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1 S1HAZIAURNTASINTS
1.1 dalasenis

Tas9n s I WAt Au-Auyy (fruena) Theun-Hinboun Expansion Project
fif1dINan9IN 500 wunnzdae (uavtdin 220 unneine) avatnuavuaderlae sudil. a0 6v
waavlugdn 1

51071 1: unuiigelnsons
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1.2

ANHUZ1IATINIS

Hlutasemsaagaiuduanntasemsidudedluwuy Run Off River (WaLa5asousl
W.A. 2541) Witfluwuugianeifutia (Storage Dam) uagtnfi&9nanan 220 wnnsins

vlu 500 winagTas Taafiuuanuda (Concept) uasTasanisdsuanaluglil 2 uat 4

A1snassvlushuaanailsznauaia 2 fHruleun

a ¥ - % o a
A ) wlaudiane Nam Gnouang (y3auaiu 3 1é)uazaraisilsznau

Tanszaodiaifluarafudninlizeilaulvtlse wvdudeatsuarsluaquas i
naa' Wi ldzinauanaaniioll uazdsausaAnAIaINan 159 WL aN 1680 220
winneTasmuilu 440 wnnziae aazitseniddautinenias Godadainsaondan'luin

16 60 wnngIne

Mdiaunagsanuwitineitiusavilvuaviniu avaguitialasenisiinisyanal 20

.3, pliilaunazanasisznaudousnalusli 5 was 6

a

Sneazdaunazainisilsznauficoil

aumauninuadn Roller Compacted Concrete (RCC) fasuntinilunauninassuan
wu 0.50 u. fiauge 70 u. fuidausisyana 495 u. aTe 8 u. fsunasdidau
Wonual5¥380,000 av.u. szduduidiau EL. 460 m.msl (§i Parapet Wall 1.50 3.) s¥6iu
tAuAngega EL. 455 m.msl.

anafuihfiduisuin (Catchment Area) = 2,942 as.nx. das1tiniade 96 au.u./
U wihAulsunaninihae 3,033 au av.u.aall Auanesu 2,450 au.u. Aurane
107 s5.nu.AszduLAudngosn EL. 455

mestaneinay (Spillway) aghududdau luwuy Radial Gates 3uIU 5 11U 2U1A
AF19X 81 = 15.00x16.00 U, svunesngedn 3,145 au.u/5unvi sia 1 vy (7 Flood PMF)
viasvunathAuan (Bottom Outlet) tflualusdmanaunin (Concrete Lined Tunnel) 5l
vianlitkiianse N319 6.00 u. 817 158 u. seduihnaluedtiain (Intel Level) =
EL.399.00 m.msl. szuneti'ladgedn 358 au.u/5unfi Usegila-itladunuuanduasny
wwde Vertical Sliding Gate

AMsanangAuARUTIgnTnviINEI U 12 vty dszana 750 asauai Ludounstinu
a5 vid U 4 und AauazBuLiuAnituae

T590lWihiinee HunuuAsuuduauna A319 X 817 X §9 = 40x50x40 u. fadaia3adfawu
1wy Francis Turbines 311U 2 1a3avq ag 30 wingias 730 60 wngias ansnlain

72 au.u/5u1ii dia 1 @39 Manugouaninagnsd (Net Head) 47 u. w&aW&9 Ul
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w@&e 310 aunie (GWh) satl deanainsruusnadrasnsiWiianiusedu 115 Ala

a6l
o viaguifandalWihisenausiaa TuedsiiAani i@usgudnate 5.50 u. enade 175

4. 3111 2 aTued daduviadeiin (Penstock) wdnvusianauninuuiatdusEiIAugnag

5.50 ¥. 17 40 1. 3uU 2 via

s 1829
60 MW

auuny 2

L IRUUNL

auunie 1

RDRIETE

5171 2 : unuiF9I1aas Concept 1av TA59NTS

(RwsdavAasdruaany)
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Intake

Headrace
Tunnel
RCC Powerhouse
Dam
Spillway Plunge
Pool
Bottom
Outlet
Diversion
Tunnel

] o al ¥
51" 5 : uWunvtdavuhavnarataisdsznau
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Spillway

Bottom
Outlet

138U RCC

AANFTUUN

Tsalwlsdn 2x30 MW

51U 6 : AMMwarameanrdidauinesuazaraisisznau (w.a 2554)

P %
A 1) wauuney Nam Gnouang

snuaizidiau

luiflaumaun3nuada Roller Compacted Concrete (RCC) fsnuminiilunauninsssuan
(Conventional Vibrated Concrete, CVC) %un 0.50 1. fianugeaaiitlszana 70 w.
fudlausniszana 495 U, a9 8 w. filsuasdidaurionuaiszana 380,000 au.u. sedu
fudlauagi EL. 460 m.msl (i Parapet Wall g9 1.50 u.anduidiau.) ssduAudngosnai
EL. 455.00 m.msl. § Free Board = 5.0 .

Aot diNuisuth (Catchment Area) = 2,942 as.nx. dasniainads 96 av.u./5unv
dorvinAuiunauingnats 3,033 du av.u.aall ANRa9TIN 2,450 av.u. Auiiaig 107
a5.nN.AseduLAuAngoda EL. 455.00 m.msl suddaulaugaolusiii 7 89 11
AsanawAuNRUTgNINYiINI LU 12 Bty Ussana 750 asauriy TaaTaneda'lald

vytnudaass vl U 4 wie nauazsuAudniintuanadia w.a 2555
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51 7 ; 'audeneiasasuysal

511 8 : sUdamuavidiauitanedu Non Overflow
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Grout Curtainx
<—— Drain hole

51111 9 : sUdamuadauielug umeszunaitay Spillway
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511 10 : sudaauenndamingre (aFvauasaniiein)
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511 11: sudaeuendaminge (a3vaina)
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1.1 n) A1snassvidlaurauniauadninusia

asnasadiaurauninuadn (RCC) agultantia'ladodl

e a%avdnsalnsalildiedauianuarnaase

- Crushing Plant 200 ton/hr = 1
- Cement Silo 3,000 ton = 1
- Fly Ash Silo 2,000 ton = 1
- Refrigeration Plant 25 m3/hr (Cooling water) = 1
- RCC/CVC Batching Plant 95 m®/hr (2 m® Batch) = 2
- Dump Truck 8 m® = 8
- Bulldozer D-4H Caterpillar = 2
- Roller Compactor 10 ton = 3
- Roller Walk-Behind = 1
- Truck Mixer CVC = 3
- Rotary Brush = 2
- Portable High Pressure Washer = 1
- Compressor 200 psi = 2
- Water Tank Truck = 1
- Crack Inducer (Joint Cutting) = 1

e nsndsuazundn RCC (Spreading and Compacting)

lamaunin RCC leignimagann Dump Truck in&e (spreading) 1atsa Bulldozer
D4 fianunuflauadauad Useuna 30 oy, AuAlumsnlinireigawinivinle ue
Tdfivdvanuanursalunisudnuad Plant danisuaadnlusauaada Smooth Steel-
drum Vibratory roller wifn 10 fu Seuadaatuiu 8 e (4-round trip) MmN

LAY 2.5 . /2.

nsuadalusdiuiidaduiiuvda Form work lalasasundauuiaidnuuutduaiu (Walk

Behind Roller) sulahaunaasroidiaunauninuadn (RCC) uanelinugii 16

Wauadaasadausaaualde
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a) & Contraction Joint Taalal Crack Inducer auuwAAIUA'lY (W9
dszanan 20 .) Teanalufiaviun 2 2au. &nasldidssunal 5 2.

b) AsuNAauniauada (Curing) ledwuazaasiin (Water Mist) iiialviRanaunie
uadndufunaaniial Taariasdnainaiuseduimiangay

c) nswe3auf) (Lift Joint Treatment) 2avn1stMAAUNIAUASALARLZU

'
a aa

»  lunsdiifirauniauadn ganieliliAu 24 wu. Aauiazneaunia
uadatusalutiaviu W daiilu Hot Joint nswe3anfrlvivinady
granafiuasinaauniniiuleias

