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CB Central Bank of Sri Lanka

CEB - Ceylon Electricity Board
CECB Central Engineering Consultancy Burcau
CISIR  Ceatral Institute for Scientific and Industrial Research
DA Depz.lrtmc'nt of Agriculture.
DCS Department of Census and Statistics
'FAO Food and A griculture Organizalion - United Nations
1D Forest Dcpmﬁnent
GDP Gross Domestic Product
GNP Gross National Product
GOJ Government of J 5pa’n
GOSL Government of Sri Lanka
IBRD International Bank for Reconstruction and Development (W orld Bank)
D Irrigation Department
IDB Industrial Development Board
JICA Japan International Cooperation Agency
MADR Ministry of 'Agricu]thral, Development and Research
MASL Mahaweli Authority of Sri Lanka |
' MEA Mahaweli Econornic Agency
MECA Mahaweli Engineering and Construction Agency
MFP Ministry of Finance and Planning |
MLILD Ministry of Lands and Land Development
MMD Ministry of Mahaweli Developtent
MTI Ministryof Trade and Industries
NCDZ North Central Dry Zone
NCP ~ North Central Province
NCRB North Central River Basin
NWDZ, North-Western Dry Zone
RVDB River Valley Development Board
SEDZ South-Eastern Dry Zone
SD _ Survey Department
UNDP United Nations Development Programme
WMP Water Management Secretariat

GA Government Agent Division



AGA Assistant Government Agent Division

-GS Grama Sevaka Division
T&V Training and Visit System
KVS Kursi Vapthi Sevaka (GS level instructor)
CRCS Comprehensive Rural Credit Scheme
MPCS Multi-Purpose Co-operative Societies
ASC Agrarian Service Centre
NCRCS New Comprehensive Rural Credit Scheme
Al ~ Agricultural Instructor '
PMB Paddy Marketing Board _
MRKFED  Co-operative Marketing Federation
FCD Food Commissioner's Department
CWE Co-operative Wholesale Establishment
REPORT
MGDP Master Plan of Mahaweli Ganga Development Project (UNDF/FAQ, 1968)
AMDP Accelerated Mahaweli Development Programme (NEDECO, 1977)
158 Impleiﬁentation St:atcgy Study (NEDECO, 1978)
HCP Hydrological Crash Programme (NEDECO, 1981)
TDS Transbasin Diversion Study'_(EIecirowait; 1981 & -1984) :

MWRMP Mahaweli Water Resources Management Project (ACRES, 1986)
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" ANNEX-G ~ POWER GENERATION

G P()WER MARKET
G.1.1 Organuatlon

The entire pubhc power qupply system, in Sm Lanka is undertaken by the (‘eylon
Ele(,mcxty Board (CEB) as the statutory Authorlty of the. Governmcnt The CEB is
presently supplying electric power and energy to consumers both directly and indirectly
through the Lanka. Electricity Company (LECO), The LECO was established in 1983 to
take over and improve the retail supply of power within municipalities, previously handled
by 218 tocal authonnes, who obtamed buik supplies from the CEB.

The orgam_z‘a'tlon structure of the CEB as of February, _19_88 is shown_ in Fig. G.1-1,
The CEB is managed by General Manager under the Supeljv_ision of 8 member Board of
Directors, The CEB has the following six departments besides managertal organization;
Commercial, Generation Group, Region A, Region B, Transmission and Generation
Projects, and Transmission and Generation Planning. Each dcpartmcnt is controlled by
Additional General Manager or Deputy General Manager.

G.L.2  Existing Power Supply.System

The Sti Lanka power supply systcm (CEB Systcm) is predommantly dependent on
hydropower. Thermal powerplants are used for backing up the hydro-shortfalls and to tide
over interim per IOdS between commissioning of hydropower plants. There are the
following two existing hydropower complexes in Sri Lanka; Kehalgamu-Maskeli Complex
and Mahaweli Complex. The hydropower plants in the Kehelgamu-Maskeli Complex are
situated in the South West Monsoon region and gets the major portion of its' water supply
during the months from May through September. The hydropower plants in the Mahaweli
Complex receives most of its water supply from the North-East (October to March)
monsoon.

- The total installed capacity of generating facilities owned by CEB has reached
1,116 MW in 1988, consisting of 916 MW of hydropower plants and 200 MW of thermal
powerplants. Qut of the said facilities, hydropower planis could generate 3,682 GWh
under normal hydrological conditions, supplemented by a firm thermal availability of
1,265 GWh, according to the CEB's estimates. Under very dry conditions, hydro energy
reduces to a firm level of 2,538 GWh, giving a firm encrgy output of 3,803 GWh with
thermal energy. The list of the existing powerplants are given in Table G.1.1. The location
of powerplants is shown in Fig. G.1-2.

The transmission network in Sri Lanka uses voltages of 220 kV; 132 kV and

66 kV. Voltages of 220 kV and 132 kV are employed for the trunk lines and voltage of
66 kV is applied for short distance only. The length of tranamission lines was 1,639 km
as of the end of 1985, consisting of 133 km of 220 kV line, 1,167 km of 132 kV line and



339 km of 66 kV line, as shown in 'I‘ablé G.1.2. The transmission network is prescnted_ in
Fig. G.1-2, |

There were 31 grid substations as of the end of 1985, of fvl}ib.h 3 are 6pe'ratcd ‘with
a primary voltage of 220 kV, 21 with 132 kV, Primary distribution 1s made by 33 kV and
11 kV lines and their lengths as_of 1985 are 7,909 km and 1,145 km respeccwely.

Load dispatching in the Sri Lanka generation and transmission system is centralized
at the CEB System Control Center located at Kolonnawa. ' :

G.1.3  Present Power Demand -

The power demand of the CEB system in 1986 is summarized as follows: -

-Sold energy (GWh) 2231 -
- Domestic and religions 369 (16.5%)
- Small and medium industries | 480 (21.5%)
- Heavy industries - _ 445 (20.0%)
- Commercial and hotels 381 (17.1%)
- Local authorities 543 (24.3%)
- Street lighting 13 (0.6%)

Energy losses (GWh) 420

Energy generation {GWHh) 2,652

Peak Power demand (MW) 540

Annual load factor (%) 56.1

G.1.4 Power Tariff

The electric base tariff presently effective in the fiscal year 1987 is shown in_T ablé .
G.1.3. The average tariff of CEB on the whole of Sri Lanka in 1986 was Rs. 1.50 per
kWh. '

G.1.5 Historical Trend of Power Market

The historical trend of peak power demand and energy. sales and generation'i_n' the
past 16 years are shown in Table G.1.4 and Fig. G.1-3.

The total energy consumption has increased at an average rate of 9% since 1965,
- However, the irend for the recent six years showed lower rate (8%) due to insufficient
power generating capacity, or in other words, supply constraints in 1980 and 1981, In
1983, a decline in the volume of water sorted by the dams due to long-term drought, and
increased unit cost of thermal generation due to increased o_il'prices resulted in a low growth
rate for energy consumption. ' ' '

The installéd ;:ap_él_c’:i_ty and gchrate_d 'ene.r'g}.!'by' hydfopbikvér_' plants ﬁh‘dih’eﬂhall )
powerplants since 1975 is presented in Table G.1.5. The installed capacity and generated
-energy by hydropower development could not keep place with the rapid demand increase



from 1978 and thermal generation has accordingly increased yearly from 1978, The power
situation was, however, improved in 1984, with the completion of the Victoria hydropower
station and the %pug,“.sk'\nd'i diesel powerplant. :

Tramfer of thcnnal power to hydropower also progresscd and the gcneratcd energy
by hydropowcr plants rapidly increased yearly from 1984, In 1984, due to the large share
-of generated output attributed to hydropower, fuel energy cost largely decreased.” These
facts show the importance of hydropower development in Sri Lanka which is a non-oil
producing country and presently suffers from a trade balance deficit.

G.1. 6 Demand Forecast

'I he commerudl branch of the CEB is responsxblc for makmg forccasts of electricity
demand as the basis for planning of the development of the generation and transmission
systems. The CEB forecasts are updated annually, based on the latest available statistics,
as well as past trends is electrical demand growth.: -

In- August 1987, the CEB published "Long Range Generation Expansion Plan -

1987". According to this report, power demand growth is anticipated at a rate of 8.2% for

1988 to 1990, 10% for 1991 to 1995, 9.5% for 1996 to 2000 and 8.5% after 2001. The

peak power demand and generation forecast are summarized as follows and shown in Table
G.1.6.

Year ~ Peak Demand Generation Load Factor
: (MW) (GWh) (%)
1988 o 593 2,986 57.5
1990 682 3,495 58.5
1995 1,089 5,629 59.0
2000 1,714 8,861 59.0
2002 2,018 10,431 59.0

G.1.7  Potential Hydropbwer Project

Hydropower potential in Sri Lanka is laid to be equivalent to about 2,000 MW, of
which 1,116 MW are already developed or committed. There are 11 existing stations with
‘a total capacity of 916 MW as presented in Tables G.1.1 and 1.3 commitied sites with a
total capacity of 200 MW as given in Table G.1.7.

The six hydropower projects, having a total capacity of 690 MW, were proposed
for future development as shown in Table G.1.7.



G.1.8 Generation Expansion Plan

The Long Range Generation Fqunsmn Plan as mentioned in’ the pleceedmg Sub-
section G.1.6 made the evaluation of different expansion configur'mons to select the
economically optimal expansion plan, The genelatlon expansin plan upto 2002 is shown'in -
Table G.1.8 and the energy and power balances are presented in Tables G.1.9 1o G.1. 11,
The conclusion and recommendation in the said Generation Expanelon Plan are mcnnoncd- 2

herein after :

Encrgy and power shori tfalls w1Il oceur by 199471995 and 1997/ 1 998 A gcneranon
mix of initial diesel units with subsequent coal base units provides an eoononncally optimal-
expansion planning strategy. The firm recommendation, however, is the committment of
2 x 20 MW diesel units in-1993. The addition of further diesel units should be-re-
examined in a future study, after careful consideration of other options such as oil base -
units and combined cycle units operating on tesidual fuel. It is also confirmed that large
coal units are suitable to meet the base load requivernents of the system for 1998 onwards.



