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SUMMARY 
 

1. Background of the Project 

In the Federal Democratic Republic of Ethiopia (hereinafter referred to as “Ethiopia”), more than 
90 percent of the total generated electric power (e.g. 10,464 GWh in 2015/2016)1 is annually 
produced by hydroelectric power generation. However, the hydroelectric power supply becomes 
unstable during the dry season.  Furthermore, the gap in supply and demand between the existing 
facility capacity in 2016 and the peak load prediction for 2020 is expected to be approximately 
4,800 MW. Electricity access rate is 23.3% (e.g. the average access rate in Sub-Saharan Africa is 
approximately 43%). Stable power supply is one of the main issues in Ethiopia’s Second Growth 
and Transformation Plan (hereinafter referred to as “GTP2”). As an alternative base load power 
supply to hydroelectric power, the potential amount of geothermal resources in Ethiopia is 
expected to be around 5,000 MW (GTP2). Geothermal power development is expected to 
contribute to improving both the quality and quantity of Ethiopia’s power supply.  According to 
the domestic electric power development plan (2013 - 2037), by 2037 geothermal power 
generation of 5,000 MW by 50 units of generation facilities is planned.  On the other hand, 
currently both Ethiopian Electric Power (hereinafter referred to as “EEP”) and Geological Survey 
of Ethiopia (hereinafter referred to as “GSE”) lack experience in geothermal power development. 
There are currently no geothermal power plants in operation in Ethiopia.  

Aluto Langano area (located approximately 200 km to the south of Addis Ababa) is one of the 
most promising areas for commercialization of geothermal power generation. In 2010 – 2016, 
The Japanese government assisted in the production of two (2) exploration wells (LA-9D and LA-
10D) using the Program Grant Aid for Environment and Climate Change.  The Ethiopian 
government has also started procuring drilling rigs for the World Bank (hereinafter referred to as 
“WB”) supported project to drill production and reinjection wells.  Including the successfully 
completed exploration wells of LA-9D and LA-10D by Japan, continuous drilling of production 
wells is planned for the large-scale geothermal power generation project in Aluto Langano area.  
However, there is concern that the existing wells might be left idle until the power plant is 
commissioned, because a considerable amount of time is necessary to drill the production wells, 
then to confirm the expected steam quantity, and then to construct the plant.   

In this project, by installing a geothermal wellhead power system which uses these existing wells 
(LA-9D and LA-10D), it will enable early generation of geothermal power in parallel with the 
drilling of the production wells.  This will allow project cost recovery to be attained from the 
initial stage of geothermal development.  Also, early manifestations of the project development 
effect can be expected.  Risks for production well development for the proposed geothermal 
wellhead power system need not be taken into account because the system plans to use steam of 
the existing wells LA-9D and LA-10D.  Furthermore the proposed system is a mobile unit type 
that can be transferred to other geothermal development sites.  Utilizing this method of operating 
a geothermal wellhead power system is expected to facilitate a rapid effect regarding domestic 
geothermal generating operations in Ethiopia. 

Based on the above background, the Ethiopian government requested in a letter dated 21 April 
2015 (ref No. B-C-3/20/34) to receive Japan Grant Aid for a geothermal wellhead power project 
that will contribute to the development and promotion of the geothermal power business in Aluto 
Langano.  In response to the request from the Ethiopian government, the Japanese government 
decided to conduct a Preparatory Survey for the Project for Geothermal Wellhead Power System 
(hereinafter referred to as “the Project”), and entrusted the Preparatory Survey to the Japan 
International Cooperation Agency (hereinafter referred to as “JICA”).  JICA sent the Preparatory 
Survey Team for the Outline Design (hereinafter referred to as “the Survey Team”) to Ethiopia in 

                                                      
1 EEP Generation Operation Data, Ethiopian Fiscal year July 2015/June 2016  
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July 2016 and January 2017, and the Survey Team produced the Outline Design of the Project.   

 

2. Contents of the Project 

To achieve above target of the Project, a Geothermal Wellhead Power System (5 MW) will be 
installed in Aluto Langano area to start power generation in the early stages of geothermal 
development.  The Project will contribute to Ethiopia’s energy policy of increasing power supply 
capability to urban areas, reinforcing of base load plants, developing renewable energy in order 
to export electricity to neighboring countries, and improving the present situation of hydropower 
dependency.   

This Project consists of the following components. 

[1] Steam Gathering System:  
Two phase flow is separated into steam and brine at a separator.  The separated steam 
is sent to a turbine for the wellhead power system.  The separated brine is sent to a 
reinjection well. 

[2] Wellhead Power System:  
Geothermal steam drives the turbine of the wellhead power system, and the generator 
connected to the turbine generates electricity.  The generated electricity is sent to the 
power line through a step-up transformer. 

[3] Substation System (Including 15 kV Distribution Line):  
The voltage of the generated electricity is boosted to 15 kV by the step-up transformer, 
and the boosted electricity is sent to the new 15 kV power line and the existing 15 kV 
distribution line, which is connected to the national grid through the Adami Tulu 
substation. 
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Steam Gathering System 
Item Qty Description 

Two-phase piping 1 set From 2 x production wells (LA-9D and LA-10D) to 
separator; piping, valves, instruments, insulation, pipe 
supports, etc.  

Steam piping 1 set Piping, safety valve, bypass valve, rapture disk, steam flow 
meter, valves, instruments, insulation, pipe supports, etc. 

Brine pipeline 1 set Pipeline between separator and reinjection well; piping, 
valves, instruments, insulation, pipe supports, etc. 

Separator 1 set Bottom outlet cyclone separator, hot water tank (depending 
on contractor’s system), level control valve, discharge 
valve, brine flow meter, valves, instruments, insulation, 
pipe supports, etc.  

Scrubber 1 set Scrubber, piping, valves, instruments, pipe supports, etc. 
Scrubber type will be decided by contractor. 

Pressure control system 1 set Steam relief valve, bypass valve, thermal insulation, etc. 
Separator level control 
system 

1 set Level control valve, brine relief valve, piping, thermal 
insulation, etc. 

Drain transfer pump 1 set Pump, motor, piping, power supply system, instruments (To 
transfer the miscellaneous drains from LA-9D thermal pond 
to reinjection pipeline.) 

Steam flowmeter 1 set Main steam flowmeter, transmitter, thermal insulation, etc.
Instrumentation 1 set Temperature instrumentation, pressure instrumentation, 

flow instrumentation, level instrumentation, 
instrumentation mounting material, installation accessories, 
etc. 

Platform 1 set Scaffolding, corridor, steps, ladder, hand rail, etc. for 
maintenance works 

Hoist 1 set Hoist, gantry, hanging metal fitting, etc. for maintenance 
works 

Foundation works 1 set Foundations for pipeline, vessels, equipment, etc. including 
foundation bolt, anchor bolt, supports, culvert, etc. 

Installation 1 set Including transportation and corrosion proof painting 
Test, adjustment and 
commissioning 

1 set Hydrostatic test of pipeline and nondestructive test at 
welding points based on international standards such as 
ASME B31.1, ASME BPVC, or equivalent 

Consumables, spare parts 1 set Spare parts, consumables during commissioning, special 
tools, etc. 

Detailed design 1 set Design documents and drawings 
Manuals 1 set As built drawing, operation manuals and maintenance 

manuals 
O&M training 1 set  
Fence 1 set EEP’s scope 
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Components of Wellhead Power System 
Equipment Qty Description 

Turbine and auxiliaries 1 set Single flash single flow back pressure type turbine 
including steam strainer, main steam stop valve and 
governor valve 

Turbine exhaust silencer 1 set 10 m height silencer with piping, valves, instruments, 
insulation and supports 

Lube oil system 1 set Oil tank, oil pump, emergency oil pump, oil cooler, vapor 
extractor, strainer, filter, etc. 

Gear reducer 1 set Depend on manufacturer’s design 
Generator and auxiliary 
equipment 

1 set Horizontal cylindrical type generator with blush 
less/PMG static type exciter 

Enclosure 1 set To protect turbine, generator and auxiliaries from wind, 
rain, dust, etc. also for countermeasures against noise 
from turbine and/or aux equipment.  Door(s), lighting, 
maintenance working space should be equipped. 

Station service 
transformer 

1 set Outdoor type oil immersed ONAN step-down transformer 
with ± 5% tap changer 

Medium voltage 
switchgear 

1 set Outdoor type metal enclosed self-standing 6.6 kV 
switchgear (voltage level 12 kV) with circuit breakers, 
disconnection switches with earthing switch, potential 
transformer and lightning arrester  

Low voltage switchgear 1set Indoor type metal enclosed self-standing 400 V motor and 
load control center 

DC power supply system 1set Indoor type metal enclosed self-standing DC 110V 
distribution board(s) including AC/DC converter, 
transformer, dropper, battery and battery charger system  

Distributed control system 1set Indoor type metal enclosed self-standing, which can 
operate and monitor all the equipment of the wellhead 
power plant, steam gathering system and 15 kV 
distribution line 

Turbine-Generator control 
panel 

1set Indoor type self-standing metal enclosed panel with 
turbine speed control, load control, voltage control, plant 
OPS function and maintenance tools  

Generator and transformer 
protection panel 

2 
panels 

Indoor type metal enclosed self-standing protection panel 
for generator and transformer including test terminal and 
maintenance tools 

Medium voltage cable 1 set Power cable and accessories (generator – generator 
switchgear, medium voltage switchgear – station service 
transformer, power receiving panel – 15 kV step-up 
transformer) 

Earthing system 1 set Grounding mesh, wire, rod or plate 
Low voltage cables 1 set Power cables and accessories (low voltage switchgear – 

each load) 
Control cables 1 set Control cables and accessories 
Control room (Container) 1 set Container type with air-conditioning equipment and H2S 

filter 
Remote operation system 1 set Remote monitoring system for wellhead power plant from 

the existing Pilot Plant 
Fire protection equipment 1 set Fire extinguisher as necessary based on manufacturer’s 

design, smoke and fire detector, alarm device 
Conduit pipes 1 set Conduit pipes for cable installation and protection 
Cable tray 1 set Cable tray and supports for cable installation 
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Components of Wellhead Power System 
Equipment Qty Description 

Lighting 1 set Lighting devices for plant compound 
Lightning protection 
equipment 

1 set Lightning protection devices in plant compound 

Hoist 1 set Hoist, gantry, hanging metal fitting, etc. for maintenance 
works 

Foundation works 1 set Foundations for equipment, oil-water separator, oil fence 
etc. including foundation bolt, anchor bolt etc. 

Installation 1 set Including transportation and corrosion proof painting 
Test, adjustment and 
commissioning 

1 set Hydrostatic test of pipeline and nondestructive test at 
welding points based on international standards such as 
ASME B31.1, ASME BPVC, or equivalent 

Consumables, spare parts 1 set Spare parts, consumables during commissioning, special 
tools, etc. 

Detailed design 1 set Design documents and drawings 
Manuals 1 set As built drawing, operation manuals and maintenance 

manuals 
O&M training 1 set  
Fence 1 set EEP’s scope 
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Substation including 15 kV Distribution Line System 
Equipment Qty Description 

15 kV step-up transformer 1 set Outdoor type ONAN step-up transformer with OLTC 15 
kV +/- 7.5% 

15 kV switchgear 1 set Outdoor type metal enclosed self-standing type 15 kV 
switchgear (voltage level 24 kV) with circuit breakers, 
disconnection switches with earthing switch, potential 
transformer and lightning arrester  

15 kV cables and 
accessories 

1 set Power cable and accessories (15 kV step-up transformer – 
15 kV switchgear – line switch of electric pole) 

Termination pole with line 
switches 

2 sets Termination H type wooden pole, cross arm, earthing rod, 
line switch, lightning arrester, stay wire, optical fiber 
cable support 

Intermediate pole 2 sets Intermediate T type wooden pole, cross arm, optical fiber 
cable support 

Light angle pole 3 sets Termination H or A type wooden pole, cross arm, stay 
wire, optical fiber cable support 

Heavy angle pole 4 sets Intermediate T type wooden pole, cross arm, stay wire, 
optical fiber cable support 

Strain pole 7 sets Strain H or A type wooden pole, cross arm, stay wire, 
optical fiber cable support 

Connection to the existing 
distribution line 

1 set U type cross arm, ball eye, socket eye, clamp, big collars, 
small collars 

Overhead conductor 1 lot Overhead conductor, AAC 95 mm2 , 2400 m 
Pin insulator 1 lot Pin type insulator, 22 kV, pre-form tie strap 
Disk insulator 1 lot Disk type, 22 kV, retention type clamp 
Lightning arrester 1 lot Insulator type arrester, 28 kV distribution line, pre-form 

tie strap 
Foundation works 1 set Foundations for equipment, oil-water separator, oil fence 

etc. including foundation bolt, anchor bolt etc. 
Installation 1 set Including transportation and corrosion proof painting 
Test, adjustment and 
commissioning 

1 set  

Consumables, spare parts 1 set Spare parts, consumables during commissioning, special 
tools, etc. 

Detailed design 1 set Design documents and drawings 
Manuals 1 set As built drawing, operation manuals and maintenance 

manuals 
O&M training 1 set  
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3. Project Schedule and Cost Estimation 

After the conclusion of Grant Agreement (hereinafter referred to as “G/A”), the project will be 
implemented within a 24 month period; 5.5 months for the period of implementation design up to 
the contractor contracting, and then 18.5 months for procurement, installation and commissioning. 

The estimated cost undertaken by Japanese Grant Aid is confidential and will not be disclosed 
until the Project contract signing.  

The estimated cost undertaken by the Ethiopian Side is 16.7 Million ETB (Approximately 
equivalent to 82 Million Japanese Yen).   

 

4. Project Evaluation 

(1) Relevance 

It is judged that the validity of the Project is high because this Project contributes not only to the 
development and realization of the energy policy of Ethiopia but also is beneficial to the general 
public.   

(2) Effectiveness 

The effect expected by implementation of this Project is as follows; 

1) Quantitative Evaluation 

Outcome Index 
Basic Value (2016) 
(Value at present) 

Target Value (2022) 
(3 years after Project 

Completion) 

Annual Availability (%) 0 70.0 

Annual Total Generation Power 
(MWh) 

0 15,943 

 

2) Qualitative Evaluation 

In the Aluto Langano area, the early commencement of the geothermal power generation will 
contribute to the expansion of investment, increase power supply capacity, secure a 
diversification of base load power resources, and contribute to economic development in the 
Aluto Langano area. 

The power plant of the Project will be connected to the main transmission line and the target 
annual total power generation will be equivalent to the consumed power capacity used by 
240,000 people (equivalent to approximately 70% of the population in the Aluto Langano 
area). 

 

(3) Economic Evaluation 

The Financial Internal Rate of Return (hereinafter referred to as “FIRR”) of the Project is 
estimated to be 8.5% based on the conditions of a 15 year project life, plant relocation at every 7 
years, and a power selling price of 8.11 USc/kWh (agreed with EEP for the purposes of this 
evaluation). 

The Economic Internal Rate of Return (hereinafter referred to as “EIRR”) of the Project is 
estimated to be 28.2% based on an alternative project of a diesel power plant project with an 
equivalent power output capacity.   
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Chapter 1 Background of the Project 

1-1 Background of the Project 

In the Federal Democratic Republic of Ethiopia (hereinafter referred to as “Ethiopia”), more than 
90 percent of the total generated electric power (e.g. 10,464 GWh in 2015/2016)1 is annually 
produced by hydroelectric power generation.  During dry seasons, the instability of hydroelectric 
power supply becomes an issue.  The 2015/2016 drought was the worst in the last 50 years and 
rendered some of the hydraulic power generation plants of the country inoperable.  Furthermore, 
differences in supply and demand when comparing the existing facility capacity in 2016 with the 
peak load prediction for 2020 is expected to be approximately 4,800 MW.  The electricity access 
rate remains approximately 23.3% (e.g. the average access rate in Sub-Saharan Africa is 
approximately 43%).  Therefore, stable power supply is one of the main issues in the Growth and 
Transformation Plan 2 (hereinafter referred to as “GTP2”).   

As an alternative base load power supply to hydroelectric power, the potential amount of 
geothermal resources in Ethiopia is expected to be around 5,000 MW (GTP2).  Geothermal 
power development is expected to contribute to improving both the quality and quantity of 
Ethiopia’s power supply.  In order to stabilize the power supply, the development of abundant 
geothermal resources existing in Ethiopia is considered to be an effective countermeasure.  In 
September 2014, Ethiopian Electric Power (hereinafter referred to as “EEP”) commissioned 
Parsons Brinckerhoff to prepare a 25-year master plan for the expansion of the electric power 
system (Ethiopian Power System Expansion Master Plan, hereinafter referred to as “Power 
System Expansion M/P”).  According to the domestic electric power development plan (2013 - 
2037), by 2037 geothermal power generation of 5,000 MW by 50 units of generation facilities is 
planned.  On the other hand, currently both EEP and Geological Survey of Ethiopia (hereinafter 
referred to as “GSE”) (two parties responsible for the development of geothermal power 
generation), lack experience in geothermal power development.  There are no geothermal plants 
in operation in Ethiopia.  Accordingly it is an issue for agencies such as EEP and GSE to improve 
their abilities regarding geothermal development.   

Although there are 22 main potential geothermal development sites in Ethiopia, drilling of wells 
and installation of a geothermal plant (a Pilot Plant that started operation in 1998 but is now 
inactive) has only been implemented in the Aluto Langano area, East Shewa Zone, Oromia 
Region.  Aluto Langano area, located approximately 200 km to the south of Addis Ababa, is one 
of the most promising areas for commercialization of geothermal power generation.  In 2010 - 
2016, the Japanese government assisted the production of two (2) exploration wells (LA-9D and 
LA-10D) using the Program Grant Aid for Environment and Climate Change.  The Ethiopian 
government has also started procuring drilling rigs for the World Bank (hereinafter referred to as 
“WB”) supported project to drill production and reinjection wells. The WB supported production 
wells, together with the existing wells (LA-9D and LA-10D), plan to provide steam to a large-
scale geothermal power generation project that Japan International Cooperation Agency 
(hereinafter referred to as “JICA”) is currently preparing.  However, there is concern that the 
existing wells might be left idle until the power plant is commissioned, because a considerable 
amount of time is necessary to drill the production wells, then to confirm the expected steam 
quantity, and then to construct the plant.   

In this project, by installing a geothermal wellhead power system that uses these existing wells 
(LA-9D and LA-10D), it will enable early generation of geothermal power in parallel with the 
drilling of the production wells.  This will allow project cost recovery to be attained from the 
initial stage of geothermal development.  Also, early manifestations of the project development 
effect can be expected.  Risks for production well development for the proposed wellhead power 

                                                      
1 EEP Generation Operation Data, Ethiopian Fiscal Year 2015: from July 2015 to June 2016 
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system need not be taken into account because the system plans to use steam of the existing wells 
LA-9D and LA-10D.  Furthermore, the proposed system is a mobile unit type that can be 
transferred to other geothermal development sites.  Utilizing this method of operating a 
geothermal wellhead power system is expected to facilitate a rapid effect regarding domestic 
geothermal generating operation in Ethiopia. 

The Ethiopia government positions geothermal development in the country as an indispensable 
part of its GTP2 (2016-2020).  Therefore, it is focusing on the promotion of geothermal 
development by, among other actions, the establishment of a Geothermal Law and the 
reorganization of the current structure for geothermal business.   

In order to promote the development of geothermal resources and power generation projects, the 
abovementioned structure relating to geothermal development in the country is under review.  By 
the middle of 2017, the GSE will be absorbed and integrated into EEP and a system will be 
established to consistently promote EEP's business, from the development of geothermal 
resources to the construction and operation of geothermal power plants.  In addition, according 
to the newly established laws and regulations regarding geothermal resource development, the 
Ethiopian Energy Agency (hereinafter referred to as “EEA”) will be the government agency 
responsible for the authorization of geothermal resource development.   

Based on the above background, the Ethiopian government requested in a letter dated 21 April 
2015 (ref No. B-C-3/20/34) to receive Japan Grant Aid for a geothermal wellhead power project 
that will contribute to the development and promotion of the geothermal power business in Aluto 
Langano.  In response to the request from the Ethiopian government, the Japanese government 
decided to conduct a Preparatory Survey for the Project for Geothermal Wellhead Power System 
(hereinafter referred to as “the Project”), and entrusted the Preparatory Survey to JICA.  JICA 
sent the Preparatory Survey Team for the Outline Design (hereinafter referred to as “the Survey 
Team”) to Ethiopia in July 2016 and January 2017, and the Survey Team produced the Outline 
Design of the Project.   
 

Table 1-1.1 Organization of the Power Sector in Relation to Geothermal Power Generation 

Line Ministry, Executing Agency Role 
Ministry of Mines (MOM) Policy making and implementation of rules 
Geological Survey of Ethiopia (GSE) Geothermal resource development 
Ministry of Water, Irrigation and 
Electricity (MOWIE) 

Policy making and implementation of rules 

Ethiopian Energy Agency (EEA) 

License issuance concerning EEU investment, regulations 
such as securing safety and quality, setting of electricity 
fees, authorization of Power Purchase Agreement (PPA) 
licensing approval on geothermal resource development 

Ethiopian Electric Power (EEP) Power generation, transmission, PPA 
Ethiopian Electric Utility (EEU) Power distribution 

Source: Prepared by the Survey Team  
 

1-2 Natural Conditions 

(1) Location and Topography 

The project site of the Aluto Langano geothermal field is located at geographic coordinates of 
latitude 7.793° N, longitude 38.798° E and between two lakes, Ziway and Langano, in the Adami 
Tulu and Jido Kombolcha woreda (district, an administrative division of Ethiopia) of the East 
Shewa Zone, Oromia Region.  The Aluto Langano geothermal field is located within the central-
southern part of the Lake District in the low plains of the Ethiopian Rift Valley and close to lakes 
Ziway, Langano, Abidjatta and Shala.  There is no known surface outflow from these lakes.  
Two of these lakes, Lake Abidjatta and Lake Shala, are located 30 km southwest of the Aluto 
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Langano geothermal field, these two lakes are within the environmental protection zone of the 
Abidjatta-Shala National Park.   

The center of the Aluto Volcanic Complex is the basin of a caldera structure of and elevation of 
about 2,000 m above sea level. (Figure 1-2.1).   

The project site area is located on flat land with loose pyroclastic material, dotted by hilly 
morphologies around the peripheries, composed mainly of volcanic rocks.  There are fumaroles 
seen here and there.  Most of the deep geothermal wells to be drilled are at the foot of these 
mountains.  Since the area is plain land, farmers living in the area cultivate annual agricultural 
cereals and raise cattle.  The plain land has some scattered acacia trees whilst, on the mountains, 
there are several types of shrubs and bushes.   

 

 
Source: Google map 

Figure 1-2.1 Proposed Geothermal Project Site  
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(2) Meteorology and Climatology 

The closest meteorological observation station to the project site of Aluto Langano is Adami Tulu.  
The mean monthly temperature and precipitation in Adami Tulu are listed in Table 1-2.1, Table 
1-2.2, Table 1-2.3, and Table 1-2.4 for reference.  Mean annual temperature is around 22.5 °C 
and maximum mean monthly temperature is 28.2 °C; minimum mean monthly temperatures range 
from 10.3 °C to 16.1 °C, with little difference from month to month. 

Months of May to August are the wet season with high levels of rainfall, while December to 
March is the dry season with low levels of rainfall.  The annual precipitation is around 693.9 
mm with December having the lowest rainfall (0 mm) and July the highest (137.6 mm). 

 

Table 1-2.1 Mean Monthly Maximum and Minimum Temperature (2013～2015) 

St. Year Items Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean 

Adami 

Tulu 
2013 

Mean 23.2 24.6 25.2 24.4 22.8 22.1 20.2 20.5 21.3 22.3 22.6 21.2 22.5

Max. 28.9 31.8 29.6 31.2 29.0 27.3 23.8 24.5 26.8 28.0 28.9 28.4 28.18

Min. 11.3 10.6 12.2 13.2 15.0 14.5 13.6 13.4 11.8 10.2 9.9 6.2 11.83

2014 

Mean 22.5 23.4 24.8 24.1 23.6 23.4 21.4 20.8 21.0 21.8 22.0 21.5 22.5

Max. 29.9 29.7 31.7 30.9 29.5 29.3 26.0 25.1 21.8 27.2 28.4 28.1 28.13

Min. 9.2 11.9 12.6 11.4 14.2 14.2 14.5 13.7 12.7 11.0 9.1 7.6 11.84

2015 

Mean 21.7 24.2 24.8 25.5 14.3 23.4 22.0 22.1 22.3 24.6 23.6 22.9 22.6

Max. 29.0 31.9 32.4 32.6 30.8 28.4 27.9 26.9 28.2 33.1 32.0 31.0 30.35

Min. 8.0 9.1 11.4 13.3 16.0 16.7 15.7 15.3 14.6 12.7 12.4 12.8 13.17

Ave. 22.5 24.1 24.9 24.7 20.3 23.0 21.2 21.1 21.5 22.9 22.7 21.9 22.6

Source: Adami Tulu Meteorological Station 

 

Table 1-2.2 Monthly and Mean Annual Rainfall / Precipitation (2013～2015) 

Unit (mm)

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

Adami 

Tulu 

2013 0.0 0.0 75.5 43.4 79.1 128.4 250.2 88.6 64.6 50.9 2.9 0.0 783.6 

2014 0.0 62.3 5.6 37.2 160.7 24.4 15.0 154.2 74.4 228.0 0.0 0.0 761.8 

2015 0.0 0.0 28.7 0.0 81.7 111.1 147.5 100.8 66.5 0.0 0.0 0.0 536.3 

Ave. 0.0 20.8 36.6 26.9 107.2 88.0 137.6 114.5 68.5 93.0 1.0 0.0 693.9 

Source: Adami Tulu Meteorological Station 
 

Table 1-2.3 Mean Monthly and Mean Annual Wind Speed (2013～2015) 

Unit (m/s)

Station Year Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean 

Adami 

Tulu 

2013 1.13 1.17 1.12 1.16 1.42 1.89 1.50 1.51 1.00 0.94 1.21 1.07 1.26 

2014 1.08 1.06 1.32 3.61 1.20 1.80 1.70 1.26 0.96 0.91 1.05 0.76 1.39 

2015 1.13 1.01 1.15 1.28 1.36 1.90 1.94 1.54 0.98 1.02 1.14 1.11 1.30 

Ave. 1.11 1.08 1.20 2.02 1.33 1.86 1.71 1.44 0.98 0.96 1.13 0.98 1.32 

Source: Adami Tulu Meteorological Station 
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Table 1-2.4 Wind Direction (2013～2015) 

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

Adami 
Tulu 

2013 NE NE NE ENE SSW SSW SSW SW Calm NE NE NE 

2014 NE NE NE NE S SW SW SW SW SW NE NE 

2015 NE NE NE NE NE SW SW SSW SW NE NE NE 

Source: Adami Tulu Meteorological Station 
 

(3) Land Use 

Generally, the Aluto Langano geothermal field is composed of different land use/land cover 
classes.  The expected land cover/land use categories are bush land, grass land, cultivated grass 
land and wooded grassland.  Specific to the planned geothermal wellhead power system project 
area the land use/cover categories are of agricultural/crop land, grazing land with scattered trees 
and scattered settlements.  The land use/land cover map of the specific project is demonstrated 
in Figure 1-2.2 below which was created from the site reconnaissance.  
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Source: Prepared by the Survey Team  
Figure 1-2.2 Land Use in Project Site
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(4) National Parks and Protected Areas 

The only national park located near the project site is the Abidjatta-Shala National Park, located 
some 40 km south of the project site, which serves as a flamingo and pelican sanctuary.  It will 
not be affected by the proposed drilling of geothermal wells.   

(5) Fauna and Flora 

1) Flora 

The geothermal field is within pasture and farmland.  There are no survey data for animals 
and plants in the project area.  Based on the field visit and information from the local 
community and the Woreda Agricultural Office for natural resource development and 
protection process, the Aluto Langano geothermal field is composed of some exotic and 
indigenous plant species.  In observations during the field survey, grass and shrubs/bushes 
were seen around the mountains/hills in the proposed project area, dotted with acacia (Figure 
1-2.3).  Some of the plant species with their common/local name and scientific names are 
provided in Table 1-2.5 below. 

 
Source: Prepared by the Survey Team  

Figure 1-2.3 Plant Status of the Project Site 
 

Table 1-2.5 Common Flora in Aluto Langano Geothermal Field 
No. Common Name Local Name Scientific Name IUCN Red List
1 Fig Warka Ficus vasta  CD 
3 Olive Weira Olea africana - 
4 Acacia Girar Acacia sp. - 
5 Croton Bisana Croton macrostachys - 
6 Sand olive Hopbush or Kitkita Dodonaea viscosa - 
7 Giant heath Asta Erica arborea - 
8 Yellow wood Zigba Podocarpus grlacilior LC 
9 Wild date palm Zenbaba Phoenix reclinata  - 
10 Giant St. John’s Wort Amija Hypericum revolutum  - 

IUCN: International Union for Conservation of Nature and Natural Resources 
CD: Conservation Dependent (IUCN Red List version 2.3) 
LC: Least Concern -: No registration 
Source: Prepared by the Survey Team by field survey and questionnaire to Adami Tulu District 

Agricultural and Rural Development Office  
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2) Fauna 

According to the information gained from the local community, the Adami Tulu Jido 
Kombolcha Woreda Agriculture Office and the Environmental and Social Impact Assessment 
(hereinafter referred to as “ESIA”) report, the main fauna species living on the 
mountainous/hill sides around the project area are the following.   

There are mammalian faunas such as Spotted hyena (Crocuta crocuta), Greater kudu 
(Tragelaphus strepsiceros), Anubis baboon (Papio anubis), Black backed jackal (Canis aureus, 
C. mesomelas), Bush duiker (Sylvicapra sp.), and Vervet monkey (Cercopithecus aethiops).   

There are bird fauna such as Ibis (Bostrychia sp.), Goose (Cyanochen sp.), and African black 
(Dendrocygna sp, Anas sparsa).   

Examples of wildlife species (mammals and birds) of fauna living on the mountainous/hill 
sides around the project area are given in the following tables (Table 1-2.6 and Table 1-2.7).   

 

Table 1-2.6 Common wildlife in the Aluto Langano Geothermal Field (around the project area 
on the mountainous/hill sides) 

IUCN: International Union for Conservation of Nature and Natural Resources 
(Note) LC: Least Concern, VU: Vulnerable 
Source: Prepared by the Survey Team by field survey and questionnaire to Adami Tulu District 

Agricultural and Rural Development Office  

No. Common Name Scientific Name IUCN Red List
1 Spotted hyena Crocuta LC 
2 Greater kudu Tragelaphus strepsiceros LC 
3 Anubis baboon Papio anubis LC 
4 Jackal, common / golden Canis aureus, C. mesomelas  LC 
5 Bush duiker Sylvicapra sp. LC 
6 Vervet monkey Cercopithecus aethiops LC 
7 Crested porcupine Hystrix cristata LC 
8 Leopard Panthera pardus VU 
9 Bush pig Potamochoerus larvatus LC 
10 Abyssinian hare Lepus habessinicus LC 
11 Bushbuck Tragelaphus scriptus LC 
12 Warthog Phacochoerus africanus LC 
13 Duiker  Sylvicapra grimmia LC 
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Table 1-2.7 Common Types of Birds in the Project Area 

No. Common Name Scientific Name IUCN Red List 
1 Ibis Bostrychia sp. LC 
2 Goose  Cyanochen sp. VU 
3 Duck, African black  Dendrocygna sp, Anas sparsa LC 
4 Flamingo  Phoenicopterus sp. LC 
5 Marabou stork  Leptoptilos crumeniferus LC 
6 Great white pelican Plelecanus sp. LC 
7 Francolin  Francolinus sp. LC 
8 Guinea fowl Acryllium sp. LC 
9 Black headed gull Larus ridibundus LC 
10 Heron  Egretta sp. LC 
11 Egrets Bubulcus sp. LC 
12 Cormorants Phalacrocorax sp. LC 
13 Crane  Grus sp LC 
14 Pigeon Treron sp. LC 
15 Dove  Streptopelia sp. LC 

IUCN: International Union for Conservation of Nature and Natural Resources 
(Note) LC: Least Concern, VU: Vulnerable 
Source: Prepared by the Survey Team by field survey and questionnaire to Adami Tulu District 

Agricultural and Rural Development Office  
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1-3 Environmental and Social Considerations 

1-3-1 Environmental Impact Assessment 

1-3-1-1 Project Components 

(1) Project of the Site 

The Aluto Langano geothermal field is located within the central-southern part of the Lake 
District, about 200 km southeast of Addis Ababa, in the low plains of the Ethiopian Rift Valley 
and close to lakes Ziway, Langano, Abidjatta and Shala (Figure 1-3-1.1).  Lakes Abdjataa and 
Shala are located 30 km southwest of the Aluto Langano geothermal field.  These two lakes are 
within the environmental protection zone of the Abidjatta-Shala National Park (Figure 1-3-1.2).   

 

 
Source: Study on Economic Partnership Projects in Developing Countries in FY2009, 

Study on Geothermal Power Development Project in the Aluto Langano Field, 
Ethiopia 

Figure 1-3-1.1 Aluto Langano Geothermal Field 
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Source: Google Earth 
 
 

 
Source: Prepared by the Survey Team  

 
Figure 1-3-1.2 Project Site 

 
  

Abidjatta-Shala National Park 

Project Site 

Forest Area 
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(2) Project Components 

The project components of the geothermal project layout are shown in Table 1-3-1.1, and Figure 
1-3-1.3.   

 

Table 1-3-1.1 Project Components 

Item Specifications and Land Required 

Power plant  

Location of the wellhead power plant LA-9D well pad in Aluto Langano geothermal area 

Type of the power plant Single-flash cycle backpressure steam turbine. 

Number of unit 1 unit 

Rated capacity 5 MW at generator terminal 

Usage of land (for power plant) Approx., 30 m x 40 m=1,200 m2 (LA-9D well pad) 

Non-condensable gases (NCG) in steam 7% in weight (H2S in NCGs 5 mol%)  

Brine flowrate 
Rated: 66 t/h (Approx. 43 t/h LA-9D and LA-10D use 
case) 

Wells to be used 
Production wells: LA-9D and LA-10D,  
Reinjection well: LA-7 

Elevation LA-9D: 1,960 m, LA-10D: 1,960 m, LA-7: 1,896 m 

Water No water is available. (All equipment must be air cooled.)

Steam gathering and reinjection system  

Two-phase flow piping 
Piping from the two production wells (LA-9D and LA-
10D) to the separator including valves, instrumentation, 
thermal insulation, support, etc. 

Separator station 

Bottom-outlet cyclone type separator, brine accumulator 
(if necessary), level control valve, brine relief valve, 
piping brine flow meter, other valves, instrumentation, 
thermal insulation, support, etc. 

Steam piping 

Piping, pressure control valve (or safety valve), bypass 
valve of the PCV for warming-up of the system, rupture 
disk, steam flow meter, other valves, instrumentation, 
thermal insulation, support, etc. 

Brine reinjection pipeline 
8 inch piping from the separator to LA-7, Length: approx. 
1,700 m and land use approx. 1,700 m x 5 m=8,500 m2 

Foundation 
Foundations of the piping, vessels and equipment, anchor 
bolts, base plates, bolts and nuts for installation, supports 
and culverts, etc. 

Turbine exhaust silencer 
It shall include piping, valves, instrumentation, thermal 
insulation, and support.  It also works as the silencer of 
the steam pressure control valve (or safety valve). 

Distribution line  
15kV distribution line Approx. 700 m 

Pole 
Approx.16 poles, Length:12 m, Diameter at pole base: 
260 mm 

Source: Prepared by the Survey Team 
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Source: The Survey Team created using Google Earth 
 

Figure 1-3-1.3 Layout of the Project Facility 
 

1-3-1-2 Socio-Economic Conditions 

(1) Population 

According to the census projection of 2009, the population in the three kebele (neighbourhood, 
smallest administrative unit of Ethiopia) adjacent to project site, Golba Aluto, Abeyi Deneba and 
Aluto are 3,092, 7,941 and 2,150 respectively; hence, the total population in the three kebele is 
13,183.  The number of household heads in the three kebele is 605, 732 and 381, respectively.   

Currently, the total population size in the three adjacent kebele is about 13,183.  The number of 
females exceeds the male population except in Abeyi Deneba Kebele.   

