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INTRODUCTION

The electricity sector in Nicaragua in 2006, faced serious problems such as poor acces to electricity (54%), an the energy generation
was based 75%, on non renewable sources together with a high inefficient use of the energy consumed, at the top of the problems
was a daily load shedding for up to 12 hours per day for some specific sectors.

Right after stepping in the Presidency of the Republic, Comandante Daniel Ortega Saavedra (2007), instructed the institutions of
the Nicaraguan electricity sector to prepare an immediate diagnosis to overcome the crisis.

The task shall consider key aspects such as the growth of electricity demand, the needs of electrical energy of other sectors (health,
education, water and sanitation, agriculture sector and industrial sector as well). All aspects mentioned before were in a very close
relationship with the electrification requirements of the municipalities and the immediate solution to the problem of energy load
shedding.

As a result of this diagnosis, an action plan was prepared, first objective was to eliminate load shedding and it was achieved in that
same year, 2007, the fundaments for a comprehensive development plan for the Nlcaraguan electr|C|ty sector were based on 3
drivers:

1. Rural electrification increase (electrical coverage).
2. Diversification of the energy matrix integrating into it
renewable energy (wind, biomass, geothermal, hydroelectric an
solar energy sources).
3. Energy Efficiency.




INTRODUCTION

In order to execute the plan, it was envisaged to strengthen and expand the National Interconnected System (SIN)
In addition, in 2007, Nicaragua's links with the Electrical Interconnection System of Central American Countries
(SIEPAC), both along the southern border (Costa Rica) and the northern border (Honduras), had not been completed
so far, leaving Nicaragua without the possibility of energy exchange, unable to use SIEPAC to satisfy its deficit.

Since 2007, the legal and regulatory framework of the Nicaraguan electricity sector has been improved, developed
and strengthened, to give greater agility and effectiveness to the plans of the Government of Reconciliation and

National Unity (GRUN).

All of the above contrasts with an Indicative Generation Expansion Plan whose generation plant projects have been
formulated, evaluated, and studied up to pre-feasibility (geothermal) and feasibility (hydroelectric, wind) levels,
ready for execution by the GRUN or any other private investor.
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NICARAGUA ELECTRIC SECTOR
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2017 . /

Law (272) y Distributed Egeneration Regulation
(Ley 951 - Reform)
Natural or legal persons generating electrical energy will b
able to sell surpluses to economic agents dedicated to th
distribution of electrical energy

EnergyEfficiencyiBilli(Eawi956)
To promote rational and efficient use of energyia,
guarantee energy supply and estimulate national
economy competitivieness.

Energy Generation from renewable sources (Law 967)
Extended deadline till 01.01.2023 for new to come RE projects and

extensions of existing RE facilities (under operation) to grant access to the
benefits of RE bill for projets with RE (Law 532).




Bottleneck Nicaragua energy sector 2006:

1) Load shadding of up to MMGE&({EB(D

lacklofJEnergylgeneration . om
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' 2 . 54 %

3) X% AR GOEREER Gl WiEe bajo
lowest in Cerntral America).

4) 75 % generation capacity based on fuel
oil.

5) Inefficient National Transmission
System.

6) Caribbean Coast inefficient isolated
sytems.

7)No Energy Efficiency Programs
Energética

8)Limited Regional Interconnected
System
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Development of National Electrification Ratio

Up to JUNE 2020 achieved 97.81% represents 43.81% increase compared with 2006
TARGET 2020: 98.42%
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Target 12,223 Houses with 6,049 additional new customers
INVESTIMENT - U$27.2 MM - (BCIE - OFID - GRUN)

Honduras &y raw \" KFI SR EU
2020 Y Leam s o conmuities e 18
0 s | Iy = @i Houses
N 20 Network lenght (km)

B Beneficiaries

Human Settlements
Houses

# Network lenght (km)
Beneficiaries
Total Proyectos
Houses

Network lenght (km)
Beneficiaries

515 PROJECTS

® 261 EXECUTED PROJECTS 2020

Costa Rica —_ 8[| ©254 UNDER PROGRESS 2020




NATIONAL TRANSMISSION SYSTEM (SNT)

EXECUTED PROJECTS 2007 -2019
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[TT_TIPROYECTOS EN EJECUCION O CON FINANCIAMIENTO S /'NTERCONEX'ON ELECTRICA
4 e T WASPAM-BILWI
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Estimated

Invet. P
NATIONAL TRANSMISSION SYSTEM rotm 3 w Commisio
—SuBTOTAL - 2019 I
P ROJ ECTS U N D E R EXEC UTIO N 20 20- 20 23 1 Construcciéon Nueva Subestacion El Sauce y Linea de Transmision 138kV. 11.7 2019
5 Refuerzos para la Conexidn de Proyectos Edlicos: Linea La Virgen-Masaya 230kV, 20.9 2019
TOTAL INVERTMENT: U$523.5 MM -
. - Construccion Subestacion San Juan del Sur, Linea de Transmision 138 kV y Obras
Conexas 1o 20D
W 4 gggir:sccion Subestacion La Dalia 138KV, Linea de Transmisién 138kV y Obras 15.0 2019
‘ INRCONEXION ELECTRICA Aumento de la Capacidad de las Lineas de 230kV de Interconexion Ledn-Frontera
[T 1PROYECTOS EN EJECUCION O CON FINANCIAMIENTO : WASPAM-BILWI 5 Honduras, Amayo-Frontera Costa Rica. 3.6 2019
PROYECTOS EJECUTADOS 2017-2018 % 6 Ampliacion Subestacion Diriamba 1 1 2019
Ampliacién Subestacion Ticuantepe II 2019

