4“5—2: Data Pfddéséing"Méthﬁdsi(IndiQatioﬁj”ﬁécdfdihg,.and Storing)

1) Data Ptotéss.Fiow o
Data'trahtﬁitted from monitoring stations thrdugh TQT'lines
will be recelved by the relemeterlng panel at the Flood- -
Control Center and then pr0tessed ‘with the plesent 1ﬂd1cat10n
pattern progxam of the main’ computer. ‘The standard proceab
flows of data are shqwn in the following Tables:
‘Table 4.4 Rainfall Data?bedeSéing‘Flpw;
Table 4.5 Water Level Data Processing Flow
Table 4.6 Water Quallty Data Processing Flow
Table é.?;“Pump Operatlon and Gate Opening Data L
S Processxng Elow '
- 2) Piétdre (VDU Piétﬁre Data)-ahd Print Form.Typés
Plcture aud prlnt form types are shown in Tuble A.St
The number of format patternq are as folloWS'
Data Type Plcture . -_f-_ e Prlnt Form
'-Rainfall 9 types' 84 patterns 8 types‘ 11 patterna
-Watér Level '5;types; 101 patterns 1.3'types. 12 patterns'
Water Quallty 5. types: 5 pattéfﬁs. 2 typesﬁ 2 patterns L
Pump & Gate - 1 types: 9 patterns:' 2 types::'ﬁo patterns -
TOQTAL g 20 types: 199 patterns 15 types: 45 patterns

' 3)

Contents of Piétufestand Pridt Férms
'Cdnténts of" p1cturea and- print Fforms are shown in the’
£0110w1ng Tables: o

'aTable?4.9 Conteﬁts of Ralnfall Data PlCLUrES

Téble 4,10 Contents of Water Level Data Plctures.

Table-@tll_:uontents of Pump and Gate Operations and
o Water. quallty Data Pictures

‘Table’Ailzj'Contents of Ra1nfa11 Data Print Forms
Table 4;13L:Contents of Water Level® Data Print Forms

Iablé 4;i4 Contents of Pump ‘and Gate: Operatlons and
R ' Water Qualxty Data P11nt Forms

—81-



Table AN Ral.nfall Data Processing, Indicating, Recording,
' ‘and SLomng Flow

: I I B ic Unit Medium'of Pictupe
Process Intervals ?rl D_]rrzl . Process, Recording
' i and Storing
" DATA FLOW" B e T e i
o S ol b
R ; : ; i
. | I ml Pl b
o % H CRR- g I R I ] I Voo
R —~ gl o) @l | 400
la v, 0! glmlag v
! 0 gl | !
SR A G e Lo
b = R T e T I PR I : | i
cleib s o ©w'g Pt 3t ol e i [
SRR BBy E RANE D
LR 2 LR e 52 B e
. B - 1 B N .
Rain Gauge Stations (21 Stations) o \
i i H . :
N i : 1 { H H
Raw Deta . ; o, . 1o Lo
Lo . ) SR R
Master Station . C o T , , oo
' Main Computer ; A HE
' : ‘ . . . N% P
ST i A I A S o
Redl Time Data Process AN ¥ey 0 i O R R ¢
Hourly Rainfall Distribution Map at Fach [A'! O : A% o RN e
Loéation - ' o : S | ;
- Accumulated Rainfall Dlstributlon Map at &) A0 { e
1 Each Loc¢t10n i : R

Hourly”: Data Process O G- i
Hourly Rainfall Picture at I:ach Statlon : O 8] &
Hourly Rainfall Picture in Each Arvea O O &
Hourly Reinfall Change Plctur'e at Lach 5 O ]

" Station Days o
Hourly Rainfall Change Picture in Each 5 Q & :
_‘ Ar‘ea Days : ‘
Daily Data Process . o o
Daily Rainfall Dlstl 1butlon Mcp at Each O &) o
~Location, .
Daily Rami‘a]l Change ?1( ture at ?ach 120 )
Station days ‘
~ baily Rainfall Change Picture in Each Area 120 2
Hourly Raiffall Table at Each Station O aas O ]
l ‘Hourly Ralnf‘all Table in hach Area (] O L@

: : g : :

: Monthly Data Process ’ 1O O 4 e
Daily Rainfall Table at Fach Station A G O o
Daily Ralnf‘all Table in Each Arvea AN 0 0 0!

