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5 BEER L BB EITICOWTHER L, FEEEZQIHICB WA T v v VR OB E R LU
HIFRA D Fh, 1BE SR T ¥ v VRO FE O Efi HIEIZ OV TRETT 5,

42 /PRI DBIN L FE
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(1) BEFED/INKARER

BRUBEREEIT (SIGET) 7225 OfF#IC . 2014 4 1 A BITE 16 7 FT D/INK T )38 BT AN R {8)
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Hydropower Station Department Location Install(.ed
No. L Capacity Owner
Central Generadora Departamento Localizacién (kW)
1 [Sensunapéan Nahizalco Sonsonate 2,797.50 Private
2 Papaloate Sonsonate 2,000.00 Private
3 |LacCalera Sonsonate 1,448.00 Private
4 [Cucumacayan Sonsonate 2,256.00 CECSA
5 |Bululd Sonsonate 680.00 CECSA
6 |Sonsonate Sonsonate 740.00 CECSA
7 [San Luis | Santa Ana 600.00 CECSA
8 [San Luis Il Santa Ana 740.00 CECSA
9 [Cutumay Camones Santa Ana 298.00 CECSA
10 |Rio Sucio La Libertad 2,500.00 CECSA
11 |Milingo San Salvador 640.00 CECSA
12 |Atehuasias Ahuachapén 600.00 CECSA
13 |La Chacra San Miguel 25.00 Private
14 |Miracapa San Miguel 34.00 Private
15 |Junquillo Morazén 18.00 Private
16 |El Calambre Morazan 58.00 Private
Total 15,434.50
L : SIGET

Q) IKABEF v

CNE-JICA 1T LV 2012 FFICRE SN HAFREZ R L X —~v A Z —7 7 A2 L, B O AEE
PDHDLYA b (BT v A ) & LT209 »FindE Sz, ZhbDREERRIT 180.8
MW T, TAGEVERERIL 756 GWh TH D, 1ZEAEDRT v v P A NILE O 6,
KRlCT o7 F Ny, YoV FT IRAOKRIMNEL TS, 2L 209 4 oG, 123
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A Hydrological Station

© Hydropower Potential Site (>20MW)
© Hydropower Potential Site (<20MW, Phase-I)"
@ Hydropower Potential Site (<20MW, Phase-I1)
© Hydropower Potential Site (<20MW, Phase-I1l)
M Existing Hydropower
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H  FARRE 2L —< 2 Z —7FF L (CNE-JICA. 2012 4F)
X421 BAEVEZRLVX—REZ—TF5 0 TREINT/INKIART Vv VIR

#F422 PKAEFE QOMWLT) ~RAF—7F 0 OFE

Base del Inversionista
(con préstamo del Banco)
. . Investment Base (with Bank
Fase Condiciones Nomber | Potencia | - Energia | o, | Inversion Total |, gy iR VAN
Phase Conditions 9f Potential En:rgi/ B Investment Cost (US$) FIRR NPV B/C
Projects (MW) | (MWh/Afio) (x 1,000 US$) ieveem)| (veEsm) (Average)
(1,000
9 uss)
Phase-I (2012-2017)(Under Const.,with B/D, F/S & Pre-F/S 59 103.9 | 436,100 48% 305,100 2,937 27.7%)| 4,500 1.58
Phase-Il (2017-2022)|B/C >=1, P>=0.25 (MW), 50% of Potential 32 335 146,100 50% 92,500 2,761 29.3%) 3,500 1.72
Phase-lll (2022-2027)|B/C >=1, P>=0.25 (MW), 50% of Potential 32 253 89,200 40% 85,800 3,391 17.6%) 1,400 1.33
TOTAL 123 162.7 | 671,400 47% 483,400 2,972 24.7% 3,248 1.52

Hh - AR R LX—~ 2 & —7F . (CNE-JICA. 2012 4F)

/KT (20 MW BUR) . REEGE. REGEN, JBJ), SA A~ R A AT A7 EOFARTRET L
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ENTWDETNKINERERNBDOE —DF T ar bind, ~AX—TF 0 TlE, /INKIID
REIAA N E2FO Ty MEHTZD 10~14US o b ERE L, AVKIBIFEIC X W HAED KX
HREAA N XUy MEHTZY 2~8US > N FIF D Z LB TWD,

TP AN R 4 AR LR
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Legislation

Function

<Environment Issues>

Constitution of the Republic of El
Salvador

Prescribe environmental and social issues in a general manner (Articles 36, 60,
65, 69, 101, 102, 113 and 117).

Article 105 states the maximum ownership area size of 245 Hectareas. This is
not applicable to cooperative associations nor country community association.

Environmental Law

Articles. 16-27 and 29 refer to everything related to environmental impact
assessment (EIA); Articles 62-65 are about the use of natural resources; and
Article 86 contemplates all those actions considered as environmental
infringements, etc.

General Regulations of the
Environmental Law

Prescribe that MARN is responsible for preparing the terms of reference
(TOR); according to the magnitude of the activities, works or projects, the head
officer must prepare the environmental impact evaluation, EIA, or not. Articles
12, 20 and 32 are on public consultation; Article 22 is on environmental
classification; Article 19 is on the environmental evaluation process; Article 21
is on environmental form; Articles 23-28 are on contents of EIA and its
components; and Articles 34-39 on environmental permits, finances and audit.

Project Categorization According
to the Environmental Law

Present criteria to environmentally categorize projects under Articles 21, 22,
etc.

Irrigation and Drainage Law

Prescribe the use of water, soil, flora and fauna, mineral and energy resources,
environmental sanitation and natural resources.

Municipal Ordinances and Code

All ordinances issued by the municipality: environmental management
ordinances, ordinances about specific taxes for the activity to be carried out,
etc.

Prescribes the territorial planning of the municipality, covering forests, water,
soil, flora and fauna, mineral and energy resources and environmental
sanitation.

Penal Code

Establish the corresponding penalties for infringements to environmental
legislation

<Power and Electricity>

General Law of
SIGET

Electricity,

Prescribes the fundamental issues related to electricity. This law prescribes the
activities on generation, transmission, distribution and commercialization of
electrical energy.

Article 13 states that an EIA is required to obtain concession previously
approved by competent authorities on this matter. Article 106.

Law of the Creation of the
National Energy Council, CNE

Proposes, requests, and contributes with corresponding organizations for the
approval of energy strategies that contribute to the country’s socioeconomic
development in harmony with the environment. (Legislative Decree No. 404, of
November 2007)

According the Article 5, the joint directorate is conducted by Ministry of
Economy, Ministry of Housing, Ministry of Environment, Ministry of Public
Works and Technical Secretary of the President.

Decree 460 — Regulating Law for
Awarding Concesions of Small
Scale Power Generation Projects.

Determines procedure for obtaining a concession in projects of capacity lower
than 5MW. A natural or legal person may be awarded with more than one
concessions if total power capacity is lower than 5SMW.

SIGET Agreement 30-E-2011

Technical normative for electrical interconnection and access to the
transmission grid for End Users.

Decree No. 462 - 2007.

Tax Incentives Act to Promote Renewable Electricity Generation
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Group Category and Requirement

Group A Low environmental impact, which means that the holder of the project need not submit

environmental documentation

Group B Category 1: low potential environmental impact, which does not require the submittal
of an EIA, but simple environmental study is required.

Category 2: moderate or high potential environmental impact, requiring the submittal
of EIA
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Entity

Responsibilities

Department of Public Assets Control
in the Republic’s Attorney General
Office

Participate in the approval process of notarization.
Inscription of real estate acquired in the respective Real Estate Property Registry.

Civil Unit of the Attorney General
Office

Participation in titling procedures for real estate that have no duly registered property
titles.
Participation in expropriation trials if necessary.

Courts with Territorial Jurisdiction

Participation to solve cases of dispute or conflict, when owners do not reach an
agreement on the terms of indemnification of the real estate to be occupied.
Participation in the processes of solving legal problems on real estate

National Registry Center

The institution responsible for cadaster registry provides documentation regarding
updated status of real estate, approval of plans of simple segregation, registration and
disencumberment, and transference of real estate.

Department of Housing and Urban
Development

Construction permits and work acceptance.

National Energy Council (CNE)

The institution responsible for establishing and promoting the energy policy and
strategy on promoting renewable energy development.

General Superintendence of
Electricity and Telecommunications
(SIGET)

The institution responsible in applying the regulations on electricity and
telecommunications.

Implementation of the actions, contracts and operations that are necessary to comply
with the objectives established by laws, regulations and other provisions that rule the
sectors of electricity and telecommunications.

Coordinate Concessions Award

Municipal Governments

Regulations and development of plans and programs destined to the preservation,
restoration, rational use and improvement of natural resources, according to the law.
Issuance of local ordinances and regulations.

Prepare tax rates and reforms, and propose them as laws to the Legislative Assembly.
Construction permits.

Ministry of Environemnt and Naural
Resources (MARN)

Avrticle 22 of the Environmental Law establishes that MARN will classify
the activity, work or project, according to its magnitude and to the nature
of the potential impact. With that, the type of environmental
documentation that the holder must submit, technically and legally, could
be determined. Thus this facilitates the EIA, understood as the process or
collection of procedures that allows the state, based on such EIA, to
evaluate the environmental impacts that the execution of a specific work,
activity or project can cause to the environment

Congress

Legal Award of Concessions

Municipalities

Authorize permit of construction in the municipality. Determine taxes based on assets
and construction budget.

