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CHAPTER 1 GENERAL

1-1 Scope

These specifications cover the rainfall and water-level telemeter-
ing ayqtem (called "this system" hereinafter)

fot river, dam and road management, Special
operations and additional functions not covered by these specifi-
cations shall conform with the Specifications For Spec1al Items
(called "SST" hereinafter),

R

1-2 SpeciallRange

The basic system stipulated in these specifications shall not be
modified by the previously mentioned SSI.

[COMMENT 1]

1. In principie, the functions that may be added according to $SI shall be
within the range given in these Specifications. :

1-3 Ambient Conditions.
g This aystem shall satisfy the ratings given in these Spec1f1cat10ns
e under the feollowing conditions:
. Méster'
Equipment - : :
station eq. r " c . .
and monitor- epee et _ aug%ng
o iy station station 'eq, station eq.
Clasgificatdion ing ' B
: eq. _ ] - .
_ Temp, . | =5°C =~ +40°C 7| -10°C - +40°C | -10°C - +40°C
Electrical R 1ati§e : :
gection elat 90% or less 90% or less 95% or less
humidity o
- I Temp. | +5°C - +40°C
Mechanical S : i
Sectidn- : Relative . o '_: 0‘7 )
| humidity 4OA 9 o _./
[COMMENT 2}

i, To- operate the master station equ1pment and monitoring statlon
'Equ1pment stably for an extended period of time, air conditlonlng
and dustprooflng measures should be considered.

2. "Mechanical section" iﬁdicates the"typewriter.



3. When the relative humidity, one of the ambient conditions of the
repeater station equipment, exceeds 90%, thie cabinet shall employ a
moistureproof construction in aCLordance with the specification of
SSI. However, in this case, the additional functions shall be
housed in a separate cabinet,

S 14 Power Requirement -
The power supply operatlng range and ratlngs guaranteed range of
this system shall be as follows. :
Onerating range Rgtlngs—gpa?anteed
: : range
(1) DC 21.6V = © | (1) DC 2L.6V -~
. DC 26.4V DC. 26,4V
- Master : Telemetering-' .(;+ groundc) . (;+Jgrounda>
- . : Ripple 3% Ripple . 1%
station eq. eq. : . . _ _ :
or less : or less
and . . and -
o . \ . Noise voltage ~Noise voltage
Monitoring monitoring
ration eq. : . 5mV or.less 5mV or less
s - &4 { (2) single-phase = | (2) Single-phase
~AC 100V £ 107 |~ AC 100V % 10%
‘50Hz or 60Hz_ 50Hz or 60H=z
. cor Single-phase AC 100V * 10%
ypewrl e " 50Hz or 60Hz | .
DC 10.5V - *DC 10.8v = b
- DC 16,5V ' DC l& 5V ' '
' S : ( ~ ground ) ( = ground )
Repe?tar Repeater eq. Ripple = 3%  Ripple 1%
station eq. and : : L B . .
. ~ . oY less . . or less
and Telemetering v : .
Gauging eq. - Noise voltage - N01se”yoltage
, : 5mV or less 5mV or less
station eq. - _ _ o

[COMMENT 3]

1. Whether the power supplied to the master station equipment and
monitoring station equipment is DC24V .or AC100V must be: specified
in the SSI. However, even when this ‘power is DC24V the power
supplled to the typewriter shall be AClOOV.

2. The power sup?ly unit'installed shall bé for AC dr'DcloﬁEration depending
" on whether. the power supplied to the master statlon equipment and moni-
toring station equipment is AC or DC. :

3.'Because of the supply voltage of. the newast circuit elements, nC
' power supply grounding is normally negative (-), but is made
. positive (+) when power 1s shared by multlplex radio équipment,
telephone exchange or othe;-similar equiprent.



4, DC24V can be supplled to the repeater equipwent and telemeLellng
equipment by adding a DC~DC Converrer to each. equ1pment.

1-5 Electrical and Mechanical Strength

No electrlcal or mechanical abnormalities shall occur after this
system has been left standing for &4 hours undev the following

conditlone.

{1) Ambient temperature ~20°C aﬁd.+50°C_

(2} Relative humidity 95% (ambient temperature +35°C)
[COMMENT 4] -

1. "Electrical and mechanical strenpth" 1ndicates that the eoulpment
provides normal operation when restored to the ambient conditions
of par. 1-3 after standing under ‘the above ambient conditions with
the power supply to each equipment turned off,

1-6 Construction
Printed circuit hoards shall eriploy a plug-in system for easy
~mounting. and dlsmountlng,_as standard. Inspecf:on, adJustment and
other operat;ons 'shall be performed from the front of each unit,

1-6- 1 Telemetering equlpment for master statlon and mon1tor1ng
statlon : :

Bay dlmen81ons shall be 2 350 mm high 520 nm w1de and 250 mm
deep or less. The front door snall be constructed to open
outward to both sides from the center. oo

Connections to external dev1ces shall be made at’ the top or
bottom of ‘the bay, * ‘

1-6~2 Repeater equipment

.Bay dimensions shall be 2,000 mm high, 520 mm wide, and 250 mm
- deep or lesgs, The front door shall be conetructed to open
outward to both sides from the center.
Connections to -external devices shall be made at the top or
bottom of the bay : :
However 1n the case of moistureproof constructlon such con-
structlon shall be specified by SSI, and in this case the ‘above
bay dlmensions shall not apply. :

w

4

1—6—3.Telemetering equipment for gauging statlon

The cabinet shall be of wall—mount type having dimen51ons of
. 600 mm high, 600 mm wide, and 300 mm deep or 1ess, and shall
~ use packing Lon51dering moistureprooflng.




[COMMENT .5}

1, A mounting base shall be necessary when the telemetering equipmenr
for gauging station is not used as wallwmount type,

1-7 Coating

1-7-1 The bay and cabinet Loatlng Shdll be baked toatlng after
rust-resisting processing,

1-7-2 The color of the bay and cabinet shall be Munsell 2.586/3.

~1~7-3 The color of operatlng console, etc, shall be spec1f1ed
separately with color sample, etc,

1-8 Nameplates

1-8-1 Equipnment nameplate

The equ1pment name, model serial No., date of manufacture and
manufacturer's name shall be designated on the equipment
nameplate. :

1--8-2 Equipment main sections and main electrical parts indication

The ma1n sections of the equlpmeuts shall be 1nd1cated by nameu
plates Vengraving or stamping. Symbols or numbers of main
electrlcal parts that can be collated with the circuit diagrams
shall be indicated., Moreover; special handling precautions
shall be 1nd1cated in red at the requlred p01nts.

[COMMENT‘G]

1. In case a radio equ1pment is installed a radlo equipment nameplate
shall be fitted, together with the nameplate of the equipment on
which it is installed.

H -4




CHAPTER 2 SYSTEM CONFIGURATION AND FUNCTIONS

2-1 S&stem Coﬁfigcration'

This system shall consist of one master station and a maximum of
30 gauging stations (including repeater stations and monitoring
stations as required), and shall have a sysLem configuration as
shown below.

. Telemetering eq.

[(vater-level]

Telemetering eq.

| gauge or i _
R | Operating Repeater i_wr::n.ng.-auge '
Other eqs. console eq. I
e s r_l"ower- 1
S L__‘fp_vl.ufz_J
rgﬁower 1 Transmission r“bh " hj
[supply eq.) 1ine _ Supily WATER-LEVEL ov RAINFALL -
T N .
MASTER_STATION : | o, I CAUCING STATION
———— . L e o d
) REPEATER STATION
Mondtoring eq. h!ater:—].sn.rel-m1
S gauge |
Typewriter| Tclemetering ey
- eq. Raingauge h
Meower |
]fgpply eq.’ _J
: ’ : RAINFALL/WATER—LEVEL
|supply eq.) . - ] GAUGING STATION
MONTTORING STATION
TELTMETERING SYSTEM CONFIGURATION (Example)
-Legend 1, -[:::] -~ Standard configuration eguipments,
r““‘““"“i
2. +_._j--~" Equipments outside the scope of these
specifications.
{COMMENT 7] .

1. In the telemeteriﬁg'sYstem cdﬁfiguration diagrém,'thé'masfer station
and repeater station are connected by a'simplex radio 1link, but may
also be connected by a multiplex radlo link

2. The m0nitor1ng station equipment may also be. connected via a Tepeat-
© er station, or directly to the master station’ by a 31mplex radio
~1ink or multlplex radio 11nk or other similar link.

: 2e2_Descfiption of Operation

2-2-1 The master station shall gather and print:rcinféll, water-level .




and other data By calling the gauging stations,

2-2-2 The gauglng stations shall automatically eend the data from a
raingauge, a water- ~level gauge, etc. on calling from the
master etation._ .

2-2-3 The monitoring station ehall receive and print thc rainfall and
water-level dataifrom ‘the | ‘pauging stations via the nastex
station, the repeater vtation or dlrectly

2-2-4 When repeater statlons are prov1ded in th:s Lelemetering system,
the repeater stations shail be automatically started: before
calling of the gauging stations, and shall be stopped after the
end of control of . thé gauging stations.

2-3 System Functions

2-3-1 Calllng mode
1) Automatlc calling

This calling shall be started automatically by a clock, and
shall be directed to all the gauging stations, except the
stations that are shutdown, in the predetermined order.
The calling ‘shall be made at 'the following 6 intervals:
10 minutes, lS minutes, 30 mlnutes, 1 hou1, 3 hours, and _

- 12 hours. . .- . : _ -

Moreover, automatlc calllng shall have pr10r1ty over other
modes of calllng. :

'2) Manual calling

'This calling shall be started manually’ aﬁd'ee:dlrected to all
the gauging stations or the gauging stations arbiLrarily
elected in. the predetermlned order.

)] External start calling”

This - calllng mode shall permit gauglng statlons to be called
by start 31gnale from external devices.

.4) REncalling

If any error code has been detected in the data code from a
gauging station, or if there 1s no .response from a gauging
station, that -gauging station shall be automatically

re- called ‘once more. ' If there is an error -code or a called
gauglng etatlon felled to,. respond again, a visual and audible
alarm shall be actuated and the system shall shift to the
next operation._ . : :

H- 6



[COMMENT 8]

1. The

- Master -

station

Gauging

- _
IR e

ing R e B SRR Y 1 ff
station mm“%ﬂm}:mu7ﬁ; l Ll A

operation sequence of this system Shdll be as follows
I | P Té R
b 2 -wLﬂsJ - _ - L
'-;suni[ _f ',T3[ e — ITS L o |%6’£4? Ferl

1
When - - When response signsl I
rF response ?FT' is abnormal, - - . - ¥ -
signal is .l (No response or) I
normal, : erroneous code

T1: Date and time. printing dnd No.,l station calllng (includ1ng
reperater station startlng when there is a repeater
*statlon)

TZ:.:No.l‘station processing'

" T3: No.l station printing.and No.2 station calling

T4: No.2 statiom processing

~T5: No.2 station re*calling

T6: No.2 station prlntlng and No.3 station calllng

T7: Final station printing (1nclud1ng repedter stat:on stopping
_when there 1s a repeater station) -

8% -Response signal-transm;ssion

2-3-2

Response mode’

”aThe gauging station callied from. the master statlon shall convert

the measured values into digital signals and then send the meas-~

_ urement code to the master station.

2~3—3

'Data code check system :

'_The master station shall perform the following 'code checks each
.tlme a data code is recelved. :

_1) Odd parity check at each dig1t

2) Check of total number of bits

2234

Prlnting and display

1The data code shall be recelved from the gauglng : :
- .stations, and the following printlng and’ dlsplay operations
'shall ‘be performed at the master: station. :




2-3-5

93

1} When the recelved data code 1s normal, the measured
value and additional information Qhall be printed at the
predetermined statlom pOSiLlOﬂ, and the data shall be digi-
tally dlsplayed

2) When the received data code is faulty, prlntlng and _
display of faulty code shall be performed. However, when
total bits and station number bits are normal, processing
for faulty code shall only be pérformed for the faulty digit.

3} Printing format shall be page. tabulation by a Lypewriter.
The date, time, measured values and additional informations
for one measuring operdtion. or monitoring operation shall be
printed at the predetermined printing positions,

Number of connectéble tr&hsmiésion lines

The telemeterlng equlpment for master statlon and monitoring
equipment shall be connectable to a maximum of 3. transmission
lines by arbitrarily combining the following transmission lines.
However, the data code from the transmission lines of 2

or more directlons shall not. be input blmultaneOley into the
monltorlng equ1pm61t

1) Simplex radio 1inks

2) Multiplex radio links

3) Wire line

Repeating system

1) The repeating system shall be of the fo;low3ng ‘two klnds

(l) Simplex radio link and 51mplex radio. llnk repeating
(Called "y-v repeatlng” hereinafter.)

(2) Multiplex radio link and simplex radio link repeating
(Called "u-v repeating" hereinafter.)

2) Transmitter and receiver

(1) The transmitters shall employ a No.l Uﬂlt/ND Z unit
changeover system. : .

(2) The receivers shall employ d No 1 unit/No 2 unit
parallel operatlon system.

3) Trénsmitter failure detectien and chahgédver’system

(1) When the output of a transmltter has dropped to’ 1/2 or
more, . failure. display’ shall be actuated and operation _
shall be automatically switched to the other transmitter.
However, switching shall not be performed if the other '

' transmltuer is already faulty. ; : ;




(2) Forced switching between the No,l transmitter and No,2
~ transmitter by the local test but'tons shall be possible,

4) Receiver failure detection

Recelver failure datection shall be performed by comparison
and detection of the presence or absence of squelch voltage
at the two receivers.

However, disconnection of the receiver judged to have failed
shall be umnecessary. Moreover, the failure display shall
be reset dutomatlcally when the falled receiver is judged to
be normal,

2-3-7 Voice communication

V01ce communlcatlon between the master station and gauglng
stations shall be possible in this system, Moreover, automatic
calling shall have priority over voice communication.

2-4 Transmission System

2-4-1 General

(1) Commuhicatioh Systém ' Semi-duplex communication
(2) Calllng signal system . 2—freqoency éeries‘Sighal
(3) Data code System ‘Long—short pulae system

(RZ code system)
Long mark (1) " 60 +12mSec
Short mark (0) 20 Z*4mSec
Space _ 20 *4mSec
(4#) Transmission speed 50 bauds”
(5) Data code check systenm .. Parity’ check at each d1g1t
: : : -and total- number of bits

'chcck

(6)-Modolatiom;syétem_ S 'Subcarrler frequency Shlft
(measurement code) - system '

-(7)'Scharriér.frequency:{fo) o Spec:fied from the following
: : frequenc1es by'SSI

i ; : _ ' ' a. 2635 Hz

b. - 2465 Hz
c. 2295 Hz
‘d, 2125 Hz
e. 1955 Hz




'(8) Frequency shift width (Af)

(9) Frequency shift direction

(10) %ubcatrler shift. frequency

accuracy

Specified subecarrier frequen-
ey (fo) o

+ 35 Hz

Mark {(fo -+ AL) .

Space (fo ~ Af)

i'G'ﬁz or less

(11) V-V repeater remote control 2mffequency series éignal

signal system

system

(12) -V repeater control system Ringer signal system (sent at

control)

fCOMMENT 9]

In the case of u-Vv repeatlﬁg, a ringer shall be sent for control to
prevent abnormal operation of the transmitter by a trouble or
momentary 1nterrupt10n of ringer circuit.

1

2-4-2 Caliing signal System

1) Calling signal

The calling Signai‘shall.be.a 2-frequency series signal system
using frequencies in the voice band. ' The calling signalq

. shall be sent in "A" signal,

"B" signal order.

The calling: szgnals shall be sent in accoxdance with the

following time chart,

H - 10




e vwe — LTI /L

BRIV . ran
signal 81gnal

i ////l

i

[

!

!

[

[ ' :

pee Tl ————& T2 —afe- T2 -**1
l :

Calling signal

. T1: Unmodulatéd radio frequency send timé; 1000 +£100mSec

T2: M"A"™ signal, "B" 51gnal send time: 600 *60mSec
Moreover, sending of the remofe control signal for V-V
repeater shall conform to the above,

[COMNENT'lo]

1. The unmodulated radio frequencv send time shall be as indicated.
below, con91der1ng control of one repeater station.’ Total re-
quired -time is 900mSec, but shall be 1000 +lOOmSec, considering
the qettlng accuracy

Master: U ; _ Gauging
station Repeater station ‘station | |
T _ N T 1 Total
Calling . | Repeat | © | Signal
control - Ix Rx control |: Tx Rx | detect
Required | . 50 |100 |200 | 100 | 100 {200 | 150 900
time. mSec- . |mSec | mSec mSec | mSec.|mSec ‘mSec mSec

2) siggal fréqueﬁéieé

The "A" signal and "B 31gnal used to call the gauglng
.stdtlons 'shall be SDelelEd fron the following: frequencies
according to SSI. .

H-11




o

(1) I!All Signal
"A"' . R
Signal ) FrgqqenLy
A1 487.5 He=
A2 502.5
A 3 .517.5
A 4 532.5.
A5 547.5
A 6 562.5
A7 577.5
A 8 592.5
A 9 607.5
A 10 622.5
A1l 637.5
A2 . B652.5
Al3 667.5
A 14 682.5
A 15 697.5
(2) "B"3' Signal
) IFB\I ) . . o :
signal =P_‘requency : . Remarks
B 1 412.5 Hz
B 2 427.5
B3 46425
B 4 457.5
B 5 C472.5° _ o
B 6 '382.5 ‘Repeating-start signal
B 7 . 397.5. Repeating-stop signal
B 8. 352.5- J e P A
: ' " No.l > No.2 transmitter -
changeover signal
. - {Repeater station)
B 9 367.5 T
' S o Noy2 » No.l transmitter
" changéover- signal
. (Repeater station)

[COMMENT -11]

CUH - 12



2 The -calling signals should be allocated as follows:

'Gauging station calling sigﬁal.

