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000 0O 0OGross System Losses and Load Factor in the Past few Years

Year Generation™ Sales* Peak Losses LF*

(GWh) (GWh) (MW) (@) (0)
1986 2653 2232 540.3 15.9 56.1
1987 2707 2253 570.0 16.8 54.2
1988 2799 2371 593.5 15.3 53.8
1989 2858 2353 617.9 17.7 52.8
1990 3150 2608 639.7 17.2 56.2
1991 3377 2742 685.1 18.8 56.3
1992 3540 2869 742.0 19.0 54.5
1993 3979 3270 812.0 17.8 55.9
1994 4365 3565 910.0 18.3 54.8
1995 4783 3915 979.7 18.1 55.7
1996 4377 3588 968.4 18.0 51.6
1997 4911 4039 1037.0 17.8 54.1
1998 5569 4521 1136.5 18.8 55.9
1999 6070 4809 1291 20.9 53.7

*Generation, Sales and LF exclude self generation.
[O O ]0O CEBO LTGEP 20000 2014
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[ #] CEB : LTGEP 2000—2014

(2) REENE
1998 EDE N 7/ F—OFEBENE *IX, 5518 6,900 7 kWh (BEEm—R), REE
FIEVE, 45 {€ 2,100 77 kWh (1999 FEEIL FZ 7 b)) THH, REEBENELIKTEEHED

EZiX, FINENBSIFRAEHNHEELETHD (F4—-1), 7, IPP, BEIREHR., BF
REHWEILUTOLBYTHS (F4—2),

F4— 2 Generation by Independent Power Producers (IPPs),

Hired Thermal Plants and Self Generation

Year IPP Generation{(GWh) Hired Self Total % of Total
Hydyo Thermal Thermal | Generation (GWh) Generation
1996 2.7 - 152 152 306. 7 6. 8%
1997 4.5 13 398 235 650. 5 12. 6%
1998 6.3 390 18 114 528.3 9, 3%

[tH#8] CEB : LTGEP 1999-2013

® ZZCIXCEB, IPP, BEIRER (BEHEHERMFES) #HE L. BREEILEL.
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000 0O0OElectricity Generation from 1985 to 1999

Year Peak Hydro Generation Thermgl Self Generation | Total
Demand Generation

MW GWh a GWh a GWh 0 GWh

1985 515 2395 97.2 69 2.8 - - 2464
1986 540 2645 99.7 7 0.3 - - 2652
1987 570 2177 80.4 530 19.6 - - 2707
1988 594 2597 92.8 202 7.2 - - 2799
1989 618 2801 98.0 57 2.0 - - 2858
1990 640 3144 99.8 5 0.2 - - 3149
1991 685 3116 92.3 260 7.7 - - 3376
1992 742 2900 81.9 640 18.1 - - 3540
1993 812 3796 95.4 183 4.6 - - 3979
1994 910 4089 93.2 275 6.3 22.2 0.5 4386
1995 980 4514 94.0 269 5.6 17 0.4 4800
1996 968 3249 71.8 1126 24.9 152 3.4 4527
1997 1037 3448 67.0 1463 28.4 235 4.5 5146
1998 1136.5 3915 68.5 1654 29.1 114 2.8 5683
1999 1291 4174.6 67.6 1901.4 30.8 97 1.6 6137
Sgr:)vmg 5.70 | -1.10 - | 56.600 - | 50.50 - 6.70
183r’gw/:\r:g 7.00 | 3.80 - | 45.40 - - - 7.90

Note:Hydyo Generation figure for 1999 includes 3.5 GWh of Wind Power and 18.08 GWh of Mini Hydro
0000 0OCEBOLTGEP 2000-2014
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4 —2 Growth Rates of GDP and Electricity Sales in the Recent Past 10 Years
[Hi#] CEB : LTGEP 2000-2014

(3) WEEBHE

1998 45, #REKFEE I EIX 45. 21 {8 kWh L ATEIZEE~< 11 9% ML TWS (R4 —4),
SBHRCRD LEEA 5. 7%, FEM 30.5%PEIC2EOIFEINDO 1 EEDTND,
LAsL., 1990 4EIIBEZEM] 38.5%. RKEM 19.6% ThoTeled, FEADBUTBEETH
B,