Yearly Data Process 0 O E
Monthly Rainfall Table at Each Station FaN O e 0
Monthly Rainfall Table in Each Avea AN O QO Q-
Table of Max. Hourly Rainfall in Each Day Ay O 000 g Q0

- at Each Station ] : : P : : E %
_ Table of MNax. Hourly Rainfall in Each Day [4] o 0.0:0. S0 O !
g S E ‘ ; o i
_.In Fach Area N S IO S N S W O B E O N
"SR:’ Self-recorder on paper O : Applicable 0 Temporary
o e } Ttem . h
~HDv .Hard disk i S Perr_nanent :
. Lo i A : Supplemental (if required}
©MMG: I‘Iimic pnnei : Function o: Permanent

’ ,_VDU':'.VI)U picture, hard copy. and ' (ali data}

- JO~inch. pr'ojector
PRT: Prmter
MT: Magnetic tape _
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Table 4, 5 Water Level Data’ ?roccsslng, Indlcatlng, Recordlng,.

and Storing Flow

483—:"

e

. . . "h' te U i# ‘Medium’of Picture| -
o . asi¢ Un ' 8, Recording
“IProcess Intervals - Process, | g
K = cof DaFa - and Storing.
PATA FLOW. ST { O P I

|0 g bl
booa . cu‘ s [wia N S B

Wi H . oo odpe | ‘:"; ’ Lt

| : : . gl Wy d g 1

Ry [ . E: 1O -y ! R

siE e B g niglE ; b

g:i-ﬂj_'ji() o) 1;;'3!238 s Lo :

oEL & YR Rl Frantig el nl QIR

, ERiCR L@ R BRIETE KK
. 1 i - - L b B
g - . N _ 3 [ ! -

Water Level Gauge Station's(2n stations, 11 gauges) . .

Raw Data (); f : (); %

Master Station i : ?i ! i

o ! Mos: i,
Main Computer L ; i R ’[

: . i B ) i f. F t p
Real Time Data Process rANIo TN . oot s LR
‘Water Level Cross Section Plcture O;:{ : . 3@15
Water Level Change Plc‘bure at Each Statlon 30 ) . B

,. hrs' -- o e ! . .

Hourly Daté Process O i E )

’hh.tex‘ Level- (‘hange Table at Each Statlon 0. ; O e i :
_ Watel Levél Change Picture at Each Statlon ' 5 ;‘Oi - : :
! i : days . L

Daily Data Process O 0 -

’ Water Level Chahge Pchure at hach otaLlon 5:6 ‘O._E ‘2 '
¥s : . : .

_ i Hourly Water Level Table at Each Statlon i . . O:

7 : SR R ; oo

Monthly Data Pracess : o} fon} o

Avel‘age Dally lu‘ateP Level Table at Lach A o) BEoN O?

: l ' Statmn ' o - X
l - * - et :

‘Yéarly Data Process _ e 0 ; .

Average Monthly Vater Level Table at _ FANS 0 o O: : ’ g
Each Station . . ‘
P i AR
+ Pt L

: SRR

i : A o

3 i R

i Cy i -5 i

: K . foy H .

Sl | j;_i l : | N

A IS f

. . | ' Toog .

i L,_l NN O I O B
SR: Sclf‘ Pecorder on paper Applicab]el C O: _[‘_empgra[‘y. ‘
N ) o Item - . ’ S
HD: lHard disk A S : '1 arital @ . Permanent
MMo. ' ¢ Supplementa ' (if required)

s mmg. Mimic. panel _ N * Function | auirs
VDU VDU - picturc. hard; copy, and o 0_: : Pe_'rrnm_m‘r_lt= _

