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KEY WORD: HYDRAULIC / GATE GRERATION /EFFECTS / HYDRAULIC MODEL/BEANG PAKONG
CHALAW CHATWIANG : HYDRAULIC FACTORS OF GATE OPERATION IN THE
BANG PAKONG DIVERSION DAM. THESIS ADVISOR | ASSOC. PROF. DR
SUCHARIT KOONTANAKULVONG, 212 pp. ISBN 874-17-5756-5

This study aimed al investigate the imporiance of tide and river discharge on the
Bangpakong Gate opening and also find the relalionship of sall infrusion time Lo
pumping station and dawnstream sided water lovel dus to gate pEenng oy using one-
dirnensional mathematical model (IS5 Flow and 1S1S-:Quality) in order to set options for
gate operation slart up tme, cpeping  pallerm which can conll downstream sided
nighest and lowest waler level and sall intrusion tirde to pumping station, The slucly
covered the period of Novemper fo danuary which |s the operation time for [ha Bang
Pakaong Diversion Darm,

This simulation results revealed that gate operation stould start when sall
santent at gate is 0.1 ppt which comespond o nver discharge ol 49,2, 44,47 and 29.47
ams with Ihe probabilily of 20, 50, 80 % rmespeclively. The average traveling tme of sall
cantent 0,1 pot al gate 't 1.0 pptl at pumping Station 5 13 days. The constant and
dynarmie gate opening patliers caused diffetent maximuni water levals al downstream
and the salimty and river water level vaned with gate openings and tide leyvel while sall
Iraveling time vaned with river discharge and gate cpenings.

The denvea gate opening pattern, alter applied wilh past events, showed closed

water level igures and sall content with defined values.

Academic year 2003
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TN NAIAIRATTU U AedunSipassaslan 1 a1 MH0an 29.53 du AUy
nsuyuseLsiaegreslaniAulenuEn Aagl 27 azwudl A1umlneInaeuNnsazmag
ATHTAUTUBNATY ANSUNTazAAauNll 1/29.53 19999lAas9A9auNnTsaLTan Anwuy

, X o g X = o o : a a v ] a
L1l @:ﬁmqﬁlﬁuqsﬂuqngmu?@@\imq@‘mmﬁnLLMLNI@ ev| UuN']i@ﬂ RLLNATINAT 50 UIN

szuulaN-ANAUNS-A9a7RE (Earth-Moon-Soon system) mnm@ﬁﬂquﬁﬁmﬂa

ya9rnunas lunsnlannan (Prelate spheroid) W91 8RT1AUB9TEALLNIBIANENT

WUAAIANANNALTFDTEALUNNLBIRINANENATAIAWNAUNFVINAU 0.457 LAANINANAUNSTH

°

ansnusasziutiuulan 54.3% luszuulan nasdung aaseniing agluwuassanniy Ae

'
8

o 1 o 1 d’l dl A dgl Vv o Y a
ANAUNTDENATILUUAEIN 1 (First quarter) waslaenganie (Last quarter) SRRl

v i v
£ = o

v v
AdeUNTWINa (Tidal range) Heafdnizendn Uinny (Neap tide) wAg1A99WNS lan uway

q

'
1 a ¥

aaseiiael agfluiuaneniu AsnsduniagiaiumniGusunaglulanass (New  moon)

WALANNLUNANAUNSIANAG (Full moon) Az 1A ANAE1NTIUINAININTAR 38N97 1N

9

a . . a 901 a 90/ d’j & & dl dli/ ) = I
WA (Spring tide) NITLNAUINALASUIATEIL AdluasAlsenauniianFaInangn (3anan

=

agAlsznauseiinEnnedunsAR (Lunar fortnightly constituents) @alAu (Period) 13 44

15 2734 52 U9
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a o

natalagsialddneuznisiuarasuiinga azlansusiupaulagnaiftuinzia

#4971 38097 11T (Flood Tide) hALTIanaAuINsIaanseAUadiFendn 1ad (Ebb Tide)

a

4 v 1

ANHUANFNIENI WL AU TUGIAALATINAIAGAATFENTT WAEIUNTUAS (Tidal Range)

ANHUTGNAAUTAIUINELA ATHLNTWNNTNTUFIGAVTAUNAIAIGA 2 ATIFTU T
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1781091 UIR (Semi-Diurnal) LATLNTINNAINH
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v
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v 1 v ¥
(38191 WILAR (Spring  Tide) warLNNTaInNdrvasunauadligenn Fandd wimng

(Neap Tide)
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25  MANNITILUUIIRDIATUR ﬁ’]ﬂﬁlé

wunsaeansndinanans Tsuns 151 7dAnd 2 doudelsunau 1SIS  Flow
uaz Tsunsy 1SIS Quality ldanassan nnisluanuumsedioSteady Flow)uazuuulings
A3(Unsteady Flow) Imﬂ@@juuﬁugmmmumi Saint Venant (gUanuenanazgUiaiidlu
ANNTT Saint  Venant  wapedegl 2-8)  wunfingiuuy wazuilaannnsfaeisues

1 ¥
Preissmann implicit Inaifisneazidendun1s1sIaAansi 141 1SIS Flow pail

v
2.5.1 nudiugiulunisAruinidaugarians nsluauwuulinsasia(Unsteady
Flow) lulagdneaasnislualunieuinge ﬁugmmmmwﬁﬂmmmmLmuﬁmfaumﬁw:
WA TN ANIEN LT ULALAUIE U N NUALINTALANAN L TULA Z NN UIUAN BN

v
IN1IRANTUNANINTAAFRTAINA1IAZFRIRAN T DN ALAS T UANIa9Naa 10 TunNg

ERXb

©

[ %

° al = dgl
W Tnalaazidannail
nslnauuulinsesia (Unsteady Flow)

ax ° v 4 = % o 2
Jan1sAUIRarliaNN1s Saint Venant TqUsznauAfeng ) WUg1UAL NN
naauazTHINWAN sanvivannnIns sl uanrIuANnisuanalu (Internal - Boundary)
LazaAAILIANATLIUAN (External Boundary) 1senausog 2 aunnsAe aun19n 2.3 Uay
~
ANNTIN 2.8

1) @unn9seLiies (Continuity equation)

oX ot

2)  ANNI9LNLNUAN (Momentum equation)

2
a—Q+i e +gAa—H—gASf=0
o oX\ A4 oX ‘
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39N V.T.Chow, 1988
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=
LD
Q = #mnTua au.NAWD
X = SYETMINMNIILIBNANIN N
A = wihdanslua me.u.
t = 1981 U7
q = AR37N17 WAeaNFALINARANNENIANE ALLN./AWNT/A.
1 dl v 1 a D
g =  AnusEesanueIinnosreslan =9.81 w4
H = SLAUTNNLIUANNIEAUEN9DY X
L = dudss@nsdiuunlumusiy
S, = ANHANATUNAIIUNIT A
o 0
ST 3 |—2 friction slope
K
K =  d1danuquesudnfa Inaaiumann
A2R4/3
k=22 (2.11)
n
A
e
n = dudszAnsAdnnaguse
R = fanaarans=A/P lng P= Aonngqdureudlen

