ‘Suction flask - 2
.11 .Hét biate witﬁ.magnétic stirref TE:
12 | Test ﬁubeubésket | ' | 2
13 | Supporter-(test tube) _ 2
14 Box, petri, diéh,'stérilizing, stainless steel Pl lot
15 de, pipette, sterlizing : i-lof
16 _ Distillatioh aﬁdxdigertion apparatus 1
17 ﬁisfillation apparatus 1
18 'Spectrophotométer 1
19 ﬁalance analytical :l
20 | Chemicals 1 iotl
1 lot




.Table No. 4‘;,Listhéf_Eﬂﬁipméﬁt”fdr;Watér leakage Protection Training

2
o

Nane -Qﬁaﬁ;j
1 'fortable-uiﬁréébﬁié flow.ﬁetér 2.
' 2. Water leakage detecLor .‘2
3 “Iron pipe & live cable locator 2
':45 iNon iron pipe locator .2
'S5 ':Box Locator 2
6 'Bf&hdh pipe locator 2
:7."Leak noise correlator 2
8 Cold water meter compoﬁnd type; ' 2
9 Pitometer 2
10 | Water pressufe‘récordér; 2
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Table No' 5 List.’--o'f.-'iﬁ'é'tiruménta'tiOn Fquipménts

MV/I converter

.| P
: Flow measuring:eeuipeent' I
1 “Rotameter OGJSO 1/min 1-2
2: .D/P cell (electronic) 0ﬂ:6 000 mit, E20 _2:'
3 'Two —pen recorder (electronlc) 1
4 Square_root_extractor (electronic) ;Zl
‘5 .Totalizer | "2
6 :Electromagnetlc flow meter 2.54 cm :‘2'
57 Simulator flow and level cascade control (electronic) el
18 Standard voltage and cutrent source = ' ' 2
9 Control valve w1th electropneumatic poritioner l" 2
110 | Recorder w1th controller (electronic) -2
ll V/I converter ' 4
Pressure-measuring eqoipment .
|12 | pead weight tester (0~-50 kg/cm |2 '
13 | Hg. colum (0v1.5 kg/cm Y 12
14 | Standard pressure gauge (0v5 kg/cmz)_ 2
15| Differential ﬁressure gauge %
16 | Air filtexr regulator 4
17 PP/I transmitter (O'hS.kg/cmz) (electronic) 12
18 | Vacuum tester: ' 2
19 Purge set (0’\:10 m HZO) 4
Temperature measuring equipment
20 | o1l bath temperature (0“»150 C)' 2
él fhermo couple (0ﬂalOO°C) -
22 1 Resistance bulb 2
123 2
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 Appendix V  Current T?ainiﬂg.Coufses in MWWA

| ME'TROPOLITAN WATER WORKS AUTHORITY, THAILAND'

Course Title

Alm

Selection

No. of Trainees
Duration-

Outline Syllabus

ﬁechodgiggl. -

Remarks

- Program. .

Tréining'Center
T, General Knowledge or Water Works
(Upgrade Course I)

To @rébare the skill workman to be incharge: of

higher responsibility and position by providing

‘them with the general knowlédgeubf water ‘works.

: _The'skillwworkman who ﬁas-béen WOfked-infthé

technical field of water works more thanf3'yearé.
30 persons

9 ‘full days.

General knoWledée-in:organization

- Duties and responsibilities, organization
chafts, present situation, welfare and'labour
Irélatioﬁ'.‘ o o

General knowledge of water production

- Raw water'process of water treatment, and

quality control; mechanical eleétricaliand
_méaSuring tools used in'the;water_treatment.plant
Genefal knoﬁledge of'wéter distribution
- Disfributioa works, customer se¥vice works,
 £wét§r leakage, safety at works, . .

Public relation and human relation

:Pretest _
Lecture, demonstration and study tour’
~ Examination '

Prgééﬁtation:bf:the'éeﬁtificate

e s e B o s S %) e AT B SR o v PR Sk e A bt b e e e e A S el S B St P k. o AL e Ak Y AL oy e e 2T T

,_This course'sefvé the policynof.MwWA'in Mhnpowe: Planning
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METROPOLITAN WATER WORKS AUTHORTTY, THAILAND

Training Center

Course Title ' : Ty Basic Knowledge of water Works

~(Upgfade Course  IT)

Adm 1 To prepare: the skllluworkman to ‘be incharge of
' hlgher responsxbllltles and p051t10ns, by
providing them with the basic skills and knowledge
raNﬁEdianErsmwﬁepﬂ@zmdphmﬁng

works

Selection - i The skill-workman who has been worked in the
technital field of water works more than 3 years
and already entered the course T; General

knowledge of Water Works (Upgrade Course I)

No. of Trainees : 30 persons.
Durations _ : 30 full days (180 hours)

Outline Syllabus

-~ Basic of arithmatic
- Basic surveys
- Tape/chains, plane table, leveJlng and proflle,
mapping readlng, estlmatlon cost.
- Water pipe lay;ng and jointing
- The need of water leakage detection, types
of service pipes, pipe joints and fitting,
joinfing of pipe and fitting of similar and
dissimilar materials, pressure test, safety
at works.
- The installation of plumbinge
~ Types of plumbing and accessory; installation
of plumbing, vent pipes and soul pipes
- Care and routine maintenance of tools and
equipmént used.
- Public relation _
~ Health and exercise

- Self adaption in social life
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Methodology

" Examination for entrance

~  Le¢ture, Pra#tige{“and study . tour,
- Examination for the presentation of certificate
Remarks This course serves the policy of MWWA in Maupower Plénning

" Program.
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METROPOLITAN WATER'WORKS‘AuiHORITY,”THAILAND .

'Cburse'fitie

Aim. .