1999 FEREEB(LIEL, 56.6% (FHEE) THDV, 50% x> LB LELEBETHD, —
75, CEB}X 2010 & TiCiXBIL T E 80%ICH DN E LT 5,

FROZO 80% BEICMZ, BREA—F—PNERXr—BEZ T LICLY, BH
SHEXIFLLEEORRMTE (6 B KEPTHZ L LB, oT, ZOENDLD
CEBIIE' —Z EAMB A O —BORRCEORTHERLRWI LIIAETH S,

2B, FEEAOY T —IX, 1998 £ 16.8%., 1990 4E 16.1% TH Y, 1TF 10 4Epid
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00 0O0O0dElectricity Consumption (GWh, O)

98 [

O 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 000

god 1,010 958 | 1,057 1,223| 1,406| 1,527| 1,361 1,430| 1,614| 1,613| 35.70

god 423 466 581 641 582 631 592 689 758 829 | 16.80
god 514 644 704 826 928 | 1,034| 1,046| 1,213| 1,378| 1,555| 30.50
god 657 572 545 536 609 683 542 657 722 762 | 16.00
god 18 22 29 43 40 40 47 50 49 50| 1.10

go 2,622 2,662| 2,916| 3,269| 3,565| 3,915| 3,588| 4,039| 4,521| 4,809| 1000

gog | 15.40 1.50 ( 9.50 | 12.10 | 9.10 9.80 | -8.40 | 12.600 | 11.90 | 6.40
gooooooooooooooooobobobbboboboDbn
gddododouou Lecoboooboobooo

0 O 00O Central Bank of Sri Lankal Economic and social statistics of Sri Lanka 1999
CEBO Statistical Digest 1999
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0000 0OBase Load Forecast- 2000

Year Demand Growth Gross* Generation |LF(O) | Peak
(GWh) Rate(d ) |Losses(d) (GWh) v

2000 5387 11.40 18.5 6605 55| 1371
2001 5749 6.80 17.0 6927 55| 1438
2002 6209 8.00 15.8 7374 55| 1531
2003 6381 2.80 15.2 7525 55| 1562
2004 6967 9.20 15.0 8196 55| 1701
2005 7620 9.40 14.6 8923 55| 1852
2006 8342 9.50 14.5 9757 55| 2025
2007 9118 9.30 14.3 10639 55| 2208
2008 9892 8.50 14.3 11543 55| 2396
2009 19684 8.00 14.3 12467 55| 2588
2010 11505 7.70 14.3 13425 55| 2786
2011 12374 7.60 14.3 14439 55| 2997
2012 13306 7.50 14.3 15526 55| 3223
2013 14303 7.50 14.3 16690 55| 3464
2014 15368 7.40 14.3 17932 55| 3722
2015 16506 7.40 14.3 19260 55| 3998
2016 17727 7.40 14.3 20685 55| 4293
2017 19034 7.40 14.3 22210 55| 4610
2018 20430 7.30 14.3 23839 55| 4948
2019 21922 7.30 14.3 25580 55| 5309

*Gross losses include losses
non-technical losses.

at all levels, generation and distribution and any
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0 00O O O Generation Expansion Plant Sequencell Base Demand Forecast

HYDRO LOLP
YEAR ADDITIONS THERMAL ADDITIONS THERMAL RETIREMENTS .
2000 O 60MW Barge, BOO Plant O 3.751
2001 O 2x 20MW Medium-term diesel plants O 1.673
2002 100MW GT part of 150MW Combined 0.019
0 Cycle at Kelanitissa(funded by JBIC) 0
100MW GT part of 150MW AES
Combined Cycle at Kelanitissa(B00)
2003 50MW Completion of 150MW Combined 2% 22MW Kelanitissa Oil | 0.022
. Cycle at Kelanitissa (funded by JBIC) |Steam Plant
50MW Completion of 150MW AES
Combined Cycle at Kelanitissa(B00)
2004 150MW Combined Cycle at 0.010
7O0MW Kukule . O
Kerawalapitiya
2005 O O O 0.152
2006 O 300MW Coal Steam West Coast O 0.077
2007 |150MW Upper O . 0.109
Kotmale
2008 O 300MW oal Steam West Coast O 0.050
2009 0 35MW Gas Turbine 4x 18MW Sapugaskanda 0.529
Diesel Plant
2010 O 300MW Coal Steam West Coast O 0.289
2011 0 300MW Coal Steam Trincomalee 2% 20MW Medium-term 0.249
Diesel Plants
2012 O 105MW Gas Turbine O 0.715
2013 0 300MW Coal Steam Trincomalee 22 .5MW Landanavi 0.639
Diesel Plant
2014 O 210MW Gas Turbine O 1.031