8 - SUBTOTAL - 2020 .BE-~

Honduras Ampliacién Subestacion Catarina 2020

9 Ampliacion Subestacion Acahualinca 2.3 2020

SE SANTA CLARA: 10 Ampliacién Subestacion San Benito 2.4 2020

Lol 1?8124'9'(" b 11 Construccién Subestacion Yali, Linea de Transmision 138kV y Obras Conexas. 20.2 2020

SE BILWI 12 Linea de Transmision Eléctrica en 138 Kv Siuna-Rosita-Bilwi y Obras Conexas. 33.9 2020

nstruccion Lin Transmision 230 kV San Benito - Los Brasil r

SEOCOTAL 13 Complementarias Anlo 230 Ky o oo o~ Los Bresies (Obres 57 2020

/ s SANTA CLARA 138KV 88 14 Aumento de la Capacidad de la Linea Acahualinca ~-Managua 4.3 2020

/ a = 554 15 Adquisicidon de Transformador Mévil de 30 MVA 1.7 2020

| Salvador SE ESTELI: I J5 142 KM DE LINEA DESDE 16 Construccion Subestacion Rosita y Obras conexas 5.0 2020

Trafo 15/25 MVA \ *‘ | A ASTURIASII MATIGUAS A SIUNA 17 Construccién Subestacién Bilwi y Obras conexas 4.1 2020

; " 138/24.9KV N 18 Construccion de linea de 230 kV Terrabona - San Benito - Boaco 69.0 2020
gl o= | susroTaL - 2021 B T

Trafo 15 MVA g 19 Ampliacién de la Capacidad Operativa del Centro Nacional de Despacho de Carga 11.0 2021

138/24.9KV 20 (fggsg/uccmn Subestacion Tola Provisional y Linea de Transmision Rivas - Tola en 8.0 2021

JIQUILILLO /\ 21 Aumento de la Capacidad de Transmision en las Lineas 230 kV 13.1 2021

W SE TERRABONA 22 Ampliacién Subestacion Ledn 3.4 2021

SE EL VIEJO: Trafo 20 MVA 23 Ampliacién Subestacion Los Brasiles 2.6 2021

Trafo 40 MVA 138/69KV 24 Ampliacién Subestacion El Periodista 2.6 2021

ANILLO DE ‘, ESPERANZA ;IEUEQF?EEL:::‘STEEECB?_EE::GON 25 Subestacion Malpaisillo 230 kV 49.1 2021
sl b : ____SUBTOTAL-2022AL2026 _ _ | 2195 |

SE SANDINO SE MASAYA 26 Construccién Subestacién Carlos Fonseca y Obras Conexas. 28.6 2022

LINEA SANDINO-MASAYA A A 22;37253#/\1’98 kV : ~ 27 Construccién de Subestacién Central y Obras Conexas 8.5 2022

\fArA’ \ 28 Subestacion La Esperanza 22.2 2022

‘2"5'#05 e I & Av . \""’ 29 Subestacién La Gateada 8.9 2022

SE ACAHUALINCA ‘0-A GRANADM 38KV SE GATEADA It SE BLUEFIELDS 30 Construccidon Subestacion Waslala 138 KV y Obras Conexas 12.8 2022

SOMVA (UG KV hia - Construccién de Subestacién Jinotega 138KV y Construccién de la Linea en Doble

if;zosv-rfﬁgﬁ;?-wv \\ . ggﬁi:g‘:ﬁgor{ 31 Gircuito Jinotega-Interseccién Ll'neg Planta Ceyntroamérica—Sebaco en 138 KV 7:3 2022

L) 15 MVA 138/13.8 KV 32 Construccidon Subestacion Santa Clara y Linea Ocotal-Santa Clara 138KV. 14.9 2022

‘ Y ;'\ SE RIVAS: = J 33 Construcci_c’)n Nueva Subes_tac_ig’)n VIERNDEIE! Y. Linea de Transmisiéon de 138 kv El 16.0 2023

| SEALTAMIRA & . 30140 MvA 13814 TOLA / \ L] _\‘_ * Sauce - Villanueva y Ampliacién de Subestacion El Sauce

| 30140 MVA 138/13.8KV j;ﬁ,“;;,’ﬂ'gw_m - NJXX)  SE LA VIRGEN 34 Subestacién Tola (Final) 19.6 2023

MO e 6.25 MVA SAN JUAN e 35 Construccion de Subestacién Pantasma 138 kV 14.3 2025

‘10 MVA i DEL SUR ., 36 Construccion de Subestacion Jiquilillo y Obras conexas. 16.5 2025

| 37 Construccion de Linea de transmision 230 kV de la Subestacion Boaco a la 49.9 2026

SE TICUANTEPE
2AUTO DE 75 MVA

Costa Rica

Subestacion La Gateada

GRAN TOTAL

523.5



SIEPAC PROJECT - U$494 Mio

PAIS Kms
Guatemala
El Salvador
Honduras

orte
Aguacapa

15 de Sept.

