8. MAINTENANCE AND MANAGEMENT SYSTEM
g£.1 Outline

Establishment of an effective maintenance management system becomes one of the most
important subjects for the flood forecasting and warning system. It is not an cxaggeration (o
say that whether the flood forecasting and warning system installed will effectively function
depends on the quality of the maintenance management system, _

The following lists general items that should be incorporated into the maintenance management

of a flood forecasting and warning system:

- Organizing a maintenance section and studying its improvement
- Training maintenance personnel
- Establishing maintenance procedures
- Establishing storage and control procedures for drawings and other documents
- Establishing storage, conirol, and replenishment procedures for spare and
consumable parts | '

- Budgeting maintenance and operation expenses
8.2 Maintenance and Management System Structuring

Based on the study items listed in Section 8.1 above, studics are performed below as to the

structuring of a maintenance management system for the flood forecasting and warning system.
(1) Organizing a maintenance section and studying its improvement

1t is preferable that a maintenance management system for the Seyhan River basin flood
forecasting and warning system should be organized as shown in Figure 8.2.1. Actual
organization of a maintenance management system, however, is likely to significantly depend
on the partiéular environment and factors associated with the structuring of the organization.
An actual maintenance system should therefore be established only afier separate studies which

will be made on environment and factors.

Pe‘rs_oﬁnel placement planning under this maintenance management organization plan covers
only the personnel requirenient for the maintenance of the flood forecasting and warning
system; it does not consider the personnel who will be involved in system operational jobs,

such as hydr_ologicél gauging, flood forecasting and warning jobs, etc.
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(2) Training maintenance personnel

In general, prior to introduction of a flood forecasting and warning system, several types of
training such as factory training, site training, opcrational and maintenance training, etc., are
usually carried out and maintenance personnel is correspondingly educated and trained.
However, after separate examination of the actual subscquent situations {or each existing flood
forecasting and warning system, it is usually found that the promotions, replacements, etc. of
the initially educated and trained personnel have resulted in the lack of sufficiently educated and
trained maintenance personnel and thus that satisfactory situations have not been obtained.
This is due to the fact that the education of new personnel or the transfer of lechnology has not

been sufficiently executed. The measures listed below, t'herefore, should be undertaken.

- Establishing and executing periodic education/training programs

- Executing periodic education by spec:1al engineers such as those of the
manufacturer of the system _ ‘ '

- Establishing and executmg the programs for per mdlc education in the factories
of the manufacturer of the system _

- Introducing simulation systems for education and training

- Other necessary measures

Since the implementation of the measures listed above incurs expenses, the appropriate budges
should be set on an annual schedule and on a perennial schedule.

3 Establishing maintenance management procedures

Standards for failure recovery and periodic maintenance procedures, for emergency and normal
. contact rontes, for report documentation, and for all other necessary. items, should be clearly
provided for and executed. The following lists standards that should be established as
maintenance management procedures:

- Routine check and periodic check items, and standards for these checks

- Execution standards for failure or abnormal 'recovery actions - -

- Standards that specify control procedures concerning various reports and log
: lists, and their submission routes : - g .

- Standards that specify full details of repair :equest forms and routes .

- Standards that specify storage, control, and r eplemshment “procedures

concerning spare and consumable. parts . , :
- Standards for the control of various maintenance documents and drawmgs
- Other necessary standards
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(4 Iistablishing storage and control procedures for drawings and other documents

It 1s not the rare case that several years after installation, the corresponding documents, such as
drawings, are gone somewhere on the user site and cannot be found when nccessary. Since
the drawings and other documents that accompany the sysiem are important ones for
maintenarce, these documents should be controlled very carefully and using the appropriate
methods to allow immediate reference to be made whenever necessary. It is also important that
any modifications should be recorded both correctly and accurately and, at the same time, the
corresponding documents should also be modified both correctly and accurately.