G2 POWER BENEFIT
G.2.1  Valuation of Power and Energy

The conventional approach to economic analysis of a hydropower project is to-
define its benefit as the cost saved in construction and operation. (fuel cost) of the cheapth
alternative facility that could provide power supply of equwalent qualny and quantity to the
intended bcncficmnes :

. There are the cheapest alternatwe thermal facilities to meet system load sharing
portions, gas turbine and diesel generator for peak load, oil-fired steam plant for middle
load and coal-fired steam plant for base load. For this project, diesel generation, likewise
considered as the most viable alternative to hydropower by the CEB, was selected as the
cheapest alternative energy source, since the Moragahakanda powerplant is characterized by
peak generation, 5.5 hours of firm operation. ‘The necessary construction and operation
costs for such facilities required to replace the project are adopted as the project benefit.

. Accordingly, peak generation supply under the present project will be evaluated on
the basis of alternative diesel. Namely, for power output (kW) and firm energy (kWh)
which correspond to supply for peak load, a diesel station was considered as an alternative.
While, for secondary energy, fuel costs of oil thermal stations which are to be introduced
before the project are considered as alternative, since the secondary energy of hydropower
will save fuel consumption at oil thermal stations, as mentioned above.

As for the secondary energy of the project, full amount is assumed effective for
fuel cost save in oil thermal generation, as there will be abandant thermal generation which
can effectively be replaced by generation under the project.

G.2.2  Estimation of kW and kWh Values

The kW and kKWh benefits are the annual costs per kW and kWh of diesel power
station, respectively, which is equivalent to the Moragahakanda power station, as stated in
the preceding Sub- section G 2.1. The calculation of unit XW and kWh values is made as
follows:

1) Altemative facﬂlty : Diesel generator or coal thermal
2y Capacity - : 20 - 30 MW class
'3} Unit construction cost  : US$ 480/kW
4y  Service life : 20 years
5)  Adjustment factor
(Unit: %)
Diesel Coal  Thermal Hydro
Transmission loss 1.0 3.0 4.0
Forced outage 5.0 3.0 0.5
Auxiliary power use 20 ‘ 7.0 0.5
Qverhaul 18.0 15.0 ‘1.0



6)

D

8)

- Capacity (kW) adjustment factor =

I - 0.04) x (1-0.005) x (1 -0.005) x (1 - 0.01)
((1 S0y x (1-0.05) x (1 - 0.02)x (1 -0.18)

- Energy (kWh) adjustment factor for diesel =

(1-0.04) x (1 - 0.005) _
oo x (=005 & 0198

- Eliérgy (kWh) adjustment for cc_)al'th'crmal =

(1-0.04) x_(1-0.005) _ ooy
(T-0.03)yx (1-0.03) 1.0152

Capacity value
D_iscount rate:  10%

Annual cﬁpitaliz_éd cost i | _ |
US$A80/KWx(140.12°1)x1.245%0.1175 = US$TB.64/kW
~ *1: Ratio of replacement cost

Annual O&M Cos't :
US$480/kWx0.03 = US$14.40/kW

Total annual cost (kW value) : _ |
US$(78.64+14.40)/kW = US$93.04/kW

Firm energy value
Fuel Cost L1 : US$0.275/kg
Caloric value 10,800 keal/kg
Plant efficiency v 34.0% '
Heat rate i 2,520 keal/kWh
Energy value : US$0.0644/kWh
O&M value : US$0.0020/kWh
- Net encrgy value : US$0.0664/kWh

= 1.2450 |

Adjusted energy Value @ US$0.0664/kWh x 1.0156*1 = US$0.067
Remarks: *1: Fuel cost in 1996 at 1987 constant

price recommended by ADB
Secondajy energy value
Fuel cost . US$0.048/kg
Caloric value ;5,300 kecal/kWh

Plant efficiency 1 27.0%



~Heat rate . - 1. 3,185 kcal/kWh :
Energy value : 1 US$0.0288/kWh:

0&M value : US$0.0006/kWh-
Net encrgy value : US$0.0294/kWh

A(]JUSICC] ener gy Value B US$0 0294/kWh x 1 0152 US$0.0298/kWh
G. 2 3 Depcndable Peak Power and Annual Energy Outputs

To estimate dcpcndabic peak power dnd annual energy outputs, the monthly
reservoir operdtlon was made according to the following rules:

- The first p_riority of the water rclease is given to the'irrigation requirements in case
‘the water level is above the operation water level. When the irrigation
requirements are less than the required water to keep the firm power potential in
case the reservoir water level is above the operation level, the required water is
-released. The first priority of the water release below the operation level is given
to the power requirement. In case the water level reaches the low water level
- (L.W.L.), the available inflow is discharged w1thout regulation until the inflow
becomes bigger than thc requirement.

- an power polcntlal 18 the maximum potential which can be kept to be generated
constantly and continuously without any obstruction against the successfulness of
the irrigation requirements. : :

- ‘The operation water level is set at the water level above which a shortage capacity

~ of 606 mcm is secured under the high water level (H.W.L.). In other words, the
waler release is governed above the operation water level so as to satisfy the
bigger requirements for the irrigation or the firm power generation. The water
release below the operation water level is governed pricipally to keep the firm
power generation,

In addition to the above operation rules, the following tules was applied to the
irrigation dam in the optimization study of development sacle as mentioned in ANNEX-J:

- 8o far the water level is above the L.W.L., the water is released to meet the
irrigation water requirements. ‘When the water level reaches L.W.L., the available
inflow is released without regulation until the requirements exceed the inflow.

The dependable ped}c power and annual energy outpuis are obtained as described
hereunder:

- By the simulation calculation of the monthly power output for 27 years from 1950
to 1976, 27 values of monthly output for each month have been obtained.

- The maximum power output for each month is obtained by the following
equation. The maximum power output of the third order from the lowest value
for each month is assumed as the effective peak power output of the due month.



The mean value of the effective peak power output of 12 months from January to
December is defined as the depandable peak power output.

Pmax = g Qmax. (Hg- W), UtUg

where,  Pmax: Maximum power output (kW)
Omax-: Maximum plant discharge (m3/s)
Hg: Gross head (m)
h: Head loss (m)
Ut: Tuarbine efficiency -
Ug: Generation efficiency

- The mean power and energy. outputs for each month are calculated by the
following equations. The mean power outpui of the third order from the lowest
value is assumed as the effective mean power output of the due month. The mean
value of the effective rean power output of 12 months-from January to December
is defined as the firm power output. The firm energy output is obtair_led by
multiplying the firm power output by annual operation hours at 8,760 hours: The
average annual energy output is the mean value of annual energy output for 27
years from 1950 to 1976. The secondary energy output is the balance between
the average annual energy output and firm energy output.

‘Pmean = g.anéan. (Hg - h). UtUg

where,  Pmean: Mean power output (kW)
Qmean : - Mean plant discharge (m3/s)

E = Pmean.T

where, E: Monthly energy output
T: Monthly operation hours

The suromary of the outpu'ts analysis is as follows:

3rd Minimum Peak Power MW)

Jan. ¥eb. Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Nov, Dec. Mean

186 174 160 160 152 142 149 157 149 160 160 182 16.1

3rd Minifnum Energy (III,GOO'MWh)

“Jan. Feb, Mar. Apr. May  Jun. Jul. Aug. Sep. Oct. Nov. Dec. Toial

9.9 100 53 45 42 4.0 4;2 4.4 4.1 47. 46 4.5 .66.4 '




Mean Monthly Energy (1,000 MWh)

Jan.. Feb. Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

154 145 128 109 122 126 128 116 7.8 103 99 145 1453

- Average annual energy ' 145.3 GWh
Firm energy o 66.4 GWh
Secondary energy : 78.9 GWh






~ TABLES






Table G.1.1

(CEB- POWER SYSTEM)

EXISTING GENERATION CAPACITY - 1988

Capacity ‘Mean Annual Energy
(MW {GWh)
Units Total Firm Secondary Total
(No.x Cap) Installed
1. . HYDROPOWER*
Kehelgamu -
Maskeli Complex
0ld Laxapana T 3 x 8.33 25 253 42 295
0ld Laxapana IT 2 x'12.5 25
New LAxapana 2 x 50 100 439 80 519
Wimalasurendra 2 x 25 50 84 36 120
Samanala 2 % .37.5 5 384 75 459
Canyon I 1 x 30 30 144 35 179
Sub-total: 305 1,304 268 1,572
Mahaweli Complex
Dkuwela 2 % 19 38 164 - 164
Bowatenne 1 x 40 40 49 15 64
Victoria 3 x 70 210 447 439 886
‘Kotmale 3 x 67 201 270 232 502
Randenigala 2 x 61 122 304 190 494
Sub-total: 611 1,234 876 2,110
Total Hydropower 916 2,538 1,144 3,082
2. THFERMAL POWER
Kelanitissa 6 x 20 120 725 /1 - 725
Gas turbine
Sapugaskanda 4 x 20 80 540 /2 = 540
Diesel
Total Thermal 200 1,265 0 1,265
Total System 1,116 3,803 1,144 4,947
/1 Plant factor = 0.69
/2 Plant factor = 0,77

Inginiyagala Udawalawe and Nilambe plants are not inclued.

G- 10



‘Table G.1.2 TRANSMISSION LINE LENGTH

{Unit; km)

1977 1981 1982 1983 1984 1985 1986

220 kv - - - ~ - 133
132 kv 897 1,013 1,013 1,013 1,132 1,167
66 kV 317 339 339 339 339 339
Total 1,214 1,352 1,352 1,352 1,471 1,639
Source: CEB Annual Report 1982, 1983, Power for -

Prosperity, Statistical Digest 1984.