‘Salection

No. of Trainess

Duration

Outlihe.Syllébus

Methodoldgy

Training Center

Té Water Treatment and Filtration Oﬁerations{
(Rapid Gravity Centers)

: .To ‘give instruction in the operation and use

. of tapid gravity center’

¢ A basic course for all'operatiors engaged on
filtratibn;andutreatment.Work of the fapid' 
gravity type
30 persoﬁs

: 5.fuillday

. =..Basic chemical of water treatment
.= Purpose and description of rapid gravity filters.

-~ - Operation of sedimentation plant

- .Sludge_dispdsali
- Imergéhcy_action
- SafetY,RF§Ct%C€-
- Fault analysis

- 'Reco;dé and testing

- Lecture, demonstration and practice
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* METROPOLITAN WATER WORKS 'AUTHORITY, THATLAND = -

Training Center

Ty Tatroduction to Water Quality Contrql._

'S

" Course Title
- Aim : The course aims at Increaseing the trainee's
awareness of the need for Quality'contfol, how .

it.iszbfgénized and the practical tecﬁniaues'

U$Ed1
Selectipn ’ : : -Engineérs,.techniciané and suﬁervisdrs
No. of Trainees : : 30.§ersoﬁs .
Duration . . S 5.fu11'daYs

Outline Syllabus

- Thé concept of'quality control - A
= ‘TheﬂﬁeediferEOntrol.énd regular monitoring
- -Sampling—théory and practice _
=~_7Genéral~hygienée-aﬁd sterile tééhﬁiques

- Bacteriologiéal'examination of watefs

— TIunterpretation of:results

Methodology - lLecture, dembnstrétibn, and practice

o e e o o B e s A A g S i e oy e i e i o et T ey T e e e A i T i Y T A T T o Y S £ Ak LT TR AL LA . Rk et TR RIS i B e £ P L e R B R B P e
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METROPOLITAN. WATER .WORKS ‘AUTHORLTY, THATLAND -

Tréiﬁing-ﬂenterf

Course Title - E toTg Water Chemistry. for Non—Speciélist.'
Aim o ' : Td'ﬁrbVidé'aUQéﬁérél‘introdudtibn to water

“treéatment ‘and to give instruction in various -

teéhniques of'éXéminétion and analysis.

Selection =~ - % Senior admlnistratlve, prof3551onal and technlcal

'staff

Mo, --'o'f "'rt'a"iﬁé'e‘s -

s

'30_pérsbﬁé
Duration _ ;H' ;5 full days .

.Outline Sgllabus

- Thé heedéfdr;ﬁaﬁéf7tréétmént'

. Water treatment process
,:nﬂfchemicélf-biological'and other contaminants
-"Standard of water . quallty

- 'Pumps and pumplng

- Classical methods of analysis in the process of
| water: quality control:’

- Problems arlslng from algae

- 'Anlmals

- Laboratory practlce work

~~  General discussion

MétH6651bég"f_3' T4 'Léééﬁté;”&éﬁonstratioﬁ and study tour,
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METROPOLITAN WATER WORKS AUTHORITY, THATLAND -

Course Title . - . t

Training Center

Té-SuperViéory Functions for Office Suﬁérviqrs..

_ __General prlnciples

Aiwm

Selection o : :

No. of Trainess

Duration

Qutline Syllabus

-'Methodologz :H

) iy i i o o iy o B s S, ¥ B o e e OO Y o WA S S S

:,fTo 1ncrease awvaveness: of the factor-affecting'

'offlce_operations,=w1th emph331s ‘on plaﬁnihg

andicontrol_of work, relation ships and.pfodugtiv_

ity.,

" Supervisors qf”office:persohhel‘empioygq.gither

in administrative or in technical department.

" 30 peréons

5 full days

Rols of the office supervisor N
Human relations motivation and job'énrichment

interpérsonal relatlons, relation with the public,

: leadershlp style.

Comunlcation Systematic communication, principle
of organlzatlon, effective communication, barriers

to communlcatlon

. Personnel functions-man power planning and staff

development, recruitment and selection, induction

::training,.performance appraisal, counselllng and

Staff walfare, 1ndustrial relations.

Management techniques organizatlon and methods,

me thod study and work measulement, operational

_research' job evaluatibh, statistic and financial

control

The wark sltuatlon—legal aspect, enviromental

: factors, safety anad security.

Lecture, and-exercise-

e v T e . 8 4 . R o it e g 1 o g P e e e . Ao Bk e e A i A s e 7 i e e ot S o 1
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 METKQEQ£ITAN:HATER WORK AUTHORITY, THAILAND

‘course Title

 plm

Selection

No. of Trainees

Duration

Ouﬁlineijllébus3

Me thodology

Training Center

T+ Serveying Practice

The courses aims is to equip the trainee with-

the_basic skills requiréd for use of conventional

surveying instruménts and the application of

techniques for the phrpose of sits surveying.

: " Technicians and supervisors

30'perséﬁs.'
10'fuil'daysf
Introduction to the principles of surveying

Use of surveying instruments

- Tape/éhain

- .- Levels

= Theodolite .

Introduction to the principles of
~-Chain servey

- Plane table

- Traverse

‘Lecture and practice,
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EETROPOLITAN-WATER'wORKS:AUTﬁQRITY,~THAILAND

Course Title

Aim

‘Selection
No. of . Trainees
Duration

Outline Syllabus

Methodology

Ces

'Trainihg'Céntér
Tg Excavation Methods and Practice

This course aims to d?velpp the trainess skill

" related to safety in trenching, ro introduce the

trainess to theoretical aspects of soil stability

-and to giVe.a'wofking kndﬁledge of efficient aﬁd

-eifective methods of back filling and reinstate-

ment.
Supervisor of technician
30 persons.