230/KV, single/circuit SOndm! _g
In double circuititowers Ticuantepe 4

Nicaragua
Costa Rica
Panama

gquacaliente

TOTAL 1,797

> 300 MW Capacity
> 28 bays over 15 substations
> 36 fiber pairs OPGW

Veladero

Line route 230 KV
Interconecction substations ‘
® Nacional Substations




230 KV TRANSMISSION

LEON I - HONDURAS BORDER

SCOPE:

> 76 km phase conductor replacement with associated

insulators, fittings and accesories.

> Instalation of 48 fiber pairs OPGW in the line Le6n —

Frontera Honduras border.

-

TOTAL Investment:

U$3.26 Mio

EUNDED: BY::
BID — KEXIM -
ENATREL

This Project is a part of
required transmission
reinforcement of Regional
Electrical Market in order to
guarantee transit of 300
MW by the National
Transmission System (SIN)




"CONSTRUCCTION OF SUBSTACION

LA CENTRAL 138 kV

-Benneficiaries?"‘ =1

INVEST:
USD 11.00 Mio
FUNDED:
BCIE-ENATREL

Banco Centroamencano
e da tegracmn Eronom’ca G
L

BENEFICIARIES:

95,853
IHLEDLDERS

i v

S
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Energy Efficiency

inhabitants

Less energy consumption for. better. illumination level

\ -
Substitution | Substitution
Substitution | 2,140,000 of 50 6 High 2,307 High 300 PV | eament
197,079 HG | incandecent | thousands efficiency EfficiencygAC panels in "t
and Sodium lamps by fluorecent boilers in in Giv. Offices | productive M% by
lamps in (LFC) in lamps for Public ' 1 ] s g?%ﬂmy G
_Stre_et residential LED in Hospitals. an. PIUSIPV,
lighting . e government 0= Hospitals. 4 GWh / %
GWh/ano | cwh/afio 2.8
GWh/ano




LAMP REPLACEMENT
INCANDESCENTES FOR SAVINGS (LFC)

The project to replace 2,140,000 AR B E
thrifty light bulbs benefited more
than 535,000 homes nationwide.
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INSTALLATION OF 50,000 LED LAMPS AND BULBS

Phase I: 20,000 lamps and
light bulbs installed

| . INSTITUCION CANTIDAD

NO. |NST|TUC|ON CANT'DAD Ejército Nacional Sector Administrativo 2,215
— SAVINGS Ministerio de Hacienda y Crédito Pblico (MHCP) 1,095
Loteria Nacional 615 GENERATED: Alcaldia de Managua 2,726
Ministerio de Industria, Fomento y Comercio (MIFIC) 1,074 Instituto de la Vivienda Urbana y Rural (INVUR) 476
! y ! 2-8 GWh/Yeal' Ministerio de Ambiente y Recursos Naturales (MARENA) 1,245

Direccion General de Migracion y Extranjeria (DGME) 836 | 6 [mnstituto Nacional Forestal (INAFOR) 391

- - - - Instituto de Turismo (INTUR) 545
Instituto Nicaragiiense de Turismo (INTUR) 6 INVESTMENT: 8 |Consejo Supremo Electoral (CSE) 1.198

(o]
N

6

Universidad Nacional Agraria (UNA 3,133 | 9 [Ministerio de Ia Familia (MIFAMILIA)
’ U$954’526 10 |Contraloria General de la Republica (CGR) 1,272
Universidad Nacional de Ingenieria (UNI) 5,252 BID 11 [Ministerio de Educacion (MINED) 188

[{=)
w

Universidad Nacional Autondma de Nicaragua (UNAN - MANAGUA) 5,787 JICA z;o:e“zj::fmie;:i:uilf (Izzrjl;blica (PGR) 25183 v
Universidad Nacional Autonéma de Nicaragua (UNAN - LEON) 2,340 BCIE 14 |Policia Nacional 1,536
Ministerio de Gobemacion (MIGOB) 1,747

TOTAL 20,000 Instituto Nicaragiiense de Cultura (INC) 2,346

- . Ministerio de Economia Familiar Comunitaria, Cooperativa y

Asociativa (MEFCCA) 1,354

2019

Instituto Nicaragliense de Deportes (IND) 157
Instituto Nacional Tecnolégico (INATEC) 261
Instituto Nicaragliense de Acueductos y Alcantarillado (INAA) 170
21 |Instituto de Pesca y Acuicultura (INPESCA) 166
Instituto Nicaragliense de Seguros (INISER) 1,229
Correos de Nicaragua 1,252
Instituto Nicaragliense de Aeronadutica Civil (IAC) 172

