Part 6-1 Appendix 13

Appendix 13
Sample of Sand Flushing Operation

1 General Layout of Hydroelectric Power Facilitieswith Run-of-River-Type

The hydroelectric power facilities with run-of-river-type are generally composed
of aweir, an intake, a de-silting basin, awaterway, a head tank/ regulating pond,
penstock lines, a power station, a tallrace, etc. and their general layout is
illustrated below.

As to the sand flushing operation, it is a maor point to be suggested that the
de-silting basin be facilitated so as to trap and settle foreign particles contained
in water in the upstream of the headrace canal or the headrace tunnel and be
designed to have sufficient transportation forces to flush out sediments.
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Figure 1 Hydroelectric Power Facilitieswith Run-of-River-Type
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Part 6-1 Appendix 13

Example of Hydroelectric Power Facilitieswith Run-of-River-Type

The layout of magjor hydraulic facilities for the Project for Rural Electrification
in Aceh, Indonesia is shown in Figures 2 - 5. In reference to those figures and
the above mentioned suggestion, it could be said that the hydraulic design for
the Project for Rural Electrification in Aceh meets the suggestion and follows
the conventional hydraulic design such asillustrated in Figure 1.

Comparison of Hydraulic Design between Project for Rural Electrification
in Aceh and Zi Chaung Power Station

The layout of major hydraulic facilities for Zi Chaung Power Station is shown in
Figures 6 ~ 12. In comparison of the hydraulic design between Project for Rural
Electrification in Aceh and Zi Chaung Power Station, remarkable differences
and comments are summarized below.

No. Structure Aceh Zi Chaung Remarks

1 | Sand flushing gate | Nil. Upstream of The sand flushing gate of Zi

in intake screen Chaung is provided upstream of
the intake gate, however it is in
sub-critical flow. Consequently,
the efficiency of transportation
force to flush out cobble, gravel,
sand, etc. will be so low (See
Fig.9).

2 | Location of Upstream of Downstream of As to Zi Chaung, such a location

de-silting basin headrace canal headrace cana of desilting basin as designed
downstream of the headrace canal,
i.e. upstream of the regulating
pond causes sediments in the
headrace canal and further erosion
of the canal (See Fig. 6).

3 | Transportation Provided by a Provided by a Transportation force to flush out
force to flush out | super-critical flow | steep headrace sediment is given by use of a
sediment through the canal just super-critical force (See Fig. 4 for

gradient of the upstream of the Aceh and Fig.12 & Photo for Zi
canal, 1/50. de-silting basin. Chaung).

Nippon Koei / IEEJ

Volume 6

Appendices to Manuals

A13-2

The Study on Introduction of Renewable Energies

in Rural Areas in Myanmar




Part 6-1 Appendix 13
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Figure2 Schematic Layout for the Project for Rural Electrification in Aceh
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Sediment in De-Silting

Basin

De-Silting Basin after

Sand Flushing

Super-Critical Flow for
Sand Flushing

Photol De-Silting Basin for the Project for Rural Electrification in Aceh
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Figure 5 Penstock for the Project for Rural Electrification in Aceh
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Figure 9 Profile of Intake for Zi Chaung Power Station
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De-Silting Basin & Regulating Pond

De-Silting Basin & Headrace Canal

De-Silting Basin

Photo2 De-Silting Basin for Zi Chaung Power Station
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Appendix 14
Monitoring Data for Civil Works Structures of
Zi Chaung Power Sation

1 Monitoring Data of Discharge M easurement

Table 1 Summary of Discharge M easurement

. Discharge | Leakage | Percentage
No. Location (n? /s)g (m3/as§’ (%) age
1 |Downstream face of 2™ concrete cover about 100 m 174 -
downstream of intake
2 |Upstream face of the concrete cover about 200 m 174 -
downstream of intake
3 |Upstream of de-silting basin 1.35 -
4 |Just upstream of inlet of head pond 121 - 69.5
(Available discharge of power generation)
5 |Water leakage to upstream of de-silting basin - 0.39 224
6 |Total of water leakage: - 0.53 30.5
(Water leakage to just upstream of inlet of head pond)