Communities

Participate in Public Consultation
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Catchment |  Design Gross ] Plant
No. Project Name Department . Potential Energy
Area Discharge | Head Factor
(km2) (m3/s) (m) (MW) | (MWh/Year)
1 Rio La Magdalena Santa Ana 41 15 20 0.267 698 30%
2 Rio Agua Caliente Ahuachapan 176 25 20 0.428 2,349 63%
3 Rio Sucio Cuscatlan 72 2.2 50 0.965 4,419 52%
4 Rio Lempa Chalatenango 1,105 12.3 40 4.264 24,376 65%
Rio de Los Pueblos
5 Cabafias 40 1 40 0.365 1,501 47%
(upstream)
Rio de Los Pueblos
6 Cabafias 112 34 10 0.291 1,333 52%
(downstream)
7 Rio Titihuapa Cabafias 297 5.5 30 1.41 9,013 73%
Rio Jinuapa (Rio
8 San Vicente 49 0.8 60 0.444 2,127 55%
San Jose)
9 Rio Viejo Cabafas 25 0.5 100 0.472 2,745 66%
10 Rio Tepechapa Cuscatlan 38 1.3 30 0.348 1,428 47%
Rio Quezalpa
11 Cuscatlan 200 5.6 20 0.974 4,763 56%
(downstream)
12 Rio Sapo Morazan 46 3 120 3.174 9,968 36%
Rio Grande de
13 La Union 45 3 110 2.898 6,408 25%
Poloros
Rio Tihuapa
14 La Paz 18 1.3 110 1.215 2,801 27%
(upstream)
Rio Tihuapa
15 La Paz 35 1.7 50 0.756 2,262 34%
(downstream)
16 Rio Huiza La Liberdad 35 1.7 110 1.667 4,987 34%
17 Rio Guamulera Cabafas 40 1.2 40 0.427 1,954 52%
18 Rio Guay Quiquira Cabafias 45.7 13 40 0.447 2,185 56%
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/First [Renewable Energy MP List ] [ Desk Study by the Study ] \

Screening (123 projects) Team (18 projects)

not committed by Private and Public,

[ Select B/C>2.0 projects which are ]
notlocated in protected areas

v
Second_ Rating projects in terms of technical, social,
Screening environmental, economical

[ Selecting 3 Projects ]

v

\ [ Preliminary Study for 3 Projects ] /
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Criteria Technical Full Social Full Natural Full Economic Full
Score Environment | Score Environment Score Score
Hydrological No. of houses Length of A/R Benefit — Cost
1 Risk 8.3 affected 125 of intake 125 Ratio 125
Geological Water use Length of A/IR .
2 Risk 8.3 near project 12.5 of Powerhouse 12.5 Project Scale 125
Access
3 Difficulty | o3
Total 25 25 25 25
Score
A/R: Access Road
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Technical Weighted

#4.6.2

Social Weighted

RT3 % VHIE DAl

Natural Weighted

Economic Weighted

Overall Ranking

Ranking Project Location | Ranking Project Location| Ranking Project Location| Ranking Project Location| Score Ranking Project Location
1 Rio Sucio 1 Los Hervideros | 1 e .Agua 1 Los Hervideros | | 69.2 1 Los Hervideros |
Caliente
Rio de Los
2 Rio Agua Caliente 2 Rio Viejo 2 Pueblos 1 Malancola 68.3 2 Rio Agua Caliente
(downstream)
3 ko) fu 3 Lo g 3 Rio Viejo 3 Rio Lempa 675 3 Copinulalll
Caliente Juan
. Rio Quezalpa . . . .
4 Los Hervideros | 4 3 Copinula lll 4 Rio Sapo 67.5 3 Rio Sucio
(downstream)
4 Copinula il 5 RIDAFHE 5 Rio Sucio 5 Rio Viejo 675 3 Rio Viejo
Caliente
6 Rio de Los Pueblos 6 Rio Huiza 6 R|o'Gu.ay 5 Rio Sucio 66.7 6 Malancola
(downstream) Quiquira
7 Malancola 6 Rio Guamulera 7 Los Hervideros | 5 Lomil::.: S2r 65.0 7 Loma de San Juan
. . SanJuan . .
8 Rio Tepechapa 8 Copinula Il 7 Buenavista 5 Copinula Il 64.2 8 Rio Sapo
3 Rio Quezalpa 3 Rio Sucio 9 RioTepechapa 9 Rio Grande de 642 3 Rio de Los Pueblos
(downstream) Poloros (downstream)
10 SanJuan 8 Chilama lll 10 Malancola 10 Rio Agua 64.2 8 Rio Quezalpa
Buenavista Caliente (downstream)
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Overall Ranking Department Selected

1 Los Hervideros | Ahuachapan v
2 Rio Agua Caliente Ahuachapan

3 Copinulalll Ahuachapan

3 Rio Sucio Cuscatlan v
3 Rio Viejo Cabafias v
6 Malancola San Salvador/La Paz

7 Loma de San Juan San Salvador/La Paz

8 Rio Sapo Morazan

Rio de Los Pueblos

& (downstream) Cabaiias
’ Soumatraam Cabafias/Cuscatlan
(downstream)
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Work item 1st Week 2nd Week 3rd Week 4th Week
0 Collection of Data |!
1 Field Survey (Leveling Survey, Discharge Measurement) ;
2 Selection of method of hydropower generation -
3 Preliminary Design ;
4 Cost Estimate | —
5 Economic analysis -
6 Preparation of Report -
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Plz;m of Water Intake
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Profile of Powerhouse
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O AANLET R A | KDOREEE 1,870 KW & | AEEZ8 47 )& 9,177,706 KWh, 321 FH 28 56%
X0, v2~LET R R I AKITOMBHEEITILL TO®BY HEE S b,
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Item Unit Value/Name

Project Name Los Hervideros |
River Name Rio Los Hervideros
Catchment Area sg.km 95.94
Average Discharge cms 3.10
Dam height m 5.00
Waterway length m 2,900
Turbine Type Francis with horizontal axis
Capacity of Turbine kW 935
Nos. of unit unit 2.00
Total Capacity kw 1870
Annual Energy kWh 9,177,706
Design Discharge per unit cms 2.00
Effective Head m 55
Transmission Line m 11.00
Generator Type Synchronous, Triphasic
Project Cost uUss$ 7,900,000
Project IRR % 24.8
Repayment Year year 5.7
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Planned Intake Site ‘ Planned Powerhouse Site
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Plan of Water Intake Section of Water Intake
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Item Unit Value/Name

Project Name El Manzano
River Name Rio Sucio
Catchment Area sg.km 73.68
Average Discharge cms 0.83
Dam height m 2.50
Waterway length m 1,100
Turbine Type Crossflow
Capacity of Turbine kW 664
Nos. of unit unit 1.00
Total Capacity kwW 1870
Annual Energy kWh 2,223,247
Design Discharge per unit cms 1.25
Effective Head M 67.00
Transmission Line M 4.00
Generator Type Synchronous, Triphasic
Project Cost Us$ 2,400,000
Project IRR % 10.0
Repayment Year year 7.2
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Plan of Water Intake Profile of Water Intake
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Item Unit Value/Name

Project Name Los Coyotes
River Name Rio Viejo
Catchment Area sg.km 28.79
Average Discharge cms 0.46
Dam height m 2.50
Waterway length m 1,900
Turbine Type Pelton
Capacity of Turbine kW 687
Nos. of unit unit 1.00
Total Capacity kw 687
Annual Energy kWh 1,771,104
Design Discharge per unit cms 0.70
Effective Head m 123.00
Transmission Line m 6.00
Generator Type Synchronous, Triphasic
Project Cost Us$ 2,700,000
Project IRR % 1.2
Repayment Year year 10.1
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Plan of Powerhouse
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Project Name Unit Value/Name
Project Name San Luis 111
River Name Suquiapa
Catchment Area sg.km 165.47
Average Discharge cms 5.0
Dam height m -
Waterway length m 626
Turbine Type Crossflow
Capacity of Turbine kw 405
Nos. of unit unit 2
Annual Energy kWh 1,804,626
Design Discharge cms 5
Effective Head m 9.63
Transmission Line m 1
Generator Type Synchronous, 3phase
Project Cost uUss$ 1,400,000
Project IRR % 19.9
Repayment Year Year 5.2
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(1) ANDA D/NKIJRT i v

ANDA [T, AKEBUKNiER ¥ & OBLAKIER D% 2= % A/ KO 24 LTl b | JICA 4
IZ ANDA 23EET D/NKITD U A k% ANTF LIz, ANDA DNEHE T O/NKDRT v vd ) Ak
#4917 7,

# 491 ANDA/NKART T VHIRY R B
Diameter I_Design Gross Plan_t
Item Place (inch) Discharge Head Capacity
(L/S) (m) (kW)

1 T-10 (Santa Tecla A) 36 590 30 157

2 Buenos Aires 30 350 60 185

3 T11 (Santa Tecla B) 24 80 65 45
4 Tanque Corinto 10 55 56 27

5 Planta Chilama 10 80 35 25

6 Rio Yamabal 800 20 140

7 Rio Apuniam 1000 30 475

8 Rio Suquiapa (El 3000 9 250

Jardin)

9 Rio Amulunca 1000 30 400
10 | Rio El Rosario 1000 150 1000
11 | Rio Atehuasias 1500 70 825

Las Pavas (rio Lempa) 11000 10 1000
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BT 57720, 2 - ARBE~OEEN/ SN L 2) BUKBEOKEFIHAT -0, arkyy
3 ERSETAORENRN L, THD,