//

~

25 lInstituto de Desarrollo de la Informacion (INIDE) 78
Direccién General de Aduanas (DGA) 50
Direccién General de Bomberos (DGB) 57
Ministerio de Agricultura y Ganaderia (MAG) 1,087
Empresa Nacional de Transmision Eléctrica 1,676

TOTAL 30,000

N [ ©

Energy Efficiency




INSTALLATION OF PUBLIC LIGHTING
—— ~ Pl [ s ' 2020

P ogramado

Departamento 2020

e T\ 3 B 2 Managua 3,780
& AN e R o e o« )3 N 4 e & . {
i ’ ; 2SN P N SR oz TR S o o gt . - ¢ BoaCO 1 7290

Investment e i & = ‘-*f" giizi dega ;?28
Us25.7 MM & r\é 2 VL / Chontales 1130
\ SN i ey — _ Esteli 1,640

2007 = 2019 o 4 ; 4 A ,,b _ Granada 1,300

<. £ "T * :«\ S «S' %’f‘ v» 7 ": Jinotega 3,230

—167,07/9 street iy B G ,- AR TN Leon 2,370
Y ' AW Madriz 1,830

I|ghtlng luminaires A ‘ | s all 1,200
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—6,710 kilometers | | gy e | RACCN 690

: =TT Ao 1,380
of power lines. P ot 3 Rio San Juan 1,050
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— /3,761 |Ig hted '* T i Total general 30,000
blocks Y I\ IV estmenti2020
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The installation of "6 efficient systems for. water. heating in Hospitals™ has been

FINISHED — BCIE USD 1.155 MM 2020
EnergyjlEfficiency Objective: To replace obsolete
and inefficient STEAM

GENERATION  systems  with
EFFICIENT EQUIPMENT (Boilers).

No |Hospitals Municipality
1 Humberto Alvarado \WEREYE

2 Aleman Nicaragliense \EREIAIE

3 Antonio Lenin Fonseca \EETIE

4 Cesar Amador Molina Matagalpa

) San Juan de Dios Esteli

6 Ernesto Sequeira Bluefields

BCIE Investment : USS 1.2 MM
Saving: 4.7 GWh/year

100 %
FINISHED




INSTALLATION OF AIR CONDITIONING TO STATE INSTITUTIONS 2019 - 2020

In 2019, 1,760 efficient air.conditioners
were installed in public institutions, of
which 510 AA correspond to hospitals with
an investment of US S 3.4 million - BID.

No. INSTITUCION

10

12
13
14
15
16
17
18
19
20
21
22

TOTAL

CANTIDAD

2
1760

COMPLETION OF INSTALLATION OF 547
EFFICIENT CLIMATE EQUIPMENT IN STATE
INSTITUTIONS ”- BCIE US' $ 0.87 MM

INSTALLATION OF 547 CLIMATIZING EFFICIENT
EQUIPMENT- 2020

w (oo W O, [ R P Y gl |fw|D
DN O|lw N w|lo ag|w|(oo| b~
; : -

X //J‘

Y /4

No. BENEFITED INSTITUTIONS I(;“Uszlel'l-';:-'ﬁe

1 |MARENA 131

2 |INAFOR 45

3 |[INAC 10

4 [SIBOIF 17

5 | INPESCA 17

6 |[ENABAS 26

7 [INETER 47

8 |BOMBEROS DE NICARAGUA 31

9 [INTUR 18

10 [IND 29

11 [INATEC 36

12 |CORREOS DE NICARAGUA 30

13 (CRIMINALISTICA 14

0 [Tt I 37

SAVINGS GENERATED' 15 INSTITUTO NICARAGUENSE DE 45

6.59 GWh/Year I CULTURA

16 [INAA 14

US3.4MM - BID TOTAL 547




THE INSTALLATION OF:

2020

“300 PHOTOVOLTAIC SYSTEMS FOR THE PRODUCTIVE SECTOR”

100%

FINISHED

300 PHOTOVOLTAIC SYSTEMS

RACCN - RACCS

No.

Municipio

INSTALAR

A

INSTALADOS

mocatt 15 | 13
2 [MULUKUKU 15 15
IS (1]7 35 35
4 | PRINZAPOLKA | 108 108
5 |ROSITA c]) 30
6 |BONANZA 31 chl
7 BILWI 66 66

TOTAL 300 | 300

Bomba 2.5 HP
15 m3/dia (263 GIn/dia)

SFV.820 Wp




RUBEN DARIO NATIONAL THEATER
ENERGY EFFICIENCY - U$1.5 MM

« New efficient air. conditioning system

- 172.9 kWp Solar. Plant (Savings:
571,190 kWh /' year)

o Efficient Lighting System.




