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Gate opening of bottom outlet (m)

Figure 12.9 (2)

Relation between Reservoir W.L and Gate opening of Bottom Outlet
to maintain Qout=840m?/s, (Dam Crest E.L=95.3m)
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Relation between Reservoir W.L and Gate opening of Bottom Outlet,
to maintain Qout=2160m°/s, (Dam Crest=E.L.95.3m)
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Figure 12.9 (4)
Relation between Reservoir W.L and Gate opening of Bottom Outlet,

to maintain Qout=450m®'s, (Dam Crest=E.L.100.3m)
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Figure 12.9 (6) Relation between Speed of Water Level Rise and Time to Start Gate Operation

Dam Crest : 95.3m

Prob. Flood Start End [WL Start WL End |Time to Start|Speed of WL Rise
Year (min) (min) EL(m) EL(m) |Gate (m/min) (m/hour)
20 283 1554 65.01 92.65 21.183 0.022 1.305
100 249 1154 65.03 91.7 15.083 0.029 1.768
200 243 1061 65.03 91.2 13.633 0.032 1.920
1000 258 944 65.03 90.1 11.433 0.037 2.193
10000 236 770 65.03 87.3 8.900 0.042 2.502

Relation between Speed of Water Rise and Time to Start Gate Opening, Dam
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Dam Crest : 100.3m

Prob. Flood Start End |WL. Start WL End |Time to Start|Speed of WL Rise
Year (min) (min) EL.(m) (m) [Gate (m/min) (m/hour)
20 222 1826 65.03 97.7 26.733 0.020 1.222
100 198 1331 65.03 97 18.883 0.028 1.693
200 193 1061 65.03 96.5 14.467 0.036 2175
1000 213 1064 65.03 95 14.183 0.035 2.113
10000 194 884 65.03 93 11.500 0.041 2.432

Relation between Speed of Water Level Rise and Time to Start Gate Opening, Dam
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Initial Water Level: 65.00 m Max Water Level: 92.80 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 840 m*/s
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Figure 12.10 (1) Flood Routing Curve for Dam with Crest E.L.95.3m
(10-yr Probable Flood, Qp=3,821m?/s, Initial WL=65.00m)

Initial Water Level: 65.00 m Max Water Level: 92.90 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 4,020 m¥/s
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Figure 12.10 (2) Flood Routing Curve for Dam with Crest E.L.95.3m
(20-yr Probable Flood, Qp=4,475m°/s, Initial WL=65.00m)
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Reservoir surface water level (El.m)

Reservoir water level (El.m)

Initial Water Level: 65.00 m Max Water Level: 93.18 m Spillway Gate Opening Speed: 1.2 m/hour

Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 5,240 m%s
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Figure 12.10 (3) Flood Routing Curve for Dam with Crest E.L.95.3m
(100-yr Probable Flood, Qp=5,832m?/s, Initial WL=65.00m)

Initial Water Level: 65.00 m Max Water Level: 9341 m Spillway Gate Opening Speed: 1.2 m/hour

Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 5,750 m*/s
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Figure 12.10 (4) Flood Routing Curve for Dam with Crest E.L.95.3m
(200-yr Probable Flood, Qp=6,397m?/s, Initial WL=65.00m)
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Reservoir water level (El.m)

Reservoir water level (El.m)

Initial Water Level: 65.00 m Max Water Level: 94.27 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 6,560 m%/s
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Figure 12.10 (5) Flood Routing Curve for Dam with Crest E.L.95.3m
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(1,000-yr Probable Flood, Qp=7,718m"/s, Initial WL=65.00m)
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Initial Water Level: 65.00 m Max Water Level: 95.32 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 8,490 m%/s
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Figure 12.10 (6) Flood Routing Curve for Dam with Crest E.L.95.3m