G- 1



‘Pable G,1.3

C.E.B. TARIFF — ZEFECTIVE FROM 1988-01-01

‘DOMESTIC

First 10 units
10 -~ 100 units
100 -~ 450 units
Above 450 units
Fuel adjustment

2 Rs. 0,35 per
4 Rs. 1.05 per
4 Re. 2.00 pex
@ Rs, .2,50 per
charge when In

of 100 per month.

unit
unit
unlt

unit + Flxed éharge Rs, 5/ = per month

operation 1s applicable on units in excess

RELIGIOUS &
CHARITABLE INSTITUTIONS

Flrst 150 units @ Rs. 0,60 -per unit + Fixed charge Rs. 5/ = per month
Above 150 unlts & Bs, 2,00 per unit
Fuel adiustment charge when 1in operatin is applicable on units in excess of

150 per month.

STREET LIGHTING

Rs. 1.80 per unit + Fuel adjustment charge

OTHER CATEGORIES

gupply at 4007230 V
Contract demand laes than 50

Unit Charge (Rs./uUnlt)

Fixed Charge (upto 10 XVA)
{Rs.) per month.

Fixed Charge {above 10 kVA}
{R5.} per month)}

Supply at 400/230 Vv

Bulk Supply’

Contrect demand 50 kVA and abovwa

Remand charge ({&x/kxVA)} per month

Unlt charge {Rs,/Unit)

Fixed charge (Rs.} per month

HT Supply at 11 XV, 33 Xxv
and 132 kv

pemand charge {Rs,fkVA) per moath

Unlt charge (Rs./Unit}

Filxed charges {Rs.) per menth

General = Indus-  Hotels Industrlal Hotels
Purpose trial [(Time of Bay) to Licensees
kva
2 1.75 1,95 - -
+ 3 + - -
20 20 20 - -
or or or
100 100 100
125 110G 125 50 50 30
+ + + 1 + +
1.9 1.6 1.85 1.50 {Off Peak) 1.50 (Off Peak) 0.40 (BLOCK A}
+ + +
2.45 (Peak 6 pm 2.45 (Peak 6 pm 0.80 (BLOCK B)
Lo 9 pm) te 9 pm}
[ + + + + +
200 200 200 200 200 1.45 {BLOCK C}
115 9% 115 49 45 25
+ + ¥ + 4 +
1.8 1.5 1.75 1.45 {Off Peak) {Off Peak) 0.35 (BLCCK A}
¥ + +
2.2G {Peak 6 pm 2.20 {Peak 6 pm 0.75 ([BLOCK B}
to % pm} to 9 pm) 1.35 (BLOCE C}
1 + + + +
200 200 200 20

The fuel adjustment charge will be expressed as a percentage and is applicable on the unit charges
The fuel adjustment charge when in operation shall apply to all general purposes, industrial -

120% of the sum of approved units used per month by religious premlises and approved charitable

Institutton consumers, plus 120% of the sm of unlts used per month by domestic consumer consuming
upto 10 units per month, plus 120% of 10 units x {(number of domestic consumers consuming

120% of the sum of units wsed in excess of 1C units per month by domestlic consumers consuming

in excess of 1D units and upto 100 units per month, plus 120% of 20 units x {(number of domestlic

consumers consuming in excess of 100 units per month}).

NOTE:

only.

and hotel consumers,
BLOCK A:

above 10 units per month}.
BLOCK B:
BLOCK C:

Prepared by CECB [based on Government GAzette (Extracordinary) No. 480/35 on 19-13-1987}

G- 12
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Table G.1.5 “INSTALLED CAPACITY AND GENERATED ENERGY BY
HYDROPOWER PLANTS AND THERMAL POWER PLANTS

Installed Capacity {(MW)

Annual Generated Energy (GWh)

Year Hydro' Thermal Total " Hydto Thermal Total Increase (1)/(2)
' ' . (1) ' (2) Rate (%) (%)
1975 291 10 0361 1,078.4 0.1 1,078.5 6.6 100.0
1976 329 70 399 1,108.6 24,2 1,132.8 5.0  97.9
1977 329 70 399  1,214.4 2.1 1,216.5 7.4 99.8
1978 329 70 399 1,338.5 42,7 1,381.2 13.5 96,9
1979 329 70 399 1,461.2 64.3  1,525.5 10.4 95.8
1980, 329 90 419 1,479.4 188.8° 1,668.2 9.4 - 88.7
1981 369 130 499 1,571.2 300.1 1,871.3 12.2 84.0
1982 369 190 559 1,608.1 457.6  2,065.7 10,4 77.8
1983 399 190 589 1,217.2 B8%7.4 2,114.%6 2.4 57.6
1984 609 200 809  2,090.7 170.0  2,260.7 7.0 92.4
1985 609 200 809 2,394.6 69.4 2,464.0 8.9 97.2
1986 :

1987
G- 14



Table G.1.6 PEAK DEMAND AND GENERATION FORECASE

(JULY 197) .
pPeak ~ Geperation .~ Load
Year Demand ~ Forecast. ~  Factor
{MW). (GWh}) (5)
1988 593 ' 2,986 : 57.5
1989 630 3,230 58.5
1990 682 3,495 58.5
1991 744 3,845 59.0
1992 818 _ 4,229 59.0
1993 900 . 4,652 _ 59.0
1994 S99 5,118 59.0
19385 1,089 5,629 59.0
1996 1,193 6,166 59.0
1997 1,306 %, 750 - 59.0
1998 1,430 7,391 59.0
1999 1,566 8,094 59.0
L2600 1,714 8,861 58.0
2001 1,860 9,614 59.0
2002 2,018 10,431 58.0
Source: "Long Range Generation Expansion Plant®

CEB, August 1987
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Table G.1.7 COMMITTED AND PROPOSED HYDROPOWER PROJECTS

Capacity (MW)

Mean Annual Energy (GWh)

Unit Total Firm Secondary Total
(No. x Cap) Installed

Committed
Canyon Unit 2 1 x 30 30 - - 34
Rantembe 2 x 25 50 174 . 72 246
Samanalawewa 2 x 60 120 420 42 462
Sub-~total 200 594 114 742
Proposed
Broadlands 2 x 20 40 53 92 145
Upper Uma Oya 80 144 80 224
Upper Kotmale 240 360 210 570
Kukule 180 384 8 392
Jasmin 100 180 88 268
Lower Uma Oya 50 96 57 153
Sub-total: 690 1,217 535 1,752
TOTAL 890 1,811 649 2,494
Source: "Long Range Generation Expansion Plan"

CEB, August 1987
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Table G,1.8 GENERATION EXPANSION MASTER PLAN (1987)

Year Power Plant to be Installed

1988 *Canyon Unit 2 (30 MwW)
1989 :

1890 S

1891 *Rantambe (49 MW) + *KPS Rehab, (50 MW)
1992 *Samanalawewa (120 MW) '
1993 Diesel 2 x 20 MW (Supugaskande)

1994 _ me——

1995 Diesel x 20 MW (Colombo) -

1996 Diesel X 20 MW (Colombo)

1987 Diesel x 20 MW (Colombo)

1998 Coal 1 150 MW (Trinco)

1999 Coal 1 150 MW + 1 x 300 MW {Trinco)
2000 ——

2001 Coal 1 x 300 MW (Trinco)

2002 Diesel x 20 MW

E NN NN

@ X

* Committed Projects

Source: "Long Range Generation Expansion Plan®
CEB, August 1987
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Table G.1.11 FUEL PRICE PROJECTIONS
: (Recommended by ACB)

(Prices in US$ per BBL for oil

~and US$ per MT for Coal)

0il Sulfur

Coal

_ Year Crude 0il

' ' Res, Oil
1987 16.00 13.67 35.50
1988 16.23 13.92 36.35
1989 16,46 14.18 37.21
1990 16.70 14.45 38.10

1991 17.45% 15,32 39.56
1992 18.23 16,24 41,08
1993 19.05 17.22 42.66
1994 19.91 18.26 44,30
1995 20.80 19,37 46.00
1996 22.34 20,81 47,14
1997 23.98 - 22.34 48,31
1998 25.75 23.99 49.51
1999 27.65 24.76 50,74
2000 29.70 25.67 52,00
2001 31.89 29.71 53,29
2002 34.24 31.90 54,61
2003 36.717 34.26 55.96
2004 - 39.48 36.79 57.35
2005 12.39 39.51 58.77
2006 46.52 42.43 60.23
2007 48 .88 45,50 61.73
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ANNEX-H  WATER BALANCE
wi iN’l‘I{:{iDUCTION |

ThlS report was recompﬂed on the bams of the chSlb]]lty chort prep'lred by JICA
in 1979 Due to limitation of time and the. scope of work for Phase-1, this report presents
the conditions-and results of the previous study. The water balance study in a whole
M'Lhaweh Ganga mdudm g the project will be executed in Phase-11 stage.

H.2 CONDITION OF WATER BALANCE

H 2. 1 Gencml

_ The aV'ul'lblc water resources to the Project consist of the natural runoff from its
own basin of the Amban Ganga and diverted water from the Mahaweli Ganga through the
Polgolla diversion tunnel completed-in 1975. The Amban Ganga flow augmented by the

Polgolla diversion is once impounded at the Bowatenna reservoir. Part of the regulated
water is diverted from the Bowatenna reservoir to Kalawewa regions so-called systems H,
TH and MH areas with an irrigation area of 48,600 ha, located in the other basins. Further
diversion is made for the Nalanda reservoir about 10 km upstream of the Bowatenna
reservoir to Dewahuwa area with an irrigation area of 1,220 ha in another basin, Available
water to the Project is estimated as the balance of the above diversions and the natural
runoff in the basin.

Dlversmn watcr at Polgolla from the Mahaweli ganga to the Amban Ganga is
uuhzed for hydlopowcr generation at the Ukuwela power station with an installed capacity
of 38 MW. Bowatenna power station with a capacity of 40 MW is operated by using the
water release to downstream of the Amban Ganga.