ANDA X EFIRT/INKIIRT o v VRS O FE it D 72 6D [E BB RI  & ORE 248 L T\ D
N, FEHEBOBERMEICH Y, FEAOT-OIITEICGEMR 7V FS BLIOFS s 2 £l L, FH¥E
HEZED B, BEIEMNOBENEDONSLDERL TV 2 ERETHD,

(2) ANDA O/INKITRT v v LD

# 4.9.1 [Z” L7z ANDA /INKDHRT v VHSIZR L, BHAROH 1% 70 0% mﬁ(mmo
US$/kW) Z i L 7=35A OFE I 25088 Uiz, —MRICAKE R DO/ K 1, KB GER DOFEEE
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HETIL, 3 ODBF@HE (80%. 70%. 60%) ZHIHE L. 7ZEHEMA 0.15 US$/kwh & L. &Fix
BB LIEhoTo, REREELZE 492177,

#4.9.2  ANDA /K J7 iSRG K 5 B AR 5

No Site g;gg!ﬁg Invgsé;r;ent Repayment Year (i=0%)
(kW) (1000 US$) | P.F.=80% P.F.=70% P.F. =60%

1 T-10 (Santa Tecla A) 157 1,840 11.1 12.7 14.9
2 Buenos Aires 185 2,160 11.1 12.7 14.8
3 T11 (Santa Tecla B) 45 550 11.6 13.3 15.5
4 Tanque Corinto 27 340 12.0 13.7 16.0
5 Planta Chilama 25 320 12.2 13.9 16.2
6 Rio Yamabal 140 1,640 11.1 12.7 14.9
7 Rio Apuniam 475 5,490 11.0 12.6 14.7
8 Rio Suquiapa (El Jardin) 250 2,900 11.0 12.6 14.7
9 Rio Amulunca 400 4,630 11.0 12.6 14.7
10 Rio El Rosario 1000 11,530 11.0 125 14.6
11 Rio Atehuasias 825 9,520 11.0 125 14.6
12 Las Pavas (rio Lempa) 1000 5,770 5.5 6.3 7.3

P.F. = Plant Factor,
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ERIRT @Y . EEHAM 0.15 US$/KWh TIZuRFE MM 10 4B 2 5, BLIKTIZ, ANDA IZE
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# 493 FVaTFRAET T UHNATHNRRAKRER/NKIEAGEEE T

Power Plant Name . Concepcion Picacho Hydroelectric
Unit Hydroelectric Power
Maximum power discharge m®/s 15 0.3
Maximum gross head m 42.06 91.44
Effective head for rated m 27 46 86.16
power
Installed capacity kw 250 180
Estimated annual generated MWh 1,650 520
energy
Type - Buried pipe -
Material - Ductile cast-iron -
Headrace
Diameter - 700 mm -
Length m 2,973 -
Type - Open type Open type
Structure ) Single-story reinforced concret§Single—story reinforced concrete
structure structure
Powerhouse
Height m 7.00 7.00
Area m? 174 m? (8.50 x 20.50 m) 174 m? (8.50 x 20.50 m)
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Concepcion Hydroelectric Powerhouse

Picacho Hydroelectric Powerhouse
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410 /NKRITFERIRREORER

JICAFFHEMIZ L > TEBEINT- 3 OOFEMFATORER & CECSA "B AF L7~ FIS AENEDE
% 4101 17T

#4101 /NKITRAERERERN

Item Unit Project Name
Los El Manzano Los Coyotes San Luis Il
Hervideros |
River Name R'.O Los Rio Sucio Rio Viejo : Rio Suquiapa
Hervideros |
Catchment Area sg.km 95.94 73.68 28.79 165.47 |
Average Discharge cms 3.10 0.83 0.46 5.0 |
Dam height m 5.00 2.50 2.50 -
Waterway length m 2,900 1,100 1,900 626 |
Turbine Type Francis Crossflow Pelton Crossflow |
Capacity of Turbine kW 935 664 687 405
Nos. of unit unit 2.00 1.00 1.00 20
Total Capacity kW 1870 1870 687 810 |
Annual Energy kWh 9,177,706 2,223,247 1,771,104 1,804,626 |
Lljjr?istlgn Discharge per cms 200 195 0.70 5
Effective Head m 55 67.00 123.00 9.63
Transmission Line km 11.00 4.00 6.00 1
Generator Type Synchronous, Synchronous, @ Synchronous, :  Synchronous,
3phase 3phase 3phase 3phase
Project Cost US$ 7,900,000 2,400,000 2,700,000 1,400,000
Project IRR % 24.8 10.0 1.2 19.9
Repayment Year year 5.7 7.2 10.1 5.2

*Assuming selling electricity at 0.15US$/kWh, zero interest rate.
i : JICA FA], CECSA

EFEORN, g ZA~LET BRI K EF LA XM KB TFORBIC L W AAERM: L L CHELE
Ehb,

1)

2)

OANLVET B R NIERICBONTHMENEE THY . RFELRFTH D, RIEAEN 1
MW %2 5720, EIA BKLELRD, V=7 NBLET DX 7 3 HIZm LR Rv
EOHFCTHRICEENMES TREOBLRIT % EHESNTND, £, ¥ 7 A \HiExT
LIS RVETERBNFHICZWE S5 100 OFHIZEEND, b L. ZOFENED D
nAuX, EleRom L EENSEOR WD 2 IRIRIR PR S, o RFEIC
&0 HUIEBRFE BN EBL S uAaUE, INKTIBARDOET LV FIEL LTIV 2 55,

T oA Z NIBERE OB O P LE L, BB EN A E CHEH L72KZFIH LT3
BEATOTZOBUKERAREL 725, BUKIERAREL 25720, @RENLL ) REEOS
WHHE L5 TS, CECSAITBEICHF XD -DIC A2 TE L TR Y., B CRIEIC /2
52 L, BEMIBT ST T HIZT LY LN RVETERBEOZ ) 100 O
B ENLEEES 65% & L LN RVEREE D 93% T R THv7R 0 ARWEE & 72> T b,
ARFEENERINNIE, aAxA~LETr A | ER UL ELROm E, fGEDWEOm LS
Sf 2 WHPRP IS NS, Eo, HIBBARN 5 £ <ATTIE, KB OET L FHE L
LCTRWAIIFNZ /20155,
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#4101 TR LTEEED Y B, b~ W 2 KRIDITHERD & Bk O E ) 2 7 3RS, »
ORFMELEL WD, BRD 2 oOFEICHNVEEICRBTTALERNH S, 2 A3 I T AK
Hix, MFEOKENE LSBT H7-0ORFENMEL 720, FEhiIREEE B 2 5,

411 EEERBOFIE
4111 FEEROEELIEL

4.7 v s 4.9 G CEoah L7/ VK IEEFRE O EHRE S B . UL T OEBSENEN T4 3k
THZEERET D,

BSENARL 1:

HEESEIANL 2:

EERENART 3 -

EIRIART 4 -

oA~ LEFE R | KS

0 AL ET A | R EED & <L E B LU E L~ DO ERN D
B c&E %,

P A A

P oA A OFRFEVETE VA, EfZ & 72 o TIHE ORER I L OBLR O HK
OB RIETRERH D,

L= Y KA

T2 L KNI Y 27 AT RSN A7, HEREIC L > CTHEY 27 0
EAEWEMER L, FEFEMATRIEL Il 5 2 L2 RET D, L, vy
FORRFEME D B RN, B A~O BB L 2 IREOAR B R AR L. ERiIC oW
TITEEICHW T 2 LEND D,

ANDA /)NK J) 36 KT CECSA /K 1EHEI D FIS 0 i

ANDA B AF L7212 p DR T 2 /L HLEIE, ANDA BN © o S 224 o
ety a v ORBEHEEOMBER .. ETT L FIS #EML A2
V=270 ALEERMZH UFISTHEZ ST 5 Z & 28457 %, £7-.CECSA
D FIS FHAHLS S FHHBSGOREN 2N &b, FIS ODNEZ L E=2—0 E, &
BB 2 i L, BRFEESFERE SN B W CREMIRR G~ D D = &
EHELES D,

S CHESNAEREOFEMA 7Y 22—V %X 4.11.1 1TRT,
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Year
Priorit N f Project Identified b
riority | Tame ot Froje CMHTIEEDY 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
T T )
Priority 1| Los Hervideros| | JICA Study Team F/S DI/D C P
Review F/S [
Priority 2 San Luis Il CECSA D/D C I|3
[ ===
Priority 3 El Manzano JICA Study Team E/S DI/D C P
[ |
El Chorreron CECSA FI/S DI/D c II> |
[ [ [ 1
Zapuyo CECSA F/S D/D C P
Priority 4 I I I |
Acahuapa CECSA F/S D/D | C P #
= |
ANDA Small ANDA Pre F/s | _F/s | D/D P
Hydropower | | | |

Note: m F/S or Pre F/S or Review F/S
D/D D/D
Concession Application

Procurement for Construction

i

Construction

----- Land Acquisition

iR JICA FH2A
X 4111 RHEEEINDBEBAT Y 22—

EROERA 7Y 2 —/V T, 2015 FITREFEOFHEZFHMG L, FISE XU DD Z#TthTh 14
WIND EARE LTz, A 2 M KIE, BEfFD FISTHEZ R ST L7 BFEMOFIS L E 2
—& L, HERER EBMRELAIT Y 2 & 288 Lic, AMIBGITEEERGI#oa sy v a v
BT & LEEFEHRICEATL TITY2 & Lc, AREBECHELEEX bR B A~ LET
1 A | K FJIEER S F BRSNS 2020 AR OB GG, IS O LB D Ipuni
JbA AN 2019 R OEERFbE & ABE 47z, ANDA O/NKINZDOW TR, A7 v o v LR
DFVFIS Z#FEh L, BEEMHITHOWTFSBLODID 2#Eid 560 L 4E L,