(10,000-yr Probable Flood, Qp=9,578m?’s, Initial WL=65.00m)
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Initial Water Level: 91.93m Max Water Level: 93.32 m
Dam CrestE.L:  95.30m Max Qout: 5,370 m*/s
105 T+ - 10,000
100 1 9,000
95 ] 8,000
g | . Al ,
Yoo} 1 7,000
[5] i
> ] 7 —
K ] »
5 85 S 1 6,000 &
8% s T E
380 /" T 5000 &
i ®
275+ N 14000 2
= 1 N\ i
9] 1 N
70} X\ 4 3,000
(7] 4
2 ] ,
* 65 1 \&k 2,000
60 | ot 1,000
:rf MM i
55 T ‘ ‘ ‘ ‘ ‘ 0
0 6 12 18 24 30 36 42 48 54 60 66 72
Time (hour)
—=a— Water Level — — — Inflow, Flood 100-yr —— Qout, total
Figure 12.10 (7) Flood Routing Curve for Dam with Crest E.L.95.3m
(100-yr Probable Flood, Qp=5,832m"/s, Initial WL=91 .93m)
Initial Water Level: 91.93m Max Water Level: 93.89 m
Dam Crest E.L:  95.30m Max Qout: 5,700 m*/s
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Figure 12.10 (8) Flood Routing Curve for Dam with Crest E.L.95.3m

— — — Inflow, Flood 200-yr

—*— Qoult, total

(200-yr Probable Flood, Qp=6,394m3/s, Initial WL=91.93m)
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Reservoir surface water level (El.m)

-

-

Reservoir water level (El.m)

Initial Water Level: 91.93m Max Water Level: 9415 m
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Figure 12.10 (9) Flood Routing Curve for Dam with Crest E.L.95.3m
(1,000-yr Probable Flood, Qp=7,718m?/s, Initial WL=91.93m)
Initial Water Level: 91.93m Max Water Level: 95.3 m
Dam CrestE.L.:  95.30m Max Qout: 8,700 m%/s
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Figure 12.10 (10) Flood Routing Curve for Dam with Crest E.L.95.3m
(10,000-yr Probable Flood, Qp=9,578m?s, Initial WL=91.93m)
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Initial Water Level:  65.00 m Max Water Level: 97.80 m Spillway Gate Opening Speed: 1.2 m/hour

ISC

Discharge (m3/s)

Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 450 m*/s
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Figure 12.11 (1) Flood Routing Curve for Dam with Crest E.L.100.3m
(10-yr Probable Flood, Qp=3,821m?/s, Initial WL=65.00m)
Initial Water Level:  65.00 m Max Water Level: 97.90 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 3,613 m3/s
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Figure 12.11 (2) Flood Routing Curve for Dam with Crest E.L.100.3m
(20-yr Probable Flood, Qp=4,475m"/s, Initial WL=65.00m)
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Initial Water Level:  65.00 m Max Water Level: 98.19 m Spillway Gate Opening Speed: 1.2 m/hour

Reservoir surface water level(El.m)

Reservoir surface water level(El.m)

Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 5,240 m3/s
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Figure 12.11 (3) Flood Routing Curve for Dam with Crest E.L.100.3m
(100-yr Probable Flood, Qp=5,832m?/s, Initial WL=65.00m)

Initial Water Level:  65.00 m Max Water Level: 98.40 m Spillway Gate Opening Speed: 1.2 m/hour

Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 5,750 m3/s
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Figure 12.11 (4) Flood Routing Curve for Dam with Crest E.L.100.3m
(200-yr Probable Flood, Qp=6,397m?/s, Initial WL=65.00m)
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Initial Water Level:  65.00 m Max Water Level: 98.91 m Spillway Gate Opening Speed: 1.2 m/hour

Discharge (m3/s)

Discharge (m3/s)

Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 6,560 m3/s
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Figure 12.11 (5) Flood Routing Curve for Dam with Crest E.L.100.3m
(1,000-yr Probable Flood, Qp=7,718m°/s, Initial WL=65.00m)
Initial Water Level:  65.00 m Max Water Level:  100.21 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 8,140 m3/s
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Figure 12.11 (6) Flood Routing Curve for Dam with Crest E.L.100.3m
(10,000-yr Probable Flood, Qp=9,578m?/s, Initial WL=65.00m)
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Initial Water Level: 96.93m