1 dl ) k% dl o 1 o ¥
mum@mmmLum%mmhLw'aﬂiua@ﬂmmwmq@mﬁmﬂmmm@ﬂm
d” dldla o s s k% dl o dl o 1
AANUBINWNNNANTUT AVMFLANNFTNLNUAN %‘Lﬁm@ﬂm@mmwmmLmvmafzmmmm
v 1 |
2RUNAAAN TR N1TNIEAEIFA LLiqﬁq@meImﬂLL@;LLNLﬁmmu
v sl 3 . .
NNTLAANNNT St.Venant a89ldsuns I1SIS Taan1969taa (Numerical Solution)
¥ 1
lunnsufannisinaannisivaesazgnidasulieyluglaesannns Finite  difference
. aa . . - = . . o

equation IAeNgUed Preissmann implicit %78 Preissmann 4 Point g lunnsAtane 1w

NN9ANBINN9A 4 QALUANINAIMAENLAAS gL 2-9



21

(i.j+1) (i+1,j+1)
bt s t
At
; VO GR (+1.7)
J AX
t. —vL
=1
Ne=d o K w1 Mo

iU 2-9 ﬂmﬁwﬁwm Preissmann’s implicit finite difference

o o =i -l ‘ -
Wi 7 duieridurssaan@nidelBuamnasivafian (i+12 , 40 ) Araaq 7 Ba

Aayiusauseflasfituiueaviessaenne Tanilas mwﬁ.'aﬁ
flxt) = %9 i FLT)EA=0)( S + 1) (2.12)
- _z,i; i =1+ (=-0)f - 1) (2.13)
% = E,i;l(ﬁ?l‘ s+ + 17 ) (2.14)

= i3, [ & H wr = | '
e 0 dudnfniwinddsszwdneos B 1 uas
A1 S e eees S Wneanam (xi )
: LI LR = . -
Hadszegnaldsaniuannig St Venant arunrnulasigleasannisliag lug

¥
URIANNTEBAURU Fapa L

aQ " +bH" +cQ +dH} =e (2.15)

i+

i .d'- ' -EJ o i i i
ANAY 3, b, ¢, d uaz e sulluAvimunaldatnnisawsen luudassan luuna

.di E =y -:E | A o -EJ o ::-" |
JaLIaN 1anile usrivegiusawdmmAundalunisurauafaney
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2.5.2 nuugululLLaIaegnINInn (Water Quality Model) @elaldlusunsx
SIS Quality Giilu Module wilsnedlilsunsy 1SIS Tun19aRANIULLANABIATIANING T
1sun3u1433 Finite Difference 8119214 &NN1INITNILAZNTUNG (Advection — Diffusion

o

Equation) Fatd

o(C. owuCA 0 oC
(C4) =— ( )+— DA— [+ S (2.16)
ot oX oX oX
e
C = pudNdure9ans (nnsad)
A = AuRuthdereanislva (1.5
[~ dl d’lj dl Y o a =
u = AuFeAsluNuAuThFanslva (8AuN9)
D = Aduiss@nsniauns (u2Aund)
X = FraYnna (W)
t = 1981 (Guh)
S = evdlszneu du (Nn/a/AUN)

ATuAaNn1? (2.18)  wesldsunss ISIS  Qualityld3an19siatas (Numerical

Solution)Taeigunisazgnilasulietlugiassannis Finite difference equation A3l

¢in+1 _¢in — ( U ilj-l/Z ~U ;11/2 )
At AX
+D (Airil + A,‘n )(Cir«il — Cin) B (Ain + Airi1 )(C,‘n — Cin—l)
2(AX)?
+ S (2.17)
e n = time index
i = position index
Ax = the mean of the element lengths adjacent to node m.

AT = TIMESTEP

(1) = CxA = scalar transport variable (kg/m)
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N385 I sun s I Aua s ANd N s ANEN13uNg (Dispersion Coefficient)

ImﬂﬁmwﬁﬁmmﬁﬁﬁmmL%m%ummwmﬁwa%ﬁmjwi']ﬁum'amﬁqﬁwﬁqﬁm (ANAINY

&9

ANBAZANINNA9IBIUTNER) THALA

D =max( Dy, D,Ub) (2.18)

e
Ue = UUR g™’ (2.19)

le

D =  Aduilsz@nannsuns (Dispersion Coefficient), 1.7/

DO =  edBuduANLs AN NNTUNG et 2/

DI =  AARe8dnIsuNg

U* = Ad5Re (Shear Velocity), 8.3

U =  e;owdaedesesnisiva, 4.3

b = AnuNdeeIIeTn, 4.

n = eduilsz@vianuagase

= 981, uM

R = Hydraulic Radian
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= 1 o 2 a = o 1
2.5.3 NouIn1T A uLuLless 2189UULAIA8Y 1SIS BB UATUANNIT F1N]
A1n Bos M.G. (1989) Tun1sluaaan liuiuiuLantin(Submerge Flow) 118msnnigluaann

ANN19N 2.10 Aail

O =Cbh2g(h ~h,)

e
Q = fnsngivauuiu au.u/Aui
c, = @ adansluaniuuiuuiunsg
b =  AMNNTNTEILNU W
h, =  AMNELTEINIaTlaLIu .
h, = mmzﬂwmﬁﬁé’mmﬁ@mu .
h, = mmfggwmﬁﬂé’mﬁmmu i,

/ﬁﬂ p2

~anela
|

0

31l 2-10 daudsnisluasinuunuiuuanyy (Submerge Flow)
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2.6 NITATIARAUNNED A

2.6.1 ANIINNEBITBIANARIALARRLNNAIARY (Root mean square eror,RMSE)
TN PPN UNATAINITANUIAAITZALUN  LAZFHIUANIANT LU

[ a o [

P Y o @ PR o X
ATNIAATINULLTIATRR] %Mﬂﬁmmmmm@@ummgmﬂumul?ﬂumﬂu BINANNITANY

1 N
RMSE = /ﬁg(xi -y,) (2.20)

A
HG
RMSE = ANNARIAARDUNIATTIY
1 dl 4 o a
X = Arnldaannisdnas
s )
Y, = AfldaannisAtuan
N = fwiudeya

2.6.2 dNUs@nTANNANIUS (Cross correlation coefficient)

v
o o

=2 dgjd dIQ./ @ o g o ¥ '
NITANIATIUN fJLLﬂ?‘V]ﬁ]'ﬂ\iﬂ”lﬁ‘ﬂ’]ﬂ'ﬁ’]&lﬂwwuﬁﬂ@’]ﬂmqLLﬂﬁ‘VLﬁLLﬂ 1FuANY

14 v
=2 o v o

v v -
VAN TYALNN LATNALUNTULNAY TUN1TMIANNA NN LT AadaAtdNLlss ANT A NANAUS

o

d} | o 1 o o & o = o ¥ - a £ d’j
aadunisduganuduiusrassautlsnas 2 sauls TaanisldgmanisuiAdudscdns Aol

1N _ _
Nz‘l(xi _x)(yi _y)