(5) Establishing storage, control, and replenishment procedures for spare and

consumable parts

Even if, during the installation of the system, the uscr keeps a .suf ficient stock of sparc and
consumable parts, the stock may run out after several years and if this is the case, it may not
become possible for the necessary maintenance actions to be undertaken and thus for the
system itsell 1o be operated smoothly. Such is mainly due to the fact that after the user stock of
spate and consumable parts has run short, necessary refills are not procured at the appropriate
time. A system should thercfore be established that allows timely replenishment, in'cluding

budgeting.
(6) = Budgeting maintenance and operation expenses

It 1s particularly important that prior to the startup of the {lood forecasling and warning system,
budgeting and other necessary measures should be set up by estimating maintenance and
operation expenses. The appropriate budgets should be set before continued smooth operation

of the flood forecasting and warning system can be achieved.
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Table 3.1.1 List of Intended Gauging Items

No, Name of Station ~ Kind of Station Hydrometeorological Gauging Items

Rainfall Tehlpcmturé Water Level . Rescrvoir

Seyhan River Basin

1 Camards RG Station Y
2 Ciftehan RG Station v
3 Pozants RG/TP Station R +
4 Kamugh ~ RG/TP Station v d
5 Karaisah - RG Stati_on . 2
6 Karsantt | RG!TP Station < .1/
7 1825 _ WL Station . o
8 1820 W1, St_aiion v
9 1818 WL Station v
10 1828 WL Station v
11 Seyhan dam WL Station | v
12 Catalan dam RG/WL Station v v
Zamants River Basin
13 Kazancik | RG Station +/
14 Pinarbla.gl  RG Station | v
15 Toklar RG Station +
16 Tomarza ‘ RG/TP Station v v
17 Seyhli 'RG/TP Station v v
18 1822 WL Station +
19 1806 WL Station . - | v
Goksu River Basin .
20 Tufanbeyli RG/TP Station v v
21 Saimbeyli RG Station v
22 Teke " RG Staﬁon RY
23 Sanz RG Station | _
24 Mansarhe RG/TP Station - B
251801 ‘WL Station v
26 1805 _ WL Station v
Abbreviation:
RG: Rainfall

TP, T emperature
WL: Water level -
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Table 3.3.1 List of Evaluation of Related Agencies To Be Transmitted of Information

Information

Related Agencies

Rerharks

DSI 6 th Flood Control Committee

O} © [Sevhan Dam Operation Informaticn

o | © IFlood Protection Information
o | © |Evacnation Information

DSI General Directorate

<t O ¢ j$Cataian Dam Operation Information

Seyhan Dam Office

¢ | o} ©| O |Discharge Data

O

Catalan Dam Office

o101 ol o o Ramnfall Data
Tolol ol ofwater Level Data

DMI Adana Regional Dircctorate

t
4
'
1
i
1

o
o

EiE Adana Regional Directorate

1
]
'
|
i
¥

Dogankent Office of ASQ

(o) N

Yenice Office of ASQ

Adana Provincial Governor - -1-1-

Seyhan District ' 1 -1-] -

Yiiregir District N N I

Seyhan Municipality W I I

Yiiregir Municipality N A

Feke District Office I R A

Pozanl District Office : N I T

nlaialajwlw|=]={=|>]|>]>]|»|>}| > Evaluation of Related Agencies

Saimbeyli Distric( Office o I I

Tufanbeyli District Office A -1 -

Saniz District Office A U I S I

Pinarbasi District Office S B R

Karaisah District Office S I R

QIO|C|O|0|OI0]C|OIC|C]O}0C

Heads of Towns and Villages dowastream | - | - | - | -

Legend: A; Transmission media is to be instalied preferentially.

B; Transmission media is good to be installed.