No. 1. : . Am . Bl
No. 2 ' B Am . B2
:No.”3 : ' Am . B3
No. & o Am . B4
No. § : . Am . BS
No. 6 _ An ., Bl
" No, ‘7 TR “An . B2

3) Repeater station control

In case ‘there is a V-V repeater station in .the ‘transmission
1inks, a repeatingnstart signal shall be antomatically sent
before ! calllng of ‘gauging stations, and a repeating- -stop
'signal shall.be sent after the end of measurement operation.
B6, B7, B8 'and B9 of the "B" signals added to the "A" signal
shall be used as the repeater: control 51gna13.

4) Re—calllng control

The time 1nterval in which re«calllng is performed shall be
between 10Sec to llsec

'[COMMENT 1217

1, If the accuarcy of call ng time and the gauglng station protectlve
circuit are: ¢onsidered, the re- calllng time interval 1is. basically
9,420 mSec, “but-shall be . 10,000mSec (10 Sec)-w—ll OOOmSec (11 Sec),
con81der1ng the Settlng accuracy. PR

(Max1mum calllng time) + (max1mum gauglng station protectlve
c1rcuit L]me).~ 2 AZOmSec + 7 OOOmSec = 9 420mSec

2~4-3 Cédging Statipn'?eééiving:and_résponding system . -

:Eéch'géuging(sﬁatioﬁishail;sendfa reépdﬁSe'aignal to the master
‘station only when it has received its calling signal allocated.

H - 13




1) Calling signal receiving time chart

The calling signal recelving time shall conform to the

following chart: | nAl npn
' signal. - signal
(1) Calling signal reception “ﬁeumﬂw64;i{;§<>§{>cE;i<>¢<>z};/
' Tl —Ff=— TL —>

W"_;”“_"

(2) "A" gignal reception delay /Zz?;C);Z/C/Q/
circult output T2 sl
|
i t |
1
| | e —— m
- _ I : , -3327
(3) "B gignal reception delay _ . __| ] .
circuit output | | | i
t I refrze-{
{ ! :

. . L
Tl: A" slgnall"B“ elgnal send time: 600 *60mSec

T2 Delay time for preventlon of voice erroneous
operation: 450mSec or moxe (including circuit
delay time) '

{COMMENT 13]

1. V01ce noise is gene1ally con51dered to be ZSOmSec or less.
The: delay time for prevention of voice erroneous operatlcn shall be
450mSec by adding the JSOmSec delay time of the 51gnal detection
elements to the=?50m3ec voice noise, plus a small ma;gln

2} Regponse.signal.transmission time chart

The response 51gna1 transmlssiOn time shall conform
to the follow1ng eharL

. ‘e s __////////////////////,x._._
'iZ).'Respoese.signal . _L_ AT ;fnm*ﬁ_%*mw“"L__l__d

I P

k&—— T1 -—a%ew~ T2, -"—*iTBP?~
|
|

1 SR
SR O
o e : i
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T: Response signal

Ti: Head space

1,500 +300mSec

‘1,3é4m8ec (shorteeg code config-
uration} -~ 2,688mSec (longest
‘code configuration)

T2: Data code

T3: End epace -+ 80 iiéhSec

[COMMENT 14)
1. "Head space" is a signal used before the code to detect the begin-

ning of the rESponse 31gual from the gauging station at the receiv-
ing equipment (master station and monitoring station).

2. "End’ specé"ie;a‘51dnal'uéed'after=the‘eodeito detect the end of
the response signal from the gauging station at the receiving
equ1pment (master station and monltorlng station).

-3, The head space is 1 200mSec as shown below ‘when control of one
repeater is considered, but shall be 1, 500 +300mSec, conslderlng
the setting accuracy and other factors

I ‘ R -Mester‘
Qauglng station, Repeate; station station |

— T ) : _ T 77 Total
Reepoqse Crx Ric Repeat: Tx Rx Space )
control: _ g ~comntrol | .. : - | detect

50 1100 | 200 | 100 100 § 200 | 450 . | 1200
" mSec | mSec ! mSec mSec mSec | mSec | mSec: - | mSec

b, "Shefteétxcedé:configuratipn"'ie‘a code configuration including
one bit of long mark in each digit..
The code configuration is shown below:

(Long mark) (Short mark) (Space) N
ol ' {TﬂehcedeFEOnfigufetioﬂ of

the decimal number '8" is

F; 8_;—;4%54.%; Zl%;];:' P41 " “shown ‘at ‘the left.)
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Therefore, the'shorfest time lehgth per'digit'iéfas follows:

Sh;:ﬁziﬁ ;i?edigit m'(longfmark'lehgeﬁ'n 2Q%) ® 1+ (shere mark
1ength'»-202) X4 (epece_length'w 20%) x5
(60mSec m'lﬁmsec).x 1 + (20mSec - 4mSec) X 4
"(ZOmSEC'~ 4méec) X'5'¥ ASmSec_X_l 4 l6mSec X
+ léuSec x 5 = 192mSec

Consequently, the code length for the shortest code conflguratlon
is given by the following equation. :

i

Shortest code length = (ehdrteSt'code length per digit) » 7
' -192msec X 7 = 1,344mSec

I

"Longest code configuration is a code configuratlon including
three bits of long mark in each digit,
The code configuration is shown below:

{Long mark) (Short mark) (Space)

Ty S
1/1 LmJ (the code configuration

| . : L M9" jg shown at the
I‘—8+4+2*|(—1---—’|£ P _)I left.) s E

Therefore, the longest code length per digit is as follows:

‘Longest code - ‘= (long mark length + 20%) x 3 + (short mark

length per digit : o _ _
‘ S length + 20%) % 2 + (space length + 20%) x5

(60mSec + 12mSec) X3 + (20mSec + 4mSec) X 2
- (20mSec + 4mSéc)=X 5= 72mSec X 3 + 24mSec %
+ 24mSec x 5 = 384mSec -

Consequently, the code length for the longest code contigura—
tion 1s given by the follow1ng equatlon. ' : :

' Longest code.length;“ (longest code length per dlgit) b 7

I

384mSec x 7 = 2, 688mSec

The end space has a 4 space length that is impossible with the normal

code configuration.
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7
A

byl

3) Response signal cdnfigufation

- (1) The configuraLion of the
to calling shall conform

response signal sent in response
to the following diagram-

I 1 I

T
I ! 1 | ! | ! Station
{ ho?10° 10110%110"10Y) "X number
. \ .
i |
| | : |, Additional
| | | A 1nformat10n
[ . | o <y
,'4 — s - 5
| Head space 1 ‘Measured ! /r : \ﬁ\ d N
0 : Cvalue - i O : End space:
i ; o -
| FP‘ Data code "54 i
. _ P
| T

be ]
i

(2
followg..

Measured value.

-However, when
. dlglts of the
the- Ath dlglt

Response signal

'The data code 1tem= and number of dlglts shall be as

'4 digits

the number of 51gn1f1cant
measured value is 3 digits,
(thousands) shall be set to

MO" as a dummy.

Station'number: 2 dlgits

Additional 1nformatlon-'
The measufed value,'statl

mation shall be binary-co
parity bit "’ 15 added,

(3)

1 dlglt 1 1tem

on nuiiber and additional infor-
ded- declmal code to Wthh a

H -~ 17




{COMMENT - 15}

1. The correspbndeﬁce between débimal'value and binary-coded-decimal
code is as follows: : ' '
1: long mark

0: ' short ﬁark

Decimal value

o|t|2l3|4a|5]6:7|8]09

Binaryucoded¥
decimal code

- T R N N
oo o 6 o
R T R e =
o c»”hﬂ'c{ o
R~ 0 
o0 O O
e =T ©
=S Bo= o
o o o o =
T <5 -

RO M o

2. The'ralngaugé uses 3 digits, but the water-level gauge uses 3 digits
rort g digits dependlng on the measurement site. . When the number of
measured digits is 3 ditits, the number of digits to be sent out is
uniformly 4 digits by addlng "0 as a dummy.

3. The station nﬁmbérTof gaﬁging ététibh_should coincide with the
calling Qrder; considering cOinstallation of a monitoring system.

4, The item of addltlonal 1nf0rmat10n handled by one gauglng station”
ghall be one of the follow1ng.

(1) Power supply Voltageidrop_
(2} Power supply:abnormél

(3) Watér level éfﬁormal

'(4) Housing'dbqr oﬁen/élose
(5) Other épeCified items

5, The bit configuration of the additional information is as follows:

—— —— ; ]
Additional information | _
Tren bit format Printing
o — " format
8 | 4 2 i P
: Norﬁai . -0 |1 e li ' 1. .
Abmormal [ 0 | 1 |1 | 0 1 -
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CHAPTER 3 EQUIPMENT COMPOSITION AND SPECIFICATLONS.

3-1 Master station Equipment

3-1-1 Equipment composition

1) The eqguipment composition of the master qtatlon, including
standard compogition and optional functions, shall be as

follows:

Monitoring } . . -
equipment —ef—m———ro——— Vo
Multiplex Tprequency 1@%4-; I Bla??ging
_radlo eq. = deviation |¥7.Z2_ b bt
: . 1. -interface
Wired correctingj. (3] ‘merface
P Unit S * Antenna
gauging .. o eaoeten e O 1 ANy
equipmént R S T Repeater . :
External 1
External ' i : contrel b
\ —m starting anit |
eq. t ounit ¢ et Rkt 4
- e e e — -t .
. i S
Test ~+.Calling ﬁadio
panel | L] control Modem . .
: unit | equipment
- Clock sl - Time:  j» - { ' -
control | :
Unit ~ Receiving Printing . L
> control - ] control Typewriter
unit unit C '
ACLO0V. - : - - : ,Obéraﬁigg
or DCZZIV Power ] 1/0 _ - UHit/c_onsole
supply iatevface | 1 . T T T
(+ground) i _interface . : (] P***“A€> Other eq.
: | External - "1 : .
| output 12 = 0Other eq.
= . .
. | ’Elnterface R Ll o other eq.
. . 0 . X A, .i......l
TELEMETERING EQUIPHENT i

*

Legend : 1.

‘2.

3.

’___..._-

' [H Optional functinns
)

b e i
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2}'COmpcnenté'SHa11 be as followé;~

Remarks

.
3
W00 W N

[
et
<

t
—
E—I

12
-13

~14

W WM

!

Name . Qnt'y
Teleﬁetering eduipment o1
Modem 1
“Calling Coﬁtrol unit 1
Retéiving control unit 1
Printing control unit 1
1/0 interface 1 1
Time control unit 1
Test panel " 1
Power supply.unit 1
Bay | _ ' 1
I1/0 interface 2 1
Frequency.devia?ion '1
~ correcting unit .
External output interface -1
.Repeater control unit: -1
 External starting unit ;i
Operating unit/consolé' 1
Typeﬁri;ér L
Radiﬁ‘equipmenf 1
Anﬁénné équipment 1
_Anténﬁa 1
_Coaxial arrestef 1
Clock "

Acceésbries. o ' _ 1 set
Tést cord o B
Adjustﬁént'toéls ' | 1 set
'Handset S | : ' : :l:.
Instruction:manuél - 3 éépiés.'
Tést data _ _ 3 coples
Technical service card 1.1 cépy
Accessory box. - : : 1

Optional function,
Conforms with SSI.

Confofms with 5§87,

Conforms with SSI.

Conforms with S§S8I,

3inc1ﬁding'those for

each station equip-
ment.

In. card case.
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[COMMENT 161

The "Technical service card" for the master station consists of a block
diagram, components diagram, transmitting and receiving radio frequen-
cles table, send level table for each control signal and subcarrier
signal fraquency table, and has the follow1ng contents:

1. Block diagram

(l)'Diagram of each functional block. The operating system and each
signal ayotem are clearly indicated .

(2) Symbols whlch can be collated w1th the components diagram of
item 2 below are indicated at test points,

- {3) The standard level of each transmittlng and receiv1ng signal is
entered in the system diagram.

2. Componente diagram

(1) The printed circuit boards and other units mounted in the
telemetering equ1pment are clearly indicated in this diagram,
Symbols that can be'collated with the block diagram are
indlcated at the U llnks and other test po1nts.

(?) The staudard level, allowable range and measured value are
stated at the Lransmitting and receiving signal test points.

3. Transmltting and rece1ving radio frequenc1es table
.When the telemetering equlpment is equipped with radio equipment, -

the frequencies and transmitting output of rhe radio’ equipment are
entered in thig table. :

4, Send 1evel table for each-calling-signal

The measured send 1eve1 of each calllng 31gna1 is entered in this
table.

5._Subcarrier frequency table

The subcarrier frequency of the response 51gnal used in thlS system
is entered in this table.

The technical service card for the gauglng statlons, repeater statlons,
and: monitoring stations shall also conform with the above.

3-1-2 Functions and ratings

1) Telemetering eduipnent

Of the following units,'the modem, receiving control unit,
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printing control unit, time control unit, and powef stpply
unit shall also be appllcable whcn these units are used at a
monitoring station.-

(l) Modem

This unit shall send the calling signalé and convert the
frequency modulated signals into pulse codes,

(2)-Calling‘qontrol unit

Thils unit controls qaliing of the gauging stations,
A maximum calling capacity of this unit shall be 30,

(3) Recelving control unit -

This unit shall convert the demodulated series code into
parallel code, and perform code checks.

(4) Printing control unit

This unit shall output the following items in the
parallel codes converted by the receiving control unit,

(a)'Numbers'and:symbois: 1,2,3,4,5,6.7, 8 9.0, +, -, & ¥

(b) Functions" Space, tabulatlon carriage return, and
power control

=

(5) 1/0 interface

This unit shall exchange signals between the calling
control unit,. receiving control unit, printing control-
unit and test panel, and shall exchange signals w1th
external devices as operating units.

(6) "Pime control unit

This unit shall be driven by 1 minute pulses from: the
clock, and shall output the date and time data to the
other units.

The date shall be changed automatically, and number of
days of the month shall be set manually.

[COMMENT 17]

1.3Measur1ng capac1ty of 30 statlons has been selected cbh51dering'
the data gathering time, but up to about 40 stations is. possxble,
if necessary.; =

2, The time control unit may also be incorpdrated.in'tﬁe:glock.
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(7) Test panel
Telemeteriﬁg_eqﬁipment shall have the following funetions
for system monitoring and maintenance at the test panel,
etc. :
Function Opera~ _Disu Remarks
SR tion “play -
_ : : ' ]
1 | Test calling i Q- - Individual
2 | Reset: E o - For operation -
: : raset
Buzzer off 0 -
Voice communication o | - _
5 1 1/0 level measurement ' - D - At U-links, etc,
' (By external
measuring
instruments)
6 | Lamp test _ ‘o -
,Calling frequerncy : o -
_ transmission
8 | Power ON/OFF - B o -
‘Squelch adjustment ' ' o - When equipped
. ' - a ' with radio
B L _ _ equipment.
10 | Typewriter printing ON/OFF o, | - '
11 Répeating start, stop o - '_Whén'repeater _
~control : station instal-
led.
12 | Data bit display - o
13 | Manual lock f - 1. 0
14 | Receiving failure - | e
15 :Trahsﬁitting - o
16 | Measuring _‘ . 7 - o
17 | Power R _ - | o O oo
18§ | Monitoring by voltmeter - | o Power supply
' : S o .. | voltage meas~
. |'uremént use
(8) Po#éf Supply_unit
This unit shqil.supply the necesSaty pbﬁer'tq each unit.
Its dnput shall be AC1O0V or DC24V (+ grounded).
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[COMMENT 18]

1. Of the operating functions ‘of the telemetering equipment, test call-
ing and repeating start/stop control c¢an be performed by setting the
calling signal by a rotary switch or other switch, considering space
and economy, . .

2. 0f the operating functlons of the telemeterlng equipment the 1/0
level measurement is provided for measurement of the S/N 1atlos of
the telecommunlcatlon links.

2) Opéraﬁing unit/consdie

(1) The operating unit shall be connected to. the telemetering
equipment and shall perfoirm the following operatlons and
display. Tt shall be of table-top type.

However, it shall be of stand-alone type when an operatlng
console is used.

Function Opera-~ | Dis- " Rematks
_ tion play :
1 | seation selection o . - - Maximum 30
: ) ‘ : ' | stations -
2 -} calling: interval setting o I = | 10min, 15min, -
: o - 30min, ‘1lhr,
: 3hr, and 12hr
3 MéaSuring mode selection o - '
(All stations or
_ individual stations
4 | Manual starting, reseiting 0 -
5" | Buzzer off - o -
6 | Voice communication ' -
7§ Transmitting : _ - o
8 Weasurlng o - o]
9 | Received data display - o
10 Respondlng station - o
11 ' | Manual lock .- : - o
12 | Receiving failure - | e _
113 | Time dlsplay, correctlon ‘o o |Digital display
14 | Power _ - - o
15 | Burnt out fuse o 1 - ‘0
16 | Lamp test = -_1 - :_" o T} - _
;7 Repeater control and : 0 ' 0 Opfidﬁal
display I : | function
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(2 The pénel=layout of the operating unilt console shall
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b. For 15 stations capacity
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C.

Others

(a) Pimensions shall be specified in SSI.

(b)'if there i§ an unnecessary Swifch that shall ‘be
provided as a spare one, ‘but wiring shall not be

performed.

{(c) A time correction function must also be prov1ded
at the 0perating unit/console, in addition to
those given above.

d. When a stand-alone type operating console is required,
‘it ‘'shall be specified in. SST.

[COMMFNT 19]

: 1 A btand-alone type operatlng console’ conforms with the SSI but

‘operation and display shall be within the range- of functions of the
peLating unit, as a rule,

2. thn'ﬁhefoﬁtpot'of the A/D converter in damjwater—levcl gauge or
other similar: sensor equipment is connected.in' parallel, a function
‘that constantly displays the dam water level etc, can be added

accordlng to 'S

SI.

‘ 3) Typewri

(1) Raf

(a)

b).
()
(@

(e

(£)
(g)

3(2).Thg

(a)

ter

ings

Cafriage widtﬁ
Line feed
Chafactér'siie_
Printing speed
Control’kéys
Printing kéjs

Maximum printlng
width :

13, 18, 24 or 27 inches, 5pec1fled

in SST.

'1/6 1/4 1/3 and 1/2 inch

(Selectable 1n & gteps)

;lz'chars/inch:.