AN ANTANNANAUS = (2.21)
Y
S.S,
~
Toeim —1<r, <luaz r, =r,
~
LD
- P o 1 X
x = ARSI X = — X x,
N i=l1
— N

y = ANRAETRNAILLT y = %g y
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1) NIUNRLBNIUUNYIT (Inflow) 11NN37 300 ANUNARNASAWN UuLlseasTLneti
k% a Aﬂl 901 Lﬂl Aﬂl o a 9; 1 = I o
nnuuazfiastlaiaszunsiteananiaieu adlasiunisinativion TnaiFandinisiieu
Ll Flooding Mode
dd‘ 901 9; v a dl [ %’ < v
2) neddidmzauyu uulseseunainuiuasfastlaiatlasiuiiAnlvadau
uldiunilaman n13vineutli Inverse Flow Prevention Mode
dd‘ %’ 1 % A dll 2 1 & a =
3) netunENAYINA umementieundt 30 gnUIATNAT/AUNT LIuAILAN
v 1 v
119AUWN LU Regulating  Gate  azyineulnsanszauuiuuwialfun luaduenuuu
MU 1 UIU NNFATLANNIINNNIUALLTIY Small Water Discharge Mode
4) nsiniinasinvinfnwmliedeuat lugag 30-80 gnUAARNAZALIT LU AILIAN
19AUUNLNY Regulating  Gate  azn1aulnganszauuiwuy e lHun nadnusiuuny
ANUIUAN 1 LW N1IAILANNNINNIUAZITUILIL Normal Operation Mode
5)  nstiBunmuuvinAumdatiew aglutas 80-300  gnUANNASAWIT LY

AILANITNALTINLNY Regulating Gate azieulaganszAuLnuu el Tuadnueinu

UMW AU 2 LU N13ALANNIINNIUAzLTluLLL Normal Operation Mode
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0 =Cu.a.b,2gh, (3.1)

Q = damnrvaniuuny (8°7)
Cu = A adansuacnuunu (wanalumnisai 3-3)
a = uateatds (W)
b = ANt (W)
h = Aodwdnuswmilesuilees) (u.)
h2 = AodwAnUsWnaLnuleve (d.)
I dl ¥ 1 an
g =  anussilesannunalduniedan (839
gs = a‘zﬁumtﬁmuﬂ?:@ (32AU —8.20 W.991N.)
Hu = svsusindumiledan (.
Hd =  sviuinfnuineaen (3.
Hu v
i
< Hdl
i
1
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i
.
gs=-38.20 Y Y Y
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h2 =9.0 W.
a/h1 h1=10m. h1=9m. h1=8m. h1=7m.
a Cu a Cu a Cu a Cu
0.3 3.00 0.299
0.2 2.00 0.252
0.1 1.00 0.229
0.05 0.50 0.221
sefuLnduding, h2 = 8.0 4.
ah h1=10m. h1=9m. h1=8m. h1=7m.
a Cu a Cu a Cu a Cu
0.3 3.00 0.416 2.70 0.284
0.2 2.00 0.364 1.80 0.264
0.1 1.00 0.325 0.90 0.243
0.05 0.50 0.300 0.45 0.226
sefnAune, h2 = 7.0 4.
a/hi h1=10m. h1=9m. h1=8m. h1=7m.
a Cu a Cu a Cu a Cu
0.3 3.00 0.569 2.70 0.441 2.40 0.310
0.2 2.00 0.475 1.80 0.393 1.60 0.285
0.1 1.00 0.407 0.90 0.347 0.80 0.255
0.05 0.50 0.364 0.45 0.326 0.40 0.250
S AT, h2 = 6.0 4,
a/hi h1=10m. h1=9m. h1=8m. h1=7m.
a Cu a Cu a Cu a Cu
0.3 3.00 0.623 2.70 0.619 2.40 0.465 2.10 0.327
0.2 2.00 0.646 1.80 0.506 1.60 0.409 1.40 0.301
0.1 1.00 0.471 0.90 0.427 0.80 0.374 0.70 0.287
0.05 0.50 0.443 0.45 0.402 0.40 0.349 0.35 0.268
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25.58 Q11.4./A1W faf;uiiufn'wqml,@’éﬂmqﬁu il 25 n.2.
2.3) ANAANHLAN 1 ppt AunddnumseRusmsnsIvaleds iy
22.68 ALLH./AUT @qslummmmﬁlﬂmqﬁu Fuit 30 w1
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7 AHLAN 0.1 ppt AHLAN 0.5 ppt AHLAN 1 ppt
(W.A.) i Q (cms.) udi Q (cms.) Fudi Q (cms.)
2525 14-N.¢81. 47.60 27-N.8. 37.50 8-1.M. 28.50
2526 27-N.8l. 38.10 4-9.A. 23.90 8-1.A. 17.30
2527 9-W.¢&l. 30.80 13-N.8l. 27.30 16-N.81. 29.20
2528 20-N.8l. 51.80 24-N.¢8. 38.00 4-9.A. 39.90
2529 18-N.¢81. 44.40 24-N.¢8l. 31.30 30-n.8l. 23.40
2530 25-N.8l. 53.00 4-9.A. 39.50 7-8.A. 31.00
2531 16-N.81. 45.40 24-N.¢8l. 31.00 29-N.8l. 27.30
2532 8-W.¢8l. 49.20 15-M.¢81. 33.10 18-N.¢81. 27.60
2533 28-N.8l. 42.20 6-1.A. 29.30 9-.A. 27.50
2534 18-n.8l. 36.20 24-N.8. 33.30 3-9.A. 26.10
2535 15-.¢81. 25.10 17-N.8. 21.70 18-W.¢1. 20.30
2536 15-W.81. 27.90 19-n.¢8l. 22.00 26-W.8. 16.90
2537 8-N.8l. 28.00 15-N.¢8. 20.20 19-W.¢1. 17.80
2538 10-.81. 25.90 24-9N.¢8l. 16.60 26-N.8. 16.00
2539 3-9.A. 31.00 7-8.A. 25.70 9-1.A. 22.30
2540 6-N.8l. 47.20 14-N.8. 27.10 18-W.¢1. 25.50
2541 8-n.¢8l. 29.10 17-W.8l. 16.50 19-N.¢81. 16.25
2542 28-N.4l. 48.85 6-8.A. 24.50 10-6.A. 32.70
2543 17-NW.8l. 35.20 19-W.¢8l. 31.60 25-N.¢8. 18.50
Lﬁlal?;l 16-N.81. 38.79 23-N.8l. 27.90 28-N.8l. 24.42
4940 3-5.. 53.00 7-5.0. 39.50 10-5.0. 39.90
lﬁlﬁ’sﬁﬁ 6-W.8l. 25.10 13-n.2l. 16.50 16-N.81. 16.00
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7 AHLAN 0.1 ppt AMHLAN 0.5 ppt AMHLAN 1 ppt
(W.e1.) udi Q (cms.) i Q (cms.) Fudi Q (cms.)
2525 17-W.8l. 42.40 30-W.8l. 33.30 11-8.A. 23.10
2526 28-N.¢8l. 35.00 6-9.A. 20.80 9-1.A. 15.80
2527 10-W.8l. 29.90 14-N.81. 28.30 18-n.8l. 24.80
2528 22-N.8. 44.90 26-N.8. 33.10 6-6.A. 35.40
2529 19-N.8. 45.70 26-N.8l. 26.50 1-4.A. 22.10
2530 27-N.8. 45.20 6-9.A. 34.10 8-1.A. 30.60
2531 18-N.8. 42.40 27-N.¢8. 29.70 30-N.8. 27.00
2532 12-W.8l. 37.00 16-N.81. 30.60 19-W.2l. 26.40
2533 1-6.MA. 34.70 7-9.A. 28.10 12-6.M. 25.40
2534 21-N.8l. 34.10 25-N.8l. 32.10 4-8.M. 26.70
2535 16-W.8l. 23.40 18-N.¢81. 20.30 19-n.8l. 18.50
2536 16-N.8. 26.20 20-N.8l. 21.70 27-N.8. 16.40
2537 10-N.¢8. 25.90 17-W.81. 19.00 21-N.8. 17.20
2538 12-N.8. 22.90 25-N.¢8l. 16.30 27-N.8. 15.40
2539 5-8.A. 26.90 8-1.A. 23.70 11-9.A. 17.70
2540 7-W.8. 45.30 16-N.81. 25.50 19-W.2l. 25.50
2541 9-.¢l. 27.30 18-N.¢81. 16.50 20-N.¢2l. 16.00
2542 29-N.8l. 47.45 7-9.A. 23.50 12-8.A. 28.50
2543 16-W.8l. 38.20 22-N.8. 22.90 27-N.2l. 18.50
L'ﬂ?ﬂl?;l 18-N.¢81. 35.52 25-N.¢8l. 25.58 30-n.2l. 22.68
APAn 5-5.A. 47.45 8-1.A. 34.10 12-8.A. 35.40
[501’1?33@ 7-W.8. 22.90 14-N.81. 16.30 18-n.8l. 15.40
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il AHLAN 0.1 (ﬁLﬁ@u) - ANNLAN 0.5 (‘ﬁﬁlﬂu) - AHLAN 1.0 (Viﬁ'@u) -
(.71 1.0 (zﬁmﬁzguﬁﬁ), ppt 1.0 (amﬁqu{iﬂ), ppt 1 (mmﬁzguﬁﬂ), ppt