GENERATION MATRIX

JANUARY 01 TO JULY 26, 2020

RENEWABLE: 76.60%
NO RENEWABLE: 23.40%
IMPORTACIONES TERMICO
513.46 GWh 585.85 GWh
20.51% 23.40% \"\\
\ SOLAR
— | 12.26 GWh
/// 0.49%
EOLICA \ HIDRO
424.03 GWh 189.41 GWh

16.94% - 7.56%

GEOTERMICO
BIOMASA 40115132(;""“
377.74 GWh e
15.09% Dmax: 689.04 MW

Energy: 2,503.86 GWh

MATRIZ 2019 (GWh)

B
58.52 %
RENOVABLE

TERMICO
1,843.62 GWh

41.48% 5 601.20 GW

Energia: 4,444.83 GWh
Dmax: 717.5 MW 7

MATRIZ 2018 (GWh)

TERMICO
1,786 GWh

40.8%

RENOVABLE
2,593 GWh

5Q_29,
Energia: 4,378.8 GWh

Dmax: 721.8 MW |

MATRIZ 2006 (Gwh)

TERMICO
2,153 GWh -

74.0%
Energia: 2,908 GWh ~
Dmax: 500.8 MW




INCREASE INSTALLED GENERATION CAPACITY

Investment U$ 1,565.2 MM 2020

2006 2007-2020 2020 CAPACIDAD INSTALADA
por Tipo de Fuente (MW)
HIDRO
INSTALLED NEW TOTAL 1495
CAPACITY GENERATION INSTALLED /-
(MW) (MW) CAPACITY 154.5
(MW) e
754 879.08 1549.68 S
814.1 | coun
53% \ BIQMA’J(SA I TERMICA
HIYDRO 104.4 53.4 157.8 216/3
|| EOLICA 14%
GEOTHERMAL 87.5 77 154.5 soLar | 1862
THERMAL 440.3 439.2 814.1 o\
BIOMASS 121.8 102.5 216.3
WIND 186.2 186.2
SOLAR 20.78 oJWi: 3 INSTALLED: 1,549.68 MW

MAX DEMAND 2019:
717.5 MW

879 MW Installed 2007-2020




GENERATION MATRIX EVOLUTION 2006 - 2019

52 1% 57.2% 59205  08.82%

48.53%
51.87%
48.9%
41.4%
30.7%
34.0%
29.0% 34.5% i I

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Afios

m Non Renewable (GWh)  m Renewable (GWh)




INDICATIVEGENERATIONPLAN

PROYECTOS

NG-300MW Ciclo simple

Térmico

ANOS TOTAL

FUENTE
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2019-2033

CASUR (Ingenio)

Biomasa

Biomasa

El Velero

Solar 2

Solar 3

Solar 4

Solar 5

Solar 6

Solar - FV

Eodlico 1

Eodlico 2

Edlico 3

Edlico 4

Edlico

Geo 1

Geo 2

Geo 3

Geotérmico

Mojolka

El Carmen

Copalar

San Pedro del Norte

La Mora

San Martin
TOTAL
RETIRO

Hidrico
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In 2019 the companies EPR SOLAR and B&S Holding LTD carried out the pre-
investment studies, obtained the environmental permits, and the acquisition of the
land. In this year 2020 they will start with the construction of the Solar Plant in
San Benito with an investment of approximately US$ 100 million. The Boaco Solar
Plant will be built in 2021.

@S/E;Boaco

Empalme;de Boaco
\ © 20?3--: gle ) w
Image €.2019 CNES Al DU

Santa Rna

Rt el mwm&ﬁ




PROJECT LNG NATURAL GAS - New Fortress Energy

(300MW)

Background Main Power Plant Data:

21,08.2019 signed memorandum Installed Capacity: 336 MW
of understandig and a|ready Energy delivery: 2,233 GWh/year (Plant Factor 0.85)

o . Connection node : Sandino - 230KV substation
approved the Provisional License

Location:

Puerto Sandino, Storage and
regasification "off shore"

Currently in progress ESIA, EIR, soil investigation report among others.




PRE-INVESTMENT STUDIES FOR RENEWABLE GENERATION

Master. Plan - Selection of the 5 best FEASIBILITY S|tes (392 MW)

PROYECTO

POTENCIA
INSTALADA

VOLUMEN DEL
EMBALSE

PRODUCION DE
ENERGIA

INVERSION
TOTAL

COSTO DE
GENERACION

————————

MW hm3 GWh/afio MUSD USD/MWh -
| ELCARJMEN 76 432 321 e L 2
~ | MOJOLKA 71 649 225 =gl 5 ; e
| copalar 100 173 293 P L 3
| PARASKA 42 618 174 SAN PEDRO DEL
SAN PEDRO DEL NORTE | \123,{” | 36 | NORTE

e Gl s | (FEASIBILITY)
BIDﬁU$ 253" MM f W “Usazs

S FEASIBILIT.Y:2! SITES

00 1440000 1445000 1450000 1455000 1460000 1465000 1470000 1475000 1480000 1485000 1490000 14950(

| Embalses
O Cabeceras Municipales
Carreteras Principales
Carreteras Secundarias

T, - - -
R 2 HroA T

L) L) L] L) L) L] L) L] ¥ L) L) L] L) - ¥ ¥ L] 1
660000 665000 670000 675000 680000 685000 690000 695000 700000 705000 710000 715000 720000 725000 730000 735000 740000 745000 7501



WindiGeneration|Studies» (480:MW))

“Wind Generation!Potential/Study/in}10]sites¥ END:1$170027488

| Ll ¥ monthsfofAwindfspeedfdatal
averageloffaimy/As®

o [1]] EeasibilityMStudies: 6.