Note: Siren warning is effective for evacuation, but it is excluded because of military use.
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Table 3.3.5 List of Kinds of Information Transmission and Medias Recomtmended

- 4 &)
- e (& |8
= 0.8
= '5:30 Hige §
A AE I
=1 wl [ - b
Transmission Medial .2 % % 0 i:,; Q% g - Remarks
8] gtz 8 w2 E
] 2 26 Ell)
214, |85 0 20
g2 gl g B “0a
Al Eﬁ gla g CIEA YIRS
EIR R HEH B
Kinds of Information EISIEIEHIE|E § BlS1E1’1812
Hydrometeorological Rainfall AJA|C|-IBi-]-}- -L-t- -
Information Water level A[AYCI-(Bl-t-t-t-[-1-1-1-
Discharge AIAICH- Bl - -1-1-8 -1 - -
Flood Protection Information JA{AB L orslBlBlc]-|--1-
Evacuation Information ‘ AlAalB]-]-1- B B|IB|-|C|C|C
Seyhan Dam Operation Information ~~ [A{A[B}-| - |A|B|B|B|-|-|-|-
Catatan Dam Operation Information alalB|-|-{aiB|B{B}]-|-]|-|-
Maintenance Management Information ALA|BL- -] -1 - Al -8-1-1-

~ Note: Siren warning is effective for evacuation, but it is excluded because of military use.
Legend: A; Transmission media is to be installed preferentiaily.
B; Transmission media is good to be installed.

C; Transmission media is to be installed, if possible.
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Table 3.3.6 List of Transmission Media Between DSI Flood Contrel Committee and Related Agencies

Transmission Media

Related Agencics

Simultaneous Messaging
Independent Messaging

General Contact Telephone

Siren Warning

Loud Speaker Broadcasting

Eleciric Sign Board

Rotation Alarm lamp-

Remarks

DSI 6 th Flood Control Commmittce _

o Data Display

“{TELEX.

x

1

DSI General Directorate

+

> | » |Private Telephone

Seyhan Dam Office

>

4

t

Catalan Dam Office

| = =) miFAX -

=

DMI Adana Regional Directorate

| > || > | > {image Information Display

¥

EIE Adana Regional Directorate

=

| = i»| »{>]| ]| > |Recording

Dogankent Office of ASO

Yenice Office of ASO

[l
i

Adana Provincial Governor

S

Scyhaﬁ District

YiireJir District

Seyhan Municipality

‘FYiiregir Municipality

Feke Distdct Office

Pozantt District Office

Saimbeyli District Office

Tufanbeyli District Office

Sanz District Office

Pinarbas: District Office

Karaisali District Office

Heads of Towns and Villages downstream

People downstream

B; Transmission media is good to be installed.

Legend: A; Transmission media is to be installed preferentially.
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Table 4.2.3 Comparative Studies of Ground Rain Gauges and
Radar Rain Gauges
Item Ground Rain Gauge Radar Rain Gauge
Gauging Gauging of the amount of Processing of the receiving intensity data of
characteristic | rainfall at a site usinga radar beam reflections allows the intensities of
s previously ground-installed rain | rainfall to be calculated and evaluated for each
gauge allows that ganged value | fixed mesh.
to be evaluated as a typical
amount of rainfall in the -
corresponding split areas.
Qutline of the A telemetering system for A system for supervisory.control and
facilities collecting data:using the processing of a previously instalied radar site
telemeter gauging units instafled | is to be structured.
previously foreach rain gauge | = . -
of each site must be structured.
Areal rainfall | In general, rainfall data of the | Analytical study based on after-installation
calculation | past is stored at each site. High | stored data is required. Calibration witha
accuracy accuracy can therefore be ground rain gauge usually becomes necessary,
obtained by analyzing such past | and its technique is currently under analytical
data and then sclecting the research. At present, therefore, a prescribed
appropriate measurement technique is not yet established since actual
positions. data is affected by the topographical
environment.
Static In general, one rain gauge is Static monitoring of rain fall is possible.
monitoring | installed in each split area Accuracy can be improved by using this type
of rain fall ranging from several tens of of rain gauge together with the ground type.
square kilometers to several
hundreds of square kilometers.
The amounts of rainfall between
these areas, therefore, are to be
estimated from the amount of
rainfall in one specific position.
Dynamic Dynamic monitoring may Possible. b
monitoring | become possible with image Since the situation in fine meshes can be
rain fall processing that uses data of the | checked, it also becomes possible for the
o past. In general, however, cernters of rainy zones, the processes of
such monitoring is difficult to | appearance and disappearance of thesc zones,
execuie, because of rough and the directions of movement of the zones to
| meshes. be examined.
Actual results | Data from ground rain gauges is | Systems based on radar rain gauges are not yet
of outflow = | mainly used. almost structured by foreign companies. A
analysis with radar rain gauge combined with a ground rain
_existing gauge becomes a powerful instrument in that
flood flood prediction becomes complemented and
prediction/wa strengthened in function.
~rning '
systems
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Table 4.4.1 Alternative Plans of Related Agencies To Be Transmitted of Information

