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Table 3.1 Daily Load Variation for Muscat System in 1993
Maximum Load Day Minimum Load Day
o {June 22 826 MWD (Janvary 16 137 MW}

Time System Load Amb. Temp, System Load Amb. Terp.
() [ (MwW) (%) G {MW) (%) )
0100 741 9.7 380 147 527 16.5
0200 726 87.9 310 142 50.9 16.0
0300 710 86,0 38.0 137 49,1 17.0
0400 696 84.3 370 139 - 49,8 16.5
0500 638 712 370 147 527 16.0
0500 567 63.6 37.0 187 61.0 160
0700 537 "65.0 39.0 225 80.6 16.0
0300 591 S 41.0 231 | 88 16.0
0900 | - 610 3.8 41.5 239 " 857 1.0
1000 626 5.8 43.5 237 .84.9 17.0

. 1100 647 78.3 440 231 g2.8 18.0
1200 617 §2.0 44.0 225 80.6 19.0
1300 730 88.4 44.5 218 781 - 190
1400 785 95.0 43.5 202 72.4 190 -
1500 773 93.6 44.0 197 70.6 19.0
1600 778 94.2 4.5 207 74.2 18.5
1700 700 84.7 43.0 FIF 771 18.0
1800 614 74.3 41.0 218 99.6 17.3
1900 605 73.2 40.0 279 | 100.0 17.5
2000 670 gLt 35.0 266 95.3 160
2100 721 87.3 19.0 248 839 180
2200 768 93.0 40.0 229 82.1 16.0
2300 794 96,1 40.0 19t 68.5 16.5
2400 7835 95.0 37.0 168 £0.6 16.0
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Table 3.3 Existing Power Stations of Muscat System

Installed
S[:(e:;,oenrs Unit No. Macl.nne Type/Model Maker C(aﬁzz)%{;y Corlil?s(lrig:;ing
Ghubrah | $T-1 | KAER0/71/118/100 | BBC 8.5 1976
ST-2 | KAER0/71/118/100 | BBC 85 1976
ST-3 | KAER0/11/118/100- | BBC 8.5 1976
ST-4 | KAB/20/106/180/200 | BBC 500 | 1977
ST:5 1-K-2301 ABB 30.0 1993
GT-1 GE Frame 5 Alsthom 17.5 1978
GT-2 GE Frame 5 Alsthom | 175 1978
GT-3 GE Frame 5 | Alsthom 17.5 1978
GT-4 GE Frame 5 Alsthom | 17.5 1979
GT-5 GE Frame 5 Alstom | 175 | 197
GT-6 GE Frame 5 Alsthom | 17.5 1979
GT-7 GE Frame § Alsthom { 175 | 1979
GT-8 [|.- GEFrameb5 Alsthom 17.5 1979
GT-9 GE Frame 5 Alsthom 17.5 1979 N
GT-10 GE Frame 6 GE 27.0 1983
GT-11 GE Frame 6 GE 27.0 1983
Total 317.0 MW
(ST Total 105.5MW, GT Total 211.5MW)
Rusail | GT-1 . GE Frame 9 IBE 83.0 1984
" Gr-2 GE Frame 9 - JBE £3.0 1984
GT-3° GE Frame 9 JBE 83.0 1984
GT-4 GE Frame 9 GE 83.0 1987
GT-5 GE Frame 9 "GE 83.0 : 1987
GT-6 GE Frame 9 GE 83.0 1987 |
Total © 498.0 MW
Total of Insllated Capacity 815.0 MW

Source 1 MEW Statistical Year Book 1992
MEW Anneal Report 1993

(Note) ST : Steam Turbing, GT : Gas Turbine

Table 3.4 Existing Power Stations of Waji Jizzi System

Power | Uit No. | Machine TypeModel | Maker | Comety |, Yearof EJ
Stations VW) Cﬂmm‘SSIOIT’i

| Waji Jizzi | GT- 1 GEFrame5 | GE 180 1982

' GT-2 GE Frame 5 GE 186 ° 1982

GT-3 GE Frame 5 . GE . 18.0 1982

GT-4 GE Frame 6 Thomassen] - 28.0 1985

GT-5 GE Frame 6 Thomassen| 28.0 1985

GT-6 GE Frame 6 Alsthom 28.0 1986

GT-7 1  GEFrame 6 Alsthom |  28.0 1986

GT-8 GE Frame 6 Thomassen|  28.0 1390

GT-9 GE Frame 6 Thomassen| 28.0 1993

Total S 222.0MW
Source : MEW Statistical Year Book 1992
MEW A_nnual Report 1993

(Note) GT : Gas Turbine
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Appendix Table 4.1

Operation Record of Ghubrah No. 5 Plant in 1993

_ Description Unit Ghubrah No. 5 Plant
1 | Operation Hrs hrs 73149
2 | Water Production m’/y 8,106,140
.3 | Load Factor %. 82.54
4 | Average Water Production m3/d 26,596
5 | Power Generation MWH/y 223,522
6 | Power Generaiion (Output) MW 30.56
7 | Fuel Gas Consumption Nm?fy 110,287,396
8 | Per m3 Fue! Gas Consumption Nm?/m3 13.61
|9 | Per kwh Fuel Gas Consumption Nm3/kW 0.493
10 | Efficiency % 242
11. | Aux. Power Consumption MWH/y 44,987
12 | Aux. Power Consumption MW 6,15
13 | Power Consumption for Water Production | kWh/m? 5.55
14 | Fuel Gas Cost R.O./Nm3 0.0283
15 | Fuel Gas Caloric Value Kcal/Nm? 7,209
16 | Fuel Oil Cost R.0./1 0.108
L 7 | Cost of Power Used _ R.O./MWH 14.00

(Source: MEW MONTHLY REPORT)

Appendix Table 4.2 Comparison of Annual Operation Cost for MSF and RO Types
MSF RO
STANDARD STANDARD GHUBRAH CORRECT TONE  ASSUMED
DESCRIPFION MONTHLY | MONTHLY | NO.5COST FACTOR - COST
COST 1993 COST 1992
B - A o ® © (D) (E)
UNIT R.O/M R.C./M. R.OJY R.O./Y R.OSY
| COST OF MAN POWER 111,305 99,804 138,012 0.50 69,006
| COST OF CHEMICALS USED 37,514 - 30,880 79,608 1.30 103,490
COST OF CONSUMABLES 31,699 26,798 58,812 1.00 58,812
COST OF SPARES USED - 52,284 31,330 251,448 1.00 251,448
COST OF MEMBRANE REPLACEMENT 0 0 0 548,000
COST OF EQUIP. DEPRECIATION | 579,937 400,931 | 2,148,072 1,030,756
Notes 1. (C) = {(A) - (B)) x 12 Source: MEW MONTHLY REPORT