»  lunsdliifirauniauadainldusigniieliiAy 24 2w, we'lide 48
2. fiadilu Warm Joint Tvivinanuazanafiuasin Bedding Mortar
wun 10-15 un. aaufilivhas naudasineauniauadadusalilie
iy

»  lunsdliifirauninuadngnieliiAu 48 uu. daiflu Cold Joint %
wuseniuseduge (High pressure water jet) auriuiiuaasnaunsn
uadALANTHATUNN uaI9w Bedding Mortar viun 10-15 ua. Aauiiy

o

Wihdsuaziommauninuadadusa’ll
suszaznanad o dauuay Spillway Uszanas 28 wiau w@iasuununstiudninine'ly

1.2 n) NMsfingvtasaviiansiaiardiaunazsiusia (Dam Instrumentation)

wdasiiauazallnsaliifannatanadnssuzasdidauuargrusnnilsznausie
(wana'lilusii 12)
1. Pressure Cell (PC) iaauseduaaciirlugrusninuiu 25 %4a

(shusada’le 100 KPa — 3.5 MPa)

2. Open Stand Pipe Piezometer (Vertical) 1a1gazfiigiusinauvitesin (Dam toe) 31U
10 30 uaztazay Drainage Gallery (1anztdav) 3uu 5 3a lainsyauiinazusedu
2avin

3. Pendulums (Direct and Invert) 37u3u 3 36 dwmu Invert Pendulum VlG]LQ']"E\]ﬂ

dszanat 30 . aslvifiugiunn Waianisiadaud uaznsiauldasaaddidau &
uanelilusui 13

aUnsaitiasdu Usznause

4. Thermocouples Jaaaunfiludiday

5. Leveling Studs Sansil&auseduuassidau

6. Surface Movement devices San1siadaunasdiday

7. Joint Opening Devices Yan1siadaudiuadsansia Contraction Joint
8. V-notch Weir Yan1s5adiuluy Drainage Gallery
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51 12: nséadeindaviiaialuidauunazgiusia (Dam Instrumentation)
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'§ﬂ17'| 13 : nséimev Direct and Invert Pendulums

1.3 n) auudsiunisaanuuudiauiingn

(Design Criteria for the Nam Gnoung Dam)

e v o P
a) uInssIun1saanuuunldanede

e Federal Energy Regulation Committee of USA (FERC),
e United State Bureau of Reclamation (USBR),
e US Army Corp of Engineer (USACE)

b) anuaLziday

iauluwuy Gravity Dam 1yanraunianuada (Roller Compacted Concrete, RCC)
wag fasuninvun 0.50 u. lurauninsssuman Conventional Vibrated Concrete
(CVC)

c) aatsuiduavnaunsauada (Roller Compacted Concrete)

ARTRIUNEN (Mix design) was RCC iflunuu High Paste Taasl Cementitious Material
@Aa Cement + Fly Ash isguneu 150-200 Kg/m3 enuzdadiiualiild 160 kg/m3 wazli
Fly Ash (pozzolan) ‘litiainin 80 kg/m3 1uiidilal Cementitious Material 180 kg/m3

AN 1
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Components Dosage for 1m3
Cement (OPC1) Siam City Cement Kg 90.0
Fly Ash (From Mae Moh Clase F) kg 90.0
Water Kg 104.0
Admixture (Daratard water reducer) Kg 1.08
Crushed sand O - 5 mm Kg 881.7
Agg5-12,5 mm Kg 516.3
Agg 12,5 -25 mm Kg 433.5
Agg 25 -50 mm kg 304.6

Total Kg 2,421.2

a151911 1 : das1drunan aavnauniauadn (RCC Mix design)

Target VeBe Time 16 Ju1i (£2 Ju1ii) way ansuada eav'livas 98% wad Theoretical air free
density. Target setting time 20 -24 2.4
Required compressive strength (cube) = 12 MPa at 90 days age way 10.8 MPa. at 28

days age (90% of 90 days age). Required tensile strength = 0.50 MPa at 90 days age
ANNNTNaRauLsIdnturasnaaadan Trial Mix lena compressive strength Gl

10.8 MPa, 19.8 MPa and 32.25 MPa 17'ia‘1q 7, 28 and 91 days @ U6

WaraNNNI5LANe coring @ 15 cm Nnnfiday udNuMaFauLsIna U 14 ratinei
216199 WuIleiA1 Compressive strength wiauiaeiflu Cube strength leauziafiiviua

nnUsens doudnolu 5U7 14 way 15 wasansof 2

&1115u Base (levelling) concrete wag Facing concrete Anvualyiil Cement content 240
kg/m3 way Compressive strength Livaanituag RCC.

AaNLAuay Bedding mortar &1%3u warm and cold joint Anuuatyisi Compressive
strength iivaanit 125% wav RCC., Slump 150 mm. wag Maximum aggregate (sand)

size 5 mm
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51 14 : dhatine Core Samples MazannadILiau
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519 15 : Core Sample #1731 15 uvie thandaliladaiuanidseuna 0.30 u.16 14 cylinders
wal ldnesauwsena (Cylinder Compressive Strength)

51l 16 : anizmAaun3nuadauitiaiznenay
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Summary of Compressive strength test of RCC Drilled Cores
VICHITBHAN CONSTRUCTION CO.,LTD

THEUN HINBOUN EXPANSION PROJECT

Wi. of Unit Wt of
ftem Sampling date Core size Cﬁgir?e:e Tested date Specimen | Specimen rlzztlt Remarks
No. (cm) (days) before Test | Before Tsest (MPa)
- - - - | (9) | (glem) = =
01 15-Jul-10 | 14.960x29.600 98 21-Oct-10 12,606 2.420 24.53 45°
02 14-Jul-10 15.280x29.760 99 21-Oct-10 12,990 2.380 25.15
03 13-Jul-10 14.940x26.340 100 21-Oct-10 11,570 2,510 20.59
04 15-Jul-10 14.960x30.140 98 21-Oct-10 12,922 2.440 22.82 45°
05 6-Aug-10 14.960x24.890 76 21-Oct-10 10,558 2410 20.50
06 6-Aug-10 | 14.930x30.090 76 21-Oct-10 12,906 2.450 19.47
07 19-Aug-10 | 15.010x30.100 63 21-Oct-10 13,046 2.450 18.41 55°
08 19-Aug-10 | 14.910x30.050 63 21-Oct-10 12,690 2.420 25.85 60°
09 13-Aug-10 | 14.910x30.190 69 21-Oct-10 12,736 2420 24.69 60°
10 13-Aug-10 | 14.920x30.160 69 21-Oct-10 12,300 2.330 2151
11 13-Aug-10 | 14.920x28.650 69 21-Oct-10 12,998 2.590 32.40
12 18-Aug-10 | 14.930x19.860 64 21-Oct-10 8,448 2.430 29.50
13 11-Jul-10 14.910x29.650 102 21-Oct-10 12,416 2.400 37.04
14 11-Jul-10 14.900x23.300 102 21-Oct-10 9,976 2.460 39.60

M51971 2 | WANISVAZALUSING Cylinder ann Core Samples ﬁmqsiwq fAu

PAASIHILNTNIIBING
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1.4 n) aalsduiifizaadniusiIusn

Augusadiaudlsenausie Sandstone Hudiulnajuavatdodhavasdau Usvuna 70% a9
Autl fidunaunIw Fair to Good (RMR 55 - 60) uaniiu tflu Mudstone §i Sandstone wnsnatj
119 ﬁ?fuﬂmmw Poor to Fair (RMR 30-50) way Fair to Good (RMR 45-60)

Rock Mass Rating (RMR) enuJauav Bieniawski, Z. T. (1989) :imumfuﬂmmwﬁurﬂu 5

naudail
RMR Rock quality
0-20 Very Poor
21 -40 Poor
41 - 60 Fair
61 - 80 Good

81 -100 Very good
nnMsMaRauAaFuTfrasiusunndanluiasnaaasuazluminnulsnaayldod
&113U Mudstone (Fair) 12f@1 Global strength = 2.5 MPa