ro . "70-inch projector ) : X ' : (‘3171 data}
PRT: F’rlnter : ; ) i o
MT: Magnetlc tape EERICTNPER LR
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able 4.6 Water Quality Data Process, Indication, Recording,
: ' and Stormg I‘low
: Basic Unjp [ledium of Picture
Process Intervals Asle Lna Process, Recording
of Data s
and Storing
DATA ¥LOW T e |y i
- - : Sy !
>, ' | 1 : '
: of 5 : h R
§ = bl m{ W T \
el CAIES S TR B I
£ - pet ey :
i n.:g'a;mi‘o,'ci i .
Slel e JEVTISITETL L
Rl = 3085 o Lo oulA ’fj - E . i i
- T e ;-w:a:ol:: S N
[ R =3 o 8 0 it E Dralo . ! : i
LR N T LY I DR ST Y
: o F\j — -t a:E-——l-—-;";\!jI-—i iﬁ{ma@,:,fﬁg
Water Quality Meter Stations {2 stations) : s
Raw: D'nta' 0 i .
Master Station j ; : ‘6) P! :
; : Mos:
Main Computer : Lo
i ; } g
Real Time Data Process ‘ : | O
. Co L C . : ! i
Water-Quality Data Table at Each Station e i & !
Water Quality Change Picture at Each 30 “; &
' : hrs, '
‘ Station Lo
Hour‘ly Data i’rocess . ) 3 by l ;
. . . ] . )
Water Quality bPata Table at Each Station 'S 0 : K-
‘Eater Quahty Change Picture at Each m::)"_ 9] &
L ' Statlon ;
Daily Data Process i o e .
Water Quality Change Picture ‘at Each 120 0y ® i
B days . - :
J Station !
Monthly Data Process 'S O i
: f
Amage Daily Water Qualltv Table at Ay o . ol
) l Lach Statlon i
Yearly Data Process
© Average Monthly Water Quality Table at L 0 ol o
Each Station B o
; Loy
Lo P {
. ol
X . ; i ol i |
. | | SRR N N0 NNTIS O B O D I I
SR: " Self-récorder on paper O Applicable O:  Temporary
Ce X Item Ll :
CHD: Hard disk ) . @ : - Permanent -
' - T : Supplemental (il requiread
MMC: Mimic panel “ Fenet fon . \ required)
L ’ Q: | Permanent
T Vb V!JU pict:uro. har'd copy, and : (all data)
70-inch projector
PRT:'Printer'
MT: Magnetic tape



Table 4.7 Pump Operatlon and Gate Openlng Data PrOCLss, Indlcatlon,

Record ing, cmd

Storlng Flow

~85—

_k,"__w___ e |

: Basle Unit Medium_oﬂ Pleture
S ) asle Unit o s i
Process Intervals O“;_ Bata Process, Recording
: ‘ and Storing
BATA FLOW B o St i B i S
' !
o g
ol - W
E H § a
<
£ 5 =
e . g
wiwy ]
oy e
Pumping Stations (12 stations, 118 bumps)
’ |
Gates (16 locations, 30D gates)
'lTotaIE' 18 Monitoring Station i
. t
Raw Data R
Master Station .(). '%?_
: Bos.
} Main Computer
Real Time Data Prccess 0. D e
Pump 0neraL1on and Gate Openlng chture O O B
‘{ at Lach Station . '
Hourly Dat.:;l Process
.
!
|Daily Data Process '
Monthly Data Process’ : :
Summary Table of Daily Pump Operated I's) O . ():
. Hours at Each Station : .
Yearly Data Process v
Summary Table of Monthly Pump Operated' O O ok
'Hours at Each Statlon P ; L T 5 o ; .
: I N T T T S O O O O
SR: _Self recorder on paper 1 Applicable Tempoﬁary
. HD: Hard disk: ;Item . . ' Pormanent:
MHC: Mimic panel Supplﬁmental (ir rcquired)
: Fupction
_ VDU:_VDU picture, hard copy, and - :Pevmanent
0 inch projector. {all data)
PRT: Prlnter :
\MT:  Magnetic tape . °
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Flood Comtrol Center's Equipmeht'Arrangement Plan

The arrangement of the Flood Control Center's 'équipmént::and
offlces on the 51xth floor of the new BMA building was decided

upon;from the follow1ug'viewpoints:

1) Free Access Ploor _
 Each"piece of equipment in the computer room and;ithe
monitoriﬁg'rdom has to be connected with many cables. It was
decided upon to:iﬁs;all free access floors in these rooms to
enable efficient cable installation work, easy cable route
changes in the event of possibie future equipment felocation,

and simple cable maintenance.