Table 2 Calculation of Discharge

Veocity Passage Area Discharge
(m/sec) (m?) (m’)

O+@ | ©+® | Ave. | ©+®@ | ®+® | Tota | (m%/s)

No. Location

Downstream face of 2™
1 | concrete cover about 100 m 1.35 1.34 1.35 | 0.635 | 0.657 | 1.29 1.74
downstream of intake

Upstream face of concrete
2 | cover 200 mdownstreamof | 1.32 | 140 | 1.36 | 0.646 | 0.633 | 1.28 1.74
intake

3 | Upstream of de-silting basin | 0.884 | 0.774 | 0.829 | 0.820 | 0.805 | 1.63 135

Just upstream of inlet of 0399 | 0429 | 0414 | 146 | 145 | 291 | 121
head pond
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Table3 Data of Discharge M easurement at Downstream Face of 2™ Cover

DATE: May 24, 2003 I. MEASURED DATA: [1=4] Sourd and duration i dyag)
LOCATION: Dowasirearn face of the 2nd cower (1=1) Langth of Canal He. | Sound™ | Duratian
g L= 1870 em ; g 225121[;
&= 4835 em
| | L=qig | 3 q AT
M s - 3 2 {1=31 Wakwr Dupth ot Two (2] Locations: Avaragn ] 21.14
Lefi Bank |: ' : RightBank  t%=84.5om
e d; i d, | EE—— T (1-9) Sourd and @un ot dypp
et Eas duve = [64.5+60.7)/2= 658 (om) No. | Sourd™ | Duratien
JTIHIG [fe e [te | ..., 1 7| @
- (1-3) ‘Water Depth of Yelkcity Meamorsmant: i i FETH
R | i e i e e dypsa s B5.8 1 0.2= 131 em 3 i 2442
I dyapipn™ 850 om x 5= 525 em Ayarags 1ET 2318
Cross=Sedtion of Ganal
2 CALCULATION: {1-8) Sourd and duration st d
[2=1) Velocity Ho. Sowrd | Duration
Looation Average He 5/ T[v=0TieN V. 1 m al b
Eound: | Duiratean: = a0l 2 2 I1IT
S inoes) | T lomg) Famed (misen) | (mises) a ] 7147
dhiga ] 21.14 213 1.52 195 Buarage 8.1y 22z
iy 161 | 2318 1 65 118 ' _ _
aipas 933 bl s 211 .51 {34 (111 Sourd and '1-":"'1"2"" = I’:-.:-e-:
dpnm 7.33 7264 162 106 Ho. Sourdl” | Duratian
Mote: ": 1 Sound: per § retations 1 B 25,00
2 ? 2114
{2=2] Flow Pasesgs Arak 12=3) Dischargs | 1 174
Pazzage 2a . de Aren Passage | Virae Arem | Dischargs Average 1.33 Er gk
Block | imd | (m) | ) Block | {m/sea) | {m% | (m'/sl |
D [RR 0 E4S R e 1.35 0B35S 0857
@@ | osss 0667 | 0687 arb | 134 s8] oss0 )
Total @ imigi= 174
sonion A14-2 | |
Nippon Koei / IEEJ The Study on Introduction of Renewable Energies
Volume 6