Peak Values (cohesion C=0.27MPa and p=38°
and friction angle)

(

Residual values C=0MPa and @=38°

&113u Sandstone (Fair to Good) 1A Global strength = 8.1 MPa

Peak Values C=1.20 MPa and p=51°

Residual values: C =0 MPa and p=52°

1.5 n) wsvddniinszvineiasgndau (Static Force)

uanwilaann Own Weight aasfidaunad Hofiuse duaiinsevinsadidaudoil

o tuiinunulseaseunatin Radial Gates 31U 5 1uqay 200 6y 5311,000 6y

e A nifnazwiuzy Spillway 10 Gu/x.

o useduthmindauuazudodiay (fusenauwwfsaasituy Spillway 6e)

e usvsuaynau (Silt Pressure) & unit weight = 1.35 &u/au.u. (for horizontal Saturated
Silt Pressure) , unit weight = 1.92 é&'u/au.u. (for vertical Pressure)
seugOaAuaIRZNaut EL.405 m.msl dowinduasnauszanluszeay 50 1 (fusuas

svanas 61x10* au.y) usiilasfinisiaamitstu Bottom Outlet Tugauasnniliiiagorialu
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TsolWihdusuane agnauasiaaninfnaanisailiunn defusedalainfausdunsnau
vasunadlaisuAunseduaaciin
e usvan@? (Uplift Pressure) Aatilu 3 nsdi
a) Usr@ndnwsruuszanainlagsrudauvinouanysal 100%
b) svuuszaneilasrudaulaiviney
o) dlaAnsassiuandiserinegruiiiauuaziiu Lide Drain line
d) dalAnsassniwandiseninogiuidiaunasiiu e Drain line 12 ldaulu

e us9nni'uatiu Spillway (Nappe Force) anaszunndu Flip Bucket #Avienin
TaadIwIsaIn Chart 229 USACE - Engineer Manual EM-1110-2-1603 (31 17) dodl

di/r

514 17 : Chart a9 USACE - Engineer Manual EM-1110-2-1603 (Flip Bucket Pressure)
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- H, is the hydrodynamic pressure equal to the reservoir water elevation Hzseroir [M];
- Hyisthe head at the bucket entrance [m];

- ais angle between bucket entrance and current point;

- oy is angle between invert slope and bucket lip;

- Ris the bucket radius (R=23 m);

- d is water height at the bucket entrance, measured in the direction normal to the
spillway apron [m].

Amausnsevingia Flip Bucket Tunsgl Design Flood sineqleiHan1naIse 3

PMF T=10000y| T=1000y| T =100y
Hreservoir [M ASL] | 459.68 457.33 455.7 455
z.[m ASL] 423.84 423.84 423.84 423.84
Q[m°/s] 15700 12900 11088 8480
L [m] 75 75 75 75
0 [°] 48.77 48.77 48.77 48.77
B [°] 34.35 34.35 34.35 34.35
R [m] 23 23 23 23
H+ [m] 35.84 33.49 31.86 31.16
d [m] 8.60 7.20 6.30 4.80
dR 0.37" 0.31 0.27 0.21
Fx [T] -876 -810 -705 -510
Fy [T] -5736 -5175 -4410 -3390
X [m] 39.9 39.8 39.8 39.9
Y [m ASL] 4231 4231 423.0 423.1

M15197 3 : Wanavusenszyinea Flip Bucket

PAASIHILNTNIIBING
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1.6 n) usvdusiziviauannuwnudu'liny (Seismic Force)

a1nA" Seismic coefficient LuuAs1I9 TULKUTA Seismic Zone wad USGS wuinAuiiansen1s

doat Low seismic activity dousnalusiil 18

Project Site

51171 18 : uWu Seismic Zone wav Ahl. a1
guufgIuATA LTI uUsLiauanawruauln (Seismic Force)1aaid Pseudo-static

e U359 Seismic Force nszvinsaddiauaiiau Inertia Force nsevinfiangutarouassh
\flauTaafid1 Ground Acceleration fludaaruuag Gravitational Acceleration (g)Aa
F = ma
M = mass of dam body (Kg)

a = acceleration (m/s?) (Hu&asruuag Gravitational acceleration (g)

Seismic coefficient 12fd1 Peak Ground Acceleration (PGA) at the site irinvua‘lily
Specification (Employer’s Requirements) dofludadruzag Gravitational

acceleration (g) &oil
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Horizontal PGA (HPGA) = 0.10 g doiAauvinindu 2/3 aag Maximum Credible
Earthquakex, MCE = 0.15 g wag@n Operating Basis Earthquake (OBE) = 0.05 g

ndonn'lad@nsnunIuludu Detailed Design wa? wuind1 MCE = 0.18 g uavan
Operating Basis Earthquake (OBE) = 0.12 g, fatiud1 MCE PGA Horizontal = 0.12¢g

wae OBE PGA Horizontal = 0.093 &uen Vertical = 50% wav Horizontal vis 2 asdl

e  Hydrodynamic Water Pressure
iatAaussduaziiauanuaudulmvintviidauuasaroifuindnnsdulm iause
Dynamic added mass avtinnsevinsadiidiay awdasiluuse static augasuas

Westergaard @a

7 2
F = E ahngh

ap = peak horizontal acceleration coefficient (e.g. 0.12 for MCE)
p = 1000 kg/m®

g=9.81m/s?

L = width of the dam [m]

h = head difference between reservoir water elevation and bottom
elevation [m]

139 dynamic aavinifiandaailuuse static udrazaszrvincadliauiissay  1/5 ann
sudiau

1.7 n)  n1sit@szvisnuatadfiasnin (Stability Analysis)

Amsieneiidasdulasdafaiasiau Pseudo Static Taafivannisaasia’luil

o wivddauiilu Monolithic Block 91uau 23 Block finanunine Block azilszanea 20
M. AMUFNMNAUFIUTINLRSAIUFZY

e usiay Block daiuilu Rigid body wandaszaanaindu Taa'lidausedanilen
(Bond) 5¢14319 Block

e n15d1Rav (Monolithic Block Modeling) fi 2 & u@a Non Overflow Section augil
7 19 uardrudilu Spillway augv 20

o FamadruAianuilaande (Factor of Safety) iilasanfivaraunnssiuaasusay
avAnslarvuamaNulaaadudauuandroduaanty lunsdidladrodnu

a

INATFUAAY FERC (USA) dafl
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Factor of safety against sliding wantilu 2 asdi'lsun

Shear Friction Factor 12ilunse sliding Tusiifiau Tnadnad Cohesion (shear)
Opld]
cA + F tan@
Fy
C = cohesion, Fy = Vertical force acting on dam
A = Base Area, Fy = Horizontal force acting on dam
Tan @ = Friction angle

SFF =

Friction Factor 1@ wsuiifidunauasgrudauduiiuuarluiiugiusniag
(Concrete/Rock Interface and Rock Foundation) 1ae'li@aan Cohesion (shear)
F, tan®
= F—H

A1 Safety Factors uazsinumniauay Resultant Force siag'litaaninadosia’lail

FF

SFF FF Uplift Location of Resultant Force
Usual Case 3 1.5 1.3 Within middle 1/3 of base
Unusual Case 2 1.3 1.2 Within middle 1/2 of base
Extreme Case (OBE) 1.3 13 >1 Within base
Extreme Case (MCE) 13 1.1 >1 Within base
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51171 19 : suls1aavidiaudru Non Overflow Section wa Stability Analysis
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&
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&