Information

Related Agencies

DSi6 th Flood Control Committee

& | © Seyhan Dam Operation Information

2 | © {Flood Protection Information
O | © {Evacuation Information

DSI General Directorate

o © | © §Catalan Dam Operation Information

r
'
1

Seyhan Dam Office

ol ol o o {Water Level Data
ol ©1 o © iDischarge Data

O]

Catalan Dam Office

O] ©} O} O] ¢ JRainfail Data

DM Adana Regional Directorate

[}
'
i
[
'
1

@]
o

EIE Adana Regional Directorate

]
¥
]
@)
|
'
1

Dogankent Office of ASO

O

A{Yenice Office of ASO

ClOIQCI OO CIOtO1 O |Alternatve Plag 1
oiololotojcliol ol Obalemative Plan 3

_[Adana Provincial Governor N R

Seyhan District N T R I

CIOICI QI OI0IC] OI0C] O OfAlternative Plan 2

Yiiregir District ' -]

C

Seyhan Municipality S R

Yiiregir Municipality NINNE

)

Feke District Office _ N I R

alajajolwiw{={»1®]| > ®}»] >} > Evavation of Related Agencies

Pozant District Office [ (R I R

Saunbeyl District Office _ B I I s

Tufanbeyl: District Office S N )

Sariz District Office doTCT.

Pinarbasi District Office N R I

Karaisahi District Office : -1 -1-1 -

D101 O|CICIOIO{(C|OoIoIC|C|O

Heads of Towns and Villages downstream | - B I

Note: Siren warning is effective for cvacuation, but it is excluded because of military use.
“Legend: A; Transmission mediais to be installed preferentially.

B; Transmission media is good to be installed.
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Table 6.2.1 Hydrometeorological Gauging Items To Be Collected

No. Name of Station ~ Kind of Station Hydrometeorological Gauging Items

Rainfall Temperature Water Level Reservoir

Seyhan River Basin
1 Camardi “RG Station v
2 Ciftehan RG Station v
3 Pozahtl RGITP Station v v
4 Kamigh RG/TP Station v V
5 Karaisah RG Station v
6 Karsantt RG/TP Station v v
7 1825 . WL Station v
8 1820 WL Station v
9 1818 WL Station v
10 1828 WL Station £
11 Séyhandam - WL Station J
12 Catalan dam RG/WL. Station v v
Zamant River Basin
13 Kazancik RG Station v
14 Pinarbag RG Station v
15 Toklar. RG Station v _
16 Tomasza RG/TP Station v v
17 Seyhli RG/TP Station - Y v
18 1822 W1, Station VY
19 1806 WL Station ' v
Gioksu River Basin o
20 Tufanbeyli RG/TP Station V v
21 Saimbeyli RG Station v
22 Feke RG Station v
23 Mansurlu RG/TP Station v v
24 1801 ‘WL Station v
251805 WL Station : v
Abbreviation
RG: Rainfalt’