10 full. days.

Types of soil and their properties
General safety requirements:-

Interpretation of visual evidence

Type of support available

Setting and with. drawal of timbers

- Moderately’firm'gfound

~ Loose greound

Sétting:andzwithfdrawal of éteel trenchjsheets
Lowerihg'of pipes in timber trenches, .
Care‘aﬁd ﬁaintenancé of tools/equipment
Back filling and reinstatement |

Statutory safety regulations and summary of

- gafety practices

Lecture, demonstration, and study tour,
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METROPOLITAN WATER WORKS AUTHORI'TY, THAILAND

Course Title

Aim

Seiéét%ﬁg .

No. of Trainee

Duration

Outlifie Syllabus . - -

Methodology

e

Training Center

: Tq The Maintenance of Pipé work Systems.

The course aims”to'infrdducé fhe_trainee'to_the

problem of: waste control, corrosion and deposition

ﬂthe-aisinfection of;distribution_pipe and to
outline wheet is réqﬁired in the planning organi-
zation and -control of remedial work,
. Engineers, technicians engaged in water distri-

"bution work.

30 persons

5 full days.

‘Identification of the problems

'Gausés3of the problems

Methods available for control:

‘— Waste ..

- Corrosion and deposition

;= Infestation ..

Lecture, practice, execise.

L o s ot e A B e s Uk e g i e e o i e b B s o e . A o o S i ek A . e A i e S A S T L P T AR S R A S R P S S e B — i e =T
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'METROPOLITAN WATER WORKS ‘AUTHORITY; THATLAND

Course Title

Aim

Selection

No. of Trainees
Durations

Outline Syllabus

Training Canter

Ty Waste WateT_IpépéCtion nAN

(tiouse Tnspection Duties)

‘T provide basic training in;thé'skili_and

' knowiedge required in house inspection for the

detection. of wasts water.

The'opéféforé, including new entrant who will

“take the duty of waste water inspectiom. -

30 perSoﬁs

5 fuil days.

>

The need for‘v.-raste.'_1;~r.atr.—‘n:.prevéntiqn-=

i Cause of waste of water within domestic

premises. -

Statutory powersth'préSeﬁtzwaste of water
House.inspectiqn~for'the detection of waste of
water:.

Rewashering=domestic water fittings and emergency
repairs

Principles of'éimple hydraulics.

Safety precautions
Public relations

‘Care and routine maintenance of tools and

equipment used.

Lecture, demonstration, and practice

Methodology
; _Réﬁarks _ 'Thisxcoursé_Serves the policy of MWWA in the program of the

- Detection'of'Waste”of Water Planning.
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| METROPOLITAN WATER WORKS' AUTHORLTY, THAILAND

Training “Center

Course Title ' L% .Tll_Wasté-Watér Inspection "B",

(Waste Water Metering)-
Alm L < v To provide 'basic training in the sills and
“knowledge required in waste water metering and
-operatipn—of'Waste1water districts.
Selection - : o Theibpéréﬁéfs,'iﬁéiﬂding the new entrant, who
will take the duty of waste water inspection,
_And -the one who" have already entered the course

T19 Waste Water Imspection "A"

No. ‘of “Trainees B ESGHbéfsons
Durations : 5 full days

Outliﬁé'Syllabus
| ' - Cause of undefgréuhd waste water
- waste'water meters
- Valves and valves operations
- = .- Sounding for waste water
~ Waste water reports and records
-~ Summaryof safety'practiceé'
~ Pubiic relations
- i .Care and-routine;mainteﬁénce of tools and

equipment.uséd;-f

Methodology ' : 'LééﬁﬁféJAdéﬁbﬁétfétioﬁ; and practice
Remarks == This course serves the policy of MWWA in the program of the

Deteétion of Waste of Water :Planning.
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METROPOLITAN. WATER WORKS:AUTHORITY, THATLAND

Training Centei

Course Title -1 Tp Waste Water Inspectlnn "o!

(Dlstrnbution, recordtng and measuring equipment)

To.providefbasiC'training in the'eklllahend

'

Aim
: knewledée:reqnireﬁjin}tﬁe use and operatibn.of
water distriburion,“recdrding and meaeuring
equlpment and flushing and from swabbing of

malns.

Selection "~ : The operacors,'ln cluding the new entrant who'
will-take" the duty of: wast water inspectlon.
“And the one who have already entered the course_r

Ty and T11 Waste Water Inspectlon pT and "B”".

No.‘ef'Trainees_ : 30 persona

Duration : 05 full days.

Outline Syllabus : _

' +~ -Water-presure and flow records

—.sCo—ordinatien of‘preseure'and flow testing of
water dlstrlbution systems.:.

- -\eqllpment for- ‘the detectlon of Water leakage,
from burried pipes,  _ _

- Flushlng and- foam swabbing of disrribution pipe

- Conshher”eempiiants;”fi o _ ‘_

- Water sampllng dlStlibuthﬂ and service plpes

- fWater meters and meter reading

53;Summary of safety practlce e

"~e-Care and routine maintenance of tools and

_equipment used.

- .

: Lectnre,fdemonetration;’andipractice'

Methodology

Remarks This course aerves the policy of MWWA in the program of the
DetectiOn of Waste of Water Planning.



' METROPOLTTAN WATER WORKS AUTHORITY, THATLAND.

Coutse Title -

Adm

Selection -

No.fof-Traiueés

Duratlon i

-Outllne Syl]abus

Methodology

Y B b i o U o e sy Sk iy o e e i ok Ry R 3 St e e e e S o e =1

e

- To prov1de basic training in the skllls and :

“Training Center

Ty3 Water pipe laying and joiting "A™
-(Trench Operations)

kuowledge required’ in the prepatlon ‘and reins-

”of water pipe Jolntlng (Up to 6" dlameter)

The opefators, includiﬁg the new entrant whe"

w111 take the. du\y of water pipe laylng and

'301nting.'