Analysis

a9 W Dam

a

g

SULH

a

'

alsinvLiaiia

A1sawun Loading Combination Cases Tus&aiunis

Stability Analysis figati

Case 1) St1 = FSL

EL 398 m.msl 5suu

Futihvinendau

o

Qs
v
v

FSL = EL 455 m.msl 5

inTuaevi

EaAUUN

ysaiuuy

o

&

sidauvineu

%

syuneiint

Case 2) St2 = FSL + open gates

U Tzaun

) spillway 119
Auysaiuuy

fidauvineu

Y

flaurudsea s

vuneninl

7 FSL = EL 455 m.msl t

EL 416 m. msl seuus

2

Tu

metaau

sTaun

1y

Case 3) St3 = MWL + open gates
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seduthluanefigesn MWL = EL 451.33 m.ms! (flaunuisegiionun (Uszana
12,900 m3/s (10,000 years flood) sgautinvinann EL418.8 m.msl ssuu
seunalstiauvinouauysaluuy

Case 4) St4 = FSL, No drain
wifiau Case 1 wsiszuuszunanitlivineu
Case 5) Ex1 = PMF, open gates

5¥EUTA PMF = 459.68 m.msl tilaiseaseunatinioviun (Uszune 15,700
m3/s,) seauinvinattiaun 421.39 m.msl syauszunainladidauvinnusuysal
Wy

Case 6) Ex2 = FSL, Post MCE

syt luaneid FSL = EL 455 m. msl szduthvinendau EL398 m. msl szuu
FEUNEUNYINUANYTalL LY tAaLEUAUTAINA MCE AstatwuadiugIusinaas
a9 1@ residual friction angle

Case 7) Ex3 = MWL, No drain

seiuluanogIga MWL = 457.37 m. msl seduvinasihi 418 m. msl szuu
szunainlstiaulaivineu

Case 8) Dynl = OBE, empty reservoir

Nifiinluane AausuEuIA OBE seduinvinendiautd EL 390 m.msl s3uy
seunain et dauvinuauysainuy

Case 9) Dyn2 = OBE, FSL

syduinludiaudi FSL= EL 455 m.msl tAaurudu'lnif OBE syduvihaidiaui
EL398.00 m.msl szuussunainlaidauvineiusguysaiiuy

Case 10) Dyn3 = MCE, FSL

seeuinluaei FSL=455 m.msl seduvinaidauti EL389 m.msl tAaurudu'ln
1 MCE szuussunenihlstiauvinouauysaiuuy

1aai Usual case @a case 1 &2
Unusual case @acase 3,4 &9

Extreme case fia case 5, 6, 7,8 & 10
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NaNITAIALTITINTSVINsam I daud sy

Selected Monolith Block M15 (Non Overflow)

Load Force | Direction | X-Center | Y-Center

t m m
1 - Own Weight of the Structure -4 362 Along Y 17.69 23.21
0 Along X 17.69 23.21
2 - Hydrostatic Forces 1947 Along X 0.00 20.45
0 Along Y 0.00 20.45
3 - Uplift Forces 1193 | AlongY 17.84 0.00
SF uplift = 3.66>1.3 0 Along X 0.00 0.00

4 - Seismic load

- PGA Seismic Force 0 Along X 17.69 23.21
0 Along Y 17.69 23.21
- Westergaard Force 0 Along X 0.00 24.80
0 Along Y 0.00 24.80

m151971 4 : Block Mi; Forces for Case 1 — Usual case

Load Force | Direction | X-Center | Y-Center

t m m
1 - Own Weight of the Structure -4 362 Along Y 17.69 23.21
0 Along X 17.69 23.21
2 - Hydrostatic Forces 1762 Along X -8.83 23.62
Weight of Tailwatell 266 Along Y 46.72 8.60
3 - Uplift Forces 1960 Along Y 23.23 0.00
SF uplift = 2.36>1.2 0 Along X 0.00 0.00

4 - Seismic load

- PGA Seismic Force 0 Along X 17.69 23.21
0 Along Y 17.69 23.21
- Westergaard Force 0 Along X 0.00 25.73
0 Along Y 0.00 25.73

]
»n15191 5 : Block Mys Forces for Case 3 — Unusual case

Load Force | Direction | X-Center | Y-Center

t m m
1 - Own Weight of the Structure -4 362 Along Y 17.69 23.21
0 Along X 17.69 23.21
2 - Hydrostatic Forces 1935 Along X -0.34 20.57
-10 Along Y 52.27 1.67
3 - Uplift Forces 1193 Along Y 17.84 0.00
SF uplift = 3.66>1 0 Along X 0.00 0.00

4 - Seismic load

- PGA Seismic Force 523 Along X 17.69 23.21
262 Along Y 17.69 23.21
- Westergaard Force 269 Along X 0.00 24.80
0 Along Y 0.00 24.80

a15197 6 : Block M.s Forces for Case 10 — Extreme case

PAASIHILNTNIIBING
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NANTATIMLIITInsEYinsaddiau &1y Selected Monolith Block M12 (Spillway)

Load Force | Direction | X-Center | Y-Center
t m m
1 - Own Weight of the Structure -95 262 Alona Y 23.20 20.89
2 - Hydrostatic Forces 37783 Along X -0.66 21.36
-2 034 Along Y 1.09 51.41
3 - Uplift Forces 26 677 Along Y 18.91 0.00
SF uplift = 3.65>1.3 0 Along X 0.00 0.00
4 - Seismic load 0
5 - Forces on flip bucket 0 Along X 0.00 0.00
0 Along Y 0.00 0.00

a15191 7: Block M.> Forces for Case 1 — Usual case

Load Force | Direction | X-Center | Y-Center

t m m
1 - Own Weight of the Structure -95 262 Along Y 23.21 20.91
2 - Hydrostatic Forces 28 884 Along X -16.32 20.57
SF uplift = 3.24>1.2 1598 Along Y -3.32 38.56
3 - Uplift Forces 50 280 Along Y 23.88 0.00
0 Along X 0.00 0.00

4 - Seismic load 0

5 - Forces on flip bucket -803 Along X 0.00 32.05
-5 176 Along Y 39.82 0.00

m19191 8: Block M2 Forces for Case 4 — Unusual case

Load Force | Direction | X-Center | Y-Center
t m m
1 - Own Weight of the Structure -95 262 Along Y 23.20 20.89
2 - Hydrostatic Forces 37 343 Along X -1.35 21.58
-2 034 Along Y 1.09 51.41
3 - Uplift Forces 26 677 Along Y 18.91 0.00
SF uplift = 3.49>1 0 Along X 0.00 0.00
4 - Seismic load
4A- Seismic Force 11431 Along X 23.20 20.89
5716 Along Y 23.20 20.89
4B- Westergaard Force 5161 Along X 0.00 21.93
0 Along Y 0.00 0.00
5 - Forces on flip bucket 0 Along X 0.00 0.00
0 Along Y 0.00 0.00

@159 9: Block M.> Forces for Case 10 — extremes case

PAASIHILNTNIIBING
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Wan1TAIUIAL SFF ey FF aag selected block Tuwsay Load cases ua&adlusa1sny 1 10 way 11