2.(E)=(Cyx (D) ' FOR ITEMS (A) & (B)




Appendix Table 4.3 Compatison of Water Production Cost by Desalination Process
CASEI CASEZ CASES
DISCRIPTEON UNIT D"*L(Eg‘é?{iﬁ"‘m.s) o 8 HGPD RO PLANT
DESALLPOWER DESAL .ONLY DESAL .&PORER
DATA ( PER YEAR ) | |
INSTALLATION COST R.0. 48,000,000 28,770,000 38,770,000
EXPORTED WATER CUB.NTRS 8,108,140 8.108,140 $.108.140
FUEL GAS CONSUKP(PDO FIG) CUB HTRS 110,287,398 0 62,338,217
FUEL OIL CONSUXP LITRES 1,092,980 0 0
PORER CONSUNED .5 .HR 44,987 58,364 58,364
PORER GENERATED H.E.HR 223,522 of 238,000
EXPENCES IN R.0. PER YEAR
1 [FUEL GAS ¢OST RO 3.121,133 0 1.788.540
2 |FUEL OIL €OST R.0./Y 118.040 0 0
3 {COST OF PORER USED R.0./Y -2.469,494 . 817,089 -2.499.404
4 |COST OF AN POKER R.0./Y 138,012 89,008 68,006
5 {COST OF CHEMICAL USED R.0./Y 79,808 103,489 103,480
& ICOST OF CONSUMABLES . R.0./Y £8,812 58,812 58,812
7 |COST OF SPARES USED R.0./1 251,448 826,848 828,848
8 |COST OF FQUIP, DEPRECIATION | R.0./Y 3,920,000 2,301,600 3,101,800
g [TOTAL COST _ RO/ 5,187,558 4,178,855 3,428,802
COST PER ONE CUB.¥TR EXPORT _
1 {FUEL GAS COST BAIZA/23 385.0 0.0 217.¢
2 {FUEL OIL COST _BAIZA/m3 14.8 0.0 0.0
3 |COST OF PORER USED BATZA/n3 -308.3 100.8 -308.3
4 1COST OF ¥AN POWER BAIZA/23 17.0 8.5 8.5
5 |COST OF CHEMICAL USED BAIZA/R3 8.3 12.8 12.8
8 {COST OF CONSUMABLES Ba1ZA/n3 1.3 7.3 7.3
7 {COST OF SPARES USED BAIZA/23 31.0 102.0} 102.0
'8 {COST OF EQUIP. DEPRECIATION | BAIZA/n3 483.8 283.9 382.8
9 [TOTAL COST BAIZA/n3 840.0 516.3 422.7)
10 [EXPORT ®ATER COST BAIZ4/GAL 2.82 2.35 1.63
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ITEM NO. | FACILITY REMARKS
POWER PLANT
A-01 [ GAS TURBINE GENERATOR (GTG)
A-02 HEAT RECOVERY STEAM GENERATOR (HRSG)
A~03 | STEAM TURBINE GENERATOR (STG)
A-04 | FUEL GAS RECEIVING UNIT

B : GULF OF OMAN:

..... 2000 : : : : 5 5 ? 5
: : S ISR e R R oo i b e B e s A-05 FUEL OIL TANK
__________ ot 1l A GRAR ROOH (aT]
: : : " WAVE DISSIF JETH TToTThATTRRTTTETeT : = i : -
“uj.u?““uujﬁjﬂﬁuﬁﬁxﬁIﬂﬁﬁl .............. stassssasAssas ; ; : ; A-08 | CENTRAL CONTROL BUILDING

DESALINATION PLANT
..... AN AN : : : : B-01 | DUAL MEDIA FILTER
: . _ o — TER: : = 0 TBACK WASH TN
] : i : : B-03 FILTERED WATER TANK
B-04 [ CARTRIDGE FILTER
B-05 | HIGH PRESSURE PUMP
B-06 | PRODUCT WATER TREATMENT
B-07 | PRODUCT WATER RESERVQIR
B-08 | PRODUCT WATER PUMPING STATION
B-09 | DESAL CONTROL BYILDING
B-10 | DESAL CHEMICAL [NJECT BUILDING
B-11 | DESAL SWITCH GEAR BUILDING
B-12 | CHEMICAL STORE HOUSE

COMMON FACILITY
c-0t SEA WATER INTAKE & PUMP PIT
Cc-02 SEA WATER INTAKE PIPE LINE
c-03 SEA WATER GQUTFALL
€-04 CHLORINATION BUILDING
c-05 SEA WATER PUMP CONTRGL ROGH
c-06 ADMINISTRATION BUILDING
c-07 STORE
C-08 WORK SHOP
c-09 GATE HOUSE
c-19 UTILITY SPACE

RESERVO[H

HOUSING AREA :
1| A-TYPE HOUSE 8 | CLUB HOUSE
2 | B-TYPE HOUSE 9 | LAUNDY ROOM
3 | C~TYPE HOUSE . 10] SOCCER GROUND
4 1 D-TYPE HOUSE 111 TENNIS COURT
5 | MOSQUE 12} PARKING AREA
6 | MARKET 13] PLAY GROUND
7 | CANTEEN

: : : : : : : THE SULTANATE OF OMAN
e irtememeeaaeaaaad e RISt & BEUIEIE e B R LCERT TR RRELILED ............................. B s et NINISTRY OF SLECTRICITY AHD WATER
: : BARKA POWER AND DESALIHATION PLANT PROJECT

Appendix 5.1 Plant Layout
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Social Conditions of the Project Area