Max Water Level: 98.32 m

Dam Crest E.L.: 100.30m Max Qout: 5,380 m%/s
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Figure 12.11 (7) Flood Routing Curve for Dam with Crest E.L.100.3m
(100-yr Probable Flood, Qp=5,832m?/s, Initial WL=96.93m)
Initial Water Level: 96.93m Max Water Level:  98.59 m
Dam CrestE.L.: 100.30m Max Qout: 5,820 m°/s
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Figure 12.11 (8) Flood Routing Curve for Dam with Crest E.L.100.3m
(200-yr Probable Flood, Qp=6,394m?®/s, Initial WL=96.93m)
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Reservoir surface water level (El.m)

Reservoir water level (El.m)
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Figure 12.15 Construction Time Schedule for Dinh Binh Multipurpose Reservoir (Original Schedule)

Description Quantity 2005 2006 2007 2008 2009 2010 2011
AlM[UTUTATsToIN[D[UTF IM|ATM[u U TATsTOINTD[u [F IM|ATM[uTu[ATsoINTD[u [F M[AIMIu [uTATs [o]NIDTu TF Im[a]M]J Tu TaTs [oINID[u TF Im[Aa[M]J o TATs To[N[D [ [F IM[aTM[u o TATs Jo[N[D ] [F M
1. Mobilization LS
2. Preparatory Works LS
3. River Diversion and Cofferdam LS o - -
4. Main Concrete Dam
4.1 Excavation 782,000 m3
4.2 Drilling and Grouting 5710 m
4.3 Concrete Dam 571,000 m3
4.4 Spillway Bridge 6 spans
5. Powerhouse
5.1 Excavation 146,000 m3
5.2 Building Works 810 m2
5.3 Overhead Traveling Crane, 30t 1 set -
5.4 Facility Works LS
6. Hydromechanical Works r EEEEEEE NN =1t
6.1 Outlet Conduit LS
6.2 River Outlet Gates (High Pressure Side Gates) 6 nos
6.3 Spillway Radial Gates 6 nos
6.4 Intake Gate 1no frp— -
6.5 Penstock LS
6.6 Draft Tube Gates 2 nos
7. Hydroelectrical Works AN D) Commjssioning
of Project
7.1 Draft Tubes 2 sets
7.2 Turbins 2 sets
7.3 Generators, 3,300 kw 2 sets
7.4 Substation LS
8. Transmission Line, 22 kv 25 km o o e kel ke e e
9. Relocation Road LS

Note : Marked with === =1 means design and manufacturing period
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Figure 12.16 (1) Overall Implementation Schedule for Dinh Binh Multipurpose Reservoir Project ( Accelerated Schedule )

Description

Year

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

1.

Study on Nationwide Water Resources
Development and Management by JICA

1.1 Kone River Basin Master Plan
1.2 Kone River Basin Feasibility Study

. Financial Arrangement

. Approval of Project and Arrangement

by GOV

. Procurement of Consultant

. Engineering Services (Basic Design,

Detailed Design and Supervision)

5.1 Basic Design (60 days)
5.2 Detailed Design (240 days)
5.3 Supervision

. Pre-qualification Tendering

6.1 Pre-qualification Tendering (45 days)

6.2 Evaluation of Application (30 days)

6.3 Approval of Evaluation of Application by Government (15 days)
6.4 Approval of Evaluation Report by Government (15 days)

6.5 Concurrence of Evaluation Report by JBIC (15 days)

. International Competitive Bidding

7.1 Bidding (90 days)

7.2 Evaluation of Bids (30 days)

7.3 Approval of Bid Evaluation Report by Government (15 days)
7.4 Concurrence of Bid Evaluation Report by JBIC (15 days)

7.5 Contract Negotiation with Successful Bidders (15 days)

7.6 Contract Approval by Government (15 days)

7.7 Concurrence of Contract by JBIC (15 days)

. Land Acquisition and Resettlement

. Dinh Binh Reservoir Project

( Concrete Dam )