TP ILN WL 40 AR LR
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4.11.2 /KRSIBRORE

TOLH LN ROVETCTO/NKIIBARIEIFH AR AL X —v A X =T Z U NREINTE OO, E
2 “Hiltt S ORE” & “arty v a CORE BEFE LR RS NIZ EHEA TR,
atyva CORBITEROWEEZ RS2 25003, #HilgthSOBBEIC OV TE, ok
NEHORINF % BB IZLL OB FIGRARETH D EE 2 D,

(1) Mkt R

/NRDIBRFEIC RS 2 Mt S OBE 215 5 720 12i%, LT ORZBE L, Hilltts & oxtEE %@
7o MR ORI & ARk 2 X 5 MR D 5.

v OHUEtE L O%ERIC L A AR 1IN D,
v #E3F X gs N B LTERHT A,

Vo FRRHIRBRRE O iR A b L HEEE DA L, WEDNMERE R TE D L9 2fE
MAZHERET D,

EREEA, 70T FPEBOBIZIZETO X S S E21T O ZENEEND,

a. XMEEETIVORES

MR 2 GO IZAT — 7 RN F—OMERET VAT S, 56T 7 W IEikie Ry TR IRH
FORIR B FREEGR T OGS DL 0 RET L ET D,

b. HUMPHRE FIEDRER

FEE L HIIER & OXFE LR L, MR O X DM, AKDREEFTO/ER  EHIZ KD Kk
o~ O, FEICLDHIBHS~OHEMOFIE OV TR EZIT), €D ETT B Y=
I & 2 B RE O FEAFIEBRE R TRET 5.

c. HUIEBHRE A~ TE O/E

a7 NOEBOBIIIIHIEBE O D O e TR A ET A MERH D, HERIC R
D 1-3% 7% HIBARE . F /- 4EMTEEINA D 3% % Mkt 22 IS BR R ~D TR & L TR 5,
ORI AM vy hTR Vel Nl EEOT eV s NERBRUTHRE L, MR IS
Hiewmbl e YREHERET S F LT D,

(2) Hulitt 2~ fd &
PUTFIZ/INK FTBEZE I B THEBRITE S AU 7= Ml -2 ~ D BRI D W CTEHEA &2 -3,
O A v FRTOKIER GRIERZR : 82MW)

A ¥ BRI T OKIIBAFE 82MW DI T, FHUKIEDIZNT 11 5 FrOBRGEBUKRER 238 0 |
ZNZNOBUKHMRE O T I T HOT O R RN 5 2 REM R 25 L. K & LTk
FHL T e, BEOTZDITERIUKT 2720, Fitlko o R & IR+ 5Kk &%
EET D MEN Do T,

R AR L T AT ER E FHE T TH I ENEIT. MK AEL DI Hisr B
R, BHEHIIHE TERZHE L L CW-ar Ly o MOEE L, RIREZIEL DAL

H AT i e zC2 AL 41 TN N
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AR E

Fhi L7z, a vz MEIBEARERERR 2 e 5 Z LIS K W AKRIH OB HRE BT H1R%E
ATV, & OITHEEBUKIE, FEROK B OUERTE 2K E Lc, BEAREOFRIZLY YEE
ThoRREABBIIEMN L, TE2EM Lz, ZORER —EOREROMER LS, H
JCRERDIKFIE &y 9 BI578 Win-Win & 72 5 RIBE O fFR AN EHBL L T2,

Water Intake

Irrigation Weir

the discharge of downstream river decreased.

The river water is diverted to another basin, therefore,

The irrigation weir is improved or newly constructed
for downstream irrigators.

Dialogue with Irrigation Union

Improving Water Channel

The mitigation measures are discussed among the
stakeholders.

A lady washing the dishes in the channel constructed for
the local community.

HidlL : JICA ("Ex-Post Evaluation of ODA Loan Project “Renun Hydroelectric Power and Associated Transmission

Line Project”, 2009) , Nippon Koei Co.,Ltd.
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@ =7 OKITEH GERHERE : 60MW)

r =7 DK% 60MW DFITIX, HEETHLIEBESMDVEROBERSLELE 2 K4 R
2 5 QN %W%#ﬁ%®ﬁ#%ﬁ9&mi DB LT, HIZESO NG S
L CIZ&4 - fiE, e iﬂﬁﬁ\ﬁﬁﬁk®%diéé% RE L. TNENROT —
E@ﬂ‘%>Fﬁ%E“\ODéEb\Hjl/XPﬁ¢ﬂ%f\F]‘f?fa)ﬁ% B ST, KINEBEDOMFHER
EERSHETEMOICHRE SN, FEEDPMELRIIREBECH N TEDH L9 e
ﬁk@ofwéoik\ﬁﬁ&%®$®%%%<&k%m\%%i%#%@%ﬁ%@%
19 B CTEMMNC AT — 7 RV E —Si 2 P LT,

HIREROEL 2RI L 72fl & LT, EEITOBOKESIR WIS 2Kk 77 % BB
ITEOERPFIATEL LI LI LR ENRDITEND,

Hydropower Intake Waterway for Hydropower
A middle scale hydropower with capacity of 60 Water is conveyed to Hydropower Plants through Open
MW. Channel

Stakeholders Meeting Irrigation Weir
The opinion of the community is collected in the The water supply well is constructed for local community.
stakeholders meeting. This system reduces works of carrying water by women.
HEl : AT E
HAR T A 43 TN RoL

AR 7 —T 1 BT TR F =GRS G HRINIE - b 2



@ CECSA O

CECSA W3 L7z 2 b A A N /KOs TH Tl Ml RO x84 1
AN RVET, HIBERSOERBE LIEER R T m Y27 N Th b, /INKITOEERIC
BV | CECSA ITHUBERD - OITHEZ dak L, LHICITHFERZBmAIZE, &
MAZEAM L7, 2O OIEENC LY HlkERIZT 2 Y7 Mk L THENRESIC2

>7,

New Brdige for Community Construction of Road by the Local People
A bridge was constructed for the community Local people were employed for the construction
works.
Higf : CECSA

4113 BE&HAE

ASEZET ORI vy FREREL LTSRS o— @B CEBSIND Z &0
HEIN., TOHAOMETFEEZRT, 12720, UTFIORTHEEAST— LT, BRIV 57 1H#
WCEOWEELIETATTX=Z2DEDTH Y EOHIPEIZOWTIFEMICRFT T2 0N B 5,
(1) CEL IZxtd % m— > gl

e E 2 D INKIBFE~OEE 1L JICA-IDB O u— > % CEL I[C#fit4+ 5 - L Th %, CELIE
n— %5 F, /K I1EHR 9 CECSA 28 CEL b &e&0fttta= 1 7n v =7 M &3 L, 5\ -
R - EAEIT Y, n— DOl IL CECSA DOFEEINA % JFEIZ CEL 237 9, LA FIZ CEL 31—
YOEY Lo GAEDEETEMOA A —TERT,

Loan Lender ( JICA/1DB )
Loan Repayment
1stRecipient [ Ministry of Finance ]
Loan Repayment
Executing Agency [ CEL ]
Loan Repayment
Procurement/Construction/ [ Ty ]
Operation & Maintenance

i : JICA TR

X 4112 CEL~Du— iz L2 FEX0ERKA A —
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(2) CECSA IZkfT % m— Diflh

CEL DBURFEOHAIZL YV v —r D% T FiZenieWiGa, B 047> 3 1 CECSA IZxd
LHua—rORMtTH 5, 7272 L. CECSA IO LRSS TH VY, BUFRIE & Dr—
RS ESERME T E v, AR ERITCh 5 BANDESAL MMEFEEAES LR L, 37
KRB THMETHZ LIIFEETH D, ZDOHA . BANDESAL IIEFEEEEZEFIL L, (7412
JICA-IDB 76 11— 4L U E7E547> 5 CECSA ICE&NME S5, [E764 o5 LT

HAAKGED G & BUMFRAEDOAT 5- 24T 9, CECSA T8 EINAZ R & ICIRFEZTT 9., A TFICE S
ZeitkH L7z CECSA ~Dm— AR X 5 FELEMDO A A —V 2R T,

Loan Lender [ JICA /DB lRegues; | Sovereign ]
Guarantee

Repayment |
S rTTTETTTTETEEE_E__—_—————— N\
Loan BANDESAL (Development Bank) !