L Item Description Source
Land Use Land of the Royal Family and not used at present MEW,
{(Land Gwnership) ' : MH, §
Water Use (Marine) Fishing/Recreation S, DCM(1),

i R
Economic Activity The major activities are fishing and planting of date palm. S, R,
around the area The fishing is carried out in the area around the islands which| PCM(D)
are located about 15 km off-shore.
| The planting of date palm is observed to the south of the
project site and the surroundings. .
Property Rights/Local | It seems that there are no property rights applied in the|S, DCM(1),
Customs vicinity of the site (fishery rights, water rights, etc.). MAF, MH,
Final confirmation needs to be taken from the relevant| MRME,
organizations before the implementation of the project. M}?{I:EC
The coastal area including the site is designated as “Coastal
Reserve Area”. For any development work in this area, the
approval from the relevant organizations such as MRME, MH
etc. is needed B
Local Residence There are no residents in the project site. 'S
Population There are several towns and villages within 5 km from the
site. Barka is the largest town among them and its population
|in 1993 was 61,164, The others are much smaller than Barka
and their populations are estimated as 1,000~2,000.
. The facilities for drinking water supply (piped supply) and s
Public Health ‘waste water treatinen{ were not observed.
. 5 e . S
o The national road, Route 1, runs in the east-west direction at
Transportatton approx. 3.7 km southward from the project site. There is a
' secondary road, nearby the site, which is a branch of Route 1
and leads to Barka.
| Public Facilities There are no facilities in t_he_prolect site. ) S
Polluﬁgg Complaints Nc_;_nc ' ) S
- The site is located about 60 km westward from Muscat. .
Others . _ MNHC
-. There are no reports indicating the existence of cultural
heritage. _
R :  Residents S : Site Reconnaissance
DCM Document/Book/Map
DCM(D)

Coastal Zone Management Plan - Greater Capital Area

6-1-1




Natural Conditions of the Project Area

Description

- Source

The rainy scason is generally from November to Apnl and the
annual rainfall is approx. 1060 mm around the proposed site.
The maximum humidity and ambient temperature in summer

DCM(1)

Natural Disasiers

There are records of 10 cyclones which caused some damage
to the coastal area of Oman in the years from 1963 to 1993.
According to the records, no cyclones have intruded the area
around the site, and the courses of cyclones generally pass in

| the area between Masirah Island and India.

MC

Air Condition

There is no source of air pollution around the proposed site.

Landscape
(Typical Shapes)

The proposed site is generally flat and with quite gemle
undulations :

Soil Condition
(Soil Contamination)

There is a sandy layer at the surface and the ﬁrm strata with
SPT-value 2 50 are distributed at 5.0~11.0 m below the
ground surface.

The soils and underground water contain both sulphate and
chloride. .

Rivers

There is a small "wadi" about 200 m westward from the site.

§

Sea Iata
(Temperature, Currents)

The slope of the sea bed is gentle (1/100-1/200) and the water
depth is about 7.0 m from CD at the location about 1 km
offshore.

The sea water temperature in December, 1993 was about
26°C, It is estimated to be about 30°C at the surface in the
summer.

The current velocity. is estunated as 0 2 m/sec. or lower
 according to the measurement 4t Ghubrah by MEW.

DCM(2)
5

Ground Water
(Water Level, Uses)

The ground water table in the site was about GL-3m
(December, 1993). In Hayyasim, the ground water (saline
water) is purnped up for the irrigation of plantation, but not
used for drinking.

Vegetation

There are several kinds of trees shrubs and other plants 111j

and around the site.

Animals, Birds

There are traces of activities by some animals. Some goats
and camels were seen in and around the site.
Birds such as crows, sea gulls, etc. were also seen.

Aquatic Biota

Activities by pagurians, crabs, etc. were

observed.

There are no coral reefs, breedmg colonies of marme turtles
or mangroves around the proposed site.

lugworms,

S, R,
MRME

gEndangered
Species/Fragile Nature

1 No endangered species of fauna and flora exist around the

site. Generally speakmg, the endangered species are
distributed in the mountainous area.

MRME, QU,
S

1

DCM(1)
DCM(2)

Statistical Year Book, 1992
Hydraulic Study for the Sea-Water Intake Ghubrah Power and Desalination Plant

Extension Phase II1
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Table 13.3.1 Environmental Matrix