The average household size recorded in these kebele is about 7.7.   

 

Table 1-3-1.2 Demographic Characteristics in the Project Area Kebele 

Source: Woreda Administrative Office 
  

Kebele Population Size Household Size 

Male Female Total Number Average 

Golba Aluto 1,270 1,822 3,092 605 5.1 

Abeyi Deneba 4,191 3,750 7,941 732 10.8 

Aluto 846 1,304 2,150 381 5.6 

Total 6,307 6,876 13,183 1,718 7.7 
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(2) Ethnic Composition 

In the project area, no settlements of indigenous people or ethnic minorities who need particular 
consideration have been identified.  The major ethnic group in the woreda is the Oromo, mixed 
with few other ethnic groups like Amhara and Gurage.  In the kebele surrounding the project 
area, the Oromo ethnic group comprises 99%.   

(3) Settlement Pattern and Household Income 

The settlement pattern of the population is of a permanent type and most of the population in the 
project area is of sedentary cultivators supporting their livelihood with traditional agricultural 
production and rearing of cattle.  The farming techniques they practice are still of the traditional 
type of cultivation system, mainly using oxen.  The common annual crops grown in the project 
areas are maize, wheat, barley, teff, millet, soya bean, and lentils.   

(4) Social Services 

1) Education 

At present, each kebele in the project area has 2 primary schools from the grades 1 to 8, with 
two exceptions of Lekesho and Dulolo primary school which has only from the grade 1 to 4.  
There are a total of 2,017 students in the three kebele.  The number of male students slightly 
exceeds the number of female students in the six primary schools.   

 

Table 1-3-1.3 Education Status of Project Area Kebele 

No. Kebele Name of School Number of Students Total No. of 
Students    Grade 1- 4 Grade 5- 8 

M F M F 

1 Golba Aluto Harawa Aluto 90 61 69 38 258 

  Hulo Aluto 127 97 34 43 301 

2 Abeyi Deneba Sedisho 228 203 145 135 711 

  Lekesho 111 146 - - 257 

3 Aluto Aluto 122 108 50 45 325 

  Dulolo 85 80 - - 165 

Total 763 695 298 261 2,017 
Source: Woreda Education Bureau 

 

2) Health 

There are 7 health centers, 13 health officers, 43 health posts and 105 health extension 
workers in the woreda.  The nearest clinic is in a town located 13 km away from the project 
area (Adami Tulu town).  According to the information gathered from the Woreda Health 
Office, Amniotic Fluid Index (hereinafter referred to as “AFI”) and Pneumonia are the most 
prevalent and common diseases in the woreda.  The top common diseases in the woreda are 
shown below.   
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Table 1-3-1.4 Top Common Diseases in the Woreda 

No. Common Diseases No. of Cases Percent 
1 AFI 7,143 20.99 
2 Pneumonia 6,323 18.58 
3 Acute upper respiratory infection 5,557 16.33 
4 Diarrhea 4,853 14.26 
5 Infection of the skin 2,367 6.95 
6 Trauma (Injury, etc.) 1,915 5.62 
7 Malaria (Confirmed with PF) 1,685 4.95 
8 UTI  1,615 4.75 
9 Other unspecified infections 1,348 3.96 
10 Helminthiasis  1,221 3.59 

Total 34,027 100.00 
Source: Woreda Health Office 

 

(5) HIV/AIDS 

There is no official concrete data on HIV/AIDS in Ethiopia.   

In the project area according to the information gathered from the Adami Tulu Jido Kombolcha 
Woreda HIV/AIDS Office, the prevalence rate among examined patients is 0.8%.   

(6) Cultural and Historical Heritage 

According to the July 2016 study of, the project area has no known sites of culturally, historically, 
archaeologically, geological or topographical importance.  However, if there are any accidental 
or “chance findings” during project implementation the contractor shall immediately inform EEP 
Project Office and the Project Office shall report to the Environmental Health Safety and Quality 
(hereinafter referred to as “EHS&Q”) of EEP.  The Office will then report it to the Authority for 
Research and Conservation of Cultural Heritage (ARCCH) for further investigation.   

 

1-3-1-3 Environmental and Social Consideration System / Organization in Ethiopia 

(1) Institutional Framework of Environmental Management in Ethiopia 

1) Ministry of Environment, Forest and Climate Change (MOEFC) 

The institution responsible for environmental management in Ethiopia is the MOEFC.  The 
MOEFC was re-established under Proclamation No. 803/2013 as an autonomous public 
institution of the Federal Government of Ethiopia entrusted with the mandate over the 
protection and conservation of natural resources in Ethiopia.   

The MOEFC has the following major duties and responsibilities.   

 To prepare environmental protection policy and laws; and, upon approval, follow up 
their implementation.   

 To prepare directives and systems necessary for evaluating the impact of social and 
economic development undertakings on the environment; monitor and supervise their 
implementation; and 

 To prepare standards that help in the protection of soil, water and air as well as the 
biological systems they support, and follow up their implementation.   
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2) Ministry of Water, Irrigation and Electricity (MOWIE) 

The MOWIE is the regulatory body for the energy sector.  Based on the delegation from, the 
former Environmental Protection Authority (hereinafter referred to as “EPA”) the draft ESIA 
document of this Project will be submitted to the MOWIE for review purposes.  The 
Ministry will then review the draft ESIA report and finally give approval for the 
implementation of the Project.  The Ministry will also monitor the environmental 
performance of the development project during the operation phase.   

(2) Environment-related Laws and Regulations 

1) Environmental and Social Regulatory Framework 

In relation to the framework of resettlement and land acquisition, the Constitution of Ethiopia 
(Proclamation No. 1/1995) provides the basic principles on the expropriation of private 
property and compensation.   

The Constitution states that all persons who have been displaced, or whose livelihood has 
been adversely affected as a result of state programs, have the right to commensurate 
monetary or alternative means of compensation including relocation with adequate State 
assistance.  Article 40.3 of the Constitution provides for public ownership of both rural and 
urban land as well as all natural resources.  It further states that land is the common property 
of Ethiopian people and cannot be subject to sale or to other means of exchange.   

Proclamation No. 455/2005 or the “Expropriation of Landholding for Public Purposes and 
Payment of Compensation Proclamation” and Council Ministers Regulation No. 135/2007 or 
“Payment of Compensation for Property Situated on Landholdings Expropriated for Public 
Purposes,” provide detailed procedure on the expropriation process and payments of 
compensation for those affected.   

Major regulations, guidelines and proclamations applicable to the electric power energy 
development project are listed in the table indicated below.   
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No. Title No. Date of issue
1 Environmental Impact Assessment Proclamation 299 31 Dec.,2002

2 Environmental Pollution Control Proclamation 300 3 Dec.,2002

3 Environmental Protection Organs Establishment Proclamation 295 31 Oct.,2002
4 Expropriation of Landholdings for Public Purposes and 

Payment of Compensation Proclamation
455 15 Jul, 2005

5 Rural Land Administration and Land Use Proclamation, 
Proclamation 

456 15 Jul, 2005

6 Ethiopian Water Resource Management Proclamation 197 Mar, 2000
7 Solid Waste Management Proclamation 513 12 Feb, 2007
8 Environmental Impact Assessment Procedural Guideline Series 

1 
 Nov, 2003

9 Draft EMP for the Identified Sectoral Developments in the 
Ethiopian Sustainable Development & Poverty Reduction 
(ESDPRP) 

 01 May, 2004

10 Investment Proclamation 280 02 Jul, 2002
11 Council of Ministers Regulations on Investment Incentives and 

Investment Areas Reserved for Domestic Investors
84 07 Feb, 2003

12 The FDRE Proclamation, “Payment of Compensation for 
Property Situated on Landholdings Expropriated for Public 
Purposes” 

455 2005

13 Council of Ministers Regulation, “Payment of Compensation 
for Property Situated on Landholdings Expropriated for Public 
Purposes” 

135 2007

14 Oromya Regional Administration Council Directives, 
“Payment of Compensation for Property Situated on 
Landholdings Expropriated for Public Purposes”

5 2003

15 Investment (Amendment) Proclamation 373 Oct, 2003

 
2) Environmental Assessment System 

The key policy of the Environmental Impact Assessment (hereinafter referred to as “EIA”) 
system in Ethiopia is set forth in the Environmental Policy of Ethiopia approved by the 
Council of Ministers in 1997.  The goals of the Environmental Policy are, to improve the 
health and quality of life of the people, and to promote sustainable development through 
proper management of natural and cultural resources so as to bequeath rich environments to 
future generations.  The EIA Guideline was issued in 2000, and the EIA Proclamation, 
Proclamation No. 299/2002, was enacted in 2002.  The proclamation provides legal basis 
for implementing an EIA on projects, both public and private, that may possibly affect the 
environment.  The EIA Procedural Guideline was established in 2003.  Concrete 
implementing methods and procedures of EIAs are set forth in the EIA Procedural Guidelines.  
Proclamation No. 299/2002 stipulates that an EIA must be implemented for all projects and 
activities, both public and private.   

The EIA procedural Guidelines published in 2003 classify projects into the following three 
environmental review categories based on project scale, scope and location as well as the 
level of environmental impact as shown in Table 1-3-1.5 below.   
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Table 1-3-1.5 The EIA Categories According to the Environmental Impact of the Projects 

Category EIA Content 
Schedule 1 Require full scale EIA • When there is sufficient ground for detail 

assessment.  Projects which may have 
significant environmental impacts, and 
therefore require detailed field review and a 
full environmental impact study. 

• All projects in environmentally sensitive areas.
Schedule. 2 

 
Require a preliminary 
assessment (PA) 

• Projects with limited impacts. 
• Projects in which the need of EIA is unclear, 

and 
• Proposals with inadequate information. 

Schedule 3 No EIA required Projects which would have no impact and do not 
require an EIA 

Source: Prepared by the Survey Team  
 

As an initial step, the EPA will require the project proponent to submit a screening report so 
that the regulatory body delegated by EPA can carry out its screening report of the project.  
Based on the results of the review, the project will be classified into one of the above-stated 
categories.  A project falling under the first category requiring a full-scale EIA also needs 
implementation of scoping exercise to define the magnitude of work when undertaking the 
EIA.  The EIA includes survey results, environmental impact forecasts and evaluation, 
environmental impact mitigation measures, an environmental management plan and an 
environmental monitoring plan.   

Following the provisions of the EIA Guidelines, the implementation procedures of a project 
requiring a full-scale EIA will have to follow the following steps: 

 The proponent submits an application for EIA implementation to the competent authority 
(EPA) in accordance with the EIA Guideline.   

 After acceptance of the application, the proponent carries out screening consultation and 
submits a screening report to the EPA.   

 After approval of the screening report, the proponent carries out scoping and submits a 
scoping report to the EPA.  The EPA will examine the contents of the scoping report, 
and require amendment if the EIA contents are determined to be insufficient and 
unsatisfactory.   

 After approval of the scoping report, the proponent carries out the EIA and submits an 
EIA report to the EPA.   

 The EPA will examine the contents of the EIA, and may require re-survey and/or 
amendment if the EIA contents are determined to be insufficient and unsatisfactory, or 
approve the EIA if its contents are determined to be sufficient and satisfactory.   

Accountability and residents’ participation in the EIA are included as one of the requirements 
of Section 3.1.3 of the EIA Guidelines which also requires information disclosure to 
interested and affected parties (hereinafter referred to as “IAP”) and stakeholders by 
conducting consultation at various stages in the EIA process.  Although methods for meeting 
these requirements are not specified in the Guidelines, the proponent must submit a concrete 
plan for residents’ participation.   

Based on the provisions of the EIA Guidelines, the implementation procedures for a project 
requiring a full-scale EIA are shown in Figure 1-3-1.4, and Figure 1-3-1.5 below: 
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Source: Environmental Impact Assessment Guideline Document, Ethiopia EPA 

 
Figure 1-3-1.4 EIA Application Process 
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Source: Environmental Impact Assessment Guideline Document, Ethiopia EPA 

 
Figure 1-3-1.5 EIA Implementation Procedure  
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3) Institution Related to the Land Acquisition and Resettlement 

The Constitution guarantees the right of citizens to private property but not for land ownership.  
Land is recognized as public common property with usufruct rights.  Farm land can be used 
by the citizens freely as long as the possessor of rural land use right.  Proclamation 
No.456/2005 or the “Rural Land Administration and Land Use Proclamation” provides the 
rights for rural land use.  The law also prescribes the governmental responsibility that the 
regional governments have an obligation to prepare an adequate legislative framework based 
on the central governmental policy.  For farm land, the regional government is responsible 
for granting and managing rural land use rights.   

Principles on land acquisition for the public purpose are provided in the Ethiopian 
Constitution (1995) and detailed procedure such as the expropriation process and 
compensation standards are prescribed in Proclamation No. 455/2005 or the “Expropriation 
of Landholding for Public Purposes and Payment of Compensation Proclamation”.  
Regulation No. 135/2007, on the “Payment of Compensation for Property Situated on 
Landholdings Expropriated for Public Purposes, Council Ministers” also provides further 
details such as compensation standards for each expropriated asset.   

According to Regulation No.135/2007, land expropriation is implemented by the local 
governments, woreda, or urban administration exclusively for public purpose and the Project 
Affected Persons (hereinafter referred to as “PAPs”) should be adequately compensated.   

Proclamation No. 455/2005 has provision for displacement compensation.  According to 
Article 8 of the proclamation, a rural landholder whose landholding has been permanently 
expropriated shall, in addition to the compensation payable under Article 7 of the 
proclamation, be paid displacement compensation which shall be equivalent to ten times the 
average annual income he secured during the five years preceding the expropriation of the 
land.   

4) Gaps between Ethiopian Legislations and JICA Guidelines (2010) and Policies on 
Environmental Assessment 

From the above discussions, it can be concluded that the JICA Environmental Guidelines and 
the legislation in the country do not have major contradiction, except perhaps on certain 
procedural adjustments during project implementation such as public consultation and public 
disclosure.   

5) Geothermal Power Plant Development Projects 

Annex III (APPENDIX III : SCHEDULE OF ACTIVITIES) of the EIA Guidelines contains 
a list of activities that require an EIA.  There is no specific description on the development 
of geothermal power plants in the classification of the energy industry.  This shows that all 
activities in the energy industry require an EIA.   

6) EIA of the Project of Geothermal Wellhead Power System 

Ethiopian Electric Power Corporation (hereinafter referred to as “EEPCO”) prepared an ESIA 
report and Abbreviated Resettlement Action Plan for the drilling of four deep geothermal 
wells at Aluto Langano in November 2010 for the Aluto Geothermal Power Plant Expansion 
Project Phase III financed by the WB.   

EEP has learned of this project just before the JICA’s study and the environmental and social 
considerations study recently conducted by the JICA survey team.  EEP is scheduled to be 
revise the environmental and social considerations study report and submit to MOWIE for 
review and approval in August 2017.    
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(3) Environmental Standards Related to Pollution Control 

1) Regulations on Standards 

Provisional environmental standards, including those for air quality, water quality and noise 
have been set in the Guidelines for Ambient Environment Standards for Ethiopia in August 
2003.  Similarly, provisional standards for the control of industrial pollution have been in 
place in Ethiopia since November 2003.  These standards were prepared by the EPA in 
collaboration with and with the assistance of the United Nations Industrial Development 
Organization (UNIDO).   

2) Hydrogen Sulfide (H2S) 

(a) Environment Standards 

For hydrogen sulfide closely associated with geothermal development, the guideline values 
are stipulated in the Guidelines for ambient environment standards.  The guideline value is 
the same as the WHO guideline value.  Hydrogen sulfide guideline values are shown in 
Table 1-3-1.6 below.   

 

Table 1-3-1.6 Hydrogen Sulfide Guideline Values 

Substance Guideline Value Averaging Time 

Hydrogen sulfide (H2S) 150 (g/m3) 24hr 

Source: Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003) 
 

(b) Workplace Environment Standards 

The International Finance Corporation’s (IFC) Environmental, Health and Safety Guidelines 
for Geothermal Projects’ maximum allowable concentration of H2S (TLVs: Threshold limit 
values) are shown in Table 1-3-1.7.   

 

Table 1-3-1.7 Maximum Allowable Concentration of H2S Geothermal Projects (Exposure 
time: 8hr) 

Parameter/Pollutant Maximum value 

Hydrogen sulfide (H2S) 14 (mg/m3) 

Source: International Finance Corporation Environmental, Health and Safety Guidelines 
for Geothermal Projects, July 1 1998 

 

3) Water Quality 

(a) Environmental Standards 

The water quality standards relevant to geothermal development are shown in Table 1-3-1.8.   
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Table 1-3-1.8 Environmental Quality Standards for Water 

Parameters Unite Limit Value Remark 
Temperature oC ±3  
pH - 6 - 9 - 
Total Suspended Solids (SS) mg/L 50  
Biochemical oxygen demand (BOD5) mg/L <5 20 oC 
Dissolved oxygen (DO) mg/L >6  
Nitrate (NO3) mg/L 50  
Ammonium (NH3) mg/L 0.02 NH

3
 un-ionized

Arsenic (As) mg/L 0.05  
Fluoride (F) mg/L 1  
Chloride (Cl) mg/L 250  
Mercury (Hg) mg/L 0.001  
Sulphate mg/L 200  

Source: Guidelines for Ambient Environment Standards for Ethiopia (EPA, August 2003) 
 

(b) Effluents Standards 

The industrial effluent standards have been formulated to control inland water pollution by 
industries.  There are no surface water bodies such as rivers or lakes close to the geothermal 
project and pollution to water bodies due to the brine water that will be generated from the 
plant operation will not exist.  Allowable effluent limits that can be discharged from 
geothermal development into the environment are shown in Table 1-3-1.9.   

 

Table 1-3-1.9 Standards of Effluents Discharged to Lands 

Parameters Unite Limit Value Remark 
pH - 5.5-9.0 - 
Temperature oC 40 - 
Biochemical Oxygen Demand (BOD5) mg/L 500 20 oC 
Total Dissolved Solids (TDS) mg/L 2,100  
Fats, Oils and Grease mg/L 30  
Mercury (as Hg) mg/L 0.001  
Arsenic (as As) mg/L 0.25  
Boron (as B) mg/L 5  
Chloride (as Cl) mg/L 1,000  
Fluoride (as F) mg/L 20  

Source: Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003) 
 

4) Noise 

The environmental standards for noise are established for zone types such as residential, 
commercial and industrial, and for the times between day and night.   

Ethiopia has regulations concerning noise emission levels at the industrial areas, commercial 
areas and residential areas but does not have specific standards in relation to geothermal 
plants.  The nose limits in the industrial areas, commercial areas and residential areas in 
Ethiopia are indicated in Table 1-3-1.10 below.   
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Table 1-3-1.10 Noise Standards 

Area Code Category of area 

Limits in dB (A) Leq  

Day time 
6:00am. to 9:00pm. 

Night time 
9:00pm. to 6:00am. 

A Industrial area 75 70 
B Commercial area 65 55 
C Residential area 55 45 

Source: 1) Guidelines for Ambient Environment Standards for Ethiopia (EPA, August 2003)  
2) Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003) 

 

5) Solid Waste 

Solid waste handling and management are outlined in the Solid Waste Management 
Proclamation No.513.2007 (EPA, Feb.2007).   

The proclamation was established for the management, transportation and disposal of 
construction and industrial solid waste.   

 

1-3-1-4 Study of Alternative Plans for the Project 

Alternative plans for the power plant site locations and transmission line routes were identified in 
order to maximize the benefits of the project while minimizing negative impact on the 
environment and reducing project costs.   

(1) Alternative Sites of the Power Plant 

The survey team analyzed the following three power plant alternative sites.   

 Alternative Plan 1: Locate on the LA-10D production well pad  

 Alternative Plan 2: Locate on the LA-9D production well pad 

 Alternative Plan 3: Do not implement the project  

The technical, economic and environmental aspects of the alternative plans are shown in Table 1-
3-1.11.  Alternative Plan 3 will of course mean zero negative impact on the natural and social 
environment.  However, the two wells that have already been drilled will be left unutilized until 
additional wells are drilled and construction of the planned geothermal power plant is completed.  
Between Alternative Plans 1 and 2, there is no difference with regard to environmental impact.  
Alternative Plan 1 would require slightly longer pipelines and transmission lines, and the cost of 
this alternative will obviously be more.  Meanwhile, the pipelines and transmission lines for 
Alternative Plan 2 will be slightly shorter.  In view of the above, Alternative Plan 2 is 
recommended.   
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Table 1-3-1.11 Alternative Plans for Power Plant Site Location 

Item Alternative Plan 1 Alternative Plan 2 
Alternative Plan 3 
(Not to implement 

the project) 
Location of 
power plant 
site 

Within LA-10D 
production well pad 

Within LA-9D 
production well pad 

N/A 

Plan overview Power plant (5 MW), 
steam collection 
system, etc. 

Same as Alternative Plan 
1 

N/A 

Technical 
aspect 

Effective utilization of 
the existing production 
wells, and supply of 
electric power 

Same as Alternative Plan 
1 

The existing 
production wells will 
not be utilized and 
electric power will 
not be supplied. 

Land 
acquisition 

The hot water pipeline 
will used about 0.455 
ha of agricultural land. 

Same as Alternative Plan 
1 

No impact 

Economic 
comparison 

The pipelines and 
transmission lines will 
be slightly longer than 
those for Alternative 
Plan 2, and cost is 
expected to be greater. 

The pipelines and 
transmission lines will be 
slightly shorter than 
those for Alternative Plan 
1, and will cost less. 

N/A 

Environmental 
and social 
impact 

By locating power generating facilities on a well 
pad where the land has already been prepared, no 
additional land acquisition will be required.  The 
impact of noise and H2S is expected to be identical 
between the two plans, as the nearest house is 650 
meters away.  
The hot water pipeline is to be installed along the 
existing pipeline route.  910 meters of the planned 
route will pass through farmland, and 0.455ha of 
agricultural land will be used. 

No impact 

Source: Prepared by the Survey Team   
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Source: Prepared by the Survey Team using Google Earth 

Figure 1-3-1.6 Alternative Plans for Power Plant Site Location (○: Alternative Plans) 
 

(2) Alternative Plans for Transmission Line Route 

The alternative plans for the transmission line route is indicated in Table 1-3-1.12.   

 Alternative Plan 1: A 15 kV overhead transmission line will be installed alongside the 
existing pipeline, and will run along the slope to reach the side of the pilot 
plant transformer.   

 Alternative Plan 2: On the south side of Alternative Plan 1, a 15 kV overhead transmission 
line will be installed to run along the slope to reach the side of the pilot 
plant transformer.   

 Alternative Plan 3: No plan to install a transmission line.   

Alternative Plan 3, the non-implementation of the project will have no negative impact on the 
natural and social environments.  But it will also mean that no generated electric power can be 
delivered to the area of demand.   

In terms of environmental and social impact, Alternative Plan 2, with the shortest overhead 
distribution line, is economical.  However, this plan will present difficulties in material 
transportation, transmission line installation and some other work, as there is a graveyard and a 
highly eroded area along the route.  From technical, social and environmental perspectives, the 
transmission line route of Alternative Plan 1 is preferable.   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Alternative plan 1 

Alternative plan 2 

Yellow : Wellhead power plant and separator 
Black : Two- phase piling  
Blue:  Steam piping and Brine pipeline   
Purple: Relief piping  
Light blue: Thermal ponds   
Red:  15kV distribution line  
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Table 1-3-1.12 Alternative plans for transmission line route 

Item Alternative Plan 1 Alternative Plan 2 
Alternative Plan 3 

(Not to implement the 
project) 

Transmission 
line route 

The line runs alongside 
the existing pipeline.  

The line runs along the 
slope on the south side 
of Alternative Plan 1.  

N/A 

Plan overview A 15 kV overhead 
transmission line to 
connect to the pilot 
plant transformer 
(about 700 meters 
overall length, 
supported by roughly 
16 wooden poles) 

Same as Alternative 
Plan 1 

N/A 

Technical 
comparison 

There is a bank built on 
the south side of the 
pilot plant, as a river 
forms there in the rainy 
season.  An overhead 
distribution line will be 
installed to run in front 
of the bank and will be 
connected to the 15 kV 
switchgear at the outlet 
of the main 
transformer.   

There will be 
difficulties in material 
transportation, 
transmission line 
installation, and some 
other work, as there is a 
graveyard and a highly 
eroded area along the 
route.   

Generated electric 
power cannot be 
supplied.   

Economic 
comparison 

The line will be several 
tens of meters longer 
than that for Alternative 
Plan 2 and will cost 
slightly more.   

Although the line will 
be shorter by several 
tens of meters than that 
for Alternative Plan 1, 
material transportation 
and installation work 
will cost more than 
Alternative Plan 2.   

N/A 

Land 
acquisition 

The routes pass through grassland dotted with 
trees.  As the right to use the land is held by the 
EEP, there is no need to acquire additional land.  

No impact 

Environmental 
and social 
impacts 

There is no need for 
land acquisition or 
resettlement of 
residents.  The route 
runs through bushland 
or grassland used for 
grazing, and involves 
no alteration of 
ecologically important 
areas.   

Although there is no 
need for land 
acquisition or 
resettlement of 
residents, the route runs 
through a graveyard.  
In addition, the route 
includes some areas 
where erosion is 
significant, and could 
result in the collapse of 
power poles.   

No impact 

Source: Prepared by the Survey Team    
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Source: Prepared by the Survey Team  
Figure 1-3-1.7 Alternative Plans for Transmission Line Route 

 

1-3-1-5 Scoping 

Scoping for the environmental impact study was based on the site survey results and the project 
characteristics shown in Table 1-3-1.13 below.  In addition, the evaluation was carried out using 
the rating method in JICA guidelines.   

 

Table 1-3-1.13 Scoping of Impact Items 

Item 

Evaluation 

Item Construction 
stage 

In- 
service 
period 

S
ocial E

nvironm
ent 

Involuntary 

resettlement of 

residents 

D- D Implementation of the project involves no 
resettlement of residents.  The land is 
government-owned, and the right of use is held 
by the EEP and the Adami Tulu district 
government.   

Local economic 
conditions, such as 
employment and 
livelihoods 

B+ B+ Construction stage and In-service period: A 
positive impact is expected on the local 
economy.  The living standards of the residents 
are expected to rise due to increased employment 
opportunities, local procurement of materials 
and equipment for construction, and the local 
purchase of consumable goods for workers.   

Use of land and 
local resources 

B- D Construction stage: The hot water reinjection 
pipeline is planned to be constructed on 
grassland (roughly 790 m × 5 m) and farmland 
(roughly 910 m × 5 m).  The transmission line 
will be roughly 700 meters in overall length, and 
about 16 wooden poles will be installed.  By 
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Item 

Evaluation 

Item Construction 
stage 

In- 
service 
period 

locating the power generating facilities on one of 
the existing production well pads, no additional 
land will be used.   
In-service period: Geothermal fluids will be 

used as a local resource.  No impact is 

expected, as there are no hot spring facilities in 

the project area.   
The intake of geothermal fluids will be 
conducted at an impermeable layer approx. 
deeper than 2,000 meters underground, after 
inserting a steel pipe (water shielding pipe) down 
to the intake point, and the hot water from the 
steam will be reinjected deep underground.   

Social capital and 
societal structures, 
such as local 
decision-making 
bodies 

D D No impact is expected, as there are no public 
facilities or other facilities related to local 
decision-making bodies in the planned project 
area.   

Existing social 
infrastructure and 
services 

D D Construction and operation activities are 
expected to have no impact on social 
infrastructures and social services.   

The poor  C C Although no resettlement of residents is 
required, farmland will be used, and the poor 
may be among the holders of rights to use the 
farmland.   

The indigenous, 
and ethnic 
minorities 

D D In the project area, no settlements of indigenous 
people or ethnic minorities who need particular 
consideration have been identified.   

Disproportionate 
distribution of 
benefits and 
damage 

B- D Construction stage: Appropriate consideration 
should be given when hiring local labor to 
avoid the disproportionate distribution of 
benefits and damage regarding employment 
opportunities.   
In-service period: This project is meant to 
supply electric power as a public service, and the 
disproportionate distribution of benefits and 
damage during the in-service period is unlikely.  

Cultural heritage D D The project area has no known registered sites of 
culturally, historically or archaeologically 
important heritage, or important landmarks.   

Conflicts of interest 
within the area 

D D In the planned project area and the residents in 
the surrounding area, there is no opposition to the 
project from residents, and no conflicts of 
interest within the area.   
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Item 

Evaluation 

Item Construction 
stage 

In- 
service 
period 

Water usage or 
water rights, and 
communal rights 

D D Construction stage: Impact is unlikely, as the 
small amount of water needed for construction 
will be drawn from the existing water pond 
provided for well drilling.   
In addition, there is no river or lake in the 
project area.  In Ethiopia, all water resources 
are government-owned, and no water rights or 
communal rights exist.   
In-service period: Impact is unlikely, as the 
power plant system does not use water and the 
employees will use the existing pilot plant, 
where a water storage tank that collects rainwater 
has been installed.   

Public hygiene D D Construction stage: Impact is unlikely, as 
there will be few construction workers, and they 
will use accommodations in the nearest town.  
In-service period: Impact is unlikely, as there 
will be few employees.  They will use the 
existing pilot plant, and commute from EEP 
accommodations in the nearest town.   

Hazards, and risk of 
infectious diseases 
such as HIV/AIDS 

D D Construction stage: Construction scale is small, 
with many workers from outside the area  
engaged in the construction of the power plant 
facilities, there may be an increased risk in the 
transmission and spread of HIV/AIDS 
infections.   
In-service period: During the in-service period 
of the power plant, no impact is likely, as there 
will be few outside workers employed and few 
operators will be needed.   

N
atural E

nvironm
ent 

Protected areas 
(National Park) 

D D There is no national park or conservation or 
protected area in the project area.  Roughly 40 
km southwest of the project area is Abidjiatta-
Shalla National Park, which is designated as a 
national park and as a flamingo and pelican 
sanctuary.   

Topographical and 
geological features 

D D Construction stage: The eventual power plant 

construction work is expected to cause 

topographical alteration to the land.  Since 

there are no important topographical or 

geological features to be preserved at the 

planned project site, no impact is foreseen.   
In-service period: No significant impact on 
topographical and geological features is likely 
during the in-service period of the power plant, 
as there will be virtually no new topographical or 
geographical alteration involved.   
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Item 

Evaluation 

Item Construction 
stage 

In- 
service 
period 

Soil erosion B- B- Construction stage: Almost no site 
development is required, as the power plant will 
use a production well pad where the land has 
already been prepared.  However, the 
construction of pipeline foundations and ponds 
will create bare ground, where soil erosion may 
occur during rainfall.   
In-service period: Although there will be no 
new civil engineering or other such work, soil 
erosion may occur if preventive measures and 
maintenance are inadequate.   

Groundwater D D Construction stage: Intake of groundwater for 

construction work is not expected.  There are 

no wells in this area.  No impact of construction 

work on groundwater is likely.   
In-service period: Intake of groundwater for use 
in the power plant is not expected. 
Groundwater will not be affected, as reinjection 
wells and production wells will have steel pipes 
(water shielding pipes) inserted deep 
underground below the impervious stratum, gaps 
between well walls and pipes will be filled with 
cement, and collection and reinjection of 
geothermal fluid will be conducted deep (approx. 
2,000 m) underground.   

Lake and river 
conditions 

D D There are no rivers or lakes near the project area. 
The construction work is not expected to have 
impact on any water body.   

Fauna, flora, and 
biological diversity 

B- B- Construction stage: Project construction will 
impose no impact on fauna and flora, as the 
project area is grassland with scattered trees and 
farmland, and the power plant will be 
constructed on the LA-9D production well pad.  
However, some plants may have to be removed 
for installation of the hot water reinjection 
pipeline and 15 kV transmission line.   
In-service period: The hot water reinjection 
pipeline and 15 kV transmission line may cause 
some impact.   

Landscape D D There are no landscape resources and distant 
landscapes as viewed from the viewpoints in the 
project site, impact on the landscape is not 
expected.   

P
ollution C

ontrol

H2S D B- Construction stage: H2S impact is not expected, 
as there is no emission of H2S.   
In-service period: Since geothermal steam that 
contains NCGs (including H2S) will be emitted 
from the top of the silencer, there may be some 
environmental impact in the immediate vicinity 
of the power plant.   
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Item 

Evaluation 

Item Construction 
stage 

In- 
service 
period 

Water quality D D Water pollution is not expected, as there are no 
water bodies such as rivers or lakes around the 
project area.  Effluents from the project is not 
expected.   

Soil contamination D D Construction stage: Substances that may 
contaminate the soil are not likely to be used or 
handled.   
In-service period: Geothermal hot water is not 
likely to contaminate the soil, as all of it will be 
reinjected deep underground.  Soil pollution is 
not expected.   

Waste B- D Construction stage: During construction, 
industrial waste (construction waste) and turned 
up soil is likely to be generated.   
In-service period: Generation of industrial 
waste is assumed to be small.   

Noise and vibration B- B- Construction stage: Noise generated from the 

operation of construction machinery may have 

some impact on the nearby residents.  There 

are private homes and other such structures 

along the route used to transport materials to 

and from the construction sites, and there may 

be some impact on these homes or structures.  
In-service period: Noise and vibration 
generated by the silencer and generators may 
affect residents near the planned project area.  

Offensive odors D B- Construction stage: During the construction 

phase, no materials that generate offensive 

odors are used, and so no impact is expected.  
In-service period: The offensive odor of H2S 
discharged from cooling tower is likely to have 
an impact in the neighborhood of the power 
plant.   

Accidents B- B- Construction stage: If safety management is 

inadequate, there may be accidents during 

construction, including traffic accidents.   
In-service period: If safety management and 
maintenance management are inadequate, there 
may be accidents caused by leakage of high-
concentrations of H2S gas, releases of high-
temperature steam or the dispersion of hot water.  

Note: A: A significant impact is assumed.  B: Some degree of impact is assumed. 
C: The degree of impact is unidentified, and future investigation for clarification is 

needed. 
D: As the impact will be minimal, future investigation is unnecessary.  
+: Positive impact -: Negative impact 

Source: Prepared by the Survey Team    
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1-3-1-6 TOR for Environmental and Social Considerations Study 

Based on the scoping results above, the TOR for EIA study has been defined as shown in Table 
1-3-1.14.   

 

Table 1-3-1.14 TOR for Environmental and Social Considerations Study 

Item Study Item Methods 

Social Environment 

Use of land and 
local resources 

Agricultural land to be used by the project • Site Visit 
• Socio-economic study by local 

consultant 

The poor Agricultural land and income situation of 
the affected households 

Same as above 

Disproportionate 
distribution of 
benefits and 
damage 

Employment opportunities and labor force 
of project site employment 

• Site Visit 
• Employment study on the labor force 

potential within and around the 
project site community by local 
consultant 

Natural Environment 

Soil erosion • Soil erosion situation 
• Soil erosion prevention measures 
 

• Site Visit 
• Review of existing literature and data 

Fauna, flora, and 
biological diversity 

Type and diversity of flora and fauna to 
growth and living in the project site and 
surrounding area 

• Site Visit 
• Review of existing literature and data
• Interview to the relevant institutions 

Pollution Control 

H2S • Current H2S concentrations at project site
• Environment and workplace standards 
• Environment conditions of project site 
• H2S concentration around the power plant 

the during period of plant operation. 

• Site Visit 
• Review of existing literature and data
• Prediction of H2S concentration in the 

vicinity of the power plant and 
residence 

Noise • Environment and workplace standards 
• Current noise level at project site 
• Environment conditions of project site 
• Noise level around the power plant during 

period of plant operation. 

• Site Visit 
• Review of existing literature and data
• Confirmation of the present situation 

noise level 
• Prediction of noise levels 

Odor • Current H2S concentrations at project site
• Environment conditions of project site  
• H2S concentration around the power plant 

during period of plant operation. 

• Site Visit 
• Confirmation of the present situation 

H2S concentration  
• Prediction of H2S concentration in the 

vicinity of the power plant and 
residence 

Wastes • The amount of civil surplus soil and 
construction industry waste 

• Waste treatment method 

• Review of existing literature and data
• Confirm the industrial waste 

generated from the project plan 

Source: Prepared by the Survey Team    
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1-3-1-7 Survey Results Regarding Environmental and Social Considerations 

The results of surveys conducted for each impact item based on the above TOR are as shown in 
Table 1-3-1.15.   