_ Downstreqm of the Bowatenna reservoir, there are two existing intake weirs at
Elahera and Anganiedilla. Intake water at the Elahera anicut is led to the existing fields in
Systems G and D1 through Elahera-Minneriya canal which links four existing tanks,
Minneriyq, Giritale, Kandulla and Kantalai. Water diverted at the Angamedilla anicut is
impounded at the Parakrama Samudra and the regulated water is supplied to the existing
fields in System D2.

_ In order to es"téibl_ish water resources development plan, water balance study by
using long term hydrological data is essential, which was analyzed on monthly basis for 28
years from 1950 to 1977 as stated hereinafter in detail.

H._z.z- Water Requirement for Irrigation
There are two existin g intake weirs at Elahera and Angamedilla on the Amban

Gahga,' downstream of the Reservoir, The former is lo(:ated. 1.6 km downstream of the
Moragahakanda Dam and the latter is located 28 km downstream along the river course of



iakanda Reservoir can be

the Amban Ganga. Required rclease from the proposed Moragal . ‘
amedilla, and river

calonlated as a balance of both diversion requirements at Elahera and Ang ( .
runoff from the remaining catchment area between the dam and‘the Al]lgzmled}lﬁ_Aﬁllclltr o

The diversion water requirement at the Elahera Anicut was 'e__stimatfid as 4 sum of
irrigation requirements which would be taken directly from the Blahera-Minneriya Canal
and through 4 existing tanks i.e. Giritale, Minneriya, Kaudulla and Kantalai, and _t_hose at
Angamedilla were calculated as the irrigation requirement through Parakrama Sm_nudra
tank. The schematic illustration of the present irrigation system is given in the attached

Fig. H.2-1.

Through the existing tanks; Minneriya, Giritale, Kaudulla-and Kantalai, the
irrigation water of Systems G and D1 is taken from Elahera and irrigation water diverted at
Angamedilla is supplied to the existing field in System D2 through the Parakrama
Samudura tank, Between the Elahera and Angamedilla intake weirs, the Kalu Ganga joints
to the Amban Ganga and provides an important water resources to the System D2, The
water flow system of the above is as shown in Fig: H.2-3. o

‘Depending on the irrigation water requirements stated in the: ANNEX-F, average
monthly diversion requirement was projected at 1,821 MCM per annum for 62,200 ha
including 13,900 ha of the extension area against 1,429 MCM per year for 48,300 ha of
existing irrigation area depending on the water balance study carried out by thé previous
study in 1979 as summarized in Table H.2.1 and details in Tables H2.2 to H.2.3,

The average annual water demand only for irrigation at the proposed
Moragahakanda reservoir was estimated to be about 1,260 MCM (40 m?¥/sec), varying
from 720 MCM (23 m3/sec) to 1,55 MCM. (49 m3/sec). The average monthly demand is
105 MCM (40 m3/sec), varying from 77 MCM (30 m3/sec) to 144 MCM (56 mi/sec). -

(1) Evéporation Losses -

The evaporation from the water surface of tanks and reservoir was estimated on the
basis of pan-evaporation records at Kalawewa as follows: :

Unit; mm

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Annual

92 98 123 115 128 136 142 146 148 113 94 90 - 1,425

(2)  Canal Conveyance Losscs

The existing canal layout of the Elahera-Minneriya and Angamedilla-canals is as
shown in Fig. H.2-2. Al the canals are made of carth.” Seepage loss from the bank
of canal and evaporation loss from canal water surface will be the main canal
conveyance losses.



- The UNDP/FAO has provided a curve showing correlation between canal discharge
and seépage loss rate to estimate possible rate of conveyance loss in unlined canals
in the Mahaweli region, According to UNDP recommendations, the conveyance

' loss_m unlined canals with capacity of more than 200 cusec was estimated at about

- 0.3% of canal discharges for each mile. Since no actual measurements of canal
losses were available in the project area, the rate of loss of each ccmal in the project
 area was calculated by applying the above value.

Consequcntly the conveyance losses of respective canals were estimated according
to the UNDP/FAO recommendation as follows:

Section Canal Length (mls) Rate of Loss (%)
Elahera-Diyabeduma 20 6.0
Diyabeduma-Giritale ' 5 1.5
Diyabeduma-Minneriya 5 1.5
Minneriya-Kaudulla 6 1.8
Minneriya-Kantalai 32 ' 9.6

Angamedilla-Parakrama 3 : 0.9

H,2.3 Water Demand for Hydropower Generation

As discussed in ANNEX-G; power demand growth is projected at a rate of 8.2%
for 1988 to 1990, about 9.5% for 1990 to 2000. After 1992, no development of
hydropower plants is planned but introduction of thermal powerplants are scheduled to
install every year to meet the electric power and energy demand

_ “Water stored in the Mor_agahakanda reservolr will be used primarily for irrigation,
and irrigation water is released to the existing tanks, almost throughout the year as
discussed in ANNEX-F. Water release from the reservoir could be utilized to generate
hydroelectric power with the head created by the dam construction. By utilizing created
head, optimization study of the Moragahakanda reservoir with and without hydropower
gencmtxon was conducted as described in ANNEX-J.

H.2.4 Water Resources of Amban Ganga

"ihe available water resources to the Pm]ect consist of the natural runoff from its
own basin of the Amban Gang'l and diverted water from the Mahaweri Ganga through the
Polgolla diversion tunncl The Amban Ganga flow augmented by the Poigolla diversion is
once impounded at the Bowatenna reservoir. Part of the regulated water is diverted from
the Bowatenna reservoir to Kalawewa regions so- -called Systems H, IH and MH areas.
Further diversion is made from the Nalanda reservoir dbout 10 km upstream of the
Bowatenna reservoir to Dewahuwa area in another basin. Available water to the
Moragahakanda dam was estimated as the balance of the above diversions and the natural



ranoff in the basin, In addition to the above available water to thie dam, funoff from the
remaining catchment area excluding that of the proposed dam is used for the lrrlgatzon at

Angame(hlla

' Thcrefore v‘mous hydrologzc circumstances are emangled in estmmtmg avmlablc
water for the Moragahakanda Reservoir. For the assessmient of the available water for the
Reservoir, hydrologic components to be taken into com;deratlons are summarized as
foliows: '

i)  Polgolla diversion flow =
ii)  Natuoral runoff of the Amban Ganga
iii) - Diversion flow to other basins

(1)  Polgolla Div'e.rsion

Depending on the river flow data at Gurudeniya situated about 16 km downstream
‘of Polgolla, natural ninoff at Polgolla was estimated by multiplying the recorded
runoff at the Gurudeniya with a factor 0.961, which is a ratio of the catchment areas -
at Polgolla 1,292 km? and Gurudeniya 1,344 km?. The average annual run off at
Polgolia was calculated at 2,439 MCM by using runoff records from 1950 to 1977,
It was observed that the annual variations were so large ranging from the minithum
runoff of 1,332 MCM recorded in 1976 to the maximum of 3,356 MCM in 1957 as
shown in Table H.2.4. N

According to the said daté, about 56% of annual runoff accured during six months
from April to September, which are the dry season in the Amban Ganga basin.

Based on the dwersmn policy ¢ estabhshed by the UNDP/FAO the Mahaweh runof {
is diverted to such exient as the maximum of 56.6 m3/sec (150 cusec) for the
requirements in the downstream reaches. The monthly diverted discharge through
~ the Polgolla tunnel was estimated by analyzing the daily discharge data, according
to the diversion pohcy aforesaid.. The results of the estimation are summarized in
Table H.2.5. The average diversion for 28 years amounted to 1,283 MCM per
annum, correspondmg to 1.7 times the natural flow of the Amban Ganga.
Accordingly, the Polgolla diversion flow was considered to be the most important
water resources for the development in the downstream areas of the Amban Ganga.

Upstream of PoIgolIa the Kotmale dam was constructed in 1986, - Polgolla
~ diversion with Kotmale was also analyzed and expected to be increased to
1,550 MCM annum in an average after functioning of the Kotmale dam, which was
about 1.2 times the presently diverted discharge. The results of the analysis for 28
years are summarized as shown in Table H.2.6. ‘However, in this study diversion -
water at Polgolla without Kotmale dam was used to formulate the main project
~ features,. :



(2)

The Amban Ganga

- The-catchment avea at the proposed dam site on the Amban Ganga is 782 km?2.

Daily avcrage runoff data arc observed only at Elahera station,with catchment area
of 779 ka since October 1941,

The difference in. (,atchmcnt areas at. the station and thc dam site is negligible,

therefore thc Elahera data was utilized for that of the dam site without any
correction, ‘The recorded runoff at the gage station for 28 years from 1950 to 1977
are summarized in Table- H.2,7. The average annual runoff is 776 MCM,
corresponding to about 1.0 x 106 m? MCM per square kilometer or about 1,000 mm
in depth. As the average annual rainfall in the basin is 2,363 mm, about 42% of
the rainfall flows out as surface runoff. It is noteworthy that much supplement of

~the water is obtained from the Mahaweli Ganga, while the Amban Ganga basin

during dry season.

. The Kalu Ganga joins to the Amban_Ganga_between Elahera,_and_ Angamédilla

intake weirs. The water diverted at Angamedilla is fed to the Parakrama Samudra
tank and is used for irrigation in System D2.

As no reliable data were available at Angamedilla, the estimated flow by NEDECO
(ISS in 1978) was adopted in the water balance study. The estimated monthly flow
of the Amban Ganga at Angamedilla is shown in Table H.2.8.

Diversion Flow to Other Basins
In the Amban Ganga basin, there are two. existing reservoirs, Nalanda and

Bowatenna, from which the Amban Ganga runoff is diverted to Dewahuwa and
Kalawewa region, respectively. The Nalanda walter is supplied to the existing fields

- of 1,220 ha in Dewahuwa region. The annual diversion flow to Dewahuwa region

was esumated at 26 6 MCM on an average and the monthly average diversion
requirements are summarized in the Table H.2.9.