4 chaxs/sec or greater
(alphabet only)

Power,'carrlage return,.tabula—.
tion, spac1ng and ribbon selecrlon‘

’Numbcrs and'alphabet,

(Carriage width - 1 inch)

afollow1ng functions shall be remotely controllable.

Numbers f— ;

1 2 3, 4 5 6 7 8 9 and 0

-0 =27




(b) Symbols

\"
7.! -_{~’ =y

(¢) Others :Carfiage:rétﬂfn,'tabulation,

gpacing and power control

[COMMENT 20]

1. One typewriter shall be connectable tb_éne telemetering equipment,

-2, The number of gauging stations prlntable at the typewrlter is found
as follows: : :

{(Earriage widthi— 1 inch) X number of

printing characters/inch - (number of date,

Number of printable _ time printing characters)]

gauging stations

_Number of printing characters/station

12 chars/inch

Number of printing characters/station:'

(NOTE) Number of printing charécters/inch:

8 chars/station

normal

{NOTE) U indicates a space.

Number of date printing characters: 8 chars
Number of time printing characters: 8 chars
'3, Zero suppression not performed,
4. Tabulation example
DATE TIME No. 1 No. 2 Remarks
o station station
uO2ut8uu | vl2000us | UI2340+0 | U2345u+u | Example of all
' - ‘ 1 stations calling,
yo2uisuy | ul2u08uu U3456U-4 | Example of indi-
i vidual station
calling.
Example of power Example of

poweyr abnormal

5. Dec;dlng the recordlng paper
The: width of the recording paper: is declded from the number of

'gauging stations, and the length of the recording paper is decided
from the number of llnes ‘printed on one sheet,
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( Recording paper example )

|

Length of

¢TME | STATION |STATION

DATE NAME | NAME

paper

EE:::ﬁﬁjjﬁ
| _ '
= Width of paper ——— >
(Legend)

The case when JIS standardq A size and B size paner is used is

shown below.
{Conditions are 1/6 inch line feed'and 1 inch = 25 4 mm margln at

both ends of the paper.)

Paper size Number of | Number' of |
s - Standard | Width | Length | 82uging | printing | Typewriter
= . : stations lines
(mm) | (mm) .
Y R :    30 186 24 inches ér}
Al _ -:594_ ?41 or less or less - | 27 inches
A2 420 594 19 128 18 inches
L T - or less or less
: 1 _ 12 87 .
A3.-_ 2977 .7.420 | or 1ess ok less 13 1n§hes
By s15 - | 798 .25 1 . 159 . 24 inches or
or less . or less 27 inches
B3 34 | si5 | 6| 109 18 ‘inches
S S LT cor less | or. less. |- -
B4 257 | 364 L0 T3 13 dnches
S or less or less :

) Radio equ1pment

This equipment shall be installed at" the telemetering equip—
ment, and shall satlsfy the following functions and ratings.
Morecover, these speciflcations shall also be applicable when
this equipment is used at the gauglng statlons, repeaLer

H - 29




stations aﬁd'monitoring stations.
(1) Functions

(a) Antenna matchable - Standihg_wave_ra;io 2.0 or less
range ' ' :

.(b) Tfanémittiﬁg output 'By”éxéernal meter
check

(c) Modulation input o
check

() Demodulated output o
check ' :

(e) Squelch adjustment Continﬁously variable

(f) Demodulated output Standard valﬁe +3dB
adjustment

(g) Monitor speaker 0 to 0.3W
volume ‘adjustment

(2) Transmitter ratings

{a) Type'of-emissibu F2, F3-

(b) Output . specified out of 1V, 3w and
: : 10W according o SSI,

"Moreover, output’ rating shall be
between +10% and -20%Z at 12, OV '
power - supply voltage.
(However, shall be within +10% at
12.0V power supply voltage at
normal temperature,)

(¢) Frequency ~ 70MHz band or 400MHz band.
‘ ST 3 Frequency, specified separately.

(d) Aﬁtenna‘impédance', 500
(e}'ﬁodulation method Phase modulatlon
(f) Modulation input ' lkHz, llnear up to 0%,

Input requlred for 70% wmodula-
tion is w1th1n ~4dBu +3dB.

o _(g)‘Allowable frequency'_w;thin_ilo_x 10-%
error . : .

_(h)_haximum frequency . Within 5kHz
' ;dev1at10n '
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{1) Modulation _
frequency response

(j) S/N ratio.
(k)'Distoftion

(1) Spurious
P U ——

(m)-OCCQpied bandwidth

(3) Receiver ratings

'(a) Ffeqdeﬁcy'.'

'(b). Antenna impedancé'

{e) Receiving‘syStem

(d) Allowable local

\ coscillator:
frequency error

(e)" Bandwidth -

K¢3) Séléctivity .

(g)'Rece1V1ng frequency

response

(h) s/N ratio

‘Referred to_lkHz,‘BO% modulation

0.3kHz ~ ~10.5dB £2dB
2.0kHz  + 6.0dB *2dB
2.7kHz . + 8,5dB *2dB
3.0kHz 4+ 8.0dB +2dB

45dB or greater at lkHz, 70%
modulation .

10%. or. less at lkHz, 70%
modulation :

1mW or less.
Moreover, must be 80dB in-band,

:60dB or more out-of-band’ lower

than average power of fundamen-
tal wave,

1mW or less.

Moreover, must be 60dB or more
lower than average power of
fundamental wave,

Shall be within 16kHz.

_7OMHé band?of 400MHz  band .
Frequency, specified separately.

50

'Superheterodyne

Wlthln +10 X 10"5

12kHz or greéﬁef éf-ﬁdB'dOWn

‘Within 25kHz at 70dB aown :

Referred to lkH?, 30/ modulatlon
0. BkH? +10 SdB +2dB

2.0kHz - 6.0dB spd

2.7kHz - 8,5dB #2dB.
'*3 OkHz - 9. 5dB +2dB.“3'

--.BOdB or greater at 15dBpV input
at: LkHz, 70% modulatlon
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(1) Squelch Openad at lOdB or less noise
o suppression input voltage (or
0dBuV or less Input field .
strength). Continuously’ varia-
ble to '20dB noise suppre551on

voltage..
(1) Receiving ' 70MHz band: SdBuV,or'less
sensitivity {248V or less at normal
S temperature) :

400MHz band: 4dBuV or less
(3dBuV or less at normal
temperature)

(k) Spurious response 70MHz Bnad: -80dB . or less
o . 400MHz band: -70dB or less

(1) Blocking With a ,wanted signal, 6dB higher
: than ‘the necessary input voltage
for 20dB noise quieting, the input
voltage of an unwanted signal,
15kHz detuned in 70MHz band and
25kHz detuned in 400MHz band,
"shall be

70ﬁHZ‘eband: 80dBUV or greater
400MHz. band: ~ 70dBUV or greater

(m) Intermodulation Noise quieting shall be 20dB or
characteristic less when an unwanted signal
causing an intermodulation is
applied at 65dBUV input voltage
" without any desired wave.

(4) Others

This equipment shall be prov1ded w1th functlons which -
protect the transmitter and receiver agalnst opening or
shorting of the antemna- system and excessive input.
Moreover, external conneciions shall be made with N type
connectors.

[COMMENT 21]

1. Slnce this system ‘uses audlo band frequenc1es for the calling signals '

‘and response signals, the: overall frequency response between the
‘master -station.and gauglng stations must he considered

The installation of a repedter station in the radio links has an
'especially large’ affect .Therefore, the conventional specifications
" have been modified as the characterlstics shown below.
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12,5]----& 10,5 .
_ ol . Td g 10
T 8.5]=~y o Transmitter
characteristic
o _ Overall
4B charracteris;ic
& -8,5{.--4 < Recelver
_ 7 characteristic
~12. 5", :
1

[ :
Modulation frequencdy  kHz

Moreover, the overall characteristic is flat from 0.3klz to 2.7kHz
‘because it has been determined from the ‘minimum and maximum frequen~
cles of the 51gnals to be transmitted

2.'The standlng wave. ratio of the maLchable load for the ttansmltter
. and receiver has been made 2.0 by .the follow1ng reason,
The standing wave ratic of the antenna is a maximum 1.5, but the
standing wave ratio is generally assumed to be about 2, 0 when the
effects of insertion of a coax1a1 arrester and connectors, ate.
are cons1dered ' '

5) Antenna equipment

The antenna equipment shall fully satlsfy the follow1ng
spec1f1catione.

The . spec1f1cat10ns shall also be’ appllcable when thlS equlp—
ment 1s used at ‘gauging statlons, repeater stations, and
nonitoring stations,

() Antenna

- (a) Fre@uency _ : .70MH5 band or 4OOMHZ band
: T "Spec1fled in SSI
'(b)‘Typé : : : 'Spec1f;ed in SSI.
(C)-Impe&ance:. L 50 Q
{e) Stanﬁing wave ratio 1.5 or lesg at the specified
T ""frequency
" (f) Polarization :_ ' Vertical'as standé;d
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{(2) Coaxial arrester

A coaxial arrester which grounds lightning shall be
provided between the antenna and radio equipment.
This arrester.shall not hinder the functions of the
radio equipment. ‘

a. Ratings

{a) ;mpedence : 50 12

Insertion loss

(b 0.5dB or less
(¢) Standing wave ‘1.2 or less at the specified
ratio

frequency

[ COMMENT 22]'

1, The kinds and typical 1atings of applicable antenna elements are

-as follows: _ : N S S ' -

Kind. _Gaih Front-rear | Fréquency width. *
(GIS) |~ ‘ratie .| in SWR rating (1.5}
3-element folded 8dB | 13.dB . | Specified frequency
-Yagi antenna Qr more | Or more. only
4-element felded §;5'ﬁBf 13_dB” . .&0 
- Yagi antenna _or more or more s
S5-element folded 11 dB 13 dB Cae
Yagi antenna or more | Or mMore :
. : 2 -d]
Braun antenna 2dB | do -
- _ or more S
Sleeve antennd. 2 dB' i o do
- or more-
Wideband 3-element 6 dB . 10 dB - : '5 s
folded Yagl antenna | or~more |. or more - ST
Wideband S-element . -9 dap | 10.dB e
_ : B IR . : 5 ‘MHz
‘folded Yagi antenna’ | or more. or more : :

2, Slnce the gain’ and directlvity will. deterlorate subvtantlally rela— N
tive to the other frequency-when a general antenna. is'used in a .
radio link having different. Lrausmltting and recceiv1ng frequencies'
and is set to only one of these. frequencies, 4 wideband ‘type’ antenna
or separate transmitting and receiving antennas should be used when
there is not S0 much margin in that radio 1ink
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6). Clock-

The clock shall fully satisfy the following specifications.

(1) Accuracy ' Daily error‘within'tS'secohds
(2) Output signal 1 minute pulse 51gnal
(3) Power“failure | d.30 minutes or more by floating
guarantee time ' charge system
[COMMENT 23]

Operation by applying an extérnal 1 minute pulge to the time control
unit is also possible, In this case, the clock is unnecessary.
Moreover, when several clocks must be installed at the same station,
the time conttol unit of each clock should be drlven by a 1 mlnute

“pulse from the main clock.

3-1-3. Additlonal functlons

The following functions may be added to the telemetering '
equipment according to $SI.

Moreover, these specifications shall be appllcable when the
follow1ng units are used at the gauglqg stations and repeater
stations. o : :

1) I/O'interfaCe:2

Thls unlt is used for connectlon to multlplex radio equipment
and wire gauging equipment. It shall_saplsfy the following

- ratings.
(lidI/O-levéi ' .'Settable'éithin}a rangezdf 0 to -25dBm,
"(2) 1I/0 impedance 600Q +20%-balanced
{COMMENT 24]

‘1, When the data code is sent  to another point; the receivéd'”

" FS signal ¢an be sent directly by branching circuit (hybrld trans—
former ete. ) : .

2. The nﬁmbéf of I/OfﬁaﬁhsﬁiS'a?mQXimdm of 3 paths.

‘The numbet of pathsjequippéd must be specified in SSI,

2) Fréqueﬁcy'déﬁiétidﬁ correction'unitz
This unit is inserted when the frequenoy dev1at10n caused by

the multiplex radio circuit exceeds 1Hz.
It shall satisfy the following ratings.
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(1) Maximum correctable ffequehcy deviation ~ Within *15Hz = |
(2) Corrécfion'accufacy S I :’. +0,5Hz
3) External output interface

This unit is used for- connectlon to a display unit, etc.
It shall satisfy the follow1ng couditlons.

(1) Shall be n0~voltage conractq.

(2)_Shall close contacts by 1ogic ", :
Load conditlons shall be 50v, 50mA or less.

{3) Klnds of output signals

a. Output format

Output: signal Output signal _ Signal'format = Remarks
name contents . L

Measured BCD 4 digité Momentary 3 -With_ogd‘pafity._

value 20 bits, 31gna1 bit at each digit.
station No. BCDSZ:digifs' - R

- 10 bits:  do. R
Current time :BCD 4:digits : Cohiihudué"', witheut ﬁarity
: - .13 bits signal bit

1 minute ' B '

pulse .l b}t de.
Calling time - |

interval 6 bits da.
Ferogie 1 bit do.
measurement : . e o
Manuéi' S ' :
measurement: 1 bit .do.
Measuring ' 1 bit - . do.
fHﬁéief--l- _ .
‘station power - 1 bit - ' do.
abnormal : '
Strobe SR ao e e e Momeﬁtafy”?” _

- Lo : - 'gignal ..
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‘b, Data guarantee time

. Output of data Shali cOhfotm:with the following time
. chart. ) ’

Measured value ____ )
and station No. - - :. : :- :
: |l . e M |
Iprocessing ~|Processing -
1of gauging |of gauging
station | station
'No.n. "No.ntl.

Data guarantee
‘time (strobe)-

i

!

|

)

b

|
T

t

[

| ]
| i
A |
' :
| 1
| t
' |

— T
Data collection : e :
_interval o -_iOOmSee
S T or more

-[camm 251

l. The maximum number of output paths shall be 3. .
The number of" paths equipped must be specified in SSI.

2. The kxnds of output sxgnals nust be selected and spec1f1ed in SSI
after an adequate’ study of the connected devices.,r

4) 2epeater control unit
This unit shall have repeater station start/stop, transmitter
,sw1tch1ng, and receiving. and process1ng functlon of repeater

station status 51gna1

' TS) External startlng o

This unlt shall have functions that permlt starting of ‘the’
telemetering equipment from the outside. Control by external
sLartlng_shall be specified in: 881, ‘

i_a All gauging stations

b. Gauglng statlona set at the operating unit
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¢, Gauging stations specified befdrehand'

The time chart shall conform with the following:

Reset signal -— : -

Start signal - - T T

The reset signal and start signal shall be relay contact
input.  Load capacity shall be 50V, 50mA or less.

[COMMENT 26]

1. The reset signal for external starting resets all operations other
than by automatic calling.

2. 0Of the edditional functions of the telemetering equipment, those
given in item (1) below are wired or provided with space at the
time of delivery and may be added at the site after installation, b A
) quever,'addition and modificationfo¥ the additional functioms g
given in item (2) below at the site after installation is uneconomi-
cal, and may be made by providing a separate bay from the standpoint
of space, etc., depending on the contents,
(1) Additional functions at. the 51te after installatiom
a, Connection to multiplex radio.eQuipment
b. Connection to wire gauging eqhipment'
¢. Connection to monitoring equipment
d. Connection to external interruption device

e. Conmection td operatof's console

(2) Additional functions which must be provided for at the time of
delivery

a, Connection to a display unit
b. Connection to automatic gate control equipment
c; Connection to other equipment

d. Addition of repeater control fuhctibn.
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3m2-Gauging;Station Equipment

'3~2m1 Equipment composLtion

l) The equipment tompositlon of the gauging srations, including
standard composition and optional functions, shall be as
follows,

4
Antenna <7

r—-._'.'_'n._.._...-_'- '..—-g ! -- . . _ X "
. Water+level BEd ' . Data
gauge or ! Input o Transmitg- [T Modem  la. Radio N
. LA * interface ing control . &
'i,?a ngauge __J 1 : unit 1 equipmen
) N ul T [ ——————
I _Watel’-—level- | 31 . IHPUt. Frequency' .
gauge or | ﬁi“tergace :deviatidn | f“éiiplex
L, . 1 a
+ raingauge | b e e - jcorrecting f*—“‘*f equipment
it e e I
' Receiving | —————
- control ' B '
unit 1
Additional __| F"E&";“f“‘i [ e E ‘
information 1 eceiving ] 4 /o 111 Telemetering
- I conerol ! i dnterface F 1{____“_;%>equipm6nt
oendt 2 . L2, for Master
station
DC. 12V Power
_ supply
{- ground) unit |
' TELEMETERING ~ EQUIPMENT
Legend : 1. % - Not used when connected o multiplex radlo '

equipment or directly to telemetering
equipment for Master statiom. -

2. [::::j "~ Standard composition
3. L0000 Optional functlon
4. 005

"Equ1pment out51de the scope of these_
- specification.
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2) Components shall be as followe; o

Name ' ' 'Q?ty: -~ . Remarks

1 'Telemetefing equipment.
Modem :_ ‘
.Data Lransmittlng control unit

Receiving control unig 1

.Input_in;erfaCe 1.
.Power.supply unit

Cabinet

}
SR - T R S VR
B I T L R

I/O ihterfacé "Optional function.
' Conforms with SSI,

-8 'Frequency deviation correctlng 11
unit :

-9 Rece1v1ng control unit 2

=10 Input interface 2 - o . 1 n
'2_ : ,Redio'eduipmentﬁ _ 1 anforms:with"SSI.
3 Antenna equipment = . - B 'thforms with SST.
= 1':Antenne“ : s : 1 '

~-2 | Coaxial arrester .