Total PV Cost up to year 2019. US$2,549.5 million(Rs 183,563.6 Million)

Notes[ Discount rate 100 , Exchange Rate as at 157 January 2000 - US$1=SL Rs. 72.00
All additions / retirements are carried out at the beginning of each year

Shown in Italic are committed plants.
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O0000O0dTransition of Generation Facility Capacity O GWO

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
CEB 101.7 | 101.7 | 113.7 | 113.7 | 113.7 | 113.7 | 113.7 | 113.7 | 113.7 | 113.7
o IPP - - - - - - 0.14 0.15 0.2 0.7
CEB 25.0 25.0 25.0 25.0 25.0 25.0 25.0 | 40.5 40.5 45.3
go | IPP - - - - - - - 4.2 9.2 9.2
gooono - - - - - - 4.3 11.3 2 -
g 0O 126.7 | 126.7 | 138.7 | 138.7 | 138.7 | 138.7 | 143.1 | 169.9 | 165.6 | 168.9

Note: Not include two substation located in north areal Total 22 MWO which are not operated, because of
influence of civil war
[O O ]0 CEBO Statistical Digest 1999, etc.
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Kelani O 15 i itiva
00 prtry 1969 | 2*37.5 75 409 62.3
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2*20 40
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*
Mahaweli O [Victoria 1984 270 210 769 41.8
00 1985 1*70
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Kotmale 1088 %57 201 494 28.1
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Véa'mawe U |samanatawewa | 1992 | 2+60 120 361 34.3
. 2*2.475
. Inginiyagala 1954 %3 15 11.25 - -
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i o 1996 2*25 50
Furnace Oil [Kelanitissa O 2% 4 274.6
1964 L 1 [44]
1980 1*20
000000 [Kelanitissa 1981 3*20 120 748.8
1982 2%9()
Kelanitissa
oooooag 1997 1*115 115 850.6
oooo
4*20 80
ooooad Sapugaskanda 1984 505.4
[4*18] [72]
Sapugaskanda 1997 4*10
ogoooo 80 546.6
ooono 1999 4*10
ooooo Chunnakam 1959 8 8 -
ogooo 4530 [439] -

OO OKelanitissa (oil)J OO Sapugaskanda OO OO OOOOO0OOODOOOOOOOOOOOOO JOO
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[O O ]0 CEBO Report On Long Term Generation Expansion Planning Studies 2000-2014, etc.
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o000 a0 970000
o000 O O
ogooog W (O kwh)
Lakdhanavi OO OO0 OO0 0O0O0O
000000 Boo DOOODOO
Sapugaskanda 22.5 359 1997 |00 000)0000 9.7 0O
000000 1.56 O kwh OO
Oo0oooooooo
Ashia Power 0 OO KHD OO
0000000 0ooooooo
Sapugaskanda 51 a 1998
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IPPO
Etulkotte 11.2 1997
941 Oooooooooooo 97
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Malambe 8.2 1997
IPPO
. 1.28 Hydrotech Lanka O O O O
Dickoya 435 1996
[0.96] IPPOO OO 88000 000N
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O O O 130 Authorized Micro-Hydropower Project

000 00 00w O0ooooooo
Palapathwala Sude Ganga 2.25 Vanik Incorporation
Delgoda Delgoda Ganga 2.4 Zylex Power
Atabage Galatha Oya 1.2 Hydrodynamics

South Asia Regional
Perawella Bomuruella Oya 0.650kW Development
Consultant
Banagoda Bambarabotuwa Oya 3.2 Vidullanka
Guruluwana Kalu Gange O O 0.31 Ms L Senaviratna
Uda
Asswedduna Hasalaka Oya 4.0 Powerbase Technology
Niriella Niriella Ganga 1.9
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O O O 140 LTGEP prescribed in 1999 and conditions in 2000
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O O O 150 Major Hydropower Plan not set in to LTGEP