Irupact is insi gnificant, and no need to be a scope of EIA

Evaluation
Environmenta! llem Description Survey Iiem Survey Method During -Durins Basis of Judgement Mitgation/Protecion Measures Monitwiing Specific Survey Iiems in Detailed EIA
. Construction| Operation . .
1.] Resctiiement Relocation wriggered by the | Land location, land Interview b D No ressilement is required. . - .
projoct owner Access o lend use map
2.| Split of Socictica | Split duc o presenco of the | Locations of towns/ Interview D D Spliving of prescut socicties i3 not sxpected, - - -
project villages Access to land usc map
3.| Aborigines Impact o sborigines, Presence of aborigines | Siwe reconnaissance D D No aborigines or minoritics are present in the - - -
) miroritics or minoritics site. . .
4.} Priction Increase of friction among | Inhabitants' opinions of - C C ..} Unknown. + The outline of the projet 1o be open 1o the - « I[nhabitznts' opinions.
people pioject : public befors implementation.
5.| Econgmic Impact o local economy, Major cconomic Tnicrvicw C C Impzcis to fishing are unknown, « Provision of an opportunity for cmeployment, “ + Economic activities around the site,
Activities loes o the production basiz | activities Examination of data « Proper reimbursement if found neccssary. fisheries.
6.| Public Facilities | Impact to schoots, hospitals, | Distibution of public Sik reconnaissance D C A housing arca for plant operators will be - - + Use of public facilities.
elc, facilities locatkd near the existing village. .
1.| Traffic Increase of congestion, Road and wraffic volume | Sik reconvaissance B C Increase of waffic volume is expecied + Traffic signs to be arrangsd properly. - = Presciat raffic volume, funre plan
accidents Examination of data ' especially during constriction. + Traffic volume for construction 1o be well for waffic system,
controlicd. .
8.| Common Rights | Loss of fishing rights, Fishcrics and fishing Inwrvicw C [ Confiyraation of the fisherics by MAF is » The outline of the project to be open o the - + Fisheries, fishing rights.
common fights rights Examipaton of dara necessary, public befors implementation.
+ Proper reimbursement if found necessary.
9.| Cutvaral Heritage | Impact to histeric Locations of cultural Incrview C C Cenfinnation by MINHC is necessary, » To consult MINHC and take counicrmeasurcs, - + Siw invesd gation with MNHC.
) menumenls, 6c. heritage sies Examination of data : ) . if found. ) .
10.| Change of Views| Drastic change of panoramic | Present condidons in the | Interview C C The plant vall be built oo the beach whom ths |+ To maintain barmony with the surrounding - « Inhabitanis' opinions,
vitws surrounding area Examination of dat naniral feanwes are preserved, vicws by plantation, considerstion to colour of * Opinions of the rclevant authoritdes
Site recoupaissance ) ) structurcs, ¢ic., regarding details of the projecr.
11.] Predious Nature | Collapse of wetlands, Present cenditions in the | Inerview C C The beach around the siw is designasdasa |- To maintain barmony with the surrounding - + Opinions of e relevant autherities
mopical forests, wildlands, | surrounding area Examination of data "Coastal Reserve Area®. vicws by plantation, consideration 0 colour of regarding details of the project.
mangroves, cbe, . Site reconnaissance . struciures, cic, :
12.] Endangered Impact to endangored Presenos of eodangered | Inwrview C C It secms that there are no endangered species - - ¢ Detailed survey for faunz, flora,
Animals, Plants | specics, original animals, species in and arcund Examination of data in the project arca, However, a detaled aquatic biota,
plzuts, g1c. the sie Site reconnaissance survey is required especially for aquatic biota
13.| Vegetation Impact to vegetation Prescnt conditiens Siic recomnai ssance B D Some trees and shrubs will be removed « Plantation - -
: during consouction, -
14.§ Landscape Change of landscape Geographical features | Site reconnaissanice B B The natwral features will change due to filling |+ To adopt an appropriate type of water intake Survey for change of shoreline rwice a year. * Volume of scdiment flowing into
{Change of shorelineg) Exzmination of datz and construction of piant facilitics (marnine {buricd pipeline). the sca from the wadi (Linoral
' SUUCTUIES), + Due consideration to be taken in the detailed . uansportation).
design of marine straciures. :
15.1 Growndwakr Change of groundwater Prescat conditions of Site reconpaissancs D D Growndwater around the sitc will not be used - - -
: lovel : groundwater FExamination of data for the project. . . :
116,] Surface Water Change of route, volume, Present conditions Site reeonnaissance C C A wadi exists to the west of the silte, » Rain water drainage around the site © be Visual inspcction during and aficr rainfatl, -
ste, : ) cousidered in the design. ) .
17.| Swizce Water | Change of lemperatwe Water quality, water Siw recounaissance D B Hot water will be discharged into the sca. + To design 2 fan-shaped owifall with proper Regutar measurement of wakr emperature at the « Meicorological data, sca
wmperante, aquatc Examipation of data dimensions for minimizing the impact area. water intake and outfall. ) conditions.
biota Measrement ané Regular measurcroent of salinity at the eutfall, = Delailed snalysis for hot water
analysis for pollution Survey for wakT wmperanure, water quality and diffusion.
. aquatic biota in the sea around the site, (twice a year)
18.1 Air Pollution Cansed by factorics and cars | Meworological Examination of data C B Emission of cxhaust gascs. + Touse natural gas for eperation, Regular ronitoring for conconwrztion of NOx, SOz, |+ Meteorological and geographical
. conditions, distribution | Analysis for polluton : ¢« Due consideraton 1o be ken in the design of clc, &t the stack and at ground levei. data.
of living facilites, the stack for prometing dispersion, (cspecially + Detailed anatysis for dispersion of
standards for stack height) pollutants,
19.| Water Pollution | Causcd by factorics and land| Fisherics, water qualirty, | Sit mconnaissance B D Turbidity of sca watcr during coastruction. |+ To adopt proper construction methods for Monitoring at appropriale points during consiuction. |+ Sea condilions
construction/ sxcavation recrezlion use Examination of dar minimizing contamingtion. {use of st * Fisherics.
) . Inkerview . ) prolector, cic.) ]
20.}Seil Caused by toxic waske Present conditions Site reconnaissanos D D No disposal without reatment is cxpected. » Industrizl wastes Lo be ireated if nocessary. Regular measurement of discharged water quality, -
Conaminstion | dispoaal Intervicw . » To check chemicals in filling material.
21.| Noise/Vibestion | Causcd by traffic and Distribution of living Siw econnsisssnce B C Increase of waffic volume is expecied - Equipment genarating noisc to be arranged sl a |« Regular measwrement of noise at the boundary. -
fectorics [xcilities, standards Examinaton of data espedially during conszuction. sufficient distance [rom the site boundary or to
: be housed,
» To adopt low-noise equipment.
22.| Ground Caused by overuse of Underground conditions | Soil investigation D D Groundwaler around the site will not be used ' - - -
Subsidence gromdwater for the project.
23.| Offensive Odor | Caused by cxhaust gas, Standards Examination of dats D D No facilines causing offensive odor, - - -
wasles . ’ .
Bvalustion Grade:
At Strong impact is expected
B:  Lirtle impsct is expecicd
C: Unkmown (Not cloar at this moment, but necds to be cxsmined in detait)
x 6-3-1
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Alternative B {RO Process)

Appendix 71— Project Schedule for Power and Desalination Coraplex Plant

— Time] Towd Month] 1995 1996 1997, 1998 1659 7000 7001 2002 2003 2004 W05 2006 2007 2003 2009 2010
Activity Description T MIJIS:D|IMi1i8 . D|MiIJ;SID|MIJ;SIDIMITIS5;DIM! ), S!DIMIJ|SIDIM:J:SiDIMi{J|S|DIM}J}S DIMiJISIiDIMIJIS|DIMj{I!StID|M{JiSiDIMIiJiSiDI{MIJ;SiD
! i i : : : A !
I.Enginecring/Bidding & Contract __ . = | . i i i i i
i i : . . : 1
1. Design _ | _ : P : - ! L '
2. Technical Spec. & Bid Document | L 1 i Lo
3. Bidding ' T . : ? : . P by [ ] HIEEE
4. Bid Evaluation & Negotiation i NN - Do P ; : P L S § L :
5. Coniract ' i i v b8 ¥ I i : Vi_ N ‘ ;
I 1 (Hage 1, May), 1996 huaga 2 May 1, 1998} i i éjS_rseBhiay- , 2001} (Stagd 4 May 1, 2006 i o
§L.Manulacwring & Constrsction B 15 i I ! oo i o ! : L L : i
o RN 1o ; i i N [ R i i Lo ¢ ! P ! .
[TA Civit Works ) 1 T [ 1 N R ’ N B R AR L oo | ! b b
1. Ficld Invesligation N L, i ! i : ) : ! . N
2. Land Reclamation I | ———r— [ | ! — CA R [N i N OO NV SN S N S S SV N N B B S :
3. Sca Water Intake & Discharge Facililies i Ve g s R b i : . : ! LN P h
4. Equipmenit Foundation : i ) PR | mmm— : — T . ! ! SR S E
5. Building i - — —— Pl - - : ! I T L
B : - [ L1 ; i i
11B.Power Plant = : ' i I i i
1. GTG Equipment S6MW 20 3 T T T T s e s s s ' . : o
2. GTG Equipmenl 96MW 20 T PRI . 1 g - — - ot i !
3. 8TG Equipmeni 100MW 30 - - - A - S
4, GTG Equipment 96MW {open cycle) 20 [ ] —— [ 1
5. Power Transmission Facilities - —
11C.Desalination Plant . . -
1. RO Equipment 31 ,800m3/d 24 T3 T ] -
2. RO Equipment 31.800m3/d 24 [ o ]
3. Water Transmission Facilities :
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Appendix 8.1 (5) Unit rate of operating cost