4 - : ‘Repeaier CQﬁtrql ueit . 1 Conforms with SSI.
5 Aeceseériesf'

-1 Han&'ﬁierephone | . . i

~2 Test cord . o R B |

-3 'AdJustment too]s N 1 set

;ié Instructlon manual o o041 copy

- 5| Test data L S -|L copy | _
—_S;ZTeéhﬂical service card - L  . |1 copy | In card case

~ 7| Aecessory box ., f N ‘ :j : 1 '

o 3—2m2'FﬁnCEion§_and ratings 

l).Teiemetefiﬁg equipmehte
(1) Modem
'Thls unit shall have - a medulatlon Function which converts o
 pulse code into a frequency modulated signal, and a

_demodulation function whlch receives the gauging station
'_--calling signal. ' :
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(2) Transmitting control unit

“This unitrshali have a function ohich converts the ihput

signals from the rain gauge and water-level gauge 1nt0

a response 31gnal

(3) Receiving control unit 1

:This unit shall. perform.frequehéy discrim{nation'of the

calling signal (2~frequency series,signal) from the

master station and .provide an oatput to the tranamlttlng
control unit only ‘when the unique. frequency pair to its

‘own station has been received.

‘The number: of stations controllable at this unit shall be
~ one, but addition of one moie station shall be possible
:__according to S8I. :

(&) Input interface 1.

This unit shall be connected to the ralngauge, waterwlevel

gauge, etc. and shall have a function which interface

these devices to .the. tranemitting conitrol unit,  The number

of gauges connectable to this unit “ghall be one, as stand- -
_ ard but shall ‘be expandable by one accordlng to SSI.
(5) Power supply unit
This unit shall supply the necessary power to- each unlt
- TIts input shall be pelzv (= ground)
?'(G)fOthérs .
“a. ‘The foliowiﬁg operations shall be peffofmed.“
Ttem ¢ _-1 o ‘5-'Remarke e
1 . Speeeh';Tf*;f'*"if ;'-“" Hand! microphone, speaker
B : S " "volume adJustment .
"2 | Data code test
: transmlssion _
3 :Transmitter 1nput level Measured by'Uuliﬁk_
TI&J?'Reeeiver output level B A "-.'_ S _
'fSV'JCalling gignal ‘selection -"Measured by U-1ink or check
o fldter, input level | termipnal . - : :
6 'FS moduiator 1nput ' L

signal level

b"PtOtectioﬁ circuit
A protection function Lhat halts transmission after

a fixed period of time to:prevent the telemetering
equipment from transmitt1ng continuously because of
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- failure in the transmitting control unit shall be.
provided,

This protection circuit shall be set for a tlme
length of 6 ] seeonds

[COMMENT 27]

1. The setting time of the protectlon circuit is 4, 584m8ec as shown-

below, considering the maximum time of the response signal, but ' .%?
has been decided to be 6,000 = 2k ,000mSec considering the setting S
accuracy. '

Response code ~ '"l o L‘ff;_'
" |e-Head space -»=— Data code" -—4+ﬁ"4*
(1500+300mSec) o -‘\\ End' space
Shortest code .’ (80*16m8ec)
“configuration
i 1344mSec -
. Longest ‘code
configuration
1 2688mSec

<———— Tfansmitting time ——————>

( Responée signal: 4584mSec )

2) Repeater control un1t '

‘This unit shall be’ 1nstalled at tHe telemeteling equipment,
" and shall have a function which.sends the repeating-start

signal -and repeating-stop signal, =~ =

Tt shall have a.portable constructiom:

Th1s unit is installed accordlng to SSI.

[ COMMENT 28 ]

f The repeater control unit has-a printed c1rcu1t board constructlon,
~and can be used by installing it at the teélemetering equipment,
Moreover, it may. be eaSlly carried by placing it in a special box.

3-2- 3 Additlonal functions

_The following functions may be added to the telemetering equip-
ment accordlng to: SSI,

1) Rece1ving eontxol unlt 2

Reception of one more calllng signal trom master station
shall be possible’ by adding this unity .
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2) Input interface 2
- Connection of one more sensor shall be possible by adding
this unit, In this case, the station No. shall be glven
_separately. :

3=2- 4. Gauging station equipment current c0nsumption

. The current consumption of the gauging sration equlpment shall
satisfy the following ratings at 12,0V power supply voltage.

ltem3 : ' 1" Current consumption

lStand—by SRR | lS mA or less

| 'Receiving oo _ ‘. 150 mA or lees:
. ?1 W . 2,0 Ator'less
Tfansmittlng .l__3IH__. o 2.5 A or less

| 10w ) 5.5 A‘or less

[COMMENT 29]

1. Note that the following current- coasumptions shall be added . to the above - .
values when a: water-level gauge ds- connected £o the telemeterlng equipment

(1) A watermlevel ‘gauge current consumptlon of about O 5A ‘may be
necessary “when a water=level gauge is connected dlrectly to the
Lelemeteling equipment.. : :

(2): When the voltage {nduced ‘From. the 0utside into: the telemetering
© . ‘equipment is .considered, elimination of the induced voltage by -
" inserting a relay c1rcuit between the telemetering equipment
-~ and water—-level gauge 1s necessary, .In this case, the currenr o
consumption of the relay circuit is about 1.0A:

3-2;5?§aiﬁgaﬁgé andﬁwater—level‘gange;connection.COnditions'_

'__Connection of the telemeterlng equipment to' a ralnguage, .
water-level ‘gauge, etc, 'shall: satisfy: the’ following conditions.
- However, the winimum value of detection by the raingauge shall
be lmm, and the minimum value of detection by the water-level _
gauge shall be lem. . : : :

;l) Electrically connected raingauge and water-level gauge

;(1) Output format;- R No—voltage make contacts
' S (Closed by logic l}
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(2) Code format

'_a.'wntermlevel'gauge, Do BCD code with odd parity bit
o per digit
(paximum & digitcs).
b. Raingauge R :_BCD code with odd parity bit
. S e per digit - :

(maximum 3 digit bR
Or contact signal of evely
Lo (l pulse/nm)

[COMMENT 30]

1,

The following conditicns'are satisfied by gauging:equipment requir-
ing a gauging command. o '

(1) Response time :+ Within 1 sec (Tnme:ffdm 1ssuing of gauging
' command to transfer -of data to telemeterlng
" equipment) :
(2) Data- o B Ccntinuons_up to release of'gauging command

Water level gauging equ1pment connected mechanlcally

When the telemeterlng equipment is. connected to- gauglng equipment
that does not. outpitt an: electrical 31gnal a converter shal] “be
added. :Conmection to: this converter shall be mechanical,

The converter shall satlsfy the following conditions:

.Revolutlon of shaft 1 revolutlon/m-
" Torque ' "~ i 500 g.cm or less
Direction of rétation - : Clockwise as viewed from the shaft

'Cdnvefter - J.‘:::i:}i: ( View').'<?——«—

; Slnce connection of water—level gauge and ralngauge to telemeterlng

equipment’ employs the following system, c0n51deration must be given

to thelr 1nstallation.

i_:(l) Water»level gauge o

'f}Usﬁelly; ‘an A/D converter shall be’ 1nstalled din the water—level
gauge to output electrical signal, which is converted 1nto
_response signal at the telemetering equipmenL._
“Since there are various’ kinds of format for output of the
water-level gauge, consideratlon must be giveu tc them...
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(2)'Rainéaugé :

“To. obtain rainfall data, an A/D converter shall be ins talled
in the raingauge, or a pulse counter which counts 1 T .
pulses from raingauge shall be installed An the telemetering
equlipmeint, .

4, In principle, the AC (FS signal) tranqmlsslon system {llustrated -
below shall be desirable when the telemetering equipment and radio
equlpment are separated,

 'Radi0_-' . ‘
equipment Eﬁéemeterw censor
| (P:oteetlve) _ : EQUiPmﬁﬁt_ff“
: device Protective) . Rt T
' Power o device {0
. supply ] o Power
equipment| R : supply
T S ST .| equipment

Connection cable: 0.9 ¢ cable, as standard.

_ However, the DC transm1551on sys;em 111ustrated below may be used
when unavoidable, but: the dlstance between ‘the telemetering equip-
ment and gauging equioment (sensor) is limited to approximately
500m, Sirice this system is easily struck by lightning, its use
should be av01ded in areas where lightnlng occurs frequently.

ATelemeter~ (Protective device)
ing .
equipment
'inc1uding ,
,radio
equipment

i

(Protective déviée)

Sansor

Power..
supply.
{ equipment

lf-we;f‘Within'SOQm'4*—Fﬁ?.‘--

" Connection qéﬁlg}'f0.9“¢_cable, aé,stahdérd,
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5, Careful attention must be given to liglitning damage when the tele-
metering - quipnent and gauging equipment ‘(sensor) are separated
Lightning countermeasures including rhe facilities inside the sta-
tion building, such as the following, must be ‘taken when installed
in areas where lightning frequently oceurs,

(1)
(2)
(3)

(5)

(6)
(N

In principle,. installation ‘of a lightning rod and Surge absorb
transformer and cable protector, ete.

Series conmection of all groundings.

Installation of ring conductors 1nside and around the station
hous;ng.

Connection of structures inside the compound (iron tower, equ1p—
ment,; etc.) to ‘the nearest rlng conducLor.

In principlé;'ground’wire Shall be l4mm® or larger éoppei wire,
and connections shall be by telmit welding.

A target value of groundlng resistance shall be SOQ or 1ess.

Example of groundlng facilities of a gauglng station is shown
below.

Lightning rod
.An'tenna
18]
'
. Raingauge
Building iron frams
. Station housing % . - Feader

Messeager wire - R

. Sensor cé_ble‘ B LJ" .

o : . e Antenna
Water-level . mase .
gauge house 6 7

~ 1{: N .
- . B O g1
T L 71 1.
- - T F
NOTE 177 o ~ NOTE 2 NOTE qi;,/f::://”
] Ground rod o " Buried bare . Series comnection .
I 1= _NOTE 3 - : ring conductor ‘of a],l groundlngs .
' “Ground bus :
-(ring conductor) 1. Surge absorb transformer Loj
L : : 2. Cable proktector- o
3. Power supply equipment : %
4. Srorage battery : )
5. Rainfall recorder - ; Ground plate
6. Telemetering equipment ’ :
7. Coaxial arvester
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NOTE 1 Grouﬁd rod

The number of rods is Increased according to the grounding
resistance by driving rods (1.5m) into the ground at intervals
of 3m or more, or a grounding resistance reducing -agent is used,

NOTE 2 Bﬁried bare ring conduetor

The various ground electrodes, etc. are connected.
“The wire is bare conductor of about 229, and grounding resist-
ance reducing agent is used, as required.

NOTE 3 Ground bus (ring conductor)

The ground points of each facility inside the housing are
connected in common,

NOTEKQ Series connectibn of all grdundings
The valious grounds and conductors and equipment installed in

the same compound are connected in series by conductorb of
a. necessary tickness, :

NOTE 5 Grdund‘wire

Ground wire is laid when necessary'gfoﬁnding resistance cannot
be obtalned at: the water-level gauge installation site. :
When the water-level gauge is separated from the station hous-

ing, a cable protector is installed and a separate ground cable

of 149 ox greater is laid and connmected to the other ground
wire.
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3-3 Repeater Station Equipment

3=3-1 Equipménﬁ composition

.1) The repeater station eqhipmént, inciuding the staﬁdard
composition and optional functions, shall be as follows.

(1) For V-V repeater

Antenna
{Receiving antenna)

Antenna

(Transmitting antenna)

Rx No.l

Distributor Rx No.2

Repeating

control
unit

DC 12V
(-~ ground)

Tx No.l

P

e

Tx No.2

Test -
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Remote Status

panel changeover| | réeturn .
unit unit

Power

supply

tlundt :

' REPEATER EQUTPMENT

Legend 3 {1  standard Composition

)

=y

o

g




(2) For y-V 'rep'eater

Antenna ' : _ o

. ' Rx No.l - o ' .
. _ : //;:::3’ Repeating <(i::: Tx No.l
L ] . ' control g
Distributor R No. 2 unit : _ Tx No.2
Test External " Remote
panel . Ifo = control
;nterface equipment
Multiplex
radio- eq.
interface
& : . 'Power rfrequgﬁcyl1 Multibl
De 12V * supply jdeviation’ | ( HMultiplex
(- ground) unit correcting [<> radic
: ' Pynit t - equipment
e
REPEATER EQUIPMENT

'Legend 1. [::j Standard composition

2. {j:} Optional function
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e -

2) Components shall Be'as foliows:‘
Name - Q'ty ~ Remarks
Repeater equipment
Repeating control unif _
Remote changeover unit 1 Installed for v-v
: repeating
Status return unit : 1 ;, v
Test.panel | . : 1 o :
External 1/0 interface ' 1 Installed for p-v
_ ' _ repeating
Multiplex radio eq. interface 1 | "
Poﬁér.sﬂpply unit 1
Bay/'c.'abine': 1 _ o
Frequency déviatioﬁ_correctihg _ 1 Optional funection
unit '
Radio equipment 1 Conforms with SSI,
Trénsmitter : 2
Receiver | ‘f2
Antenha_equipm&nt_..__ | .l ' Conforms with 851,
Antenna : S n 1 set ' )
Distributor o ' _1._ Installed'a;
' repeater equipment
Filter =~ . 1 1 | Conforms with SSI.
Coaxial arrester '
Acéesso:ies . : _ 1 set
Test cord -1
Adjustment todls ' 11 set
Hand ﬁicrdphbne _ ’ : 1.
Instruction manual 1 copy
Test_daté ) | e 1 copy
Technical-servige”card - {1 copy |In card case
:Accessofy box - 11

T T T
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3~3?21Fenetioﬁs:and ratings
1):Repea;ef eqﬁipﬁéﬁt
(i) Répeat.con;rolmuhit

This unit shall perform the receiver output repeatiug
and receiver failure detection and automatic changeover
by transmitter failure.

(2) Remote changeover uni.t

This“unit-shall be.equipped-foriv~v repeating,. and shall
permit changeover of the ttransmitters by control signal
from the master station,

'(3) Status return unit

This unit shall be equipped for V-V répeating, and shall
return the ‘status of the repeater equipment to the master
station. This unit shall use ‘the telemetering equipment,
and shall convert the repeater information into numerics
and transmlit them to the master station:.
However, in this case, repeater 1nformation shall be
handled per gauging station, and’ conversion into.
,.numerics shall be as fo]low.-

1,000 100 10 1

Irem . digit | digit | digit | digit
'TTransmietef_No,-l working "1

Transmitter No.,2'work1ng_
No transmitter feilure.

_ Transmitfer‘ﬂo. 1 failure.
Ttansmitter NQQVZ failure
No receiver failure

. Receiver No, 1 failure.

‘Recelver No, 2 failure

‘Station No.; Station No, given to repeater station,

Additional informatlon, Shall be 1 digit
(power supply 1nformatlon)

[COMMEnm 317

l Since the repeater informatlon whlch should be transmitted from the o
‘repeater station to the master station covers many. items, the signal
transmission system has been decided to- be the same as that of . the
.gauging station.
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Moreover, 1f the same equipment as that of the gauglnhg station =
equipment is installed as the repeater status return unit, this
system is employed to simplify the processing method at the master
station because the same maintenance as that of the teléemetering
equipment is possible and the signal format is the same.

2. Repedtef information typeout'ekample
DATE TIME Stat%on Station .Repeéter
A B station
0z 18 12' 00| 1234 '+ 23%5;5+' ~1o20 +
NOTES: (1) The above is an example when the repeater station is
the 3rd station.
(2} Transmitter Nq.l-ﬁorking; no transmitter failure, receiver
No.2 faillure and power normal are illustrated above.
') Test panel
The follow1ng functions shall be provided at the test
panel for system monitoring and malntenance at the
repater equipment.
Function Opera- } Dis- Remarks
Sp - tion play N
1| Power ON/OFF 0 -
2 | Transmitting display - _ 0
3 'S?eech ' 1] -
- 4 gepeatlng—start _ 0. - :]V—V repeatingfonly
"5 | Repeating-stop o - 4 ' :
6 Transm;t_ter No. 1 working 0 0 Includiﬁg change-
. over operation
. " 9 n 0 0 : R
8 " 1 failure - 0
11} . . 2 N} ] - 0
1G | Recelver No. 1 failure - 0
11 T '.2 o W - 0
12 |Display OFF 0 - May be replaced by
A B - door switch. .-
13 |Transmitter changeover lock. | - 0. -
| 14 |Receiver No. 1 disconnect | .0 -
: 15 e EERI | BN 2 RN | -

H - 52




(5) ExLernal 1/0 interface

,=This unit shall be installed for u~V repeating, and shall
satisfy the following conditions. -

a. Input conditions
a) Shall be relay contact input,

4 . . b) Shall close the contact by 10g1c 1, Load capacity
e . . ~ shall be 50V, 50mA ox greater.

| o) Signal length shall be 200 ilOQmSec.

"d) Kindsnof control items
(a) Fransmitter changeovor ﬁo..l + No, 2

' _(bj o M No. 2 % No. 1
(c)'Réceiver No, 1 disconnect
;d) Receiver No. 2 oisconnect
(e).Recoiver parallei connection
b. Output conditions

a) Shall be relay contact output

b} Shall close the contact by 1ogic 1.
Load conditions shall be 50V, 50mA er less.

c) Kindé of output_Signols
'(a) iransmitter ﬁo. 1 working
(b)Y Transmitier ﬂoJ 2 working
{¢) Receiver No. 1 failure
(d) Reoeiﬁer No. 2 foilnre
(e) Transmitior ﬂo. l.foilure
7(f).Tron§mittet.No. 2 failure

(6).Mu1tiolex radio equipment interface

This unitfshall be equipped for u~V repeater equiment

* and shall have a finction that connects multiplex radio
equipment and shall satisfy the following 1nput/output
conditions.

‘a. 1/0 level " Settable within a range of 0 to
: © =25dBm.
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b. I/0 inpedance 6000 £20% balanced
(7) Power supply pnitt

This unit shall éupply the necessary power to the other
units, Its dnput shall be DC 12V {~ ground).

3-3-3 Repeater equilpment current consumption

The current cdnspmption of the repeater station equipment shall
satisfy the following conditions at 12,0V power supply voltage.