00 ooogo
oon N o 0O
OMwO | OO0 kwhO

U0 rSOOODODOOOOD

Broadlands Kelani River 40 14,500 nooooonooooooo
Gin Ganga Gin Ganga River 49 21,2000 00 cinOOOOoOO
Belihul oya Walawe River 17 7,100

Moragolla Mahaweli River 27 11,100

Uma Oya Mahaweli River 150 44,7000 0 F/SOOO0O

00O 0O DO CEBO LDGEP 2000-2014
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00 3,00000000000000000000000000010kwO0000000
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000000000000 0000000000
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OD0D00000Db0000Db 220kv000 1832kv000Os00000000000 66kv 00
O0000 132kv 000000099 0000000000DDOO0O 1,557kmO0b0bDOOn
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OD000000Db0O 3Bk O 1kvODOOOOODOOO 400v000 20vO0OO0OODOOO
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0 O O 160 CEB’s Transmission and distribution power linesd kmO

220kV 132kV 33kv 11kV 400/230V
1998 O 140 1,2,75 14,054 2,649 48,117
1999 O 152 1,405 15,274 2,606 52,246

00000000000 C0O0DOLECOO 12kvOOODDO 1,100kmO 0000000 4,300kmO0D0CO0ODODO

[O O ]0OCEBO Statistical Digest 1999

000170 CEB’s Substation 199901

220/132/33kV 132/11kV 33/11/3.3kV 33/11/LV
ooogg 32 2 129 11,839
U O O MVAD 1,993 180 886 2,695

[O O ]0O CEBO Statistical Digest 1999
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a Bowatenna

b Ukuwela

¢ Kotmale

d Victoria

e Randenigala
. Rantembe

g Inginiyagala
. h Kelanitissa
i Sapugaskanda
} Polpitiya
k Laxapana
| New Laxapana
m Canyon
n Samanalawews
o Udawalawe
p Wimalasurendra
q Chunnakam
r KKS '
s Asia Power
t Lakdhanavi

Z

» Power Station
* 132kV G/S
o 220/132kV G/S
— 132KV LINE
— 220kV LINE

B 4—~3 Electricity System in Sri Lanka
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6 —3 Locations of Selected Candidate Hydropower Projects

(Ranked in order of weighted generation cost)

WYDROPOWER GUTPUT SPEC.
NO, PROJECT COST
CAPACITY EHERGY {USc/kuwh)
() (GWh/a) Heizhind)
1 HADUDG) L s 198 4.5
7 KOTHO 28 b4 148 5.4
} GIHGO? & 49 211 5.5
h HALADDS 8 27 5.5
] BELIo1S [ K 1 h.h
6 KUXU0Z22 114 512 1.5
? KELADAS % M 170 1.9
A IHADG4 2 L¥] (D] 8.1
" RELEDDY 10 43 A.2
10 LELHOLA 13 5) a4
MANNAR
1 KOTHO)) 9) %0 a.a
VAYUNIYA 12 UHACD&? a2 [ 9.1
L) 1) HASINIG) 17 i 9.5
14 KELAOT) % 14 9.6
15 UHAD06) 14 38 9.6
113 KALUDZS 16 149 10.8
1? HIAS5006 10 15 11.0
) », 18 SUbUo Lt % ) 11.3
13 HAlIN2)S r 81 11.9
ANURADHAPURA 0 HALW288 1] 15 1.9
L]
] n SITAOLA 10 123 12.)
12 BAHI}OIO 10 40 12.3
1) CINGOS] n 159 12.%
4 AGRADO)Y H 9 14,7
15 SUpuoog 1 13 14.8
®PUTTALAM POLONNARUWA®
o
p F Hote : - tO% Discount Rate
= 30% Plant factor
3 = Secondary cosls fncluded
I
[
4 i
<
E
2%
8
7 Q
"N
3 10
|
=y 9
; . ganed 14 2 SaAJLLA
i Lan 2 200 u__ W5, \
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#% 6 — 4 Existing Hydro's—Modifications Required for Capacity Extension (1)