Electricity

Ttem Unit BEST C.C.
Fuel cost R.O./kWh 0.00444 0.00703
Manpower R.O./kWh 0.00042 0.00021
Sparcs R.O/K&Wh 0.00057 0.00029
Others R.O./kWh 0.00020 0.00010
Sub total R.O./AWh 0.00563 0.00763
Water

Hem Unit MSF RO
Fuel cost R.O./m3 0.30114
Electric, cost R.0O./m3 0.09520
Manpower R.0O./m3 0.01703 0.00538
Chemicals & consumables R.O./m3 0.01708 0.02061
Spares & memblane replacement R.O./m3 0.03102 0.09358
Sub total R.O./m3 0.36627 0.21477
Unit rate of energy consumption

Item Unit BPST/MSF_ CC/RO
Calorific value of NG keal/m3N 7210 7210
Gene. effic. % 16 48
NG consumption per kWh m3N/KkWh 0.62778305  0.24849746
NG cost R.C./m3N 0.0283 0.0283
Power energy cost R.O./kWh 0.01717 0.00703
Cost shear Elec. 0.25 1

Water 0.75

NG cost per elect. R.O./kWh 0.00444
Power gene. per water kWh/m3 226
Power consumption per water kWh/m3 5.4 6.8
Power export per water kWh/m3 17.2
Energy cost per water R.O./m3 0.30114
Export rate

Item Unit C.C. BPST Water
Inptant consumption % 2.0 242 2.0
Export rate 0.98 0.758 06.98

Note: CC: Combined cycle

BPST: Back pressure steam turbine




Appendix 8.2 (1)  Discounted total cost--Alternative |
1004 constant. million of R.0.

Year Foreign Local  Notshadow priced, Shadow priced,  $hadow priced,  Discount factor Not shadow priced.  Shadow priced,
total local total (8%) discounted total  discounted total (BP)
[ (2 3=+ H=Nx09 H={)+{) (3] =3 x (6 (8) = (3) x (6)

1994 1.00

1995 0.93

1996 2596 6.96 32.92 6.26 3222 0.86 28.22 27.63
1997 192,39 3540 227.7% 31.86 224.25 0.79 180.83 : £78.02
1998 29,07 211 3630 24.51 53.58 0.74 41.38 319.38
1999 9.00 1.06 10.15 0.95 ) 10.04 : 0.68 6.91 6.84
2000 7844 5.95 84.39 536 83.80 0.63 5318 52.81
2001 5161 702 58.63 6.32 57.93 0.58 34.21 33.80
2002 12.84 0.66 13.50 0.50 1343 0.54 129 ; 126
2003 52.55 4,12 56.67 un 56.26 0.50 28.35 28.14
2004 9.77 5.87 8564 528 85.05 0.46 39.67 39.40
2005 15.87 434 20.21 3.91 19.78 043 8.67 848
2006 69.61 458 74.19 4.12 nn 040 2046 29.28
2007 8134 827 89.61 744 88.78 0.37 3295 1265
2008 70.64 8.18 18.82 1.36 75.00 0.34 26.84 26,56
2009 7.08 0.29 737 026 134 0.32 232 23
010 0.00 0.00 0.00 6.00 0.00 0.29 0.00 0.00
Sub-totat 776.26 11993 896.19 107.94 884.20 9.85 520.28 512.54
Qperating costs i

1934 1.60

1995 0.93

1996 ' ' 0.36

1997 ' 0.7

1998 0.14 353 67 318 3.31 0.74 2.69 244
1999 048 1.55 8.04 6.80 7.28 0.68 547 496
2000 - 0.80 12.06 12.86 10.85 11.63 0.63 3.0 734
2001 1.21 17.34 18.55 156t 16.82 0.58 10.82 9.81
2002 1.69 2252 - 24.21 20.27 2196 0.54 13.08 11.86
2003 2.14 2843 30.57 25.59 2173 0.50 1529 13.87
2004 262 34.68 37.30 31.22 3383 0.46 17.28 15.67
2005 309 4126 4435 3714 46,22 043 19.02 i7.25
2006 359 46.58 5017 41.92 45351 0.40 1992 1307
2007 4.02 5291 56.94 41.62 51.65 0.37 2094 18.99
2008 4.50 59.46 6395 53.51 58.01 0.34 2177 19.75
2009 504 65.97 nom 59.38 64.42 0.32 2239 C 2031
2010 5.56 73.21 78,78 65.89 71.46 0.29 2299 .86
Sub-total 34.87 463.52 500.39 418,97 453.84 285 19978 1281.18
Total

1994 1.00

1995 (.93

1996 25.96 6.96 3292 6.26 3222 0.36 3.0 2763
1997 192,39 35.40 2271.19 3186 224.25 0.79 180.83 178.02
1998 29.21 76 5997 21.68 56.89 0.4 4408 41,82
1999 9.57 361 18.19 7.75 17.33 0.68 12.38 11.79
2000 79.24 18.01 97.25 16.2t 95.45 0.63 61.28 60.15
2001 52.82 24.36 77.18 2193 YENL] 0.58 4503 43.61
2002 1453 2318 31 20.87 3539 .54 © 2037 i9.12
2003 54.69 32,55 87.24 L2929 8398 0.50 43.64 4201
2004 1239 40.55 12294 36.50 11589 046 5695 5507
2005 18.96 45.60 64.56 41.04 60.60 - 043 27.69 2573
2006 7320 51.16 12436 46.04 119.24 0.40 4938 4135
2007 85.36 61.18 146.55 55.06 140.43 0.37 53.88 5hod
2008 75.14 67.64 142.77 60.87 136.01 034 43.61 4631
2009 12,12 66.26 78.38 59.64 71.76 0.32 24.71 ' 2262
wWo 5.56 321 8,18 65.93 Ti4s 0.29 2299 2086
Grand total 311.13 585.45 1,396.58 526.91 1.338.04 .83 720,05 693.72

MNote: An average conversion factor (estimated) of 0.9 was applied to the local cost components.