HONDURAS

140000"

Promedio de velocidad de vientos a Junio 2017

Velocidad de

Departamento Municipio Sitio Altura | Capacidad
: . > viento (m/s)
Jinotepe Mirazul 50m 2MW 5.9
Carazo
Diriamba Las Gutierrez 50m 40 MW 8.9

50m 52 MW 73
Chilamatillo 50m 80 MW 6.5
LaJoya 50m 45 MW 8.1

San Nicolas El Barro
Esteli

San Rafael del Norte

Esteli

Jinotega

Leon Santa Rosa del pefion  |El Tanque 50m 17 MW 6.4
La Paz Centro Santiago 50m 60 MW 6.3
Madriz San Lucas El Guayabito 50m 75 MW 5.4
San Isidro La Trinidad  [Los Chocoyitos 50m 40 MW 5.3
Matagalpa

San Isidro Las Mesitas 50m 40 MW 8.2

600000




COSIGUINA VOLCANO

“Investment U$49 8MM e L %J{
F_END{—‘\U$~ 3,7 ‘MM ' = Pre- FEASIBILITY g S L e
BID -*U$46,1 MM - FEASIBILITY " .

WITH THE SREP PROGRAM, THE SEEK IS TO DETERMINE
THE TECHNICAL FEASIBILITY FOR THE EXPLOITATION OF
THE GEOTHERMAL POTENTIAL OF THE COSIGUINA FIELD,
CARRYING OUT EXPLORATION ACTIVITIES IN TWO PHASES




RENEWABI'E Investment

AN ERATION PROJECTE U312 Millones
SOLARPLEANT,

Capacity
1.38 MWp

LATTRINIDAD.- DIRIAMBA

Number of Panels
5,880 Units

Panel Technology:

| Administrative
\ building
7

' Electric building

Monocrystalline

.

IN OPERATION, 2013

Panels Efficiency
18.3%

Panels Occupied Area
4,700 m2




OILAR PILANTT

DEAVERE 57 B SOILARIS

Located in (Pi1afte) SEle

INVESTMENT i
U$20 Millones ‘

46,350
SOLAR PANELS INVESTORS



SMALL HYDROELECTRIC POWER PLANT “YAKALWAS”
IN THE WIWILI MUNICIPALITY 2019

DISTRIBUTION NETWORKS
REHABILITATION 65 KM.

NETWORK EXTENSIONS 60 KM.




SMALL HYDROELECTRIC POWER PLANT "LA CAMALEONA”
IN THE SAN JOSE DE BOCAY MUNICIPALITY 2019

.

S

W70 e W g

i;‘;:’l-l-:l-l-nl-g

YEARIOR
COMPUETION:F20.19;

CONNEGTION
QUTAGE F2419KV,

V helRCHFalCamaleonajinterconnects;
Investment ket =2 < 5 withalsojkmjthreesphaselline
US$ 3.47 MM SR -




PROJECT

HYDROELECTRIC SAN MARTIN

Power: 5.7 MW
Investment: US $ 19.4 Million
Operation year: 2019

Location: El Tuma-La Dalia / Matagalpa
Developed by: IHC, S.A

Presa

,‘a.\.\‘\\s\\‘
e i

Inv\estm entf
U$ 19.4 MM

5 umﬁiﬁg

-nr,‘

Oscillation Tank

House of machlnes

\




N N AN L TN . RN g At

- Power 40 MW\

//\ .’\/ ~7 v FA .

: ; , | investment. US;$/50.1 M|II|on
\ e PROJ EC //\ : Operation yeqr:)2019 2019

Location:/RPotosi-Rivas

| 'BIOMASS! EGERSA (CASUR)
. /I;QSERSA plant s'[;lr\ted operatlons in
| 2019 L

il . [

pe -

lt/has atotal mstalled power, of 4OMW of
which 27MW,will dellver to the System

Transformer




RROJECTSIINICARIBBEANICOAST N FNP5FR CARIBE - 5% 579.0 MM

C1

(op

C3

C4

C5

Cé6

(oy/

Rural
Electrification

Settlement
normalization

18 MW Renewable
Generation Plants

Identification of
energy demand

Energy efficiency

I

2007-2023

22,864 Homes to be Electrified
119,579 Benefited population Investment US$51.2 Million