Iteﬁ:' o Cdrfent COnéhmption-
Stand»ﬁ; ' 50 mA or less
Receiviﬁg ' 1.3 Ao less
1w 3.0 A oréless
Repeéting'._ 3w ' 3.5-A oruleSS
“ 10.W ' _ 4;7'A or less

Howaver, the curtent COnSumption'in'repeating shall dincrease
1.0A at status return unit operation {(for V-V repeater),

3-4 Monitoring station Equipment

3-~4~1 Equipment composition

1)_The'equipment composition of the monitoring station, including
standard composition and optiomal functions, shall be as
follo_ws: S : : '
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* Antenna
P : | o
——— ey _ T ; _ . _
: ;". | . Demodula~ External,. |. ] Multiplex
-7 Recelver ting unit [ input radio
i [ : interface equipment
| R J
Test
" panel
. Time | 'Receiving Printing et s
Clock “}: control control - control _ Typewriter.
- unit unit unit
. . i o 1—}-———-—;» Other eq,
ac1o0v | [ power | Bxbemal [
or ' supply : o tzrface |, === Other eq..
DG .24 V. { wnit o g
. 1 : - . . _ _
(+ ground) . : i 1 3 ——= Other eqg.
. . s — '—‘—J : : ) 3
MONTTORING EQUIPMENT |
Legend 1, Not used when connécted to
' multiplex radio -equipment.
2. [::I Stﬂnd_a’rd compos‘ition
B TR ' Optional funct;itim

[COMMENT 32]
Monitoring performed by connection Lo multlplex 1adio equipment Shail
be the standard function, and antenna equipment and receiver 'shall

‘be instal1ed as optional components in the case of a 51mplex radlo
link.
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. 2) Components shall be as follows::'

Name

Remarks

Q'ty
1" | Monitoring equipment 1

~ 1| Demodulating unit 1

- 2 Receiving control unit 1
- = 3| Printing controliunit 1

- 4 .External input interface 1

-~ 5| Test panel 1

-0 Timencdntfol unit "1

- 7 | Power supply unit 1

- 8| Bay 1 .

- 9 | .External output interface 1 Optional  function
2 | Typewriter 1 Same as par, 3-1-2 3)
3 Receiver 1 Conforms with SSI,
4 Aﬁtenna'equipmeﬁt ‘Conforms with S5I,

- 1 { Antenna -

- 2| Coaxial arrester
5 Clock 1 Conforms with SSI,
6 Accessories 1 set

~ 1| Test cord 1

-2 Adjustment-tools 1 set

~:3 | Instruction manual 1 .copy

- 4 | Test data 1 copy |

-5 Technical_séfvice_card 1 copy -In_card3éasé

~ 6 | Accessory case

3-4-2 Functions and specifiéations

1) External input interfacé

This unit’is_uéed'td connect to multiplex radio equipment.
Its input conditions shall satisfy the following specifica-

tions, -

(a) Input level

_ ~25dBm
(b) Input iinpedance’ 6002 +207% balanced
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2) Monitoring.eqﬁipment
(1) Test panel
‘At the monitoring equipmeﬁt the following functions

shall be provided at the test panel for system monitorlng
and maintenance,

Opeta— Dig-~

Function t1on play’ Remarks
1 | Resetting : B o | - For operation
: resetting
2 BuZzet off 0 -
3 | Recelving tone monitor | - 1o
Input level measurement 0 - U-link, etc,
N (By external meas-
uring instrument)
‘Lamp test . ' . 0 -
Typewfitér printing ON/OFF . 0 - _
7 Squélch adjﬁstment 0. - Whén receiver
: _ ' equipped
8 'Data bit display ' - ‘ '
9 Burn .out fuse' | -
10 | Power ONJOFF - = | 0 -
11 | Power o - | |
12 | Monitoring by voltmeter LU 0 - Fﬁr power sdpply

voltage measurement

3-4-3 Optional functionsf'

The . following Functions shall be addable o the monltorlng
qulpment accordlng to’ SSI

1) External output 1nterface

_Thls unit is used to connect to a dlsplay unit, ete.
'Its output Shall satlsfy the follow1ng conditions.

(i)_Shall be no- voltage contact‘;

(2) Shall close the contact by loglc l ‘
Load conditiens shall be 50V, 50mA " or. less.

.-“(é).Kinds of output signals

a._Output format
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L ' _ . | ST
Output signal Qutput signal Slgngi. | Remarks
name _ contents format ! S
Measured value BCD 4 digits' _ Mbmehtary ;IWith 1 bit odd _
' 20 bits signal | parity at each digit
Station No. BCD 2 digits do, ! do,
: : 10 bits. : | }
Current time BCD 4 digits | Continuous  Without parity bit
' 13 bits signal | .
1 minute pulse - _ 1 bit do.
Monitoring 1 bit : do.
Monitor station -1 bit do.
power abnormal C
Strdbe Momentary
signal |

1. Data guarantee time

When data (momentary signal) are output to the. outside, it
shall conform with the following time chart. '

o

1

Processing - Prccessiné

of gauging cf gauging
station = station

No. n. ‘No. nitl,

1
!
: {
1 . !
}

o \“‘“#-—m_‘\\
O . ] . "‘\___‘_‘ .
i

100 mSec or more

i pata . t
. collection
interval

'ICOMMENT 331

‘1, The number of- output paths shall be up to 4 maximum of 3 paths.
‘The number of paths equipped must be specified 1n SSI.
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2 The kinds of output signals must be selected and. specified in S§S1
after an adequate study of the connécted dev1ces..

3—4&4 The conditions of-monitoring operation

Tbe monltoring operation starvt and stop conditions shall conform’
with the f0110wing.

1) In case monitoring is pe“formed by simplex radlo llnks, the

' monitoring operation shall be started by detectlon of the
subcarvier; when the response signal has been. directly input
from the gauging station, and shall be ended by the timer
after one series of operations is completed :

2) In case. monitoring is performed by mthiplex radio links, the
monltoring operation signal (ringer signal) sent by the
‘master station shall be received, and the monitoring opera-~
tion shall be performed only while this 31gnal is being
received,

The operation time chart for this system shall conform w1th
the following.

sasgoe g \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Monitering i : _ . '
operation : /- ' I\ '

i

_ \
Data code o
|

1

reception [STITEY KTETESI -
F? 2 Secﬂ;{ No.l 'station No.2 station
or more ' response . response
[COMMENT 341 ' '

1, Monltoring by simplex radlo llnks conforms with the system that
starts operation on detectlon of the subcarrler.

2. When a ringer signal can. be used in a monltorlng system by multlplex
radio links, monitoring by means of this signal is desirable.
However,- when" the ringer signal cannot be used mon1toring should
conform w;th the above.

345 Data processing

1) When the monltorlng operatlon is started by inputtlng the
response signal directly by means of a simplex radio link,
all the data shall. be printed at both-all-station calling
‘and indiv1dua1 statlon calling

2) when the monitoring operation is started by the ringer. signal
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" of multiplex radio link, only rhe data. code of the
.gauging stdtion received whlle Lhe ringor signal is bclng
vreceived shall be’ printed '

3) The monitoring operatlon shall be performed flom the lower

‘gauging station number -to “the higher: gauging station number, o

and printing shall not be performed when the station numbers
are reversed during oue mon1t011ng operation. .

3~4~6 Systém eXpansion function

1) 1he numbet of monitorlng qystems connectable to Lhis equlp—
'ment shall be a max1mum of two systems. : :

2) The functions of mdster qtatlon shall be addable to thls
‘equipment as required.
"In this case the operatlng time chart ‘shall conform w1th
the following, and the order of each system shall be spe*
-cifled in- the %SI :

SYstEm:A . o System B Own system
data monitoring data monitoring. . . . - control

"3 ‘minutes o¥ more’

3)'The total number of gauglng sratlons of the monltorlng
system and own system shall be withia 30 stations.__
“The station numbers in this case 'shall be one series of
'_numbers for the. entire: system,'and shall be. 3551gned in
: calllng order from low station number to hlgh station
number : -

4} Prlntlng shall be’ performed in one 11ne for the entlre
" system., :

{COMMENT 35 i

1. The transm1951on llnes that can be Lonnected to the monltorlng/
_ telemeterlng equlpment accord1ng to these sepciflcatlons shall
‘be up:to a maximum of 3 transmission lines. by combining simplex
- radiolinks, multiplex radio llnks, and -wire -1inks.- co
- A system example is given below (A repeater. statlon may also be
1nstalled in the 1inks, but is omitted heve.) :
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. System B

. I “gauging stations
System A ' System B

gauging statlons Master station

" System A
Master
station
Monitoring Own gauging stations

‘and master

station -

2. In the system example given abéﬁe, time management islﬁérformed“
perfectly and. all stations can be assumed to be controlled by a

‘single master station.
As an example of time management, 1f tlme management is performed

by the clock of each station, the 1nterva1 of each, system' (data
" interval) must. be  about 3 minutes, conqldered from the stand lent

of clock accuracy.

3, Since processing is performed'bylstatioﬁ number, there must not be
stations having the same station number, including the station
numbers of the owm system gauglng statlons.
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CALCULATTONS IN THE CIRCUIT DESIGN WORK

Formula

The free space loss 18 céléulated_by'the following formula:
Free épéce loss (dB) = 20 10g f 4+ 20 ldg d + 32.4
e Frequéncyr(MﬁZS'”
d : Distance  (km)
The additional loss is derived fyom_the'fOIIOQing:
- Additional loss (dB) = Diffraction loss (dB)
' ' f‘Topbgrébhy coedficient (dB)
' Diffraction loss is found from Fig. 1 and Fig. 2.
Topography coefflcient in the range of 0 to 25 dB is

estimated accordlng to tne condltlons of the propagatlon

_pathL

The receivlng n01se power (Prn) is the n01se power at the 1nput
" terminal 01 the recelver and cons1sted of ‘the internal noise power

of the recelver (Prnx) and the esternal noise power (Pfnc).

Prai (dBw) = 10 iog KTBF

_:Bolt7man s constant . 1 38" x 10 ~28 joule/°K"
: ﬂAbsolute temperature (Normal temperature 290 K)

: ‘Recelver equlvalent noise bandw1th (Hz)

MO R

No1se figure

Prai (dBm) = 10 1g B (KHz) + F (dB) - 144

Prnc = Ne
Nes Deteribration by éxternalﬂnoiéé (dBi
Therefore,

'an-(dBm) =10 log B (KHz) + F (dB) = 144 + Ne (dB)



The following values were used in this report.'

B = 12 Kiz
T =8 dB
Ne= 10 dB

Thexrefore,

Prn - 10 log 12 + 8 ~ 144 + 10 = — 115 dBm - =

e

The S/N (signal-to-noise ratio) improvement factor'(i) is given by

the following formula:

3.fd2{B
g s

2-fm3_

T (dB)

10 lo

Fd : Maximum frequency deviation {KHz)
fm : Modulation frequency (KHz)

B : Receiver equivalent noise bandwith (KHz)

The following values were used in this report

fd : 5 KHz

fm': 3 KHz
B 12 KHz
Therefore,
AN
I =10 log 3 x5 x12 = 12 dB
2 x 33 :

The threshold level (Pth) is given by the following equoation:

Pth (dBm) = Prn (dBm) + 9

Prn = 115 dBm

Therefore

Pth = (~115) + 9 = - 106 -dBm



Loss added to free space loss when there is diffrac-

“tien by knife edge.
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Logs added to free spdce loss
when there is diffraction by
knife edge.

~Height

Y. (m)

h u:

Distance (km)

Calculation is performed as follows when there are two diffractions:

1. Antenna heights of he and. hs,.ahd'an overall ‘zone distance of
(d1 + d2 + d3) is assumed. : o
The antennas are con51dered to be locaLed at. p01nts ho and X2, and
the diffraction loss I'1dB caused by X1 is found by. means of Figure
4-1, In this case, H1 is’ considered to be .the height of the edge.
(Distances are d1 and d2}. : '

2. Point Yo is assumed to be at ho o1 the 11ne between Xl and Xz, and
the antenna is.assumed to be at point Y&, h3, and - the dlffractlon
loss T2db caused by X2 is found from Figure 4-1.

In this case, H2 is considered to be the height of the edge.,
[Dlstanceq are (d1 + d2) and da}

.3.: This: method applles to 3 dlffractlons and is.performed.in the:
same manner also for 4 or more diffractions.




2. EXampié.

'Kinabatahgén;RiVéf BaSin .

" The free space loss and the addltional loss between Mt Balat and

Kuamut are’ calculated as follows:

£ 1 ZO.Msz
d 15.3 km

Thérefdré,g

!I

Free space loss = 20 1og 70 +720 log 15. 3+ 32, 4

93 dB '

Sl

Diffraction léésf; 342 = 51&3:

it

A
[y
1l

4 km, dp =11.3'km, H} =-20m, Ty =3dB -

9 ;"dB 3

= 10 km, d4 = 5.3 km,” Hy = - %0, “ré

ja ¥
d
L 1

. (see Fig. 3 and’ Flg 4)_;_

L :.._: .

Topdgrabhy QoeffiCien£f=_25_dB

Therefore, ,.'
5+ 25
30 dB

Additiondl loss
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Sédong River Basin

The free space loss and the additional loss between Mt. Serapi and

‘Serian are calculated as follows:

£ 1 70 MHz
d: 62.8 km

Therefore,

.

20 log 70 + 20 log 62.8 + 32.4
105.3 dB |

Free apace loss

R

- Diffraction loss = 23 dB
dp = 59 km, dp = 3.8 km, H] = 250 m, Ty = 23 dB
{See Fig. and Fig. 6)
Topography ceoéfficient = 0 dB

~ Therefore,

Additional loss = 23 + 0
' 23 dB
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_EXAMPLE OF CAPAGITY CALCULATION

1. Kinabatangan River Basin

Conditions for capacity calculation of solar cell and storage

battery are as follows:

Trig Hill Relay Station

Number of gauging stations: 20 stations
*'Calling signal time from master station: 2.5 sec/stationm
Response signal time from gauging station: 4.6 sec/station

Relay equipment current drain

'Standby : 0.054
Receiving : 1.3A

Transmitting: 4.0A (transmitting power 1w

Measurement interval I 30 mlu (48 times/day)

Speech (maintenance) : 10 mln/month (of these, 5 min is transmlttlng)
- 8torage battery used:: Pocket type alkaline storage battery
Maintenance factor '3 0.8 ' '

Minimum storage.battery temperature: . 5°C
Allowable minimum voltage: 1.1 V/cell

Assumed power interruption time: 6 days

Mt. Balat Relay Station

Number of gauging stations: 20 stations
Calling 51gna1 time from master stathn' 9.5 sec/station
Response 81gna1 time from gaug]ng station: 4, 6 sec/statlon

Relay equipment current draln

Standby : 0.05A

Rece1v1ng R '0.13A3 _ _
Transmlttlng : '12A7(Transmitting powefv20W)
Measurement interval : 30 min (48 tlmes/day)

Speech (méintehanée) : 10 mln/month (of these, 5 min is transmlttlng)



Storage battery used : Pocket type alkaline storage battery
Capacity correction coefficient : 0.7
. Annual sunshine time : 2,000 hours '

Maximum continuous non-sunshine time: 20 days

Gauging Station

Number of gauging stations: 20 stations
Calling signal time from master statidn: 2.5 Sec/station
Response signal time from gauging station: 4.6 sec/station

Telemetry equipment current drain

Standby i 0.015A

Receiving : O.iSA )

Transmitting : 124 (Transmitting power 20W)
2.5a¢ 0" " W)

2=.0A(_ _ :n ;'1: . 1W)

Measurement interval :° 30 min(48 times/dayl

Speech (maiDEEnance) 10 ﬁin/menth (fothese; 5 min is t;ansmitting)

Storage battery used Pocket'type'alkaline storage battery
Capacity correction coefficient : 0.7
Annual sunshine time : 2,000 hours -

Maximum continuous non-sunshine time : 20 days

For example, capacities of Mt. Balat and the gauging station using

a 20W trapsmitting power radio equipment are calculated as follows:

Mt.Balat Relay Station

T1 = Standby time -~ Tp - Tq
= 24 hours x 30 days - 60 hours - 60 hours
= 600 hours
= Receiving time

T2

B

(2.5 sec + 4.6 sec) % 20 stations x 48 times x 30 days
+ 10 min x 20 statioms + 5 min - -

60 hours



T3 = Transmitting time
= {2.5 sec 4+ 4,6 sec) x 20 stations x 48 times x 30 days
+ 10 min x 20 stations + 5 min
= 60 hours

1 = Average load current

= 600 hours x 0.05A + 60 hours % 1.3A + 60 hours x 12A

24 hours x 30 days

= 1.15A
P = Solar cell output

= 1.15A % 12V x 12

=166 W | 1680
c = Capacity of storage battery

_ 1.15A x 24 hours x 20 days

0.7
= 789 AH ' 800 AH

Gauging Station (transmitting power 20 W)

T = étandby time ~Tp ~Ty

= 24 hours x 30 days - 58 hours - 2 hours
= 660 hours

Ty = Receiving time _ _
= (2.5 gec x 20 stations x 4.6 sec x 19 stations)'x 48 fimes
¥ 30 days + 10 min x 19 stations + 5 min |
= 58 hours’ |
T3 = Tfahsmifting time
= 4.6 sec ¥ 48 times x 30 days + 5 min

= 2 hours

I = Average load current
660 hours x 0. 0154 + 58 hours x 0.15A + 2 hours x% 12A
24 hours . x 30 days

0.06A

I



1]

i}

It

1

it

Solar cell oﬁtput
0.06A x 12V x 12
9 W '

Capacity of storage battery
0.06 A x 24 hours x 20 days

0.7
41 AH

14 W

30 AH




2. ' Sadong River Basin

Conditions for capacity calculation of solar cell and storage

battery are as follows:

Mt. Serapi Relay. Station

Number of gauging stations: 20 stations

Calliing signal time from master station: 2.5 sec/station
Responsé signal time from gauging station: 4.6 sec/station

Relay equipment current drain

Standby ¢ 0.05A
Receiving : 1.3A

Transmitting : 5.7A (Traﬁsmitting power 10 W)

Measurement interval .30 min (48.times/day)

Spéech (maintenance) : 10 min/month (of these, 5 min is transmitting)
Storage battery used : Pocket type alkaline storage battery
Maintenance factor : 0.8

Minimum storage battery temperature: 5°C
= .
ik . Allowable minimum voltage : 1.1V/cell

Assumed power interruption time: 6 days

Gauging Station

Number of gauging stations : 20 stations
Calling signal time from master stationm :. 2.5 sec/station
Response signal time from gauging station : 4.6 sec/station