Appendix 8.2 (2)  Discounted total cost--Alternative 2

1994 constant, mithion of RO,

Year Foreign Local Mot shadow priced, Shadow priced.  Shadow priced,  Discount factor  Not shadow priced, Shadow priced,
tolal lecal tatat ’ (8% discounted 1otal  ¢iscounted total (BP)
48] () BH=B+@ D= x0 =0+ (6} (M= x{6) (8) = (3} x (6}
Capital cOsts
1994 _ 100
1995 0.93
1996 16.09 4.09 20,18 368 19.17 0.86 £1.30 16.95
1997 126.86 2152 148,38 19.37 146.23 .79 1t7.39 H6.08
1998 8552 37.55 123.07 33.80 119.32 0.74 9046 87.70
1999 2365 1.65 2530 149 25.14 0.68 17.22 17.11
2000 4791 1.41 49.32 1.27 49.18 0.61 31.08 3099
2001 45.60 10.28 55.88 9.25 54.85 0.58 T2.61 3201
2002 44 46 047 4493 0.42 4488 0.54 24.27 2425
2003 2119 1.89 2008 1.70 28.89 050 14.55 1445
2004 28719 1.45 0.24 L.31 30.10 046 14.01 13.94
2005 7199 1170 89.60 10.53 88.43 0.43 3843 3793
2006 30.31 0.64 30.95 0.58 30.89 0.40 1229 12.27
W07 54.13 3kl 57.24 2.80 56.93 037 2105 2093
2008 84.98 1200 96.98 10.80 95.78 .34 33.02 32.61
2009 24.66 D41 2507 037 250 032 71.90 7.89
2010 0.00 0.00 0.00 “0.00 0.00 0.29 0.00 0.00
Sub-tatal 718.05 108.17 826,22 97.35 815.40 9.85 471.97 465.10
Operating costs
1994 1.00
1995 093
1996 0.86
1997 : 0.79
1998 0.4 349 3.63 314 328 0.4 267 2.41
1999 0.68 - 7.08 1.76 6.37 105 0.68 528 4.80
2000 1.24 13.85 12.08 976 1100 0.63 161 6.93
2001 1.99 15.03 17.02 13.53 15.52 0.58 9.93 9.05
2002 279 1946 2225 17.52 20.31 0.54 12,02 10.97
2003 3.63 2417 27.50 21.75 25.38 ' 0.50 1191 12.70
2004 4.51 29.15 33.67 26.25 0715 046 15.60 14.25
2005 538 34,40 - 39.78 3096 - 36.34 043 17.06 15.59
2006 - 0.lo 39.22 4537 35.29 41.45 040 13.02 1646
2007 6.97 44.30 51.27 39.87 ' 46.84 0.37 i8.85 17.22
2008 7.81 4967 . 5748 4470 52.51 0.34 19.57 17.88
2009 870 5533 64.03 49.80 58.50 032 . 20.19 18.44
2010 . 963 61.31 70.94 55.18 64.81 0.29 201 ) 18.92
Sub-lotal 59.61 39346 453.08 354.12 41373 9.85 18§.41 163.61
Total )
1994 1.60
1995 . 093
1996 16.69 409 20.18 3.68 19.77 0.86 17.30 16.95
- 1997 126.86 21.52 148.38 19.37 146.23 079 11779 116.08
1998 85.66 41.04 126,70 36.94 12259 074 93.13 90,11
1999 2433 8.73 . 33.06 7.85 32.19 0.68 22.50 2191
2000 49.15 12.26 G40 11.03 60.18 0.63 3859 37.92
2001 47.59 251 7290 22.78 7037 0.58 42.54 4100
2002 4725 19.93 67.18 17.94 65.19 0.54 36.30 35.22
2003 30.82 2600 56.88 23.45 54,21 0.50 28.45 2715
2004 33.30 30.61 63.91 21.55 60.85 0.46 29.60 28.19
2005 8328 . 4610 12938 41.49 124,77 0.43 55.49 53.51
2006 3647 3986 76.32 35.87 7234 .40 031 - 28.73
2007 6110 4741 108.5¢ 42,67 103.77 0.37 . 39.90 38.15
2008 9279 61.67 154 46 55.50 148.29 0.34 52.59 5049
2008 33.36 5574 . 39.10 5017 831.53 0.32 28.09 26.33
2010 563 61.31 70.94 " 5518 . 6481 0.29 20.71 18.92
Grand toial 777.66 501.63 1,279.30 451.47 1,229.13 9.85 653.38 630.71



Appendix 8.2 (3) Discounted {otal cost--Alternative 3
1994 constant, million of R.O,