TP .Tcmperature
WL: Water level
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----TH REGIONAL DIRECTORATE OF DSI
SECRETARIAT

VERY URGENT

Subject : Evacuation of villages
Subject to flood

TO THE GOVERNOR'S OFFICE

 Water level in-——-——--cennnaas riverbed is rapidly rising due to
the rain.
In order to prevent life and property losses, villages mentioned

below must be evacuated starting with the closer ones to the levees.
DSi-----th Regional Direclor

Villages to be evacuated
Rightbank
URGENT

Left bank
URGENT

Distribution Information
Governor's office of -------enmmmmo city General Directorate of DS]
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FErmergency Assistance
and Rescue Comnitiee

Seyhan
Head of Official District

Call coramsittee and order of

evacuation,in case of heavy flood Order of
. evacuation

aclivities

Yirefir
Head of Official District

Pozanh
Head of Official District

Feke
Head of Official District

Adana Provincial Governor

Seyhan Munijcipality

Yitrefir Municipality

Evacuation message "
& Offices of 1owns/Villages’

Heads Down stream

ukwrova Radio
Broad Casting Station —* Spillway, Gate Team

|-—>{ Diversion Dam Team

Evacuation message

Ceyhan Right Bank
Crder of flood #  Levee Flood Team
D81 General Directorate DSt 6 th Regiona] Direclorate | protection action
. Seyhan Left Bank
_’,__.—-—-") Fload Teams :

Rood Contral Commuiittes Flood Control Commiittee Levee Flood Team

1

! . 3 Seyhan Right Bank

: Damn Seyhan Dam . Levee Flood Team

i operation Seyhan Dam Evaluation

\;( information 1 _Center
»| Intercept Canals
AS8O Flood Contref Fiood Team {Right)
Center o
h B
3 1S
N i Intercept Canals
\ “ Flood Team (Left)
\ \
AN Al Yenice Flood Control
N Center
A S
A
Y, Order of floed
N protection action
AY
hY
A
Y| Dogankent Flood
----- : Incase of ASO specific flood protection action Control Center
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BAT
BR
CB
CCuU
CuU
CVCF
DCP
DEG
DT
EWS
EXC
FAX
HC
IT
ITE
MDE

MUX

PDB
PRT
REP
RG
SBP
TEL
TIR
™
TMP
TMR
TSE
UHF
UHFR
WL

IEG.NO.

ABBREVIATION

: STORAGE BATTERY

: BRIDGE

: CONTROL BOX

: COMMUNICATION CONTROL UNIT

: CONTROL. UNIT

- CONSTANT VOLTAGE AND CONSTANT FREQUENCY
: DC POWER SUPPLY EQUIPMENT

: DIESEL ENGINE GENERATOR

: DISPLAY TERMINAL

: ENGINEERING WORK STATION

: EXCHANGE EQUIPMENT

. FACSIMILE EQUIPMENT

: HARD COPY UNIT

: ISOLATION TRANSFORMER

: INTEGRATED TERMINAL EQUIPMENT

: MIMIC DISPLAY EQUIPMENT

- MICRO WAVE RADIO RELAY EQUIPMENT
: PCM MULTIPLEX TERMINAL, EQUIPMENT
: OPERATION CONSOLE

: POWER DISTRIBUTION BOARD

: PRINTER

: TELEPHONE REPEATER

: RAINFALL GAUGING EQUIPMENT

: SOLAR BATTERY PANEL

. TELEPHONE SET

: TELEPHONE INFORMING AND RESPONDING EQUIPMENT
. TELEMETERING EQUIPMENT

: TEMPERATURE SENSOR

: TELEMETERING REPEATER EQUIPMENT

: TELEMETERING SUPERVISORY EQUIPMENT
: UHF RADIO EQUIPMENT

: UHF REPEATER EQUIPMENT

' WATER LEVEL GAUGING EQUIPMENT
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