130 persens;

5 full days.

-Safety practlces ‘in trench operatlons

*Safety code’ dur1ng ‘road works.

Settifig. out a trench

1Trench'excaﬁét10n3'and simple timbering

Portable pips. for ‘the  removal of water from
trenches, -

Treneh_back filling and reinstatement.

. Examihation:of pipes and specials.
Pipe cutting

Preparation of pipes for jointing

Care and routine maintenance of tools and

_ equipmei}t _ueea

Lecture, demonstration, and study tour.

=177 —
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METROPOLITAN. WATER WORKS AUTHORITY, THALLAND

Course Title

Aim

Selection

No. of Trainees

Duration

Outline Syllabus

Methodology

Training Center

Tin WaterfPipe'Laying and Jointing "B'-
(Pipe Laying and Jointing) .

_To provide basic traihing in the skills and

knowlédge:reQUired in the laying and jointing of
water pipes (upto 6" diameter)

The operatofs;‘ihbluding'the"heﬁ'entrant'whb will
take the duty of water pipe laying. And the one
who are already eatered the course Ty3 Water Pipe

Laying and jointing "A".
30 persons.

5 full days.

Jointing of.grey iron {coated) pipes
Jointing of asbestos cement pipes
Jointing -of gaivaniied'steel pipes.
Jointing of P.B, P.E, and -P.V.C. pipes,
Laying of pipes.and.specials.

Safety practices in pipe:laying operation .

‘Care and routine maintenance of tools and equip-

ment. used.

' Lecture, demonstration, and study tour.
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METROPOLITAN WATER WORKS AUTHORITY, THATLAND

Training-Cenper

Course fitle P T15_water'Pipe Laying and Jointing "'C"

(Pipe Repair and Modifications)
Adm - : Tofprovide'basic-training in the skills and
'knowledge requ1red in the repair and mOdlf1Cat10ﬂS

to existlng water plpe (upto 6" diameter)

Selection H ThE'operators inCluding the new entrant who will
take the duty of water plpe laying and JOlnting
And the one who are already entered the course’

T)3 and Ty, Water Pipe Laying and Jointing "A"

and -"B"
No of ‘Trainees : 30 persons
Duration : 5 full days,

Qutline Syllabus H

~ Work plamning and job records.

- Water pipe branch.connections

- Installationfpf yalves, hydrants, meters,

-~ Water ﬁipe repaifs

- Maintenance of sluice valve and hydrants

- Safety practices in repairs and modifications to
existing water pipes,

~ Care and routine maintenance of tools and equip-

ment used.

Methodology 1 Lecture, demonstréte, and study tour.

8 e e . B g A e i . e o AL T S o LRt T e, L P Al A M e 11 o s o o ot o R . o = . Tk =7 R AR P At o P S e e M Eo ek e e e s v e ey A e e
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. METROPOLITAN WATER WORK AUTHORITY, THATLAND

- Course Title

Aim.

Seléctibq"

No. of Trainees

Duration.

Outline syllabus

Methodology

.Records

Training Center

Al;OriebtétiQh
Tb'iﬁtrbducéibﬁ”thé participanté.With general

knowledge of organization

'Near'émpiBYEes; both in administrative and
. Technical working
35 persons

: 5 'fu'll. days

General knowledge of MUWA,
Human réiatibnl

Labour relation _

Team work building

Public relation.

Water treatment plant'observation

" Principle of personnel management

Instruction, study tour

.Attendancé and evaluation
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Course Title

At

Selection

No. of Trainees
Duration

Outline Syllabus

Methoddlogz

Records

METROPOLITAN,WATER-WORKS'AUTHORITY,iTHAILAND

Training Center

A, Job Relations

To enchance knowledge for the supervisors required

role and team building.

Supervisors, both in the administrative and tech-

nical working
35 persons.

4 full days

Rolé arid responsibilities of supervisors

Establiéhmen;_of erking_relation

'Avoidancebqf'Work conflicts.
'Psychology_at work and motivation

'Safétyfat work

Self deﬁelopment

Labour relations

Instruction, discussion, games, group dynamics.

'Attgndance-and evaluation.
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METROPOLITAN WATER WORKS - AUTHORITY,’ THATLAND

Traiﬁiﬁg Center

Course Title i Ay Team development.

Alm : oo ’To;prdvide'the-traiHQES with.knowledge requirédl

“in team:development -

Selection - : “Junior officers
No. of trainees oo 35 persons
Duration’ _ : 3 full days

Outline syllabus

- Job improvement
- .Self analysls and self adaptation
_ Team developmant

- Group dlscu531on

Methodology : : Ineruction, discussion, group dyhamics_
Records :  Attendance and evaluation
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METROPOLITAN WATER WORKS. AUTHORITY, THAILAND-

Training_CehteE

Course Title i Ay Feasibility Study

Alm : Tq_prbmbté'an appreciation of trainees with
_knbwledge required:iﬁ project planning
Selection ¢ Junior Officers; both-in the adninistrative and
technical working.
No. of trainees = . . ¢ 35:pérsons.
Duration = 1 full”days.
Outline Syllabus :
- Project cycle
- :Plap and project relation
‘~ Project analysis
= Benefit cost analysis
- Cdétiéffectivénéss'analysis
Methodology : Instiuction, discussion, practice
Records ' .. i - Attendence and evaluation
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METROPGLITAN ‘WATER WORKS ‘AUTHORITY, 'THATLAND

Course Title

.-

Aim

Selection

No. of Trainees

Duration

Qurline Syllabus

Methodology

Records

Training. Center

'AS Customer service

‘_To &quip the participants with fully undetstanding

of customer service works and how to service the

customers

The in~exper1enced offlcers and operaLors, 1n~
cludlng the new entrant who will take the duty

of customer service

: 35 persons

10 full days

Role and respoﬁsibilities of customer Serﬁiee
introductlon to watery. productlon and distribution
How to solve: confllcts.