Year Forcign Local  Not shadow priced, Shadow priced, Shadow priecd, Discount factor Not shadow priced,  Shadow priced,
total lecal total (R%) discounted wotal  discounted total (BP}Y
[0 (2} N=(1}+(2) D= x(09 S)=1D+@ () (7= (2 x (6) (8)=(5) x (6)
Capilal costs
1994 ) 1.00
1995 0.93
1996 38.70 7.94 46.64 7.15 45.85 0.86 39.99 3931
1997 292.63 41.26 333.89 3713 329.76 079 265.05 261.78
1998 4218 021 7239 27.19 69.37 0.74 53,21 50.99
1994 . 0.00 0.00 0.00 0.00 0.00 0.68 0.00 0.00
2000 000 000 0.00 0.00 0.00 0.63 0.00 .00
2001 0.00 0.00 0.00 © 000 0.00 0.58 0.00 0.00
2002 3.65 0.02 3.67 0.02 3.67 0.54 1.98 198
2003 56.87 291 59.78 2.62 5049 0.50 29.90 2976
2004 183.28 16.93 200.21 15.24 198.52 0.46 92.74 9195
2005 100.76 7.89 108.63 710 107.86 0.43 46.60 46.26
2006 1.43 0.35 1.78 032 1.75 0.40 0.7t 0.69
2007 1145 2.13 i3.58 1.92 13.37 0.37 4.99 4.92
2008 144 105 249 0.95 239 0.3 0.85, 6.81
20609 0.00 0.00 0.0 0.00 0.00 0.32 0.0 0.00
2010 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.00
Sub-total 73239 110.69 843.08 99.62 83201 0.85 536.02 528.44
Operating costs
1994 1.00
(1995 0.93
1596 0.86
1997 ) 0.79
1998 0.14 353 3.67 318 313 0.74 2.69 2.44
1999 0.48 7.60 8.08 6.84 .32 0.68 5.50 “ 498
2000 0.31 1201 12.82 10,81 1161 0.63 8.08 1.32
2001 -3 17,17 18.40 1546 16.69 0.58 1014 974
2002 1.67 2264 2431 20,38 2205 0.54 i3.14 11.91
2003 2.4 2843 30.57 25.59 2173 0.50 15.29 13.87
2004 - 2.60 3499 31.39 3131 33.91 046 17.32 1571
2005 3.i0 41.16 44.26 37.04 40.14 0.43 . 18.98 17.22
2006 3.56 4682 50.38 4214 - 45.70 0.40 20.01 18.15
2007 4.02 52.92 56.94 47.63 51.65 037 2094 18.99
2008 451 59.33 63.85 53.40 51 0.34 21.74 19.72
2009 5.02 66.09 71.12 59.48 64.51 03z - 2242 20.34
2010 5.56 73.21 78.78 65.89 7146 0.29 2299 20.86
Sub-tolal 34.35 465.11 500.55 419.13 - 45398 9.85 199.83 181.22
Total
1994 4]
1995 0.93 )
1996 38.70 794 46.64 7.15 4585 0.86 39.99 393
1997 202,63 41.26 331,89 3713 329.76 0.79 265.05 26178
1998 42,32 33.74 16.06 30.37 7268 0.74 55.90 3342
1999 048 760 8.08 6.84 1.32 . 0.68 5.50 498
2000 0.81 1201 12.82 10.81 1161 0.63 8.08 732
2001 123 17.17 18.40 15.46 16.69 0.58 10.74 9.714
2002 532 22.66 2198 20,40 2572 0.54 1512 13.89
2003 5901 31.34 90.35 28.20 8721 0.50 45,20 43.63
2004 185.88 51.72 237.60 46.55 23243 046 110.06 107.66
2003 -103.80 49.05 152.91 44.14 148.00 0.43 65.58 63.47
2006 4.99 4747 52,16 42.46 4744 0.40 20.71 18,834
2007 1547 55.05 70,52 49.54 65.01 037 25.93 2391
2008 5.95 60.38 66.34 54.35 62.30 0.34 22.58 20.53
2009 5.02 66.09 7112 59.48 6451 032 2242 2034
2010 5.56 73.21 78.18 65.89 7146 0.29 2299 20.86
Grand total 767.24 57640 1,343.63 518.76 1,285.99 9.85 735.84 10967




Appendix 8.2 (4)  Discounted total cost--Alternative 4

1994 constant, millien of R.O.

Year Forcign Local  Not shadow priced, Shadow priced.  Shadow priced, discount facteNoy shadew priced,  Shadow priced.
toaal lecal tatal @%) discounted tetal  discounted wtal {(BP)
) €3] P=1)+@2) @H=Nx09 (Gr=(1rr (@) © (=N x(6) (8) = (5) 1 (6)
1994 1.00
1995 ' ' 0.93 :
1996 22.55 4.26 2681 3.83 2638 0.80 2299 22,62
1997 183.20 2356 206.76 21,20 204.40 0.79 164.13 162.26
1998 118.22 43.58 161.80 3022 157.44 0.74 11803 115,72
1999 0.00 0.00 0.00 0.00 0.0 0.68 0.00 0.00
2000 0.00 0.00 ] 0.00 0.00 0.0 0.63 © 000 0.00
2001 3.63 002 167 002 167 0.58 214 2.14
2002 3289 0.20 31.09 0.18 3307 0.54 17.88 1787
2003 17.43 0.77 13,20 0.69 i8.12 0.50 9.10 .07
2004 145,25 7.56 15281 6.80 152.05 046 70.78 1043
IS5 153.58 1594 168.52 1435 16793 0.43 2.0 7202
2006 0.00 0.60 0.00 0.00 0.00 0.40 0.00 000
2007 0.00 060 0.060 0.5 0.00 0.37 0.00 000
2008 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00
2009 0.00 0.00 0.00 0.00 000 0.32 0.00 0.00
2010 000 0.00 0.00 0.00 0.0¢ 0.29 0.00 0.00
Sub-total 676.77 93.89 172.66 86.30 763.07 9.85 418.65 472.13
Operating Losts
1994 ) 1.00
1995 0.93
1996 0.36
1997 ' . 0.79
1998 G.14 348 3.63 314 3.28 0.74 2.67 24
1999 0.68 708 1.6 : 637 7.05 0.68 - 5.28 4,80
2000 1.24 1085 12.08 9.76 11.00 063 761 6.93
2001 199 1503 17.02 13.53 15.52 0.58 9.93 9.05
2002 279 1946 2225 17.52 2031 0.54 12,02 10.97
2003 3.63 2417 27.80 2175 2538 0.50 1391 12.70
2004 451 2%.10 3367 26.25 30.75 046 15.60 14.25
2005 © 5338 34.40 39.78 - 3096 © 3634 0.43 17.06 15.59
2006 _ 616 39.22 4537 35.29 41.45 040 18.02 16.46
2007 6.97 4430 51.27 - 3987 46,34 037 13.85 1122
2008 7.81 49.67 57.48 44.70 52.31 0.34 19.57 17.88
2009 8.70 5533 64.03 49.80 58.50 0.32 20.19 18.44
2010 9.63 6131 70.94 55.18 64.81 029 207 18.92
Sub-total 5861 39346 453.08 354.12 41373 9.85 181.4) 1656}
Total )
1994 ) 100
1995 0.93 .
1996 2255 4.26 26.81 - 3.83 2638 (.86 2299 12262
1997 183.20 23.56 206.76 21.20 20440 0.79 164,13 162.26
1998 11836 41.07 165.43 4237 160.72 . 074 12160 118.14
1999 0.68 7.08 1.16 6.37 705 0.68 328 4.80
2000 1.24 10.85 12.08 9.76 11.00 0.63 16l 6.93
2001 5.64 15.05 . 2069 13.54 19.19 0.58 1207 11.20
2002 35.68 19.66 5534 17.70 5338 0.54 2990 28.84
2003 2106 2494 46.00 2245 43.50 0.50 23.01 2176
2004 140.76 3672 136.48 33.05 132.81 046 86.38 84.68
2005 158.96 50.34 20930 4530 204.27 0.43 89.76 8161
2006 6.16 3922 45,37 35.29 4145 0.40 i8.02 16.46
2007 6.97 4430 51.27 30.87 46.84 0.37 18.85 1122
2008 781 49.67 57.48 44.70 5251 0.34 19.57 17.88
2009 8,70 5533 64.03 49.80 58.50 0.32 20,19 1844
2010 9.63 61.31 70.94 55,18 64.81 0.29 2071 18.92
Grand (ol 736.38 489.35 1,225.74 440.42 1,176.80 9.85 660.06 637.74
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Appendix 8.4  Sensitivity analysis for FRR

Discount rate
1% - 9% 10%

Power (R.0G.)