frely | Qarau Q 10ae Tyely Qazan | QWA | swer | Qazan | Quede

1981 AL/ LN/ 180 LN/ ALLN/ | 1080 TR, LN/

() Fuh N (A1) N WU (914) N 2N
2525 27 1122.20 41.56 14 455.10 32.51 3 73.50 24.50
2526 12 301.10 25.09 5 95.70 19.14 1 15.80 15.80
2527 9 250.90 27.88 5 138.20 27.64 2 51.20 25.60
2528 16 632.90 39.56 12 463.20 38.60 2 74.60 37.30
2529 13 412.20 31.71 v 176.50 25.21 1 22.10 22.10
2530 13 505.10 38.85 4 132.30 33.07 1 30.60 30.60
2531 14 475.00 33.93 6 172.80 28.80 1 27.00 27.00
2532 11 379.50 34.50 4 113.80 28.45 1 26.40 26.40
2533 14 428.70 30.62 6 161.40 26.90 3 78.00 26.00
2534 16 487.30 30.46 10 282.60 28.26 1 26.70 26.70
2535 4 83.90 20.98 2 38.80 19.40 1 18.50 18.50
2536 12 245.90 20.49 8 148.60 18.58 1 16.40 16.40
2537 13 272.50 20.96 6 110.10 18.35 2 34.70 17.35
2538 17 317.90 18.70 3 47.70 15.90 1 15.40 15.40
2539 8 191.40 23.93 4 82.90 20.73 2 36.90 18.45
2540 13 401.10 30.85 5 128.10 25.62 1 25.50 25.50
2541 12 249.30 20.78 3 48.75 16.25 1 32.25 32.25
2542 14 432.20 30.87 6 169.00 28.17 2 58.20 29.10
2543 10 236.80 23.68 8 172.70 21.59 2 35.80 17.90
L’elﬁlil 13.05 390.84 28.70 6.21 165.17 24.90 1.53 36.82 23.83
Gl 27.00 | 1122.20 41.56 14.00 463.20 38.60 3.00 78.00 37.30
AZ A 4.00 83.90 18.70 2.00 38.80 15.90 1.00 15.40 15.40
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o %; ¥ a =
@mmmﬂmmmunu, AL.N./%U N
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seaLTngega lusauduntnusitnunaleng, W sn.
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3 A

nsnaaauldis Cross Correlation IaglddayaiFuiumanuiAniiaeu

¥ x o ¥ oy
U IUgagANLnutIUNeLlEne sTAung
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v
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sgaluseuduninudtinunelzne Wdednaw

¥ 1 4 v
Wasnudniunelens uazdnanisliuazesinsunuludunendu Wl we. 2525-2543

ATUIU 19

UFHNUANNIANT DI TN TG
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fautlsdu Ae Wiy 0.4988 AsuaneluAI91e 5-9 NsAnATIAslAATNANTUT T8

AN ANAUSAIINNT IatatnTundnannnatlatlnunw

FN919 5-9 ziTmJ@xam%mﬁuﬁuéﬂmﬂ?mmmmLﬁuﬁuﬁquﬂ?ﬁmj

e y TLALILN
A amanislnaiin . ey
AMULANNLUBU o qugm‘wﬂ’m WAHUIUUAN
Cross Correlation FIUY L oy
(ppt.) . LN (.)
(AL.N./AUN.)
(¥.9910.)
ANHLANTIT DY 1.0000 -0.4988 0.1658 0.0888
dmgnnsluanisiunu -0.4988 1.0000 0.1460 0.0383
FLALINGIQATIL NN 0.1658 0.1460 1.0000 0.6166
T EWREIIER 0.0888 0.0383 0.6166 1.0000
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HWL, = f (LWL, HWL,, LWL, Q)
LWL, = f(HWL,, HWL,, LWL, Q)

T HWL,, = izﬁuﬁﬂqngmﬁmifauﬁuﬁﬁj@u, .90,
LWL, = izﬁuﬁw‘i’ﬂz@mhi@u{uﬁ@'@u, .99,
HWL, = i:ﬁuﬁﬂ@;mmﬁmﬁ‘@m"uﬁmﬂLLaJ'{iﬁmqﬂ:;m, .30,
LWL, = ixﬁuﬁﬂﬁ{ﬂz@miui@uf?uﬁmﬂLLsifiwm\iﬂ:m, .90,
Q = Shansluafiannil KGT 3, av.u/Aund
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P1319 5-10 Furlsr@vsdariufaessininideususoulssiie
Cross Correlation HWL, LWL, HWL, LWLy Q
HWL, 1.000 -0.4512 0.9439 -0.2914 0.1624
LWL, -0.4512 1.000 -0.5804 0.9107 0.2067
HWLg 0.9439 -0.5804 1.000 -0.4693 0.0305
LWLy -0.2914 0.9107 -0.4693 1.000 0.2067
Q 0.1624 0.2067 0.0305 0.2067 1.000
NNEILUB) HWL = High Water Level, LWL = Low Water Level
D =  dewnsh
B = thnus
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1) MAaY (srazvinaatnUinuNinsyanns 65.5 ni.) ANEMIINITIMA 30 40
waz 50 AU.N/AWN N TRAAIANNIANTIAUgIAAWINGAL 2.69 1.47 uaz 0.65 ppt

ANNANAL

1%
= o ] 1o
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TLEZINAN LB ILHLINAN 1NN
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A.4.5 F2N81 (Cohesive Sediment)
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CHAPTER 4. CALCULATION METHOD
4.1 Outline
Chutline of calguladng method for inflow data from data mput is shown in Fig 4.1,

4.2 Calculating Formula

The formulas for ealeulating dam and telemetry quantities are shown in Table 4.1 through |
Table 4.4
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4.3 Details of Various Data and Calculation Expressions

Calculation tables and expressions are shown below

(1) Effective storage volume

Storage volume is calculated from Tahle=4.$ by Z-point liner interpolation method.