Telemetry equipment current_dréin

Standby : 0.015A

Receiving - 0.154A _ .
Transmitting : S,SA'(Transmitting.ﬁdWef 10?)
S ozsAa (v "W
2.0A ( ey
Measurement interval : 30 min'(£8 times/dé&) |
Sbeech tmaintenancej 10 ﬁin/month (of these, 5 min is transmitting)



Storage battery used Pocket type alkaline storapge battery
Capacity correction coefficient : 0.7
Annual sunshine time ¢ 2,000 hours

Maximum continuous non-sunshine time : . 20 days

For example, capacities of Mt. Sefapi and the gaﬁging stations

using a 10W transmitting power radio equipment are calculated as

follows:

Mt. Serapi Relav Statiop

Ty = Assumed poﬁer interruption time
= 24 hours x 6 days
= 144 hours

T9 = Receiving time + Tg
= (2.5 sec + 4.6 sec) % 20 stations % 48 tlmes x 6 days

4+ 10 min X 20 stations + 5 min + 15 h0u1s

= 30 hours
Tq = Transmitting time .
= (2.5 sec + 4.6 sec) x 20 stations x 48 times x 6 days _ e
4+ 10 ‘min 'x 20 stations + 5 min
= 15 hours
K1 = Capacity conversion time relative to T2
= 6.5 hours = 5 hours + 144 houxs -
= 145.5 hours
Kg = Capacity conﬁersion time relative to Ty
= 6.5 houts - 5 hours + 30 yours
= 31.5 hours '
K3 = Capacity conversion time relative to Ty
= 6.5 houre - 5 hours + 15 hours _
= 16.5 hours o | ;,;3

c = Capacity of storage battery

1 {145 .5 hours  x 0,054 x 2 + 31.5 hours'x (1.3A =0. OSA)]
0.8l x.2 + 16.5 hours x (5.74 ~ 1,34) -

= 207 AH 250 AH



Gauging Station (Transmitting power 10W)

T{ = Standby time -T2 - T3
= 24 hours x 30 days -~ 58 hours - 2 hours
= 660 hours

Ty = Receiving time

= (2.5 sec x 20 stations + 4.6 sec x 19 stations) ¥ 48 times
x 30 days + 10 min x 19 stations + 5 min

= 58 hours

Tg = Transmitting time
= 4,6 sec x 48 times x 30 days + 5 min

= 2 hours

1 = Average load current

660 hours x 0.015A + 58 hours x 0.15A + 2 hours x 5.5A
24 hours x 30 days

= 0.04A
P = Solar cell output
= 0.04A x 12V x 12
=4 W 1w
C = Capacity of storage battery
_ 0.04A x 24 hours x 20 days
0.7
= 21 Al 40 AH

i
BE






APPENDIX X

JOB SPECIFICATIONS FOR

ASSTGNMENT OF PERSONNEL .







L. Assigned Tasks of Personnel

(1) Flood Forecasting Center

General description of tasks assigned for personnel at

ficod forecasting center are as follows:

Section Designation

Hydlorogy Chief

Supervisor

Engineer

Telecom Supervisor

Engineer

Technician

Assgignment

General management of the center
planning of operation program,
formulation of budget scheme,

final decision maklng in forecasting
procedure. .

Managemerit of the hydrology ‘section,
highly technical decision making

' (Planning of maintenance, regular
" inspection, development and for-

mulation of improved forecasting
method, training program)

Technical system planning, maintenance

"and inspection (Gauging Equipment,

Improvement of facilities, routine
inspection, adjustment and repair)

Advisory ﬁo:k, highly technical _
judgement - (Planning of maintenance,

regular inspection, 1mprOVEment and
.tralnlng program)

Technical' system planning, maintenance

‘work with technicians (Spares supply
'_plan,.lnstrument maintenance program,

f7per10d1ca1 1anect]0n, adjustment
‘dnd repalr)

ROUtine mainteﬁance and inspection
(Perlodlcal inspection and repair,

-supply spare parLs and consumables)



(1)

Assignment in Disc

Discharge Observat

hafge Observation

ion by Fleat

Assignment by Designation

Group Leader:

Float Keeper:

1st Watchman:

Znd Watchman:

Stage Reader:

General management of observation procedure
including safety measures, designation of

observation time, report of measured values

Selection of specific float for water stage,

operation of float dropper

Report to Second Watchman the time when

float passes first line of view

Measure the time float takes to travel the
distance between first and second line of

view

Take the reading of staff gaﬁges placed at
first and second line of view as well as

that of standard staff gauge on every hour

~and at time designated by Group Leader

Group Set-up

FLoaf.

l.eader . :
- Keeper

First Second Stage
Watchman - Watchman - Reader




2) Discharge Observation by Current Meter

For discharge measurements to be taken during normal

water stége period, procedure stated below could be followed. -

Assignmént by Désignation

Group ‘Leader: . Geﬁeia;ﬁMéqagemént‘of observation procedure
' . including safety measures, designation of

reference line and observation location

Sounding Man: : Reads the depth of water from rods
Gauge Holder: Keepé_purfent‘meter in right position
Note Taker: Records on field note position of current

meter relative to river bank and river

bed

Velocity Taker: Recﬁrdé the velocity reading of current

meter on field note

Boat Keeper: ’Keeﬁséboat in right position by wires

'éxténﬁed from banks

Boat Pilot: Drives boat to right position and controls

‘it in water

Group Set~up .

o Sounding ‘Note :
Leader . ; L _ .
Man - Taker Ke’&per‘ : ET LOt

K - 3



3.  Assigoment of Gauge Keeper.

(1) Rainfall Gauging.Station

Trees not:

affecting - 5
- raingauges? 32

Weeds around
should be mowed

"-Héé the watch
{ correct time?.



(2) Water Level Gauging Station

Fi=

At
Feini
e

. Staff gauges are to be secured
against washing away '

Trashes should
be removed

s,
Ty

e
2

. Intake free
from clog?







i
APPENDIX L

CHECK LIST FOR GAUGING FACILITIES .







1. Rainfall Gauging Facilitles

Check lists for the inspection of rainfall gauges are described

below.

(1) 1Is there any dense forest near a gauging station which may

ot
i3 E
R

affect the rainfall?

(2) 1Is the distance between Lthe nearest wall or house and the rain-

fall gauge at least four times the height of the rainfall gauge?

:(3) Rain receiver
é) Is the mouth with a diameter of 20cm free from deformation?
b) Is tﬂe head horizontal?
c) Is it free from leaves and dust?

d) Are the legs stéBle?'

“(4) TIs the paint hard to remove?

(5) Does the pen indicate 20 mm on the recording papér when water

is poured into the rain gauge to 20 mm?
(6) After the pen indicated 20 mm, does it indicate O mm corréctly?

(7) Does the water draih_completely'when the tippig bucket is

inverted?

(8) Does the mercury switch operate without fail?

(9) ‘Does.the watch indicate correct time?
(10)3'Does_thé'regqrding rain gauge require servicing?

(11)- Is the:reCording_papef attached properly?



(12) Are the date and time of setting and replacement of the

recording paper entered?

{13} Does the pen absorb ink properly? Is the pen point free from

dregs?

(14) Is the pen pfoperly fitted into the insertion part?

'(15) 1s the recorded line in good condition? Does the penholder

move up and down smoothly while recording?
(16) 1Is the glass tube filled with water?

(17) Are entries in the fieldbook correct?

Water-Level Gauging;Facilities

A

Check lists for the inspection of water level gauges are b

described below.
(1) Suiken type water level gauge
a) Is fhé'mouth of intake tube free from clog.
b) Is. the mouth of intake tube not dry due to lowering of
the river”bed dufing dry season?
¢)  Does the tower, bridge, and the housing fequire repairing?
d)  Does the récording'water level gauge require servicing?

e) - Has the clock-worked_properly?'}pr,is thé:correspondence

between the recording time bf'the water. level gauge, the

standard clock, and-the timé of recording tables?
' Allowable time lag: (4 minites day).
) ~ Does the observer of”gaUgé‘keeﬁér péffpimiregu1ar'readiﬁgs
of the'staff‘géﬁgé? ‘Is the clock correct? Are the

" ‘entries in the fiéld-bbbk”tﬁffect?



(2)

g)

h)

i)
i)

k)

iy

m)

n)

0)

p)

q)

r)

gj

)

u)

v)

ay

Do the recordings have continuity? .

Is the paper attached horizontally?

Is the recording paper wound up correctly around the

socket?
Is the paper winding belt tight?

is the ink absorbed properly? Does the ink have the

" correct color?

Is the pen point not clogged? Is it free from dregs

and bubbles?

Are not the fleat and weight in contact with the bottom?

Are the paper setting and replacement date, time and

ﬁater_lévels éntered?

Is it necessary to remove any surrounding suspended things

and brass?

THas the water level gauge drled up under the influence of

'sedlmentation7

is the water level gauge in the housing not dusty?

Is there any need for oiling or servicing the water level

gauge connection and for replenishing'the ink?

Are there suff1c1ent ink and recording p&per7

-'Are the pulley nuts t1ght9

Is there any foreign matter in the well?

" Are the gedr linkage and'fasﬁening screws between the water

_level gaﬁgé and the teleneter A-D converter tight?

Is the géaring normal

'Digitai water ievel'gadgé an&'sensing pole gauge

General check items are the same as those for the Suiken

type water level gauges.



b) Abnormalities of the measuring pole

Are there any cracks or evidences of impact on the
PVC tube?

° Is the joint between the cable and the PVC tub lfree

from failures? -
c) Is the recofdihg paper properly wound?
d) Is thé print out clear?

e) Is'the typing ribbob not broken? 1Is it necessary to replace

it?

f) = Is not the cushion rubber at the tip of the printing

hammer cracked?

g)  Checks of iéﬁainihg recording paper.

h) © Checks of the autobalancing device and batteries for i
specifiéd-AC voltage and current settings, positive
insertion, specific gravity of battery fluids, terminals,

cleanliiness, etc.

i)  Are the seitches on?

Although digital water level_gauges_requiﬁe_spécialized knowledge
for handling, the above-mentioned checks can be performed by any

observer.

Current Meter

(1) 1s the current meter tested once a year?

{2) Is it put into a containeér While'trénsferfed?
(3) Check before and after use for:

a) _Propefccup rotation:
b) Proper buzzer sound.

¢)  Proper cord connection and no disconhection.



d)
e)
£)
g)
h)
i)
i)

Broken suspended ropes.

Proper measuring tapes,

Water in the contact part.

Contact with néked wires.

Welght attachment.

Voltage 6f the dry cells for buzzers.

Stained buzzer contact.






p

APPENDIX M
" EXAMPLE OF FLOOD FORECASTING AND

WARNING CENTER (LAYOUT)

&







Flood Forecasting Room of Master Control Station

Unit : mm

I
panel
Typewriter
-
S
3 Room 1
c.p.u.
Telemetering
Control Unit
Control consol
o and Typewriter
e :
.
AN NN
\ Stabilized Power
} Unit
|
T T
-
!
/
/
s
//
o .
2 Room 2
~t
. "‘*-.\\.
N
\
i \
i
1
—~—— ]
lo , 6000






APPENDIX N

UNIT PRICE OF HYDROLOGICAL OBSERVATION

_ EQUIPMENT AND' STATION' HOUSTNG
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"' MANUAL FOR RIVER GAUGING BY HELICOPTER







Rwer Gauo“mg by Hehcopter

The author proposcs a ‘method of flood-velocity observa-
tion by means of floats dropped from a helicapter and
photographed, in°cases where the natural conditions
: pncw.,nt the employment of normal methods

By M. CAPUCHO VIEIRA

OR the pa‘u threc years the author has bcen in
charge of ‘a party engaged "in the hydrologlcal
survey of the: Zambezi River and its tributariesin
Portuguese East ‘Africa. - Hydrometric work -in this
region is noi easy, particularly during flood seasons,
wherl ground. access to most of the places suit_a.bly
located to provide adequate velocity observations is

Fig. |. 4 sketch of 4 YH(,’(,’!’SIP(] method of river gcmgme hy hehcople: and ﬁoa.fs

difficult or 1mposs:ble, auci whcn the rivers carry

* hundreds of trees, so that observations by boat become

dangerous and the use of current meters practically
out of the question. As a study of plans of devclop-
ment very often requires a-reasonable knowledge ¢
flood discharge, a method is proposed to observe
water velocity under such adverse conditions by using

— '
{l, A e
-

-~

'\ 5 min. flight for
\ one set of floots

Vc::--l"—_~
N

VG" Qy Qs Vc
: Gl C;

WATER POWER October 1960



¥p, —

@ Filled with river water

Fig. 2. Hlustration of undeér-surface veIoczty obser-
vatzon

floats In con]uncuoﬁ with a heIicoptef The mcan
velocity at the gauging section is computed by drawing
curves of cqual velocity.

Surface- Veloc:ty Observatlons

The gauging station is prepared durmg the dry

season. Two marks on each -river bank define two
" sections AB and CD{Fig. i) for velocity control,

the same point of the pauging section; Levels of _ihe'sc
four marks are taken with reference 10 the zero of

the gduging scale of the station, and distances 4B,
~AC, CD and DB are measured: The cross section of
‘the gauging section is then determined. _
The method proposed to observe surface velocity is |
indicated in Fig. 1-and summarised below:—
" (i), A helicapter carrics 'to the station three operators
and anadequate quantity of floats, '

(ii) Operators 1 and 11, each ong with a s opwatcn,-
take up positions close to marks' 4 and C. :
(1n) Operator III, flying it the hclicopter, throws
down one float’ and Ioughly ealculqtes the max:mum
surface velocity Vms.

(iv) Operator 11I; flying- at- about 40 it. above water
level, puts down on the ‘river a sct of floats ata

distance of .about 120V, upstream of section 48, in

order to provide the helicopter timé enough to reach :

the proper-level for taking photographs 1, 2, and 3;

(v) Opéerators 1 and 11 check the time Tc in ‘which -

float ¢ travels the distance I irom 4B to CD; .
(vi) After this, a new set of ﬂoats can be opemted
in the same way.

Velacity of float ¢ is given by ¥ = L/To, and the

‘velocity of another float, « for instance, is calculated by

a;(la
Va -

Ve
6‘16‘3

mas and 2‘1}"3 Ecing taken from photographs | and 3. -

hetween which it is assumed that the mean . |,

10
velocity at any point represents the. velocity at’
o ' 'o-é ' . ]
2 | ‘ N
%)

08

ﬁ = 1-47emlfy.

2 - _ _ o 06
& = 980 cm./ve? : : oL

Rl
\ =)

o4

22

TS

N
//

4

i

o
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%

Fn; . . Cale ulated gmph of V,V aﬂd AHNV,? for a t_ork ﬂaal 30 cm. diameler and 3 cm. lluck

WATER powm . October 1960_
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- DESCRIPTION OF THE TRAINING COMPONENTS - -







Hydrology Course

" 1.
This course consisted of 1ectures, exer01ses, operation
practice and field study ' '
a) Hydrologic Cycle
- Lectures on basic concepts of hydrologlc cycle and workings
of its elements including precipitation, run—off, ground
water, evaporation and infiltration, '
- Concepts on uniform dnd non—unlform flow and Manning's
equation for the primary understdndlng of hydraulics.
- Study tour to C.T.I. Englneerlng Kawagoe Hydraullcs
Laboratory
g ' . R A g :
48 © ¢ 7 b)Y ‘Processing of Hydrologic Data
- Lectures on methods of rainfall and water level measure-

_ ment
- Axfaﬁgement ofaé;afby s;;%én-fgrﬁa;. ‘EXCerciée on data
readlng and érfﬁngémenf‘uSiﬁg*réééfding sheet
Lgétures:én data'éheckiggiéédcg@pénsatlon methods
Léc#ﬁ;eé on caiéuiatiéﬁquimean-?a}nfall_1n.a_Saéin
Brief.e%plaﬁétlon onléﬁatlstlcal and progégili£§ analysis

of data

Discharge Measurement
Lectures on methods of &iécharge measurement and use of
measuring equ1pméntsnand;fieldbookﬂfbr_entering discharge

..c:)"ﬁ'.

- measurement data



d)

e)

- Arrangement of collected data and preparation of H-Q

rating curve

-  PBrief explanation of river surveying

Run=of £ Analysis

Lectures on run-off phenomena and working mechanism from

precipitation to run-off

Run-off aﬁalysis after maﬁhematical model by use of
ratipnél formula, unit hydrograph method, tank model and

storage function model

- Fundamental formula_fpr:tank model and its application

for run—off calculation of a basin
- Lecture and exercise on preparation of coaxial correlation
diagram as possible solution to run—-off fdrecastigg

problems

Flood Forecasting

- Lectures on run—off prediction in a flood forecasting

system

-  Brief explanation on rain prediction methods

-  Flood forecasting methods.using'tank model and coaxial
diagram with attention to forecast error and forecast

time and their significance in flood forecasting

~  Exercise for preparation of coaxial correlation diagram

using data from Kiso River

'j.inxerciéé for tank-modél methéd by éiﬁulatibn with help

of ‘computer




£)

&)

h)

T
o
i

Computer Prograﬁhing

~  Lectures on fundamental theories of computer programming
~ ™ BASIC " language programming

-~ -  Lectures on FORTRAN language and exercises on tank model

"simulation and multiple fegression analysis

Administration of Gauging Facilities

- Lectures on operation and maintenance of rain and water

level gauges

General Description of Telecommunication

-  Leectures on basics and general ideas of telecommunication

Telecommunication Course

The course consisted of lectrures, practice, exercises, for

the following subject on the equipment, and field reconaissance.

a)

B)

Basic appfoach and knowledge about Hydrology

OQutline of Telecommunication

- Description‘in details about ffeq&ency_allocation

- Radio'wave propagétion (VHF, UHF and SHF band) and radio

interference

~  maintenance briefing of ‘the radio set, outline of the

 system's composition



c)

.d)

e)

£)

g)

Telemetering System in General

- Description of Telemetry

—~  Operation of the system
~  Gignals used on calling outside station
-  Pulses cofreépoﬁding to calling signals

- Station details including description on master, gauging

and monitor stations’

VHF Radio Equipment

-~ Lecture on transmitter and receiver details on the

gtandard level

~ Practical tréinihg on signal tracing, test and adjustment

of VHF radio used on telemetering system

Logic Circuit

- Brief description of logic, gates and its uses in the

telemetering sy wem

- Boolean algebra, flip-flops and counter

‘Test Instruments

-  Practice on use of level meter, calling tester, code

;. checker, signal generator and synchroscope

Gauging'Stétion |

- Lecf@ré.on-dixcuit*dqmposition_functions-of each circuit,
pulse code, signalling and calling system, inspection.