Eccentric
Loa e Req. from Allow. Heel Toe Allow. Crack Allow
d Description FF . . comp Base crack
FF middle of | Eccentric | stress | Stress
case b stress | Length | length
ase
m m kPa kPa kPa m m
1 St.1 FSL 1.89 1.5 3.41 8.9 359 801 833 0 0
2 St. 2 FSL+open 1.9 1.5 3.46 8.9 309 700 833 0 0
3 St. 3 MWL 1.76 1.5 5.32 17.9 198 779 1250 0 12.1
4 St.4 FSL+no drain 1.55 1.5 5.43 17.9 185 758 1250 0 134
5 Ex.1 PMF 1.63 1.3 7.39 26.8 82 866 2500 0 26.8
6 Ex. 2 Post MCE 1.85 1.3 3.46 26.8 355 804 2500 0 26.8
7 Ex. 3 MWL+no drain 1.46 1.3 7.42 26.8 69 741 2500 0 26.8
8 Dyn.1 OBE+empty r 11.85 1.3 -11.4 17.9 1731 -208 2500 0 N/A
9 Dyn. 2 OBE 1.35 1.3 9.3 17.9 1 1109 1250 1 13.4
10 | pyn. 3 MCE 1.24 1.1 11.1 26.8 1 1211 2500 6.4 26.8
®157197 10: Monolith Block M15 (non overflow) deuuiiu Mudstone
(Compressive Strength = 2.5 MPa, Safety factor =3, 2 and 1 for usual, unusual and
extreme loading ewuasy) [ |=usual [ Funusual [ Extreme
Eccentric | 510w, Allow. | Crack | Allow.
oad e Req. from . Heel Toe
Description FF . Eccentric comp Base crack
case FF middle of stress | Stress
b stress | Length length
ase
m m kPa kPa kPa m m
2 St. 2 FSL+open 2.45 1.5 5.85 9.5 220 858 2700 0 0
3 St. 3 MWL 2.37 1.5 6.71 19 170 886 4050 0 11.7
4 St.4 FSL+no drain 1.82 1.5 10.42 19 0 1105 4050 1.6 14.2
5 Ex.1 PMF 2.24 1.3 7.63 28.5 116 899 8100 0 28.5
6 Ex. 2 Post MCE 1.97 1.3 8.69 28.5 73 1137 8100 0 28.5
7 Ex. 3 MWL+no drain 2 1.3 8.94 28.5 43 849 8100 0 28.5
8 Dyn.1 OBE+empty . 11.84 1.3 -6.8 19 1405 263 8100 0 N/A
9 Dyn. 2 OBE 1.52 1.3 12.7 19 0 1412 2700 8.4 11.7
10 Dyn. 3 MCE 1.39 1,1 14.2 28.5 1 1523 8100 13 28.5

®157191 11: Monolith Block M12 (spillway) éleuuiiu Sandstone
(Compressive Strength = 8.1 MPa, Safety factor =3, 2 and 1 for usual, unusual and
extreme loading au&161L)

PAASIHILNTNIIBING
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grUmsiensvidnanaiasaiw Taadd Pseudo Static iaufifnaulaanduatluinaad

aausu'lannnsal sHuiesuntozad Resultant Force 6

ndonniulafinsimnevussduaniauannunudu'lng 1ae58 Pseudo Dynamic Response
Analysis (Chopra and Fenves 1986) uagitased Seismic Hazard (Seismic coefficient) Taaasidaa
Sna%outle waydg Finite Element Method (Ansys software) ‘Léidn Stresses atiluinavitlaansiann
nsel wiauansAwIaL Thermal Analysis Tudaifiautaalallsunsy TetaBCR aae (Lilduananis

Awalitudid)

A 2) mssunguiauy (Spillway)

N9SELNETNAY (Spillway) fluuwuy Gated spillway Taafiunuley Radial Gates 37uu 5

11U 1WA ATIIXEND = 15.00x16.00 . (Au5UT7A 21 &9 24) szunenigean 3,150 av.u/

U sla 1 uu wiarienualseanas 15,750 au.u/5un1i (1 Flood at PMF sedutintuaneii
EL 459.60)

514 21 : sUlasnagu Spillway
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PMF

5141 22 : sUdasu Spillway

Level (masl)

PMP T=10 000 years | T=1000 years | T=1 000 years T=1000 T=100
FLOOD 5 gates 5 gates 4 gates 5 gates years years
4 gates 5 gates
MEEHESINION, | 360 15,180 15,180 12,170 12,170 8,480
discharge (m™/s)
BN G E 15,720 12,900 11,881 11,088 10,064 8,480
discharge (m*™/s)
Maxi Mat
aximum Mater | 459 68 457 33 459.03 455.70 457.09 455.00

M15191 12 : wadszdiu Flood Analysis uag mnuauisanissyunaiitaasunulsza lunssi

1)

PAASIHILNTNIIBING
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5111 23 : auznasaunisitlalszanieiingu 2 Uy Mg 1 u.

> % > .
51091 24 : vulszasruneiuuLIUTAY Radial Gates (15.0x16.0 31.)
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n 3) aA1ssuvinazatueasuul (Intake and Headrace Tunnel)

a1A1s¥uin (Intake Tower) flu anAsraun3aEduan godszana 45 u. fdassuih 2 da

annvuuilses (roller sliding gate) wasmzwnsefiuuey (Trashrack) wiaulATadL A

favwrudansadududay dousnolusiil 25

viagoiiandalWidsenausia aTuedusgugnaty 5.50 . el 175 . 1w 2
aluvd Aae838 1aysiia (Drill and Blast) atussutiilu 2 & da guiAaniindl Concrete
Lining #lsganar 100 . Awidadlugihonand Steel Lining dosaduviadngdstin
(Penstock) Wusiamauninuuiatdurigutnaly 5.50 u. Uszunaiend 40 1. 3uiu 2 via 6y
uanalusUi 26 uay 27

5141 25 : a1@1951A (Intake Tower)
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as

51111 26 : sUdAM UL TvARVIN2A TS9N E e

Concrete lining Steel lining

5141 27: suémaTued Headrace Tunnel
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n 4) a1a15159iliee (Nam Gnoung Powerhouse)

1591 1he9 HuaiasraunialdBundn wuuAedouuduauin n319 X 817 X g9 =
40x50%40 . fiadotaTasdewulwWiuwuy Francis Turbines 311U 2 1a3a9q ag 30 winy
Tasl 731 60 wngias anslain 72 av.u/5u11 sa 1 1aTae Manugezaniana (Net
Head) 47 u. n&aw&9oulviiada 310 aruniha (GWh) sail feanawinssuusads

2295 IWhaNAusedu 115 Alaliasd sUdamueTselWihiinersuanslusiii 28

51011 28 : sUdaa N5 WA ER9EUIU 2 units (2x30 MW)

ONEIHPLNTNIITING Page 38



n 5) atluvanuu (Diversion Tunnel)

aTugAsuth (Diversion Tunnel) HuaTusAsiiAaninmiionse LdusAULNAT9 6.00 1. 817
szana 168 1. AU 1 aluvd daavunuilsea (roller sliding gate) Tu Gate Tower 69
udavlusdi 29 uag 30 Buduwifiaiui 7 s.a 2552 duusdavlusdi 31

saxdiaifiauasa evinviinf Lilu Bottom Outlet tiag9tinluzhaTselwihiu-iuyy Aas
A1UAY TeadIuITaszunatin’led 357 au.u/9u11 Msgeu FSL 455.00 m.msl. way 211 au.u/
JU9AN sy MOL 420.00 m.msl.

51111 29 : sUdaa NI TvAR M (1didaawilu Bottom Outlet ANa1K&Y)
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5171 30 : thanviihrihaasalusauin (Portal of diversion tunnel)

aluaAY

v
o

U1

5U 31 : wawvinnsiwinna weAtaaanilafiauduindiasi (Cofferdam) wiafudi 7 5.a 2551

PAASIHILNTNIIBING
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n 6) dududuirsrdu (Seepage Retaining Dike)
YagusravAiiaduihsrduaananarafuindawinge Aeaindunuguaniuyu
(Au117%771) aan LN uATisnIsEdy 455.00 4. sva. gundiuyudenaniideat
fedhavasdaminenfinduaroAuiin douanolusli 32 ddnwasiflugwgu Sinsedn
Taeiyl (Karstic Limestone) anuenifiduiddduzavaioidiuingszana 5.5 n.4. wae
ANNUUAaIgIuLunlszunaL 0.5 - 3.0 n.u.

asnaafdiaudminfidutivsioiy 2 seae Taafistazusnaznagonaunisiiudnin
afousn (First Impoundment) tuaaWutl w.A 2554 Avualvseduduidiauszazusnat)
 425.00 u.5mn.douanalusdil 33 uanihdonaanisidussninadudninasousntl
awindudesedugosa (Full Supply Level 455.00 1.5m0.) din1ssidufiinnuazdonal
geudeminluanvadnefiiaddey Axznassoszasi 2 saldaudesediu 460.00 u.5mn.
wihAusedudu Main Dam liauiinene

waannsdanaNTalnIsHIduliinunsdulan Taaatuausedulnain Piezometers

] @
aa Qs

Naand lITAuL satTudelidavasaidiauAuiindrgussazi 2 dnea 'l

wthajuaziunan g
o 3 2
fedninacidu

d T
LTAUUEN

Retaining Dike | —

A v
o o o a

71U 32 : unuAndadauduihsiduaanannaraifuindauinege
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5U91 33 : audwmindrduseazusn sedudu 425.00 u.51n.
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' = o] o . .
2a)  unganiseinwilhéu (Theun — Hinboun Expansion)
fruaenai s lWiduilsenausia