8,575 Housing to Normalize
22,424 Benefited population

Investment US$ 8.5 Million

15 Solar Generation Systems (15.2 MW)
5 Small Hydroelectric Plants (2.9 MW)

7 Commercial Agencies | T
21,120 homes benefited [._!4_“ j
110,458 Population Benefited

Investment US$ 107.7 Million

Identify the demand for electrical energy ,
in the 21 municipalities of the RACCN and RACCS. | i' T |
Investment US$ 1.66 Million A2 :

245 thousand saving bulbs / 4 thousand street lighting luminaires /
300 productive SFVs / Stadium and park lighting / Caldera Hosp.
Investment US $ 3.57 Million

Transmission
reinforcements

L

Construction of 10 Substations
335 MVA installed and 1,315 km LT 138KV / 230KV ‘
Investment US $ 400.4 Million

Corn Island
Electrical System
Modernization

Solar Hybrid System / Network Rehabilitation /
Energy Efficiency / Loss Reduction /
Little Corn Island Integration - Investment US $ 5.9 Million




TRANSMISSION LINE SIUNA — ROSITA -BILWI
NORTH CARIBBEAN COAST ZONE(RACCN) r " e

INVESTMENT Us 33.9 MM

70 KM OF 138KV.LINE' S8
FROM SIUNA'TO ROSITA -}

o potaze s | [LASCOPE:

i P Newj;RositaSubstation.
New,Bilwi/Substation.
Mulukuku;Substation Expansion.
Siuna Substation Expansion.
208Km TransmissionLine.
270km MLK-BIL Fiber.Optic/Line.

Benefited population:

155,000 inhabitants




EL TORTUGUERO SUBSTATION 138 KV

OFID U$21 6MM

EL TORTUGUERO “

SUBSTATION

\yb)

100 km of 138kV
' transmission line
SE «SANTO DOMINGO

@

_~J‘

v
10Rtales

Benefited population:
49,200 inhabitants

Renewable Generation:
They will connect:
3MWp Solar Plant (In

financing
management)

At Kukrahill SMWp
Solar Plant

¥ 71t
SEJA ESPERANZA ;
Rama Reqion‘Autonomaldel AtlanticoiSuf
|

i

$E BLJEFIELDS
Bluefields '/ ’
0 }

i\‘ \

0
+Google Earth

SIGN A LOAN
AGREEMENT IN
JULY 2020

SCOPE:

EL TORTUGUERO Substation:

1 transformation bay with 138 / 24.9kV voltage ratio.

1 15 MVA, 138 / 24.9kV power transformer.

24.9kV Metaclad cells, indoor type, with their respective equipment.
Auxiliary Services (AC Panels; DC; Rectifiers and Batteries) and own services
tfransformer.

Automated confrol, protection and measurement system.

Ground grid system and aerial shielding of the substation and the control
building.

Perimeter lighting system and substation bays.

Metal structures for lattice-type frames.

Conductor, insulators and fittings for the bars, downspout and connections
between equipment.

Acquisition of land.

LA'ESPERANZA Substation Expansion:

1 line bay at 138kV, with switch and bypass disconnector.

138 KV bar, includes gantries, conductors, insulators, and hardware.
Expansion of the Ground and Aerial Shielding Network System.

Expansion of the Automated Control, Protection and Measurement System.
Expansion of the Lighting System in the new bays.

Control cables.

All civil works.

Transmission line:

100 km of 138kV transmission line, between the La Esperanza substation and the
new El Tortuguero substation, with 556.5 kcmil ACSR conductor and OPGW type
guard wire, mounted on lattice tower and pole structures.



SolarGeneration %‘ﬂm
STAN JUAN DE ICARA

Iestment
US1,4 Million

\‘

#,5 ; 7 . ) 1,017 Solar panels,
Morrito EI Amerh{ia 4 2 Diesel Plants generators, metal

210 KW each structures, etc.

T % RONEE S
* .‘ b A . ‘ ’r L )

EN OPERACION, ENERO 2019

L . San Miguelito

e San Carlos

[

El Castillo

San Juan
del Norte

BID Investment
‘3 ~USS 1.4 MM



CORN ISLAND (RACCS)
Hybrid Solar Generation System

Lt

&)
_»

Note: An increase in BATTERIES2 MW -U $
2.0MM and in Network Renovation is required
to reduce Energy Losses.

BACKGROUND
Households : 1,943 20 19
Population 7,656
Annual energy
consumption MWh 649.7
Peak demand 0.91
installed capacity MW : 2.0

COSTOS DIRECTOS DEL PROYECTO

ITEM DESCRIPTION T | MONTO (US$)

| 1 [supplyofGoods | BID 5411808648 |
| 2 owilworkks | BID s 182,400.00 |
| 3 [RelatedServices | BID s 239500.00 |
| suBTOTAL(USS)  [s 4539,986.48]
OTROS COSTOS
| 4 supervision | BID IS 165963.00]
| 5 Feasibiltystudy 00000000 | BID |5 128571.42]
7