LRMC at generation 28.27 32,74 35.25

LRMC at transmission-end 31.97 37.26 40.19
Water (R.O.) _

LRMC at production 180.86 210.62 205.98

LRMC at transmission-end 201,99 2372 255.35
Net benefit {Thousand R.0.)

Eleciricity 926,737 1,092,608 1,184,480

Water 1,636,561 1,870,079 1,990,453

TFotal 2,563,299 2,962,688 3,174,933
FRR

Electricity 18% 11% 11%

Water 16% 17% 18%

Total 13% 13% 14%
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Appendix 8,12 Sensitivity analysis for ERR

Power (R.0O.)
LRMC at generation
- LRMC at transmission-end

Water (R.O))
LRMC at generation

LRMC at transmission-end

Net benefit (Thousand R.0O.)

Electricity 088,874 1,158,407 1,247,619

Waler 1,526,868 1,754,949 1,872,470

Total 2,515,744 2913356 3,120,089
ERR

Electricity 10% i1% 12%

Water 15% 17% i7%

Total 13% 13% 14%

Discount rate

1% 9% 10%
28.21 32.74 35.13
31.84 37.18 39.99

176.88 205.98 220.96
197.40 23179 - 24951




Appendix 8.13

Key assumptions for the Alternative

(1)

(2)

3

(4)

Alternative scheme:
Plant type
Capital cost (shadow-priced)
Life expectancy
. Discount factor
(opportunity cost of capital)

KW capacity cost (benefit):*
Annuitized value

KWH energy cost (benefit):
Price of fuel (oil)
Heat value .
Thermal efficiency
Heat rate™
Fuel cost™”*
Operating costs excluding fuel
Total operating costs

Loss:
Station use
Transmission loss

oil-fired thermal plant

346.05 R.O/KW (900 USHKW)
20 years

8%

346.05 R.OJKW x 0.101852
= 35.246 R.O/KW (annually)

0.2 $/¢

10,000 keal/¢

3%

2,774 keal/KWH

5.55 x 102 $/KWH
(2.13 x 102 R.O/KWH)
8.77 x 103 R.O/KWH
3.01 x 102 R.O/KWH

6%
3%

In this report, operation and maintenance costs are not included in the capacity cost, but in the energy (or

operating) cost.

1 KW = 1,000 joul/sec.

1 keal = 4,185.5 joul .

1 KWH = 1,000 x 3,600 + 4,185.5 = 860 (kcal/hr)
Heat rate = 860 + 31% = 2,774 (kcal/KWH)

-5.55x10°2 $/KWH = 0.2 $/¢ x 2,774 keal/KWH + 10,000 keal/t
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Appendix 8.15  Economic rate of return analysis {electricity)--comparative method

million R.O.
Year Project  Capital cost  Operaling cost Operating benefit  Nel benefit  Discount factor  Net present  Cumulative
year 8% value NPV
)] @ (3 @=(D-(-(2) (5) {6)=(4)x(5) N

1996 0 17,815 -17.815 100 -17,815 15,856
19497 1 125,711 125,111 0.93 -116,399 -132,255
1998 2 31,960 3,279 19,118 -16,122 0.36 -13,822 -146,077
1999 3 25,135 6,204 38,660 5,231 0.79 4,153 -141,924
2000 4 42,620 9,487 55,244 3,137 0.14 2,305 -139,619
2001 3 12,894 12,903 - 75122 49,325 0.68 33,569 ~106,049
2002 6 44,883 16,533 96,246 34,829 0.63 21,948 -84,101
2003 7 28,891 20,391 118,695 69,413 0.58 40,502 -43,599
2004 8 23,536 24,491 142,555 94,528 0.54 51,070 4N
. 2005 9 46,472 28,828 167.793 92,493 0.50 46,270 53,741
2006 10 30,886 32,851 191,203 127,467 0.46 59,042 112,783
2007 11 50,370 37,100 215934 128,463 .43 53,096 167879
2008 12 53,822 41,590 - 242,062 146,649 0.40 58,236 226,115
2000 13 25,029 46,335 269,670 198,306 037 12917 299,032
2010 14 0 51,348 298,846 247,498 0.34 84,263 383,295
2011 15 0 53,368 310,618 251,250 0.32 81.09% 464,391
2012 16 0 53,368 329,436 276,068 0.29 80,582 544973
2013 ¥ 0 53,368 348,254 294,886 0.27 79,698 624,671
2014 18 0 53,368 367071 313,704 - 0.25 78,504 3,175
2015 19 0 53,368 394.016 3d40.648 0.23 78,932 782,108
206 20 0 53,368 394,016 340,648 0.21 73,085 855,193
2017 21 0 53,368 394,016 340.648 020 61,672 922,865
2018 22 0 47,823 353,079 305,256 0.18 56,149 979,014
2009 23 4] 42,163 331,758 289,595 0.17 49,322 1,028,336
2020 24 0 39,391 311,290 271,899 0.16 42,878 1,071,215
2021 25 0 36,618 269,500 232,882 .15 34,005 1,105,220
2022 26 0 33,730 249,032 215,301 0.14 29,109 1,134,329
2023 21 0 30,958 228,563 197,605 0.13 24,738 1,159.066
2024 28 0 25,298 208,095 182,797 0.12 21,189 1,180,255
2025 29 0 22,525 166,305 143,780 Q.11 15432 1,195,687
2026 30 0 19,753 145,837 126,084 ©0.10 12,530 1,208,217
2027 31 D 14,093 124,516 110,423 0.09 i0.161 1,218,377
2028 32 0 11,320 83,579 72,259 0.09 6,156 1,224,534
2029 33 0 5,660 62,258 56,598 0.08 4,465 1,228,999

Total 360,024 1,034,338 7.30,387 5,406,025 1,227 .40

Economic rate of retwn (ERR):
20%
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