 

Table 1-3-1.15 Survey Results 

Item Survey Results 
Social Environment 

U
se of land and local resources 

The project hot water reinjection pipeline of about 1,700 m is to be installed along the existing hot 
water reinjection piping route.  In the planned route, 910 meters will pass through farmland, and 710 
m will pass through grass land.   In Ethiopia all the land is government-owned.  EEP holds the land 
use right of the hot water reinjection pipeline route.   

Roughly 0.5 hectares (910 m × 5 m = 4,550 square meters) of farmland will be needed for the 
installation of the hot water reinjection pipeline for this project, and this is part of a farmland used by 
a total of eight households.  Compensation for agricultural land and crops will be paid by the EEP. 
The EEP has provided compensation for houses (Tukul), farmland and crops when acquiring land for 
the well drilling base.   

The EEP will pay compensation in accordance with the laws concerning compensation and after 
consulting with the Adami Tulu local government, the heads of local communities (kebele) and the 
PAPs.   

Impact from the use of grassland is expected to be minimal because the area to be used is minimal 
(roughly 790 m × 5 m = 4,000 square meters), the land use rights are owned by EEP, and there are 
vast pasturelands extending around the area.   

In summary, the project affected agricultural area is about 0.25% to 6.67% of the affected household 
total agricultural land, which is less than 20% the impacts on community residents is expected to be 
small.   

With regard to those who used the farmland along the route of the geothermal hot water pipeline, their 
status regarding assets and the areas of farmland to be affected are shown in the table below.   

With regard to those who hold the rights to use the farmland along the route of the geothermal hot 
water pipeline, their status regarding assets and the areas of farmland to be affected are shown in the 
table below.   

 

 
Source: Prepared by the Survey Team 
 

Agricultural land to be used for a new rejection pipeline 
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Item Survey Results 

  Composition of the affected households and means of livelihood 
No. Name of 

household 
head 

No. of 
persons in 
household 

No. of 
Children

No. of 
adults +60 
years of 
age 

No. of 
students

Source of 
income 

Size of 
agricul- 
tural land 
(ha) 

Type of 
production

01 A 8 6 -- 3 Farming 10 Maize, 
Barley,  
Teff, Wheat

02 B 18 15 -- 8 Ditto 1.5 Ditto  
03 C 9 7 1 5 Ditto  2 Ditto  
04 D  

15 
13 2 6 Ditto  4 Ditto  

05 E 8 2 -1 6 Ditto  2 Maize, Teff,
Barley, 
Wheat & 
Millet 

06 F 10 5 1 7 Ditto  3 Maize, 
Barley, 
Wheat & 
Millet 

07 G 10 5 -- 3 Ditto  3 Maize, 
Barley,  
Wheat & 
Soya Bean

08 H 11 6 -- 3 Ditto  3 Maize, 
Barley, 
Teff, 
Wheat,  
Millet &  
Soya bean

Source: Prepared by the Survey Team 
 
 

Income Status of the PAPs 
No. Name of 

household 
head 

Size of 
agricultural 
land (ha) 

Affected 
farmland 
(m) 

Uses of 
property 
(housing, 
economic 
activity, other)

Employme
nt status of 
all adults 

Income of 
household 
(Ethiopian 
Birr Per 
Year) 

Percentage 
of affected 
land in total 
farmland 

01 A 10 50 x 5 Economic 
activity 

Farmers 100,000. 0.25 

02 B 1.5 200 x 5 Ditto Ditto 20,000 6.67 
03 C 2 150 x 5 Ditto Ditto 20,000 3.75 
04 D 4 200 x 5 Ditto Ditto 25,000 2.5 
05 E 2 150 x 5 Ditto Ditto 20,000 3.75 
06 F 3 50 x 5 Ditto Ditto 30,000 0.83 
07 G 3 50 x 5 Ditto Ditto 30,000 0.83 
08 H 3 60 x 5 Ditto Ditto 30,000 1.0 
Source: Prepared by the Survey Team 
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Item Survey Results 

T
he poor 

Social and livelihood characteristics of households affected by the project’s use of farmland, including 
family composition and income are shown in the table below.  The affected households have 8 to 18 
family members, and their main source of income is agricultural crops from farming.  Except for one 
household bringing in 100,000 Birr, the annual household income is 20,000 to 30,000 Birr, with no 
significant differences between households.  No low-income households that need special 
consideration were identified.   

D
isproportionate distribution of  

benefits and dam
age  

The construction of this project will take one to two years.  There may be a risk of disproportionate 
distribution of benefits and damage regarding employment opportunities for workers to be hired for 
construction work.   

In the existing power plants, several local residents have been employed for jobs that do not require 
particular skills (such as security, cleaning, and grass cutting).  When drilling wells LA-9D and LA-
10D, a dozen local residents were employed.   

According to the EEP, all employment opportunities are displayed on a bulletin board, and the hiring 
of applicants is decided while considering the balance between communities, and circumstances of 
living and income.  This is done in a conference consisting of the heads of the three neighboring local 
communities (kebele) and the project manager.  For this project, hiring will be conducted in this same 
manner.   

The disproportionate distribution of benefits and damage is unlikely as long as information is shared 
and a conference on hiring takes place.   

Natural Environment 

  F
auna, flora, and biological diversity 

a. Impact on fauna 
There are no protected species, indigenous species or species included in the IUCN Red List of 
Threatened Species to be found in the project implementation area.   

The power plant facilities are expected to impose no impact on animals or plants, as the facilities will 
be located on the existing well pad and no vegetation will be removed.   

The grassland and farmland areas to be altered by the installation of the hot water reinjection pipeline 
will be minimal, with 790 meters × 5 meters of grassland and 910 meters × 5 meters of farmland used. 
The overall length of the transmission line will be roughly 700 meters, and there will be roughly 16 
power poles installed.  No more than roughly a dozen trees will be felled for installation of the hot 
water reinjection pipeline and transmission line.  As this is a small facility and there is vast grassland 
with tree groves around the project area, impact is expected to be minimal.   

The project area consists of grassland, which is mainly used for grazing, and groves of low trees, 
around 2 to 5 meters in height, with similar environments broadly distributed around it.  In addition, 
there are no environmental features specific to the project area.  Therefore, the impact of the power 
plant and pipelines on animals is expected to be minor.   

b. Impact on flora 
Most of the vegetation in the project area is grassland, and groves of trees around 2 to 5 meters in 
height consisting of few varieties, with Acacia sp. which is used for grazing being dominant.   

Although pipeline and transmission line construction will involve the felling of a dozen or so trees, 
the impact on plants is considered to be minor as environments homogeneous with the project area 
extend around it and the project area has no distinctive environmental features.   
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Item Survey Results 

          Soil erosion 

The soil in the project area consists mainly of volcanic ejecta, including acidic and basic lava mixtures. 
As a result of field confirmations, it is known that the soil is dry and prone to erosion due to its weak 
cohesive properties.  Therefore, throughout this area, including the project area, soil erosion naturally 
occurs and many erosion ditches are observed.   

Construction of pipeline foundations, access roads, etc. will create bare ground.  If this ground is left 
exposed over a long period of time, the soil will erode during rainfall.   

 

Source: Prepared by the Survey Team 
Erosion grooves (Gully) which are naturally occurring 
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Pollution Control 

H
2 S

  

a. Environment standard 
For H2S, the guideline values are stipulated in the Guidelines for Ambient Environment Standards. 
Hydrogen sulfide guideline values are indicated in the table below.   
 

Hydrogen Sulfide Guideline Values 

Substance WHO Guideline Value Averaging Time 

Hydrogen sulfide (H2S) 150 (g/m3) 24 hr 
Source: Guidelines Ambient Environment Standards for Ethiopia (EPA, August 2003) 

 
b. Human health effects 
The limits on effect on human health due to H2S exposure is shown in the table below.  

 

Human Health Effects at Various Hydrogen Sulfide Concentrations 
Exposure Effect / observation Reference 

(mg/m3) ppm   

0.011 0.05 Odour threshold Amoore & Hautala, 1983 

2.8 2 
Bronchial constriction in asthmatic 
individuals 

Jappinen et al, 1990 

5 3.6 Increased eye complaints Vanhoorne at al, 1995 

7 or 14 5 or 10 

Increased blood lactate 
concentration, decreased skeletal 
muscle citrate synthase activity, 
decreased oxygen uptake 

Bhambhani & Singh,1991 
Bhambhani et al., 1996,1997 

5～29 3.6～20 Eye irritation IPCS, 1981 

28 20 
Fatigue, loss of appetite, headache, 
irritability, poor memory, dizziness 

Ahlhorg, 1951 

>140 100 Olfactory paralysis Hirach & Zavala, 1999 

>560 400 Respiratory distress Spolyar, 1951 

≧700 500 Death Beauchamp et al., 1984 

Source: Concise International Chemical Assessment Document No.53 Hydrogen Sulfide:Human 
Health Aspects (2003) 
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c. Current H2S concentrations and conditions of surrounding area 
The area surrounding the planned power plant site is grassland with dotted with trees, with no houses.
The nearest house is roughly 650 meters from the planned power plant site.   

The current levels of H2S were checked in the area around the planned power plant site and at the site 
of the nearest house, and all measurements were below detectable levels.  For H2S odor in the area 
around the planned power plant site (LA-9D and LA-10D), it was noticeable only at downwind sites.  

d. Prediction of H2S concentrations during the in-service period 
Input data for the emission point source shown in in table below.   

 
Steam Flow NCGs in 

Steam 
H2S Content 

of NCG 
Emission 

source height
Exhaust gas 
temperature 

Temperature 

40 t/h 7 wt% 4 mol% 10 m 93 deg. C 23 deg. C 

Source: Prepared by the Survey Team 
 
H2S concentrations were predicted by using a plume diffusion model and diffusion parameters (Pasquill 
stabilities).  The predicted 24-hour mean of maximum ground level H2S concentrations is less than 0.1 
ppm at the site of the nearest house, which satisfies the guidelines.   

As the predicted H2S concentrations in the area around the power plant are less than 1 ppm, the impact 
of H2S on workers and the surrounding natural environment is estimated to be insignificant.   

No complaints regarding H2S were reported from residents in the surrounding area during operation of 
the existing pilot power plant and testing of the wells.   
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N
oise and vibration 

a. Environmental standards 
The environmental standards for noise are established for the various zones classified as residential, 
commercial and industrial, and by the time division of daytime and nighttime.   

The environmental noise level limits are shown in the table below.   

 
Noise Standards 

Area Code Category of area 
Limits in dB (A) Leq  

Day time 
6:00am. to 9:00pm. 

Night time 

9:00pm. to 6:00am. 

A Industrial area 75 70 

B Commercial area 65 55 

C Residential area 55 45 

Source：1) Guidelines on Ambient Environment Standards for Ethiopia (EPA, August 2003)   
2) Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003) 

 
b. Current noise levels and conditions of the surrounding area 
The area around the planned power plant site is grassland with few scattered trees and there are no 
houses within the project site.  The nearest house is roughly 650 meters from the planned power plant 
site.   

Three locations have been selected to measure background noise level at the site and two at the points 
nearest houses/villages.  The results of the measurement are indicated in the table below.   

 

Current Noise Levels 
Site Power Plant Site Settlement site 1 Settlement site 2 

Noise Level (dB) 44 41 39 
Source: Prepared by the Survey Team 

 
c. Impact during the construction stage 
The biggest source of noise and vibration during construction of the power plant, pipelines and 
transmission lines is the operation of heavy machinery and vehicles transporting generators and other 
equipment and materials.  For power plant construction, a well pad where the ground has already been 
prepared will be used, and the heavy machinery needed for foundation work will be limited to backhoes, 
cranes and the like.  The traffic of vehicles transporting equipment and materials including portable 
generators, and vehicles used to transport construction workers are expected to amount to several 
vehicles per day.  As there is no house near the planned power plant site or the road, the impact of 
noise and vibration during construction on residents living in the surrounding area is expected to be 
minor.   

 

d. Prediction of noise during the in-service period 
Major sources of noise during the in-service period of the power plant are the power generation facilities 
and silencers.  Noise one meter from an existing equivalent facility is 73 dB.  With 73 dB as the sound 
source, predictions of noise levels at the nearest house, 650 meters away from the planned power plant 
site, were studied.  The results suggested 41.8 dB, which is 0.8 dB greater than the current maximum 
noise of 41 dB around the house.  This value satisfies the environmental criteria for houses in Ethiopia.
Thus, the impact of noise from power plant operations on residents in the surrounding area is expected 
to be minor.   
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O
ffensive odors 

a. Current conditions 
The area around the planned power plant site is a geothermal field, and there is some H2S odor present 
in the natural environment.  During the field survey, H2S odor was sensed occasionally, depending on 
the direction of wind.   

 
b. Impact during the in-service period 
The 24-hour mean of predicted H2S concentrations generated by the power plant when it is put into 
service came to less than 0.1 ppm in the area around the nearest house.  In this area, the wind blows 
from the northeast from October to May, and from the southwest or south-southwest from June to 
September.  Since the nearest house is located to the west of the planned power plant site, it will rarely 
be downwind throughout the year and, therefore, the impact of odor is expected to be insignificant.  

 
Wind Direction in the Adami Tulu Meteorological Weather 

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

Adami
Tulu 

2013 NE NE NE ENE SSW SSW SSW SW Calm NE NE NE

2014 NE NE NE NE SW SW SW SW SW SW NE NE

2015 NE NE NE NE NE SW SW SSW SW NE NE NE

Source: Adami Tulu Meteorological Station 

W
aste 

Construction of the power plant, pipelines and other relevant facilities will generate small amounts of 
waste soil as well as concrete, wood, scrap metal, etc. from civil engineering work.  Waste soil and 
concrete will be used to back-fill the pond used for drilling well LA-9D and for repairing roads in the 
vicinity.  The small volume of wood (wooden crates for equipment) and scrap metal created is in 
demand locally, and will be collected for reuse or recycling.  

Other 

A
ccidents 

• Grazing takes place in the area around the power plant, where increased traffic during the construction 
period may raise the likelihood of traffic accidents.  During construction of the pilot plant and well 
drilling, vehicles related to the EEP observed the speed limit and prioritized passage of livestock and 
other animals.  No accidents occurred during the in-service period of the pilot plant or during drilling 
of the wells.   

• Installation of pipelines and transmission lines includes a section on a mountain slope.  If safety 
management is inadequate, there may be a risk of accidents.  During the in-service period, 
inadequate safety management may entail a risk associated with the leakage of highly concentrated 
H2S gas, a blast of high-temperature steam, dispersion of hot water, or the like.   

• At the time of tender, the EEP shall confirm that the health, safety, and social environment 
management plan, submitted by the construction management consultant and contractors, is in 
accordance with the environmental and social safety guidelines for constructors.  The construction 
management consultant and contractor will implement safety management in accordance with this 
plan to avoid or reduce the risk of workers or residents getting involved in an accident.   

• In accordance with labor laws, safe working environments shall be prepared by providing workers 
with personal protective equipment and mandating its use.   

• Near the wells, a hot water reservoir provided with permeation prevention measures shall be provided 
to temporarily store hot water that may flow out from the production wells in case of an accident. 
The reservoir shall hold the water until the flow is stopped by a valve.   

• Procedures to follow when rescuing those affected by high-concentrations of H2S gas shall be 
prepared.   

• Fences shall be installed around the construction sites (particularly material yards), production wells, 
and hot water reservoir.  Security guards will be allocated to prevent theft and accidents.   
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1-3-1-8 Impact Assessment 

Based on the study results above, the impacts of the project are evaluated and compared to the 
evaluations results obtained during the scoping phase (Table 1-3-1.16).   

 

Table 1-3-1.16 Impact Assessment Based on the Environmental and Social Considerations 
Study 

Item 

Evaluation at 
Scoping 

Assessment 
based on survey 
and prediction 
results 

Reason C
onstructio

n stage 

In-service 
period 

C
onstructio

n stage 

In-service 
period 

Social Environment 

Involuntary 
resettlement of 
residents 

D D D D Same as the scoping (hereinafter “-”) 

Local economic 
conditions, such as 
employment and 
livelihoods 

B+ B+ B+ B+ - 

Use of land and 
local resources 

B- D B D Construction stage: The hot water reinjection 
pipeline is planned to be constructed on grassland 
(roughly 4,000 m2) and farmland (roughly 4,550 m2).  
Construction of the power plant related facilities will 
involve some alterations of land use.  Only a small 
area of land is required, and social impact on 
community residents is expected to be limited.   

Social capital and 
societal structures, 
such as local 
decision-making 
bodies 

D D D D - 

Existing social 
infrastructure and 
services 

D D D D - 

The poor C C D D The residents affected by the project have not been 
identified as poor.   

The indigenous, 
and ethnic 
minorities 

D D D D - 

Disproportionate 
distribution of 
benefits and 
damage 

B- D D D Construction stage: All employment opportunities 
are displayed on a bulletin board, and the hiring of 
applicants is decided while considering the balance 
between communities, and circumstances of living and 
income.  This is done in a conference consisting of 
the heads of the three neighboring local communities 
(kebele) and the project manager.   
The disproportionate distribution of benefits and 
damage is unlikely as long as information is shared 
and a conference on hiring takes place.   
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Item 

Evaluation at 
Scoping 

Assessment 
based on survey 
and prediction 
results 

Reason C
onstructio

n stage 

In-service 
period 

C
onstructio

n stage 

In-service 
period 

Cultural heritage D D D D - 

Conflicts of 
interest within the 
area 

D D D D - 

Water usage or 
water rights, and 
communal rights 

D D D D - 

Public hygiene D D D D - 
Hazards, and risk 
of infectious 
diseases such as 
HIV/AIDS 

D D D D - 

Natural Environment 

Protected areas 
(National Park) 

D D D D - 

Topographical and 
geological features 

D D D D - 

Soil erosion B- B- B- B- Construction stage: Almost no site development is 
required, as the power plant will use a production well 
pad where the land has already been prepared.  
However, the construction of pipeline foundations and 
ponds will create bare ground, where soil erosion may 
occur during rainfall.   
In-service period: Although there will be no new 
civil engineering or other such work, soil erosion may 
occur if preventive measures and maintenance are 
inadequate.   

Groundwater D D D D - 

Lake and river 
conditions 

D D D D 
- 

Fauna, flora, and 
biological 
diversity 

B- B- D D Construction stage: The power plant facilities are 
expected to impose no impact on animals or plants, as 
the facilities will be located on the existing well pad 
and no vegetation will be removed.   
The grassland and farmland areas to be altered by 
installation of the hot water reinjection pipeline will be 
minimal, with 790 meters × 5 meters of grassland and 
910 meters × 5 meters of farmland used.  The overall 
length of the transmission line will be roughly 700 
meters, and there will be roughly 16 power poles 
installed.  No more than roughly a dozen trees will be 
felled for installation of the hot water reinjection 
pipeline and transmission line.  As this is a small 
facility and there is vast grassland with tree groves 
around the project area, impact is expected to be 
minimal.   
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Item 

Evaluation at 
Scoping 

Assessment 
based on survey 
and prediction 
results 

Reason C
onstructio

n stage 

In-service 
period 

C
onstructio

n stage 

In-service 
period 

In-service period: The project area consists of 
grassland, which is mainly used for grazing, and 
groves of low trees, around 2 to 5 meters in height, 
with similar environments broadly distributed around 
it.  In addition, there are no environmental features 
specific to the project area.  Therefore, impact of the 
power plant and pipelines on animals is expected to be 
minor.   

Landscape D D D D - 
Pollution Control 

H2S D B- D B- Construction stage: H2S impact is not expected, as 
there is no emission of H2S.   
In-service period: Although geothermal steam that 
contains NCGs (including H2S) will be emitted from 
the power plant, the predicted H2S concentration 
satisfies the guidelines (less than 0.1 ppm) at the site 
of the nearest house.  The impact of H2S on the 
surrounding environment is estimated to be 
significant.   

Water Quality D D D D - 

Soil contamination D D D D - 

Wastes B- D B- D Construction stage: During construction, industrial 
waste (construction waste) and excavated soil is likely 
to be generated.   
In-service period: Generation of industrial wastes is 
expected to be minor.   

Noise and 
vibration 

B- B- D B- Construction stage: For power plant construction, a 
well pad where the ground has already been prepared 
will be used, and the heavy machinery needed for 
foundation work will be limited to backhoes, cranes 
and the like.  The traffic of vehicles transporting 
equipment and materials including portable 
generators, and vehicles used to transport construction 
workers are expected to amount to several vehicles per 
day.  As there is no house near the planned power 
plant site or the road, the impact of noise and vibration 
during construction on residents living in the 
surrounding area is expected to be minor.   
In-service period: Noise and vibration generated by 
the silencer and generators may affect residents near 
the planned project area.  Predictions of noise levels 
at the nearest house were studied and the results 
suggested 41.8 dB, This value satisfies the 
environmental criteria for houses in Ethiopia.  Thus, 
the impact of noise from power plant operations on 
residents in the surrounding area is expected to be 
minor.   
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Item 

Evaluation at 
Scoping 

Assessment 
based on survey 
and prediction 
results 

Reason C
onstructio

n stage 

In-service 
period 

C
onstructio

n stage 

In-service 
period 

Offensive odors D B- D B- Construction stage: During the construction phase, 
no materials that generate offensive odors will be 
used, and so no impact is expected.   
In-service period: The offensive odor of H2S 
discharged from cooling tower is likely to have an 
impact in the neighborhood of the power plant.  In 
this area, the wind blows from the northeast from 
October to May, and from the southwest or south-
southwest from June to September.  Since the nearest 
house is located to the west of the planned power plant 
site, it will rarely be downwind throughout the year 
and, therefore, the impact of odor is expected to be 
insignificant.   
In addition, the area around the planned power plant 
site is a geothermal field, and there is some H2S odor 
present in the natural environment.  During the field 
survey, H2S odor was sensed occasionally, depending 
on the direction of wind.   

Other 

Accidents B- B- B- B- Construction stage: If safety management is 

inadequate, there may be accidents during 

construction, including traffic accidents.   
In-service period: If safety management and 
maintenance management are inadequate, there may 
be accidents caused by leakage of high-concentrations 
of H2S gas, releases of high-temperature steam or the 
dispersion of hot water.   

Note:  
A: A significant impact is assumed.   
B: Some degree of impact is assumed. 
C: The degree of impact is unidentified, and future investigation for clarification is needed. 
D: As the impact will be minimal, future investigation is unnecessary.  
+: Positive impact 
-: Negative impact 

Source: Prepared by the Survey Team  
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1-3-1-9 Proposed Mitigation Measures, and Costs of Implementing Mitigation Measures 

Table 1-3-1.17 shows negative environmental impacts of the proposed project and the mitigation 
measures proposed to minimize said impacts based on survey outcomes.   

 

Table 1-3-1.17 Mitigation Measures, Responsible Organization and Costs 

No. Item Possible impact Mitigation measures 
Implementing
organization

Responsible 
organization 

Costs 
(USD) 

Construction stage 

1 Land 
use and 
natural 
resourc
es 

Impact of the use of 
farmland for the 
project on 
community 
residents 

• Compensation for 
agricultural crops 

• Compensation for 
cultivated crops 
based on agreement 
with the affected 
individuals. 

EEP EEP 4,651 
USD 

2 Soil 
erosion 

Construction of the 
power plant and 
related facilities 
will create bare 
ground, where soil 
erosion may occur 
during rainfall. 

• Appropriate planning 
for felling and 
disturbance of 
vegetation in the 
project area 

• Installation of 
drainage channels 
around the power 
plant and ponds 

• Designs that consider 
the topographical 
features of the site. 

Contractor EEP Included 
in the 
constructi
on costs 

3 Waste During construction 
of the power plant, 
pipelines, and other 
related facilities, 
small amounts of 
waste soil from civil 
engineering work, 
as well as concrete, 
wood, scrap metal, 
etc. will be 
generated. 

• Waste soil from civil 
engineering work 
and concrete will be 
used to back-fill the 
pond used for drilling 
well LA-9D and for 
road repair around 
the site. 

• Small amounts of 
wood (crates for 
equipment) and scrap 
metal are in demand 
locally, and will be 
collected for reuse or 
recycling. 

• Domestic waste 
(plastic bottles, cans 
and bottles) will be 
sorted and stored in a 
temporary storage 
yard and will be 
disposed in landfills 
in the existing 
facility premises. 

Contractor/ 
EEP 

EEP Included 
in the 
constructi
on costs 
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No. Item Possible impact Mitigation measures 
Implementing
organization

Responsible 
organization 

Costs 
(USD) 

4 Accide
nts 

If safety 
management is 
inadequate, 
accidents during 
construction work, 
traffic accidents, 
etc. may occur. 

• At the time of tender, 
the EEP shall 
confirm that the 
health, safety, and 
social environment 
management plan 
submitted by the 
construction 
management 
consultant and 
contractors should be 
based on the 
environmental and 
social safety 
guidelines for 
constructors. 

• In accordance with 
labor laws, a safe 
working environment 
shall be prepared by 
providing workers 
with personal 
protective 
equipment, and by 
mandating its use. 

• Fences will be 
installed around the 
construction sites 
(particularly material 
yards), production 
wells, and hot water 
reservoir, and 
security guards will 
be allocated to 
prevent theft and 
accidents. 

EEP EEP Included 
in the 
constructi
on costs 

In-service period 
1 Soil 

erosion 
Soil erosion may 
occur if erosion 
prevention 
measures and 
maintenance are 
inadequate. 

Periodic inspections 
shall be conducted, 
and if soil erosion is 
detected.  Corrective 
measures shall be 
taken at an early 
stage.  

EEP EEP Included 
in the 
operating 
cost 

2 H2S and 
offensiv
e odors 

After the power 
plant is put in 
service, H2S 
contained in the 
NCGs will be 
constantly emitted.  
This may have 
some impact on the 
area around the 
power plant. 

The height of the 
silencers through 
which NCGs 
containing H2S are 
emitted shall be 10 
meters. 

Manufacturer EEP/Consult
ant 

Included 
in the 
facility 
cost 
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No. Item Possible impact Mitigation measures 
Implementing
organization

Responsible 
organization 

Costs 
(USD) 

3 Noise Noise and vibration 
from silencers, 
generators and other 
equipment may 
have some impact 
on people living in 
the surrounding 
area. 

Specifications for 
silencers, generators 
and other equipment 
shall satisfy the 
environmental 
standard of 45 dB or 
less at a distance of 
200 meters from the 
noise source. 

Manufacturer EEP/Consult
ant 

Included 
in the 
facility 
cost 

4 Accide
nts 

If safety 
management and 
maintenance is 
inadequate, 
accidents associated 
with leakage of 
highly concentrated 
H2S, blasts of high-
temperature steam, 
or the dispersion of 
hot water may 
occur. 

• Near the wells, a hot 
water reservoir with 
permeation 
prevention measures 
shall be provided to 
temporarily store hot 
water that may flow 
out from production 
wells during an 
accident, until the hot 
water is stopped by a 
valve. 

• Maintenance and 
operation manuals 
shall be prepared. 

• Based on the labor 
laws, a safe working 
environment shall be 
provided by 
equipping the 
workers with 
personal protective 
gear, and mandating 
its use. 

EEP EEP Included 
in the 
operating 
cost 

Source: Prepared by the Survey Team  

 

1-3-1-10 Environmental Management and Monitoring Plan 

(1) Environmental Management and Monitoring Plan 

Based on the results of the mitigation measures studies, the monitoring plan for each item is shown 
in Table 1-3-1.18.   
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Table 1-3-1.18 Monitoring Plan 

Environmental monitoring parameters Monitoring site Methods Frequency Responsible 
body 

Cost (USD) 

Construction phase  

Noise Noise level Construction site and nearest 
residence/community site 

Measurement by the noise meter • Daily (Construction 
implementation area) 

• Once/week (nearest 
residence/community)

Contractor/ 
EEP 

Including the 
construction costs 

Wastes Waste management  Construction site Type and quantity of the 
generated amount waste 
(Weight or volume), and site 
investigation. 

Once/month Contractor/ 
EEP 

Including the 
construction costs 

Soil erosion Soil erosion situation Project site Site observation and 
photographic recording 

Once/month Contractor/ 
EEP 

Including the 
construction costs 

Land use Living conditions 
(household income) and 
compensation situation of 
agricultural crops 

Residents affected Interviews with affected people 4 times/year 
 

EEP 2,500 USD 

Disproportion
ate 
distribution of 
benefits and 
damage 

Employment of local 
residents and regional 
employment 

Contractor Confirmation from contractors on 
employment contract and 
payments 

4 times/year 
 

EEP 2,500 USD 

Accidents Occurrence and frequency 
of accidents and the 
training to be provided to 
prevent accidents 

Contractor Confirmation of the occurrence 
of accidents using the accident 
report and through interviewing 
the contractors and employees. 

Biannually EEP 1,500 USD 

In-service period 

Air pollution H2S  Power plant site (east, north, 
south, west) of 4 point, and the 
nearest residence/community 
site 

H2S measurement meter (use of 
measuring instrument that can 
measure up to 0.01 ppm) 

Once/month (First 
year),  then 4 
times/year 

EEP Including the 
operating cost 
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Environmental monitoring parameters Monitoring site Methods Frequency Responsible 
body 

Cost (USD) 

Noise Noise Level Power plant site (East, north, 
south, west) of 4 point, and the 
nearest residence/community 
site 

Measurement by the noise meter Once/month (First 
year), then 4 
times/year 

EEP Including the 
operating cost 

Soil erosion Soil erosion situation Areas around power plant and 
related facilities 

Site visits to check the 
occurrence soil erosion and 
photographic recording 

Once/month EEP Including the 
operating cost 

Accidents Occurrence and frequency 
of accidents and the 
training to be provided to 
prevent accidents 

Confirmation of the occurrence 
of accidents using the accident 
report and through Interviewing 
the contractors and employee 

Confirmation of the accident 
report and the training record 

Biannually EEP Including the 
operating cost 

Source: Prepared by the Survey Team  
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(2) Monitoring implementation system 

The EEP has an EHS&Q Department, which takes charge of formulating and administering 
policies on quality control, EIAs and management, health, and safety.  Under the EHS&Q 
Department, the Environmental and Social Office has also been established.  Duties and 
responsibilities of this office are to carry out regular monitoring to ensure proper implementation 
of the proposed mitigation measures during the construction and operation of projects related to 
the generation of power.  However, during the visit it was confirmed that this office has no 
capacity or experience in relation to the monitoring of geothermal power plants, and has no 
appropriate monitoring devices useful for monitoring purposes.  During the visit they requested 
to have some support from the Japanese government to improve their technological skills and 
enhance their means of monitoring.  They specifically requested to receive the following type of 
support: 

 The inclusion of an environmental engineer in the technical support team of the office 

 The provisions of technical guidance and training for monitoring by JICA’s specialists to 
enable them to properly carry out environmental monitoring on the proposed project.   

 Support in the form of environmental monitoring devices (sound level meters and H2S 
measuring instruments) 

 

1-3-1-11 Consultations with Stakeholder 

Venue: Project site of Aluto Langano geothermal field 

 

Date/time: July 28, 2016 1:00 p.m. - 4:00 p.m. (three hours) 

 

Participants:  

About 80 participants from Abeyi Deneba, Golba Aluto and Aluto kebele within the age range of 
10 to 60 years old, with a male to female ratio of 1:4, participated.   

 

Notice of meeting, deciding time and language: 

Notice of the meeting was communicated through word of mouth to the kebele leader and local 
residents in advance.   

The time and place for the meeting has been decided to be held was at the project site and the 
language that will be used during the meeting was agreed to be in the local language (Oromiffa).   

Contents of meeting: 

 Agenda 

 Introduction of the assessment team, 

 Explanation of purpose of the meeting, 

 Briefing on the Geothermal Wellhead Power System Project  

 Positive and negative impacts of the Project, 

 Discussion on mitigation measures, 

 Discussion on the procedures and modality of compensation, grievance procedures, etc. 

 Briefing on the project and possible impact on the environment 
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A briefing on the Geothermal Wellhead Power System Project was conducted and the assessment 
team discussed with the participants the components of the Project and their possible impact on 
the environment.   

 It explained that the erection of a power station near the newly drilled wells near LA-
9D is one of the project’s components.  The location selected for the power station is 
already owned by the Aluto Langano Geothermal Expansion Project and there will not 
be any land acquisition for the erection of the power station.   

 It is planned to construct a 700 meter length transmission line from the power station to 
the existing power plant.  The transmission line passes through grazing land.  There 
will be temporary impact on the grazing land during construction period.   

 The third component of the project is construction and laying of reinjection pipe from 
the proposed power station area to LA-7.  There will be some impacts on farm lands 
owned by farmers living around LA-7.   

The question raised by the community during the meeting and the responses provided by EEP and 
the survey team are summarized in Table 1-3-1.19.   

 

 
Source: Prepared by the Survey Team  

Figure 1-3-1.8 Stakeholder Consultation with Project Site Residents 
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Table 1-3-1.19 Question Raised and Responses Provided to the Participants 

Questions from Community Response Environmental Measurement 

1) For cooperation to the project and pound around existing wells 

• The Geothermal Wellhead Power 
System Project will greatly 
contribute to the country’s socio-
economic development therefore 
the community will support the 
implementation of the Project.   

• The location where the power 
station to be erected is near the 
two newly drilled geothermal 
wells.  There are two ponds near 
the wells and they create danger to 
the surrounding community as 
well as cattle because water ponds 
have no fences.  Therefore the 
project office shall make fence 
around the water pond.   

It was explained that the project 
has a plan to make fences around 
the water ponds and around the 
power station compound and 
geothermal wells.   

The project office agreed to 
make fences around the water 
ponds and around the power 
station compound and 
geothermal wells.   

2) Compensation for crops 

Participants of the meeting raised 
the problem of delay in 
compensation payment.   

It was explained that 
compensation payment will be 
paid to affected farmers before the 
start of the construction in 
accordance with the compensation 
laws of the country.  The project 
office with the Woreda 
Administration will facilitate the 
valuation of the lost asset and 
payment of compensation will be 
made effective before the 
construction starts.   

Payment of compensation before 
start of construction in 
accordance with the 
compensation laws of the 
country 

3) Benefit of power 

This project is not aimed to supply 
electric power to the community in 
the Aluto area.  The community 
therefore stressed the need to 
supply power to the community. 

There is massive rural 
electrification program by the 
government and this area will 
benefit from this electrification 
program.   

This problem will be addressed 
through the rural electrification 
program that is being promoted 
by the government.   

4) Social environment 

The surrounding communities has 
not benefitted from Aluto Langano 
Geothermal Expansion Project by 
providing basic facilities such as 
electric power, water supply, roads, 
grinding mill and school to the 
surrounding community. 

The project office will make effort 
to benefit the community around 
the project area by conducting 
need assessment and making 
recommendations to the head 
office to provide such facilities to 
the community 

The lack of these facilities 
should have to be mainly 
addressed by the national and 
local governments.  But the 
Geothermal Development 
Project will also contribute its 
part to address this problem.   

Source: Prepared by the Survey Team   
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1-3-2 Land Acquisition and Resettlement 

1-3-2-1 Necessity of Land Acquisition and Resettlement 

(1) Necessity of Land Acquisition and Resettlement 

Regarding the necessity of land acquisition / resettlement, it is necessary to compensate for 
agricultural crops that are expected to be lost due to the losses of the farmland for the following 
reasons.   

 According to the Constitution, land is government-owned.  The Constitution does not allow 
private ownership of land.  Land cannot be sold or exchanged by other means.   

 The land where the project is located is owned by EEP which is a public organization and 
has the right to use the land.   

 The project hot water reinjection pipeline which is about 1,700 m is planned to be constructed 
along the existing hot water reinjection piping and no additional land acquisition will be 
required to construct the new hot water reinjection pipe.   

 Roughly 0.455 hectares (910 m × 5 m) of farmland will be used for installation of the hot 
water reinjection pipeline for this project.  Compensation for the loss of farmland usage 
right and crops will be paid by the EEP.   

(2) Study of Alternative Plans for Land Acquisition and Resettlement 

1) Alternative plans 

Alternative plans 1: Use of existing hot water reinjection pipeline 

Alternative plans 2: Construction of new hot water reinjection pipeline 

2) Analysis of the alternative plans 

The existing hot water reinjection piping is too old to be technically rehabilitated and used it.  
It is therefore necessary to install a new hot water reinjection pipeline of about 1,700 m along 
the existing hot water pipeline. 
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Item Alternative plans 1 Alternative plans 2 

Hot water 
reinjection pipe  

Use existing hot water reinjection 
pipeline.   