‘points and pulse checking method for each module




n)

i)

k)

- Frequency series transmission

-  Practice on testing, adjustment, and signal and level

tracing

Practice on Method of Troubleshooting on Gauging Station

~  Trouble isolation and detection method using telemetry

code checker, calling Signal'meter and syﬁchroséope

- "Actual application of pulse comparison method of

maintenance and repair

Raingauge and. Recorder

- Lecture and practice on operation, adjustment and main-

tenance

- Recoréing chart replacément method and principle of

mercury swtich

Repeater Stations

- Lecture on circuit configuration types of repeater and

block diagram illustrations
- Practice on operation and level and voltage measurements

-~  Location of test points and squelch adjustments

" Master Station

- Lecture on composition; function and oOperation

- Explanation of calling sequences of the remote stations

-~ 'Practice on actual operation'and observation of the unit



-  Hardware of the Master Station, including unit by unit

description of each module and block diagram explanations

~  Software of Master Station=includiﬁg principle of prcgfamu

ming, operational codes, octal, hexa and binary countiung,

© basic-programming and code meaning

1) Routine Maintenance
= Lecture on the dinstallation, handling and maintenance of

telemetering equipment

-  Practical training on the wire wrapping method and coaxial

cable connector for better workmanship
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Meeting on "Technical Feasibility Study

Report for Flood PorecaeLing and. Warning

sttem in Sdbah" held at the Beonomic

Plannlng Unlt Conference Room on

s, ' ' lst November, 1979 at 10:30° a.m._'

i B
In- Attendance: -
1. _Jeseph.¥eoh.th'H0h ! ' (Chalrman) Drainage & Irrlgatlon
2. Azizah bin Husain - S ' State Economic Plannino Unlr '
3. Vinceht Gadalon - - _ State Economlc Plannlng Unlt
b ‘Meinah:Ghaﬁi L State Economlc Planning Unit
E S; JLeilieVCheﬁg:‘. 3 o - Telecommunlcatlons_
6. Liew.Sek_Lin : ';Telecommunlcatlons |
7. Paul i e l_ | _Dralnage & Irrlgatloni
8. V. Thlagarajah' S ' :Dralnage & I:rlgetion
J9.. Akira Yuasa B L . JapaneseTSu;vey;Team_
10. Toyoharu leuma - ';:':'_ ' "Jepeheee;éﬁ?ﬁey Teami‘
il.V}Yasuo Koiwai Ciel ::71,_. e ' ' ..Jaﬁeeeee'Shrvey Team.
12. _Tatsuo Hamqguchi : _ o Jaﬁéﬁéée’$&rﬁeygTeam
13. Hitoomi. Nakao _' . Japaﬁeseiservey'Teem
14, -Yoshiﬁard Nakagawa -~ - = = ‘ Jeﬁaﬁésé;Surﬁey:Teemf.:
15: 'Taﬁéeﬁiiueﬁijima,. _ . : DR _Japeneseféhfqey Teaﬁf
.16:"Teiji Maeda = - :-':_ ' japaneééisgfqey_Team"
‘lMihuéééf'

L The Dlrector of Drainage and Irrlgation Sabah (chairman)opened the

' meetlng by welcomlng all present.  He further stated that the meeting is .
presently’ confined to only: Technical. Departments :to- discuss the: Prellmlnary
Report submitted by the Japan International Cooperation Agency . He. then -
1ntroduced the State Government officers and the Japanese Team.

For the benefit of all present the chairman gave a background of the
prOJect L SN : _ : L

L o He also stated that the DID Headquarters in K L.;after prlor consulta—.

'Lion with the Federal E. P U had de01ded ‘to extend a: telemetric Flood Fore~

. casting System to Sabah and Sarawak on the lanes ‘of the system run in-
Peninsula. The Japanese Government was approached to provide assietance to
conduct theé technical fedsibility studies for the setting up of such a system.
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In the case of Sdbah a]though several 11ver basins suffer from annual
floods, the Sg. Kinabatangan was -chosen because’ it 18 the most seriously
affected besides being the most suitable, by virtue of its catchment size
and sheer isolation. The chairman added that there were three ways in
which the State Government could obtain funds for subsequent implementation
of the project. They are:

(1) Free Japanese aid to lesser'developed countries.
(2) Japanese loan credlt at soft rates.

(3) Ald from elsewhere.

:Slnce Malaysia was not'cOnsidered a lesser develoﬁed country, it
did not gualify for the f‘rst type. Funds for the project would thus be
sought under the Fourth Malays1a Plan

The Japanese Team leader, Mr, Akira Yuasa, then thanked the State .
Govermment officials for the Looperat1on extended to his team. He said the
purpose of the project was important as not only flood causes damage but also
hampers development. - :

Then various members of the. Japanese Team presented the Technlcal
Fea51b111ty Study Inceptlon Report. co

Encik Azisan :of SEPU'then asked whether the present study would lead
to another report or could the project -be implemented after this study. The
Japanese Team after a. lengthy dlSCuSSlon stated that after their present- study,
their report would form a basis for implementation of the project. The
‘suppliers of the. equipment would provide the working plans of the project
for direct 1mp1ementat1on

The Telecoms repreqentatlve wanted to know the extent of -their involve-
ment, The chairman replied that Telecoms would have to provide only maintenance
service for the'télemelric equrpment and a new relay station-to be. set up
at Balat, which would feed the 1nf01matlon into the Telecoms Station at
Trig Hill (Sandakan) for onward transmission via the exlstlng communication
service between Sandakan and K. K

Telecoms stated that they Would prefer undttended stations with 2/3
months periodical visits. To another questjion, the Japanese Team' replied that
they would recommend stdndby equ1pment and that. power supply w1ll be. through
solar batterles. i : .

It was also recommended that this’ Team should make firm: proposals ‘
regardlng tralnlng of staff both from the DID and the Telecoms.;- .

Telecoms conflrmed that ‘the 70. 38 MHZ freoueney can be used for the
current tests but to legalise- future operatlon, another appllcat10n would
‘have to be made by DID. However the actual operating frequency could only
be finally decided after tests. Replying to a question frow. the chairman

. the ‘Telecom's representatlve ‘quoted a figure of approx. $l75/—'per m1le/year
rental and. operatiung costs would be in ‘the order of -5% of Equipment cost.
However he: dddEd that adequate spares shou}d be stocked o :




The;chéirman'then requested the Team to present a comprehensive
working paper, including design and estimated costs so that the Goverament
could take a dicision on the matter.

Since there was no other business the meeting adjourned at 11:55 a.m.




Meeting on Surﬁey Memorandum of Flood Forecasting
and Warning System in Sabah held at
D.1.D. Office, Nov.27,1979

Attendance; e
1. Paul Hii ' ' Drainage and Irrigation

Akira Yuasa : Japanese Survey Team

. Yasuo Koiwai
Tatsuo Hamaguchi
Teiji Maeda

Toyoharu Hiruma

~ O W B W N

Takashi Ushijima

Hidetomi 0i UN Typhoon Commitee Secretariat

o]

Subject: . _
1. Submission of Survey memorandum on Flood Forecasting and
Warning System in Sabah.
2. Enquiries ﬁade by Survey Team.

3. Enquiries made by D.T.D.

4. Others

1. Findings of field survey conducted between 5 and 20 November
were reported in a memorandum and was submitted to D.I.D.
D.1.D. shall make comments and inquiries on the contents _
after studying the memorandum. Japanese Téaﬁ requestéd D.I.D.
‘for another meeting in Kuching, since the director and other

cdncerned'officials of the D.I1.D. were not available then.

2. Enquiries made by Survey Team are:
1) Master Flood Forecasting Center (MFFC) and Flood Forecasting
~ Center (¥FC). . ' B

- The Sufvey Teaﬁ‘is planning to propose MFFC to be ' e
located in Kota Kinabalu and FFC in Sandakan, i.e. FFG
serving SOieiy.as_flood'forecasting'and warhing office for
Kinabatangan”River, and‘MFFC"as the main flood forecasting
: foice.for_Sabah;.shoﬁld'the-bperation be extended to other
fivé:s:'The'Teaﬁ is ihterééﬁéd in the availability of

personnél'and facilities éﬁd.fhié-ﬁould-bé-locatioh of the"
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offlces. The Team would llks to propose a new crganization

provided the above are available.

2)' Method of Warning

The Team has the following pians as to warning method:

a. Warning apparatus installed along the river

This plan would cost very much and its effect is reduced

in severe rains. ' o
b. Warning by patrol vehicles_and boats with the aid of warning
radio installed at D.I.D. Kuamut Office’

_This plaﬁ; however, will not operate at night and poses
problems'to personneIS'ettending:the vehicles. The effect of
warning 1s limited”to areas along the river.

c. Warning'by radio reeeiVErs lent to kampung_chiefs

The warning sent by the radio will spread from the
chiefs throughout the ksmpongs. This system can be opereted at
fairly low cost. Some'prOblemdmay arise'from jﬁrisdietion of -

districts since D;I.Di will be sending.the'warsings directly

to kampungs: If there c¢an be changes in the jurisdiction so
that warning can be.sent-simultaneously from the D.I.D. and
the Police, this plan will Work_sarisfaetOry. The eqoipments
lent to the chiefs are to be collected at the end of rainy

‘season for maintenance.

As to warning system.at.large,:the.Team'shall'further study the

one in operation in West Malaysia.

3. Enquiries .and requests made by D.I.D.

1) Appr031mate cost of the progect is needed to be ‘informed

as the project will be proposed for the Fourth Malay51an Plan.

2) Organlzatlon of - personnel at MFFC 1s requested to be proposed

3) Tralnlng program is’ requested to be proposed
.As to the above, the Team was not able to answer 1mmedlately
due to thelr reportlng schedule. The Team, however, is w1111ng:
to cooperate as much as p0331b1e. ‘“The reporting schedule is as

follows:



Submission of draft final report ... March, 1980
Malaysian Government is requested to give

comments on the above.

Submission of final report ... June, 1980

4. Others _ :
The. Team is planning to propose a FFC in the éxisting D.I.D.
office in Sandakan. The office space, however, is.rather small.
Mounting of antenna pole ( 5m leng ) 1s needed, The team is
interested to know 1if there is any fegulation for such instal-
lation. Although rather‘small in space, the Team considers it
‘appropirafe to place FFC at the_exiting D.I{D;‘office. Some
problems remain unsolved for such matters as the installafion
of emergency power generator, antenna pole mouﬁ;ing and other
difficulties_arisiﬁg_from the étructures of the Sandakan City
Board_Buildihgf If it is ever possible to construct a new faci-
lity for FFC, thé'Teém has in mind of proposing one at Trig Hill.
The Team recommends,'ﬁpwever, to héve the FFC placed in the

existing office with the addition of épace (rooms), if possible.

The quesﬁions and requests made:above'are to be further discussed
and decisions made in another meeting to be held in Kuching during
the Team's stay there. Tt is imperative that the Diféctor of the
D.I.D, attend the méetiﬁg in Kuching for the sutvey team views it
neceésary that theée matters be settled before thie draft final

report can be worked on.




1.  Date:
2. Place:

3. Attendan

Mr .

Mr.

Mr.

Mr .

 Mre.

Mr.

Mr.

Mr.

Mr .

Mr.

4. Summafy'

D
2)

3}

K e m o om

MINUTES FROM THE MEETING

27hb . November, 1979
Telecoms Office, Kota Kinabalu
ce:

Harold Read Telecoms

Leslie Chong ' o

Liew Sak Lim

0i Co Typhoon Com/U.N.
Yuasa | Survey Tean
Nakao

Maeda

ﬁakagawa

Koiwai

. Ushijima

Rentals ,
M$ 175.00 mile/yr
Nature of Lease
"Exclusive, full year basis’
Organization of the Telecoms
a. Telecoms, a Govermment Departmeut is responsible for

looking after the use of frequencies in Sabah.

b. 1,000 members in SaBah; of which up to 800 are technical
staff. Five technicians are now in Sandakan who are
able to look after telemetry.

ORGANIZATION
DIR. GEN. in K.L.
| | DIRECTOR  saBAH
(LIATISON OFFICE) REGIONAL - H.Q. K.K.

DISTRICTS | - - -

Wést.anst/ : Sandékan' ' Tawau
Interior S



4)

Clrcult configuration of microwave link from Sandakan
to K.K.

Necessary adjustments can be made

To suit the nature of data belng sent, blgnal
level and other circuit conditioning in ac-
cordance with CCUTT.

1

Data signalling bit rate

Up to 9,600 bit/sec. -
(This flood forecasting net work W111 send only
up to 50 bit/sec of data)

Rellablllty
Transmittion well securad agalnst ralnlfadlng
losses. Some lightning problems experlenced

Malntenance

Telemeter limes should be taken care of by the
custoner. As for the repair, equipments

should be supplied with 1eplacement 01rcu1t cards
for on the spot remedy. :

Frequency Allocatioﬁ.

Controlled by jointly committee of Telecoms and
Army Telecoms of Brunei, Singapore and Malaysia.




3rd Meeting with D.I.D. Sabah

Place: Sabah D.I.D. Office Director's Room

Date : November 29, 1979, fram 11:30 to 12:30°
‘ Attendahcé. " Daniel WOng * D.I.D. Deputy Director
St E " Paul Hii Hydrology Engineer
= Akira Yuasa =~ Japanese Survey Team
' . .

Toyoharu Hiruma

. Tatsub Hamaguchi
Yasuo Koiwai
“Hiroomi Nskao
Yoshiharu Nakagawa
Hidetomi 0i UN Typhoon Committee Secretariat

Subject: 1. Eﬁquirieé_made by Survey Team -
2, Brief Explanation of Survey Memorandum

1. Location of MFFC and FFC

D I D. understood ‘the meaning ‘of ‘the Team prop051ng FRC

in Sandakan . HOWever, “as. the Flood Dlsascer Commlttee will be
" organized in Kota Kinabalu, a Senior Engineer shall be ‘assigned
"~ for his task in Kota K]nabalu Therefore D.I,D. " Sabah thinks
T it more approprlate to place Master Control Cénter in Kota

Kinabalu and the’ de01510ns made in Kota K1nabalu ‘with warnlng

if necessary The Team has agreed. to that opinion and has

‘decided to place FFC in Kota Kinabalu and a Monitoring Center

1in Sandakan. We finally decided that use of telephone line

’between ‘Sandakan and Kota Kinabalu is’ more econom1cal than the
) dlspatchment of an englneer to Sandakan

* 2. Methed of Warnlng

‘ Of three proposed plans the. one ‘in which Warnlng is sent
to kampung chiefs by radio was decided most . appropiiate due to
rellablllty and -economical advantage over- other plans DLILD.
_has agreed to further 1nvest1gate the exteqt of warnlng equ1pment
needed '

3. Explénation on Survey Memofandum'_”

L ' Subjects relaLed ‘to hydrology was explained by Mr. Hamaguch1
' and telecommunlcatlon by Mr. Nakao.




‘lst-Meetingwylth.D.I.D.'Serawak

Place: Saravak D.I.D,Headquarters, Conference Room
Date: VNovember'BO 1879, from 9:30'to 10£30
Attednace:  Foong Ka Nim . | Dlrector D.I.D. Sarawak.
- Joseph. llng ‘ ~ Deputy Dlrector, D.I.D. Sarawak

Tgerng Goong Parn Hydrologist, D.T. D
Then Thiat Khiong Acting W.S. (Hydrology) D.I.D.

Akira Yuasa Leader, Japanese Survey Team
Noboru Sakuma Hydrologist .

Toyoharu Hiruma River Plannlng Englneer
Yasuo Koiwai Telecommunlcatlons Engineer
Hiroomi Nakao . Telecommunications Engineer
Teiji Maeda = Telecommuriications Engineer
Yoshiharu Nakagawa Telecommunications Engineer
Takashi Ushijima Liaison Officer ' '

Minutes:

The Dlrector of Drainage and Irr1gatlon, Sarawak opened
the meetlng by welcomlng -all present.  The team leader of the
_'Survey Team then 1ntroduced the members of the: mission . For
the bemefit ‘of all present, coples of 1ncept10n report was
‘submitted by the Survey Team. -‘The report together with the
fleld survey itinerary was. studled carefully, and: brlef explana-
tlons were made by the Survey Team on some ‘topics.. :

_ The Survey Team ‘stated that 1nstead of unlt prlce of
materlals, constructlon ‘cost of’ hou51ng per square feet is
“_requ1red They also stated that informatlon on machlnery
procuremeht may not be necessary because large scale construetlon
is not expected " On the use 0f testing frequency for radio,
70. 525 MHZ was confirmed as permitted. 'Use of Mt. Serapi.
facilities was to bé further discussed that afternoon with the
Telecoms (Refer to minutes from Lhe meeting with Telecoms)

Concerning the placement of flood forecastlng center, 1t
__was acknowledged that there is no need to place it in the
Headquarters including a monitoring facility. The Flood Fore~
‘casting Center shall be located in D.I.D. Depot in Bintawa
where the Hydrology Division is. :

Upon request made by .the Survey Team for deta1led cross
- section survey1ng ‘of the river at observatlon statlons, D.I.D.
has agreed to conduct the work on ‘several locetlons_and send
the results by the end of January, 1980. .. The Survey Team was
also informed that cross section surveying has already been
‘conducted at Serian Water Level Station.