A part of the Bd_watcnna water is diveﬂed to Systems H, I(H) and M(H) wit_h an
irrigation area of 48,600 ha in Kalawewa region through the irrigation tunnel with
the maximum capacity of 28.3 m3/s (1,000 cusec). The water demanded for

“Systems G, D1 and D2 is released to the Amban Ganga through the Bowatenna
. power station with an installed capacity of 40 MW,

Diversion requirements at Bowatenna are estimated by NEDECO taking the tank
operation in the region into account (I8S, 1978). The monthly diversion
requirements estimated by NEDECQ are shown in Table H.2.10.

Diversion pol'icy at Bowatenna reservoir is one of essential factors for the planning
of the Moragahakanda Reservoir. In the diversion policy established in the past, the
maximum diversion was limited to 28.3 m?/s (1,000 cusec) and the priority was

given to systems D and G, since they are located in the Amban Ganga basin.



However, the bencfited areas in Systems H, 1(H) and M(H) wero increased by

about 40% of the acreage taken in the water balance study by tthNDPfFAO 50

that shortage of water was expected to oceur in these Systems, _u_n}es_; t:lrz_cr dwe_rs_gon

- policy was inodified. Consequently, the following diversion criteria were newly
established for planning the Moragahakanda 1'¢Servoir',_referrmg,to the rec_o_rd; of
diversion and estimated irtigation requirements for the said area:- S

- First priority was given to the diversion of the minimum flg’w ;‘c;qu_i_re_(_i!__for.
operation of the Bowatenna power station. According to the daily load curve of
power in Sri Lanka, three hours peak is rematkable, Therefore, the minimum

- required flow was decided to be 1.03 MCM a day for three hours daily. '

- The remaining water should be diverted to Systems H, I(H) and M(H) 50 a's.'to_
meet the irrigation requirements. However, the maximum allowable diversion
during a certain period to 31.1 m¥/s (1,100 cusec). '

A_cCordixlg to the above criteria, the monthly available water at thé'M'bragaiaakanda
dam site before and afier completion of Kotmale dam was calculated and the results
are shown in Tables H.2.11 and H.2.12, respectively. '

H2.5  Inflows to Tanks

_ As described in the préceding Section, there are five tanks; Kaudulla, Minneriya,
Kantalai, Giritale and Parakrama Samudra in the project area. The basic features of these
tanks are shown in Table H.2.13. ' ' ' '

~Bach existing tank has its own catchment arca, but there were no retiable runoff
records on these existing tarks, ‘NEDECO has estimated natural run off to each existing
tank taking rainfall, catchinent area, topography and vegetation into account, Tn NEDECO
data, however, the catchment areas of the Gal Oya 215 km? and Aluth Oya 73 km? were
disregarded in the estimation of the Kantalai tank inflow as well as the area along the
Elahera-Minneriya canal 145 km? for the estimate of the Minneriya tank inflow. For the
estimate of natural inflow to these tanks, therefore, the runoff from these catchment areas
were also counted, using ratio of catchment areas, The monthly inflows to tanks are shown
in Tables FL.2.14 to H.2.18. : .



I! 3 WA’I ER BALANCE

. The: Mdhdweh Ganga receives. rain from both thc south west and north-east
monsoons, wh:lc the Amban Ganga gets rain mainly during the north-east monsoon period.
As a result, their. flow conditions: dre quite different, The Yala season.from Apml 10
September is the dry season in the Amban Ganga basin. In this period, the Mahaweli river
flow is dlverted continuously through-the Polgolla tunnel as gtated in the preceding Section.

HS 1 Condition of Simulation '

Smce the annu'll ﬂuctuatmn of raqull is f'nrly large and water flow system is
complicate, it seems to be a proper manner to apply long term water balance study. In due
consideration of availability in hydrological data concerned, the water balance study is
catried out on mdnthly basis for a pcriod of 28 years from 1950 to 1977.

- The criteria for: acceptablc deﬂcu of irrigation water and hydmpower potcntlai
esmbhshed in the previous Feasibility Study are decided as follows:

Ixrigation . :  'The total number of crop season of water shortage
- ~shouldn't exceed 20% of the total crop seasons for the
study period, as practiced in irrigation projects of

~.developing countries in Asia.

Firm ﬁoxver Potential : The total ntj_mber of months of power potential shorfage
should not exceed 2% of the total number of months for
the study period.

Ths Amban Ganga flow augmemed by the Polgolla dlversmn is once impounded at
the Bowatenna reservoir. A part of regulated water is diverted to Kalawewa region so-
called Systems H, IH and MH areas with an irrigated area of 48,600 ha through an
irrigation tunnel with a maximum aflowable capacuy of 31.1 m¥/sec (1,100 cusec) durmg
certain time. :

CIn the prewous Feasibility Study in. 1979 the policy was modified to maxifize the -
dlvelsmn water dully in consideration of shortage of irrigation water due to expansion of
irrigation arca more than that originally planned. The downstream release for power
generation was limited 1o 1,03 MCM per day for 3 hrs peak generation aforesaid. Based on
the modified policy, average annual diversion water was estimated to be 519 MCM
ranging 235 MCM in 1960 to 862 MCM in 1956 . :

Further dlvcrswn Was m‘ide fmm the Nalanda YESeTvVOoir about 10 km upstream of
thc Bowatenna reservoir to Dewahuwa reglon with an existing irrigation area of 1,220 ha'in
another basin. The annual diversion flow is 26.6 MCM on an average as described in
Section H.2.4. : :



.32 Tank ()pemtzon

Total effective storage capqclty of five existing tanks in the pmjcct area is
563 MCM. Tn order to use the given water resources to maximum extent, tank op:,mnon
criteria was ostablished taking into consideration followmg basic coadmons :

- To maximize sse of nataral runoff from own catchment area of the tank and to
minimize spill-out.

- To use tank water as much as possible when irrigation requirements are high and
to store water in the tank when irrigation requirements are low.

- To supply water to the tén_k proportionately with available flow at the daw site to
minimizva the scale of the proposed reservoir.

- To limit the maximum flow to the tank accordmg to the capacities of exlstmg
mtdkes and canals. :

At fir'st, 'reasnnable tank operation criteria for respective tanks were established to
minimize the storage capacity of the proposed reservoir by using the 1950-1977 records.
“The balance between natural inflows from catchmient areas and i’rﬁg*ition requirements is
calculated for each tank on the monthly basis for 28 years as shown in the Table H.3.1.
Operation rule curves indicated that substantial water in the tanks shonld be released during
the Yala season from May to August and stored during the Maha season from October to

January as shown in the Fig. H.3-1. '

As seen in the table, it is neccss.ary to supply irrigation water annually about
80 MCM to 400 MCM 1o the respective tanks to meet irrigation requirements of the ﬁeids
commanded by the tanks.

' -The an’nual water demands were distributed into 12 months and released to those
tanks from the Moragahakanda reservoir through the existing intakes and canals. The
distribution of water shall be done in such a way to minimize the proposed reservoir
capacity.- Then, the annual deficit was distributed to each month in proportion to the
monthly average available water at the dam site and the monthly water budget of each tank
was don€ as shown in Table H.3.2. In the table, negative number shows average monthly
volume of water released from the tanks and positive number shows the water stored in the
tanks. From the table, a rule curve of each tank was derived as shown in Fig, H.3-2, in
which required storage for each month is shown in percentage of effective capacity of each
tank. The curve indicated that the water in the tanks would be used for four months from
May to August and stored during Maha season from October to J anuary. Using this rule
curve, the first trial of water balance calculation was carried out. The result, mamly due to
the limited canal capacity, revealed that the. followmg modifications were required to the
tentative rule curves: :



- From Minneriya tank, a large amount of water is sent at a time to the Kantalai and

Kaudulla tanks. To assure this, the rule curve of the Minneriya tank is necessary
1o be kept at full level, : : _

- In order .to diminish shortage_'of water- in the Parakrama samudra tank in
September, the rule curve of Parakrama Samudra tank has to be modified for
August. The modified curve is shown in Fig. 11.3-2.

- The final rule curves for respective tanks were decided based on the above
modifications. . The tank operation was carried out by using these final rule curves.
Operation rule curves indicate that substantial water in the tanks would be released for four

months from May to August in the Yala season and stored during the Maha season from
October to January.

N Acc’:ordi'ng- to the final rule curves, the water level of each tank at the beginning of
each month should be kept water surface elevation as indicated in the Table H.3.3.

H.3.3 Computer Program

As presented in Fig. H.3-3, the flow is regulated in two reservoirs and five tanks.
The criteria and procedure used in the study area are surnmarized below:

(1) Operation Criteria of Existing Tanks
- Inflow to the Bowatenna teservoir is the sum of 1) natural runoff of the Amban
Ganga at Bowatenna less diversion requirements to Dewahuwa region from

Nalanda reservoir and ii) Polgolla diversion flow,

- At the Bowatenna reservoir, the priority is given to the supply of the minimum
required flow for power generation at Bowatenna (1.03 MCM per day).

- The inflow to Bowatenna after the supply of the minimum required flow for
power generation is diverted as much as possible to Kalawewa region to meet the

irrigation requirements within the maximum limit at 31.1 m?/sec.

- At Elahera anicut, the diversion 1equ11cmems have a priority over the downstream
requireinents. _

- At Diyabeduma bifurcation, diversion requirements to Giritale tank have a
priority.-

- The operation of each tank shall follow as closely as possible the rule curve
mentioned in Section H.3.2.

- Inflow tb Kantalai tank is sent to Kaudulla tank in case kantalai tank is full.



(2 Operation Criteria of the Moragahakanda Reservoir
- Operation for irrigation purpose only

- Tn case reséwcir water level is above the low water level; ‘_.'vater will be releas’cd_ to
meet the irrigation water requirements. In case reservoir watet level becomes the
low water level and the water requirements are more than the inflow, the inflow
‘will be released without regulation. '

- Qpetation for both irrigation and power generation purposes

In case the reservoir is operated giving a priority to power generation, namely in
case water-is released aiming to get possible maximum firin power, itis clear from
water balance studies that the proposed benefited area of 62,200 ha can not be
fully irrigated even though the reservoir capacity is increased to the maximum
possible extent. Therefore, the operation of reservoir has to be done in such
manher to first meet the irrigation requirerents and then to generate the maximum
firm power. ' : :

In order to fulfil the above requiremetit, a water level is set up for the operation
purpose between the high and low water levels of reservoir, This water level is
called as "operation water level" in this report.