PROJECT BENEFITS

Diesel
consumptio
n Gallons

Without the Project (April l
With the Project (April 2020)
BENEFITS -21,636.00

generation
Hours

Cost/ Gls. | Diesel Cost | Saved
Diesel USS | (USS/Mes) | %
2 [ wesn| |
0 | ] |

6923520 4




Caribbean Coast SOLAR SYSTEM VOLTAIC-2020 - 2022

US36.1 MM INVESTMENT2020:
h U $ 1 4 - 4 M M Numero de Numero de
Phase T Dpto Municipios paneles beneficiario
4, 2 0 0 S FV » solares s
YEARS 2020/ -'2022 e
Y SF El Castill 1,296 7,680
10,522|SEV, _ sl
a Rio San JuanSan Carlos 926 5,436
‘ San Miguelito 104 624
Laguna de Perlas 2,561 13,854
..... Desembocadura
de Rio Grande 353 1,854
RACCS
El Rama 2,379 13,134
Nueva Guinea 833 4,614
El Ayote 1,260 7,236
RACCN Siuna 810 6,600

San Carlos

Lapan, Bilwi

A T S AT R TR TR

Financing Phase I:

KKorea Eximbank
USS 33,000.000

Gobierno de Reconciliacién
¥ Unidad y

£ Nacicnal /
S Pucsto, Prseldarts!

USS 3,089,000



INSTALLATION OF 5 SOLAR SYSTEM
VOLTAIC - CARIBBEAN COAST

B4 R

Potencia Cantidad
Region Municipio Sitios aInstalar Inversion (USS)  Aprox. de
(Kwp) Paneles

f
LAGUNA DE PERLAS
30| 240,000 1,018

| RACCS [ELAYOTE  JELAYOTE | 600 480000] 2036

TOTALES 1,800 1,880,000 6,108

No.

Karawala
SUbu——

N H R ' a USS$ 1.9 Millions
» il SR % <\ mm Little Corn ENATREL

gt & E A SR
Island

/‘" ;iép : s
féﬁld Capacity 1.8 MWp

3 Number of Solar Panels:
16108




INSTALLATION of 6 Hybrid Solar Generation System

EN RACCN Y RACCS.
WASPAN T BILWI 1. WASPAN: 3 MW U$ 5.4 MM
BILWI:
SIUNA:

7 30LAR

PLANTAS BIOMASA Solar Hibrido = 3MW u T Solar=4MW
L PLANTAS GEOTERMICAS .
nduras

Ml PLANTAS HIDROELECTRICA SIUNA

2

3

ol pLANTAS TERMICAS Solar= 5MW 2 \ i : 4.
6

f PLANTAS EOLICAS

LAGUNA DE PERLAS
Solar Hibrido = 2MW

BLUEFIELDS

INVESTMET |

UsSs$ 38.0
Millions

wusta Rica =

4 MW U$ 6.8 MM
5 MW U$ 5.0 MM

LAG. PERLAS: 2 MW U$ 5.4 MM
KUKRA HILL: 5 MW U$ 8.3 MM
BLUEFIELDS: 6 MW U$ 6.9 MM

O-“

TOTAL :
CAPACITY
25.0 MWp

X R R
..... B

Photovoltaict modules
- 'Converter phe

Lithium Ion Battenes,'Inverter -charger
_"'SCADA control
Interconnectlon to MT‘Clrcwt
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LEYENDA

Fibra Optica proyectada

LT 230KV
LT 138KV
nmne LT 69KV

K Subestaciones Eléctricas
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NATIONAL BROADBAND PROJECT- U$50 MM

2,580 Km fiber optic, g € )
taking advantage of \ 0,322 0.9
the infrastructures, B
Lo S SU DSt Lo S I lof ADSS b o tice
jofithe SIS &8 5932 km of OPGW fiber optics.
-93 Municipalities
-100 INTA Telecentres
-129 MINSA positions

ol

Cables

g

LA
: o~
—— SIEPAC ¢
—— CFEelSA @‘L; W=

Obras Adicionales




| Data transport activation MINED

The National Institute
Professor Guillermo Balladares

03 AP (Access Point) were placed to guarantee WIFI in
3 Schools in Managua: Colegio Luxemburg, Josefa
Toledo and Colegio Santo Domingo in Managua

| Cano in Esteli was attended

oy & o —

Technical support was provided to 22 educational centers
at the national level

Technical tasks:
Last mile fiber optic.
Equipment
installation: AP Wifi
and CPE Mikrotik




NATIONAL BROADBAND PROJECT- INTA (Telecentres)

Internet service and data transport were

activated in 06 Telecentres s

San Erancisco Libre — Managua
San José de Cusmapa — Madriz
Matiguas — Matagalpa
Quezalguaque - Ledn
San Francisco del Norte y San Juan de
Cinco Pinos - Chinandega

Internety10:30/Mbpsip

[dotoldels computadoras CONJSusS
accesoriosjtambiénjunalimpresora



NATIONAL BROADBAND PROJECT— MINSA

transportiservicelactivated
int129]MINSA!

localities):
eonjiCninandegay
mmmmhm
DIEE‘:ILEI;@%]?E}I};
IE?R!EE;




Empresa Nacional de Transmision Eléctrica