Judging from the éQuipmeﬁﬁ‘and room height, the top of the -
free access floor shall be no higher than 250 mm "above the

room floor.

2)"Air qduditioner

In order 'to' maintain . room temperature and humldlty 1evels
sultable for the varlous pleces of electronlc equ1pment such
as ;computer, .console, telemeterlng panel - ete,, it is

necessary to install an-air conditioner::

3) Electronic Equipment Arrangement
fﬂe following requirements must be satisfied for the

electfonic equipment arfangementk

a, To allow- dally Work and malntenance to be carrled out
Smely and eff1c1ent1y..- .

b, . For eff1c1ent ' equ1pmént _‘operatlon, the | dlstanceS _
:0perat0rs need to travel from one plece.o[ equlpment to
another mus t be made as short as possible. _ -

c. To allow functlonal equlpment operatlon, no two.pleces
of equlpment mus t 1nterfere with each’ other

d; To 1nsta11 proper measures Lo preVent equ1pment from
.overheatlng-or causlng d1stur5ing:sodnds.

“e. - To secure sufficient equipment maintenance space,

L 4) Cables 'to be U$¢d

As the cables for*.cﬁh“¢CtingJ Projéct equipment will -Be:

9



5)

a.

b'

_ lnqtalled 1n Yooms hav1ng comparat:vely good condltlons, the

”follow1ng ordlnary cables shall be used'

Control power’ cable. 600V XLPE, insulated cable

_ (D 1) Spe01f1catlpns: JI8 C-3605, IEC ?ﬁE. 502

Room Arrangcment

_The Flood Control Center shall be divided into the f0110w1ng

rooms for functlonal purposes'

e

1]

Computer Room: _
A maih computer, telemetering panel, system console, and

an air conditioner will be installed in the computer

raom. The room shall have a free access floor.

Monltorlng Room. _

A mlmlc panel, control desk, hard c0p1er, printer, 70-
inch pro;ector,vand an unlnterruptlble power supply unit
will ™ be installed in the monitoring room, The room
shall ‘thave a free access floor. The following
bberations will be conducted daily in tEis room:

monitoring; image ' display; data . processing; data

‘transmission; etc,

Radio Control Room
DDS's preseat radio equipment will be installed in the
radie room for the purpose of issuing urgent flood

fighting activity orders and other related

© commuhications.

Analysis and Management Room: _

This room 'will be used for analyzing collected data,
fldbd forecasting research, and for studying the system
improvement plan,

An englneerlng work station will be arranged in the room

for the - purpose of englneerlng analyses, and for

prepar1ng various publlClty materlal

-berary:

Books and bublicity 'material:_relatéd to the ‘Flood

Control Center will be kept in the library. The library

S owidl also be utilized as a meeting place.

96—



£, -~ Data Fiiing Room (1) and Data Stbragé"Roqm ()
.Magﬁetié' ' .t'a'pc_:'s, . [loppy _ ' diélcs, -"'eléﬂctronic GqUi..p.lﬁGnt-
operation manuél;will'bé Eeét in ‘the Data Filitg  Room
(1). Eriht fileé'ofryearlyIAéﬁa, monthly:data, ete.,
and offiée 'shppliéé. will be képt in the Data Stovage
Room (2). | ' '
g. Night Shift Room: | |
| The Center will be operatéd:on'd three shift basisj two’
ﬁeople .to a sﬁift. ';Beﬁé will be installed —:to
"éécommpdate:night'shift personnel, -
h. ' Others:
The ' entrance doors  to .thé ébmputer room and the

monitoring room shall-be'électriéally operatéd.

The room. arrangement plan for the Flood Control Center is shown

in Fig. 4.6.
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CHAPTER 5 PROJECT IMPLEMENTATION PLAN

Project Implementation Structure

Project Implementation Agency

The -Project impleﬁentafion agency  will be the Bangkok
ﬂetropolitan Administration (BMA) of the Kingdom of Thailand. It
is desirable, therefore, that Project facilities should be
écéualiy maﬁaged by ﬁhé'Department of Drainage and.Sewerage of
BMA. -

It is believed that no problems will be encountered in organizing

the operations, maintenance, and management groups ukilizing

DDS's present staff members.