Establishment of approximately 1,700 m hot 
water reinjection pipeline.   

Route Use of existing hot water reinjection 
piping.   

Installation of the new reinjection pipe along 
the existing hot water piping which is also the 
shortest route.   

Technical aspect 
 

• There are places where existing piping is 
buried in soil and heat insulation 
material might have already been lost.  

• Since piping is old, there is a problem 
with the soundness of piping against 
high temperature and high pressure 
operation.   

• By sharing the hot water reduction 
piping with the two power plants the 
frequency of accidents and operational 
failure due to malpractice and poor 
management of the existing facilities 
will increase.   

• Can operate safely.   
• Measures can be taken to install the pipe on 
the top of the soil.   

 

Environmental and 
social impact. 

• There will be no impact on the 
agricultural land.   

• There will be no compensation for 
agricultural crops.   

• There will be restoration costs for the 
existing hot water pipes.   

• The use of agricultural land will be 
minimized and the impact on farmland will 
be kept to a minimum.   

• Compensation will be paid for the loss of 
agricultural crops.   

Source: Prepared by the Survey Team  
 

1-3-2-2 Legal Framework on Land Acquisition and Resettlement 

(1) Legal Framework in Ethiopia 

The Legal framework for land acquisition and resettlement in Ethiopia is shown in 1-3-1-3 (2) 3).  
The following are the main provisions of the regulations relevant to land acquisition and 
resettlement.   

The principles on land acquisition for the public purposes are provided in the Ethiopian 
Constitution (1995) and, detailed procedures, such as the expropriation process and the 
compensation standards, are prescribed in Proclamation No. 455/2005 or the “Expropriation of 
Landholding for Public Purposes and Payment of Compensation Proclamation”.  Regulation No. 
135/2007, on the “Payment of Compensation for Property Situated on Landholdings Expropriated 
for Public Purposes, Council Ministers” also provides further details such as compensation 
standards for each expropriated asset.   

According to Regulation No.135/2007, land expropriation is implemented by the local 
governments, woreda, or urban administration, exclusively for public purposes and the PAPs 
should be adequately compensated.  Proclamation No. 455/2005also provides for compensation 
for displacement.   

According to Article 8 of the Proclamation, a rural landholder whose landholding has been 
permanently expropriated shall, in addition to the compensation payable under Article 7 of the 
proclamation, be paid displacement compensation which shall be equivalent to ten times the 
average annual income he/she will accrued during the consecutive five years preceding the 
expropriation of the land.  Calculation of the amount of compensation is carried out by 
organizations and individuals who are professional in this type of work, but in the absence of 
trained personnel, the woreda or urban administration.  The woreda administration is the one 
who will have the evaluation committee.  The power company only facilitates the valuation of 
affected crops to calculate compensation for the PAPs.   
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(2) JICA Policies on Resettlement 

The key principles of JICA policies on involuntary resettlement are summarized below.   

 Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by 
exploring all viable alternatives.   

 When, population displacement is unavoidable, effective measures should be taken to 
minimize the impact and compensate for losses.   

 People who must be resettled involuntarily and people whose means of livelihood will be 
hindered or lost must be sufficiently compensated and supported, so that they can improve 
or at least restore their standard of living, income opportunities and production levels to pre-
project levels.   

 Compensation must be based on the full “replacement cost” as much as possible.   

 Compensation and other kinds of assistance must be provided prior to displacement.   

 For projects that entail large-scale involuntary resettlement, resettlement action plans must 
be prepared and made available to the public.  It is desirable that the resettlement action 
plan include elements laid out in the WB Safeguard Policy, OP 4.12, Annex A.   

 In preparing a resettlement action plan, consultations must be held with the affected people 
and their communities based on sufficient information made available to them in advance.  
When consultations are held, explanations must be given in a form, manner, and language 
that are understandable to the affected people.   

 Appropriate participation of affected people must be promoted in planning, implementation, 
and monitoring of resettlement action plans.   

 Appropriate and accessible grievance mechanisms must be established for the affected 
people and their communities.   

The above principles are complemented by WB OP 4.12, although it is stated in the JICA 
Guidelines that “JICA confirms that projects do not deviate significantly from the WB’s Safeguard 
Policies”.  Additional key principle based on WB OP 4.12 is as follows: 

 Affected people are to be identified and recorded as early as possible in order to establish 
their eligibility through an initial baseline survey (including population census that serves as 
an eligibility cut-off date, asset inventory, and socioeconomic survey), preferably at the 
project identification stage, to prevent a subsequent influx of encroachers of others who wish 
to take advance of such benefits.   

 Eligibility of benefits include; the PAPs who have formal legal rights to land (including 
customary and traditional land rights recognized under law), the PAPs who don't have formal 
legal rights to land at the time of census but have a claim to such land or assets and the PAPs 
who have no recognizable legal right to the land they are occupying.   

 Preference should be given to land-based resettlement strategies for displaced persons whose 
livelihoods are land based.  Provide support for the transition period (between displacement 
and livelihood restoration).   

 Particular attention must be paid to the needs of the vulnerable groups among those displaced, 
especially those below the poverty line, landless, elderly, women and children, ethnic 
minorities etc.   

 For projects that entail land acquisition or involuntary resettlement of fewer than 200 people, 
abbreviated resettlement plan is to be prepared.   

In addition to the above core principles on the JICA policy, it also laid emphasis on a detailed 
resettlement policy inclusive of all the above points; project specific resettlement plan; 
institutional framework for implementation; monitoring and evaluation mechanism; time 
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schedule for implementation; and, detailed financial plan, etc.   
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(3) GAP Analysis between the JICA Guidelines and Laws of Ethiopia 

 

Table 1-3-2.1 GAP Analysis between the JICA Guidelines and Laws of Ethiopia 

Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

Avoid 
involuntary 
resettlement 

Involuntary resettlement and 
loss of means of livelihood are 
to be avoided when feasible by 
exploring all viable alternatives. 
(JICA GL) 

Not mentioned in Ethiopian law, though in 
Ethiopia, land belongs to the State and people 
can only own usufruct rights over land. 
(FDRE Constitution) 

In the Government law the 
option of avoiding involuntary 
resettlement is not mentioned.  

The project hot water reinjection 
pipeline is designed to use land having 
a width of 5 m along the existing hot 
water pipeline, thereby avoided 
involuntary resettlement and 
minimizing the use of farmland.   

Minimize 
involuntary 
resettlement 

When population displacement 
is unavoidable, effective 
measures to minimize impact 
and to compensate for losses 
should be taken. (JICA GL) 

In Ethiopian law on expropriation, 
compensation of properties is considered.   
According to the proclamation (Article 8) a 
rural landholder whose landholding has been 
permanently expropriated shall, in addition to 
the compensation payable under Article 7 of 
the proclamation, be paid displacement 
compensation which shall be equivalent to 
ten times the average annual income he/she 
will accrue during the five years preceding 
expropriation of the land.   

The initial effort to minimize 
involuntary resettlement is not 
described.   

The project hot water reinjection 
pipeline is designed to use land with a 
width of 5 m along the existing hot 
water pipeline, thereby avoided 
involuntary resettlement and minimize 
use of farmland.   
Compensation will be made for any 
loss caused by the project as described 
in this ARAP based on legislations of 
the country and JICA guidelines.   
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Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

3.Mitigate 
adverse social
impacts 

People who must be resettled 
involuntarily and people whose 
means of livelihood will be 
hindered or lost must be 
sufficiently compensated and 
supported, so that they can 
improve or at least restore their 
standard of living by creating 
income opportunities and 
increasing their production 
levels to pre-project levels. 
(JICA GL) 

Article 44 No. 2 of the FDRE Constitution 
states that: “[a]ll persons who have been 
displaced or whose livelihoods have been 
adversely affected as a result of state 
programs have the right to commensurate 
monetary or alternative means of 
compensation, including relocation with 
adequate state assistance.” Section 13 of the 
responsibilities of woreda and urban 
administrations include “pay or cause the 
payment of compensation to holders of 
expropriated land in accordance with this 
Proclamation, and provide them with 
rehabilitation support to the extent possible” 
(Proclamation 455/2005) 

Mitigation measures for 
adverse social impacts are 
required by Ethiopian law.   

The project hot water reinjection 
pipeline is designed to use land with a 
width of 5 m along the existing hot 
water pipeline, thereby minimize use 
of farmland.   
Compensation will be based on the 
farmland and crop losses and the 
compensation should be paid before 
land acquisition.  Assistance and 
supports are provided to PAPs to fully 
restore at least to the same level of 
livelihood if not to a better level.   
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Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

Replacement 
costs 

Compensation must be based 
on the full replacement cost as 
much as possible. (JICA GL)  

A rural landholder whose landholding has 
been permanently expropriated shall in 
addition to the compensation payable under 
Article 7 of the proclamation, be paid 
displacement compensation which shall be 
equivalent to ten times the average annual 
income accrued during the five years 
preceding the expropriation of the land 
(Article 8, Proclamation 455/2005).   
According to Section 7 and Regulation No 
135/2007, the compensation for farmland and 
crops is as follows.   
For farmland: 1) If farmland is required for 
public purposes the local governments will 
provide equal to or great than agricultural 
land to support relocation of PAPs.  2) 
Monetary compensation is desired to 
compensate loss of agricultural land by an 
amount equivalent to ten times the average 
annual income they will accrue during the 
five years preceding the expropriation of the 
land  
For corps: Compensation will have to be 
calculated by multiplying yield per hectare 
by the market value of the crop under 
consideration.  (Proclamation 455/2005 and 
Council Of Ministers Regulation No 
135/2007)   

No significant gap is observed. Compensation for the project’s use of 
agricultural land is based on the law 
and JICA guidelines: 1) Compensate 
for agricultural land by equivalent to 
ten times the average annual income 
accrued during the five years 
preceding the expropriation of the 
land.  2) Cash compensation of 
agricultural crops by equivalent to 
average of last 3 years market value 
for the mature and harvested crop 
price.   

Compensation 
and other 
kinds of 
assistance 

Compensation and other kinds 
of assistance must be provided 
prior to displacement. (JICA 
GL) 

The Expropriation Law (Proclamation 
455/2005), states that compensation shall be 
paid to the expropriated person before he or 
she will be relocated.   

No significant gap is observed.  Based on the JICA GL Compensation 
and other kinds of assistance will be 
provided prior to displacement.   
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Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

Resettlement 
plan 

For projects that entail large-
scale involuntary resettlement, 
resettlement action plans must 
be prepared and made available 
to the public. (JICA GL) 

Not mentioned in Ethiopian law It is customary to prepare RAP 
for large scale projects but this 
is not indicated as a 
requirement in any Ethiopian 
law.   

Since this project will not trigger large 
scale resettlement an ARAP (Plan to 
compensate for the crop losses) will be 
prepared in accordance with JICA GL 
by EEP.   

Consultations 
with residents 

In preparing a resettlement 
action plan, consultations must 
be held with the affected people 
and their communities based on 
sufficient information made 
available to them in advance. 
(JICA GL) 

Not mentioned in Ethiopian law Although it is not indicated in 
the Ethiopian law, it is the 
usual practice to carry out 
intensive consultations with 
stakeholders and more 
specifically with the PAPs 
especially for large scale 
projects 

The residents/PAPs public consultation 
was conducted at the project site on 
July 28, 2016.  In the future, EEP will 
continue to consult and follow up to 
ensure if the PAPs are adequately 
compensated.   

Method of 
consultation 
with residents 

When consultations are held, 
explanations must be given in a 
form, manner, and language 
that are understandable to the 
affected people. (JICA GL)  

Not mentioned in Ethiopian law.  However, 
in general the language of the local residents 
is used 

Method of consultation with 
residents are not adequately 
explained in Ethiopian law.   

The first of consultation was held in 
Oromiffa, the local language of the 
local residents and in future 
consultations the same language will 
be used.   

Residents 
participation 

Appropriate participation of 
affected people must be 
promoted in planning, 
implementation, and 
monitoring of resettlement 
action plans. (JICA GL) 

This is not mentioned in Ethiopian law. In Ethiopian law the need for 
resident participation is not 
clearly stated. 

Promote affected people participation 
based on JICA guidelines in the 
process of ESIA and ARAP 
development process. 

Grievance 
procedures 

Appropriate and accessible 
grievance mechanisms must be 
established for the affected 
people and their communities. 
(JICA GL) 

Grievance procedure is indicated in Article 
11 of the Land Expropriation Act. 
(Proclamation No. 455/2005) 

Mechanism at the project level 
(i.e. field and headquarters 
levels) is not specified. 

Grievance procedures mechanism is 
established in the government law and 
the JICA guidelines. 
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Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

Identify 
affected 
people and 
cut-off date 

Affected people are to be 
identified and recorded as early 
as possible in order to establish 
their eligibility through an 
initial baseline survey 
(including population census 
that serves as an eligibility cut-
off date, asset inventory, and 
socioeconomic survey), 
preferably at the project 
identification stage, to prevent a 
subsequent influx of 
encroachers of others who wish 
to take advance of such 
benefits. (WB OP4.12 Para.6) 

Not mentioned in Ethiopian law, though 
landholders are defined. (Proclamation 
455/2005) 

In the Ethiopian law it is not 
clear whether the displaced 
persons entitled to 
compensation will have to be 
decided based on the cut-off 
date or not. 

An initial baseline survey (including 
socio-economic survey) will be 
conducted based on WB OP 4.12. 
A cut-off date for this project is the 
28th of July 2016. 

Eligibility of 
benefits 

Eligibility of benefits includes 
the PAPs who have formal 
legal rights to land (including 
customary and traditional land 
rights recognized under law), 
the PAPs who don't have 
formal legal rights to land at the 
time of census but have a claim 
to such land or assets and the 
PAPs who have no 
recognizable legal right to the 
land they are occupying. (WB 
OP4.12 Para.15) 

Not mentioned in Ethiopian law.  Eligibility of benefits are not 
clearly stated in Ethiopian law. 

Follow the OP 4.12 and principles.  
Eligibility to benefits includes both 
formal and informal owners of land 
and owners of other assets affected by 
the Project. 

Type of 
compensation 

Preference should be given to 
land-based resettlement 
strategies for displaced persons 
whose livelihoods are 
land-based. (WB OP4.12 
Para.11) 

Compensation provides for cash or,          
as much as possible, providing usable 
substitutes similar to local agricultural land 
(Article 44 No.2, FDRE Constitution, Section 
7.  Proclamation 455/2005 and Council 
Ministers Regulation No. 135/2007), 

No significant gap is observed. In this project, compensation will be 
on a monetary basis because the 
affected persons wish to be 
compensated in terms of monetary 
value for the losses of the agricultural 
land. 
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Aspect JICA Guidelines /WB OP 4.12 Country Laws 
Gaps between JICA Guidelines 

and Government Laws 
Policies applied to the Project 

Support for 
the transition 

Provide support for the 
transition period (between 
displacement and livelihood 
restoration). (WB OP4.12 
Para.6) 

Not mentioned in Ethiopian law.  Only compensation for land 
and assets are mentioned in 
Ethiopian law. 

Since full compensation is by cash 
transfer payment as opted by all PAPs, 
there will be no need for support 
during transition period. 

Vulnerable 
groups 

Particular attention must be 
paid to the needs of the 
vulnerable groups among those 
displaced, especially those 
below the poverty line, 
landless, elderly, women and 
children, ethnic minorities etc. 
(WB OP 4.12 Para.8) 

Not mentioned in Ethiopian law. Special resettlement / 
rehabilitation assistance for the 
vulnerable is not described in 
Ethiopian law. 

No vulnerable groups were found in 
this project hence would not apply. 

Source: Prepared by the Survey Team  
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1-3-2-3 Scope of Land Acquisition and Resettlement 

(1) Census Survey 

This project’s planning establishes a new 1,700 m hot water reinjection pipeline along the existing 
hot water pipeline.  The new hot water reinjection pipeline is planned to use roughly 0.455 
hectares (910 m × 5 m) of agricultural land.  EEP has received the land usage rights for the 
construction area and the surrounding area from the Adami Tulu Woreda Office before the 
construction of the existing pilot power plant.  The local residents are grazing and cultivating 
crops around the existing facilities site whose land usage right is owned by EEP.  The project 
hot water reinjection pipeline is designed along the existing hot water pipeline to use land with 
usage right held by EEP.   

The results of the census show that there will be 8 households affected by the project.  The 
household size range is from 8 to 18 people.   

 

Table 1-3-2.2 Project Affected Households (PAHs) and Household Composition 

House  
Hold number 

Name of house 
hold head 

No. of persons 
in household 

No. of 
Children 

No. of adults 
+60 years of age 

No. of students

01 A 8 6 - 3 
02 B 18 15 - 8 
03 C 9 7 1 5 
04 D 15 13 2 6 
05 E 8 6 - 2 
06 F 10 7 1 5 
07 G 10 8 - 3 
08 H 11 9 - 3 

-: None 
Source: Prepared by the Survey Team          
 

(2) Asset Inventory 

The assets affected by the project are crops.   

Table 1-3-2.3 shows the affected agricultural land area and land use type.  Agricultural area 
affected by the Project is about 0.25% to 6.67% of the affected household total agricultural land 
and the impacts on the livelihood of PAPs will therefore be minimal.  In addition, all the Project 
Affected Households (hereinafter referred to as “PAHs”) own other agricultural land within the 
vicinity and are not totally dependent on the affected land.  They do not, therefore, need to 
change their residence nor need replacement of farming lands as a result of project 
implementation.   

  



THE PROJECT FOR GEOTHERMAL WELLHEAD POWER SYSTEM PREPARATORY SURVEY REPORT 

   
JICA 

1-65 

Table 1-3-2.3 Agricultural Land Area of Affected Households and Affected Farmland Area by 
the Project 

House 
hold 
number 

Name of 
household head 
or business owner 

Size of 
agricultural 
land (ha) 

Type of 
production  

Affected 
crops in 
meter/(ha) 

Percentage of 
affected crops in 
agricultural land (%)

01 A 10 Maize, Barley, 
Teff, Wheat,  

50 x 5 
(0.025 ha) 

0.25 

02 B 1.5 Ditto 200 x 5 
(0.1 ha) 

6.67 

03 C 2 Ditto 150 x 5 
(0.075 ha) 

3.75 

04 D 4 Ditto 200 x 5 
(0.1 ha) 

2.5 

05 E 2 Maize, Teff, 
Barley, Wheat 
&Millet 

150 x 5 
(0.075 ha) 

3.75 

06 F 3 Maize, Barley, 
Wheat & 
Millet 

50 x 5 
(0.025 ha) 

0.83 

07 G 3 Maize, Barley, 
Wheat & Soya 
Bean 

50 x 5 
(0.025 ha) 

0.83 

08 H 3 Maize, Barley, 
Teff, Wheat,  
Millet & Soya 
bean 

60 x 5 
(0.03 ha) 

1.0 

Source: Prepared by the Survey Team  
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(3) Socio-Economic Baseline of PAP 

Table 1-3-2.4 below shows the results of household surveys of affected households.   

The 8 affected households’ main source of income is agricultural crops from farming.  Except 
for one household having an annual income of 100,000 Birr, the annual income of the rest of the 
PAPs is between 20,000 and 30,000 Birr.   

 

Table 1-3-2.4 Affected Agricultural Land Area by Project and Income Situation of PAPs 

House 
hold 
number 

Name of 
household head 
or business 
owner 

Affected 
crops In 
Meter/(ha) 

Size of 
agricultural 
land (ha) 

Employment 
status of all 
adults 

Income of household 
Ethiopian Birr Per Year

01 A 50 x 5 
(0.025 ha) 

10 Farmers 100,000 

02 B 200 x 5 
(0.1 ha) 

1.5 Ditto 20,000 
 

03 C 150 x 5 
(0.075 ha) 

2 Ditto 20,000 
 

04 D 200 x 5 
(0.1 ha) 

4 Ditto 25,000 

05 E 150 x 5 
(0.075 ha) 

2 Ditto 20,000 

06 F 50 x 5 
(0.025 ha) 

3 Ditto 30,000 

07 G 50 x 5 
(0.025 ha) 

3 Ditto 30,000 

08 H 60 x 5 
(0.03 ha) 

3 Ditto 30,000 

Source: Prepared by the Survey Team  
 

(4) Vulnerable Groups 

Results of the survey on 8 affected households reveal that there are no disabled people and there 
are no households headed by socially vulnerable persons.   

 

1-3-2-4 Measures of Compensation and Support 

(1) Compensation for crops 

The area of agricultural land used for hot water rejection pipeline in this project is about 0.455 ha 
(about 910 m x 5 m = about 4,550 m2).  This agricultural land is currently in use by 8 households 
whose names are indicated in the table above.  The EEP will pay compensation in accordance 
with law after having made consultations with the Adami Tulu local government, the heads of 
local communities (kebele) and the PAPs.   

(2) Livelihood Restoration 

WB Operational Policy (OP 4.12) on Involuntary Resettlement No. 12 states that: [Payment of 
cash compensation for lost assets may be appropriate where (a) livelihoods are land based but the 
land taken for the project is a small fraction of the affected asset and the residual is economically 
viable;] 

(17: As a general principle, this applies if the land taken constitutes less than 20% of the total 
productive area) 
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The agricultural area affected by the Project is only about 0.25 to 6.67% of the affected household 
total agricultural land.  Throughout the PAHs, the project is not expected to cause any significant 
change in their living conditions and livelihood.  In addition, if there is a demand from PAPs, 
EEP prioritizes PAPs for short-term employment during the time of project construction.   

(3) Entitlement Matrix 

Based on the laws of Ethiopia, JICA guidelines, and WB safeguards policies, compensation and 
assistance by the project, entitlements, and compensation calculation methods are summarized in 
Table 1-3-2.5.   

 

Table 1-3-2.5 Entitlement Matrix 

Type of Loss Entitled Person Type of Impact Compensation 
Responsible
Organization

Agricultural 
Crops 

1. Land usufruct 
right owners 

 
 
 
2. Agricultural 

crop owner 

1) Agricultural land 
of hot water 
rejection pipeline 
site. 

 
2) Standing crop on 

the agricultural 
land on the hot 
water rejection 
pipeline site. 

1) Cash Compensation for 
10 years of average crop 
income during the 
previous 5 years 
consecutive by cash. 

2) Cash compensation 
equivalent to average of 
last 3 years market value 
for the mature and 
harvested crop. 

EEP 

Source: Prepared by the Survey Team  

 

1-3-2-5 Grievance Redress Mechanism 

Grievances and complaints regarding compensation will be dealt based on Article 11 of the 
Expropriation Laws (Proclamation No.455/2005) and the method of dispute resolution in 
relocation of resettlement during wells drilling in 2013 as written below.   

 First level of Grievance Redress Mechanism: PAPs can raise their grievances to the kebele 
(community) head.  If they are not satisfied with decision of the kebele they can apply to 
the next highest level of administration (Zonal Administration).   

 If all of the above fails the PAPs will present their case to the Courts of Law.   

Grievances and complaints should be dealt within 30 days.  However, even after this period, they 
will be dealt with until they are resolved.   

The grievance mechanism will continue operating until consensus is reached with all PAPs and 
compensation payment to all PAPs is satisfactorily completed.   

 

1-3-2-6 Institutional Framework 

Institutional framework for implementation of the agricultural crop compensation (ARAP) is as 
follows: 

(1) EHS & Quality 

The team is responsible for environmental and social considerations of EEP projects.  There are 
several environmental safeguards experts and social safeguards experts.  EEP uses the WB 
safeguards policies as a benchmark.  Preparation and implementation of resettlement plans are 
carried out by the social safeguards experts.   
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(2) Aluto Langano Geothermal Project Office 

It is the implementation department of this project and prepares ESIA and compensation plan.  
Also, it will be in charge of the compensation payment for agricultural land.   

(3) Property Valuation Committee 

Based on the compensation law, a property evaluation committee is established to determine the 
appropriate compensation amount.  The property evaluation committee consists of land 
acquisition experts of EEP, representatives of the Adami Tulu woreda, and head of kebele.  The 
property evaluation committee should confirm that the appropriate compensation amount is paid 
before the project is implemented.   

(4) Adami Tulu Woreda 

It is responsible for land management (land registration, land use, supervising property 
transactions, etc.) at Adami Tulu woreda. 

 

1-3-2-7 Implementation Schedule 

The responsible organization and the interim schedule for the preparation and implementation of 
the compensation plan (ARAP) are as shown in the table below.  However, this implementation 
schedule requires confirmation of the status of compilation plan of EEP and the progress status 
of this project.   

In either case, we aim to form consensus with all affected people and complete payment of 
compensation prior to the signing of the Grant Agreement (hereinafter referred to as “G/A”)for 
the project.   

 

Process 
Responsible 
Organization 

2017 

Jan. Feb. Mar. Apr. May Jun. Jul. Aug.

Preparation of 
compensation 
(ARAP) 

EEP    

Approval of 
compensation 

Aluto Langano project 
office 

  

Compensation 
payment 

EEP will transfer the 
amount of money for 
compensation in the 
names of the PAPs and 
the PAPs will collect 
the money from the 
Bank 

   

 

1-3-2-8 Cost and Finance 

The total amount of compensation for farm land and crops is 5,116 USD (110,000 Birr), and the 
budget for compensation and implementation costs will be secured by EEP.   

 

1-3-2-9 Monitoring System 

Monitoring on the progress of compensation for agricultural crops is conducted monthly by EEP 
in cooperation with the kebele's head at the project site.   
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1-3-2-10 Consultation with PAPs 

The public consultation was conducted at the project site on July 28, 2016.  Consultation was 
carried out with PAPs and with local officials at woreda and kebele levels.  During the field 
assessment, a number of discussions were conducted with various stakeholders and the PAPs.  
Public consultations were held with PAPs, community elders and local officials with the following 
key objectives.   

 To inform the PAPs about the project and discuss on the nature and scale of adverse impacts 
on their livelihood in a more transparent and direct manner and to seek their participation in 
the project cycle.   

 To give PAPs and affected communities a chance to have a say and express their views in the 
planning and implementation of the project activity that will affect them directly.   

 To obtain qualitative as well as quantitative information on viable income generation and 
livelihood interventions which PAPs could engage themselves, in order to restore their 
income and livelihood in a self-sustaining manner  

 To inform local authorities of all the potential impacts, solicit their views on the project and 
discuss their share of the responsibility for the overall smooth functioning of the project 
operations.   
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1-3-3 Other 

1-3-3-1 Draft Monitoring Form 

Below are drafts of monitoring forms for the agricultural crop compensation.   

 

Monitoring on land acquisition will be conducted monthly by EEP. 

Activities  Expected Date Completion Responsible Organization.  

Approval of ARAP    EEP  

Processing compensation fund 31 May 2017 EEP  

 

Progress of Compensation Payment 

 
Components 
 

 
Planned 
Total 

 
Unit 

Monthly Progress Progress Expected 
Date 
Completion 

Responsible 
Organization Mar Apr. May Till 

the 
last 
month

Up to 
the 
month 

Compensation payment 

01  
 

No. of 
PAPs 

 
 

 
 

 
 

 
 

 
 

31 May 2017 EEP 

02  
 

No. of 
PAPs 

 
 

 
 

 
 

 
 

 
 

31 May 2017 EEP 

03  
 

No. of 
PAPs 

 
 

 
 

 
 

 
 

 
 

31 May 2017 EEP 

04  
 

No. of 
PAPs 

 
 

 
 

 
 

 
 

 
 

31 May 2017 EEP 

05  
 

No. of 
PAPs 

 
 

 
 

 
 

 
 

 
 

31 May 2017 EEP 

06  No. of 
PAPs 

     31 May 2017 EEP 

07  No. of 
PAPs 

     31 May 2017 EEP 

08  No. of 
PAPs 

     31 May 2017 EEP 

 

Below are drafts of monitoring forms for construction and operation phase of the pollution, natural 
and social environment.   
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Construction Phase 

1. Response /Action to Comments and Guidance from Government Authorities and Public 

Monitoring Item Monitoring Results during Report Period 
Number and contents of formal comments 
made by the public 

 

Number and contents of response from 
Government agencies 

 

 

2. Pollution 

Noise 

Item Unit Measured 
Value 
(Mean) 

Measured
Value 
(Max.) 

Country’s
Standards
* 

Referred 
International 
Standards 

Measurement 
Point 
 

Frequency 
 
 

Noise 
Level 
Leq 

dB(A)   55 dB -  • Daily (Construction 
implementation area) 

• Once/week (nearest 
residence/community)

*: Guideline ambient environment standards for Ethiopia (EPA, august 2003) 

 

Wastes 

Item Unit Steel  Plastic Scrap Waste oil Wood Measurement Point Frequency 

Type of 
the 
generated 
waste 

kg/m3       Once/month

 

3. Natural Environment 

Monitoring 
Item 

Site observation and photographic recording Measures to be taken Frequency 

Soil erosion Details of survey results, such is soil erosion 
location, range, etc. 

 Once/month 

 

4. Social Environment 
Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency 

Land use Details of survey results, such is interviews 
with affected people findings 

 4 times/year 

Disproportionate 
distribution of 
benefits and damage 

Details of survey results, such is 
confirmation from contractors on 
employment contract and payments 
Interviews with affected people findings 

 4 times/year 
 

 

5. Other 

Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency 

Accidents Details of survey results, such is 
interviewing the  contractors and 
employee 

 Biannually 
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Operation Phase 

1. Response /Action to Comments and Guidance from Government Authorities and Public 

Monitoring Item Monitoring Results during Report Period 

Number and contents of formal comments 
made by the public 

 

Number and contents of response from 
Government agencies 

 

 

2. Pollution 

Hydrogen sulfide (H2S) 

Item Unit Measured 
Value 
(Mean) 

Measured 
Value 
(Min./Max.)

Country’s 
Standards*

Referred 
International 
Standards 

Measurement 
Point 
 

Frequency 
 
 

H2S ug/m3   150ug/m3 WHO  Once/month 
(First year), 
then 4 
times/year 

*Guidelines on ambient environment standards for Ethiopia (EPA, august 2003) 

 

Noise 

Item Unit Measured 
Value 
(Mean) 

Measured
Value 
(Max.) 

Country’s 
Standards*

Referred 
International 
Standards 

Measurement 
Point 
 

Frequency 
 
 

Noise 
Level 
Leq 

dB(A)   55dB   Once/month 
(First year), 
then 4 
times/year 

*Guidelines on ambient environment standards for Ethiopia (EPA, august 2003) 

 

3. Natural Environment 

Soil erosion 

Monitoring 
Item 

Site observation and photographic recording Measures to be taken Frequency 

Soil erosion Details of survey results, such is soil erosion 
location, range, etc. 

 Once/month

 

4. Other 

Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency 

Accidents Details of survey results, such is 
interviewing the  contractors and 
employee 

 Biannually 

 

1-3-3-2 Environmental Checklist 

Table 1-3-3.1 is the environmental checklist of the project based on the JICA guidelines for 
environmental and social considerations.   
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Table 1-3-3.1 Environmental Checklist 

Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

1 Permits 
and 

Explanati
on 

(1) EIA and 
Environmental 
Permits 

(a) Have EIA reports been already prepared in official process?
(b) Have EIA reports been approved by authorities of the host 
country's government? 
(c) Have EIA reports been unconditionally approved?  If 
conditions are imposed on the approval of EIA reports, are the 
conditions satisfied? 
(d) In addition to the above approvals, have other required 
environmental permits been obtained from the appropriate 
regulatory authorities of the host country's government? 

(a) N 
(b) N 
(c) N 
(d) N 

(a), (b) Environmental and social considerations study report prepared by JICA 
survey team has been scheduled to be revised by EEP, and to be submitted to 
MOWIE for approval prior to project signing (April 2017). 
(c) Approval of the EIA report, etc. by MOWIE without any preconditions. 
(d) No additional approval is required. 

(2) Explanation 
to the Local 
Stakeholders 

(a) Have contents of the project and the potential impacts been 
adequately explained to the local stakeholders based on 
appropriate procedures, including information disclosure?  Is 
understanding obtained from the local stakeholders? 
(b) Have the comment from the stakeholders (such as local 
residents) been reflected to the project design? 

(a) Y 
(b) Y 

(a) Meeting was held on July 28, 2016 1:00 p.m. at the project site.  About 80 
community members from Abeyi Deneba, Golba Aluto and Aluto kebele 
participated in a meeting organized by the survey team to explain to the 
stakeholders project impact and the proposed mitigation measures and to receive 
comments from the stakeholders on the proposed measures.   
The assessment team has discussed the following positive and negative impacts 
of the project with the stakeholders and communities representatives of the 
project area. 
1) The erection of power station near the newly drilled wells near LA-9D is 

one of the project components.  The location selected for the power 
station is already owned by the Aluto Langano Geothermal Expansion 
Project and there will not be land acquisition for the erection of the power 
station.   

2) It is planned to construct 700 meter length transmission line from the 
power station to the existing power plant.  The transmission line passes 
through grazing land there will be temporary impact on the grazing land 
during construction period.   

3) The third component of the project is construction and laying of reinjection 
pipe from the proposed power station area to LA-7.  There will be some 
impacts on farm lands owned by farmers living around LA-7. 

After having listened the explanation by the survey team the stakeholders and the 
community representatives expressed their views as follows. 
1) The two existing water ponds near the wells have no fence around them 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

and they are potential danger to the surrounding community as well as 
cattle.  They meting participants request for the project office to construct 
fence around these ponds.  During the meeting it was agreed for the 
project office to construct fence around the ponds to minimize the l danger  

2) There are two ponds near the wells and they create danger to the 
surrounding community as well as cattle because water ponds have no 
fences.  Therefore the project office shall make fence around the water 
pond. 

3) Participants of the meeting raised the problem of delay in compensation 
payment.  In response to For the above issues raised under item 1 and 2 
the survey team provided the following explanation: 
- The project has the plan to construct fences around the water ponds and 

around the power station compound and geothermal wells.  
- Compensation payment to the effected farmers will be made prior to 

project commencement of construction and in accordance with the 
compensation laws of the country.  The project office together with the 
woreda administration will facilitate valuation of crop losses and 
payment of compensation before the construction started. 

(b) All issues discussed and agreed in the meeting will be reflect in the project 
plan and EIA document. 

(3) 
Examination of 
Alternatives 

(a) Have alternative plans of the project been examined with 
social and environmental considerations? 

(a) Y (a) JEC has already been scheduled to be reviewed by EEP and to be submitted 
to MOWIE for approval 
Alternative plans of the power plant site and transmission line route a haves 
already been examined in JICA’s social and environmental considerations report. 

2 
Pollution 
Control 

 

(1) Air Quality (a) Do air pollutants, such as hydrogen sulfide (H2S) emitted 
from geothermal power plants comply with the country's 
standards?  Is there a possibility that the emitted hydrogen 
sulfide will have the impacts on the surrounding areas, 
including vegetation?  Are any mitigating measures taken? 
(b) Do air pollutants emitted from the other project facilities 
comply with the country's emission standards? 

(a) Y 
(b) Y 

(a) Environmental standards guideline value of H2S is a 150 (μg / m3). 
H2S concentrations were predicted by using a plume diffusion model and 
diffusion parameters (Pasquill stabilities).  The predicted 24-hour mean of 
maximum ground level H2S concentrations is less than 0.1 ppm at the site of the 
nearest house, which satisfies the guidelines. 
As the predicted H2S concentrations in the area around the power plant are less 
than 1 ppm, the impact of H2S on workers and the surrounding natural 
environment is expected to be minimal. 
No complaints regarding H2S were reported from residents in the surrounding 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

area during operation of the existing pilot power plant and testing of the wells. 
(b) The existing pilot power plant is not currently functioning due to lack of 
spare parts.  No other facilities that discharge air pollutants in the area exists.  
Existing facilities are no functional.  One cannot therefore tell if these facilities 
were complying with the country’s emission standards when they were 
functioning. 

(2) Water 
Quality 

(a) Do effluents (including thermal effluent) from the project 
facilities, such as power generation facilities comply with the 
country's effluent standards?  Is there any possibility that the 
effluents from the project will cause any areas not to comply 
with the country's ambient water quality standards? 
(b) In the case of geothermal power plants, is there any 
possibility that geothermal utilization will cause water pollution 
by toxicants, such as Arsenic (As) and Mercury (Hg) contained 
in geothermal fluids?  If the water pollution is anticipated, are 
adequate measures considered? 
(c) Do leachates from the waste disposal sites comply with the 
country's effluent standards and ambient water quality 
standards?  Are adequate measures taken to prevent 
contamination of soil, groundwater, and seawater by leachates?
(d) Is there any possibility that effluent from well excavation 
would cause water contamination?  If water pollution is 
anticipated, are adequate measures considered? 