in Rural Areas in Myanmar
Appendices to Manuals



Part 6-1 Appendix 14

Table4 Data of Discharge Measurement at 200 m Down Stream of Intake

DATE: May 28, 2003 1. MEASURED DATA: 11-4) Seund and duration al ;5
LOCATION: 300 m downatream of the intake [1=1} Length of Canat He. Sound™ | Duration
: iy R
= ™
. 1 L=d4ag . : § k| 20 45,20
i I » : " - [1=21 Water Dapth at Fivs (5) Locations: 4 20 45.28
Ll Bank i Right! Bank d= 650 e Average 10.5 45.12
.............. rr— dy & , & | d; [ d,=8313cm
3 "'-.'. de® BE3F cm [1=5) Sownd and duration ak d.ge
g :I dygp = (59463 31482 ), 3= &41 (em) Mo. Sound . | Dwration
drem dy i 14 45.8%
(1-21 Waker Depth of Valosity Maasiuremant 2 14 47 4%
iz G481 0 029 12.8 om 3 14 44.60
r jan af 1 Baepme= 94,1 em x Q8= 1.3 em 4 14 453
2. CALCULATION: Searaps 4 45 T8
[2-1) Wilesity
Location Ayerage M=5/T|v=0oTEn v_.. [1-6} Sound and duration utd& L1=T] Scand and duration at I2'.:-:-:-_::_
Eoundt | Duration: - Cup Ma, Sournd | Duration He Saurd | Dhration
Sinos) | Tises) Hnos/sscl| {m/sec) | (mmsc) 1 il 42 50 1 14 4353
dingn 195 45.13 216 1.55 .22 2 20 45.13 2 14 42.75
g 4 45,78 1.53 1.08 1 20 4300 3 14 43403
danm ) 43.73 2.29 154 140 4 20 4350 g 14 4430
dyam 14 434 1.61 1.15 ) Brerags 20 £3.71 Avarags 14 4340
Maote: ™ 1 Sound per 0 rotatsons
(2-2) Flow Fassage Args (2-3] Discharge
Passage 2a d, d, dy [ — Aras Faisagn Worwmnl Aran  |Dischargs
Blook {m) {m} fmi £m) (m] im] Black | [m/aeel | Gm® [ /8
[a T 1 658 iRE (V2T LG4 D+ 1.32 0645 0851
i+ 1 [HiR 0632 0.633 0833 i+ 140 0633 0.686
Total @ im'ie) = 174
A14-3
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Table5 Data of Discharge Measurement at Upstream of De-silting Basins

DATE: May 28, 2003

LOCATION: Just upstream of tha inlak of de—wmltng basn

Bight Bank

1, MEASURED DATA: .E-_
{1-1) Lergth of Ganal
L=44
L 198.0 om | LA
a= 455 ocm & A j, @ ; = ;
Lefit Bank 1 ,
e d a4 1 4 4 d;
1 i
e .
i

REE| (1S F

sle

Mﬁﬁﬁ

{1-21 Water Depth at Five [5) Locatlans:

o= 8.0 om
d,= B35 cm
d.~= 835 em
dy= 81.0 cm
de™ B0L0 om

{1=3) Water Depth of Valocity Measuramant:
digs= (B10+A3.5+828)/3 s 2= 82T » 02 = 16.5 em
digg™ B2.7 om x 0.B= 662 &

Part 6-1 Appendix 14

¥ o of | Ohypg o™ DB SPE DeE0 0% w 02= B1.5 0 0F om= 16.3 om
2. CALCLLATECM: dogg g B em x 08= 652 om
-1l Walocity
Ma. Logation| 15t Measurement | 2rd Measurement Avarags H=5/T Wieloeny -
5md= Duratiorc | Saund™: | Duration:| Sound | Duration: = (.1 6R=0.001
5 lngad | Tlawed | Semes) | Tisen) | Sinos) | T (sec) [nos. secl {m ) imamc) |
i s N 47 00 14 4080 105 41 .40 1.27 0500
a diien 10 47 00 i0 41.53 (xR} 41,717 1.200 QE5n 04
3 dyna 10 4350 10 q46.47 iom 44 0% LI 0.785
4 e g IEI_ 4800 10 48.27 100 47 6% 105 0.752 0774
Mote ™ 1 Sound per § rotatiors
(2=2) Flow Paseaps fran; [2-3] Discharpa
Bhock Mal  a (m) d,_im) d, (m) d, iml dy (m) dolml | Sas () | Arma (™) Passage | Miessn frea  |Dischargs
I 0455 GEY 0835 CEFE | 0407 Biock | Imisec) | im") fm’'s5)
[ 0485 0A35 0.835 0 B35 0413 M {.864 oa20 0725
@ | o485 DEIs | & 0523 | 0.407 | ov@ | 0774 0805|0623
e8] 0445 | (LK 0.8 0204 0,348 Tokal (7] [mJ.-"-g} = 1.36 ﬂ
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DATE: Way 28, 2003