Consultant

A Japanese consultant company will prepare the procurement plan

. for obtaining the equipment necessary for the telemetering system

that will be borne by the Japanese side. The consultant company
will' design the facilities wherein Project eduipment_ will be
iﬁstalled. They will also design the Project equipment and
provide the management service for equipment manufacturing.
Project construction supervision wili be handled by the

consultant company,

After the signing of the Exchange of Notes for the project, the
Thailand side will make a contract agreement with a Japanese

consultant company for the following services:

1) Preparation of detailed designs for Project equipment and

facilities based on the basic design study report.

2) Preparation of tender documents for Project equipment
procurement and facility construction,

3) Assisting in tendering, and in the examination and evaluation

of tender documents.

~4) :PrOViding' advice concerning the contract agreement between

the Thailand side and a qualified Japanese contractor.
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5) _wltne351ng and Inspectlng equlpment manufacturlng and their
constLon upon beLng unloaded in Thailand, '
6) Providing . supervision for Project construction and equipment

instaliation.

7) Witnessing the delivery of Project facilities_to the Thailand

side upon completion of construction,

Strict construction management will be required to carry out

Project construction work under the rules of the Japanese grant -

“ald cooperatlon System. N -Because BMA  (DPDS) has very: iitt1e 

experlence in pTOjECt melementatton under the Japanese grant aid
cooperatlon system, "a Japanese consultant company that is to

undertake the Project's COnsulting service work must Thave

'adequatc experience, knowledge and the staff membels necessary to

'perform the task.

‘Contractor

Equipment supply ahd.facility construction will be undertaken by

a Japanesa contract01.i-The'Thailand;Siée will make a- contract

" agreement with a qualified Japaneseé ~ contractor with  the

assistance of the above mentioned counsultant.

The major work items of the Japanese 'conttactor will be as

follows:

l)"Eqﬁipmént'Manufacﬁqfing; Shipping and Installation:

Thé"coﬁtfa¢tor.“shall install the equipment' at the Project
sites by the day specifie&'in theméoﬁtraét'agféemént. The
édhtraétor shall .'éxplaih the eﬁuipment'é' aSSmeling,
Lnstallatlon, triél rdn, repaxr, 1nspect10n, -ahd. daily
maintenance aﬁd management methods to the Thailand S1de Tﬁé:
contractor will .also provide guxdance manuals for the

eqdipment.

2) PrOJect Fac111ty Constructlon Work o
in order to complete Project equlpment instéliatibn_by the
day specified in the contract agreement, the contractor will

follow a-tight constfuction:manageﬁeht.schedule;



“The above construction work shall be performed either inside
or in close proximity to . the existiag pumping stations -and
gates. This work should be carcied out under a very tight

construction schedule.
It will be a requirement Ffor the contractor to have had

previous experieénce in installing equipment similar to that

which will_ﬁe'used in the Project in Thailand,
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‘Boundary of Responsibility fov Project Construction

“ Project implementation under the  Japanese  graut  aid

cdoperation system, the boundary of reSponsibility for Project

construction will be as follows, in accordance with discussions

made witlh the Thailand side:

Undertakings by the Japahese.side

1)

2)

3)

4)

5)

6)

7)

Design of telemetering system

Provision and installation of equipment necessary for the -
telemetering system ' '
Facility construction uecessary for installing monitoring
station equipment '

Room interior work for installing master statlon equipment
Partial modifications to - the existing pumps' operations
boards to pick up pump operation signals.

Shipping of Project equipment via sea and land to the Project
‘sites. ' '

Provision of <consulting  services for Project equipment

procurement and facility construction,.

Undertakings by the Thailand side

1)

Acquisition of the réduiréd site for the installation of the

_ Flood Control Center (master station),

2)

3)

Securing of sufficient space, prior to the commencement of
the construction work, necessary for Project facility
construction,

Securing of access roads necessary for transporting the

construction materials and equipment.

4)

fxemption of taxes and taking necessary measures  for

obtaining customs clearance, at the port of disembarkation,

for the materials and equipment being brought into Thailand

for Projeck use.

—124--



6)

7)

Conducting leveling surveys necessary for- water level gauge

installatibn.

Establishment of the maintenance and management structure for

all Project facilities.

Taking appropriate measures necessary tor smooth Project

implementation,
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