(a) N/A 
(b) N/A 
(c) N/A 
(d) N/A 

(a) The geothermal resource site does not have any water bodies such as rivers or 
lakes in the project area. 
(b) Geothermal hot water will be reinjected deep into the underground through 
the already existing production well. 
(c) There is no plan to have a waste disposal facility at the project site. 
(d) This project will use the existing production wells; there is no plan for a new 
well drilling. 

(3) Wastes (a) Are wastes generated by the plant operations properly 
treated and disposed of in accordance with the country's 
regulations? 
(b) Are wastes generated by the effluents from well-excavation 
properly treated and disposed of in accordance with the 
country's standards? 

(a) N 
(b) N/A 

(a) Small amount of waste generated by the facility operation is disposed of in 
the existing pilot plant facility. 
(b) There is no plan for a new well drilling. 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

(4) Noise and 
Vibration 

(a) Do noise and vibrations comply with the country's 
standards? 

(a) Y (a) The environmental noise level limits are shown in table below. 
Predictions of noise levels at the nearest house, 650 meters away from the 
planned power plant site, were studied.  The results suggested 41.8 dB, which is 
0.8 dB greater than the current maximum noise of 41 dB around the house.  
This value satisfies the environmental criteria for residential houses in Ethiopia.  
Thus, the impact of noise from power plant operations on residents in the 
surrounding area is expected to be minor. 
In addition, noise one meter from an existing equivalent facility is 73 dB, This 
value satisfies workplace standard of EHS (Health and Safety Guidelines for 
Geothermal Projects, July 1 1998). 

Noise Standards 

Area 
Code 

Category of area
Limits in dB (A) Leq  

Day time 
6:00am. to 9:00pm.

Night time 
9:00pm. to 6:00am. 

A Industrial area 75 70 

B Commercial area 65 55 

C Residential area 55 45 
 

(5) Subsidence (a) Is there any possibility that the extraction of steam will 
cause subsidence?  

(a) N (a) The possibility of ground subsidence is considered to be slight, because 
geothermal fluids will be collected through the production wells by letting the 
fluids naturally spout from deep underground (roughly 2,000 m), and then, 
through the injection wells, the entire amount of hot water will be reinjected 
deep underground at almost the same depth (roughly 2,000 m) as the collection 
point.  In addition, according to EEP, no ground subsidence has occurred at the 
existing power plants 

(6) Odor (a) Are there any odor sources such as H2S, and anticipated any 
effect?  Are adequate odor control measures taken? 

(a) N (a) The 24-hour mean of predicted H2S concentrations generated by the power 
plant when it is put into service came to less than 0.1 ppm in the area around the 
nearest house.  In this area, the wind blows from the northeast from October to 
May, and from the southwest or south-southwest from June to September.  
Since the nearest house is located to the west of the planned power plant site, it 
will rarely be downwind throughout the year and, therefore, the impact of odor is 
expected to be insignificant. 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

3 Natural 
Environ

ment 

(1) Protected 
Areas 

(a) Is the project site located in protected areas designated by 
the country's laws or international treaties and conventions?  Is 
there a possibility that the project will affect the protected 
areas? 

(a) N (a) There is no national park or conservation or protected area in the project area. 

(2) Ecosystem (a) Does the project site encompass primeval forests, tropical 
rain forests, ecologically valuable habitats (e.g., coral reefs, 
mangroves, or tidal flats)? 
(b) Does the project site encompass the protected habitats of 
endangered species designated by the country's laws or 
international treaties and conventions? 
(c) Is there a possibility that the project will adversely affect 
downstream aquatic organisms, animals, plants, and 
ecosystems?  Are adequate protection measures taken to 
reduce the impacts on the ecosystem?  

(a) N 
(b) N 
(c) N 
 

(a) The existing survey show that, the project sites do not encompass primeval 
forests, tropical rain forests or ecologically valuable habitats. 
(b) According to the information obtained from the local community, Adami 
Tulu Jido Kombolcha Woreda Agriculture Office and ESIA report, the project 
sites do not encompass protected habitats of endangered species designated by 
the country’s laws or international treaties and conventions. 
(c) Most of the vegetation in the project area is grassland, and scattered trees 
around 2 to 5 meters in height consisting of few varieties, with Acacia sp. being 
dominant which is used for grazing.  The power plant facilities are expected to 
impose no impact on animals or plants, as the facilities will be located on the 
existing well pad and no vegetation will be removed, due to implementation of 
the project. 
Although pipeline and transmission line construction will involve the felling of a 
dozen or so trees, the impact on plants is considered to be minor for the reason 
that the area has no distinctive environmental features. 

(3) Topography 
and Geology 

(a) Is there any possibility that the project will cause a large-
scale alteration of the topographic features and geologic 
structures in the surrounding areas? 

(a) N (a) The projects will not cause large scale alteration of the topographic features 
and geologic structures in the surrounding areas.  There are no civil works plan 
in the project site that will case large scale alteration of the topographic features 
and geologic structures.  The power plant will be constructed at well pad (LA-
9D). 

4 Social 
Environ

ment 

 

(1) 
Resettlement 

(a) Is involuntary resettlement caused by project 
implementation?  If involuntary resettlement is caused, are 
efforts made to minimize the impacts caused by the 
resettlement? 
(b) Is adequate explanation on compensation and resettlement 
assistance given to affected people prior to resettlement? 
(c) Is the resettlement plan, including compensation with full 
replacement costs, restoration of livelihoods and living 
standards developed based on socioeconomic studies on 

(a) N/Y 
(b) Y 
(c) Y 
(d) Y 
(e) Y 
(f) Y 
(g) Y 
(h) Y 
(i) Y 

(a) There is no resettlement of residents plan for the project.  Roughly 0.5 
hectares (910 m × 5 m) of farmland will be needed for installation of the hot 
water reinjection pipeline for this project.  In order to minimize the impact of 
agricultural land use, the geothermal hot water reduction pipe was designed to 
use land with a width of 5 m along the existing hot water piping, and the use of 
agricultural land was kept to a minimum. 
(b) Separate meetings have been conducted with PAPs.  In this meeting 
adequate explanation in local language on the calculation method for 
compensations were provided and these will continue during implementation. 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

resettlement? 
(d) Are the compensations going to be paid prior to the 
resettlement? 
(e) Are the compensation policies prepared in document? 
(f) Does the resettlement plan pay particular attention to 
vulnerable groups or people, including women, children, the 
elderly, people below the poverty line, ethnic minorities, and 
indigenous peoples? 
(g) Are agreements with the affected people obtained prior to 
resettlement? 
(h) Is the organizational framework established to properly 
implement resettlement?  Are the capacity and budget secured 
to implement the plan? 
(i) Are any plans developed to monitor the impacts of 
resettlement? 
(j) Is the grievance redress mechanism established? 

(j) Y (c) Census survey and inventory of farmland to be lost is conducted on all PAPs.  
Project affected agricultural area is about 0.25 to 6.67% of the affected 
household total agricultural land and PAHs do not rely on livelihood for the 
farmland used by this project.  The agricultural land compensation plan 
includes compensation with farmland use rights and crops costs, and impact 
assessment on livelihood. 
(d) The compensation will be paid prior to the farmland used by the project.  It 
is also stipulated in the laws of Ethiopia. 
(e) An Abbreviated Resettlement Action Plan was prepared in accordance with 
JICA guidelines, WB safeguard policies and Ethiopia laws. 
(f) None of the PAHs of this project are headed by the vulnerable groups.  
During the construction phase, female PAPs will be provided equal work 
opportunities to that of the male. 
(g) All PAHs after consultation have agreed on the use of the proposed 
agricultural lands to implement the project. 
(h) The organizational framework was established and Aluto Langano 
geothermal project office of EEP will play the major role during project 
implementation.  The office has experience in implementing similar well 
drilling project and in the preparation of ARAPs and it is also responsible for 
securing and allocate fund to implement the ARAP. 
(i) Monitoring the implementation of ARAP and the proposed mitigation 
measures indicated in the EIA will be carried out four times a year. 
(j) Grievance redress mechanism has been established taking into consideration, 
the practices of the local community and the prevailing legal provisions of 
resolving conflicts in redressing issues related to compensation. 

(2) Living and 
Livelihood 

(a) Is there a possibility that the project will adversely affect the 
living conditions of inhabitants?   Are adequate measures 
considered to reduce the impacts, if necessary?  
(b) Is there a possibility that the amount of water (e.g., surface 
water, groundwater) used and discharge of effluents by the 
project will adversely affect the existing water uses and water 
area uses? 

(a) N 
(b) N 

(a) Roughly 0.5 hectares of farmland will be needed for the installation of the hot 
water reinjection pipeline for this project, and this is part of a farmland used by a 
total of eight households.  The EEP will pay compensation in accordance with 
JICA guidelines and compensation laws and in consultation with the Adami Tulu 
woreda administration as well as the heads of local communities (kebele) and 
affected residents.  This project’s affected agricultural area is only about 0.25 to 
6.67% of the affected household total agricultural land, and social impact on 
community residents is expected to be limited.  In addition, if there is a demand 
from PAPs, EEP takes priority on PAPs for short-term employment that occurs 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

with construction. 
(b) There is no river or lake and wells in and around the project area.  The 
reason being small amounts of water that will be needed for the construction will 
be drawn from the existing water pond provided for well drilling.  The power 
plant system does not use water and the employees will use water from the 
storage tank of the existing pilot plant installed to collects rainwater 

(3) Heritage (a) Is there a possibility that the project will damage the local 
archeological, historical, cultural, and religious heritage?  Are 
adequate measures considered to protect these sites in 
accordance with the country's laws? 

(a) N/A (a) The project area has no known registered sites of culturally, historically or 
archaeologically important heritage, or important landmarks. 

(4) Landscape (a) Is there a possibility that the project will adversely affect the 
local landscape?  Are necessary measures taken? 

(a) N (a) The project is a small-scale geothermal power generation facility, and there 
will be no serious effect on the aesthetic view of the nearby landscape. 

(5) Ethnic 
Minorities and 
Indigenous 
Peoples 

(a) Are considerations given to reduce impacts on the culture 
and lifestyle of ethnic minorities and indigenous peoples? 
(b) Are all of the rights of ethnic minorities and indigenous 
peoples in relation to land and resources respected? 

(a) N/A 
(b) N/A 

(a), (b) In the project area, no settlements of indigenous people or ethnic 
minorities who need particular consideration have been identified. 

(6) Working 
Conditions 

(a) Is the project proponent not violating any laws and 
ordinances associated with the working conditions of the 
country which the project proponent should observe in the 
project? 
(b) Are tangible safety considerations in place for individuals 
involved in the project, such as the installation of safety 
equipment which prevents industrial accidents, and 
management of hazardous materials? 
(c) Are intangible measures being planned and implemented for 
individuals involved in the project, such as the establishment of 
a safety and health program, and safety training (including 
traffic safety and public health) for workers etc.? 
(d) Are appropriate measures taken to ensure that security 
guards involved in the project not to violate safety of other 
individuals involved, or local residents? 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a) Health and safety of the project will be in accordance with the Occupational 
Safety and Health Act (OSHA).  Furthermore, there is a unit (EHS&Q) within 
EEP dealing with health and safety issues.  The EHS&Q of EEP will carry out 
inspections and meet regularly to review health and safety performance of 
projects such as this one. 
(b) At the time of tender, the EEP shall confirm that the health, safety, and social 
environment management plan, submitted by the construction management 
consultant is contractors, and is in accordance with the environmental and social 
safety guidelines for constructors.  The construction management consultant 
and contractor will implement safety management in accordance with this plan 
to avoid or reduce the risk of workers or residents getting involved in an 
accident. 
(c) Safety training and orientation will be given to the host community and 
workforce regularly. 
(d) During well drilling local people were working as security guards, and 
regularly carried out education.  Security guards involved in the project had 
been building a good relationship with the local residents.  Also for this project 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

local people are working as security guards of EEP, and will regularly carry out 
education. 

5 Others (1) Impacts 
during 
Construction 

(a) Are adequate measures considered to reduce impacts during 
construction (e.g., noise, vibrations, turbid water, dust, exhaust 
gases, and wastes)? 
(b) If construction activities adversely affect the natural 
environment (ecosystem), are adequate measures considered to 
reduce the impacts? 
(c) If construction activities adversely affect the social 
environment, are adequate measures considered to reduce the 
impacts? 

(a) Y 
(b) Y 
(c) Y 
 

(a) Impact of the project during construction is expected to be mainly due to 
noise and waste pollution.  The biggest source of noise and vibration during 
construction of the power plant, pipelines and transmission lines is the operation 
of heavy machinery and vehicles transporting generators and other equipment 
and materials.  For power plant construction, a well pad where the ground has 
already been prepared will be used, and the heavy machinery needed for 
foundation work will be limited to backhoes, cranes and the like.  The traffic of 
vehicles transporting equipment and materials including portable generators, and 
vehicles used to transport construction workers are expected to amount to several 
vehicles per day.  As there is no house near the planned power plant site or the 
road, the impact of noise and vibration during construction on residents living in 
the surrounding area is expected to be minor.  However, there is a plan to 
implement the monitoring of noise. 
Construction of the power plant, pipelines and other relevant facilities will 
generate small amounts of waste soil from civil engineering work, as well as 
concrete, wood, scrap metal, etc.  Waste soil and concrete will be used to back-
fill the pond used for drilling well LA-9D and for repairing roads in the vicinity.  
The small volume of wood (wooden crates for equipment) and scrap metal 
created is in demand locally, and will be collected for reuse or recycling.  In the 
environmental and social considerations study report by JICA’s survey team 
there is a plan to conduct monitoring for waste generation and waste disposal 
(b) The power plant facilities are expected to impose no impact on animals or 
plants, as the facilities will be located on the existing well pad and no vegetation 
will be removed. 
Most of vegetation in the project area is grassland, and few trees around 2 to 5 
meters in height consisting of few varieties, with acacia sp. being dominant which 
is used for grazing. 
Although pipeline and transmission line construction will involve the felling of a 
dozen or so trees, the impact on plants is considered to be minor for the reason 
that the project area has no distinctive environmental features in biodiversity. 
(c) There are mitigation measures to check on noise and vibration, and wastes.  
As a requirement, the levels of noise, vibration and waste during construction 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

and operation phases have to be within the acceptable limits of the approving 
body (MOWIE), environment and workplace standards. 

(2) Accident 
Prevention 
Measures  

(a) Does the project have any accident prevention equipment 
and scheme to store, emit and transport toxic and hazardous 
materials?  Are any pollution preventive measures for drinking 
water taken for example the facilities discharge liquid wastes to 
the rivers in an emergency? 

(a) Y 
 

(a) Vehicles related to the EEP observe the speed limit and the project will 
delineate passages of livestock and other animals at the time of the construction 
and operation phases of the project. 
At the time of tender, the EEP shall confirm that the health, safety, and social 
environment management plan, submitted by the construction management 
consultant and contractors, is in accordance with the environmental and social 
safety guidelines for constructors.  The construction management consultant 
and contractor will implement safety management in accordance with this plan 
to avoid or reduce the risk of workers or residents that are thought to be 
potentially exposed to accident. 
In accordance with labor laws, safe working environments shall be prepared by 
providing workers with personal protective equipment and mandating its use.  
Near the wells, a hot water reservoir provided with permeation prevention 
measures shall be provided to temporarily store hot water that may flow out from 
the production wells in case of an accident.  The reservoir shall hold the water 
until the flow is stopped by a valve. 
Procedures that have to be followed when rescuing those affected by high-
concentrations of H2S gas shall be prepared. 
Fences shall be installed around the construction sites (particularly material 
yards), production wells, and hot water reservoir, and security guards will be 
allocated to prevent theft and accidents. 

(3) Monitoring (a) Does the proponent develop and implement monitoring 
program for the environmental items that are considered to have 
potential impacts? 
(b) What are the items, methods and frequencies of the 
monitoring program? 
(c) Does the proponent establish an adequate monitoring 
framework (organization, personnel, equipment, and adequate 
budget to sustain the monitoring framework)? 
(d) Are any regulatory requirements pertaining to the 
monitoring report system identified, such as the format and 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a) Based on the potential impacts indicated in the report of environmental and 
social considerations prepared by JICA survey team the proponent is expected to 
develop and implement a monitoring program during the construction and in 
service period.  The plan is expected to be implemented during the construction 
and operation phases of the project.  During the operation phase continuously 
monitoring and as annual environment audits will need to be undertaken. 
(b) The methods and frequency of monitoring are explained in the environmental 
and monitoring plan.  The methodology is well advanced.  The monitoring 
plan has the aspects include; H2S, noise level, waste, soil erosion, induced socio-
economic benefits, land use, accidents. 
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Category Environmental 
Item 

Main Check Items Yes: Y 
No: N 

Confirmation of Environmental Considerations 
(Reasons, Mitigation Measures) 

frequency of reports from the proponent to the regulatory 
authorities? 

(c) EEP has an adequate monitoring framework and has established within it an 
environmental and social expert group in the EHS&Q department.  The main 
duties and responsibilities of this department is to carry out environmental 
monitoring during the construction and operation of power plants and also 
oversee monitoring activities that will be conducted by the proponent.  The 
budget for the monitoring activities is the responsibility of the institutions itself. 
(d) EEP is expected to submit an annual environment monitoring report to the 
regulatory body of MOWIE but in practice this has never happened due to lack 
of capacity 

6 Note Reference to 
Checklist of 
Other Sectors 

(a) Where necessary, pertinent items described in the power 
transmission and distribution lines checklist should also be 
checked (e.g., projects including installation of electric 
transmission lines and/or electric distribution facilities). 

(a) Y (a) The project will have the components (items) such as electric transmission 
lines but not electric distribution facilities.  The overall length of the 
transmission line will be approximately 700 meters and about 16 power poles 
will be installed to support the proposed transmission lines.  About a dozen 
trees will be felled during the installation of the transmission line.  However, 
there is vast grassland and plenty of trees in and around the project site and the 
impact of felling these few trees will cause insignificant impact on the 
environment. 

Note on Using 
Environmental 
Checklist 

(a) If necessary, the impacts to transboundary or global issues 
should be confirmed (e.g., the project includes factors that may 
cause problems, such as transboundary waste treatment, acid 
rain, destruction of the ozone layer, or global warming).  

(a) Y (a) As this is a small facility (i.e. 5 MW) the impact on global warming is 
expected to be minimal. 

1) Regarding the term “Country's Standards” mentioned in the above table, in the event that environmental standards in the country where the project is located diverge 
significantly from international standards, appropriate environmental considerations are required to be made.   
In cases where local environmental regulations are yet to be established in some areas, considerations should be made based on comparisons with appropriate standards 
of other countries (including Japan's experience). 

2) Environmental checklist provides general environmental items to be checked.  It may be necessary to add or delete an item taking into account the characteristics of the 
project and the particular circumstances of the country and locality in which it is located. 

Source: Prepared by the Survey Team  
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Chapter 2 Contents of the Project 

2-1 Basic Concept of the Project 

(1) Concept of the Project 

A geothermal wellhead power system (5 MW) will be installed in the Aluto Langano area and 
will commence power generation in the early stages of the geothermal resource development, in 
order to achieve the target of the project and to begin to move Ethiopia away from hydro power 
dependency.  Geothermal power development will also contribute to the energy policy of 
Ethiopia from the view point of increasing power supply capability to urban areas, reinforcing the 
base load plants, and developing renewable energy in order to export electricity to neighboring 
countries.   

This project consists of the following. 

[1] Steam Gathering System: 
Two phase flow is separated into steam and brine at a separator.  The separated steam 
is sent to a turbine for the wellhead power system.  The separated brine is sent to a 
reinjection well. 

[2] Wellhead Power System: 
Geothermal steam drives the turbine of the wellhead power system, and the generator 
connected to the turbine generates electricity.  The generated electricity is sent to the 
power line through a step-up transformer. 

[3] Substation System (including 15 kV Distribution Line): 
The voltage of the generated electricity is boosted to 15 kV at the step-up transformer, 
and the boosted electricity is sent to the new 15 kV power line and the existing 15 kV 
distribution line, which is connected to the national grid through the Adami Tulu 
substation. 

(2) Outline of Procured Equipment 

Based on the project requirements of the Ethiopian side, the equipment procured in the project 
will be designed to meet certain objectives; such as a portable plant system for relocation to 
multiple geothermal fields, rapid plant completion and commencement of generation, a simple 
plant composition, and the project effect.   

The procured equipment is outlined below.  The equipment specifications are designed 
comprehensively taking into consideration the effective utilization of the existing 15 kV 
distribution line, matching coordination with existing facilities, the project site conditions, the 
operation and maintenance system, technical capabilities, economic benefits.   

Outline of the Procured Equipment 

Steam Gathering System: Two-phase piping (production wells LA-9D/LA-10D - 
separator), Steam piping, Brine piping, Separator, Scrubber, 
Pressure control system, Separator level control system, Drain 
transfer pump, Steam flowmeter, Instrumentation, Portable 
platform, and Pipe support 

Wellhead Power System: Turbine and auxiliaries, Turbine exhaust silencer, Lube oil 
system, Gear reducer, Generator and auxiliary equipment, 
Enclosure, Station service transformer, Medium voltage 
switchgear, Low voltage switchgear, DC power supply 
system, Distributed control system, Turbine generator control 
panel, Generator transformer protection panel, Medium 
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voltage cable, Earthing system, Low voltage cable, Control 
cable, Control room (container), Remote operation system, 
Fire protection equipment, Conduit pipes, Cable tray, 
Lighting, and Lightning protection equipment  

Substation System: 
(Including 15 kV DL) 

15 kV step-up transformer, 15 kV switchgear, 15 kV cables 
and accessories, Termination pole with line switches, 
Intermediate poles, Light angle pole, Heavy angle pole, Strain 
pole, Connection to existing distribution line, Overhead 
conductor, Pin insulator, Disk insulator, and Lightning 
insulator  

(3) Environmental and Social Considerations 

As for the environmental and social consideration of the project, the following 3 important issues 
are highlighted to realize the project’s implementation.  Refer to Section 1-3 of Chapter 1 for the 
details regarding the survey and study of the environmental and social considerations.   

1) Approval of Project EIA 

The Project Executing Agency, EEP, should obtain the project EIA approval from the 
MOWIE.  EIA approval will be one of the important conditions for G/A execution and the 
project implementation. 

2) Land Acquisition and Settlement 

The Project Executing Agency, EEP, should settle the land acquisition issues regarding the 
new reinjection pipeline.  This land acquisition and settlement is an important issue for the 
EIA approval from the MOWIE. 

3) Environmental Monitoring 

The Project Executing Agency, EEP, should carry out the environmental monitoring during 
the project implementation and after commencement of the operation of the geothermal 
wellhead power system according to the approved EIA.  EEP should submit the 
environmental monitoring reports to JICA during the project implementation. 

 

2-2 Outline Design of the Japanese Assistance 

2-2-1 Design Policy 

(1) General 

Regarding the type of geothermal wellhead power system used for the project, the requirements 
are that the power system are portable type for relocation, reduce the initial investment, have a 
high degree of reliability, and be easy to operate and maintain.  Corresponding to these 
requirements, the system will be single flash cycle backpressure turbine generator and skid 
mounted type generation system. 

The steam from existing production wells LA-9D and LA-10D will be supplied to the geothermal 
wellhead power system.  According to the well-discharge tests of LA-9D and LA-10D 
conducted from November 2015 to June 2016, the estimated production of steam from LA-9D 
and LA-10D is about 40 - 45 t/h together, and the expected total power output is around 2.6 MW 
with a back pressure steam turbine.  However, the geothermal wellhead power system is 
designed with a rated capacity of 5 MW.  Therefore when the situation allows, additional steam 
will be supplied by the future wells which will be drilled at Aluto Langano area, and sufficient 
steam for the rated capacity will be supplied at the relocated geothermal filed.   

Electrical and control equipment will be indoor type and installed in a container control room as 
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a countermeasure against the corrosive conditions of the geothermal gases.  The electrical 
equipment should be designed considering the high altitude (2,000 m abs) of the project site, and 
the standard voltage class should be selected with a correction factor based on IEC60071-2. 

The geothermal wellhead power system evacuates the generated power to the Adami Tule 
substation and then to the national electricity grid.  The generated power voltage is boosted by 
the step-up transformer at a newly constructed switchyard, and the boosted electricity is 
transmitted by the new 15 kV distribution line from the wellhead power system to the existing 15 
kV distribution line which connects the existing Pilot Plant and the Adami Tulu substation.  The 
operation of the geothermal wellhead power system can be monitored at the existing Pilot Plant 
by the remote monitoring system (SCADA).   

(2) Policy Regarding Natural Conditions 

1) Design Temperature Conditions 

The design conditions which will be used for the geothermal wellhead power system are the 
design conditions of the existing Pilot Plant, which is located a distance of 700 m from the 
geothermal wellhead power system of the project.  The average ambient temperature is 18 
degrees C, the maximum temperature is 35 degrees C, the minimum temperature is 5 degrees 
C, and the annual rainfall is 1,000 mm or more.  The 15 kV distribution line facilities of the 
project will be designed with the foregoing temperature conditions, and the equipment should 
function normally without operation or maintenance obstruction, even with temporary 
temperature increases due to direct sunlight.   

2) Rainfall and Lightning 

The annual rainfall at the project site is recorded 1,000 mm or more.  The heavy rainy season 
is from June to September, the small rainy season is from March to May, and the dry season 
is from October to March.  The site construction work should be planned considering the 
outdoor civil works during the rainy seasons.  Lightning occurs during the rainy seasons, 
therefore the outdoor works such as steel tower installation, pipe welding, and distribution 
line construction, should be carefully planned and carried out.  Protective devices for the 
distribution line and substation equipment shall be provided in order to protect against 
intrusion lightning.   

3) Wind 

The existing pilot plant is designed with a maximum wind velocity at 40 m/sec, and the same 
wind velocity will be applied to the geothermal wellhead power system and the 15 kV 
distribution facilities. 

(3) Policy Regarding Social Economic Conditions 

The noise reduction countermeasures and the height of the turbine exhaust silencer should be 
carefully designed in order to clear the environmental standards of noise and H2S concentration 
at the nearest residential area, located approximately 650 m from the geothermal wellhead power 
system.   

The geothermal wellhead power plant will be installed within the LA-9D wellpad area, and the 
surrounding area is also the possession of EEP.  New land acquisition is not necessary for the 
power plant.  The brine piping will pass through some agricultural lands at the area of about 910 
m length from the existing Pilot Plant to the LA-7 reinjection well.  Therefore compensation for 
the agricultural products is required for the piping passing through these sections.  The 
compensation area is 4,550 m2 (910 m x 5 m). 

(4) Policy regarding Construction Circumstances 

Local construction companies will be sub-contracted for a portion of the civil work and work 
regarding the equipment construction; including the steam gathering system, power plant, 
substation, and distribution line facilities.  As for the distribution line facilities, a local sub-
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contractor will be utilized since EEU designates the wooden pole specifications and nominates 
the construction company.   

However, Japanese engineers will be dispatched to perform the work requiring high technical 
skills regarding equipment installation, adjustment and testing activities. 

(5) Policy Regarding Equipment Suppliers 

Most of the equipment will be procured from Japan or a third country since it cannot be procured 
in Ethiopia.  The main equipment for the project, the geothermal turbine and generator will be 
procured from a Japanese manufacturer that has a record of successfully providing equipment for 
geothermal power plants worldwide.  The other equipment such as the power plant auxiliaries 
and the piping for the steam gathering system will be procured from Japan or a third country, with 
consideration of cost reduction for the project.   

Equipment and materials for construction work which are available in Ethiopia, such as 
aggregates, cement, rebar, and wooden poles, are to be procured locally as much as possible in 
order to contribute to the development of local industry.  Transformers, cables & auxiliaries, and 
the distribution line will be procured from Japan or a third country with consideration for the 
operation and maintenance capacity and the easy procurement of spare parts.  

(6) Policies Regarding Technical Grade 

The steam gathering system, the wellhead power system, and the substation system (including 15 
kV distribution line) of the project should be designed in consideration of interface conditions 
with the existing facility, EEP’s technical standards, and EEP’s operation and maintenance. 

(7) Policies Regarding Construction Method and Schedule 

An effective construction method and work schedule should be planned regarding the project site 
work since modification of the existing reinjection piping, the construction of the new 15 kV 
distribution line, and the construction of the new reinjection piping will be carried out within the 
same area or adjacent each other at the same time.  It is also necessary to establish a management 
organization and to adopt a construction method which is familiar to the local engineers and 
laborers in order to safely and promptly make work progress. 

(8) Applicable Codes, Standards and Units 

The following international and Japanese standards will be applied for the design of the systems 
and equipment of the project, and the design coordination with the existing facilities should be 
considered.   

a. International Electrotechnical Commission (IEC): Electric products 

b. International Organization for Standards (ISO）： Industrial products 

c. British Standards (BS): Industrial products 

d. IEEE Standards (IEEE) Industrial products 

e. Deutsche Industrie Normen (DIN): Industrial products 

f. 
American Society of Mechanical Engineers 
(ASME): 

Machine products 

g. American National Standards Institute (ANSI): Industrial products 

h. Japanese Industrial Standards (JIS): Industrial products 

i. Japanese Electrotechnical Committee (JEC): Electric products 

j. Japan Electrical Manufacturers’ Association (JEM): Electric products 
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k. Japan Electric Association Code (JEAC): Electric products 

l. 
Japanese Electric Wire & Cable Makers’ Association 
Standards (JCS): 

Electric wire & 
cables 

m. Technical Standards related to Electrical Work: Electrical work 
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2-2-2 Basic Plan of Procurement Facilities 

(1) Basic Plan and Design Conditions 

The basic plan and the design conditions of the geothermal wellhead power system are shown in 
Table 2-2-2.1 and the general layout plan is shown in Figures 2-2-2.1, 2-2-2.2, and 2-2-2.3.  

 

Table 2-2-2.1 Basic Plan and Design Conditions 

Items Design Conditions 

Type Single flash cycle back pressure turbine 

Number of Unit 1 Unit 

Gross Output  

(@ generator end) 

Rated: 5,000 kW (maximum)  

Using only production wells LA-9D and LA-10D: 
2,600 kW  

Main Steam 
Pressure and 
Temperature  

Rated: 900 kPa (abs), saturated temperature (approx. 175 deg. C） 

Using only production wells LA-9D and LA-10D:  
Contractor (turbine manufacturer) to determine the appropriate 
steam conditions according to the well production characteristics 
and the turbine characteristics 

Main Steam Flow  Rated: 66 t/h (including NCG） 

Using only production wells LA-9D and LA-10D:  
Contractor (turbine manufacturer to determine according to the well 
production characteristics and the turbine characteristics  
(Reference data: approximately 43 t/h including NCG) 

Brine Flow Rated: 60 t/h  

Using only production wells LA-9D and LA-10D:  
Contractor (turbine manufacturer) to determine the brine flow 
according to the well production characteristics and the turbine 
characteristics  
(Reference data: approximately 35 t/h including NCG)  

NCG (Non-
condensable Gases) 

7 wt% 

Wells to be used Production wells: LA-9D and LA-10D 

Reinjection well: LA-7 

Well characteristics LA-9D: 

No. Wellhead
Pressure
(barG) 

Steam 
Flow 
(t/h) 

Brine 
Flow 
(t/h) 

Total 
Flow 
(t/h) 

Specific 
Enthalpy 
(kJ/kg) 

 

1 2.65 22.8 10.3 33.1 2,062 6", 2015/1112

2 11.00 16.5 13.5 30.0 1,890 3", 2015/11/20

3 6.50 18.8 12.1 30.9 1,955 4", 2015/11/27

4 3.80 19.7 10.6 30.3 2,033 5", 2015/12/04 

5 2.25 20.8 10.1 30.0 2,019 6", 2016/5/27 

(Note): Steam flow does not include NCG. 
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LA-10D: 

No. Wellhead
Pressure
(barG) 

Steam 
Flow 
(t/h) 

Brine 
Flow 
(t/h) 

Total 
Flow 
(t/h) 

Specific 
Enthalpy 
(kJ/kg) 

 

1 3.70 22.4 27.6 50.0 1,574 6", 2015/12/15

2 13.20 16.3 26.7 43.0 1,571 3", 2015/12/21

3 8.30 21.1 24.1 45.2 1,693 4", 2015/1229

4 5.60 21.3 23.2 44.5 1,676 5", 2016/1/05 

5 3.25 20.5 19.7 40.2 1,691 6", 2016/4/1 

(Note): Steam flow does not include NCG. 

 

 

 

 

 

 

 

 

 

 

 

 

NCG Contents  
Concentration 

in Steam 
NCG Contents (mol%) 

(wt%) CO2 H2S Others 

7 94 5 1 
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Brine Contents  

pH TDS Na Cl T-SiO2 

 (mg/L) (mg/L) (mg/L) (mg/L) 

9 4,200 1,100 750 970 
 

Plant Location Aluto Langano area, LA-9D well pad 

Altitude LA-9D: 1,960 m, LA-10D: 1,960 m, LA-7: 1,896 m, 

Existing Pilot Plant: 1,904 m 

Atmospheric 
Temperature 

Av. 18 deg. C, Max. 35 deg. C, Min. 5 deg. C,  

(as per Pilot Plant specifications) 

Atmospheric 
Pressure 

80 kPa 

Wind Velocity 40 m/s 

Rain Fall Annual 1,000 mm,  

Heavy rainy season: June - September,  

Small rainy season: March - May 

Dry season: October - March 

Cooling Water None; all equipment should be air-cooled type. 

Power Evacuation 
Voltage 

15 kV 

Grid Frequency 50 Hz 

Noise Nearest residence (650 m from Wellhead Power Plant) 

Day time (06:00 to 21:00): 55 dB 

Night time (21:00 to 06:00): 45 dB 

Source: Prepared by the Survey Team 
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Source: Prepared by the Survey Team using Google Earth 

Figure 2-2-2.1 Plot Plan of Geothermal Wellhead Power System (LA-9D and LA-10D) 

 

 

 

 

Source: Prepared by the Survey Team using Google Earth 

Figure 2-2-2.2 Reinjection Line and 15 kV Distribution Line (From LA-9D to Pilot Plant) 

 

  

- : steam gathering system, 
transformer, separator, and 
silencer  

- : two phase pipeline 
- : steam/reinjection pipeline 
- : two phase flow bypass line 
- : water pond 
- : 15kV distribution line 

- : steam gathering system, 
transformer, separator, and 
silencer  

- : two phase pipeline 
- : steam/reinjection pipeline 
- : two phase flow bypass line 
- : water pond 
- : 15kV distribution line 
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Source: Prepared by the Survey Team using Google Earth 

Figure 2-2-2.3 Reinjection Line Route (from Pilot Plant to Reinjection Well LA-7) 

 

 

 

  

- : reinjection pipeline 
- : two phase flow bypass line 
- : water pond 
- : 15kV distribution line 
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The electrical conditions for the power plant, the substation and the distribution line are specified 
in Table 2-2-2.2. 

 

Table 2-2-2.2 Electrical Conditions 

Items 
15 kV 

Distribution Line
Power Plant Descriptions 

Frequency 50 Hz 50 Hz 50 Hz 

Number of Phases 3 3 3 

Withstand Voltage 16.5 kVac 440/253 Vac 125 Vdc 

Rated Voltage 15 kV ac 400/230V ac 110V dc 

Lightning Impulse Withstand Voltage 125 kVac 6000 Vac 2500 Vac 

Frequency Withstand Voltage 50 kVac 2000 Vac 500 Vac 

Grounding Direct grounding N/A N/A 

Line to Ground Insulation Distance Min 500 mm N/A N/A 

Phase to Phase Insulation Distance Min 900 mm N/A N/A 

Conductor Height    

General 5.0 m N/A N/A 

Road 6.0 m N/A N/A 

Water 5.5 m N/A N/A 

Source: Prepared by the Survey Team 

 

(2) Power System Study 

Table 2-2-2.3 shows the maximum actual load from 2012 to 2015 of the substations surrounding 
Adami Tulu substation, and also the maximum demand forecast for 5 years from 2016 to 2021 at 
each substation.  