Meeting with Telecom Department, Sarawak -

Place: Telecom Department Conference Reom
Dateﬁ November 30, 1979, from 11:00 to 12:00
Attendance: Chau.Hick‘Ping Telecoms Department
: Roony Ong Tiang Lam A -on
Tserng Goong Farn D.1I.D. Sarawak
Then Thiat Khiong I :
Akira Yuasa B Japanese Survey Team

Noboru Sakura
Toyoharu Hiruma
Yasuo Koiwai
Hircomi Nakao
Teiji Maeda
Yoshiharu Nakagawa
Takashi Ushijimé

Subject: Use of Mount Serepi Station (Telecoms) for Radio Propagation
' Test.

Minutes:

. Upon openlng the meetlng, the members of the Survey Team were
introduced by the Team Leader to the Telecoms engineer. Telecommunication
EnngEEIS of the Survey Team then went on with the engquiries concerning the
use of Mt. Srapi facilltles The follow;ng are the_answers given by the

" Telecoms. » - : : '

L Teet ouL51de the bulldlng atop Mt Serapi is- impossible due to limited
space. . : : '

Use ‘of building rooftop and second f]oor w1ll be made avaxlable for
~test . purposes. However, a cable of 20m long will be necessary to
.connect the 1ooft0p and second floor rooms.

2) ‘No other fac111t1es or equlpment shall be provided,

3) Statlon bu11d1ng 1S=three StOTlES*hlgh each hav1ng 15 feet helght

4} To reaLh the statlon, trlp to troposcatter stat1on below. the summlt
station can be made by vehlcleg . To elimb further up to the building

‘on sumnit, it isg requlred Lo use 600 steps which can be covered by
walking twenty minutes, :

" 5) Equ1pment for the testlng can be kepL 1n51de the bul]dlng durlng the
" test. perlod : e

6) The use of Mt. Serapi station as relay qtatlon for flood forecasting.
and warning system in Sadong River basin shall be further discussed.
before 1mp1ementat10n between the Telecoms Department and the D.I, D.,

: based on the proposal made by thls Survey Team.:
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' MINUTES OF MEETING ON FLOOD FORRCASTING. Ai\nj
WARNING SYSTEM IN SARAWAK HELD ON 15
DECEMBER, 1979 AT D.I.D. HQ,

PRESENT
Director - Mr. Foong Ka Nim: ~ Chairman
Deputy Director - Joseph Ting - Vice- Chairman
Stenographer o - Jennifer Goh - Secretary
S.E.E. (DP) - Ngo Tok Pin ~ Member
Hydrologist =~ Tserng Goong Farm - "

E.A&. (Hydrological) ~ Then Thiat Khiong - "

Team Leader : : - Akira Yuasa o=
Hydrologist D - Noboru Sakuma - "

River Planning Engineer ~ Toyoharu Hiruma - "
Telecommunication Engineer - Yasuo Koiwai ~ o
Telecommunication Engineer - Hiroomi Nakao .o
Telecommunication Engineer - Teiji Maeda -
Telecommunication Engineer -~ Yoshiharu Nakagawa - "

Liaison Officer - - Takashi Ushijima - "

Chairman'e Speech

The Chalrman took the opportunity to welcome all those
'present, espec1ally the JICA Mission Team t¢ the meetlng. The
‘main aim was to discuss ‘the flood forecastlng and . warnlng system '
in the Sadong Rlver Ba51n :

Confirmation of Technical Feasibility Study Memorandum

Thé Technical Feasibility Study memorandum was read and
confirmed with the follow1ng amendments ; - :

In Page 4 under (1) -1 Target Area?
MTarget ‘Area shaltl cover majority ‘floodplain area of the Sadong
-River Basin which was affected by the highest flood occurred in
January 1976. Locations such as Tebakang, Serian, Tanah Puteh,
Sebamban and Gedong w1ll be includedi" ' :

‘ Under 1-2 Warnlng P01Rt°":
”Accordlng to.the target area above, warning. point selected are

to be at Tebakang, Serlan, Tanah Puteh , aebanban and Gedong

MATTERS ARISING

_ In Page 9 under 2-3 Discharge’ Measurement
_Iocatlons under Para. 2 - Cableway is to be installed 1n Meringgu
malnly due to the high flood flow. :

Teehnlcal Report '

. “The . Reﬁdft would be submleted'td‘thé Stete'CdGefdﬁéﬁtquf -
final consideration as to which method, out of the three enlisted
in the report they would adopt. :
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There being no other buQiness, the meeting deOULDed with
Chairman thavking each and every one of the miselon team for
their good work they had carvied out in D.I.D, Sarawak. On behalf
of the JICA Mission team, the Team Leader, Mr. Akira Yuasa alsn
thanked the Department staff for their k1nd cooperatlon

{ JOSEPH TING )
for Chairman, =

Flood Forecasting & Warning System
in Sarawak.

Dated 15th December, .1979.
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' : MTETING ON
TECHNICAL FEASIBILITY STUDY FLOOD FORECASTING
AND WARNTNG SYSTEM TN SABAH AND SARAWAK

Date: _'_20fh Decembef;3l979
Times - -9;30_e.m.
Venue: '  D.IlD;:Coof¢renee Room
Chairman: Mr. Sieh Kok Chi | ~ D.T.D, e
Secretary: Mr. Teh Siew Keat - D.I1.D. &
Present: Mr. Mohd. Aminuddin Hashim . - E.P.U.
" Mr. Rusli Bin Habib - Telecom
| Mr. X'avier_ Goh Khen Wah - Telecom
Mr., Ong Hai Seng -~ Telecom
Mr. Tan King Seng - D.I.D.
‘Mr. Akira Yuasa (Leeder) - -Japanese Survey Team

Mr. Noboru Sakuma . o=
Mr. Yasuo Koiwai: : -
Mr. Hiroomi Nakao _ - ~
Mr. Toyoharu Hiruﬁa | _ -

Mr. Teiji Maeda e

Mr. Yoshiharu ‘Nakagawa ' -

Mc. Takashi Ushijima -

Mr. Ozawa Embassy of Japan

Colombo Plan Expert
JICA

Mr. Tanimoto

Mr. Yatsuda

1. Opening.Remark by Chairman .

The Chalrman welcomed all +hose present. He'epoiogised on
behalf the Deputy Director General of D.1.D. ,.who, as a reeult
of the postponement'of the meeting from 18Lh December to 20th
Deoember, 1379, was unable to chalr the meet1ng due to: other
commltment. The Chalrman also 1nformed that D.1.D. and Telecom

Officers from Sabah and .Sarawak. were unable “to attend the meet1ng

due to non availablllty of alr—llne seats to Kuala Lumpur.

2, Introduction of Members of the Meeting

_ Mr. Yuasa leader of the Japanese Survey Team 1ntroduced his
team members. Others present were inLroduced by thP Chairman

oi self introduced.
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5.1

Opening Remark by Japanese Survey Team Leader

" Mr, Yuasa 1nformed the meetlng that the Survey Team has
suecessfully compleLed the technlcal freaslbility study, having
_spent 1 month in Sabah and 3 weeks in Sarawak. . He expressed
- his gratltude to 5abah and Sarawak Off1cers for the1r cooperation

in- the sLudy and alqo thanked Federal D t.D. for the11 kind advice.

Time Schedule for Preparation of Final Report

_ Draft Final Report is to be ready by beglnning of Mareh
1980 whlle the Final Report after tomments by Malays1a, is to

be ready by beginnlng of June, 1980

Report on the‘Study _

The Survey Team p01nted out that the fe351b111ty study was
'carrled out only from technlcal p01nt of v1ew No con31derat10n'
was given to social economic aspects. The Team then reported
“according to a "Memorandum of Works' dlstributed durlng the

'meeting.' Comments ot dlscusslon on the report are as_follows: -

KihabatangathiVer'Basin

(1) Flood Forecastlng Method _

‘ Forecastlng by stage correlatlon method is recommended.
Forecast at Kuamut is to be based on water level observatlon
at Tangkulap and Ulu Kuamut The lag time is in the order
of 2 - 3 hours pendlng further analysls.‘_D.I.D, expressed

that use of Tongod will improve avallable_warniﬁg_time;:

(ii) Radio Interferénce
Telecom expressed concern that there might'be inter—

'.ference w1th the1r radiofTV transm1551on 'Discussion with

. Reglonal Dlrector;and cheek by Teleeom is therefore neeessary;"

:(iii) TWarnlng System

Three cases or methods were propoved namely (a) by Siren
fixed at site,_(b) by patrol ‘car and boat along river ‘and
(¢) by radio reciver to Kampong Chlef Sabah indicated

: preference_over.case_(c) However, frequency for such radio

Q- 15



(iv)

(v)

liunk is yét to be determined. Survey Team willpprovide more

information on warning system in Final Report.

. Durability of Instruments

The Survey Team was requested to Include informdtion on

durability of telemetric equipment in Final Report.

Relay Station

Fncik Rusli questioned whether Bt. Garam could be a

.better choice than Balat for 1ocatiog the relay station,

considering the possibility of the access to Mt. Balat
being cut off dufing monsoon. Another advantage is the

availability of electricity supply at Bf. Garam."The Surﬁéy

" Team replled that Judglng from topography of the area, Bt.

.”Garam appears not as’ su1table as Mt, Balat.

5.2 Sadong River Basin

(1)

(i1)

(3i4)

Forecasting”Method

Due to insufficient data, stage correlation method is
proposed for the time belng D.7.D. 'expfessed the need to
also con51der the contrlbutlon of Batang Krang in the fore-

cast at Gedong Survey Team,w111 supply reasons in. Final

“Report foL its. exclusion.

“Radio Inteference

~As in 5.1(4ii).

Warning System

The same three cases as for Klnabatangan Rlver Ba51n

were proposed However, Sarawak has yet to indicate prefereence.

Sarawak shall be asked to comient on this matter on receipt

of.the'Dfaft-Final Report,

' Reloy'Station'at Mt. Serépi

Encik Rusll 1n£ormed that the space at M, Sérapi Teleoom

Station JS raLher 11m1ted The Regional Director Telecoms

Q- 16

’ A




(v

will have to be further consulted on this matter.

Radio Link between Mt. Serapi and Kayan River

The Survey Team indlcated that ‘the proposed water level
site for future expan510n on the Kayan River was at the road

bridge from Tebedu to Serian.

The Final Report will confirm the exact location of

the link at Kayaﬁ-River.

5.3 .General

(1)

(ii)

(iid)

(iv)

Plan for Future Improvement

Due to insufficient hydrological data, the Survey Team
will develop forecesting'methods or methodology based on
stage correlation (with'raiﬁfall in sonme cases) only. However,
the Survey Team will include in the Final Report a'proposals
to improve the forecaetihg nethods and hence the necessary

hydrological network and telecommunication systems.

Training for Maintenance of Telecommunication System

Encik Rusli emphasised the need to include in the Final

‘Report a training programme for the Telecom staff to main-

“tain the teleeommunlcatlon system and also the coordlnatlon'

between D.I.D. and Telecom in the overall maintenance. of the

system.,

Rainfall Network

While telemetrie stétions are required to give real
tlme data, D.I.D. viewed that non-telemetric gauges which
require 11tt1e malntenance, could be considred in the network
de51gn,:espec1ally in Klnabatangan River B351n, for future

develcpment of forecastlng models.

‘Radio Frequehey

Final, Report will include fecoﬁmendétion'of'radio-

frequency band to be used in actual bperation of the flood -

Q=17



(v

forecasting and warning systems.

Scope of Work

The Chairman drew the attention of the Survey Team to
the Scope of Work outlined in the.lnception‘Repdrt,
eépecially on the Analytical work to be carried out in Japan.
He singled out the following as important for inclusion
in the Final Report.

a)} Hydrological Analyéis

b) Telemetric Radio Cirecuit Design to facilitate

calling of tenders.

e
Nt

Cost Estimates

The meeting ended at 11.30 a.m.
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Date:

Time:

Venue:

Chairman:

Present:

Meeting on Draft Final Report 'Feasibility
Study on Flood Forecasting and Warning

System in Sabah aad Sarawak'

7th March, 1980

2.30 p.m.

D.1.D. Confefénée Room

Mr.

Mr.
Mr.
Mr.
Mr.

Mr.

Mr.

Cheong Chup Lim

Akira Yuasa.

Kazuhiko Takayama
Noboru Sakuma

Yomic Ishii

Mohd. Aminuddin Hashim
Chong Beng Tiat

Ong Hai Seng

. 'H. Abe
. 5. H. Thavaraj
. Joseph Yeoh

Joseph Ting
Seih Kok Chi
Teh Siew Keat

. Ahmad Fuad b, Embi

. Tadashi Tanimoto

1. Welcome and Introduction

- the Survey Team and all'éthérs present. Mr.
Yuasa introduced members of the MisSibn
while the rest of the ‘members of the meeting

were either introduced by the Chairman or

The Chairman extended: a warm welcome to

self—intrqduced.

2. Confirmation of:Minutes,bf'Meéting held on

D.I.D. HQ.
Japanese Mission |
Japanese Mission
Japanese Mission

Japanese Mission

E.P.U.

Telecoms -
Telecoms
J.I.C.A.
D.I.D. HQ.
D.T.D. Sébah
+1.D. Sarawak
LI.D. HQ.
I.D. HQ.
JI.D. HO.

o R o B e B o |

Colombo Plan Expert

Action

20th December, 1979.

:'The meeting accepted the minutes without

amendments.
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: L _ Actiqg
3., Matters Arising

3.1 Time Schedule for Preparation of Final Report ot

Discussion on this item was defered ‘until

after the presentation and discussion of the

Draft Final Report.

4. Presentation and briefing of Draft Finél Report
by Japanese Mission : g

After intfoductory remarks by Mr. Yuasa,
the Mission went on to present the Report..‘The
Chairman then invited for comments and discussion
from members of the heeting. The comments and
discussion are recorded in the félldwing

paragraphs.

5. Comments and Discussion

5.1 Telecoms
(1) Oﬁ'staff_requitement for the Flobd Fore—
casting Centre recommended by Japanese
Mission, Telecoms will ask Eheir

Regional Offices to comment. - : Telecoms

(i1) The_Telecoms expressed concern over the
use of Mt. Balat for a Repeater
Station, The Jéﬁamese Mission in-
formed that technically, it is

~essential to use Mt. Balat insteid
of other hill sitées. ' Moreover, an

access'road'td‘Mt}'BéIat is avéiléble}

(iii) The Telecoms aléé expreséed cénéern over
'some'of:thé ra&io_pafhs,_wﬁiﬁh have”
been aécepted:as gbé& By'thé Jépaneée;.
Mission. The Chéirméﬁ:requesféd '

" Telecoms to'includé this in'thgir

written comments. _ L : Telecoms
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Action

Warning System

(i) In answer to D.I.D. Sarawak, the Jaoanese

Mission said it is possible to have a com-

bination of different Cases of Warning
Systems in one forecesting-system. =D.I.D.
‘Sarawak will 1nd10ate their preference
'or provide suggeetlon for each Warnlng
point so that the Japanese Miss¢ou could
include recommendatlons and cost estlmates

i the Appendlx of the Flnal Report Sarawak

(ii) Slmllarly, D.I.D. Sabah w111 1nd1cate their
needs or pr0v1de euggestlon for each
warnlng point so that the Flnal Report

- could ensure completeness in presentlng

a:flood forecasting and warning system. ' Sabah

K, ol
e

|
R

Cost Estimates

(iiij Estimated coets are U&$l 359 000 for Klna—
batangan and US$737 000 for Sadong ~ b.L. D.
felt ‘that the estimates atre hlgh -The
Japanese M1551on w1ll comment on the’
pDSSlblllty of replaclng some of the E
1mported equlpment w1th locally manu—
factured equ1pmenc, w1th a v1ew to reduce
the cost estimates. :'_ _ _ ] :Japanese Mission

(iv) 1In response to queetion on.maintenance cost

estimate and life span of the telemetric

equ1pment, the Japanese MlSSlon Sald 1n

'_Japan the’ annual’ malntenance cost (on
-,spares alone) is about 5% of the capital

cost and the life span is about 10 years..

Personnel. Requirement of.Flood ForeceStinngentre_

:(V) The Japanese Mlselon was, requested to- include

the Final Report outline of dutles for, the

Q - 21



Action

4 hydrology engineers and 4 telecommuni-
cation engineers récommended for the

Flood Forecasting Centre ' : ~ Japanese Mission . .

‘Tlood Forecaeint Methods

(ﬁi) On the alternative forecasting-system'for
Kinabataugao the D.I.D. made the
fo]lowing comments -

(a) KUamut'eoola be more=eignificant
than Balat as a telemetrlc waLer
level statlon in view of the higher
populatlonrand the need for_realf'

time feedbaek of the flood station.

(b) Tongod could be more eu1table than -
Tungkulap 1n v1ew of a 1ouger

warn1ng t1me

: The Ml sion took note of the above commentb | Japanese Mission ap

(vii) The flood forecastlng'model for Kuamut .
(K-1) has mnot eoﬁsidefed'baekwafer effect
from_Mjian-River The Japanese M1551on

Look note of. the above s R o ~ Japanese Mission

Damages from FlOod

(viii) The loases in the Klnabatangan Rlver Basln
was corrected from M$200 000 000 Lo
M$200 000 1n 1967 and M¢100 000 000 - to _ _ -
M$100,000 in 1971 SR o | Japanese Mission

6. Deletion

Sectlon paragraph of 1tem (11) Pg II—112 is

to be deleted

7. Draft Final Report

Telecoms was glven 3 coples, EPU 2 copies,ﬂ

DI, D Sabah 2 coples, D I D. Sarawak 2 coples_"ﬂ‘

-=-and D I. D HQ 1 copy of the Report

-_Q:“ 22 .



Action

8. Time Schedule for Comments and Final Report .

(1) Writtén'éomments on the Dpaft Fina{\?epdrt
from the various Department are to be
collated By_DfI.D.'and forwérdgd to

. E;P.ﬁ..by 7:4.80.  E.P.U. Will transmit | _ Telétdms,.E.P.U}

thé-coﬁménté_to the Jaﬁanése.Miésidn . D.T.D.
through the J.I.C.A. Office bedore 10.4.80.
(ii) ‘The Fiﬁél-Repért is to be ready Bj early . _
July, 1980. ' _ : 1 Japanese Mission

9. ' The Chairman rhanked all members for their

participation. The meeting ended at 6.00 p.m.

Minutés'recordéd by

Ir. Teh Siew Keat
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