Basic of billing systewm.

Iﬁtfoduétibn:téAMHWA’S computer

Art of talking aﬁd*télephbning

Introduction to water meter use

Instruction, discussion and study tour

Attendance and evaluation
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" METROPOLITAN WATER WORKS AUTHORITY, THATLAND -

Course Title -

~ Alm

Selection

No. of Trainees

Duration

e

Outline Syllabus

Methodology

Records

Remarks

Training'Center,

Ag Strategy to clear Unpaid Water Debts .and

Illegal Water Ploblems.

jTo provide the trainees with knowledge required

in strategy to clear unpald water debts and

illegal water problems.'

The 1n~experienced offlcers and operators 1n—

cluding the new entrant who will take the duty

of customer serv1ce-w0rks.

35 persons

& fuil'&ayé

CéuSes EHd'problems=of”unpaid water debts.
Causes and prqbléms of illegal water service
Water:meter.reading -

Water'unpid‘&ebts clearance technique

Need of law to deal w1th unpald water debts and
illegal water ‘service -

Team Working
Instruction, discussion and group dynamics

Atteéendance and evaluation

This course serves the policy of MWWA in the
program of the Detection of-Waste’bf Water Plan-

ning required in increasing of income.
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Course Title

Aim

Seieetion

MIETROPOLITAN WATER: WORKS: ‘AUTHORTTY; - THATLAND

*a

Né. of trainees

Duration

Outline Syllabus

Methodology

Records

Trainihg Center:

Aq General Bu31ness and Documentary Works.

To - chance knowledge skill and good attitude of

the trainees 1equired in . general bu51ness and

“documentary Works.:

Supervisors who respense to general business

35 Eereons .

S5 full days

General i&éas of general business an&edecuﬁentary
Works. ” . R
Office writing

Filing system

" feam development

FunctibnﬁpSyehology;'

Instructlon, discu9510n, study tour.

Attendance and evaluation.
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METROPOLITAN WATER WORKS -AUTHORITY, THAILAND

- Training Center.

Course Title Ag - Secretarial Workiﬁg'System.
Adm . L :__Io'prOmoté'an;appreciatiOn of the trainees with
' knowledgé_énd.skill requifeﬂ'in secretarial works,

‘Selection Secretarial officers.

e

.

No. of Trainees '3 full days.

O&tiiné'Syllabus- o - : .
' ' - Secret%xy‘s rolé:and‘fééﬁbnsibility.”,
~ Fiiinéxana fgqord'pﬁerationQ

- ?reﬁatihg'tﬁe'meefing
e._Self_analxs;s_and Sélf'adaptation

~ Arts of reception and communication

Methodology :  Instruction, discussion, games
Records : Attendance and evaluation
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METROPOLITAN WATER WORKS AUTHORITY, THATLAND'

- Course Title’

Alm

Selection

No. of Trainees

Duration

Outline Syllabus

Metho&ologz

Records

~ Training Center -

Ag FuﬁétionaliPsychology :

: To~ﬁr0m0te“anfaﬁpfeciation of the‘fraiheesfwith-.

" kriowledge -of * psychology dnd how to appiynﬁéyéhoiogy

at works

Engineers, lawers,: accountant and other professio-

nal employees.

: 35 persons

2 full days.

Self analysis and self adaptation
" Communic¢ation with transactional analysis
‘TPeam building '

;- Instruction, discussion, games, and group dyiamics

Attendance and evaluation
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~ METROPOLITAN WATER WORKS AUIMORITY, THALLAND

Training Center -

Course Title I A10 Management WOrkshop
Aim : \To increase awareness of the tralnees w1th the.
“ factors effectlng in personnel management, and
to promnte an appreciatlon of skill and knowledge
requlred 1n personnel management by Thuman behav-
' iour. '
'Selection. : Executlves, senlor officers, both in admlnlstrative
works and technical works. '
No. of Trainees- 3 35 persons
'DuraLion Freerle 3.5 fall déysk'e'
Outline Syllabus¥'-ii' R .
. — . Factors effecting in. personal management. . -
- Human behavlour.
- UNO prlnciple
- Individual Format
- Manegement by human behaviour
- Motivatlon _ ' _
= Punishments and rewards.
= Counselingitechnlques
~ Comunication
- Speaking Sklll
- Listening skill
"L Presentation Sklll"A
Methdologg : : ' Lecture,’ casé study, role play; and seminar.
Records - ¢ Attendance, and evaluation.
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Appendix W'%ﬁ%ﬁ@wﬁ%oﬂ/ﬁaﬁfﬂ

THE RECORD OF DISCUSSIONS_BETWBEN_THE
JA?A&ESE:IMPLEMEﬁTATIbN éURVEf TEAM'
AND THE AUTHORITIES CONCERNED OF THE
GOVERNMENT OF THE KINGDOM OF THAILAND
ON THE JAPANESE TECHNICAL COOPERATION
FOR THE THATLAND-JAPAN WATER TECHNOLOGY

DEVELOPMENT CENTER (DRAFT)

The Japanese Implementation Survey Team (hereinafter -
referred to as "the Team")'orgenized by_the Japan- Inter- <. .
national Cooperation Agency (heréinafter referred to as JiCa)