PRESENT
HADROPOWER SUGGESTED
PLANT CAPACITY EXTENSION RECOMMENDATION
Wimalasurendra | 2X25.0 None An expansion seems
: (50.0) Hardly recommendable
Old Laxapana 3X83 None Cannot be
2% 12.5 recommended
(50.0)
Canyon 1X30.0 None Stage I with extra 30MW is under
1X30.0 consiruction.
(60.0) 60MW seems to be sufficient.
New Laxapana 2X50.0 1X50.0 Recommended, cost — effective capacity
' (100.0) additions, further study warranted.
Samanala 2X37.5 1X37.5 Recommended and cost — effective, but
(75.0) only with capacity extension of New
Laxapana, further study warranted
Ukuwela 2 %20.0 1X20.0 Recommended only if irrigation releases
(40.0) to be increased, which is unlikely.
: Then cost — effective addition of capacity.
Bowatenna 1X40.0 None Cannot be recommended due to limited
(40.0) period of water availability
Victoria 3X70.0 3% 70.0 Recommended, cost — effective capacity
(210.0) (210.0) additions, further study warranted




00 0O O 0O Existing Hydro’sO Modifications Required for Capacity Extension (2)

HAQﬁgS?&ER EXISTNG HYDRO’S — MODIFICATIONS REQUIRED FOR CAPACITY EXTENSION
INTAKE HEﬁﬁﬁégE SURGE TANK PENSTOCKS POWERHOUSE
Winalasurendra Must be tunnel allows |Must be Extra Penstok extra turbine
Checked an expansion |checked Required -
of 20 WW generator unit
required
The existing
tunnel
diameter would
be efficient |Must be Extra penstock Zgg?;?gﬁsznd
0ld Laxapana New grash rack | for an_ Iowereq reQU|rgd / extra turbine
required expansion of |extensive Extensive _ generator
25MW but is modifications |modifications g ired
built at too unit require
high an
elevation
Canyon
Extra
penstock,
small investigations | Powerhouse
ces - for the third |addition and
modifications -
New Laxapana None None if anv. must penstock extra turbine
be chgéked connection to |- generator
the existing unit required
surge tank
necessary
Powerhouse
addition and
Must be Must be Extra penstock -
Samanala checked None checked Required extra turbine
— generator
unit required
For an
;Egr?ﬁiioxf Powerhouse
addition and
Ukuwela model tests None Must be Extra penstock extra turbine
must be checked required generator
erformed for .- .
ghe necessary unit required
modifications
Bowatenna Must be tunnel allows |Must be Extra penstock extra turbine
checked an expansion |checked required
of 15MW — generator
unit required
Powerhouse
addition and
- - Already Extra tunnel Extra surge Extra penstock -
Victoria Constructed required tank required |required extra turbine

— generator
units required

096
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%6 — 7 Locations and Parameters of Selected Small - Scale Hydropower Project

Project | Average| Rated Inst. .| Annval | Generation Cost |Employment
Code Flow flead Capacity| Energy [UScantaskih] Effect
No, iml/e} {m) THW) 1GHh ) Average IWeighted|(M-years)
1 HAHAL22 1.62 110 9 RE] 2.5 4.9 510
2 KUADOL4 1.47 7] 12 4 ).2 6.0 1090
L] KURUO LY 6.5 64 5 16 1.} 3.4 750
§ HAHDOOL 1.66 169 5 Lo 3,1} 6.5 520
5 RAWEDO) .65 439 5 11 1.9 6.8 670
6 PAHNOODS 1.93 122 L] 1 4.4 7.4 320
H GINGOB) 7.8 50 4 4 4.4 T4 120
] Kuneio) 1.27 157 k] 1} 1.7 9.0 450
2 DENAD) Y 0.64 178 F} [} 5.0 2.5 2150
10 HEHWLOO0) 1.47 110 3 1] 9.} 15.6 1450
11 AAKHO IO 1.01 51 i ] B.§ 15,9 330
12 RITIO2] 6.9 18 1 h | 11.9 2.8 10
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Monthly Average Inflow of Castlereagh Reservoir
(1990/1996)
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Monthly Average Inflow of Norton Pond

(1990/1996)
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Monthly Average [nflow of Canyon Pond

(1990/1996)
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Monthly Average Inflow of Laxapana Pond
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Monthly Average Inflow of Kotmale Reservoir

(1990/1996)
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