L 1
Recipient | Trust Fund For Management of
| The Trust Fund 1
L S !
Repayment Loan

Procurement/Construc
tion/Operation &
Maintenance

i ¢ JICA FRA
X 4113 CECSA ~pu— Btz L A2EEDOERA A —Y
4114 SBO/NKITEARICEDL RS

AFHEIZ BN TR BRI OBLRIZ OWTIEZIT o IR, Hl(ERORHLa vty v g v~
HSHIR A E W e EORBEIC X 0 BIFEBHEA TWARWZ &8I L7-, HUE R o SO 1T A T A
TS L7 & 5 (CHIIR B 2 5 O - Fpfse ) 72/ K T BRI O SIS L 0 fiffH S d 2 & DS HIRE S 4,
vty g VEEOMBITEROSIETHRIE IS Z EBIFF S LD,

— 5T, YL RVETIINK OB N EBIE SN CTWA T8, /KT O & B 72 &R
BRFICBAR SN EERnH Y, BIROAMEROENSE XD L, HFE LUVRETIZZ2WZ &0
A L 7=,

il 21X, CECSA 23FHH L7235 /K IIBAREHETlX, &5 REESEA CECSA Ot EHL S DE F
TECHUKT 2 X 9 72BAR R O Al 2 B> 7272, CECSA OFENR VL7272 720 | FHEOH
W R fE7e < ENTZFRRH - 72,

AR THE, TINCIBT D HIERFEBFEL DI/ E D2, REIC LY BT SN
I, B &5 ICEBEREPRMAINRIC Fﬁ%éﬂéﬂﬁ%ﬁ?ﬁ%b\&:%é

ZOXHIREFRE SO, YR ROVEO FER NG LA o 81 L0 ok
ﬁ$7/y%wﬁﬁé%%b FNDINKIIRT > I H - T hei BRI aHE 2 2 L, KM
FLNE O/ K BRI SN RT vy A O a ey v a VRN ET S LD
AP RE SN D, BERMICIE, BEFRT XL —~vRAZ =TT U CREINT/INKITIR
TUVRAMBEDOY A N ERIZ, v AX =TT U TIHERAHSICE OB 2 b
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REILDT v T T — R ATV, AINKART v v AT D BRI 2R o b )1 o B
B ZRET D ENARNTHD EER D,

HARIZBWTIX, KIORT v v ViZeBAK A T S, EHRITAFR S TWD, =L
R RVEIZBW TS, AR DA S S, EMAREND Z EICLY ., BIROZRM
TRBARNAREIC D Z N EEND,

Efficient resource exploitation NOT efficient resource exploitation

Q ) Q/
e, Ve,

intake

powerhouse

Optimum plan for natural resource Random development
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5. INFEERPE DB = RV F—I24R D EERIAE
51 AWKBROBMETXLE—D

2013411 A 1 HIZIDB U > ko AER, IDB = /L4 L N RAVEHEBFT, JICA = /LH LS RLEHE
AT, JICA SAEM 222 2 T- Wik ORGSR, ARWIFEEX 2T 5 20 » FrOff 5 = x /L X —2Wrk L0 4

B FTOFEMIE =R —BWr e Efi T 5 Z & ANRE S,

JICA FAE I Y %R & Ik v RE /Bl = > 9L & o | (Sustainability & Research f1:, LAR%: S&R
fB) L. 2013411 A 11 BIZE&ME2H L, 2013411 A 18 A5 11 A 29 BIZH T TARIMiR
2RI D 20 » FroffiHE ~ v F —2Wr & i L7z,

20 HFTOEGE = RN X—2WOWNRIL, 2K 5 »r. 2816 » . bt 2 » 1. BUNFBAT
4 577, ANDA DR T3 5 Th 5D,

20 ik D SHE RN X —ZW O R EZ b L2, A =R X—2Wr & Eitid 5 4 5 FrOEs
iz & LT, ANDA DR 73 Jibe (B2 aie) . P, FEFFEANLZNEN1 » 7T
BEE LT,

A =R L —2ENE, S TRV —BORREE b & IT, B\ TH j]ifa?}:%f%
L, AL —TFIEIC ﬂﬁ‘éﬁﬁiﬁﬁfiéiﬁ\ﬂ/ﬂ%*%%J:U%@%Zi%%ﬁ%%%ﬁéﬁ‘ét
1To7,

SRR OFE R D ANDA OR 7 b, K. FBEFTELVOEE L~ TOE =R LF
—AhetEE, REEMNEHEE LI,

4 5 FTOFEME = X —2Wr o TRIX, L TIORTEY Th D,

2013 12H 2014414 201421
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et FAERL | [—

Hif : JICA TR
B511 4 »FTOFEME TR - ER TR

511 &=L X—2
(l) PXO) i%

fli5E =R X =B O RN S, A RF—TTaelhE, OB, FlT -2 OAFLE
S/ 8B L. CNE B LT ANDA Eifiigd 5 2, BLTF O 4 gk 2@ E L7z,

1) Antiguo Cuscatlan 7~ > 7"
B I NX—BW 2 £l L= 3 # TOR THOH T B X—r RN RE L,

et KEFDRREINTWND Z LM oI E L 2T — 2 NATTEH L
NHZ DR TIGEERE LT,
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2) Santiago de Maria M s[5z

ZORPEDAS v 7 1E, TRAX—OWRGLFT, AR X =T H2E#HNEL, &
TRLF =Bk L CELER > TWD, 72, P8 RS o Mitlsmbeix, 7=
L O RBBORRENEL HDHZ b, ZOJFRRAERE Lz,

3) San Bartolo iS5 AT

GBIV =W 2 EE L4 »TOFHITELOFTYH, AT/ X—AlgEENKE
<, ZOEMIIE, FEARX—Z, A, ANLEGERERHY ., AP AR ZD LD
RELANELFETHZ EnD, BE L,

4) Sonsonate MEGATEC £ fti2#ie

ffGET AN X —ZW A ER L5 pFTOFREOPTH, EoRLF—aRRENRKE L, 7
MR RGN X =T — X ZWETH-OOFHHEPRE SN TND I D, ZOFEKEEE
L7

(2) F—HIUEE L =R —HT

AR X—2W ClE, ZOMRICHE LA =R —TEERFT 5720l xR X —ff
AEZREL, A =3V —2W T, = (X —OFHRWEZ IO T 5 720124
TG g A G E L7z, BN 3 ~ 5 HIEERE L TITW., LT OT —X ZIEE LT,
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> Axh. ERES). BHE

> JIE

> JEE
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Fo, AZLO=F VX —FHEBXOZOXZFEOFERT — 2 bIE L, Z Ol DT R/ X
—R=RATAVERE LT, BEATRNX—FEICL 2=V —HIEIL, ZOX—RTF7 1
FHUEL L THI LTS,

() AT FNX—TIEOMF

ANDA DR THZHONWTIE, R 7B L OZF0ETE—4 BLXORARFICHT 28 =30
F—FIEZRS L. Wb, P FHETE MO TR, EICEN, BRI X U210 12

%95 10~15 DEF =R X —FELRE Lo, MEHERE S L2, HIENRKREVFIEBLOS
R CHRERINFIRE L 72 5 FIEEZ IR = X L ¥ — Pk L LT, ZOHIER L OEEHEY
BIE L, EORRICK T 5E =2 X =2 A2 HH Ule, IRENCHEER Z & OREiE R 2 k4 5,
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5.1.2  Antiguo Cuscatlan R 75
(1) HarsHEse

Antiguo Cuscatlan > 735O EEIL TR OB ,

#5.1.1 Antiguo Cuscatlan 7R 73D Ei A E

i 3% 44 FR Antiguo Cuscatlan

E Calle Mediterraneo, Avenida Antiguo Cuscatlan, Antiguo
Cuscatlan, La Libertad

B 22 hours/day
8,030 hours/year

U = 2,650,752 kWh/year

Ry 7HORE (f87)) 392.50/ 8,635.00 m%h, m*/day

By o KPR T (F—4) 100HP

KPR (F—#) 200HP
RERLT 175W (B4
HOEATRIEEER 20W (B N)

NN

Hidh - JICA FEA
(2) BAEDE LM &

2012 4F 9 A5 2013 4 8 A £ ToO—H [ A BlEAEH &4 FRIZRT,

kWi viontnily cnergy Lonsumprtion

HL ISR T — & 02 B IICATRA FIVERK
X512 HARBIESXEHZ (Antiguo Cuscatlan AR 75)

A ¥ o @& M &Ii1X 220,896 kWh, 4[5 %4 H &1 2,650,752 kWh, FH O EZEH: A
%H1% 583,938 F/L, FLELIIWRLEZE3IBORYy I TEKDITEAEZFEHLTWS,

AR L A 49 TSN S
LA = — T FRA TP LRI F IR S (FRRIRIE - [k &



() BEE T RVF —Fik

1)

2)

3)

4)

FEL BERTE—XOEH

MERR O — X IIEMIFEA L TBY ., IR LIET L, &FET MR TH D, BET—
X D5hER (H1E T KWIATIE T KW) 1, EREERE L OGHARE R 5 0.930 FLE & HEE
N5, FIZATOREETNDOLHRIT 0960 THAHZ LD, BERE—X 2 E0RE—
AHHTHZEICED, B RN =W EBHFEFTE 5,

F1E2 CBERARN T OE

BER DB —Z I, K7 EHRFEALTBY . IR BETFLTWD, BERRN 7D
hERIE, GRS S KOV T Oz 5 0.620~0.780 EHEE SN D, FX AT
DEHFET VORI 0830 BRETHDLZ b, BERR L 72 BT OE N R EE
HZ LWL, B r X —ERPEFTE D,