Table 4.5 The upstream water level vs. Storage volume

Upstream Water Level (m.MSL) Effective Storage Volume(10’m’)

s (+} 3,00 64,500
(+) 2:.40 55,500

(+) 1.0 34.500

| {+) 0.70 30,000
(+) 0.50 27,000

0.00 19,500

(-} 050 12,000

(=) 1.00 4 500

5. 130 0

(-] | 500 D

(=) 2.00 1l

1871
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(2) Discharge caleulations through gates
The water discharges though gates are varied by gate type. Upstream and downstream
water level, flow gver the gate, flow under the gale and opening of gate The water
discharge in each case has calculated by the following equation.

{a) Underfiow
Q=CL1.' a‘b 1!15]1;
where, Q ' Underflow discharge{m’/s)

Cu . Discharge coefficient
(Caleulated by 2-pomt liner interpolation meth od, based on the

Tabled.5,)
(Gate opening(m)
b . Width of gata(30 m)
hy Lipstreéam water depth{m]
iy 00 Downstream water depth{m)
g8 ©  CGravty accelemations(9 8 misec’)

g5 - Gatesill (EL —82mi)

M Hd

hi N
h h2
a

v : vl gate il
7777777777777 777 7777777777

Hu ©  Upstream wates leve! (m)

Hd - Downstresm water level (1)



Dovwnstream water depth h+=9 0m

h; 10m hn Sm Tm
a'h, a Cu A Cu A Cu a Cu
0.30 300 0.29%
0.20 200 0.252
0.10 |.00 0.229
0.05 0.50 0.22]
Downstream water depth ha=8.0m
hy 10m Sm &m 7m
&/h B Cu a Cu a Cu a Cu
030 3,00 | 0,416 2.70 U284
020 2.00 0364 1.80 0.264
010 1.00 0.325 (.80 L2453
0.05 050 | 0300 045 0.226
Downstream water depth hy=7.0m
hy 10m S Em Tm
a/h; K i Cu a | Cy a Cu ;| Cu
30 300 0,569 <70 0.44] 240 Q310
Q.24 2.00 0475 180 0393 1,60 0285
010 100 | 0407 | o050 | o34y | 680 | 0255
0035 .50 | 0,364 045 0.326 (.80 G250
E:;:swn:r:eam witer depth hy=6 0m
\}u | Sm B T1r]
ally a Cu A : Cu a Cu 4 Cu
30 300 0,623 270 | 0.619 Z.80 0465 2.10 0327
320 2.00 0.846 1,80 0506 1:60 0409 1 40 (.30
0,10 L0 Q.471 (.80 0427 (.80 0374 Q.70 0 287
005 0.50 0443 | 045 0402 | 040 0342 | 035 0.268

&' (ale opening (m)

hy. Upstrear water death (m)




(b)

where,

|84

Crerflow discharge

3

Q=Corbeahi?

4B

030

R WCRBORE

» Overflow discharge(m™/s)
. Discharge coefficient

(Calculated by 2-point liner intzrpolation method | based on the
table 4.7)

: Upsiream water depth{m)

- Downstream water depth{m)

- Gate height above the gate sill{m)

. Water depth above the weir crest m the upstreamim)

: Water depth above the weir crest in the downstream(m)
. Width of gate(m)(28.06m)

: High of upper gate

. ‘Gatesill (EL:—8&2m)

hi

A : —Welr crest

y §
LSS

' N W W :
T ITTTIT T I T T TS gate sl

Hu: Upstream water level (m)

Hd: Downstream water level (m)



Table 4.7

Discharge coefficient “Co™

< 0.6Hy

0.6Hu O.7Hu

0.8Hu 0.9Hy

ah] (Perfect) (Imperfect]) (Imperfect2) {Imperfect3) (Submerzed)

02m 0.853

0.6m 1 564 1.537 1,476 1.453 1.397

1.0m 1.757 1,718 | 689 |.668 1.383

2.0m 2.000 2.000 1.750 1.625 1.375

3.0m 2,229 2.082 1,998 | 698 1.279

4.0m 2.325 2:280 2.210 1.670 | 282

457

(8

5

ahl: Water depth above the weir erest in

ah2; Water depth above the: weir crest

Hu: Upstream

ah2
< 0,6 Perfect overflow

ahl
ah?

5 'a._hl_r < 0.7 Imperfect overilowl [0,6Hu]
ah2

£ —— <03 Impetfect averflow? [0 7 Hu)
ahl
ah?

2 - <09 Imperfect overdlow3 [ 8Hu]
ahl
eh2

<

ahl

* Submerged overflow [0.9Hy]

the upstream(m)
in the déwnstream{m)




166
() Pump Discharge Calewlation -

Each pump discharge is caleulated by vanation of suction nature level and discharge
water level | as follows:
When the pump is'not running, the pump discharge is not caleulated.

When the pump 15 runming, the pump discharge is caleulated by the propartional
allotment from Table 4.8

H=Hd—Hs
H © Pump Actual head(m)

Hs:  Suction water level (EL.m)
Hd  Discharge water level (EL.m)

Raver Waterway
Hd (EL.m)
Vv
Hs (E.L.m) H )
\7

—
PUMP

SIS 777777 77777777 7777




Table 4.8 Pump discharge “Q"

No.l PUMP
Pump Actual Pump
head H discharge Q
{m) {m™/s)
0 6.96
{or less)
2:16 5.53
341 4,40
7.94 7 05
8.77 1.31
11.80 0.00
{or more)
No 3 PUMP
Pump Actual Pump
head H discharge Q
m) (m=ls)
0 675
(or less)
2.11 263
341 443
7.82 313
637 1 50
1210 0, Q00
(or more)

No.2 PUMP
Pump Actual Pump
Head H discharge Q
(n) (m?/s)
0 6.50
{or less)
2.10 5.63
543 4.40
71.89 2.98
8.58 |41
11.90 0.60
[or ore)
No.4 PUMP
Pump Achual Pump
head H discharge Q
(m) (ms)
0 B.54
(or less)
2.08 5.68
539 452
7.95 .03
245 1.2
11.80 0 06
LOCTmoTe)




Closer dam discharge is converted with the tollowing table;