The generated power by the wellhead power system (3 MW) and the existing Pilot Plant (7.3 
MW) will be able to be consumed in the Adami Tulu area, since the assumed demand for 
electricity of the 15 kV distribution line will be 10.91 MW in the year 2019 (the year of start of 
the commercial operation).  This power system analysis has been conducted under the following 
conditions 1) power flow at 132 kV bus of Adami Tulu substation is only for power supply to 
Adami Tulu area, and 2) all generated power from the pilot plant and the wellhead power system 
will be consumed in the Adami Tulu area. 

The result of the power system analysis is shown in Figures 2-2-2.4, 2-2-2.5, and 2-2-2.6, and the 
existing 15 kV distribution system and 15 kV equipment of Adami Tulu substation are usable for 
the power supply from both the pilot plant and the wellhead power system. 
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Table 2-2-2.3 Demand Record for the Past 5 Years and Demand Forecast for the Next 5 Years 

No. 
Substation 

Name 

Volt
age
(kV)

New 
EEPCO 

Zone 

Year (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

1 
Adami 
Tulu 

15
South 
Eastern 

6.68 7.09 7.50 8.27 8.94 9.57 10.18  10.91  11.76  12.57 

33
South 
Eastern 

0.00 0.00 0.00 0.00 0.00 1.35 1.49  1.64  1.82  1.99 

132
South 
Eastern 

0.00 0.00 0.00 0.00 0.00 0.00 0.01  0.23  0.44  0.66 

2 Butajira 

15
Western 
AA 

3.42 3.72 4.54 5.25 5.90 6.50 7.09  7.75  8.49  8.90 

33
Western 
AA 

2.02 2.20 2.68 3.10 3.48 3.84 4.19  4.58  5.01  5.25 

132
Western 
AA 

0.00 0.00 0.06 0.14 0.27 0.39 12.91  14.11  15.46  16.81 

3 Assela 
15

South 
Eastern 

9.82 10.42 11.02 12.15 13.13 14.06 14.96  16.03  17.28  18.47 

132
South 
Eastern 

0.00 0.00 0.00 0.00 0.00 1.35 1.49  1.64  1.82  1.99 

4 S.Shemen 

15 Southern 18.75 19.41 22.95 25.98 28.68 31.21 33.68  36.50  39.73  43.47 

132 Southern 0.00 0.00 0.00 0.00 0.00 2.70 2.98  3.29  3.63  3.97 

132 Southern 0.00 0.97 2.40 4.70 6.84 8.86 8.64  8.53  8.53  8.53 

5 Alaba 

15 Southern 3.38 3.50 4.14 4.68 5.17 5.63 6.07  6.58  7.16  7.84 

132 Southern 0.00 0.00 0.00 0.00 0.00 1.35 1.49  1.64  1.82  1.99 

132 Southern 0.00 0.00 0.09 0.23 0.44 0.64 0.62  0.62  0.62  0.62 

6 
Awash 

15
South 
Eastern 

5.69 6.04 6.95 7.04 7.61 8.15 8.67  9.29  10.01  10.71 

132
South 
Eastern 

0.00 0.00 0.00 0.95 2.31 4.48 6.55  8.63  8.63  8.62 

Awash 7kl 15 SEMERA 3.84 3.88 3.91 3.95 3.99 4.02 4.06  4.10  4.13  4.17 

7 Koka 
15

South 
Eastern 

2.90 3.08 3.26 3.59 3.88 4.16 4.42  4.74  5.11  5.46 

132
South 
Eastern 

0.00 0.64 1.60 3.13 4.56 5.91 5.76  5.69  5.69  5.68 

8 Elala 15
South 
Eastern 

6.89 7.31 7.74 8.53 9.22 9.87 10.50  11.25  12.13  12.97 

Source: EEP Strategy and Investment Transmission Substation Office 
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Source: Prepared by the Survey Team 

Figure 2-2-2.4 Power Flow at Year Commencement of Commercial Operation (2019) without 
Wellhead Power System 
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Source: Prepared by the Survey Team 

Figure 2-2-2.5 Power Flow at Year Commencement of Commercial Operation (2019) with 
Wellhead Power System 
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Source: Prepared by the Survey Team 

Figure 2-2-2.6 Short Circuit Calculation at Year Commencement of Commercial Operation 
(2019) with Wellhead Power System 
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Table 2-2-2.4 Specifications of Circuit Breakers 

Unit 
Short Circuit 

Current 
CB Specifications Result 

Adami Tulu Substation 5.4 kA 15 kA Good 

Pilot Plant (15kV) 4.5 kA 38 kA (1000 MVA, 15 kV) Good 

Pilot Plant (11kV) 5.4 kA 26 kA (500 MVA, 11 kV) Good 

Wellhead Power System 4.2 kA Accordance with the calculation N.A. 

Source: Prepared by the Survey Team 

 

(3) Overall Plan 

This project consists of the steam gathering system, the wellhead power system and the substation 
system (including 15 kV distribution line).  The equipment procured in the project is listed in 
the following Table 2-2-2.5, and the components of each piece of equipment of the system are 
described in the following sub-clauses 1), 2) and 3).   

 

Table 2-2-2.5 Procured Equipment List 

Equipment 
No.  

Component 
No.  

Equipment Name Unit Quantity

1  Steam Gathering System   
 1-1 Two-phase piping set 1 
 1-2 Steam piping set 1 
 1-3 Brine piping set 1 
 1-4 Separator set 1 
 1-5 N.A.   
 1-6 Scrubber set 1 
 1-7 Pressure control system set 1 
 1-8 Separator level control system set 1 
 1-9 Drain transfer pump set 1 
 1-10 Steam flowmeter set 1 
 1-11 Instrumentation set 1 
 1-12 N.A.   
 1-13 Portable platform sets 2 
 1-14 Pipe supports set 1 
2  Wellhead Power System   
 2-1 Turbine and auxiliaries set 1 
 2-2 Turbike exhaust silencer set 1 
 2-3 Lube oil system set 1 
 2-4 Gear reducer set 1 
 2-5 Generator and auxiliary equipment set 1 
 2-6 Enclosure set 1 
 2-7 Station service transformer set 1 
 2-8 Medium voltage switchgear set 1 
 2-9 Low voltage switchgear set 1 
 2-10 DC power supply system set 1 
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Equipment 
No.  

Component 
No.  

Equipment Name Unit Quantity

 2-11 Distributed control system set 1 
 2-12 Turbine-Generator control panel set 1 
 2-13 Generator transformer protection panel panels 2 
 2-14 Medium voltage cable set 1 
 2-15 Earthing system set 1 
 2-16 Low voltage cable set 1 
 2-17 Control cable set 1 
 2-18 Control room (Container) set 1 
 2-19 Remote operation system set 1 
 2-20 N.A.   
 2-21 Fire protection equipment set 1 
 2-22 N.A.   
 2-23 Conduit pipes set 1 
 2-24 Cable tray set 1 
 2-25 Lighting set 1 
 2-26 Lightning protection equipment set 1 
3.  Substation System   
 3-1 15 kV step-up transformer set 1 
 3-2 15 kV switchgear set 1 
 3-3 15 kV cables and accessories set 1 
 DL1-1 Termination pole with line switches sets 2 
 DL1-2 Intermediate pole sets 2 
 DL1-3 Light angle pole sets 3 
 DL1-4 Heavy angle pole sets 4 
 DL1-5 Strain pole sets 7 
 DL1-6 Connection to the existing distribution line set 1 
 DL2-1 Overhead conductor lot 1 
 DL3-1 Pin insulator lot 1 
 DL3-2 Disk insulator lot 1 
 DL3-3 Lightning arrester lot 1 

Source: Prepared by the Survey Team 
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1) Steam Gathering System 

Table 2-2-2.6 shows the steam gathering system configuration.  Figure 2-2-2.7 shows the 
steam gathering system’s overall piping and instrument diagram.  Figure 2-2-2.8 shows the 
piping diagram around the reinjection well. 

 

Table 2-2-2.6 Steam Gathering System Configuration 
Item Qty Description 

Two-phase piping 1 set From 2 x production wells (LA-9D and LA-10D) to separator; piping, 
valves, instruments, insulation, pipe supports, etc.  

Steam piping 1 set Piping, safety valve, bypass valve, rapture disk, steam flow meter, 
valves, instruments, insulation, pipe supports, etc. 

Brine pipeline 1 set Pipeline between separator and reinjection well; piping, valves, 
instruments, insulation, pipe supports, etc. 

Separator 1 set Bottom outlet cyclone separator, hot water tank (depends on the 
contractor’s system), level control valve, discharge valve, brine flow 
meter, valves, instruments, insulation, pipe supports, etc.  

Scrubber 1 set Scrubber, piping, valves, instruments, pipe supports, etc. 
Scrubber type will be decided by the contractor. 

Pressure control 
system 

1 set Steam relief valve, bypass valve, thermal insulation, etc. 

Separator level 
control system 

1 set Level control valve, brine relief valve, piping, thermal insulation, etc.

Drain transfer 
pump 

1 set Pump, motor, piping, power supply system, instruments (To transfer 
miscellaneous drain from LA-9D thermal pond to reinjection pipeline.)

Steam flowmeter 1 set Main steam flowmeter, transmitter, thermal insulation, etc. 

Instrumentation 1 set Temperature instrumentation, pressure instrumentation, flow 
instrumentation, level instrumentation, instrumentation mounting 
material, installation accessories, etc. 

Platform 1 set Scaffolding, corridor, steps, ladder, hand rail, etc. for maintenance 
works 

Hoist 1 set Hoist, gantry, hanging metal fitting, etc. for maintenance works 

Foundation works 1 set Foundations for pipeline, vessels, equipment, etc. including foundation 
bolt, anchor bolt, supports, culvert, etc. 

Installation 1 set Including transportation and corrosion proof painting 

Test, adjustment 
and commissioning 

1 set Hydrostatic test of pipeline and nondestructive test at welding points 
based on international standards such as ASME B31.1, ASME BPVC, 
or equivalent 

Consumables, spare 
parts 

1 set Spare parts, consumables during commissioning, special tools, etc. 

Detailed design 1 set Design documents and drawings 

Manuals 1 set As built drawing, operation manuals and maintenance manuals 

O&M training 1 set  

Fence 1 set EEP’s scope 

Source: Prepared by the Survey Team  
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Source: Prepared by the Survey Team 

Figure 2-2-2.7 Overall Piping Diagram for Steam Gathering System (Plan) 

 

  

- : Project Scope 

- : EEP’s assets (LA-7, water 
ponds, and reinjection pipeline 
for the pilot plant should be 
repaired/modified) 
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Source: Prepared by the Survey Team 

Figure 2-2-2.8 Piping Diagram for Reinjection Well LA-7 (Plan) 
  

LA-7 Existing

Modify

Modification by EEP 

from Wellhead Power Plant

from Pilot plant

Alternative 1: Modification of existing wellhead equipment 

Modify
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2) Wellhead power system 

Table 2-2-2.7 shows the main components of the wellhead power system.  Figure 2-2-2.9 
shows the plot plan of the wellhead power system. 

 

Table 2-2-2.7 Components of Wellhead Power System 

Equipment Qty Description 

Turbine and auxiliaries 1 set Single flash type single flow back pressure turbine 
including steam strainer, main steam stop valve and 
governor valve 

Turbine exhaust silencer 1 set 10 m height silencer with piping, valves, instruments, 
insulation and supports 

Lube oil system 1 set Oil tank, oil pump, emergency oil pump, oil cooler, 
vapor extractor, strainer, filter, etc. 

Gear reducer 1 set Depend on manufacturer’s design 

Generator and auxiliary 
equipment 

1 set Horizontal cylindrical type generator with blush 
less/PMG static type exciter 

Enclosure 1 set To protect turbine, generator and auxiliaries from wind, 
rain, dust, etc. also for countermeasures against noise 
from turbine and/or aux equipment.  Door(s), lighting, 
and maintenance working space should be equipped. 

Station service 
transformer 

1 set Outdoor type oil immersed ONAN step-down 
transformer with ± 5% tap changer 

Medium voltage 
switchgear 

1 set Outdoor type metal enclosed self-standing 6.6 kV 
switchgear (voltage level 12 kV) with circuit breakers, 
disconnection switches with earthing switch, potential 
transformer and lightning arrester  

Low voltage switchgear 1set Indoor type metal enclosed self-standing 400 V motor 
and load control center 

DC power supply system 1set Indoor type metal enclosed self-standing DC 110V 
distribution board(s) including AC/DC converter, 
transformer, dropper, battery and battery charger system 

Distributed control system 1set Indoor type metal enclosed self-standing type, which 
can operate and monitor all the equipment of the 
wellhead power plant, the steam gathering system and 
the 15 kV distribution line 

Turbine-Generator control 
panel 

1set Indoor type self-standing metal enclosed panel with 
turbine speed control, load control, voltage control, 
plant OPS function and maintenance tools  

Generator and transformer 
protection panel 

2 
panels

Indoor type metal enclosed self-standing protection 
panel for generator and transformer including test 
terminal and maintenance tools 
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Equipment Qty Description 

Medium voltage cable 1 set Power cable and accessories (generator – generator 
SWGR, medium voltage switchgears – station service 
transformer, power receiving panel – 15 kV step-up 
transformer) 

Earthing system 1 set Grounding mesh, wire, rod or plate 

Low voltage cables 1 set Power cables and accessories (low voltage switchgears 
– each load) 

Control cables 1 set Control cables and accessories 

Control room (Container) 1 set Container type with air-conditioning equipment and 
H2S filter 

Remote operation system 1 set Remote monitoring system for wellhead power plant 
from the existing Pilot Plant 

Fire protection equipment 1 set Fire extinguisher as necessary based on manufacturer’s 
design, smoke and fire detector, alarm device 

Conduit pipes 1 set Conduit pipes for cable installation and protection 

Cable tray 1 set Cable tray and supports for cable installation 

Lighting 1 set Lighting devices for plant compound 

Lightning protection 
equipment 

1 set Lightning protection devices in plant compound 

Hoist 1 set Hoist, gantry, hanging metal fitting, etc. for 
maintenance works 

Foundation works 1 set Foundations for equipment, oil-water separator, oil 
fence etc. including foundation bolt, anchor bolt etc. 

Installation 1 set Including transportation and corrosion proof painting 

Test, adjustment and 
commissioning 

1 set Hydrostatic test of pipeline and nondestructive test at 
welding points based on international standards such as 
ASME B31.1, ASME BPVC, or equivalent 

Consumables, spare parts 1 set Spare parts, consumables during commissioning, 
special tools, etc. 

Detailed design 1 set Design documents and drawings 

Manuals 1 set As built drawing, operation manuals and maintenance 
manuals 

O&M training 1 set  

Fence 1 set EEP’s scope 

Source: Prepared by the Survey Team 
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Source: Prepared by the Survey Team 

Figure 2-2-2.9 Wellhead Power System Plot Plan (reference plan) 
 

 

  

Si lencer  

Room Conta iner  
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3) Substation (including 15 kV distribution system) 

Table 2-2-2.8 shows the components of the substation including the 15 kV distribution system. 

 

Table 2-2-2.8 Components of Substation including 15 kV Distribution System 

Equipment Qty Description 

15 kV step-up transformer 1 set Outdoor type ONAN step-up transformer with OLTC 15 
kV +/- 7.5% 

15 kV switchgear 1 set Outdoor type metal enclosed self standing type 15 kV 
switchgear (voltage level 24 kV) with circuit breakers, 
disconnection switches with earthing switch, potential 
transformer and lightning arrester  

15 kV cables and 
accessories 

1 set Power cable and accessories (15 kV step-up transformer 
– 15 kV switchgear – Line switch of electric pole) 

   

Termination pole with line 
switch 

2 sets Termination H type wooden pole, cross arm, earthing 
rod, line switch, lightning arrester, stay wire, optical fiber 
cable support 

Intermediate pole 2 sets Intermediate T type wooden pole, cross arm, optical fiber 
cable support 

Light angle pole 3 sets Termination H or A type wooden pole, cross arm, stay 
wire, optical fiber cable support 

Heavy angle pole 4 sets Intermediate T type wooden pole, cross arm, stay wire, 
optical fiber cable support 

Strain pole 7 sets Strain H or A type wooden pole, cross arm, stay wire, 
optical fiber cable support 

Connection to the existing 
distribution line 

1 set U type cross arm, ball eye, socket eye, clamp, big collars, 
small collars 

Overhead conductor 1 lot Overhead conductor, AAC 95 mm2 , 2400 m 

Pin insulator 1 lot Pin type insulator, 22 kV, pre-form tie strap 

Disk insulator 1 lot Disk type, 22 kV, retention type clamp 

Lightning arrester 1 lot Insulator type arrester, 28 kV distribution line, pre-form 
tie strap 

Foundation works 1 set Foundations for equipment, oil-water separator, oil fence 
etc. including foundation bolt, anchor bolt etc. 

Installation 1 set Including transportation and corrosion proof painting 

Test, adjustment and 
commissioning 

1 set  

Consumables, spare parts 1 set Spare parts, consumables during commissioning, special 
tools, etc. 

Detailed design 1 set Design documents and drawings 

Manuals 1 set As built drawing, operation manuals and maintenance 
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Equipment Qty Description 

manuals 

O&M training 1 set  

Source: Prepared by the Survey Team 

 

(4) Equipment Plan 

1) Main equipment 

The main equipment of the project is summarized in the following Table 2-2-2.9.   

 

Table 2-2-2.9 Main Equipment List  

No. 
Equipment 

Name 
Procured 
Country 

Country 
Origin

Specifications Qty Purpose 

1-1 
Two-phase 
piping 

Japan Japan 

Length:  
62 m or more (LA-9D) 
105 m or more (LA-10D) 
75 m or more (Separator inlet 
header) 

Pipe thickness: Sch 40 or more 

1 

Transport 
geothermal two-
phase fluid from 
production wells 
(LA-9D & LA-
10D) to 
separator  

1-2 Steam piping Japan Japan 

Length: 33 m or more 
Pipe thickness: Sch 40 or more 

1 

Transport 
geothermal 
steam from 
separator to 
wellhead power 
system 

1-3 Brine piping Japan Japan 

Length: 1,700 m or more 
Pipe size: 8 inches, Sch 40 or 
more 

1 

Transport 
geothermal brine 
from separator 
to existing 
reinjection well 
LA-7 

1-4 Separator Japan Japan 

Type: Bottom-outlet, cyclone 
type separator 
Separation efficiency: 99.995% 
or more  

1 

Separate 
geothermal two-
phase fluid into 
steam and brine 

1-6 Scrubber Japan Japan 

Wetness at outlet: 0.02 weight% 
or less 

1 

Remove water 
droplet 
impurities from 
geothermal 
steam 
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No. 
Equipment 

Name 
Procured 
Country 

Country 
Origin

Specifications Qty Purpose 

1-7 
Pressure 
control system 

Japan Japan 

Pressure: 6 - 9.4 bara 
Flow rate: 43 - 66 t/h 

1 

When the 
wellhead power 
system trips, in 
order to protect 
facility from 
over pressure, 
steam relief 
valve opens to 
discharge excess 
steam to turbine 
exhaust silencer. 

1-8 
Separator level 
control system 

Japan Japan 

Pressure: 900 kPa (abs) at rated 
output 
Temperature: 174 deg. C 1 

To prevent 
steam from 
blowing through 
separator into 
reinjection well 

1-9 
Drain transfer 
pump 

Japan Japan 

Temperature: 10 - 70 deg. C 
Head: 90 m or more 
Capacity: 0.6 m3/min or more 

1 

To transfer 
miscellaneous 
drain collected 
in the thermal 
pond of LA-9D 
wellpad to brine 
reinjection 
piping 

1-10 
Steam 
flowmeter 

Japan Japan 

Pressure: 6 - 9 bara 
Flow rate: 43 - 66 t/h 

1 

To measure 
steam flow rate 
in order to 
monitor the 
performance of 
wellhead power 
system and 
reservoir  

1-11 Instrumentation Japan Japan 

Temperature instrumentation: 
Thermocouple type or resistor 
temperature detector with 
compensated cable and 
protection tube 

Pressure instrumentation:  
Bourdon tube, diaphragm or 
bellow type 

1 

To be used for 
monitoring 
operating 
conditions and 
performance of 
steam gathering 
system  

1-14 Pipe supports Japan Japan 

Supports for two-phase piping: 
For pipe 182 m or more 

Supports for steam piping:  
For pipe 35 m or more 

Supports for brine pipe:  
For pipe 1,646 m or more 

1 

Support pipes 

2-1 
Turbine and 
auxiliaries 

Japan Japan 

Type: Single casing, single flow, 
backpressure steam turbine 
Output: 5,000 kW, (2,600 kW 
when LA-9D and LA-10D are 
used) 

1 

Drive the 
generator using 
geothermal 
steam 
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No. 
Equipment 

Name 
Procured 
Country 

Country 
Origin

Specifications Qty Purpose 

2-2 
Turbine 
exhaust 
silencer 

Japan Japan 
Type: Vertical cylindrical type 
Height: 10 m or more from 
ground 

1 
To reduce noise 
level of turbine 
exhaust 

2-3 
Lube oil 
system 

Japan Japan 

Main oil pump: Centrifugal 
pump driven by AC motor 
Emergency oil pump: 
Centrifugal pump driven by DC 
motor 

1 

To supply and 
cool lubricating 
oil for steam 
turbine and 
generator 

2-5 
Generator and 
auxiliary 
equipment 

Japan Japan 

Generator  
Type: Horizontal mount 
cylindrical rotor 
Standard: IEC, JIS, BS, JEC 
or equivalent 
Rated capacity: 6 MVA 
Voltage: 6,600 V 

Exciter  
Type: Brushless or static type 
Initial excitation method: 
Permanent magnet or DC 
power supply 

1 

To convert 
driving force of 
steam turbine to 
electrical energy 

2-7 
Station service 
transformer 

Japan Japan 

Type: Outdoor type, 
Standard: IEC, JIS, BS, JEC or 
equivalent  
Rated capacity: 300 kVA or 
more 
Frequency: 50 Hz 
Primary voltage: 6,600 V 
Secondary voltage: 400 V 

1 

To step-down 
electricity 
voltage to 440 V 
from generator 
voltage to 
supply 
electricity power 
for auxiliary 
equipment 

2-8 
Medium 
voltage 
switchgear 

Japan Japan 

Type: Outdoor use, Metal 
enclosure or Metal clad type air 
insulated 
Standard: IEC, JIS, BS, JEC or 
equivalent 
Rated voltage: 12 kV or higher 
Rated frequency: 50 Hz 

1 

To receive 
generator 
electricity power 
and to supply 
electricity to 
main 
transformer and 
auxiliary station 
service 
transformer  

2-9 
Low voltage 
switchgear 

Japan Japan 

Type: Indoor use, Metal 
enclosed type air insulated 
withdraw type, installed in 
container control room  
Standard: IEC, JIS, BS, JEC or 
equivalent 
Input: AC 400 V 
Output: AC 400 V +/- 5%, AC 
230 V +/- 5% 

1 

To supply AC 
power for plant 
auxiliary loads, 
working loads, 
SGS loads, and 
lighting loads 
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No. 
Equipment 

Name 
Procured 
Country 

Country 
Origin

Specifications Qty Purpose 

2-10 
DC power 
supply system 

Japan Japan 

Type: Indoor use, thyristor type, 
air insulated, metal enclosed 
self-standing type, installed in 
container control room 
Standard: IEC, JIS, JEM, JEC or 
equivalent 
Input: AC 400 V+/- 10% 
Output: DC 110 V (+/- 3%) 

1 

To supply DC 
power for 
auxiliary plant 
loads, including 
DC power 
supply system, 
battery, DC 
distribution 
panel, and DC 
motor starter 
panel 

2-12 
Turbine-
Generator 
control panel 

Japan Japan 

Type: Indoor use, metal 
enclosed self-standing type 
Standard: IEC, JIS, JEM, JEC or 
equivalent 
System composition: Turbine 
main valve control function, 
Local control function for power 
plant and wellhead facilities, 
Generator voltage control 
function, and Plant auto start 
and stop function 

1 

Control and 
protection for 
turbine and 
generator  

2-13 

Generator 
transformer 
protection 
panel 

Japan Japan 

Type: Indoor use, metal 
enclosed self-standing type 
Standard: IEC, JIS, JEM, JECor 
equivalent 
System composition: Generator 
protection, Transformer 
protection, and Automatic 
synchronization 

2 

In case of 
electric fault 
accident of 
plant, to protect 
generator, 
transformer, and 
automatic 
synchronization 
system 

2-14 
Medium 
voltage cable 

Japan Japan 

Standard: IEC, JIS or equivalent 
standard 
Type: 6.6 kV XLPE, Tin coated 
copper conductors, Tin coated 
copper tape, Nonflammable 
cable 
Length: 60 m between generator 
and generator switchgear 

1 

To connect 
generator and 
related electrical 
equipment with 
medium voltage 
cables 

2-15 
Earthing 
system 

Japan Japan 

Type: Buried grounding copper 
conductor earthing mesh and 
grounding rods  
Scale of earthing mesh: 1,664 
m2 or larger 

1 

To provide the 
shortest path 
from earthed 
equipment to 
ground  
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No. 
Equipment 

Name 
Procured 
Country 

Country 
Origin

Specifications Qty Purpose 

2-16 
Low voltage 
cables 

Japan Japan 

Standard: IEC, JIS or equivalent
Type: 600 V XLPE, Tin coated 
copper conductors, 
Nonflammable cable 

1 

To supply 
electric power 
for all 
equipment of 
wellhead power 
plant with low 
voltage power 
cables  

2-17 Control cables Japan Japan 

Standard: IEC, JIS or equivalent
Type: 600 V XLPE, Tin coated 
copper conductors, 
Nonflammable cable 

1 

To transmit and 
receive control 
signals with 
control cables  

2-23 Conduit pipes Japan Japan 

XLPE coated or equivalent,  
Rigid steel conduit or 
equivalent, 
Flexible type conduit,  
Pull box type water proof 
junction box 

1 

Conduit pipe to 
protect installed 
cables 

2-24 Cable trays Japan Japan 

Cable tray: Steel type tray and 
rack 
Cable occupancy in tray not 
exceed 50% 

1 

To lay cables on 
cable trays 

3-1 
15 kV step-up 
transformer 

Japan Japan 

Type: Outdoor use oil immersed 
with on-load tap changer 
Standard: IEC, JIS, BS, JEC or 
equivalent 
Rated capacity: 6,000 kVA 
Frequency: 50 Hz, 3 phase 
Primary voltage: generator 
voltage 
Secondary voltage: 15 kV 

1 

Step-up the 
generated 
electric power 
voltage to 15 kV 
in order to 
transmit the 
electricity to 
distribution line 

3-2 
15 kV 
switchgear 

Japan Japan 

Type: Outdoor use metal 
enclosed type air insulated 
Standard: IEC, JIS, BS, JEC or 
equivalent 
Rated voltage: 24 kV (with 
altitude correction factor, 
nominal 15 kV) 
Frequency: 50 Hz 

1 

15 kV 
switchgear to 
connect 
electricity 
evacuated from 
the generator to 
15 kV 
distribution line 

3-3 
15 kV cable 
and accessories 

Japan Japan 

Standard: IEC, JIS or equivalent
Type: 15 kV XLPE, Tin coated 
copper conductors, Tin coated 
copper tape, Nonflammable 
cable 
Length: 30m between 15 kV 
switchgear and 15 kV step-up 
transformer, 
45 m between 15 kV switchgear 
and 15 kV distribution line 

1 

Lay high voltage 
cable between 
15 kV step-up 
transformer, 15 
kV switchgear, 
15 kV 
distribution line 
and line switch 

Source: Prepared by the Survey Team  
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2) 15 kV Distribution Line 

The design conditions of the 15 kV distribution line are specified in Table 2-2-2.10.   

 

Table 2-2-2.10 15 kV Distribution System Design Conditions 
Item Design Conditions 

Altitude Less than 2,000 m 
Conductor temperature  

Minimum 5 deg. C 
Nominal 25 deg. C 
Maximum temperature 80 deg. C 
Temperature for sag calculation 50 deg. C 

Wind velocity 40.0 m/s 
Wind load  

Conductor 56.3 kg/m2 
Pole 163.1 kg/m2 

Allowable bearing 400 kN/m2 (Survey data) 

Source: Prepared by the Survey Team 

 

(a) Grid voltage 

Distribution line voltage: 15 kV ± 5% 

(b) Frequency 

50 Hz (49.0 – 50 – 50.2 Hz) 

(c) Grounding 

Solidly grounded 

(d) Insulator pollution level 

IEC60815 Light level 

(e) Applicable standard  

15 kV distribution system should be designed based on IEC standards and/or equivalent 
standards. 

 

Basic configurations 

 15 kV wooden poles will be constructed for wellhead power system.  CV cable and 15 
kV switchgear will be installed for connection to 15 kV distribution system.  The 1st 
pole has line switches for 15 kV CV cable. 

 Newly constructed distribution system will use wooden poles consisting of intermediate 
poles, strain poles, heavy and light angle poles and termination poles, which should be 
EEU’s standard type.  

 The connection point with the existing 15 kV distribution system should be equipped 
with line switches.  

 All poles have optical fiber cable supports, which are for monitoring and control of the 
wellhead power system from the existing pilot plant. 
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Table 2-2-2.11 shows the specifications of the 15 kV distribution system. 

 

Table 2-2-2.11 Specifications of 15 kV Distribution System 
No. Items Specifications Qty 
1-1. Wooden pole 

1) Type 
 
 
2) Material 
 
3) Size 
4) Withstand load 

 
: H Type pole, horizontal conductor layout, 

termination pole with line switches, single 
circuit 

: Wood with anti-termite and corrosion proof 
treatment 

: Height 12 m, Bottom: 260 mm or more 
: 600 daN or more 

2 sets 

1-2. Wooden pole 
1) Type 
 
2) Material 
 
3) Size 
4) Withstand load 

 
: H Type pole, horizontal conductor layout, 

strain pole, single circuit 
: Wood with anti-termite and corrosion proof 

treatment 
: Height 12 m, Bottom: 260 mm or more 
: 600 daN or more 

2 sets 

1-3. Wooden pole 
1) Type 
 
2) Material 
 
3) Size 
4) Withstand load 

 
: T Type pole, horizontal conductor layout, light 

angle pole (2-30 degrees), single circuit 
: Wood with anti-termite and corrosion proof 

treatment 
: Height 12 m, Bottom: 260 mm or more 
: 600 daN or more 

3 sets 

1-4. Wooden pole 
1) Type 
 
2) Material 
 
3) Size 
4) Withstand load 

 
: H Type pole, horizontal conductor layout, 

heavy angle pole(30-60 degrees), single circuit 
: Wood with anti-termite and corrosion proof 

treatment 
: Height 12 m, Bottom: 260 mm or more 
: 600 daN or more 

4 sets 

1-5. Wooden pole 
1) Type 
 
2) Material 
 
3) Size 
4) Withstand load 

 
: T Type pole, horizontal conductor layout, 

intermediate pole, single circuit 
: Wood with anti-termite and corrosion proof 

treatment 
: Height 12 m, Bottom: 260 mm or more 
: 600 daN or more 

7 sets 

2. Conductor 
1) Type 
2) Size 

 
: AAC 
: 95 mm2 , EN50182 (BS215) 

2,400 m 

3-1. Pin insulator 
1) Standard 
2) Type 
3) Creepage distance 
4) Material 
5) Number of insulators 

 
: IEC60720, IEC60305, IEC60383 or equivalent 
: Pin insulator 
: 480 mm or more 
: Porcelain 
: 1 pc./phase 

48 sets 
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No. Items Specifications Qty 
3-2. Disk insulator 

1) Standard 
2) Type 
3) Creepage distance 
4) Material 
5) Number of insulators 

 
: IEC60720, IEC60305, IEC60383 or equivalent 
: Disk insulator ball socket type 
: 480 mm or more 
: Porcelain 
: 4pcs/phase 

9 sets 

3-3. Lighting Arrester 
1) Standard 
2) Type 
3) Rated voltage 
4) Material 
5) Number of LA 

 
: IEC60099, JEC or equivalent 
: Insulator type lightning arrester 
: 18.7 kV 
: Porcelain 
: 1set/circuit 

2 sets 

9. Cross arm 
1) Type 
2) Material 
3) Purpose 

 
: U type angle   
: Hot dip galvanized steel  
: for termination, strain, intermediate, angle 

poles 2,500 mm length 

21 sets 

10. Cross arm 
1) Type 
2) Material 
3) Purpose 

 
: L type angle 
: Hot dip galvanized steel 
: for fixing LA and LS 2,500 mm length 

4 sets 

11. Line switch (LS) 
1) Type 
 
2) Rated voltage 
3) Withstand voltage 

 
: Insulator type pole mounting, IEC62271 or 

equivalent 
: 28 kV 50Hz 
: Power frequency withstand voltage; 50 kV 
 Lightning impulse withstand voltage; 150 kV 

2 sets 

12. Stay wire 
1) Standard 
2) Type 
3) Min Tension 
4) Size 
5) Number of wire 

 
: BS 183 or equivalent 
: Hot dip galvanized steel wire 
: 4.31 (kN) 
: 9.6 (mm) 
: 7/3.2 (No./mm) 

18 sets 

13. 
(1) 

 
 
 
 

(2) 

Earthing 
Earthing wire 
1) Type 
2) Rated voltage 
3) Size 
 
Earthing rod 
1) Type 
2) Material 
3) Length 

 
 
: Cabtyre cable 
: 22 kV 
: Annealed copper wire, tension 1.04 kN or 

more, 2.6 mm dia. or more 
 
: Driving type 
: Polished copper rod 
: 0.9 m or more 

2 sets 

14. 
 
 
 

Fiber optical cable 
support 
1) Type 
2) Material 
3) Junction box 

 
 
: LV insulator with angle 
: Insulator: Porcelain, angle: galvanized steel 
: Galvanized steel sheet outdoor type 

18 sets 
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No. Items Specifications Qty 
15 Foundation 

1) Depth 
2) Diameter 
 
 
3) Cement base 
4) Embedded depth 

 
: 2.1 m or more 
: Intermediate pole; 0.8 m, light angle pole; 0.9 

m, heavy angle/strain/termination pole; 1 m or 
more 

: 10 cm 
: 2 m or more 

26 sets 

Source: Prepared by the Survey Team 

 

Table 2-2-2.12 is 15kV distribution system material list. 