FVES - A U= HT K AL R

ZORCTEE, BRI KA KEEO BB K E VD, KEENMEWOERECE—Z O R
BHIEIT AT 00, o= IEBZEATSH,

FiE4  BEREST O LED B ~DA3H

BESREAMT 1E 175W OKERITAMEH S TWA, ZiE 60W @ LED FRBH A~ 5,

(4) B X = REB L O DRER
R L7 4 DOBET N X —FELZEN LI2GE0OE TRV — DR EZOREHEZ TRIC

R,
#512 HTRAX—REHER (Antiguo Cuscatlan &R > 743)
FE O] B & 2,650,752 kWh/4E
PR g IRR NPV BIC | #mliuse
Wh USs USs % Uss$ I
1 PR E— X OENRERT—F~DFEH 39,001 7,021 45,892 8.6 -2,501 1.53 6.54
2 BERRIR T DB RN T~ D EH; 268,786 48,390 245,073 14.8 47,511 1.97 5.06
3 A B LD R 133,535| 24,041 59,897 38.6 79,840 4.01 2.49
4 JE RSN OLED MR ~DAZ Ha 2,015 363 2,112 11.3 108 1.72 5.82
&t 443,337 79,815 352,974 18.5 124,959 2.26 4.42
B 16.7%
PA=DEYA S]] 10 4
EZIICEIRS) 10%
HiEL : JICA FHEER
TN NI 50 AR LR

TR = IR S (FHRIREE - a2 AR = —T 1 R EIERT



(5) AE L~LDE T H X — D AT REMER
1) FLROBELME N E

ANDA ® 2008 4F:7> 5 2012 4F DA FER

MR L TOIIFTTRIOTRT LB TH D,

HiZL © ANDA #2457 — Z 75 JICA FRAERIER

ANDA D 7R > 7 45T DR O
BROIFLE VTR THTHERASATND Z 35,

o =
FEL XL

2) BT RNLX—HEMERE L 2 DREFHDOETE
B TRV =W O RN . R THIT 15%REDOE = RV X—D A REMENH VY |
ZTOHRERIVEIL S FERETH D EHEFFHTE 5,

ANDA DR > 7O EREA A &2 508,737 MWh TH D LIRETH L. EEL LT
DOEB OBLEI ST 76,310 MWh, F OB E4E1T 382 H 7 KL LBEEIND,

# 513 ANDA OFEHERFERE L I
" R 743 JLELY BHEE L Z O Bt

A (MWh) | g8 (US$) | MW | (Us$) | MW | (US$) | MW | (US$) | ik MWh) | 2.4 (US$)
2008 508,228.78 40,677,151 2.27 276,300 5.79 475,752 2.49 303,436 508,239.33 41,732,640
2009 512,476.52 51,637,090 2.19 376,083 5.84 604,550 2.41 413,020 512,486.96 53,030,744
2010 505,560.08 52,160,114 2.23 390,202 5.76 610,923 2.45 428,526 505,570.52 53,589,765
2011 508,366.29 60,039,266 2.23 456,530 5.80 703,386 2.45 501,368 508,376.77 61,700,550
2012 509,055.44 78,388,375 2.27 409,980 5.80 913,852 2.49 450,246 509,066.00 80,162,454
S 508,737.42 56,580,399

i &% 5 M9 5 & 508,737 MWh T, ANDA @

#514 ANDA RV ZFEHOLEL NV TOEZRLX—HEMEE L ZDRE5E

ERMEHE MWh/4E 508,737

KHFE USS$/AE 56,580,399

B3 F—FR 15.0%

HI sk MWh/4E 76,310

B VX —I12 X B W US$/AE 8,487,060

BE E AR s 45

& a A b uss$ 38,191,769

Hidl : JICA FHAEH
EIIEA%JI%\# 51 EL LN N

HAR 7 —T 1 BT

S S e e




5.1.3 Santiago de Maria HiigJi5kz
(1) faae s
Santiago de Maria Hits /7 [ O fi

ML TR O

#5.1.5 Santiago de Maria Huigs 5z O e s AR E

i 5% 40 National Hospital “Dr. Jorge Arturo Mena”

E50 3% Calle poniente No. 15, Barrio Concepcion, Santiago de
Maria, Usulutan

fii 5 FH 4 Gl

it 5% 0D 3# FH g fi] 24 hours/day
8,760 hours/year

AU & 85,403 kWh/year

SEIK THIFH 4,237.12 m?

Ny MK 75/100 BRI ok

BE 350/55 P IIN

kB %% 205

TR HOEAT FLRAOWX2 (SEPNHRAA) 210
FEVEER (EPIRT) 14
HOCITRIEREER 20W (SN HRER) 3
HCIT A ER 7T5W (RN ERET)
HOEAT FLRAOWx4 (SN IRAR) 12
175W JKERAT (B4 IREA) 10
53 R 22 3K 24,000 BTU/h 1
ZEx B ZEEE% 12,000 BTU/h 5
AR BT 22 3 24,000 BTU/h 6
Rk B 22 A% 36,000 BTU/h 6
EL~ L FRIZEEEE 24,000 BTU/ 1
BV~ L FHIZE G 48,000 BTU/h 3
e~ L FRZEEME 60,000 BTU/h 3
AR 10HP 2

HigL : JICA FRER
(2 BEOESKHEME
2012 £ 12 A 75 2013 4 11 F & TO 4RO A BIER A B2 FRIR T,
LY oN R 52 A AL = CEf

T RKLF

— IR S T HIIE - Tl 2

HAR = —T 1 RE

BIEPT



& L L R A g} ,{f vm"
F FH & & & & 51*
& W & « & &

Hig © JICA Fi#RA

X513 HBIESMEHAR (Santiago de Maria #Igswkz)

A OSB3 23,480 kWh, B AU 13 281,762 KWh, -] DB S FL KA
1% 52,225 KL Th 5,

FBLADOWMEENRT L AT FRICRTHEY ZE3Ic LA RS % < BIRD 45%% 5TV 5

45%

B Air Conditionérs

H Motors and Pumps
Exterior Lighting

gl -
% Internor Lighting

® Miscellaneouws Eguipment

Hig : JICA Fi#RA

X514 BEXDOHEE T A (Santiago de Maria #IgHkz)

ZoFEkE TR, BERESMIAREEN T 2720107 4 — B MEEE L TV D, 2O ABIE
i B2 T IR,

AR LE AL 33

TN N
Bt = — 1 BB AET

TR F— IR S G HRINE - i &



Hi : JICA AR

515 ARBREMERE (Santiago de Maria HugREz)

1 AMNS 4 AIZREIOE R 7200k, BB IEAT D720 O FENE -T2 Th 5, F
7.5 H. TH. 8 HIIRK AT DAL TF U ADEDEFICHER L TW5, YiEZEDH
MkEHE A EIL, 3,072 /o Th D,

() REH T RNF—Fik
1) FiE1: BRI O LED MBI ~D

SN D 40W HEATRR R, 60W HEVEEER, B I OUBAMNRIH D 175W KERIT 22 EFh
18W. 6W. 60W®D LED HREIZASHLT 5,

2) FE2NEE Y —ORE
N —2REL, HHLRN=Y 7 ORI Z BB THITT 5, FHEAN—A, 2%
B, MEBLOX v FUEHGE LT S,
BERETRA < . ZOMELIET LT 5, BERETRIOT 5 ¥ — 0% (T
7)BTUNHEFE I W) 1L 7.0 225 85 & HEE S 41, Fofh O m B =R 225K 0D = L F — R 313
13.0~140 THDHZ b, RIGEIEMA S 2 B2 TR 2 m o022l fm ~ 8+ 5 2
L THET AR —BRA/YETE D,

4) FiE4 BRIV AT OB T 2 DK

RREOHIC LY ZAREBE OWENBHE L, Blm ARRAEL TS, RREE, L TE
FOEKRE LWL, BAn 2 2R 52 LT, BEREEBEOHIEE 725,

(4) B F—RE LT OREH

B L72(3) 1), 2% LU )OBERHMRICHT 58 = 5L ¥ —Fikz A LB a0l =%
NE—R L T OREREE FRIORT

TP ILN WL 54 AR LR
LRI — PEF TR D (FHRIRIE - [k 2 B (2ot = — o R EHFTEAT



#516 ATV X—REIHER (1) (Santiago de Maria Hidgkwpz)
BAE OO A [ FE U 281,762 kWh/year
A T ek e/ 48 Era gl IRR NPV B/IC B R
kWh US$ US$ % US$ /E
1 BERR AR 2245 O LEDIA I ~0> 8 357 41,670 10,406 34,867 271 26,430 2.98 3.35
2 M A — DR 1,490 368 1,296 25.5 877 2.84 3.52
3 %ﬁﬁ R i > 8 290 3 2 R Al ~ 00 B 48,630 13,563 59,170 18.8 21,972 2.29 4.36
Lat 91,790, 24,337 95,333 22.1| 49,279 2.55 3.92
B LR 32.6%
PA=DETAN ]| 10 years

S (F 5] =)

High : JICA FRAR

RENEE BT D=3V —FEE#EA LT-8

10%

BEOETRNVFX R EZOREHET

FRITRT,
#5117 HBxLFXF—REHER (2) (Santiago de Maria #3gEkz)
HBUE DA IR & 3,072 GAL
A R e IRR NPV BC | mmis
GAL US$ US$ % US$ AR
4 R AT AOBROADIE 345 1,413 2,079 67.6 6,003 6.80 1.47
B pILF —R 11.2%
s MR 10 4
rICHES) 10%

HIL : JICA ]

1) BUROBERM A&

(5) A L~V T A F— 0 AR

AEOIFEFEER L OVERIRRE TO 2012 4 11 A 725 2013 4 10 A £ TCO—HERDOEBELE A&

Z FRIORT, BREOE

HoOEMBELMHHEIL 875 GWh s EHEN 5,

Z O

Bl TH D AES B L O'DELSUR bt SN —4 %2 b L ICHEH LT,

#518 A2EOFHEEBIOZFDEMERFEAE
AES DELSUR &Ft
o (BLEY— B2 29 145 174
EBRMHE (MWh/AR) 1,026 7,720 8,746
TR HEE (US RILIAE) 249,263 1,825,805 2,075,068

Hil : AES 3 L UVDELSUR 5 —# % ¢, & 12 JICA FRAAEMIER

55 TN N

TPEFICLR S (T HIIE - s i 2

AR L EKRARL.