21 1) a1a15159 Wi AMLéia (Powerhouse Expansion)

sznauara

o NuAdagNIRNANTTS I ANRadadoaTadndalWinEn 1 w3asuuna 220 wnng
Yool faduuadiniifiag 2 wwiavqay 110 wansias sudlu 3 1a3ag 440 wnneine

o TsolWihauzenailuanasaauniaasumdnuuufadouudu (Surface Powerhouse)
2UA 1379 X 877 X §9 = 37.10 X 43.30 x 57.00 . Fouandlusli 42 uag 43

o AndataTasAaulwihuuy Francis Turbine zunafdon&n 220 wnginsiuiu 1 waiav
dasldiiandalnih 110 av.u/5u Aeugenaningnd (Net Head) 228 u.
(Gross Head = 235 u. Head Loss = 7 %.) w&s Wi inda'ldiade 1,440 auniae
sail sruduaTaduilu 2,700 duniasall feanalvssuugenasnsiwihdhanée

unvlsznalnafIaniauaswun

2 2) sruuaLa a9 Tuiai (New Water Conveyance System)

isznaua

e ams¥uiin (Power Intake) Taanssanuehathaufinaan 1 dav. dawdasiiludasiuiin
i waudnsonszunsefuasns Trashrack uazilszaiin Sliding Gate au1a 6.00x6.00 .
Fouanalugrii 37

e alwsAuazviagdoiniandn'lwih (Headrace Tunnel and Penstock) Usenausae
alavAnunatgundugnatvnalu (ID) 6.90 u. JuwrauunduaTuvaALdN a1 Ussuna
5,500 u. dns1n1s'lua Flow rate = 110 au.u/3uvi anuaiataay Invert Slope 1.15 %
fouamalusil 34 uay 35

Taafigiuiiaigaraiiiate TBM (Hard Rock Tunnel Boring Machine) 8135,220
U. 24U 7.65 u. dafriuaaluala Precast Concrete Segments 1un 280 ua. 619
uanalugili 38 uaz 39 Mruwmdarilaaissasinemieifianzuaysadasssuan (Drill
& Blast) lafaviuser Concrete and steel lining.

dwazRulilu Sandstone uag Mudstone wuuudvéduazwalad (good to fair) 95%
7 w&awfluwuy Poor Rock i Fault zone ennilszanas 15.0 . (Sta. 4+700) siavvinns
grout nau

viag9iin Penstock 1dsanes 685 u. i@unAuLgnaTg 5.80 — 5.00 .
aludd Surge Tunnel sliAanin(wilvnsy) tdurIguEgnaI9 5.60 4. 817 dszanar 950 u.
sdurinsuiiangada (Up surge) EL. 436.00 m.msl
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51 Profile aasszuuaatituane'liluslil 36 IuANuaNUaIsTULRIN Waterway

System Wouum 1seanas 6,175 .
Aravsrunatinvinaih (Tailrace Canal) ldvinnsieBuaugenasiuduiang Riprap wia

sTueinTilANIIAgY a1n 110 m¥/s 1y 220 m3/s

Page 44
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AREIGEN —

WULNU

AlagA Lns alugALAx

12 Penstock

Y

51U 34 : uwurvdIuaenaluudainsIn1siéu
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Unglusdlva

yiadauLd 1wl

T99 TN douaeNe 220 MW

199N LHN 2x110 MW

51011 35 : aMwarameandaasvadeitana ARSI uaene

PAASIHILNTNIIBING
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511 36 : 51l Profile aavatuvasviinuarviadviinannudradeiseinilduaana
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51li1 37 : sidaa1a1s5uin (Intake)
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16800

1800
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1

g — -

EX. 076 ' PRECAST CONCRETE SEGMENTS

_ CROWN
AXIS

» EXCAVATION AXIS
ONNECTOR s s WITH NEW CUTTERS
|
\ JACK POSITION
ANNULAR GAP FILLED WITH (SINGLE OR DOUBLE JACK)
PEA GRAVEL GROUTED WITH 9% o, \
EMENT BASED M 3 y 6‘@@”30 g
6‘40
\O:
3 SN
626\“\6$ LINING AXIS
EXCAVATION LINE S
|
# INVERT FILLING WITH
CEMENT MORTAR
|
7.65
511 38 : suUdaaTuvantanyiag TBM
B | SEGHENT IDENTIFICATION PLATE
HEADING
0 ERECTION INSERT AND E 9
55 CONNECTOR GROUTING HOLE DITCH 55 RAIL FIXING BUSH SEGMENT BOLTING GUIDING RODS
[¥] o
L N \ | { | | \ \ | | K \ \ \
¥ = 1 | —

W\i ' LS ¥ roos ¥ =
B AfB B\A 0 BiA °

=
=g
b=

==
= =N

B\A BiA

xl
x
;

A 0

=t
=

B > >
N o
° 1]
>=
o
- — —f
° 1]
o i]

51l 39: 51l Develop was PC Concrete lining 31u2u 6 viausaduilurewiiuaen? 1.60 w.

PAASIHILNTNIIBING
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514 40 : drurlsznauaav Single Shield TBM

& P & 1% @ po ] o/ ° (% o
511 41 : aauziazuazfiany PC. Segment anuAuimad 19 u/3u vin'lagedaa 34 u/du

T raazidszuna 275 fu (5,220 w)
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511 42 : sudaaiu1e 159 W iIu-siuyuguaanatus (220 MW)
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5111 43 : sdaaua s I iIu-Tiugug uaenatul dadulsenilhdusuann

ONEIHPLNTNIITING Page 52



p = o
UNN 2 ASUSUITUALINNISTIATINTS

2.1 ASAAGVRIANSLE1UNSTASINIS

nsYndIasAnsUsMNsIAsINNS (Project organization chart)udaadalunnuion 1 Taav
tANuag1As9nisAa Theun-Hinboun Power Company (THPC) fiaviulae Electricité du Lao (60%),
GMS Power PLC dszwind'lng (20%) wag Statkraft seinauasiae (20%)

Wann1sihanassie (Construction Manager) fivihumsinnisludyanutasiiag
SUFTGuFUIAINTALSAMY (Owner's Engineer) ilundn uaveunaasoiamdndug ausuluy
Tas9nsanawlszanauannuanihviulua1afiuin SIuRenuTaTIas R ugIuaUY
(Infrastructures) 2a91A59N13

2.2 nagns Tun1su3nisiasenis

2.3 AMsian1sdfuaynnasse (Contracts Management)

Wialnsauauaua wavlseauauseningininuasuaasdauantviidlulladrefidsedngnw
1entsuanduanuaniilu 3 fyandiuansluwnuion 2 Taaladidauladeyan (Conditions of
Contract) @y FIDIC Yellow Book (Design — Build Contract) finnsudszaiu Coordination Meeting Liau

azAsI

nsussIansdeyanadshe (Contracts Management)wana'linuunueion 2
Judszanatlasens IwunlianuuKupen 3
HEULMINURNLERY LIBNUAT19N 13
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unuii99 1: nMsdndvasrnsu3nsinsenis (Project Organization Chart)

WHUKST 2: MsuBnsianisdauainnaasae (Contracts Management)
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WU 3:vuidszunaiiasenns

Contract Description Contractors
Cc1 Main Civil Work CMC DI RAVENNA (Italy)
EM1 Electrical and Mechanical Work || ANDRITZ HYDRO (Austria)
TL1 Transmission Lines Work LOXLEY — RCR (Thailand)

a15191 13 : Wiusunudanuazyandaan

1aafi SWECO of Sweden tilu Owner’s Engineer (OE) uag Coyne Et Bellier of France 1ilu

Contractor’s Engineer for Civil Work.
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2.4 szaznannasdse (Construction Schedule)

szaznAU§iGulaa I fiunsszniet w.a 2551 — 2555 (af. 2008 - 2012) ilutian
dszana 5 1 thnnusulugiunueiasna’lnih dszana 1 auusagluinaviisansulsuas
AW, (aanln'le 6 Lhau aflviaNaLNeaIna)
wnafuuanIsAads19a39 (Actual Construction Schedule) uanglimuuNuEaf 4.