 

Table 2-2-2.12 15 kV Distribution System Material List 
No. Item Unit Qty Total 
DL1-1 Termination Pole with Line Switches   2 

1 Pole pc 2 4 
2 U-cross arm 80 x 45 x 6/8 mm pc 2 4 
3 Big collar pc 4 8 
4 15 kV Insulator type LA pc 3 6 
5 15 kV pin for insulator type LA pc 3 6 
6 L-cross arm 80 x 45 x 6/8 mm pc 2 4 
7 L-cross arm fixing long bolt pc 2 4 
8 L-cross arm support pc 2 4 
9 15 kV insulator pin for earthing wire pc 3 6 

10 15 kV pin insulator for earthing wire pc 3 6 
11 Small collar with nut & washer pc 6 12 
12 Ball eye 16 mm pc 6 12 
13 15 kV disk insulator pc 12 24 
14 Socket eye 16 mm dia. pc 6 12 
15 Strain clamp 25 mm for 95 mm2 AAC pc 6 12 
16 Parallel grove clamp pc 3 6 
17 Line switch pc 1 2 
18 Pin insulator for earthing wire pc 3 6 
19 Stay wire pc 2 4 
20 Stay insulator 15 kV pc 1 2 
21 Stay rod MV pc 1 2 
22 Stay plate pc 1 2 
23 Earthing wire (copper) lot 1 2 
24 Earthing rod pc 1 2 
25 Fiber optics cable support  pc 1 2 
26 Fiber optics cable support clamp pc 1 2 
27 Lightning arrestor lot 1 2 
28 Foundation lot 2 4 

DL1-2 Strain Pole   2 
1 Pole pc 2 4 
2 U-cross arm 80 x 45 x 6/8 mm pc 1 2 
3 Big collar pc 2 4 
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No. Item Unit Qty Total 
4 15 kV pin insulator pc 3 6 
5 15 kV insulator pin pc 3 6 
6 Small collar with nut & washer pc 6 12 
7 Ball eye 16 mm pc 6 12 
8 15 kV disk insulator pc 12 24 
9 Socket eye 16 mm dia. pc 6 12 

10 Strain clamp 25 mm for 95 mm2 AAC pc 6 12 
11 Stay wire lot 2 4 
12 Stay insulator 15 kV pc 1 2 
13 Stay rod MV pc 1 2 
14 Stay plate pc 1 2 
15 Fiber optics cable support  pc 1 2 
16 Fiber optics cable support clamp pc 1 2 
17 Parallel grove clamp pc 3 6 
18 Foundation lot 2 4 

DL1-3 Light Angle Pole   3 
1 Pole pc 1 3 
2 U-cross arm 80 x 45 x 6/8 mm pc 1 3 
3 Long bolt pc 1 3 
4 15 kV pin insulator pc 3 9 
5 Tie strap pc 2 6 
6 Long bolt pc 1 3 
7 Stay wire pc 1 3 
8 Bolt M10x30 and nut M10 pc 3 9 
9 15 kV insulator pin pc 3 9 

10 Stay insulator 15 kV pc 1 3 
11 Stay rod MV pc 1 3 
12 Stay plate pc 1 3 
13 Fiber optics cable support  pc 1 3 
14 Fiber optics cable support clamp pc 1 3 
15 Foundation lot 1 3 

DL1-4 Heavy Angle Pole   4 
1 Pole pc 2 8 
2 U-cross arm 80 x 45 x 6/8 mm pc 1 4 
3 Big collar pc 2 8 
4 15 kV insulator pin pc 3 12 
5 15 kV pin insulator pc 3 12 
6 Small collar with nut & washer pc 6 24 
7 Ball eye 16 mm pc 6 24 
8 15 kV disk insulator pc 12 48 
9 Socket eye 16 mm dia. pc 6 24 

10 Strain clamp 25 mm for 95 mm2 AAC pc 6 24 
11 Stay wire pc 1 4 
12 Stay insulator 15 kV pc 1 4 
13 Stay rod MV pc 1 4 
14 Stay plate pc 1 4 
15 Parallel grove clamp pc 3 12 



THE PROJECT FOR GEOTHERMAL WELLHEAD POWER SYSTEM PREPARATORY SURVEY REPORT 

   
JICA 

2-35 

No. Item Unit Qty Total 
16 Fiber optics cable support  pc 1 4 
17 Fiber optics cable support clamp pc 1 4 
18 Foundation lot 2 8 

DL1-5 Intermediate Pole   7 
1 Pole pc 1 7 
2 U-cross arm 80 x 45 x 6/8 mm pc 1 7 
3 Long bolt pc 1 7 
4 15 kV pin insulator pc 3 21 
5 Tie strap pc 2 14 
6 Long bolt pc 1 7 
7 15 kV insulator pin pc 3 21 
8 Bolt M10x30 and nut M10 pc 2 14 
9 Fiber optics cable support  pc 1 7 

10 Fiber optics cable support clamp pc 1 7 
11 Foundation lot 1 7 

Connection with the Existing Pole   1 
1 U-cross arm 80 x 45 x 6/8 mm pc 1 1 
2 Big collar pc 2 2 
3 Small collar with nut & washer pc 6 6 
4 Ball eye 16 mm pc 6 6 
5 15 kV disk insulator pc 12 12 
6 Socket eye 16 mm dia pc 6 6 
7 Strain clamp 25 mm for 95 mm2 AAC pc 6 6 

Source: Prepared by the Survey Team 

 

(5) Plan of Spare Parts and Consumables 

The spare parts to be procured in the project are selected parts which are needed for repair and/or 
replacement in the periodical maintenance due to aging, wear, deterioration, and damage.  The 
quantity of the spare parts is sufficient for four (4) years of operation.   

The consumables to be procured in the project will be necessary to be replaced in the relatively 
short term during the daily operation and maintenance, due to wear and deterioration.  The 
quantity of the consumables is sufficient for four (4) years of operation.   

The spare parts and consumables to be procured in the project are listed in Table 2-2-2.13 and 
Table 2-2-2.14 respectively.  
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Table 2-2-2.13 Spare Parts Procured in the Project 
Equip. 

No. 
Compo. 

No. 
Equipment Name Unit Quantity 

1 Steam Gathering System 
 1-1 Two-phase piping 
  Gaskets pcs. 8 
  Manual valves small size 3 inches or 

less 
sets 4 

  Packing of valves 4 inches or more in 
size 

pcs. 4 

 1-2 Steam piping 
  Gaskets pcs. 8 
  Seat packings pcs. 28 
  Bolts and nuts sets 6 
  Steam traps sets 2 
  Manual valves small size 3 inches or 

less 
sets 6 

 1-3 Brine piping 
  Gaskets pcs. 4 
  Bolts and nuts sets 10 
  Packing of valves 4 inches or more in 

size 
pcs. 4 

  Manual valves small size 3 inches or 
less 

sets 2 

 1-4 Separator 
  Gaskets lot 4 gaskets for each nozzle,  

1 gasket for manhole  
  Bolts and nuts lot 10% of all bolts and nuts of 

each nozzle 
 1-6 Scrubber 
  Gaskets for scrubber body lot 4 gaskets for each nozzle,  

1 gasket for manhole  
  Bolts and nuts for scrubber body lot 10% of all bolts and nuts of 

each nozzle 
  Spare vane elements for scrubber 

body 
sets 2 

  Bolts and nuts for piping sets 2 
  Gaskets for piping pcs. 4 
  Seat packings pcs. 2 
  Manual valves small size 3 inches or 

less 
sets 2 

 1-7 Pressure control system 
  Steam relief valve set 1 
 1-8 Separator level control system 
  Bolts and nuts for piping sets 16 
  Gaskets pcs. 8 
  Manual valves small size 3 inches or 

less 
sets 1 

  Packing of valve 4 inches or more in 
size 

pcs. 8 
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Equip. 
No. 

Compo. 
No. 

Equipment Name Unit Quantity 

 1-9 Drain transfer pump 
  Pump for replacement sets 4 
  Float switch heat resistance type sets 4 
  3 phase cable 10 m sets 4 
  Bolts and nuts sets 5 
  Gaskets pcs. 4 
  Packing of valves 4 inches or more 

in size 
pcs. 4 

2 Wellhead Power System 
 2-1 Turbine and auxiliaries 
  Turbine bearing metal set 1 

(for turbine 1 unit) 
  Lube oil filter element pcs. 4 
  Lube oil sight glass  pcs. 6 
  Spare bolts and nuts set 10% of number of each size 
  Flange gaskets set 4 each for all flanges 
  Small size manual valves set 50% of total number of valves 

3 inches or less in size 
  Valve packing pcs. 2 each for valves 4 inches or 

more in size 
  Mechanical seal set 1 

(1 set each for all pumps) 
  Seal sleeve Set 1 

(1 set each for all pumps) 
  Bearing set set 1 

(1 set each for all pumps) 
 2-2 Turbine exhaust silencer 
  Bolts and nuts set 1 
  Seat packing sets 3 
 2-5 Generator and auxiliary equipment 
  Generator bearing metal set 1 

(for 1 unit generator) 
 2-12 Turbine-Generator control panel 
  Instrumentation set 1  

(1 set each of all 
instrumentation) 

3 Substation 
 3-2 15 kV switchgear 
  Fuse set 1 

Source: Prepared by the Survey Team 
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Table 2-2-2.14 Consumables Procured in the Project 
Equip. 

No. 
Compo. 

No. 
Equipment Name Unit Quantity 

1 Steam Gathering System 
 1-1 Two-phase piping 

  Metal repair putty,  
(e.g. Belo-metal standard type 2.5kg canned) 

cans 4 

  Heat and weather resistance tape pcs. 10 
     

2 Wellhead Power System 
 2-1 Turbine and auxiliaries 
  Earthing brush pcs. 4 
  Consumables of MSV and CV for site 

overhaul work 
sets 2 

  Oil filter sets 4 
  Gasket for oil cooler sets 2 

Source: Prepared by the Survey Team 

 

2-2-3 Outline Design Drawings 

The following basic design drawings are integrated in Appendix 6-1, and the following main 
drawings (* marked in the list) are introduced in this Clause; 1 - Plan (1) (overall layout), 2 - Plan 
(2), 7 - Power Plant Plan, 23 - Wellhead Steam and Brine Flow, 24 – Piping Arrangement Around 
Wellhead Power Plant, and 26 - Single Line Diagram.   

 
 

Drawing No. Drawing Title 
1 *  Plan (1) 
2 *  Plan (2) 
3  Plan (3) 
4  Plan (4) 
5  Plan (5) 
6  Plan (6) 

7 *  Power System Plan 
8  Pipeline Profiles (1) 
9  Pipeline Profile (2) 

10  Pipeline Profile (3) 
11  Turbine, Generator Foundation 
12  Step Up Transformer Foundation 
13  Pipeline Foundation 
14  Culvert 
15  Station Service Transformer Foundation 
16  Separator Foundation 
17  MV Switchgear Foundation 
18  15 kV Switchgear Foundation 
19  Silencer Foundation 
20  Radiator Foundation 
21  Scrubber Foundation 
22  Control Room Container Foundation 

23 *  Wellhead Steam and Brine Flow 
24 *  Piping Arrangement Around Wellhead Power Plant 
25  General Piping Arrangement Around TG 
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26 *  Single Line Diagram 
27  Line Material Bill of Quantity 
28  15 kV Terminal Structure (DL1-1) 
29  15 kV Terminal Structure (DL1-2) 
30  15 kV Light Angle Structure (DL1-3) 
31  15 kV Heavy Angle Structure (DL1-4) 
32  15 kV Suspension Structure (DL1-5) 
33  Cross Arm Arrangement Detailing (DL1 AUX1) 
34  Pole Foundation (DL1 AUX2) 
35  15 kV Distribution Line Route Plan  
36  LA-9D Thermal Pond (Concrete) 
37  LA-10D Thermal Pond (Concrete) 
38  LA-9D Thermal Pond (Stone Masonry) 
39  LA-10D Thermal Pond (Stone Masonry) 
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2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

Since this project will be conducted under Japanese Grant Aid, the Japanese government approves 
implementation of the project after the agreement of Exchange of Notes (hereinafter referred to 
as “E/N”) between the Japanese government and the Ethiopian government and G/A between 
JICA and the Ethiopian government.  Figure 2-2-4.1 shows the overall organization of the 
project and the relationship of the concerned parties.   

 

 

*Note: JICA concurrence is needed for Consulting contract and EPC contract. 

Source: Prepared by the Survey Team 

Figure 2-2-4.1 Project Overall Organization 

 

(1) Project Executing Agency 

The Project Executing Agency will be the EEP and supervised by MOWIE.  EEP will implement 
the operation and maintenance after completion of the project, and the operation and maintenance 
organization for the geothermal wellhead power system is introduced in the Section 2-4 of this 
Chapter.  EEP should assign a responsible person for the management of this project and 
establish the project implementation team.  The EEP project team should be responsible for the 
project implementation with the assistance of coordination and discussions with the Japanese 
consultant and the contractor.  The assigned EEP project manager will give sufficient 
explanations to other EEP staff, relevant organizations and local residents regarding the project, 
in order to obtain their understanding of and cooperation with the implementation of the project. 

Figure 2-2-4.2 shows the EEP organization structure.   
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Source: Prepared by the Survey Team 
Figure 2-2-4.2 EEP Organization 
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(2) EEP Project Implementation Organization of Geothermal Wellhead Power System 

Regarding the project implementation organization, the following three (3) plans can be 
considered. 

Plan-1: The present Aluto Geothermal Project Unit to undertake the construction of the 
project for the geothermal wellhead power system and to form a sub-project team 
within the present Project Unit 

Plan-2: To establish a new project unit exclusively to undertake construction of the 
project for geothermal wellhead power system 

Plan-3: The present Aluto Power Plant to undertake the construction of the project for 
geothermal wellhead power system 

Plan-1, sub-project implementation team, will be most appropriate to implement the project 
because of the following points.    

1) The Project Unit has been already established in EEP for the Aluto Geothermal Power 
Project.   

2) The geothermal wellhead power system project will be a part of the Aluto Geothermal 
Project.  

3) The experience of the geothermal wellhead power system project will be a good exercise 
and learning experience for the succeeding large -scale Aluto Geothermal Power Plant 
Project.    

4) The new sub-project team will work exclusively for the geothermal wellhead power 
system project under the Aluto Geothermal Project Manager, and the project 
implementation structure will be simple and clear.   

For the new sub-project team of the geothermal wellhead power system, the following staff will 
be required.   

- One (1) Team leader 

- One (1) Mechanical engineer for the SGS (Steam Gathering System) 

- One (1) Mechanical engineer for the wellhead power plant 

- One (1) Electrical engineer  

- One (1) Instrument and Control engineer 

- One (1) Civil engineer 

Figure 2-2-4.3 shows the organization of the project implementation of the wellhead power 
system. 

 

Plan -2, exclusive project implementation team, is also a good alternative organization to ensure 
the project implementation and the capacity building for the geothermal power plant project.  In 
the case of Plan-2, the exclusive project team, more staff for the Administration and Finance team 
(approximately 3 people: secretary, accountant, document control, etc.) will be necessary in 
addition to the engineers in the case of Plan-1.   
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Source: Prepared by the Survey Team 
Figure 2-2-4.3 EEP Project Implementation Organization 
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(3) Consultant 

To implement the equipment procurement and installation work for the project, a Japanese 
consultant concludes the engineering service contract with EEP and the consultant will implement 
the engineering design and the supervision of the construction work related to the project.  In 
addition, the consultant will prepare the bid documents and implement the bidding of the project 
on behalf of EEP. 

(4) Contractor 

According to Japanese Grant Aid framework, Japanese corporation(s) will be selected as the 
contractor of the project by the EEP through the use of public open bidding, and the contractor 
will perform the EPC contract work (engineering, procurement, transportation, construction, 
testing, adjusting, and commissioning) of the project.  The contractor should note possible 
separate contracts for supplying spare parts and follow-up services after the completion of the 
project. 

(5) Necessity of the Dispatch of Contractor’s Engineers 

Since this project consists of construction of a power plant including the substation and relevant 
civil works, the construction work of 700 m distribution lines, and the installation of steam 
gathering system, also the connection work with the existing 15 kV distribution system is 
necessary.  Therefore, the construction schedule should be carefully maintained.  Additionally 
in order to maintain the schedule, from the point of view of quality and safety, it is necessary for 
the contractor to dispatch a site manager from Japan. 

To maintain high quality in the installation, adjustment and testing works of the power plant 
equipment, piping, separator, instruments and monitoring devices, the contractor should dispatch 
high-technical level engineers from Japan to perform quality control, technical guidance and 
process control. 

 

2-2-4-2 Implementation Conditions 

(1) Circumstance of the Construction Works in Ethiopia and Technical Transfer 

There are several construction companies and electrical construction companies in the city of 
Addis Ababa.  Some of the those Ethiopian local companies can be sub-contracted for local labor, 
transportation facilities, construction equipment, civil works for power plant construction, and 
construction of distribution line.   

This project is a Japanese Grant Aid project.  The site construction works of the steam gathering 
system, the wellhead power system, and the substation system are complicated, and these 
construction works should be carried out in parallel and with good coordination with each other.  
The construction work should be well managed in both scheduled progress and quality control.  
As stated in foregoing clause, Japanese engineers should be dispatched to the project site work 
for schedule management, quality control, safety control, and the adjustment and commissioning 
activities after the installation.   

Through the implementation of this project, dispatched Japanese engineers with high technical 
knowledge and experience will work towards facilitating technology transfer; not only to the EEP 
staff but also to the Ethiopian engineers. 

(2) Installation Works 

1) Civil work 

The civil work includes mainly the earthwork and the concrete foundation work for the steam 
gathering system (two-phase piping, steam piping, brine piping, and other equipment), the 
wellhead power system, and the substation system including 15 kV distribution line.  The 
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civil work will be carried out by the local sub-contractors with construction equipment 
procurement and labor supply under the management and the supervision of the site manager 
and the supervisors of the Japanese contractor.   

2) Equipment installation work 

The equipment of the steam gathering system, the wellhead power system, and the substation 
system will be installed under the management, supervision and instruction of the contractor.  
For the management, supervision, and instruction, the contractor will dispatch the site 
manager, the supervisors, and the installation engineers of turbine, generator, transformers, 
switchgears, and control system.   

(3) Utilization of Local Materials and Equipment 

Aggregates, cement, reinforcing bars, etc. for civil work are available in Ethiopia and these 
materials are used for many projects in Ethiopia.  Wooden poles for distribution lines should be 
purchased in Ethiopia from EEU via a local company. 

Considering the above, the construction scheme should be planned, and the construction 
equipment and materials will be procured in the local market as much as possible.  Power plant 
equipment and the steam gathering system, however, should be imported from Japan or third 
countries, since these are not available in the Ethiopian market. 

(4) Safety Issue 

Strikes, riots, etc. by local residents, and also pick-pocketing, snatching, home invasions, and 
robberies have occurred in Ethiopia.  Ordinary crimes tend to increase before and after religious 
holidays such as the opening of fasting and Christmas.  In addition, due to an increase in the 
illegal residents from neighboring countries, and smuggling of weapons, narcotics, etc., there is 
concern regarding violent crime, mainly in urban areas.  The project site will be in the Oromiya 
regional state, which is adjacent to the south of Addis Ababa, is accessible distance by car and it 
is relatively easy to monitor the project.  However, due to the risk of security deterioration, it is 
necessary to pay attention to the prevention of theft of equipment and materials, the assurance of 
safety to the workers involved in construction, etc.  Regarding safety, measures should be 
implemented, not only by the Ethiopian government, but also from the Japanese side. 

(5) Tax Exemption 

Since this project will be implemented as a Japanese Grant Aid project, tax exemption (tariff, 
value added tax) will be taken.  The detailed scheme and the concrete procedures for the tax 
exemption have been discussed between the Ethiopian government and Japanese government.  It 
will be necessary to track progress on this issue so that the delay in tax exemption does not affect 
the progress of this project. 
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2-2-4-3 Scope of Works 

Table 2-2-4.1 shows the scope of works for the Japan side and the Ethiopia side. 

 

Table 2-2-4.1 Scope of Works and Assignment for Japan Side and Ethiopia Side 

Work Items Japan Ethiopia Remarks 
Note: “X” means responsible party.

1. General 

(1) Compensation for resettlement  X 
To be completed before starting of 
site works by Japanese contractor 

(2) Preparation of storage space  X 
To be completed before starting of 
site works by Japanese contractor 

(3) Securing the safety of field 
workers during construction 

 X 
Necessary countermeasures to 
ensure safety during construction 
period. 

(4) Correspondence and compensation 
for consumers for power cuts 
necessary for construction work 

 X 
 

(5) Information to consumers of power 
cut plan necessary for construction 
work  

 X 
 

(6) Traffic regulation  X  
(7) Provision of disposal space for 

surplus soil and miscellaneous 
waste water 

 X 
 

(8) Provision of water supply, 
wastewater discharge, rainwater 
discharge, telephone line etc. 

 X 
 

(9) Preparation of site office space  X  
(10) EEP and consultant office furniture  X  
(11) Assistance for prompt unloading, 

custom clearance, and tax 
exemption 

 X 
 

2. Steam Gathering System 
(1) Removal of waste and existing 

structures in project site 
 X 

To be completed before starting of 
site works by Japanese contractor 

(2) Site preparation and drainage 
facility 

 X  

(3) Maintenance of access roads  X  
(4) Maintenance of drainage of access 

roads 
 X  

(5) Temporary fences and/or gates  X 
To be completed before starting of 
site works by Japanese contractor 

(6) Permanent fences and/or gates  X  
(7) Repair and improvement of 

thermal ponds (wellpads LA-9D 
and LA-10D) 

 X 
To be completed before starting of 
site works by Japanese contractor 

(8) Landfill of thermal pond at south 
area of wellpads LA-10D 

 X 
To be completed before starting of 
site works by Japanese contractor 
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Work Items Japan Ethiopia Remarks 
Note: “X” means responsible party.

(9) Maintenance/Replacement of 
wellhead facilities of reinjection 
well LA-7 

 X 
To be completed before starting of 
site works by Japanese contractor 

(10) Maintenance of wellhead facilities 
of LA-9D and LA-10D 

 X 
To be completed before starting of 
site works by Japanese contractor 

(11) Construction of piping systems of 
two-phase, steam, and brine  

X   

(12) Civil works (including pipe 
supports, foundations, etc.) 

X   

(13) Control devices and instruments 
installation (procurement, 
installation, control cabling work, 
commissioning, calibration, etc.) 

X   

(14) Control power supply (cabling, 
cable supports, installation)  

X   

(15) Earthing work X   
3. Wellhead Power System 
(1) Removal of waste and existing 

structures in project site 
 X 

To be completed before starting of 
site works by Japanese contractor 

(2) Maintenance of access roads  X  
(3) Maintenance of drainage of access 

roads 
 X  

(4) Temporary fences and/or gates  X 
To be completed before starting of 
site works by Japanese contractor 

(5) Drainage facility X   
(6) Structural work (including 

structure and firefighting 
equipment) 

X   

(7) Civil work (including foundations, 
premise road, lighting) 

X   

(8) Turbine, generator, and associated 
equipment (procurement, 
installation, commissioning, etc.) 

X   

(9) Earthing work X   
(10) Connection to 15 kV distribution 

line 
X   

4. Substation including 15 kV Distribution Line 
(1) Substation system (procurement, 

installation, commissioning, etc.) 
X   

(2) Site preparation including access 
road and permission for land use 

 X  

(3) Site preparation for working area 
including access road 

 X  

(4) Removal of waste and existing 
structures and logging of trees in 
project site and work area 

 X  

(5) Repair and/or modification of the 
existing 15kV distribution line 
between Adami Tulu substation 
and the existing Pilot Plant 

 X  
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Work Items Japan Ethiopia Remarks 
Note: “X” means responsible party.

(6) 15kV distribution line construction 
(including overhead conductors) 

X   

(7) Connection to the existing 15 kV 
distribution line 

X   

5. Others 

(1) Spare parts and special tools 
(including test devices) 

X  
Special tools will also be used by 
the contractor during the 
construction work. 

(2) Storage of spare parts and special 
tools 

 X 
 

(3) Securing staff for operation and 
maintenance 

 X 
 

(4) Performance test X 
X 

(witness) 
 

(5) OJT (On the Job Training) 
X 

(training)

X 
(selection of 
participants)

 

Source: Prepared by the Survey Team 
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2-2-4-4 Consultant Supervision 

Consultant will organize the project team, and perform the consulting services of design 
engineering and construction supervision for the project.  

(1) Consultant Services in Design and Bidding Stage 

The consultant will organize the service team consisting of one chief engineer, one mechanical 
engineer, one electrical/I&C engineer and one civil engineer for the steam gathering system, the 
wellhead power system and the substation system of the project.  Assisting EEP, the consultant 
will perform the following services.  Table 2-2-4.2 shows the consultant personnel plan for the 
services.   

Detailed Design: Detailed research and design survey, 
Confirmation of project design, and 
Review of equipment specifications 

Bidding Service Stage 1: Preparation of bid documents,  
EEP approval of bid documents, and  
JICA concurrence 

Bidding Service Stage 2: Bid announcement, Bid issue, Pre-bid conference,  
Bid submission, Bid evaluation, and Contracting 

 
Table 2-2-4.2 Consultant Personnel Plan for Service of Design and Bidding Stage 

Services Personnel 

Detailed Design 

Chief engineer 
Mechanical engineer  
(Steam gathering system, Wellhead power system) 
Electrical/I&C engineer  
(Wellhead power system, Substation system) 
Civil engineer (Civil works) 

Bidding Service Stage 1 

Chief engineer 
Mechanical engineer (Steam gathering system, Wellhead 
power system) 
Electrical/I&C engineer (Wellhead power system, Substation 
system) 
Civil engineer (Civil works) 

Bidding Service Stage 2 
Chief engineer 
Electrical/I&C engineer (Wellhead power system, Substation 
system) 

Source: Prepared by the Survey Team 

(2) Consultant Services in Implementation Stage 

During the implementation stage, the consultant will assign a resident supervising engineer, three 
(3) procurement supervising engineers (a mechanical engineer for the steam gathering 
system/wellhead power system, an electrical & I/C engineer for the wellhead power 
system/substation system, and a civil engineer for the civil facilities), an inspection engineer, and 
a local supervising engineer.  The O&M management instructor will also concurrently serve as 
the inspection engineer, and he will witness the inspection work before the expirention of the 
manufacturers’ warranty period.   

The factory inspections of the main equipment such as the turbine, the generator, and the control 
system will be conducted by the respective procurement supervising engineers.  The factory 
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inspections of the other equipment will be confirmed by check and review of the factory 
inspection reports prepared by the contractor.  The inspection agency entrusted by the consultant 
will conduct the pre-shipment inspections of verification between the contract equipment list and 
the shipping documents and also between the shipping documents and the actual equipment. 

The procurement supervising engineer (civil facilities) will be dispatched to the project site two 
(2) times according to the progress of the foundation civil work, and he/she will conduct the 
confirmation of the construction drawing and the construction method and the work completion 
inspection.  At the same time as the on-site civil work is started, a local supervising engineer 
will be dispatched to the project site until the completion of the geothermal wellhead power 
system, and he/she will support the resident supervising engineer.  

The procurement supervising engineer (an electrical & I/C engineer for the wellhead power 
system/substation system) will be dispatched to the project site two (2) times, and he/she will 
perform for the construction work confirmation and the completion inspection of the 15 kV 
distribution line work, and also inspect the construction work, the adjustment commissioning, and 
the completion of the electrical/control facilities of the geothermal wellhead power system.   

The resident supervising engineer (a mechanical plant engineer) and the contractor’s site manager 
will be dispatched to the project site for confirmation of the EEP advance work progress.  The 
resident supervising engineer will be dispatched continuously from the commencement of the 
equipment installation work up to the completion of the geothermal wellhead power system, and 
he/she will supervise the equipment installation work, the commissioning, the contractor’s 
training services, and the taking over.   

The consultant chief engineer will be dispatched to the project site for the final confirmation of 
the completion of the geothermal wellhead power system, the acceptance and the taking over.   

The other procurement supervising engineers of the consultant will supervise the contractor for 
the scheduled progress and safe execution of the project.   

The consultant personnel plan for the procurement supervising services is shown in Table 2-2-4.3.   

 
Table 2-2-4.3 Consultant Personnel Plan for Service of Supervision Stage 

Personnel Services 

Chief engineer Inspection of project completion and taking over 
Resident supervising engineer 
(Plant mechanical) 

Confirmation of EEP advance work 
Supervision of equipment installation, commissioning, 
contractor’s training, and taking over 

Procurement supervising engineer  
(Mechanical for Steam gathering 
system, Wellhead power system) 

Check and review of the contractor’s drawings  
Factory test inspection 

Procurement supervising engineer  
(Electrical & I/C for Wellhead 
power system, Substation system) 

Check and review of the contractor’s drawings 
Factory test inspection 
Construction work confirmation and completion inspection 
of the 15 kV distribution line work 
Inspection of construction work, adjustment commissioning, 
and the completion of the geothermal wellhead power system

Civil engineer 
(Civil works) 

Check and review of construction drawing and construction 
method 
Inspection of civil work completion 

Source: Prepared by the Survey Team 
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(3) Contractor’s Project Management Work 

1) Factory Tests and Equipment Inspection at Shipping 

The contractor will assign factory inspectors to conduct the factory tests to confirm the 
quantity, the specifications, the functions, and performance for the manufactured equipment 
witnessed the consultant.  The factory tests should be carried out for the following 
equipment.   

(a) Turbine, 

(b) Generator, and 

(c) Main Control System 

For the other equipment including the third country procured equipment, the contractor will 
conduct the factory tests and submit the factory test reports to the consultant for confirmation.   

The pre-shipment inspection of the equipment will be carried out in the following groups for 
the verification of the shipping documents with the contract equipment list and the 
verification of the shipping documents with the shipping equipment  

(Lot-1) Turbine, Generator, Main Control System  

(Lot-2) Piping, LV Switchgear, Transformers, DC Power Supply System 

(Lot-3) HV Switchgear, Cables 

(Lot-4) Piping, Separator, Scrubber, Turbine Exhaust Silencer 

2) Site Work Management 

The contractor will carry out the civil foundation work and the procured/delivered equipment 
installation work at the project site for the steam gathering system, the wellhead power system, 
and the substation system.  For the civil foundation work and the equipment installation 
work, the contractor will sub-contract Ethiopian local companies for the project site work.  
The contractor will dispatch a site manager and an assistant (local engineer) to the project site 
from the commencement of the civil foundation work until the completion of the project, and 
the site manager and his assistant engineer will supervise the local sub-contractors regarding 
work schedule management, work quality control, work accomplishment, and safety 
measures.  During the equipment installation work, the contractor will dispatch Japanese 
specialist engineers regarding the installation, the adjustment, the commissioning, and the 
training.  The Japanese specialist engineers will provide technical skill guidance for the local 
sub-contractors and supervise their work.   

 

2-2-4-5 Quality Control Plan 

(1) Acceptance and Taking-over Tests/Inspections 

1) Consultant 

The chief engineer and the supervising engineers of the consultant will confirm the equipment 
quality and the completed construction work to be satisfied that the quality and the completeness 
is as required by the contract.  When an issue is found regarding the quality or the completeness, 
the consultant will require the contractor to correct, modify or revise the defects. 

- Check of the construction drawings and the equipment installation manuals 

- Check of the procedures for the commissioning, the calibration, the tests, and the 
inspections 

- Supervision/witness of the site installation work and witness of the commissioning, the 
calibration, the tests, and the inspections 
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- Inspection/confirmation of the construction drawings and the completed works 

- Check of the completed work and the as-built drawings 

2) Contractor 

The contractor’s site manager will be responsible for conducting the completion inspection and 
the taking-over.  The contractor’s acceptance activities are mainly as follows.  

- The reports of quality and completeness of the construction work at the project site 

- The reports of the equipment installation, the adjustment, the commissioning, and the 
completion tests 

(2) Inspection before Expiration of the Manufacturers’ Warranty Period 

A warranty period for one (1) year will be included in the contract.  The contractor will dispatch 
personnel to the project site for equipment inspection before expiration of the manufacturers’ 
warranty period.  The consultant will assign the guidance engineer on power plant O&M 
management, who will be dispatched to the project site at that time for confirmation of the results 
of Soft Component program, to witness the inspection together with the project owner (EEP). 

 

2-2-4-6 Equipment Procurement Plan 

(1) Procurement Lot and Bidding 

The project of the geothermal wellhead power system consists of the [1] steam gathering system, 
[2] wellhead power system and [3] substation system (including 15 kV distribution line facilities), 
The geothermal wellhead power system will work as a complete power plant system with these 
three (3) sub-systems.  The project will be procured in one (1) combined contract lot of these 
three (3) sub-systems with EPC full turn-key of design, engineering, manufacturing, delivery, 
construction, and commissioning.  

(2) Contractor Selection Procedure 

According to the Japanese Grant Aid Basic Policy, the contractor will be selected through a 
general competitive bidding among Japanese firms only. 

(3) Equipment Procurement 

The equipment and materials which are available in Ethiopia will be procured in Ethiopia.  These 
include wooden poles and accessories of 15 kV distribution line facilities, cement, etc.  Other 
equipment which is not available in Ethiopia will be procured from Japan or third countries, such 
as power plant equipment, substation equipment, piping, control and monitoring devices.  The 
main equipment such as turbine and generator should be procured from Japanese manufacturers 
only.  The suppliers will be selected considering convenience of operation and maintenance, 
spare parts supply, and manufacturers’ after services for a failed machine.   
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Table 2-2-4.4 Equipment Procurement and Suppliers 

Equipment 
Suppliers 

Japan Ethiopia 

Steam Gathering System X － 

Wellhead Power System  X － 

Substation System 
(including 15 kV Distribution Facilities) 

X X 

Source: Prepared by the Survey Team 

 

2-2-4-7 Operation Guidance Plan 

(1) Equipment Adjustment, Plant Commissioning, and Training 

After the completion of the equipment installation, the contractor’s engineers will carry out 
equipment adjustment and testing, and then conduct the plant commissioning including 
operational tests, functional tests, and performance tests to confirm the proper and safe operation 
of the plant system.  The local mechanical and electrical engineers will assist in these activities.   

This geothermal wellhead power system is the first case in Ethiopia, and the EEP will actually 
operate and maintain the geothermal wellhead power system.  In order to ensure the proper 
operation and maintenance of the plant system, the contractor’s engineers will conduct guidance 
and training regarding the operation and maintenance of the plant system to the EEP operators 
and maintenance engineers.   

The contractor will prepare and submit the test reports of adjustment and tests of the equipment.  
EEP and the consultant will review the equipment test reports to confirm satisfaction with 
conducting the final acceptance and performance tests of the geothermal wellhead power system.   

(2) Initial Operation Guidance and Maintenance Training  

The contractor will conduct the initial operation guidance and maintenance training to the EEP 
staff before, during, and after the acceptance tests mentioned in above Item (1).  This initial 
guidance and training regarding the operation and the maintenance for the geothermal wellhead 
power system is necessary for EEP staff due to the fact that they are not experienced in the 
operation and maintenance of a geothermal wellhead power system.  The Japanese Grant Aid 
scheme will supply the first geothermal wellhead power system in Ethiopia.  The contractor will 
dispatch instructor engineers to conduct the operational guidance and training regarding the 
equipment and the plant system for EEP’s operators and maintenance engineers.   

The contractor’s instructor engineers will perform the guidance and the training by means of class 
room lectures and OJT (On the Job Training) utilizing the operation and maintenance manuals 
prepared by the manufacturers.  For smooth implementation of the training, EEP will assign the 
trainees through the close coordination and discussion with the consultant and the contractor.  
The EEP trainees will disseminate the knowledge and skills obtained through the training to the 
other EEP staff who cannot attend the training.  Thereby, EEP will improve its capability 
regarding operation and maintenance of the geothermal power system.   

(3) Maintenance Training 

The contractor will perform training regarding equipment maintenance to the EEP trainees.  The 
training includes the know-hows of the daily maintenance and operation such as the configuration 
of the geothermal wellhead power system, the equipment structures of mechanical, electrical and 
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control systems, the periodical maintenance scheme, the diagnosis of equipment failures, the 
repair order procedure, and the methods to contact the manufacturers, etc.  The training will be 
conducted mainly by using lecture format.   

The contractor will submit the reports of the above mentioned trainings for confirmation and 
review by EEP and the consultant.  EEP and the consultant will confirm that the training is 
satisfactory, and with EEP approval, the consultant will issue a technical training completion 
certificate to the contractor.  

In order to promote the smooth implementation of the training, EEP will assign the trainees 
through close coordination and discussion with the consultant and the contractor.  The EEP 
trainees will disseminate the knowledge and skills obtained throufh training to the other EEP staff 
who cannot attend the training.  Thereby, EEP will improve its capability regarding the operation 
and maintenance of the geothermal power system.   

 

The EPC contractor will dispatch the following specialists and engineers to conduct the training 
to the EEP operation and maintenance staff at the Aluto Langano project site.     

[For Plant Construction]  

- Turbine installation specialist,  

- Generator installation specialist,  

- Installation specialist for control and instrument devices,  

- Adjustment/setting specialist of control and instrument devices,  

- EHC (turbine control) specialist,  

- AVR (generator control) specialist, 

- Switchgear installation specialists,  

[For Plant Commissioning and Operation] 

- Turbine commissioning engineer, 

- Generator commissioning engineer,  

[For Plant Maintenance Instruction] 

- Maintenance instruction engineer (turbine and auxiliaries),  

- Maintenance instruction engineer (generator and auxiliaries) 

The training will be conducted by means of classroom lectures and OJT during the plant 
construction and commissioning period.   

 

 

The classroom training will be conducted in English and the following subjects will be included.   

Typical Contents of the Classroom Training (Reference only) 

A. Plant Features 

1) Equipment Layout  

The plant equipment layout will be explained based on the final layout drawings of the 
general plot plan of the Project.   

2) Flow Diagrams 
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The following flow diagrams will be explained regarding the project.   

- Steam, drain, and gland steam 

- Lube and control oil diagram 

B. Mechanical Equipment Descriptions 

Design features and construction of the following equipment will be explained.  