WAt 72— AT TR F—



AES IZ2[FE D 74%,. DELSUR 1L 26%AELE —E A=) 7THY ., Z D 2L TIEIE 100%
DTV T HHAN—=LTNAEZENE, FRLTWAEEZEEL~LOHBEE L TERL
7=

2) BHT-FNX—HHettE L ZOREHORETE

A =R X =W OFERN G | BT 30%FEEDE =R X — DR H Y . FD
BERUFIT 4 FRETHD LHEEITE 5,

ERBEO R FERME N &S 8,746 MWh TH 5 LRIET D &, EF L -YL TOFERMOER
ML 2,624 MWh, £ OERERIL 25 57 PV ERESND,

#519 JRBEOEEL RV TOET RNV —FREHE L FOHREE

L CSYE ) 174
AU & MWh/4F 8,746
BEiN US$/4E 2,075,068
B rF—F 30.0%
il ek MWh/4 2,624
BT F—IZ X DA USS$/4E 622,520
G AR 4 4.0
FEa R b uss$ 2,490,082

Hi : JICA AR

TILPILN WL 56 AR T B r
LRI — PEF TR D (FHRIRIE - [k 2 B (2ot = — o R EHFTEAT



5.1.4 San Bartolo BiBA=E&FT
(1) st
San Bartolo Fi B FH AT O s = X FHROEY

% 5.1.10 San Bartolo Bi B AT D s =

i 3% 44 FR General Direction of Customs San Bartolo

E Panamerican Highway Km 17 1/2, San Bartolo, llopango, San
Salvador

Jiti 5% i HHAITE IV

i % 0D 38 FH g [ 8 hours/day
2,112 hours/year

AU & 1,866,690 kWh/year

JE PR T F 36,980 m?

BRI 3

MBS 300

F HOEITFLR75Wx4 (SR PN EEA) 432
HOEITFLRAOWXS (=R PN EEA) 66
HOEAT FLR20Wx4 (2PN FRBA) 586
HEAT FLR75Wx2 (BN FREA) 37
HOEAT FLRAOWX2 (SEPNIREA) /3 —1% 93
HEAT FLRAOWX2 (BN FREA) 192
HOEAT FLRAOWXL (SEIREA) /3 —1% 31
HOEKT HEZ2WxL (SENFREE) N —1i 4
HOEAT HI32Wx4 (RPN IEEA)
175W JKERAT (EAMHEA) 96
AN A=002 264
Ut — === 34
I—k—A—F— 24
4y B 22 i1% 24,000 BTU/h 29
53 B 22 344%60,000 BTU/h 41
R E A ZEFRE 12,000 BTU/h 12
b7 LA ZEER£90,000 BTU/ 1
R 7 (1.5 HP) 8
AR 7(1.5 HP) 2

Hidl : JICA FE2E
(2) BEOELXHEHE

201341 A725 20134 12 A £ CoO—F/M D ApESMEH &% FRICRT,

AR L A 57 TILHIN N
HCE =2 — 1 R AHFFEDT LRI F IR S (FRRIRIE - [k &



A T A e
4:&
High : JICA FRA

X516 HBIEXKEHAE (San Bartolo BiEAE¥HT)

H ¥ o & A8 ] 1% 155,558 kWh, 4F B8 & d  B1d 1,866,690 kWh, M DB AR K HA
%H1% 383,911 KL Th 5,

BEROMHE AT AT TRITRTHEY ZEHHIC L DHAN RS E < &R0 4% % 5D TN D,

Letwrior Lghting

= Mesrafiznecus

Equigrretit
W & Conditionsrs

L : JICA FRAERA
X517 BROWHEE/NT A (San Bartolo BiEEEHHT)
() BEEH =R F—Fik
1) FE1 - BEERMIIERE O LED M~ BT

SN IR D 20W., 40W D8 AT i 35 L OVEAMRIA D 175W /K ERAT & Z 11240 9W, 18W,
60W @ LED HREIZ AL 5,

2) %/ﬁ 2 ]\E‘A:*‘[Z ‘/vﬁ-_@%ﬁ

NEE o —2REL, HHLARVW U 7ORBZBEITHITT 5, 2BOTBEHEITE
NDFPFANR—AZRNR LT D,

TILPILN WL 58 AR T B r
LRI — PEF TR D (FHRIRIE - [k 2 B (2ot = — o R EHFTEAT



3)

4)

F¥E3 0 BERR LR O FH

RERRZEZRHIT < . FOELIET LTS, BEERZEHZRE O = R L —%hE 7.0 2>
5 85 LHETE S, T D ENREFIED = 2 )L X —5hR (L, 13.0~140 THDH Z &b,
R W 2 BER% 22 i ik i % i D SR ZGHRR G ~F 45 2 & TH = L X —Zh R W45
T 5,

FiE4 o Kowrasaik

2BROATBERHIT EVOZEGRIKIEE - BTBRE L TR0, RAOWREZMLT 5 L TH
TRLF—HRBIRFTE D,

(4) A= FNX—=ZRE LT OREH
U724 >DE R —FIELWEN LI2GE0E =RV —2 R & X ORERE TRIC

RY,
#5111 AHxXVLF—RIFHESR (San Bartolo FiBIFEHT)
BULE O[] e S fef FH o 1,866,690 kWh/4F
AT ol 2/ %8 Edag IRR NPV B/IC P [ AR
kWh US$ US$ % US$ F
1 BEERIRBIER(H OLED ] ~0 5 57 303,000 63,488 228,752 24.7 146,686 2.78 3.60
2 N&E P —0ikE 19,200 4,292 15,211 25.3 10,147 2.82 3.54
3 %ﬁﬁfm%@%%%%%ﬂ%“@ﬁ 228,700 55,518 241,779 18.9 90,323 2.30 4.35
4 KAt 45,744 10,101 22,905 42.9 35,601 4.41 2.27
A3t 596,644| 133,399| 508,647 22.9| 282,756 2.62 3.81
BRI — R 32.0%
Fa=DEVAS ] 10 4F
SF (F15]=2) 10%

High : JICA FRA

(5) AE L ~L DB T H X — D AT REMER

1)

BLAR O AR5

AEOFEBITENALEB L OZOLEBITE /L TO 2012 411 A5 2013410 A £ TH—
FEMoOBBLXMHAELY TRIORT, EFEFTENLOAFOEMELMH &I 95.1 GWh L&
HEhsd, Zo#EZ. BBt Ths AES BL U DELSUR b ftEn7-7F—% % b
EIZEH LT,

H AT i e zC2 AL 59 TN N
Bt = — 1 BB AET TR F— IR S G HRINE - i &



2)

#5112 2EOCEEFEAKRBIOEOFERESERE
AES DELSUR aEt
B (BlEY—Ee 2% 9,658 1,419 11,077
TR R (MWh/AE) 45,027 52,040 95,067
TR SHLEA (US RILIAE) 8,233,574 12,816,650 21,050,224

Hil : AESEB L U'DELSUR OF — X % % &1

BT FLF—alh

FEAIE =L X =W ORE RS | FF
ZTOFRERIVEIZ4FERETHD EHEHTE S,

BT E L OERBESM & 95,067 MWh Th o ERET S &, 2FE LU TOHER

DEXHNE R 28,520 MWh, £ DOEEREIL 253 B KAV ERESND,

JICA FHA IR

EMER & Z DOREHORIE

5T E VI 30%FEE D = R VX — D[

#5113 HFHEFEALOZE L~V TOETRLX—AREERE L ZOREH

(B 11,077

B AU MWh/4F 95,067

EEIN US$/4F: 21,050,224

Hr L ¥— 30.0%

Fll e MWh/4E 28,520

BT VX—IC L DHIBEE USS$/4E 6,315,067

B AR 4 4.0

BEa A b us$ 25,260,269

High : JICA GRS

EMENRD D |

TP LoN N
T RKLF

— IR S T HIIE - Tl 2

60

HAR = —T 1 RE

AR L EBEAD A
BIEPT



5.1.5 Sonsonate MEGATEC E:ffi 4%

(1) Ji e Ale e

Sonsonate MEGATEC H i # D sk B I1X3R D@ v

% 5.1.14  Sonsonate MEGATEC H:#ff 5% D fi s =

i 3% 44 FR Technical School Megatec

fEfT Km 63 Highway San Salvador to Sonsonate

Jii 7% 0D 12 F g 13.25 hours/day

EEER i 224,874 kWh/year

I B T i 568.64 m?