Taafidnuwiugiforuunnga (Peak workforce) 2,900 au
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WHURIT 4 : szaga1na’gs 1933y (Actual Construction Schedule)
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A 9 =
unin 3 tlanisruimaiiauaznisunla

Tasonsiiiluiasenmsiuaidanditlaymsunadiauazaruidvsduaiaduilusssuan wiiau

TA59M51 'l wadsunsaudtlymasaaarolaliadsiad

a o

frathaiuiigmmsHdurasiinglanas9lse i vinagfadulse gy Taafinnudnuas
tindlszanal 30 wesannszauauy andazRusiuaiiuiuyunuufisinseunn (Karst Limestone) fi
fnwarzlseliviuay Wayadnae'lli 25 u. wiasedu dsvana EL 145 m.msl finnssrdunasihacing

JUUs9 Anfiddydasinannvimiraalse g (Fouanalusii 43 — 45)

Walsinagaulaanisiadaslumuumiaaifaduaaasszinminguwundiulavaiiunlutaye
i Soifluadasiignilainirluaaasduthdvanrduinaniudanudiusiu
fFuusn'ldnaaagrinnsdadaaia Geo Foam aaemuwmdufingiuinius$h Geo Foamildelalesifu
sas$Hlualued Mfitsinaclisnatin waneliiflunan 2 -3 Ju Geo Foam Maalilsgmiriiuzarvaantl
wiauAuduTaauidalusnguzasiiu HluwmasHaenaluafudan ihdluausedu annasiassananin
NAATAIFUINA WY 18 ) wundsznaniHidulssina 1 au.u./5u1i nsdndasia Geo Foam 9
Tai'leina

>
Qs

duaausa'lyd J9ldigualuiseWihidungaifuiaiag 3 Ju twalvinluaaaguiiv walragllgrsam
fuLg uazangsrunat (Weep Holes)issanar 50 § @ 50 ua. Ausnaiuuaziiundnauninaaadvine
ifin Aanaidluasdniinandstianasshe uazgvitnisimaaunin Ay Riprap Aisdaaanaly (6

uan9lusii 46)

Taeigivinlviihdasquaaluainlianasse WawaiasnaisanssrsanauninatienaGg wad
W5 ihdunaaadfiuaiad Uaamitasgaaas Usinginthiiimssiduinangn dawsussidnniaas
iUl AdunsanusINIIaY sump waguiivaanllls ialanaasvaglugamwuronaiAaunsa

aitusaadlilfogrunnsedugaving (Fouanolusli 47) aslldnardamsdmirsidlsyna 1.5 wau
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5U7 44 ; Hanednaslliszana 25 wiAaunmsalihintanassne delvaduriusinseainaaad
yunevinen (Tailrace Canal) Ay w&adszunar 1 au.u/u1i

' ]
1 al

5U7 45 1 WhalminAI v ias
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517 46 : anwianadeRgalitvi

Weep Hole

5U 47 : wauzang Weep holes inaavszunatfuLalLazinaauniaaaualu Riprap Matuu slope
Usnginegand e’
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517 48 : aasmeaun3ailaunainsediniaesrduiainn
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sU71 49 : iailutianagewrs Aisuvinusals W@anaidanisduinHdssana 1.5 wiau
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A o
uni 4 gsunasinga

Tasonsilldadniaaarvlusiadludatail we. 2555 uavatlusulszanaisdeld wii

Nufindaiatasna’lnihazaidlliineg wadaglunaiiiaansule

NARaNTNSHEN TN deusil w.a 2556 audeilaaiiu dainaglunaaiiadadiuin fa
WAAWRIUTNHAN (Net Electrical Output) Anminal msluvhdandsuvivilseina’lng
(nWw) Aadaze arwsuwau (Md9annaunisgadaluanase uay Local use wad) fo'le
TnatAnoAundoouiidszananisly (Usyuna 2,700 GWh siatl fo'lilsvnaunmsgea&aluans
&9 uae Local use) aaanaulaanaa1n1anialy (Royalty 5% uavse'ls) wazasdule 15%

wA F5una qd. anwnatedinEa
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AauaGIULNALiAUAITATINTT

PROJECT FEATURES

TECHNICAL DATA

NG Dam

NG Spillway

NG Bottom
Outlet

Type

Dam Volume
Crest Elevation
Crest Length
Crest Width

Maximum Height

Type

Spillway Gates
Discharge capacity
Type

Inlet Level
Discharge Capacity

Gates

Concrete Gravity (roller compacted concrete)

Approx. RCC = 355,000 m3, CVC facing = 25,000 m3

El 460 m.msl.

495 m

8m

70 m

Gated ogee crest (crest EL 439) with flip bucket and plunge
pool

5 radial gates, 15 m wide x 16 m high

2,300 m3/s / gate (@FSL)

Concrete lined tunnel (“D” shaped) w=6.00 m, L =158 m
EL.399 m.msl.

211 m3/s (@MOL), 358 m3/s (@FSL)

One guard gate (sliding) and one operating gate (fixed wheel )

NG Reservoir

Resettlement

Program

Catchment Area

River impoundment

Peak flood

Mean flow

Mean annual inflow

Total storage

Live storage

Full Supply Level (FSL)
Minimum Operating Level

Surface Area at FSL

Affected villages
Affected households

New resettlement villages

2,942 km?

50 km of river

15,180 m3/s (1 in 10,000 year), 19,360 m3/s (PMF)
96 m3/s

3,027 MCM

2,450 MCM

2,261 MCM

El 455 m.msl.

El 420 m.msl.

107 km?

12
730 (approx.)
4
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PROJECT FEATURES

TECHNICAL DATA

NG Retaining Dike
(Saddle dam for
retaining possible
leakage water from
NG reservoir)

CANCELED

Retaining Pond

Type

Dike volume

Crest Elevation
Crest Length

Crest Width
Maximum Height
Spillway

Max Level (ML)
Total storage (@ML)

Surface Area at ML

1 Stage Full scale
Earth dam Earth dam
50,000 cu.m 5,600,000 cu.m
El. 425 EL. 460
830m 2,000 m
4.00m 4.00m
5.00 m 40 m

Overflow at El. 424 Overflow at El. 452.5

EL. 424 m.msl. EL. 455 m.msl.
1.5 MCM 35 MCM
0.3Mm? 1.55 M m?

NG Powerhouse

Type

Installed capacity

Annual Energy

Semi Outdoor, 50m (L) x 40m (W) x 40m x (H)

Roof at ground level EL.417.5 m.msl.

Francis turbines 2 units @ 30.71 MW = 61.42 MW (rated)
Rated net head = 47 m.

Rated flow 2 x 72 m3/s = 144 m3/s

310 GWh

Transmission Line

NG Intake Type | Concrete tower, bridged to dam crest.
Inlet level | EL415.5 m.msl.
Gate | One maintenance gate (sliding) and one control gate (fixed
wheel) for each headrace tunnel.

NG Waterway Headrace Tunnels | 2 x 5.50 m diameter (horseshoe shaped), approx. 2 x 175 m
long. Excavated by drill/blast with reinforced concrete lining
and steel lining at the end.

Penstock | Steel pipe 5.50 m diameter encased with concrete, approx
2x 40 m long

NG Switchyard and Type | Outdoor, platform at EL 425 m.msl.