10. Relocation Road
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Figure 12.16 (2) Construction Time Schedule for Dinh Binh Multipurpose Reservoir Project (Accelerated Schedule)

Description Quantity | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 |
J|F[MAM|J|J[A|S[OIN[D|J [F IM|A[M|J[J]|A[S|OIN|D|J|F [M|AIM[J|J[A|S[OINID|J |F [M]A[M|J[J]|A[S|OIN|D|J [F M[AIM[J|J|A[S|OIN|D|[J|F [M]A[M|J|J|A|S[OIN[D|J [F |M|A[M|J
1. Mobilization LS
2. Preparatory Works LS
3. River Diversion and Cofferdam LS n b
4. Main Concrete Dam
4.1 Excavation 782,000 m3
4.2 Drilling and Grouting 5710 m
4.3 Concrete Dam 571,000 m3
4.4 Spillway Bridge 6 spans ==
5. Powerhouse
5.1 Excavation 146,000 m3
5.2 Building Works 810 m2
5.3 Overhead Traveling Crane, 30t 1 set -_—
5.4 Facility Works LS
6. Hydromechanical Works ahapapapapafpafaafanlasfasfaaadadadadadadadadajats
6.1 Outlet Conduit LS
6.2 River Outlet Gates (High Pressure Side Gates) 6 nos
6.3 Spillway Radial Gates 6 nos - -
6.4 Intake Gate 1 no - ™
6.5 Penstock LS - -
6.6 Draft Tube Gates 2 nos j—— -
7. Hydroelectrical Works ol e e e B el e
7.1 Draft Tubes 2 sets -
7.2 Turbins 2 sets w Commissioning of Project
¥
7.3 Generators, 3,300 kw 2 sets
7.4 Substation LS
8. Transmission Line, 22 kv 25 km ke i il
9. Relocation Road LS

Note : Marked with == == means design and manufacturing period
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (1/8)
Present Cropping Pattern A (Higher Position)
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Paddy
(35%) 7,300 ha
Maize if i
Groundnuts & Soybeans
0,
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Paddy (2%) 400 ha~Gireundnuts & Soybeans (2%) 400ha_ )
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (2/8)
Future Cropping Pattern A (Higher Position)
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (3/8)

Present Cropping Pattern B (Higher Position)
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] } : V r13,600
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (4/8)

Future Cropping Pattern B (Higher Position)
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (5/8)
Present Cropping Pattern C (Higher Position)
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (6/8)
Future Cropping Pattern C (Higher Position)
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Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (7/8)

ha

37,400

35,000

30,000

20,000

[=3
(=3
(=}

0()

100

80+

60

40

20

Jan. Feb. | Mar.

Apr. | May | June | July | Aug. [ Sept. | Oct.

Nov. | Dec.

Paddy Paddy | Paddy
(20%) 7,600 ha (20%) 7,600 ha (20%) 7,600 ha

Paddy Maize Paddy
(15%) 5,500 ha (15%) 5,500 ha (15%) 5,500 ha

Paddy Paddy
(11%) 4,500 ha (11%) 4,500 ha

Paddy Paddy
(20%) 7,400 ha (20%) 7,400 ha

Paddy (5%) 2,000 ha

1| I I
\i&aize (5%) 2,000 1N

Paddy (5%) 2,000 ha
I I I I I I i I

LN Groundnuts & Soybeans
(5%) 2,000 ha
T T I T I I T T

Maize
(14%) 5,200 ha

Groundnuts & Soybeans
(15%) 5,600 ha

vy

—Tobacco (1%) 400

Pincappie (1%) 300 ha.

Sugarcane (8%) 3,000 ha

Jan. Feb. | Mar.

Apr. | May | June

July I Aug. Sept.l Oct.

Nov. I Dec.

Future Cropping Pattern (Oveerall)

Figure 13.1 Cropping Pattern in the Project Area of Feasibility Study (8/8)
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