Adopting this operation water level, water is released following the criteria as
mentioned below: : _

- Incase the reservoir water level is above the operasion water level, water will be
released to meet irrigation requirements or to maintain a firm power potential,
whichever is greater. ' :

- In case reservoir water level will be below the operation water level, the water will
be released in is such a manner that the firm power can be generated.

H.3.4 - Calculation Procedure -

‘All the analysis mentioned above were made all by the electronic computer with a
comprehensive program enveloping all such inputs as diverted flow at Polgolla, available
runoff on the Amban Ganga and its tributaries and from their own basins of the existing
tanks, evaporation losses from the tanks and the reservoir, conveyance capacity and losses
on every canal, storage capacity-water level relation at each tank and the reservoir, and
irrigation requirements for the commanded area of each tank.

~The calculation procedure of compute'r analysis is eXplained in Flow Chart as
prepared in Fig. H.3-4. o
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.3.5 Water Balance Calculation

The water balance calculation was carried out in the following cases in order to
provide basic data for the optimization of the Moragahakanda reservoir capacity:

Case ' . Without reservoir
‘The study was carried out to know the condition of irrigation water supply to
the existing field of 48,300 ha, without reservoir. The result was used as the
basic data to evaluate without-project condition.
Casell  Reservoir for irrigation purpose only
~ The study was executed to decide the minimum dam scale necessary to irrigate
~ the proposed benefited area of 62,200 ha with the prescribed irrigation criteria.
~ The result of study was useful to compute the allocation cost for irrigation.
Case Il Combination of irrigation and hydropower
‘The study was done for various cases of dam height to know the firm power
potential and annual encrgy product. The results was used for determining the
optimum scale of the reservoir.
Case IV~ After Kotmale
In order to demonstrate the after-Kotmale conditions, a check calculation was
carried out for the optimum scale of reservoir decided through the above case
studies.

Case V' Behavior of reservoir water level in impounding

In order (o estimate the required time until the benefit envisaged under the
project the behavior of the reservoir water level were examined in conditions.
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H.4 SUMMARY OF THE STUDY

4.1 Summ'lry of The Study

All the results of computer analysis shown in 'lablcs II4 1 to H 4.6 are
summarized below: : . _ o

() lnthe case I study, it was found that remarkablc water deﬁclt would oceur in Yah
cultivation season. As summarized in Table H.4.7, water deficit would occur in
23 years out of the total 28 years in the study period. The average amount of water
deficit in Yala season would be 112 MCM, which correspond to 12.6% of the
average irrigation water requirements. Thus, it could be concluded that without
reservoir, the amount of available water could not be met even to the Arrigation

© requirements of the emtmg fields of 48,300 ba.

Contrary to the above water would be supphed almost sufﬁcxenﬂy in Maha scason,
though some water deﬁcﬂs oceur in such droncrht years as 1973 to 1975.

(2) In the case II study, water balance calculatlons were carried out with trial and error
method under various scales of reservoir capacity in order to know the required
scale of dam for irrigation. As a result, it was found that the proposed benefited
area of 62200 ha could be irrigated sufficiently by providing a dam with an
effective storage of 606 MCM. In this case, no amendments are required on
capacities of the existing canals and tanks. The features of the required dam are; -

High water level MSL 187 m
Low water level MSL 150 m -
Total capacity 628 MCM
- Dead capacity S22 MCM
Effective capacity 606 MCM

By providing the above reservoir at Moragahakanda, occurrence of water deficit
‘was limited to eight times in Yala season and three times in Maha season during the
study period. As shown in Table H.4.8, an average amount of deficit would be
88 MCM in Yala season, which correspond to 7.9% of the average amount of
irrigation requirements. In Maha season, water deficit would occur only in drought
years of 1973 1t0.1975. An average deficit would be 10 MCM' or 1.4% of the
average irri gatmn requirements.

In the calculauon the low water level was assumed at MSL 150 m conmdermg thc

- expected scdunentatmn However, it will be changed depending upon a type of
intake structure or taking power generation into account. In such cases, the high
water level is necessary to be changed in such manner to keep always the effective
capacity of 6()6 MCM for irrigation,

3 The Case III study was executed to know potentials of power gcneratibn under
vartous heights of dam. In the upsiream of the dam site, Bowatenna power station
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N

- has been constructed and, therefore, the highest water level of the: Moragahakanda
dam is limited to MSL-200 m, which is the tail water level of the station. Taking the
above into consideration, the study was carried out for following three cases.

HW.L. Total Reservoir Capacity
Casea 200 m 1,110 MCM
Case b 195 m 900 MCM

Caséq ' _ - 188 m 658 MCM

As the first step of the study on Case a and b, possible maximum firm power

‘capacity was decided for each case by the trial and error method. “After then, annual

power output was calculated under various conditions of installed capacity of
generator. . For the Case ¢ study, however, only annual power output was
computed as no {irm power would be expected. The result of study is suimmarized

. in Tablc H 4.9:;

In Case 1V study, the following were made clear
Imganon water deficit would be lessened to an extent as seen in Table H.4.10:
times of the failure are reduced only by one to 7 from & in Yala seasons and equal in

Maha, while the deficit in gquantity is improved to 3.7% from 5.4% in Case IL

This fact would be seemingly understood that the reservoir capacity decided to meet

‘the irrigation requirements without Kotmale Reservoir could not function to reduce
“occurrences of the irrigation water deficit, though excessive water became available.

In Case V study: Behavior of Reservoir Water Level in Impounding

" In order to estimate the required time until the benefit envisaged under the project,

the behaviors of the Reservoir water level were examined in conditions that
impounding of the Reservoir would commence in the beginning of October upon
the completion of the Dam by releasing the water to meet the irrigation requirements
downstream.

The analysis were made in two cases of fee_dirig the existing farm land of 44,800 ha
and the full beneficial area of the project of 62,200 ha. The reservoir operation in

~ this case was made to release on satisfying the irrigation requirements until the

water level would reach the L.W.L and after that to obey the operation rule
established in the previous subsection.

The results of the analyses are presented in Tables H.4,11 and H.4.12 and

summnarized below:



- Impounding by feeding the existing land would take 3 to 73 months until the
water level would reach the H:W.L and 1 to 25 months until it reaches the
L.W.L, The average period is 5.5 months to reach the L.W.L and 19.3 months’
1o the LW L. The average, when the worst case is excluded, is 17.3 months.

- Impounding by reledsing the water for all the beneficial areas would take
28 months in an average until the water level attains to the HWLS

According to the results, it was recorhmended that the target of _comple_tion of
reclamation of the new land should be delayed to a time 18 months or three
‘cropping seasons after the completion of the dam, otherwise the benefit would not
be raised as planned. As the power generation would be started when the water
level reaches the L.W.L, the target of the completion was considered same as the
dam, '

H4.2  Future Study

System D2 area will be affected to some extent by the pool created by Kandakadu -
barrage for System A on the Mahaweli Ganga. The exact location of Kandakadu barrage is
uncertain at present. Moreover, new land available in System D2 is subject to. _f_im_‘iual flood,
Upon the completion of the proposed Moragahakanda dam, series of 6 large reservoirs
upstream of the Mahaweli Ganga and the Amban Ganga will reduce remarkably the peak
flood discharge in this area. Such study is essential during the period of the further stage.

In southern parts of System D1, there will be a certain possibility to extend
irrigation area to be commanded through the branch canal No. 1, but to decrease the area in
northern parts of System D1 through the branch canal No. 2. These studies should be
carried out during the period of the next stage. '
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L - g IMENT AT EACH TANK
Table H.2.2 (1/3)  MONTHLY DIVERSION REQUIRRMENT AT

(Existing Fields: 48,300 ha)

SYSTEM G
s IAVER. PTOUIREVENTS (8 orteetdn cuale n;rsas
o [PPIGATION AREA | AQDO N4,

¢ EXLISTLNG ARERY

AbR MAY  JUN SUL aug  Sgp . OcT MOV DFC TOLAL. mfuk
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1950 1% 11 s 27 be] 2y 9 27 3 7 3 4 RN T
1991 LN TN P S TR > SR & T L A 1 FYS Y I T 5 200 V7
1982 4 9 22 14 24 21w 1 2 20 : s 44 e
1951 SRR B T AL - S 4 S T 4 191 14
A PO GRS S S S - SO R SR T 273 19
1954 Sl e ez 92 ;23 3 % 225 19
M sy 2 e a2 s 3 L 193 16
1es7 1 0 27 27 27 31 27 75 2 13 7 2286 .19
105A 1y (IR U S S S L 3 S A A L a 4 3 4 ¥ 134
195¢ 20 48 2z 28 zo 127 2 2 3 1 e 18
1940 . a ft R I 2 13 \T 27 z; 17 3 3 204 17
1941 1o A 14 23 29 23 19 27 ;7 . 12 N 11 .
1967 L7 22 12 2% 23 9 16 L 3 M 187 '4
1743 4 6 v 7 79 23 19 27 ?6 ; a3 12 297 \7
1950 7 17 71 17 28 23 11 2 27 " ; B 160 1
1965 14 3 14 13 22 23 19 22 H 2 3 0 i <
1964 . 18 1% 22 79 23 19 212 I ; N i 1
1947 23 n 21 19 29 23 19 - 27 3 i 1 4 19
1748 . 1¢ 14 D) s ‘29 23 19 27 27 :z ' f i 18
1949 §2 13 22 20 29 23 19 1A 27 2 H s Yo7 14
1970 4 n 17 21 29 73 19 7 2% 1 a 4 2 1
197t 14 8 14 16 79 23 19 19 27 k3 : ¢ 20 -
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ey Ry 13 22 27 2% 23 19 34 h 15 , . Ht ¢
1974 2} 1 22 17 29 23 19 74 20 th ; : 2 .
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1714 ia 1A 22 t22 29 23 19 77 27 17 ] 3 e 1o
1977 7 1A 21 27 28 23 ¢ .27 2% 14 )
5914 493
T0TA 33 TA 500 536 7&7 841 SYT T2V T1Y WWA 231 490
us:al 3;2 }11 14 19 27 23 18 26 s 14 8 7 FRE RN T