Dnfference of WL, — Discharge Volume Table

Difference Discharge
of Water Level Volume
(m) (m'/8)
3.7 4.34
3.5 4.22
33 410
3.1 3.97
2.9 384
2.7 .70
2.5 3.56
2.3 342
Z.1 387
1.9 140 B
LT 2.94
1.6 276
1.3 207
1.3 2.36
0.9 2.14
U7 189
0.4 1553
0.3 1.24
0.1 0.71
0.0 0,00

(Discharge Volume of 1 valve)
Qo =Qwri *+ Qupi + Q.
Wwhere, Q- Closer dam discharge (m'/s)

Qury © Valve discharge of Right bank 1 (m’is)
Quez ©  Valve discharge of Right bank 2 (m'/s)

o Valve discharpe of [.2fi bank {mlr’s}
Upstream f—'—n.L - Dcl_w_nfu CAmm
\ TH Difference af W.L {m)

e
W '|

T T T T T

Vo Valve (Right bank x 2, left bank 1)
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Inflow caleulation

The inflow mto the reservoir 1s given by varations of reservair water leve] and outflow
discharge from the reservorr, as follows

14
2, @

Qi= Ll

10
But the minus value is replaced by zaro(0)
where, Qi @ Inflow (m'/s)

Qi' ©  Supposed inflow (m’/s)
_Vo=VT i SQo
G0xT G0xT

Qi Supposed infiow (m/s)
Vo |  Effective storage volumeof this tirme.(m")

Qv

VT : Effective storage volume before T mﬁtute.{mjj
5o : Total discharpe added for T minute (m’)
T o Interval afinflow enleulation

(10min, 30min, G0min)



CHAPTER 5. GATE CO}

3.1 Types of Gate Control

Five methods of gate control, (1) 1e (5), arc available as shown below.

Types of gate control

(1) Manual equipment control
(Operatians from the local panel)

Manual remote control

(2) Manual contro|

(3] Target opening eontral

| Automatic remole control

(4) Semi-automalic remole control

(5) Full-automatic remeite comrol




| <99

(1} Manual equipment cenirg|

A method of controiling gates by aperating the MITSUBISHI local panel in the hoist house.
{2) Manual remote control
A method of controlling gates by operating the gate operation console in the control house.

This method allows the operater to control gates dir¢ctly in manual mode by operating the gate
open/elose switches on the console.

(3} Targe! opening contro|
A method of centrolling gates by operating the gate operation cansole in the control house.

This method allows the operatar to.spacify the target opening (the desired angle of opening),
computer controls gates according to the specified target opening.

(4) Semij-automatic remote control’

A gate control method in which the computer selects a control mode and caleulates the gate cor
variables,

Before controlling pates, the computer inquires the aperator about the gate control start timing,

(5) Full-amomatic remete control

A gate cantrol method in which the computer selects a comral mode and calculates the gate co
viriables,

Gates are controlied without operator's manial Intervention.



5,2 Summary of M

The method of determining target dam gate opening includes the next there (3) stage processes.

(1} Determination of gate operation mode,
(2) Determination of target total gate discharge,
(3) Determination of target dam gate opening.

521 Mesthod of gate operation

(1} Operation mode

The operation mode, which cateportzing the operation methiod of operating tide protection gates

t comply with gontrol requirements, consists of the following four (4) modes:

Cantral Moda Rul%n_g Values Gate Operation Priotity

Small water dischargs 0; < 30m™/s Gvc_rﬂnw':fl set 3
Mormal operation WL <BO0ms 80< Overflow = ser

(< 300m /s Qverflow x 2 set 3
Inverse flow prevention H| < H; +AH+AR All gates closed 2
Flooding (> 300m° /s AND All gates opened 1

[HE‘HL}G-EUI'ER Hy-

H[}D.lﬂﬂj}

Mote: (= Inflow, H;=Upstream water level, _1-[;,=i.':m=.'mtrram water level
AH=Inverse water level balance, Ah=Threshold of inverse water level balance, He=Bar
Sang Station water level and Hy=Nakhon Navok water level.

The inverse flow prevention mode takes priority of the small water drscharge and normal

operatian mades.

[n the “Inverse flow prevention” mode, A sHall be sét U, 1m to 0 2 inaccordance with the

tda! movement speed,



5.22  FEach method of eperation calculatian
(1) Constant water level
(2) Normal constant water level process
IfHs- Ahy < H| € H, + &k,
then target discharge s not changed every |0 minutes,
If the following condition is satisfied, the target discharge is caleulated every 10
THMULES.

I‘[g-d:j.h| EH] {Hs-.ﬂl.h; DI'H5+.|’_"|.11.3{ H| £H5+ﬂh|

-1 Caleulation of target discharge
Qr=Q+g(H, - H)
Where, Qr ©  Target discharge (m'/s)

Hi Upstream water level (m)

Hg :  Targer water level (m)

Ahy @ Threshold of water level | (m)(Constant No 76, No.91)

Ahky ; Threshold of water level 2 (m}{Constant No 71 No.82)
Q  Inflow (m’fs)

o Qutflow (/5
g © Gainl{Q< 36m”/s) (Constant No.78)

g2 ¢ Gain2(30.5Q; <80mYs) (Constan No.93)
g3 Gard{B0 < Q, < 30!‘3:31‘-'."5} (Constant Ne.54)

T | £xh
N [ —
s AN L i
\/ Jihi by
|
G / RHH”L
Q. / )

—=a 10 nlinutEEI-;r

NORMAL CONSTANT WATER LEVEL PROCESS



{2) Control system =

Rules gaverming operauon of the flacd and regulating gates in each control mode are tabulated

helow:
Control Mode Control System Note
Small water discharge Constant water 1 evel T keep the upstream water level
contral constantly, subject to the discharge of
river maintenance flow.
Normal eperation Constant water leve! To keep the upstream water level
control constantly, lowering the upstream water
tevel for a purpose of discharging small
flood water and restoring upstream water
level required for the project after the
small water discharge stage
Inverse flow prevention All gates closed To prevent the saltwater intrusion into
the reservoir,
Flooding All gates opened To open all gates; 1n case of flood

discharge exceeded 300m’/s and {Ban
Sang Station water level - Upstream
water level > 0.25m or Nakhon MNayaok
water level - Upstream water level >
0.25m), tokeep adequate passage for
Aoodwater,

The above gate control modes are automatically by comptiter

(3) Tane for all gates closmg
In the transitional period (arousd November) from the rainy ssason 1o dry season. all gates heve
to be closed manually ta prevent saltwater from witruding 1mto the reservor
All gates must be closed whenever salinity (CI) of river waters excesds 100 me/] at downsiream
of the diversion dam by the Salmity meter No.2
Closing of gate shall be started al the time of the next nigh tide after cbservation of salinity more
than 100me1

The waterway will be closed by the Regulating Gate No.1, Regulating Gate Mo 2. Flood Gare
Mo.2, Fiood Gate No.| and Flood Gare No.3 i seauence

(4)  Tiune forall gates opening
Asvenfied that the saltwater intrusion 15 Blocked by the small-seale floods 17 the transitional
penod (May to July) from the dry to rainy seasons. all rates are-gutematically spered 1n this
transitional period, whese the nflow water discharpe excesds 300m /s
Thie gntes are opened ene by one following Tlood Gage No 2, Flood Gage No |, Fload Gate
Mo 3, Regulating Gate No |, and Regulating rate No 3 in sequence

After opeming all gates, the salinity downstrsam from the diversion dam has to be monttored by
the Salinity Meter No 2

Thegawes must be cloged when saliany (T excesds | (e



{3)

Gate operation for desalinization 125
The gate releases the reservoir water for desaluuzation, where the salinity indicated by the
Salinity Indicator No.1-1 exceeds 250 me, as specified in the Water Quahity Standard for
Water Supply of the MO, When the Salinity Indicator No, 1-1 is not applicable due to Jower
water level, salinity is applied by the value ef Salimity Indicator No. 1-2 and/or No. I-3. The

water is released by operation of the flood gate when the water level upstream and dewmstream
of the dam are significantly different.