Transmission Line Bay | Two bays of 115 kV

Double circuit 115 kV, 51.2 km long connected to EdL grid at

Khongsong.
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PROJECT FEATURES DATA

TH3 Intake Type | Reinforced concrete structure on the third bay of existing
weir (demolished).
Gate | One gate 6m x 6m (fixed wheel) with existing stop logs.
Level | Sill at EL 384.64 m.msl, top platform at EL 408.64 m.msl.
Silt flushing | Two steel pipe 850 mm with flat gates, silt trap at EL 382.64

TH3 waterway Headrace Tunnel | 5,500 m long of 6.90 m diameter, run almost parallel with
an existing tunnel.
e 5,220 m excavated by TBM with bored diameter of
7.65 m and lined with precast concrete segments
e 280 m by drill/blast method lined with reinforced
concrete at the two ends.
e Geological condition is dominated by mudstone,
siltstone and sandstone with fair to good condition.
Penstock | Steel pipe 5.80 — 5.00 m diameter and 685 m long, encased
with concrete and buried.
Surge Tunnel | 950 m long tunnel 5.60 m wide (invert “D “shape) with
shotcrete lining, and to be used as access tunnel.

Invert level at portal = EL 436.0 m.msl.

TH3 Powerhouse Type | Semi Outdoor, 50m (L) x 40m (W) x 40m x (H) with

superstructure above ground.

Installed capacity | Francis turbine, 1 unit @224 MW = 224 MW (rated)

Rated net head =228 m

Rated discharge= 105.8 m3/s

Existing installed | Francis turbine, 2 units @110 MW = 220 MW (rated)
Annual Energy | 2,700 GWh (including two existing units), increased by

1,440 GWh

TH3 Tailrace canal Type | Open channel, 10.00 m bed width and 200 m long joining
with existing tailrace canal (3.5 km long) which is upgraded
by adding riprap 1 m above existing one.

Discharge capacity | 220 m3/s (including existing), discharging into Nam Hai and

Nam Hinboun respectively
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TH3 Switchyard and Type | Outdoor, extension of existing switchyard
Transmission Line Bay | Two bays of 220 kV
Transmission Line | Double circuit 220 kV, 85.3 km long to Thakhek Substation

and crossing Mekong to Nakhon Phanom, Thailand.
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UszanasUalaaaiznasisne
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siene? 1: 1haaTueAsuinnieihaan (Outlet of Diversion Tunnel)

Steel rips and
shotcrete Formwork for

concrete lining

sidnedl 2 1 aazvinmsaamaun3nfa AUy (Tunnel Lining)
e
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RCC

s 3 : BusuraunIauadn (RCC) LSHIMFIUTINYIaIWN

Base slab

a9

Cofferdam

Rock

RCC

suanai 4 : mauniauman (RCC) usnadiunalnay Base concrete &uuufoain
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Base slab

Cofferdam

RCC

Base slab
Wadnel

sUdhaf 5 Aauniauadn (RCC) ushanaunanduay Base concrete slab shunudoanauazain

Pipe Culvert

RCC

sienaf 6 : via Pipe Culvert @1.50 m. 31uu 4 viau ialdszanaminluaquas (2- yr return
period Usgunar 50 m¥/s ) uavanilla Coffer Dam. aaunlualuvAlNatdNViUAAAILNULSER
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RCC (U/S part)

RCC (D/S) part

sUdhaf 7 rauniauada (Rec) druminuardiunds Taavinaduminnaulvgeninadrunas

RCC (U/S part)

RCC (D/S part)

sl 8 : maun3auada (RCC) Aunthuardiunde Tnavindrumindaulvgoningdriumnae
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siana? o : iawaAsalinlaluanainiiu Cofferdam uay RCC dhunii iia 28 &avnau
2553 (lamanisalliua?)

sUena9 10 : 1i1luau RCC &runiih wa'liifluduasasa rec usatnela wWiatanfvinousa'llls
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siahaf 11 ; diathasauavinamnudraiauaaiaun RCC sa

gﬂmﬂﬁ 12 : aqugvinnisin RCC sia
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Spillway
RCC LANNUN flip bucket
(CVC)

!

sienad 13 : aazn RCC wiuiuiiuay Spillway flip bucket (Conventional Vibrated Concrete, CVC)

Gate tower for v o o
SEAUAULARY +460

bottom outlet

maasly
Drainage gallery

s 14 : awm RCC wmlsszduiimansanAduiiudnliiiane
e
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siena? 15 : agvinnulunainaidu

suana 16 : vunaddy Spillway 41uu 5 dasuiiazvnaltvuadiliay
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sidnaf 17 : orunasie Spillway Nasannaughe

sianef 18 : amwareifuihlnaagdessduiiusngogai EL. 455.00 m.msl.
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sidha? 19 1 azhndensunsefunasuaziAiasdnuaginata1sFuiin (Intake Tower)
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sidaf 20 : anasiselWidauthedvasvinadiay

siene? 21 : analuanmsiselwidauineds Unit 1 (30 MW)

ONEIHPLNTNIITING Page 79



sianaf 22 : analuanmsiselwidawineds Unit 1 uay 2 (2x30 =60 MW)

sidad 23 1 avasiselWihdauthmsuanasasuysal

ONEIHPLNTNIITING Page 80



sienef 24 : dhaduwiinviuaaddy (Existing Weir) Aassiouaiasadian.d. 2540

yia5u1n v

v
NaTUUN

s 25 :nuudludfulsedadudaniuviasurining Al

PAASIHILNTNIIBING

(Weir modification for new intake)
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glu9A (D&B)

oY

viasuisiaidng e

sianafl 26 ; viawmdnsutisaninAualueddeinn 159 Wi Tusl

gﬂmﬂﬁ 27 : ¥%x1g wuw Single Shied Rock Tunnel Boring Machine @ 7.40 m (Robbins USA)
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sl 28 : WA uay Backup system e3auindauttinaTaed

suenedi 29 : Precast Concrete Segment uls9ouviaa
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s 30 : TBM 1angngade Dismantle Shaft (Breakthrough) ifia 21 w.u 2553

siene? 31 1 gngasnysaluuy ww3auanilane TBM aanme Dismantle Shaft
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sl 32 : viageu (Penstock) iiluwuuviawidn @5.50 u. Viusanauniadedu daainalusdian
159 WA Tna
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799 TR nsd

sUenedi 33 : viadetin (Penstock) iluwuuviawidn @5.50 u. usanauniadodiu daanalusd

12159 TN THd wavand LY

sianaf 34 1 ouaag1unnTse Wi niddnwasiluiuyufiinse (Krast limestone)
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Diaphragm
wall \

Krast

limestone \

sidhaf 35 : lasainiselwihnsiagdadulseinihdiu defuuaagrusinsasilasiunis
tdauduaviu Taafaay Diaphragm Wall aaaauunatéfiaiu

ATUTA Diaphragm

\

wall

siened 36 1 awnasanwiiain
e
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PS anchor
cables

ANUTA §714
a9

Diaphragm wall

gﬂn‘mﬁ 37 : vunaa&s9 Diaphragm Wall uaringa Prestressed Anchor Cable 3 s¥éiu
tiiavanndana Wall (Pile Tip) dvatiiiudszuna 0.30 u. Jesadtnaauninfiugiu
wagfiaay PS Anchor Cable 6ael

s 38: 91udiaea Draft Tube (ugiufiatlsia3as Turbine taszunatindoanniiiy
Turbine uadlaanAaadrinain
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sieneid 39 : 9 ufingda Spiral Case SulinunuyuLATas Turbine

sUdnadi 40 : Gmde Spiral Case uaIL&FALAZENAAUNTAVY
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Generator Rotor220 MW

sidnaf 41 ; ww3asAfia W& uvnu Rotor

Generator Stator

sienef 42 1 esasriudialwihaiuagiui Stator
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siene? 43 1 Tse'lWvhduaenausiasaauysal

siena? 44 : oudadeiaanads 230 kV lddanTauaswun szagnadlszana 86 n.au. tuawiily
A ugLuAulu (Limestone Ridge) siavlad Helicopter Tunsaugeiaaionua
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sUenad 45 : oudeanalWiusegeing Helicopter uugianiiuiu
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