MINNERIYA TANK
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L ¥218T1IKE AREX)
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e [\ ROY pEe THTaL HeEaM
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1992 a iz 2a 4 27 L8 Ly L n 1 21 L 1 1] 2¢
1953 20 17 20 n 131 LA 3 & 4 n 19 7 253 'a
1958 17T . 39 7 0 33 Le ¥ ¥ 9 ) 21 I A 222 23
19%5 -1a 51 1A i n LY 50 A 2 .19 22 24 29% 2%
YiSh 27 y? ?n k- 33 L2 50 Y 9 [ 10 18 294 25
1957 32 19 2n in 25 ta L Lo & A 1, ? 67 11
19%8 - 2n 31 12 9 29 Lk 50 2A & 14 7 n 24} 24
1959 2A 39 20 1] FA XX 50 A [ o 3 1 218 73
194N 1A 9 17 9 13 64 37 RY)) 0 2 ki n 222 ¢
1941 ¥ 2? A 3 10 L Ly B ? 1) ? 254 0
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MEawo 2 33 14 [ 28 ¥ LA $R 4 to 12 14 275 23
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Table H.2.2 (2/3) MONTHLY DIVERSION REQUIREMENT AT EACH TANK
' {Existing Fields: 48,300 ha)
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Table H.2.2 (3/3)  MONTHLY DIVERSION REQUIREMENT AT EACH TANK
(Existing Fields: 48,300 ha)
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Table H.2.3  {1/3)  MONTHLY DIVERSION REQUIREMENT AT EACH TANK
o {Irrigation Area : 62,200 ha.)
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cable H. 2.3  (2/3) MONTHLY DIVERSION REQUIREHENT AT EACH TANK
' {Trrigation Area : 62,200 ha.)

KAUDULLA TANK ,
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1944 ‘o 82 .3 $ 54 72 74 60 0 ) & 32 418 18
1987 60 52 22 14 4 72 74 &4 9 [\ 1 11 413 sa
BELL ‘L Ap. T4 17 5) e 7% 52 0 1t ) 3?2 LR TR |
1949 53 Sh b3 ] | 313 12 Ab 57 0 o 1t 1% t10 At
19740 ¥ 1t 77 o 19 LY s 154 +3 9 13 18 (B b1
19271 1 $2 29 o 14 74 7 5? 17 2% 37 11 Ay W
1972 54 82 1i 7 33 12 74 b 0 ¢ 3 19 20 . 3%
192] &1 b¥4 7R 21 Iy &1 40 43 5 18 &2 11 454 38
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- Table H.2.3  {3/3) MONTHLY DIVERSION REQUIREMENT AT EACH TANK

_ 7 (Irrigation Area : 62,200 ha.)
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1943 L ¥4 12 FE3 fa 2% LX) &3 3 14 L 3 9 294 75
1944 P 52 1 o L5 83 a3 1% 10 0 3 22 332 A
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1962 39 $2 1% 0 t4 [y A3 54 15 9 10 27 3199 33
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fable H.2.4 MONTHLY RUNOFF AT POLGOLLA

CFOJiE BILLIGH CULBTC LTETERS )
AUGA AT POLGULLA { CVPCHALNT AREA 1 1292 HiLK

oy oDpRC Al el
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Table H.2.5 DIVERTED FLOW THROUGH POLGOLLA TUNNEL
(Before Kotmale)
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Table H.2.7

MONTHLY RUNOFF AT ELAHERA
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Table H.2.10 MONTHLY DIVERSION REQUIREMENT FOR SYSTEM-H

4 SYSMIEM W W, Iuw ANA Wyt
fORIVERSION PEOIRPFNFERTS [N MILLIOK THALE “rTFAS
SOIREIRATING AVER ] LPAAN WA

YFAR  gAL Efn wAw  APR  wAY gt gl AIG SFR A€t wAY L BFC ToTAL HEAN
tnhn 1 A1 L) ,3 "y RY- A re 74 an 1 Sn rr hd
194 n 3 He 1 e A4 L 73 A4 ? n - 1 Lt 34
1942 3 14 83 {4 i »y 7n 75 7% 14 ag 14 (Y] 55
IEIEY 7% ¥y 7 14 Y - ony L ¥ 75 tA} 0 19 ¢ (14 58
1944 " 24 18 ? 7 My 27 49 7? A 77 a AL 37
IS ASN a n A 15 1% &9 a? 3% L V7 IAY [E) (XA C %8
1354 X0 *p x Ay MY Ky - R1 77 7t A9 24 6y Ao 7?
ALY 19 F13 e iy A 59 AR 54 2 o .oh o 519 [
Voyse n 44 11 59 24 A7 RY 50 74 13 53 - 47 532 b
19497 11 *3 1 sy b ?? ®y n? 15 ) ? 9 Laz &1
1940 o o , R 49 72 0 a2 71 3 d 4 745 20
Yary S ? & bR 54 42 L3 T8 17 ] 9 a L14 1%
1942 h n 12 A ? 20 #y Ah 7% n 5 a 267 22 -
AR o n n LY Y Ry 33 aR A Fa ? 0 Y4 R 9
IREY) [i] 3 1n 72 E¥)) Ry W T4 ?hA 2 (¥ 19 521 43
19As R hp LYA 5 R L %Y R 13 74 o Q n LAR 19
1744 27 14 5 2y - K2 AQ 42 X3 n 0 o a1 14
oAl 4 I X ?? &2 ESE 13 as 74 ) 4 n 43t 1A
tain ] Ja 7A 55 rA IR R &1 75 n 10 4] L9A Lz
1749 Ly a7 1 79 20 Ay £ L4 7% 0 4 a $i2 LR
1eln n n N 2t [} Ry " AV 7% [ 3 n 3T L8]
17t i H .2 h " Py a3 22 53 0 33 0 394 tn
\2r2 [3 nt 7u 74 & 54 "y 74 75 n [3 n 540 4y
1924 13 ar 4 3 Ay LE1 43 . 7 76 -S4 14} L} RS ~S
tose 1 74 An 12 7+ ER] A3 ¥a 74 £ EX | 74 RO L¥4
1975 w9 2y 74 uy 7% w3 4z 74 74 58 12 L7 a1 AR
tops - 77 24 iy 34 wp 53 79 LA 45 A & 5 pr? 42
1077 10 N Sk an 4 7 7 34 74 1 ! 1 34y 2R
THIay a2 I0YA 1151 THAL O 1%13 1944 JRLT O 15YR 19R2 L2? 70% L92 14528 1213
Ean 23 37 41 L2 1 P Y ) 7 - 11 - 1% 25 18 519 03
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Table H.2.11 MONTHLY INFL.OW TO MORAGAJALAMDA
_ (Before Kotmale)
s vamacanicanna v spaves (Before Kotmale)

SOIVPUOU PN RILU AN ¢untE upypay
COCATCHMERY ARFA T FR) %o, M,

YOAR  JAN.FER - wARanR wgy gy VI AUG SER 0CT WOV pEc TotaL  epan

9vn 104 W, 2wy L1 hd Ve 24
: 9} 117 4 9
.]gz; ;;; 1:& \J 108 41 104 94 22 52 159 ??g ?3% 1?52 ::;
10l 1r1 f’ 1119 102 %4 LY} TA 15 192 114 re 1444 1;2
) ,ol ;3 -: 4 L V3 53 44 W 19y 157 198 - TR 79
SR TR R VS Y A B O S
3 ) 110 5 141 - Q7 7 ?
fasa 4 49 41 4o 44 b7 aa ' 201 a0y "
_ 45 Y 8% 220 204 99
IKAY; 25 141 na L L1 9} 94 TR ; W
Y.} 119 264 S5LA 1AA
foye 244 AQ 194 \rd ens e k2 150 y? : Yen
170 169 154 . 1a7% 140
1Y 134 L0 1A 41 74 142 110 100 ?? ;
281
280 234 01y 45R . 483 g0 ¥ 192 qus A 1w R s 2203 e

AR 209 2242 1R7
1644 147 Lia A& L} my LY t1 91 74 14
1942 0 2SA (13 S 10w §ry " 76 " " 0 213 22 14y 153

N . A L
(AL S L ALY R K 192 G0 &% 130 24 79 $:$ ;i: :?; ;;;; ::2
LLIR SO VYT ¥ L3 PR Ay ¥ (AT TS TR TS Y- 1554 11p
1S A7 RS LA 9 A 9 10 4s4 57 198 2ex 328 1420 133
1944  2na LX) a4 tze it 17 14 3 121 209 0% 209 1514 127
1947 192 1A% ink 44 TR Y| 74 ki 13 1w 303 AP 148 135
1UAR 1946 . A4 £9 YA 19 56 24 10 7a 01 25y 304 1523 127
BLIL 171 ™ Lh An Al LI 47 91 thi 231 qan zon 178 123
192h LR 118 11?2 {Aq 1260 A 1M tn 184 213 3114 2098 175
Yoy Y47 124 104 144 119 Ry 90 i 152 FO LR ¥4 ¥R} Zing 114
1917 154 %4 5 &9 152 ia n &2 o4 2v? 745 72 1477 123
tery 112 ¥ ] L s 1y T Ra 1 38 104 %07 907 ¥
1oy 1t V4 LA LY * ra A2 162 $14 94 Ly aa TR 3]
1o7% IR 43 Lo Ln W A\ 1h 160 94 IR ¥ ¥ SR T 1203 1ng
[E-FFY 144 L9 LR &2 40 20 1A LR CAD {98 187 107 137 . 442
19r? 4% 57 I Y FALF S PR FF I T 41 IRA 381 394 2056 - {70