According to materials of Kasetsarr University, Saltwater intrusion is nat antcipated whers
water flow discharge exceeds 50 m™/s at the dam site.  Estimating a release water discharge of
S0m’fs, the height of gate opening can be determined from the following table

Height of Flood Gate Opening for Water Released for Desalinization

Water level downstream of dam (m, MSL}
Upstreamn

water level

(m, MSL) L0 OB 08 p&- 02 00 02 04 -08 08 o

Mote

I 4 055 055 053 051 049 047 045 043 o0 41 039 037
1,2 056 056 054 U33 051 080 048 045 043 040 038
1.0 — U236 035 034 053 052 052 048 o0 45 042 040
0.8 — — 057 035 056 055 055 05 047 044 0.42
0.6 — T 0570 D58 DS 056 052 049 046 Qaa
04 = T = — B35 0857 056 055 050 0<8 Dus
0,2 — =

== — - D57 @S58 054 gs52 0.50 ©D48

o — —= — — - — 037 056 054 053 o0s

Thus wmble shows the height of pate apesung for the outflow discharge of S0m /s under the gate
of ana (1) set
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(b) Lowering water level Process

If'the following conditions ars satishied, the target discharge 15 caleulated every 10
minutes, |

-1 IfH;>Hs+ Ah, Q'r=Qo +AQ,
() FQr<Q+Que Q=05
{“J fo'T:-’Qi +le-'l: QT=Q|'+ anu

-2 it Hs+ Al < H|'5H5 o ﬁhl. Q'r "QL‘I =40
(1) Qi <Q. Qr=0Q
{”'] EQ|EQ'T-QF=Q|+3

-3 UHs-4hy <H;<H+ Ahj, then operation process is shified to " (a) Normal
constant water level procass”,
where,  H; - Upstream water level (m)
Hs = Target water level (m)
ahy o Threshold of water favel 1 (m){Constant No.76,No.91)
Az | Threshold of waterlevel 2(m)(Constant No 77, Ne.92)
Qr * Target discharge (m's)
1 | Temporary target dischargce [m"a"a)
Q :  Inflow(ms)
Qg Chltﬂuv_.; ETJ:IEI.:‘ru'r 5}
81 = Increasing discharge (m'/s)(No.83 No.98 No. 106)
ADY Decreasing discharge (m/s)(N& 84, Mo 99 No, 107)
3 e Max. Over-discharge {mafﬁj[ Constant No.85 No.100,Na 108}
g 1 Constantof over-discharze [m_‘:'a‘a}({:unstam MNo,8B5No. 101 Ne.i Qe

larsenog sater |gvel

-- e LOLr e waler b

A
SRR af sperwiton process

LOWERING WATER LEVEL FROCESS



(e) Restoring water level process

i

L]
L

127
11 the following conditions are satisfied, ihe target discharge 15 calculated i every 10
minutes.

i Hj <Hs- Ah, QT' =Q, - AQ-

() HQ72Q-Qua Qr=0Q'7

) Q' r< Q- Quuv. Qr = Q1 - Qraus

I Hg -~ Ahy € Hy <Hg - Ahs, Q'r =Qp + A,

(1) 1fQ'rsQ, Gr=0Q'

(1) fQT>Qi, G =0i-a

If Hs - Ah; £ Hy < Hg+ Ah= then operation process is shifted to " () Normal constant
witer level process”,

Where, H| | Upstream water level (m)

Max. Under-discharge (m’/s)

Constantof under-discharge (m*/s)(Constant
No.83,No.104 Na. 112)

AQ: - Increasing discharge {m'/s)(No.87,No, 103 No.110)
AQ: © Decressing discharge [mafs}[Nd-EE,Nu.]ﬂd,Hﬂ 1

Hs: | Target water level (m)
Ahy ©  Threshold of water level 1{m)(Constant No .76 No.9 1)
Ahs Threshold of water leve] 2{m)(Constant N 77 No.92)
Qr . Target discharge (m'/s)
Q@ . Inflow (m’/s)
Qo ©  Outflow (m'/s)
|} SR
a.:

Y T 2
—d c
1505 g f
B
! t
1
f
o
] i
J 4
i y by
P e LDy
. 3 4
T =l anfat,
- i i -
I, .
edonng walss level - Catiitiinl woter leval

F Y

onlb of gaciehizg process



(2) All gates closed
(2) All gates closed process
EH, (t) - H; (1) S AH, all gates are closed
Where, Hi(t} . Upstream water level (m)
H(t} Downstream water level {m]
&H ©  Inverse water level balance (Constant No 1 L&)

(b} Open the gates process after all gates are closed
ITHy (1) - Hz (t) > AH + Ab after all pates are ¢losed
Ha(t-) > Ha(t)
Then the mode is shifted to constant W. L. eontrol.

Where Hi(t) ¢ Upstream water level (m)
Ha(1) : Downstream water leval (m)
Hy (-1} @ Downstream water level before 10 minutes (i)
AH © Inverse water level balance {Constant No: 1 16)
Ah © Threshold of inverse water level balance (m)}{No.117)

Constant  ——w—  All pates closed —>4—— Congmnt water leva|
watsr Jevel ' '

A A

Change of conmol system Change of control system

ALL GATES CLOSED PROCESS
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(3) All gates opened

(a) All gates opened process
If the following condition is satis fied, all gates are immediately opened
Q> 300m’/s and (Hg — H| > Ahg or Hy ~H; > Ahg)
Where, @ @ Inflow (m’ls)
H; ©  Upstream Water Leval (m)
Hy @ BanSang Station Water Level (m)
Hy ' Nakhon Nayok Station Water Level (m)
Ahp © 025m (Constant No.74)
Ahy @ 025m (Constant No.73)

(4) Censtant discharge
(a) Constant discharge process
If the following condition is not satisfied, target discharge is caloulated in every 10

miriutes.