HER 16 HE

AR 700/200/ 125 —ix [RETFINY 3

ik B % 70

F e WA HEB2Wx2 (2= PN HEEA) 30
HOEAT HE32WxX3 (SR PN IERA) 91
HOEAT HE32Wx4 (SR PN HEAF) 4
HOESTRIFEER 15W 62
HOEAT FLRAOWX2 (RPN HREA) 20
175W KERLT (BB RRE) 14
400W A Z/LNT A RIT (BAMRET) 20
VA= 75
Sy B ZE % 60,000 -90,000 BTU/h 27
R E U2 36,000 BTU/W 1

Hidl : JICA FE2E [
(2) BEOELXHEHE

2012 412 A6 2013 4 11 A £ TO—F[M D HRIERM H &% TR RT,

AR LE AL 61
HAR 7 —T 1 BT

TN K
T RN A LIFITIR D I IRAE - AR



AR E

wh Monthly Energy Consumption

Hidh : JICA FH#&
518 HBIEXKMEEHE (Sonsonate MEGATEC i)

AEHOERME &L 18,740 kWh, AU H &3 224,874 kWh, -] DO EX LS LKA
1239978 KV TH D, 1 HE 4 AMMD A & ~EHEN DR VDL, REIKADRETH
50

BLROWEENT AT FHIORTEY EHIC LA RS2 < 2RO 49%% 5T 5,

20% 49%
— [- W Air Conditioning
‘ vﬂ /l ' W Miscellaneous Equipment
—) Interior Liehtine

HiL : JICA FRE
519 EXROWE AT R (Sonsonate MEGATEC Hfii4%)
(3) BEE =R F—Fik
1) FiE1 : BERRRRBIE{ O LED M~

SENMEAD 32W, 40W O EAT R . 38 X VRSB O 175W KERLT. 400W R &Z L5
A NETZ2ZFNFH 18W, 18W, 60W. 120W @ LED HBIIZ A #id %,

2) T2 ANRELP—DBRE

NE o —ZFEBEL MFHLR2N Y 7 ORAZ BB T T 5, T8 AL— R =,
Ny av—h, BIOSEELXIRET S,

TILPILN WL 62 AR T B r
LRI — PEF TR D (FHRIRIE - [k 2 HeCE = — o R A FEDT



3) FiE3 : BERRZEHERE O
BERZETHRAEITI T < . TONRLIET L TWD, BERZEHHR G O = /L X —2h3I1% 7.0 »»
5 85 LHEE SV, BT D BN ZEFIE D = K )L X —Zh= (L, 13.0~140 THHZ b,
FERME AT 2 FE A= AB LU 3 0 )b— A OBERRZE TR i & i h =R 2 i ak i~
T AL TCE R BN X 5,

4) Fik4 o KIFOEEGR(L

PR AN AB KOV Y 32 L — AOZERITITE — AR LT 0 . FIEOWIZ (L
T L THT XX —ARIIETE B,

(4) A=V X =R LOZEDORERH
FRL7Z2450B =XV —TE2EA LB AOBE ANV =2 R L ZOREHEEY TRIC
Z eI

£5115 BTRAX—RAFERE (Sonsonate MEGATEC Hifii:4%)

BUE DR B AU & 224,874 kWh/4E
AR IR R/ 4R s IRR NPV B/C P [T
kWh US$ US$ % US$ i
1 BEZR R0 OLED R B~ 5 57 35,360 7,431 30,010 21.1 14,228 2.48 4.04
2 NE L —oikiE 2,290 509 1,879 23.9 1,135 2.71 3.69

g BB ZE B D R 22 I B A ~ 0 B

25,320 5,984 65,807 -1.7 -26,398 0.91 11.00
4 KI WAL 10,037 2,330 7,946 26.5 6,368 2.93 3.41
Akl 73,007 16,254 105,642 8.7 -5,244 1.54 6.5
A2 FIEN0.3EERL 47,687 10,270 39,835 22.4 21,254 2.58 3.88

B — 32.5% (AFF-1

21.2% (&2 F15No.3%R<)

PAEVEVAS I 10 years
ElIC IR S 10%

Higlh : JICA FHER
Tk 3 OBERAE TR O FHL IR C & 2 B BEENUER WL RV 2 s, o
DFEZRS 3OOFELXEMNTLHZ L 2T 5,
(5) &FE L~ T RLX —O A et
1) BUROESME &

LEOFREE L OZF O TO 2012 4 11 A 225 2013 4 10 A £ ToO—F/M O ELH
HE% FTRIORT, 2FROAFOFMEBEXMHHEIX7GWh EEH IS, Z O%MHEIL.
Bl TH D AES B L OVDELSUR bt S5 — %24 L ICE I LT,

AR L A 63 TP AN N
LA = — T FRA TP LRI F IR S (FRRIRIE - [k &



#5116 Z2FEOEREBIVCZOFEMEREAE
AES DELSUR &t
o (Bl — v 250 3,614 991 4,605
BRI E (MWh/AE) 2,516 7,200 9,716
TR SHLEA (US RV 742,221 2,013,509 2,755,730

Hih : AES 38 X OVDELSUR &5 — % %, &2 JICA FAA HTER

2) BT FVF—AREMER & T OREEORE

FEIE R X =W OFERN D FRIT 20 E DOE =RV X— O RIREERH Y . £ D

BERIAEIT A FERETH D LHEFITE D,

R OFERELMEHEN 9,716 MWh TH D EIRET D &, &FE L~ TOEMOER

HIECRIT 1,943 MWh, £ OERIT 2.2 557 RIVERESN D,

#5117 FROLE L~V TOETRALX—AREHER L Z 0BG
(B 4,605
A MWh/4F 9,716
BEN US$/4E 2,755,730
Hrp L F—f 20.0%
Fll e MWh/4E 1,943
BT VX—IC L DHIBEE US$/4E 551,146
B AR 4 4.0
BEa A b us$ 2,204,584

HiBR : JICA SR
5.2 AFERREA

52.1 B

2012 FEDFHEIZ L A L. AfF 262 HIEA T 187,000 LT ONILMBANH V| Z D 80%7)S 175W /KER

ITC. FO8IEE X% 150,000 4T TH 5,

T LS ROV O FERBIARRGHITIE L A& 175W KERET2MER SV . LED AR EoER)

RIPMABEICRHT D5 Z LI h D REDATFNAFT—ZRPHFTE D,

521 AHAxzXNVFXF—HERLEZOREHE

BETFRR AR R i > 175W 7K ERAT 2 60WLED FRAFICACHA L 72 6 DB = R L X —2h B & Z OB EHEIT

TEROEY,

L LN NI
TR F— IR B IR - i

64

AR L EBEAD A
MR = — 1 FE I




RAEH T E

#521 ATXNVFPRLZOLEH
527547 Kapyy  |PRBTXTEAT
LED
R 2 ) W 175 60
AT GIL 149,578
H B & kWh 9,423,414 3,230,885
kWh 6,192,529
A THTH % 65.71%
US$ 1,238,506
FERTH D8 R kWh 74,310,350
US$ 14,862,070
5T A USS$ 500
et devisl USss 74,789,000
T IR IRFfH] 50,000
B i f 5.0

Hi - JICA FAAE

BEAT PR (i o 175W ZKERAT 2 60WLED FREAIZACHE L 7-3556 . 4[] 74.3 GWh OHIE L 720 . =
OEEFEILTSE L RV b,

5.3 rEEm
53.1 g

AR T L X — BT L OVAIEIRBAR I D& = L X — R ORR N b 2E LT L
20t s 4= BT R F =R LORHEMEZE TRIORT,

#531 AHEHMAOEZINLVE—HEL LIOZOREME
THekK UL AU I EgE | R EIE IRR NPV
MWHh/4E % MWh/4E | fisge (Millg) [ Mill US$ 4 Mill US$
R 74 (ANDA) 450 508,734 15% 76,310 8.487 38.2 45  17.96% 12.68
Il 174 8,746 30% 2,624 0.623 2.5 4.0  21.31% 1.21
HBHTE L 11,077 95,067 30% 28,520 6.315 25.3 40|  21.36% 12.28
i 4,605 9,716 20% 1,943 0.551 2.2 4.0 21.46% 1.08
A IEIRI 150,000 113,076 65% 73,499 14.862 74.5 5.0/  15.03% 15.29
At 735,339 25% 182,897 30.838 142.7 46|  17.19% 42.53
PA=VEIAS 5| 10 years

SF (F15]5) 10%

HiL : JICA AR

5o0% 7 Z—THTxNVFX—%2FEN L= OESMHEHEONIE RIS ET180 GWh IZET 5,
180 GWh X /L /LN RV 2RO ELME FHED 3%IZ/MHY% T 5,

AR L EKRARL. 65

HAR 7 —T 1 BT

TN K
T RN A LIFITIR D I IRAE - AR



532 FEMRR
ARG R O LA T ORI CEMT 2 2 & 2R ET 5.
EJENENL 11 ANDA O 7R > 755 L UOVASLIRE

D20 Z—TEKMEHEDIEFICE Ho XV —FELEHRTH L
ik y<@W@ﬁ%ﬁf%éo_@20®f7&~ﬂiémﬁiﬁ1WGWWﬁ
ZHUFT Y AN RV BIROESEHED 2.5%I2FH4 T 5,

BIEIRAL 2 FEITE L LU
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Total Project Cost
75miil $

Government

Ministry of Finance

l

The Fund established
by Ministry of Finance

Investment Fund of 38mill $
(PL Energy Savings FUND)

IDB/JICA

Loan (28 mill $)

CEL

wuteuo mill $)

Management

BANDESAL

(CNE or SIGET)

Implementation organization

Technical Adviser

Evaluation

Monitoring and Verification

Subsidy of 1/2 SuperVision
Investment Cost
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l Municipality
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Detailed Survey and Design
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Government IDB/JICA

Ministry of Finance

Total Project Cost

l Loan (75 mill $)
75miil $

The Fund established
by Ministry of Finance

Trust Fund of 75mill $ Management
(PL Energy Savings FUND) BANDESAL
Loan Repaymentfor Loan
ESCO Service
ESCO Municipality
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