TATAL 3790 A%1Y 2128 237A 0 BYA0 2180 2399 2405 19K%  4R1? A1 7%%n

L1453 482
MEan 207 11% 74 a3 90 7 LY ?3 " irp 209 268 s

1552 134

Table H.2.12 PﬂOP«IFﬂ;Y IIQFIAjﬁq TO MORAGAJALAMDA
{(After Kotmale)
v vanaganaxsvor riseavars (After Kotmale)

OPNFLAY LR CHTLLINK CURIC METTRS
& CATCHMENT AREA | 782 $4,K4,

YEaR = JaM FIR LY E] APR HAY JUN JuL AUG L34 ot LA DEL TOTAL BEAN

1954 FAL) AN 1e7 51 Al 40 [} ) 9% 1R 124 LA ¥ 1065 A9
194 159 e Ay 15y LY 106 112 37 169 205 270 340 2130 178
1952 Lne 19y I8} 151 129 @5 L &4 1% 133! LR} 9% 1736 ks
195y hA 05 ti §A 16 L 1} A 74 210 136 232 1119 @5
1954 234 121 151 199 9N 7 151 a7 1 194 91 409 1RAY 157
1943 1AM LA 144 194 192 114 44 122 (FE] is? 102 59 1933 141
184 LY H? A [3] 18 68 hé 49 A9 210 204 1130 LT
1947 128 1A 5 Ly 141 1 L3 948 58 120 284 b1 %4 1R62 15¢
1954 241 1haA 20 172 210 i 8 149 50 186 149 189 1914 160
1949 142 S T 8 § 182 549 1 109 141 1] 0L 213 296 1703 142
%40 248 YY) 143 193 122 191 152 L) 191 2AL 224 2422 202
1341 19} 112 10f 47 132 1 107 9? 19 143 238 394 1749 XY
194) 7 164 e thd 210 1 A4 104 e 219 230 80 2043 172

743 L L) AR 158 g 16%
1041 392 243 170 1Y it
1944 AR 5% 54 1rA 1A

13 99 MY ASL 238 11 2219 A3
133 92 L R F PR VS B F X1 1473 134
34 146 i5 700 2%0 364 1877 158

o W T T W DR e T TR e K T e
Teh s s T P b P T TTr I g b e Y O DR B WD O

SR 224 170 1% YAy i 15 S 12% 0% 293 22% N 141
:aar FE 2 B 2T B LA 59 KT T Y 100 3% 203 330 39S 1947 14
VoaR 227 Al 40 92 AL 9% 103 B 200 160 328 1273 1Y)
1969 Ft1 e AR £ 94 16 10 L TR TY S Y | 1194 4@
1o TAL YRR 1el ARy (N2 s 480 50 1AR 214 330 2287 180
AL A A L1 R LY T £ L O T L R | A6 4TS 49 - 20% 4T3 460 2494 §9%
Nerp  §7s A7 30 A4 % 4 N Y R TR S YO 13 B ST R T Y T 160
1973 130 W7 Ju 1A VE I3 AS 3 5% 114 328 1410 X8
ey 192 V6 LE)] 1 L} L¢ 132 11 42 3] 153 1M7E -9

RTIL) 02 vy Ve 1 i AL 104 LR T S ¥ F I ¥ ) 1307 L

1924 82 % LA LR ¥y 41 AS $2? ?0A 109 338 1497 124

1221 voe ' Uy S B TR T 1o {139 E5 taT 378 3 2320 191
; T 1)) ; ST TS VA VLT S TR R U AT V. 5 S LT S E TN 19507 Ly
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Table H.2.13 BASIC FEATURE OF EXISTING TANKS

) | KAUBULLA . MINNRRIYA KaN r.u,.\_l-’-l- ZfI_IHTAI.E P. SAMUDRA

Catchment Araa . squard km 8) st 535"Q 4 LE
Capacity million cutm  128.3 136.9 160.6 3.3 135. 4
Dead Storage sall.},ion cu-w 5.9 0 0 0 18.3
Actiye Starage #illion cumm  123.4 136.9 160.6 25.3 116.6
Area at B.5,1. wquars ka 25,8 25,5 TR 32 25.7
WML »na 93,7 59.3 92.2 59.4
L.if.L. v . 64,0 - sz.;(aq.é% 42.8 Bo N
Exis.tins I.rrisab!.e Area’ ha 4.,330 5,420 ‘ 8,420 2,500 7:9:40
Daw- .Langth km 9,2 2.8 3.7 0.5 14,7

Tep -1ey$tion o a 76,8 T 63.4 912 61.0

Top width R ™ - 7.6 13.7 7.1 3.7

i Including Vendarannm %ulam Tapk . 3

Including carchment aves along Elgbers Hlnneriya foda Ela, 145 km
Including catachmant avea of Gal Oya 215 %m? and Aluth Oya 73 ko?
3111 elpvation of gates to Kantalal and Kawdulla Tank

DT

H- 28



Table H.2.14 ~ MONTHLY RUNOFF AT MINNERIYA
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Table H.2.15
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Table H.2.16
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MONTHLY RUNOFF AT PARAKRAMA  SAMUDRA

Table H.2.18
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Table H,3.1

MONTHLY AVERAGE WATER BALANCE

OF EACH TANK

Unit: million cu-m

Nnme of Tank IAN PR han APR Ma¥ QUM JULY  AUG SRPT oCT HOV bEL AN,
1. MAKTALAY | -17.350 ~-138,54 -iz.u7 0,47 42,14 -T1.I7 <(4.29 —52.4) <1793 . 0,71 13.79 l?,ég_.-aos.pa
2. KAUDULLA ST TE <5004 <2304 ~7.25 wALB6 AT1,04 6337 ~55.96  ~7.01 -10.93 ~14.36 «io.ba ~1%9.86
3. HINNERIYA SIS 26050 -11.57 182 —22.43 <ML.T1 —39.89 —34.00  0.71 2.8 5.89 9.4) 1)

4. GIRITALE - ~7.54 —16.33 A3.10 =1.20 -8.61 -14.79 ;\3.32 S11.93 <132 2. 2,79 -2.89 —‘83.43
5. PARANRAMA 5, =2B.71 -37.04 -17.6B -4.25 =37.46 =59.21 =54.20 -45.89 -7.57 -6.7% -B.82 -1G.b1 -316.82

Table H.3.2

MONTHLY WATER BUDGET OF EACH TANK

Unit: miilion cu~s

tiare of Turk

Jah FEH HA AVk MAY JUAE JULY ALG sbPl ulT NOY LEC
Lo BANTALAL 2407 ~14.36 1684 1000 ~24.43 S56.2) —aT.42 3417 -394 daL47 $5.15 73,04
2. RAUDULIA 16.09 “14.72 =192 1481 -18.90 S51.49 ~4L.4T  <32.31 11.01 32,80 19.23 52.88
3. HINNERIYA 48.67 46,02 ~2D79 36,79 <55.81 143,97 11933 -9U.23 15364 89,03 123.43 163.56
4. GQIRITALE 3.50 3,87 -l.u4 3pzu =386 S100T6 <937 ST.05 F4l 0 6.98 0 8.26  11.44
5. PAMAKRAMA 5. 23.88 -1.9) 10.3§ 22044 SS1.06 ~42.29 S39057  U.61 9.90 26.38 G443

5.70
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Table H.4.1

& MORAGANATRROE QA
Ao MONTRLY RELEASE M MIELTOY LUEIC “ETIRS

TEAR

950
9%
1952
1935
1954
195%
1934
1937
1958
1939
1980
o6l
1982
1985
1944

1944
1984
1947
tvsd
losq
19re
1974

1977
1923

1974

1975
1974

1977

TREAL
VEAN

N

193,70

W35,70
3?4, 70
54,94
23%,70
159,70
Lh,2%
9, 70
288,70
133,70
257,70
158,70
%, 10
558,70
354,70
81,64
5,0
191,70
195, o

170.74 -

382,70
336,70
153,70
151,70
110.7¢
T, 74
tay, 7o
44,70

$182,37
208,51

FEB

4,07
173,70
140,70

42,59
12870
12,70

47,25
1ho,70

84, 7p

17,43
2,70
113,79
132,70
0% 1o
zon, 70

A 74

7e,7a
148, 70

#3. 70

TR0
331,70
128,70

L7 40

is 48

a1

03,11

17,27%

17,81

[RPIIEY]
115, %A

2147 ,9%
7h, 12

SUMMARY OF CASE 1 STUDY

Conditidn of study

(1)
(2)
{3)
(4)
(5)

app

in, YA
10%.20
t11,0?
Sn.4a0
1¥g.t0
151,20
43,48
36,49
120,20
81,35
1%2,20
[T LY
105,29
157,20
15,42
®?.nl
129,24
44,14
Sh, 20
FA
131,20
182,20
L1, 1%
18,19
82,50
19,40
L A
63,79

2381 .98
83,17

H.W.L. El. 140 m

L.W.L. BEl.

Firm Power

140

0

m

k¥

Installed.capacity

Without reservoir

Wiy’

62,77
82,17
toh, 7o
35,74

A9, T8’

173,70
1,41
5,55

T eps, 70
7o, 14

101,70
8% ,43%
140,70
89,70
44,25
217,10
£0,%%
5,88
3&, 70
6%, 70
19,76
118,70
1,70
33,0
8% .70
1,64
LIS
200,70

/502,64
2934

N

PR LY ]
10%.80
L ,80
32,87
51,80
110,80
34,49
21,80
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Table H.4.2 (1/2) SUMMARY OF CASE II STUDY

Condition of study
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(3) Firm power O k¥

(4) Installed capacity O k¥
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Before Kotmale
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Table H.4.3 (1/4)  SUMMARY OF CASE ITI STUDY

Condition éf study
(1) WL BLL195 m
(2) L.¥W.L. El. 170 m
_(:3) “Firm power 6,000 k¥
(4) * Installed capacity 25,000 k¥

_ (5) Combination of irrigation and hydropower
Before Kotmale ' '
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