‘and headed by _ v131ted the Klnqdom of Thalland

from . to _____ for the purpose of. worklnq out the details
of the technical cooperation'pré@ram“canerning the Thailand-
Japan Water'TeChneloquel_Deveiob@eng Center of the Metro-
Politan Water Worke Authority .(h_e.}::.e_inaftef réferred to as "MWWA")
in the Xingdom of Thalland |

Durlng its stay 1n the Klngdom of Thalland the Team
exchanged views and:had3a_ser1es‘of discussions with the Thai
aﬁthorities cheerned.in reseect of the-desirable measures
to ‘be taken by both Governments for the successful 1mp1emen—
~tation of the Center. |

As the results of the dlSCUSSlOnS, the Team and the

resnectlve Governments the matters referred to in the document

attached here to
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Dr Yasuyoshl Sayato
- Leader: ‘

The implementatlon Survev Team
Japan International Cooperatlon Agency

JICA
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‘Bangkok, Thailand

‘Dr. Pracha Tansiri

- Genéral Manager

- The Metropolitan Water

Works' Authority
MWWA



IT.

COOPERATION BETWEEN BOTH GOVERNMENTS
1. The Covernment of Japan and the Government of
the Kingdom of Thailénd wili éoéperate with
each othef in impleméﬁting_the Thai-Japan Water
" Technology Develobpment éenﬁer ?rojé¢t>(hQIEinafter
'referred to as "the Prﬁject") for_tﬁé purpose of
éuiﬁivating,wéll.—tigihéd: -}ﬁiadle-glasg- skilled
manpower,'thereby contributiﬁq td the water suvply
development of the Kingdom of Thailand.
2. The Project will be implémented in accordance with

the Master Plan which is given in Annex 1.

DISPATCH OF JAPANESE EXPERTS AND PRIVILAGES, EXEMPTIONS

AND BENEFITS

1. Iﬁ accofdanée with the laws and requlaﬁions in
force in Japan, the Government of Japéﬁ'will take
necessarv méaéures throuch JICA to prqvide at its.own
expense ser&ices of.the Japanese experts as listed in
Annex II through the normal pfocedures under the
Technical Cooperation Scheme of the Government of'jépan.
2. The privileges, exemptions and benefits éo be
granted by the Government of the Kingdom of Thailand
to'the Japanese experts and their famiiies in the Kingdonm
of Thailahd.wiil be no less favourable thén‘thQSE
grantéd to-ekperts'of third countries or of inter-

national organizations such as United Nations perform-

'ing similar missions in the Kingdom of Thailand, and
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include the followingsi
1} Exemptions from income tax and charges of any
Kind imposed oh or in connection with the living
allowances remitted from abroad.
2) Exemptions from import and export duties and
any other charges imposed:in‘rGSpect of personnels
and household effects including one motor vehicle
per each expert which may be brought into from
abroad or taken out of the Kingdom of Thailand.
3) Exemptiqns from import tax;.imﬁort sales tax,
and dthér taxes and charges of any kind imposed
on or in connection with the purchase in the Kingdom
of Thailand by the Japanese experts of one motor
vehicle per sach expert.
4) Free local medical sefvicés.and facilities to
" the Japanéée experts and their families.
S} Issue of Identification cafds té the Japanese
experts, to secure the cdoperation'of the authorities
- concerned 6f the Kingdom of Thailand, necessary
for the'performaﬁce of the duties of the Japanese

experts and their families.

ITI. ©  PROVISION OF iNSTALLATIONS:AND EQUIPMENTS
1. 1In accordance with the laws and regulations
in férce in Japan, the Government of Japan will
take-neceséary measures through JICA to provide
at its'own_expense such ihstallatiohs and eguioments
and ‘other materials necessary for the implemanta-
tion of the Project as listed in Annex III, through
the normal procedures under the Technical Coopera-

tion Scheme of the Government of Japan,
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Iv.

2. The articles referred to in 1. above will
become the property of the MWWA of the Kingdom
of Thailahd upon being delivered c.i.f. to the
Thai authorities concerned at the ports and/or
airports of disemberkation, and will be utilized

exclusively for the implementetion of the Project

in consultation with Japanese experts referred to

in Annex ITI.

TRAINING TAHI PERSONNEL IN JAPAN
1. In accordance with the laws and regulations
in forece in Japan, the Government of Japan will

take necessary measures through JICA to receive

at_its own expense the MWWA personnels connected

with the Project fei technical traihing in.Japan
through.the.normal proeedures under ﬁhe Technical
Cooperatlon Scheme of the Government of Japan.

2. The Government of the Kingdom of Thalland will
take necessary measures to ensure that the knowledge
end experiences aquired by the MWWA persennels

from technical training:ineJapan will be utilized

effectively for the implemantation of the Projectﬂ

SERVICES OF THAI COUNTERPART PERSONNEL AND ADMINI-

, STRATIVE PERSONNE‘L

1;' In accordance with the lawe ‘and requlaflons

_in.ferce_in Thailand, MWWA ‘of the Kingdom erThailand
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VI.

will take nécessary measures to secure at its

own ekpense necessary.services of personnels as
listed in Annex Iv;.

2. As to the Thai counterpart personnels, MWWA

of the Kingdom of Thailand will endeavor to

allocate the'necessary'number of suitably qualified
personnels corresponding to eaéh Japanese expert to
be dispatched by the Government of Japan as specified
in Annex II, to fulfill'the efféctive and successful

transfer of technology ﬁnder the Project;

'MEASURES'TOIBE'TAKEN BY THE GOVERNMENT OF THE

KINGDOM OF THAILAND
1. In accordance with the laws and regulations
in force in the Kingdom of Thailand, MWWA of Ehe
Kingdom of Thailand will take necessary measures
to prbvide at its own expenée:
1) Tand, building and facilities as listed
in Annex V.
2} Sﬁpply of replacement df installations,
equipments, instruments;véhidles, tools, spare
parts and anf other materials necessary for
the implemantation of the Project éthér'than
those provided through JICA under TII above.
3) Transportation facilities aﬁd travel allowance
for the Japanese experts for the official
- travel within the Kingdom of Thailand.
4) Suitably furnished accomodations for the

Japanese experts and their families.
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VIT.