Qs -AQsQa< Qs +AQ

-1 Calculation of target discharge

Qr=Qs

Where, Qs @ Setting discharge (m’is)
Qu : Outflow (m*/s)
AR} | Threshold of discharge (i=7/5)(Canstanc No.aT)
Q| Target discharge of towal gates (mfs)

Qa

Qs

CONSTANT DISCHARGE PROCESS



(b) Increasing discharge process <4t
When constant discharge control mode is started or total gate setting discharge is changed,
if the following condition is satisfied. the target discharge 1z calculated every 10 minutes
untll Qg - AQ £ Qn < Qs + AQ
If Qo < Qs - AQ

-1 Calculation of target discharge
Gr=Qo+ AQ,
Where, Qs : Setung discharge (m’/s)
Qo : Outflow (m'/s)
AQ . Threshold of discharge (m'/s) (Constant No.67)
O Target discharge of total gates (m'/s)
A, Increasing discharge tm“:’&] (Ne.68)

e R I B N L9,
lxQr
fata)its
Start i A ]
locreanng discharge —-=» lh-%-— Constanl Jischarpe
A

Shift of operation process

INCREASING DISCHARGE PROCESS

(¢) Decreasing discharge process

When constant discharge control mode is started or total gate setung discharge 15 changed,
if the foliowing condition is satsfied. the target discharge 15 caleulated svery 10 minute,
until Qs - AQ £Qu S Qs+ AQ

Qo2 Gt 40,

-1 Caleulation of target discharge
Q=00 - 20
Where, s Setting discharge (m'/s)
{lo - Outflow [m]a’:}}
AQ :  ‘Threshold of discharge (m'is)
Qs @ Target discharge of total gates ('/s)
A, Decreasing discharge LrnIa's;l (Mo 89)
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Starf o — 0 H

Desrerting dischaige = I'F"'l' '''' Constamt discharge

Shifl of operation process

DECREASING DISCHARGE PROCESS

323 Caleulation of Target total Discharge

The target total discharge ealculared is distributed to the gates and the pumps. The target total
gate discharge 15 computed from the following equation.

er:r:QM'Q?'Qc-QE

Where, Que @ Targerdischarge of (otal gates (m’/s)
Qe : Targettotal dianh_a:_ge _{m"'r’s:l-
Qp * Total pump discharge {m’.fs_‘l
Qe Closure dam dischearge(m'/s)
€= : Eastern water pump discharge (m’/s)

In cass of the constant discharge. control mede.
Quio=Qs

where, Oug Target discharge of total gares [m:'e"'s]
Qs © Setting dischargs (m'/y)

Tonal target gate discharee 1s dissbuted to eack gate. Each targst pate opening equivalam
LC

each target gate discharge 15 computed by a binary search, taking aceoun! of followines:

(2} Gare operation prionty

(bl Muumum gate operung (m)
(2] Maximum gete opentog (m)
(&) Muoumum operation height (m)

() Non-sepsitive area(m)
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Table 5.1 The Purpose and Contral of Gate Operation Mode
Table 5.2 Judgment of Operation Mode
Figure 5.1 Dam Gate Control Sequence

Figure 5.2 (Grate Opening Sequence Flowchart
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Table 5.1 The Purpase and Control of Gate Operation Mode L
5 ' - I Controlled gates _
peration ontro . Crperation
mode system | Flood | Regulating Purpose sl canditions
galc gale
<mall Constant O o Keeping'the | Keeping water | o Inflow < 30m’/s
water watar upstream level at the A
discharge | level water level upstream water | © 7 20eT level of
control level from - GpatieR £
1.30m to 0.70m water level of
downstream =+
AH
Normal Constant o2 O Keeping the | Keeping water |« 30m'/s < inflow
operation | water upstream level at the
P P : <300m’fs
level water level upsiream water
control leve] from - o Water level of
130mt00.70m | ypsweam >
water level of
dewristream +
AH
Inverse All pates & O Pravention | All gares are Water level of
fHow closed of inverse closed | Upsream < water
prevention | contral tlaw level of
downsiream ~AH
Floodmg | All gates ) (2 Adequate’ | All gates are "1
cpened passage flow | opened in
- flood matched
condition of
inflows,
Constant | Contral o » River Keeping the
discharge | constant maANenaice | (otal discharge
discharge flow at the set
» Desalim- | discharge
Zation
MNote:
(*1) Inflow >300m’/s

ard

(’ Water level of Ban Sang Station - Water level of upstream > 0.25m

L Water level of Nakhon Neyok Station - Water level of upstrearm > 0.25m

(v

or

When the inflow 15 increasing 16300 m’/s and water leval at the downstrears e going up, the

flow condition of the upper leaf pate of the Regulacting pat 15 going to submerced flow

Inthis case, the discharge of water from the gate wi!| decredse snd the *“Normal Uperaton

Made™ will not be able to cantinue Because gute dischinrge can not comespond with the triflow
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even if the upper leaves of the Regulating gate will be fully opened. The Flood gate shall be

operated when two(2) units of upper leaf gate of the Regulating gate become incapable to be
operated by automatic control. When it becomes wneapable to continue the automatic operation.
alarm bell wall inform this cendition to operator. The operator shall control one of the Fiood
gates lo discharge water about 150 m'/s separately by manual operation.

Adter this operation of the Flood gate, automatic control for the “Normal Operation Moda™ ar
"Small Operation Mode"” can be resumed.



Na. Crperation mode Mode start conditions

Mode end condmans

l small water discharpe "AND" condition
o Inflow < 30m'/s

« Water level of upstream >
water level of dnm:lsu'eam

"OR" condition

e *]

* Changed the control mode
» When the gate wae

4
s operated by manual
operation.
2 Normal operation "AND" condition "OR" condition
* 30ms < Inflow <300m/s |« *3

« Water level of upsream =
water level downstream +
AH

¢ Charged the contral mode

3 Inverse flow prevention | Water level upstream: < water

level downstream +AH

| "AND" condition

or Inflow = 3I00m™ /s
. *3

» Water level of upstream >
water level of downstream
+AH +Ah

» Changed the control mode

* When the gate was
operated by manun)

aperation
4 Flooding =4 » Manunl shift
5 Constant discharge » Manually start, by setting | » Manual shift

constant tarpat 1ota]
discharge

More:
(*}) "OR" condltion
inflow = 30m?fs

* Water level upstream <€ water level downstream + AH

(*2) Downstream water level 15 judged at every |0 minutes whether

(*3) "OR"ecandition
Inflow < 30m’fs; to shift to “Srrial] wates discharee”
« Inflow 2 300m*%s, 1o shift 1o "Flooding”
* Water level upstream < water level dowristream + AH
"AND" eondinon

+ Inflow > 300m s

[74)

the water level 1= descending

 Water leve] of Ban Sang Station - Water lavel of upstream > 0.253m

or

Water leve] of Nakhon Navok Station - Wazer level of upstrearn =>0.25m
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{ Automatic) Gate control support
* Input gate
Gate control <— Personal control
caleulation COMmpLer condition
« Small Water o Inpat tte
, Dhscharge mode, ;IE
(Automatic) | ' ormal Qperation mode b=
* Inverse Flow Prevention mode .
+ Flooding mode D”ftm] gate
: : contro
Target gate opening + Constarit Discharge mode —
display
J Munual Control
i‘l-lllf I
Buzzer calls operator =,
by & !
[Uy operator) »x v (by operatar)
Set point control for
Target gate operting Manual gate eperanion
> .
{Altomatic) (by operatir)
Y
Crate up/down Gate upy'down
comtrol contral

Fip. 52

GATE OPERATION SEQUENCE
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