Table6 Data of Discharge Measurement at Just Upstream Inlet of Head Pond

LOGATION: Just upetraam of thi inlet of head pond

Part 6-1 Appendix 14

1, MEASURED DATA: E
[1=1} Length of Carasl =gl {1-2) Water Degth a1 Five (5 Locaticrs:
L= {870 cm _ ] _ |1|_='|-||5|!I'I"¢
a= 41.75 om & — e . ﬂ,f 178 &m
et Bak g gy i A o pplihibemk 47 e
............... e v B 2 d= 174 om
rm i i i . ] dy® 172 om
aLL @ |fe o | @ ju, _
= —_ f-\‘ﬁ [1-3] Water Depth u;l‘ Welaoity Measuremssnt:
P —= dypz® 175 om x .25 350 om
: dypg= 176 em = BB= 1400 em
Cross-Sagtion of Cansl dppa= 174 om x 0.2= 348 em
7. CALCULATION: Oypps= 174 om w O8= 1382 om
[2=1} Welooity
M. Locatior| V=i Measurerant | 2nd Meesuremest Average H=5/T Valocity |-
Cound - | Duration: | Soued™: | Duratior: | Saund | Duration; & 0LT1EN-0.0M
S inos) | Tiseo) | Slnost | Tisech | 5ingsd | T iese) |inos she i sen) T
[ dyng 14 22.38 14 Fiia 14 2288 as12 0438
2 dhyinm 13 26,58 13 27 b} 2593 0501 0350 0.300
3 iz 11 21.50 13 2123 13 21.3T 0,608 0435
4 i 14 24,04 14 2347 id XiTi 0500 04232 0428
Mate: ™ 1 Sound: per | rotation
(3=2] Flow Passage Arsa: [2-1] Disoharge
Bhcok Mo  aim) & (m) d; (m) dim) | dpfm) | deimi | do imd | Args im) Pasange | Yimsw Area  |Deschargs
I 04175 1.75 .75 1.75 0,731 Black | imissed [ (™ [’ /s
=] 04178 1.75 .74 1.75 073 D+ 0339 146 0583
& 04175 .74 1.74 1,74 0735 D+E 0439 1,46 E3G
1) 04178 1.74 .72 1.73 072 Tokal Qim' sl = 1.21]
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2. Monitoring Data of Sand Flushing
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Table 7 Result of Sieve Analysisfor ‘Sample-Silt’ and * Sample-Sand’

No Name of Sieve Analysis (%)

' Sample Clay Silt Sand Gravel Total
1 Sample-Silt 20 54 26 0 100
2 Sample-Sand 8 18 73 1 100

Table 8 Result of Sieve Analysisfor ‘Sample-Gravel’

. . Retaining - Accumulla.tlon Accumulation
Sieve Size (mm) Retaining (%) of Retaining :
(9) (%) of Passing (%)
15.0 21.95 1.098 1.098 98.90
10.0 114.80 5.745 6.843 93.16
5.0 398.05 19.919 26.762 73.24
2.5 589.79 29.513 56.275 43.72
1.2 511.57 25.599 81.874 18.13
0.6 235.90 11.805 93.679 6.32
0.3 82.07 4.107 97.786 2.21
0.15 17.20 0.860 98.646 1.35
lessthan 0.15 27.06 1.354
Total 1998.39

Table 9 Percentage of Flushed Sand or Gravel in Total Flushed Material

No. | Name of Sample Weight of Total Weight of Percentage of
Flushed Gravel or | Flushed Material Gravel or Sand
Sand (g) (9 (%)
1 Sample-Gravel 398.6 25530 ! 1.6
2 Sample-Sand 1072.8 25530 ! 4.2
Note: *1: Volume of basin: V=n x42.5%/4X18 cm® = 25530 cm®
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