2. In accordance with the laws and regulations
in force in the Kingdom of Thailand, MWWA of the
Kingdom of Thailand will take necessary measures
to meet;: |
1) Expensee necessary for transportation within
the Kingdom of Thailand of the_erticles referred
to in ITI above as well as for the installation,
operatioh and_maintenance.therebf.
2} Customs Guties, internal taxes and any -
other charges, imposed in the Kingdom of Thailand
on the articles referred to in IIT above.
3) ALl running expenses necessary for the

implemantation of.the Preject.

ADMiNISTRATIQﬁ OF THE PROJECT

L. Deputy General Manager of MWWA concéerned with
the Ceﬁter will bear overall reeponsibility for the
imélementatidn of the Project, and General Manager
of MWWA ﬁill be réspbnsibie for the administrative

and managerial matters of the implementation of the

" Project.

2. The Japanese experts will provide-technical
guidance and advice for the implementation of the

Project.

3, =For the effective and successful implematation

of the Project, there ﬁill be close consultation
between ‘the Japanese experts and the offlclals concer-
ed ‘of the Government of the Klngdom of Thailand.
For the purpose, a Joint Committee will be established

as specified in Annex VI.
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VITII.

IX.

CLAIMS AGAINST JAPANESE EXPERTS
The Government of the Kingdom of Thailand

undertakes to bear claims, if any arises, against

~the Japanese experts engaged in the Project resulting

from, occurring in the course of, or otherwise
connected with the discharge of their official
functions in the Kingdom of Thailand except for
those arising from the willful misconduct or gross

negligence of the Japanese experts.

. MUTUAL CONSULTATION

There will be mutual consultation between
the two Governments on any major issues from, or

in connection with this Attacched Documents .

TEAM OF COOPERATION
The duration of the technical cooperation

for the Project under this Attached Documents will

be basically five (5) years from . .' .
Howevér; there.will'be a géneral review bv the
Japanese Evaluation Team together With:the_Joint
Committee to be held in Bangkok én the Progress
of the coo?eration taking.account of measures to
be taken by two Goﬁernments_in order to decide if
the cooperation should be continued for two (2)

more years.
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ANNEX I  MASTER PLAN

1. Objectives of the Project
(1).'Cohsiéering;thé_sitﬁation_that su?ply of well~
trained manpéwer-is one of fhe“moét;uféent prbblems
for deveiopmént of public_water-Suppiy; especially
for ensurément of ¢lean .and ample watgf supply in
Thailaﬂd, the training:for'middlewclassﬂwater supply
engineers and other personnels should bejimﬁlemeﬁted
in the Water Technqlogy Development Center provided..
by the Metropolitan Water Wofks‘Authority of Thailand.
(2} The'Center has_for'its'objectﬂto improve training
method and its level through teéhnical'COOperation
by the Government of Japan and introducing characteris-
tics of training method for water supply engineers
in Japan, thereby.coﬁtribdting improvement of training
syétem for water supply enéineefs and other personnels

of Thailand.
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2. Training Courses to be Established in the Center, Duration

of Training, Number of Trainee

Courses. 1 Sub-Courses - ! Duration | No. of,Trainée
A.Planning = . | L 24 wks | 15220
~A-1 Basic Planning’ | (8)

- A-2 Facility Planning | (8)

'A-3 Distribution | (8)
| | " Planning = |
B.Watef Pﬁrifi¢a£i6ﬁ” B S | 24 wks 15-20
and Sanitation . ' - BN I - i
'B-~1 Water Purificationi (8) ;
C Technique : . : i
o . B i i
B¥2”Water Quallty o iB) :
' Analy31s ' e [
B;BLWater Quallty (8) }
. ‘ Control o
C.Pipeline'installaﬁion.; - : lé-wks 20
and Maintenance B
. c-lpipng (@)
_* -2 Plpellne ST T S R ;
_ Malntenance - ' !
_ | _
1 C—3-Leakage Inspection;”(d)
D.Mechanical and Electrical . ¢”12'wks_ 20
Installation E :
D 1 Mechanlcal .  k (4) . .
Inqtallatlon o . i
' : _ o o i
D~2 Electrical {4) - !
Installatlon ' ' !
D 3 Instrumentatlon o (4)_ i

Notes (l)Number of tralnees may change in accordance with the

necessmty -of Thai side and “the cap301ty of lecture rooms

... to be provided by MWWA. :

(Z)A and B training courseq are to ‘be held twice a year,
“and .C and D training courses three times a year.

(3)Be51des above-mentioned regular tralnlng courses,seminars
.on special. subjects may be held for 30 or 40 personnels
“with Quration in accordance with the necessity

—159—



3. Targets of Training Courses -

A. Planning Course :
' To cultlvate well- trained englneers and technlclans
who have adequate knowledge and. practlcal ability-
for water supply and_water supply fa0111ty planning.

A-1 Ba51c Plannlng Sub-Course = L
To glve ablllty to make a master plan for
water supply and ba51c fa0111ty plan, Jncludlng
declslon of- types, ‘structures, capac1t1es -and
other fundamentals of water supplv fac111t1es.

A-2 Pacility Planning Sub-Course
To'give ability to make a detail plan and
supervise designing work of watef supply
facilities. | |
A-3 Distribution Planhing Sub-Course
To give ability to make a plan on distribution
pipelines and its operation;
B. Water Purification and Sanitation
o cultivate well-trained engiﬁéérs, scientists
and technicians who have adeqguate knbwledge of
water purificatioﬁ and sanitation and practical
ability fbr water purification operation and water

guality control.

B~1 Water Purlflcatlon Technlque Sub- Course
To give ablllty to direct operatlons for
water purlflcatlon in’ conformlty to raw water

quallty.

B~ 2 Water quallty Ana1y51s Sub-Course
To glve ablllty to 1nvest1gate and examine
. water quallty of raw and supplled water.
. B-3 Water Quality: Control Sub Course.
To give. ablllty to form a 3udgement on water
'safety and’: sanltatlon and also set up water

quallty control system.
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C. Pipeline Maintenénce“Course.
To cultivate wellwt:éined technicians and other
skilled workers who have adequate knowledge of . .
distribution system aﬁd Watérﬁpipes and practical

ability for maintenahce of water pipelines.

c-1 Piping Sub-Course o
‘To give ability to lay water supply pipes
including jointing and valve installations.

C-2 Pipeline Maintenaince Sub-Course
To give ability to maintain and repair water
pipeline

C-3 Leakage Inspection Sub-Course

To glve ablllty to practise leakage inspection.

D. Mechanlcal and Electrical Installations Course
To cultivate well-trained engineers, technicians,
' aﬁd.ofhéf skilled workers who have adeguate knowledge
of mechanical, electrical ahd instrumentation_'
‘equipments and practical ablity for basic planning,

operations and maintenance of those installations.

D-1 Mechanical Installations Sub-Course
To give abiliﬁy to understand structures and
functions of mechanical equipment for water
supply systems and operate and maintain them

properly in c0nf0rmity to supply conditions.

D-2 Electrical Installations Sub-~ Course _
To give ablllty to understand structures and
functions of electrical equlpment for water
supply systems and operate and maintain them
properly in conformity to supply conditions.
D-3 Instrumrntation Sub-Course
TPo give ability to understand concepts of

instrumentation and make a preliminary design

of water supply instrumentation.
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ANNEX II  JAPANESE EXPERTS

Category

l-Team Leader

4-Experts

l-Liaison Officer

Field

Water Supply Pianning

_ Sanltary Englneerlng

Civil Englneerlng

Mechan;cal amd Electrlcal Englneerlnq

Note: (l) One ‘of the experts to be dlsnatched as 1lsted above
will be de51gnated as .a Team Leader. . : : :

(2) Short-term experts may. be dispatched,. if nece551ty
arlses, for the 1nsta11atlon of. demonqtratlon
models and. equipnment provided by the Government
of Japan and for othertralnlngnmrnoses..
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ANNEX III  LIST OF ARTICLES

The artlcles to be provlded by the Government of Japan
_are such 1nstallat10ns, equlpment tools and other materlals
necessary for the 1mplemantat10n of tralnlng mentloned _

by ANNEX I.
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ANNEX IV  LIST OF MWWA STAFF

1. Director

Deputy Director

2. Instructors - _ _ |
a) Full-Time Instructors in the Following Fields
—Plénning _ ' -
-Water Purification
-Water Sanitation _
-Piping andlpipelinelﬁaintenance
~-Mechanical Instailatibns.

-Electrical Iﬁstallations
b)'?art—Time Instructors to sup@ort Full-Time Instructors

-3, Administrative Personnels
a) Executive Officers '
b) Clerks
c) Secretaries / Typist
d)} Store Keepers
e) Demonstration Plant Operaters
f) Drivers |
g} Others
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ANNEX V  LIST OF LAND, BUITLDINGS AND FACILITIES
‘1. Land
‘2. Administration Buildings
‘Director Room -
‘Administrative 0ffice
xeam Leader Room
Experts Rooms
Meeting RoOms
Other Négéssary Rooms
3. Class'Rooms / Audio-Visual Education Roon
4. Laboratory
5. Workshops for Trainings
6. Libraly

7. Other Necessary Buildings and Facilities
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ANNEX VI~ THE JOINT COMMITTEE

1. Functlons

The 301nt Committee composed of those memmbers as
listed below will meet at least. once ayear and whenever
necessity arlses, and work

1) To rev1ew the overall prOgress of Tentatlve Imple«
mentatlon Schedule in line with the Master Plan of
the PrOJect.-

2) To review those measures taken by the Government
"of Japan: ‘ |
(1) Dispatch of “Japanese experts. .
(2) Acceptance of Thai counterpart personnels in-
Japan for training.
(3) Provision of installations and équipments;
3} To review those measures taken by MWWA of the.
Government of Thailand:
(1) Allocation of necessary budget (including
local cost expenditure)
t2) Alloéation of necessary countervart personnels.
(3) Utlllzatlon of installations and equ1pments

prov1des by the Government of Japan.

4) To formulate the Annual Operational Plan of the
Project

5) And, to recommend to the two Governments parﬁicum
lary on: _
(1) Budgetary matters. _
(2) Recruitment and appointments of the Thail
céuntérpart personnels, |
(3) SeleCtion}and'effective utilization of instal-
latidn§ and éqﬁipments, -
(4) A§pf§pﬁié£e'dié§atch of Japanese experts.
-(5} Aééebtdhbe.of Théi:COuhterpart personnela in
o Japan for tralnlng
 {6) Others.
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2. Composition
1) Chairman
Genaral-Manager, MWWA

2) Thai Side

3} Japanese Side
(1) Team Leader _
(2) Experts designated by the Team Leader
(3) Liaison Officer
(4) Representatives of JICA, Bangkok

Note; Officials of the Embassy'of Japan may attend the

Joint Committee as observers.
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