- Steam turbine & auxiliaries (general, nozzle, blade, casing, rotor, bearing, turning 
gear) 

- Lube and control oil diagram 

C. Electrical Equipment Descriptions 

Design features and construction of the following equipment will be explained.  

- Generator & auxiliaries 

- Excitation system 

D. Instruments & Control (I & C) Descriptions 

The following equipment system will be explained.  

- D-EHC 

- Turbine supervisory equipment 

- Vibration monitoring system (if possible).   

E. Operation Principles & Method 

The following equipment systems will be explained.  

- Normal start-up procedure 

Plant start-up method will be explained with P&I Diagrams with set points.  This 
includes the start-up preparation of the lube oil system. 

- Normal shut-down procedure 

Plant shut-down method will be explained with P&I Diagrams.   

- Routine test procedure 

Routine testing methods for turbine and associated parts will be explained.   

- Trouble shooting 

Trouble shooting methods for turbine, oil system, generator, turbine governor, 
excitation system, and auxiliaries will be explained.   
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2-2-4-8 Soft Component (Technical Assistance) Plan 

In Ethiopia only one (1) geothermal power plant has been installed, and further improvement of 
the geothermal development capacity is an important issue.  The Soft Component is planned in 
this project.  

The purpose of the Soft Component is to support the smooth inception of the project and to ensure 
that the equipment procured through the Grant Aid project will be sustainably operated and 
maintained.  The transfer of technical expertise related to the management of the operation and 
maintenance of a geothermal power generation system (including geothermal wells) will be 
implemented for the existing Aluto Langano geothermal power plant office in charge of the O&M 
of the geothermal wellhead power system. 

The goals of this Soft Component are described below, and it is expected that the effect of the 
Grant Aid project will be sustainable by achieving those goals: 

(1) After the completion of the project, EEP will carry out the establishment of an operation and 
maintenance system for the geothermal wellhead geothermal power system and the 
formulation of a maintenance manual. 

(2) The operation and maintenance of the geothermal wellhead power system facilities will be 
implemented sustainably. 

(3) The monitoring and maintenance management of wells and geothermal reservoirs shall be 
sustainably implemented. 

The details of the Soft Component are described in the attachment “Soft Component Plan”.   

The Soft Component is planned with the following objectives, results and activities.   

 

Objectives Result of the Soft Component Activity Contents 

1. After completion of 
the project, the EEP 
will carry out the 
establishment of an 
O&M system for the 
geothermal wellhead 
power system. 

1.1. Development of the system 
for operation and 
maintenance of the 
geothermal wellhead power 
system 

 Establish an O&M system 
 Provision of duties to the O&M 

personnel 
 Establish a safety and quality 

system 
1.2. Understanding of the system 

configuration and design 
concept of the geothermal 
wellhead power system 

 Understanding of the system 
configuration and design 
concept 

 Understanding operation 
concept of the Plant (removal, 
movement, reinstallation, basic 
procedure for re-operation) 

1.3. Preparation of the O&M 
management manual, 
operation management log 
and turbine security logbook

 Formulation of an O&M 
management manual 

 Scrutinizing plant monitoring 
items and preparation of a 
logbook format 

2. The operation and 
maintenance of the 
geothermal wellhead 
power system is 
implemented 
sustainably.   

2.1. Based on the O&M 
management manual and 
logbook drawn-up in 1.3, 
daily operation management 
and appropriate judgment of 
the unit situation are carried 
out in order to predict 
facility troubles in advance. 

 After checking the O&M status 
of the generation equipment 
and the monthly power 
generation report, review of the 
equipment status on a monthly 
basis 
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Objectives Result of the Soft Component Activity Contents 

2.2. Based on the daily operation 
management situation, 
formulate a periodic 
overhaul cycle and establish 
concrete inspection items. 

 Formulation of the periodic 
overhaul cycle after one year of 
operation 

 Preparation of a management 
plan of equipment inspection 

3. The monitoring and 
maintenance 
management of the 
wells and geothermal 
reservoir is 
implemented 
sustainably.  

3.1. The monitoring regarding 
fluctuations of the physical 
characteristics of wells and 
geothermal reservoir is 
performed as planned. 

 Analyzing the data obtained by 
various monitoring methods, 
and understanding the 
fluctuations of the physical 
characteristics of wells and the 
geothermal reservoir , 

3.2. The monitoring regarding 
fluctuations of the chemical 
characteristics of wells and 
geothermal reservoir is 
performed as planned. 

 Analyzing the data obtained by 
various monitoring methods, 
and understanding the 
fluctuations of the chemical 
characteristics of the wells and 
the geothermal reservoir 

3.3. Reflect the results of the 
monitoring of wells and 
geothermal reservoir in 
relation to the operation and 
maintenance of the power 
generation facility 

 Investigating the causes of 
fluctuations in the 
characteristics of the wells and 
the geothermal reservoir, and 
studying the countermeasures 

 

2-2-4-9 Implementation Schedule 

After the conclusion of G/A, the project will be implemented within a 24 months period; 5.5 
months for the period of implementation design up to the contractor contracting, and then 18.5 
months for procurement, installation and commissioning of the geothermal wellhead power 
system.   

(1) Design and Manufacturing Period 

The maximum scheduled period for the design and manufacturing of the turbine and generator 
(including the preparation of manufacturing and installation drawings) is 12 months.   

(2) Transportation Period 

The equipment transportation from Japan or third countries to the Djibouti port is scheduled to 
take approximately eight (8) weeks.  Another one (1) week is scheduled from the port to the 
project site including equipment loading and transfer to the trucks.   

(3) Time for Various Procedures 

Shipping (export) procedure: approximately two (2) weeks 

Tax exemption: approximately one (1) week 

(4) Installation Work Schedule 

The installation work period of the project is scheduled for eleven (11) months including the civil 
work, the equipment installation, and the adjustment and commissioning of the whole geothermal 
wellhead power system. 

1) Steam Gathering System 

Civil foundation work period: six (6) months (foundation work for piping, separator, 
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scrubber, and other equipment)  

Installation work period: four (4) months (installation work for piping, separator, 
scrubber, and other equipment) 

2) Wellhead Power System 

Civil foundation work period: six (6) months (foundation work for turbine, generator, 
transformers and other equipment)  

Installation work period: four (4) months (installation work for turbine, generator, 
transformers, cabling and other equipment) 

3) Substation (15 kV Distribution Line) System 

15 kV distribution line construction work period: 

 one and one half (1.5) months (construction work for pole 
erection, auxiliary equipment, and cabling)  

(5) Project Implementation Work Schedule 

The project schedules from the G/A to the completion are described in Figure 2-2-4.4 for the 
project outline schedule and in Figure 2-2-4.5 for the project implementation schedule.   
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Source: Prepared by the Survey Team 

Figure 2-2-4.4 Project Outline Schdule 

 

Total Months from G/A 1 2 3 4

Grant Agreement （G/A）Signing

15 16 17 18 19 209 10 11 12 13 145 6 21 22 23 247 8

Wellhead Power System -
Installation Work

Preparation and Approval of
Manufacturing & Construction Dwgs.
Equipment Manufacturing &
Purchase

Equipment Marine Transportation,
Custom Clearance & Inland
Transportation

Steam Gathering System -
Foundation Work
Steam Gathering System -
Installation Work
Wellhead Power System -
Foundation Work

Substation System (15 kV DL) -
Purchase & Transportation
Substation System (15 kV DL) -
Construction Work
Substation System (15 kV DL) -
Completion Inspection
Adjustment & Commissioning of
Whole Plant System

Completion Tests & Start Operation Completion & Start Operation

EPC Contract

Equipment Purchase & Transportation

G/A
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Source: Prepared by the Survey Team 

Figure 2-2-4.5 Project Implementation Schedule 
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2-3 Obligations of Recipient Country 

The country of Ethiopia shall implement and/or cover the cost of the following items for the 
project (see also the foregoing Clause 2-2-4-3 “Scope of Works”). 

Common Items 

① Provision of information and data necessary for the project 

② Prompt unloading customs clearance and tax exemption in port of the equipment and 
materials necessary for the project 

③ Tax exemption and provision of facilities for the equipment and materials necessary for 
the project and the Japanese persons dispatched. 

④ Procurement of the equipment and materials necessary for the project and exemption of 
business tax for Japanese corporations and persons. 

⑤ Bearing of registration fees for the registration of consultant and building contractors for 
the project 

⑥ Bearing of customs duties, internal taxes and other fiscal levies which may be imposed 
in the country of the recipient with respect to the purchase of the products and/or the 
services be exempted; such customs duties, internal taxes and other fiscal levies 
mentioned above include but are not limited to VAT, income tax, corporate tax, and 
withholding tax, which may be imposed in the recipient country with respect to the supply 
of the products and services under the verified contract.  

⑦ Bearing of the cost to open an account at an authorized foreign exchange bank in Japan 
and payment of fees. 

⑧ Bearing of all the costs necessary for the implementation of the project that are not 
included in Japan’s grant aid. 

⑨ Appointment of expert engineers for the technical transfer regarding the operation and 
maintenance of the project: check of the construction works during the construction 
period: and witness of quality inspection of equipment and materials. 

⑩ Appropriate use and maintenance of the facilities and equipment constructed or procured 
with Japan’s grant aid 

⑪ Execution of environment monitoring 

⑫ To submit project monitoring report 

 

Preparation works 

① Securing of the project site, Removal of the existing facilities and trees at the project site 

② Improvement of access road (outside of site) 

③ Preparation of facilities for the distribution of electricity, water, drainage and other 
incidental facilities 

④ Maintenance or repair of the existing wellhead equipment of LA-7, or replace it with a 
class 900 valve 

⑤ Refurbishment of the existing thermal ponds at LA-9D and LA-10D well-pads and 
reclamation of the thermal pond between LA-10D and road 

⑥ Rehabilitation of the existing 15 kV distribution line 13 km double conductors between 
the existing Pilot Plant and Adami Tulu substation 
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⑦ Establishment of new benchmark point in Aluto Langano 

⑧ Installing fences around the wellhead power plant, LA-9D and LA-10D thermal ponds 
and LA-7 reinjection well after the installation works 

(1) Technical Support for EEP work 

According to the M/D January 2017, the following work items for the thermal ponds, the water 
supply and the drainage works will be undertaken by the Ethiopian side (EEP).  EEP requested 
technical assistance for the work planning from the preparatory survey team.  The preparatory 
survey team conducted an additional survey and proposes the following measures. 

1) Thermal ponds 

Refurbishment of the thermal ponds is the responsibility of the Ethiopian side; however, EEP 
does not have much experience regarding the design and construction of thermal ponds for a 
geothermal project.  Responding to the EEP request for technical assistance, the preparatory 
survey team conducted a site survey and technical study for the refurbishment work of the 
thermal ponds of LA-9D and LA-10D.  The preparatory survey team suggested a 
refurbishment method of covering the pond surface with a geomembrane sheet and concrete.  
For details refer to Appendix 6-1 “Outline Design Drawings” Nos. 36 to 39. 

In the meeting with EEP, EEP proposed using a stone masonry method as an alternative to 
concrete, in consideration of reducing the cost and difficulty of the construction work.  Both 
concrete and stone masonry methods are technically acceptable.  Therefore, the preparatory 
survey team prepared two method drawings; the geomembrane sheet covering with concrete 
or stone masonry. 

EEP will further study both methods and EEP will then carry out the refurbishment work of 
the thermal ponds with their selected method.  The geomembrane sheet can be domestically 
produced and procured by Geosynthetics Industrial Works, PLC in Ethiopia. 

Regarding the refurbishment work of thermal ponds, stones that could scratch the 
geomembrane sheet should be removed after excavation/leveling the pond surface.  The 
geomembrane sheet has a thickness of 1.5mm or more, and the wrap length of the joint part 
should be 10 cm or more, and the sheets should be joined by heat sealing.  Acid resistant 
cement should be used for concrete and stone masonry. 

2) Water supply 

In order to secure the water for construction, a field survey was conducted to plan the water 
supply method into the project site at Aluto Langano.  The water is required mainly for 
mixing concrete, and the water amount is estimated to be about 200 m3. 

The preparatory survey team conducted a public water survey of Bulbula, Adami Tulu, and 
Ziway, East Shewa Zone, Oromia Region.  The survey team also interviewed GSE about 
availability of groundwater in the Aluto Langano area.  The water survey revealed the 
following findings, and the survey results are summarized by water sources in Table 2-3.1. 

a. The Adami Tulu city water most likely contains some salinity, the water supply 
capacity is limited, and water outages happen frequently. 

b. The Ziway treated water is transparent.  However, the water supply capacity seems 
limited, and water outages happen frequently. 

c. According to GSE interview, there was groundwater at -280m from the ground level 
of LA-9D at the Aluto Langano area. 

In this field survey, we collected the tap water of Bulbulla and the water quality was analyzed.  
The water quality analysis results are shown in Figure 2-3.2, and the Bulbulla water is suitable 
for drinking and usable for concrete mixing water. 
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The price of the water of Bulbulla is eight (8) Birr per 1m3 at the water supply site.  Aluto 
Langano site is approximately 31 km from Bulbulla, and the cost of water transportation by 
water truck should be considered.  For the 200 m3 of water requirement for the project, when 
an 8 m3 GSE water truck is utilized, the water truck will be required to travel 25 times between 
Bulbulla and Alto Langano project site. 

 
Table 2-3.1 Summary of Water Resource Survey 

 Bulbulla Adami Tulu Ziway Aluto Langano 

Distance from 
project site 

Approx. 31 km Approx. 14 km Approx. 22 km Approx. 100 m 

Transportation 
method 

Water truck Water truck Water truck 
Piping or  
water truck 

Water source 
Tuffa spring 
water 

Well water 

Ziway lake water 
(treated with 
hypochlorite，
alum sulphate，
soda ash) 

Well water 
(no actual supply) 

Water price  
(per 1m3) 

8 Birr 11 Birr 6 Birr ― 

Water supply 
capacity 

Plenty 
No interruption 

Limited 
Water outage 
frequent 

Limited 
Water outage 
frequent 

― 

Problem  High salinity  

High salinity and 
fluorine. 
The groundwater is 
at GL-200 m, and 
well construction 
cost will be high. 

Evaluation Good Not applicable Poor Not applicable 

Source: Prepared by the Survey Team 

 
 

 
 

Bulbulla water supply service office 

 

 
 

Situation of water supply 

Source: Prepared by the Survey Team 

Figure 2-3.1 Bulbulla Water Supply & Sewerage Service Office  
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Source: Ethiopian Construction Design and Supervision Works Corporation 

 

Figure 2-3.2 Bulbula Water Analysis 
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3) Drainage 

Regarding the drainage water, a field survey was conducted with the person in charge of social 
environment at EEP.  As a result of the field survey, instructions were given for holes to be 
dug in the ground at certain points and a natural underground infiltration method to be utilized.  
The drainage location is shown below in Figure2-3.3 and Figure 2-3.4.   

 

 

 
Source: Prepared by the Survey Team 

Figure 2-3.3  Plan of Drainage 

 

 

 

Source: Prepared by the Survey Team 

Figure 2-3.4 Location of Drainage 
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2-4 Project Operation Plan 

EEP is the project executing agency, and the organization structures of the whole EEP and the 
project implementation are shown in the foregoing Figure 2-2-4.2 and Figure 2-2-4.3 respectively.  
EEP is responsible for the operation and maintenance of the geothermal wellhead power system 
after the construction of the project.  The following departments and units are mainly responsible 
for the operation and maintenance of the geothermal wellhead power system of the project.   

 

EEP Departments & Units 
related to the Project 

Responsible Person Main Work Content 

Generation & Operation Officer 

(EEP Head Office) 

Mr Andarge Eshete Management of operation and 
maintenance of all of the 
existing power plants of EEP 

Aluto Geothermal Power Plant Mr Habtamu Management of operation and 
maintenance of the existing 
Aluto Langano Pilot Plant 

 

(1) Organization of Operation and Maintenance of Wellhead Power System 

The present Aluto Power Plant will undertake the operation and maintenance of the geothermal 
wellhead power system during and after the plant commissioning and additional staff will be 
necessary for the operation team and the maintenance team of the geothermal wellhead power 
system.   

For the operation of the geothermal wellhead power system, the following four (4) operators will 
be required per shift, and three (3) operation shifts will be assigned per day by four (4) groups.  
In total, sixteen (16) operators will be necessary.   

- One (1) Control room operator 

- One (1) Wellhead power plant operator 

- Two (2) Operators for Steam Gathering System 

For the maintenance of the Geothermal Wellhead Power System, the following maintenance staff 
will be required. 

- Three (3) Mechanical engineers 

- One (1) Electrical engineer 

- One (1) Instrument & Control engineer 

- One (1) Well & Reservoir engineer 
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Source: Prepared by the Survey Team 

Figure 2-4.1 Organization of Operation and Maintenance of Wellhead Power System 
 

(2) Capacity Building for Operation and Maintenance 

The capacity building is important for the operation and maintenance of the geothermal power 
plant, and the training and technology transfer is planned in the project by the EPC contractor, the 
turbine manufacturer, and the consultant.   

The EPC contractor will conduct the following training:  

- Operation guidance and training (OJT) regarding the operation of the geothermal 
wellhead power system during project commissioning stage. 

- Classroom training and OJT for maintenance of the geothermal wellhead power system. 

Consultant will conduct the following training (Soft Component Plan):  

- Operation and maintenance management regarding the operation of the geothermal 
wellhead power system (including geothermal well and reservoir) during project 

EEP 

Operation & Maintenance Head 
(1) 

Aluto Power Plant 
Manager 

Generation 
Operation Office 

(1)

CEO 

Gardener 

Driver 

Safety Officer 

Administration / Finance 
(4) 

Ware House 

Guards 
Langano Camp (6) 
Aluto Camp (12) 
Adami Camp (6) 

Operation Team Leader Maintenance Team Leader 

Operation Team (6) 
 
Operators For Wellhead 
Power Plant 
(16) Operators 
4 operators/shift x 3 shifts 
by 4 groups 

Maintenance Team (4) 
 
Maintenance Staff For 
Wellhead Power Plant 
(3) Mechanical 
(1) Electrical 
(1) Instrument & Control 
(1) Well & Resevoir 

[Aluto Langano Plant Site]
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commissioning stage and for one (1) year from the completion of the construction of the 
geothermal wellhead power system. 

 

2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

(1) Estimated Cost undertaken by the Ethiopian Side 

16.7 Million ETB (Approx. 82 Million Japanese Yen) 

 

Items to be borne by the Ethiopia Side 
Estimated Amount 

(Million ETB) 

Equivalent 
(Million 

Japanese Yen)
(1) To bear the following commissions to a bank in 

Japan for the banking services based upon the 
Banking Agreement: 
- Advising commission of authorization to pay 
- Payment commission of authorization to pay 

0.8  3.9 

(2) To secure the necessary budget and implement 
land acquisition and compensation with full 
replacement cost in accordance with RAP 

0.1  0.5 

(3) To ensure that customs duties, internal taxes 
and other fiscal levies which may be imposed in 
the country of the Recipient with respect to the 
purchase of the products and/or the services be 
exempted; 
Such customs duties, internal taxes and other 
fiscal levies mentioned above include, but are 
not limited to VAT, income tax, corporate tax 
and withholding tax, which may be imposed in 
the recipient country with respect to the supply 
of the products and services under the verified 
contract 

5.1  25.0 

(4) To construct a part of access roads from Adami 
Tulu to project site 

4.0  19.6 

(5) To repair the existing 15 kV grid connection 
line between Adami Tulu substation and the 
existing pilot plant 

1.4  6.9 

*Repair for 100 poles 

(6) To provide facilities for the distribution of 
electricity, water, drainage and other incidental 
facilities. 

a) Electricity 
b) Water supply 
c) Drainage 
d) Fence 
e) Thermal ponds 

5.3 
 

 
 
 
a)  0.02 
b)  0.4 
c)  0.3 
d)  1.4 
e)  3.2 

26.0 

Total 16.7  82.0 
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(2) Estimate Conditions 

(a) Time of Estimation： August 2016, reference date: end of July 2016 

(b) Exchange rate： 1 US$=107.12 Japanese Yen 
1 ETB＝4.91 Japanese Yen 
(Average rate of the previous 3 months according to JICA 
Estimate Guideline Manual) 

(c) Project period： Refer to Project Implementation Schedule 

(d) Others： Estimate should be carried out based on the Japanese Grant Aid 
System. 

 

2-5-2 Operation and Maintenance Cost 

As explained in the foregoing Section 2-4 Project Operation Plan, 22 additional staff will be 
necessary for the operation and maintenance of the geothermal wellhead power system.  The 
operation and maintenance cost (O&M) recurs after the start of the plant operation.  Annual 
operation cost is estimated to be US$ 0.132 million.  In addition, maintenance is required every 
2 years.  The cost of maintenance is estimated to be US$ 0.536 million per every 2 years.   

The additional wells to be drilled by the WB will be used in order to take advantage of the full 
capacity of the wellhead power system.  In this case additional two-phase piping will be installed 
from the wells to the separator, and the cost of the piping is estimated to be US$ 1 million. 

The geothermal wellhead power system will be transferred to another site after the construction 
of a large scale permanent geothermal power plant at Aluto Langano.  The cost of the relocation 
is estimated to be US$ 2.5 million.   

For the capacity building and training for the operation and maintenance of the geothermal 
wellhead power system, both EPC contractor (manufacturer) training and the consultant training 
(Soft Component Plan) are included in the project.   

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 3 Project Evaluation 
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Chapter 3 Project Evaluation 

3-1 Preconditions 

Preconditions for the implementation of this project include the following items, which have 
already been confirmed with EEP, the executing agency.  (Refer to the Minutes in Appendix 
No.4) 

(1) The EIA report relevant to this project needs to be approved by MOWIE before the G/A 
signing.   

(2) Providing the land for this project, including the land acquisition and compensation for the 
land use for the reinjection piping must have already been accomplished.   

(3) The modification work of the existing 15 kV distribution line between the existing Pilot Plant 
and Adami Tulu substation which connects them to the system needs to have already been 
accomplished before the commencement of the construction of the geothermal wellhead 
power system of this project.   

(4) The maintenance and improvement of the existing road between Adami Tulu and the project 
site.   

(5) The repair of well head equipment of the existing reinjection well LA-7.   

(6) The repair of the thermal ponds of LA-9D and LA-10D.   

(7) The supply of power, water and drainage for the project construction work.   

(8) The installation of the fences for the power plant, the thermal ponds, and LA-7.   

(9) Tax benefits i.e. EEP bears VAT and Stamp duty, and custom duties are exempt, however, the 
duty exemption for the corporate tax, the individual income tax and withholding tax shall be 
negotiated and agreed by the both governments of Japan and Ethiopia.   

 

3-2 Necessary Inputs by the Recipient Country 

For the accomplishment of the whole program of this project, the matters the Ethiopian side shall 
implement are as follows: 

(1) In order to maximize the potential of the power generating facility that Japan is to supply and 
construct for this project, the daily operation and management shall be diligently implemented.   

(2) The allocation, education and training of the personnel in charge of the operation and 
maintenance of the facility constructed in this project shall be implemented after careful 
planning, and with consideration for the smooth operation of the facility.   

(3) The EEP trainee engineers who participate in the contractor’s training programs and the Soft 
Component Plan shall promptly be appointed for their full participation of the training 
program.  Additionally, EEP internal training for the personnel who cannot participate in the 
said training shall be implemented for the dissemination of their skill and knowledge.   

(4) According to the authorized EIA, a program of environmental monitoring shall be 
appropriately planned and implemented.   

 

3-3 Important Assumptions (External Conditions) 

The external conditions for developing and maintaining of this project effects are as follows: 

(1) For EEP execution of the investment for this project, it is necessary to secure electricity 
revenues corresponding to expenditure.  Consequently, a step by step rise of the electric 
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selling price to 8.11US Cents/kWh is needed based on the Power System Expansion M/P.   

(2) Both the political and economic situation in Ethiopia must be stable.   

(3) The production wells will be drilled in the Aluto Langano area with the WB support, and 
assistance from other donors needs to be maintained. 

 

3-4 Project Evaluation 

3-4-1 Relevance 

As indicated below, it is judged that the validity of the project is high because this project 
contributes not only to the development and realization of the energy policy of Ethiopia but also 
is beneficial to the general public.   

(1) Beneficiary Population in the Area 

By this project implementation, a reliable and stable supply of electricity will be provided to 
240,000 people, equivalent to approximately 70% population in Aluto Langano area. 

(2) Stable Electricity Supply 

Hydroelectric power represents 90% of the generating capacity in Ethiopia.  However, 
instability of the power supply is increasing due to the influence of the recent climate change.  
In 2015 and 2016, the worst drought in more than 50 years hit the area, and power could not 
be generated at some hydroelectric power stations.  The completion of Gibe III 
Hydroelectric Power Station and severe rainstorm after that drought barely avoided the 
interruption of electric supply but the unstable factor of the power supply is still left.  In the 
light of this, it is necessary to develop geothermal power that utilizes the abundant 
geothermal resources of the area, in order to diversify and stabilize the base load power 
supply of Ethiopia.   

(3) Improvement of Development Effect of Large-scale Geothermal Power Generation 
Business and Development Promotion 

In the Aluto Langano area, in addition to the exploration wells which Japan has successfully 
drilled, production wells are planned to be drilled continuously in the future.  By installing 
a geothermal wellhead power system, some of the costs could be recovered from the early 
stages of the project, by commencing the power generation in parallel with drilling the 
production wells.  This is expected to improve the geothermal project effect and 
simultaneously encourages the development of geothermal power.   

(4) Contribution to Infrastructure Development 

In order to achieve agriculture development and the industrialization, Japan’s assistance 
policy for Ethiopia recognizes the importance of economic and social infrastructure as one 
of the fields of assistance.  As a stable electric power supply is essential to facilitate 
sustainable industrialization, this project is judged to be effective assistance to reach these 
goals.   

(5) Project Contribution to the Development Plan for Ethiopia 

The energy sector is one of the 9 fields in infrastructure development of the GTP2 that is the 
five-year development program plan of Ethiopia.  In the energy sector of the GTP2, 
satisfaction of energy demand and export are targeted and at the same time, development of 
the renewable energy, expansion of the energy infrastructure and improvement of the system 
ability that could effectively manage the energy source and infrastructure are noted as ways 
of the strategy. 

This project includes the reinforcement of the supply of electric power to an urban area by 
geothermal electric power development, reinforcement of the base load power supply, and 
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the facilitation of renewable energy development to produce electric power for export to 
neighboring countries.  These factors could all contribute to the development plan for 
Ethiopia.   

(6) Grant Aid Scheme 

This project is planned to be implemented according to the Japan Grant Aid scheme, so that 
the main equipment is supplied from Japan and the project is completed within the G/A time 
frame.   

 

3-4-2 Effectiveness 

The effect expected by implementation of this plan is as follows; 

(1) Quantitative Evaluation 

Outcome Index 
Basic Value (2016) 
(Value at present) 

Target Value (2022) 
(3 years after Project 

Completion) 

Annual Availability (%) 0 70.0 

Annual Total Generation 
Power (MWh) 

0 15,943 

※ The target value of the generated energy is calcurated with the generation capacity of the 
wellhead power plant as 2.6 MW. 

 

(2) Qualitative Evaluation 

Current Status and Matter 
Measures in this 

Project 
 

Effect of Project/ 
Improvement Degree 

In the Aluto Langano area, 
production wells can be drilled 
sequentially for the large-scale 
geothermal power plant, but 
the power business cannot 
commence until sufficient 
steam capacity is confirmed, 
therefore, some wells are 
forced to be idle. 

Power business 
can be 
commenced by 
installing a 
geothermal 
wellhead power 
system in parallel 
with drilling 
production wells. 

Recovering some of the project cost 
from the early stages by 
commencing the power generation 
and improvement of the 
development effect of the business is 
expected.  At the same time, stable 
power could be supplied to the 
Adami Tulu area contributing to the 
improvement of the activity and life 
in the area. 

 

The early commencement of the geothermal power generation will contribute to the expansion of 
investment, secure a diversification of base load power resources, and contribute to economic 
development in the Aluto Langano area. 

The geothermal wellhead power system is expected to be connected to the main power 
transmission system and the target annual total power generation is equivalent to the consumed 
power capacity used by 240,000 people (equivalent to approximately 70% population in the Aluto 
Langano area). 
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3-4-3 Economic Evaluation 

(1) General 

The purpose of this project is to provide a small scale wellhead geothermal plant to generate 
power, in order to take advantage of utilizing the existing wells before the start of the full scale 
power generation plant.   

The most economical alternative has been selected taking into account the location of production 
and reinjection wells.  The existing wells and steam gathering system will be used as much as 
possible.  With this approach, the project can be implemented with the least cost.   

Since it is expected that there will be a full scale power plant later, the geothermal wellhead power 
system is assumed to be transferred to other sites every 7 years in order to be used in each 
development site before commencement of full scale power generation.   

Based on the estimated cost and output, the economic viability of the project is examined.   

The basic assumptions were agreed to between EEP and the survey team during the visit to 
Ethiopia in July-August, 2016.   

(2) Financial Internal Rate of Return (FIRR) 

FIRR is estimated to be 8.5%.   

The cash flow is calculated on the basis of the following assumptions.   

1) Project life: 15 years after the start of the operation of the project 

2) Transfer of the plant: Every 7 years 

3) Price: All the prices used in the calculation of costs and benefits are based 
on data from January 2017. 

4) Escalation and interest during construction are excluded. 

5) Financial costs 

- The total investment cost is estimated. 

- The annual fund applied for the evaluation is based on the design, manufacturing and 
construction schedule. 

- The O&M cost recurs after the start of operation.  Annual operation cost is estimated 
to be US$ 0.132 million.  In addition, maintenance is required every 2 years.  The 
cost of maintenance is estimated to be US$ 0.536 million per 2 years.   

- Drilling cost of wells is excluded.  This is because the wells will be used during full 
scale power generation, and this wellhead power generation is only temporary at each 
site.   

- In order to take advantage of the full capacity of the wellhead generation system, it is 
assumed that the wells to be drilled by the WB will be used, and the cost of the steam 
gathering system is estimated to be US$ 1 million.   

- Every 7 years the wellhead power generation system is expected to be transferred to 
another site.  The cost of the relocation is estimated to be US$ 2.5 million.   

- The income by selling the generated power of the geothermal wellhead power plant 
will be utilized for the future connection to the WB additional well and the plant 
relocation cost.   

- Income tax is not considered since EEP is a tax exempted institution.   
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6) Financial Benefit 

- The financial benefit of the Project consists of the revenue accrued by selling the 
power generated.   

- It is agreed with EEP to use 0.0811 US$/kWh as the sales unit cost.  This is derived 
from the Power System Expansion M/P.  According to this report, the actual total 
cost of electricity is 11.3 USc/kWh which includes a generation cost of 6.5 USc/kWh, 
while required total price should be 14.1 USc/kWh.  Therefore, the selling price is 
set at 8.11 USc/kWh, prorating 14.1 USc/kWh to generation (=6.5/11.3x14.1).   

- The first year’s output capacity is estimated to be 2.6 MW and the operation period is 
estimated to be 8 months.  From the second year, the output capacity is anticipated 
to be 5 MW, assuming the utilization of a well to be drilled using the WB’s finance.   

- It is assumed that in-house consumption is 20 kW and transformer loss is 2% 
respectively.   

- Capacity factor (plant factor) at full operation is assumed to be 99.3% (93.0% during 
maintenance year).   

- In conclusion revenue at full capacity of 5 MW is estimated to be US$ 3.4 million 
(US$3.18 million during maintenance year).   

(3) Economic Internal Rate of Return (EIRR) 

EIRR is estimated to be 28.2%. 

The cash flow is calculated on the basis of the following assumptions.   

1) Project life:  15 years after the start of the operation of the project 

2) Transfer of the plant:  Every 7 years 

3) Price:  All the prices used in the calculation of costs and benefits are based 
on data from January 2017. 

4) Escalation and interest during construction are excluded 

5) Economic costs are based on financial costs 

6) Economic benefit 

- Introduction of geothermal power generation enables cost savings of similar power 
generation which would otherwise be adopted.  It is assumed that the use of a diesel 
power plant will be avoided by introducing geothermal power generation.   

- In order to generate same amount of power, the initial investment cost of diesel power 
generation is estimated to be US$ 6.14 million taking into account the required power 
generation with capacity factor (plant factor) of 85.0%, station use 7.2% and unit cost 
of US$ 1,000/kW.   

- Annual O&M costs are estimated to be US$ 0.42 million during full capacity operation 
years and US$ 0.39 million during maintenance years.  In both cases the unit cost is 
estimated to be 0.01 US$/kWh.  

- The annual cost of fuel is estimated to be US$ 4.4 million during full capacity 
operation years and US$ 4.12 million during maintenance years.  In both cases the 
thermal efficiency is estimated to be 35% and the unit cost of fuel is estimated to be 
10 US$/MMBTU. 
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1 Member List of the Study Team 

No. Name Assignment Organization 

1 Yoshimi FUNAKOSHI 
Team Leader / Geothermal 

power generation plan 

Thermal Power Engineering Dept. 

West Japan Engineering Consultants, Inc.

2 Teruaki MATSUO 

Deputy Team Leader / Power 

transmission and Distribution 

Equipment 

Thermal Power Engineering Dept. 

West Japan Engineering Consultants, Inc.

3 Takeshi YAMAMOTO 
Geothermal power plant 

engineering 

Thermal Power Engineering Dept. 

West Japan Engineering Consultants, Inc.

4 Manabu MOMITA 
Geothermal resource 

development 

Geothermal Dept. 

West Japan Engineering Consultants, Inc.

5 Hideki HATANAKA Geothermal reservoir analysis
Geothermal Dept. 

West Japan Engineering Consultants, Inc.

6 Taro NAKAMURA Substation equipment 
Thermal Power Engineering Dept. 

West Japan Engineering Consultants, Inc.

7 Takeshi KAWAKAMI 
Civil engineering / Facility 

plan 

Civil Dept. 

West Japan Engineering Consultants, Inc.

8 Shatei IRI 
Environmental and social 

consideration 

Environmental Dept. 

Japan Engineering Consultants, Inc. 

9 Shinji NAMBO 
Economic and financial 

analysis 

Overseas Business Dept. 

West Japan Engineering Consultants, Inc.

10 Hiroyuki ISHIGAKI Procurement plan / Estimation Japan International Cooperation System 

11 Shinya ARAKAWA 
Coordinator / Mechanical 

equipment assistance 

Overseas Projects Management Dept. 

West Japan Engineering Consultants, Inc.
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2 Study Schedule 

2-1 1st Study schedule 

No. Date 
Sutdy contents 

Accommodation
Consultants 

1 Sat. July 16 
・Trip: Fukuoka - Inchon - Dubai (Funakoshi, Matsuo, Yamamoto, Momita, Iri, 
Nakamura, Kawakami, Arakawa) 

In-flight 

2 Sun. July 17 
・Trip: Dubai - Addis Ababa (Funakoshi, Matsuo, Yamamoto, Momita, Iri, 
Nakamura, Kawakami, Arakawa) 

Addis Ababa 

3 Mon. July 18 

Addis Ababa 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nakamura, Kawakami, Arakawa) 

Addis Ababa ・Courtesy call (Ethiopian Electric Power, Geological Survey of Ethiopia) 
・Submission of questionnaire and explanation of inception report 
・Confirmation of project implementation organization 

4 Tue. July 19 

Aluto Langano 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nakamura, Kawakami, Arakawa) 

Addis Ababa 
・Site survey (Site for power plant construction and temporary distribution-line, 
Adami Tulu substation) 

5 Wed. July 20 

Addis Ababa 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nakamura, Kawakami, Arakawa) 

Addis Ababa 
・Courtesy call (JICA Ethiopia) 
・Survey of outsourced contractors 
・Confirmation of project implementation organization 
・Study of environmental and social consideration 
・Study of conceptual design 

6 Thu. July 21 

Addis Ababa 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nakamura, Kawakami, Arakawa) 

Addis Ababa 
・Survey of outsourced contractors 
・Contract with outsourced contractors 
・Confirmation of project implementation organization 
・Study of environmental and social consideration 
・Study of conceptual design 

7 Fri. July 22 

Addis Ababa 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nakamura, Kawakami, Arakawa) 

Addis Ababa 
・Survey of outsourced contractors 
・Contract with outsourced contractors 
・Confirmation of project implementation organization 
・Study of environmental and social consideration 
・Study of conceptual design 

8 Sat. July 23 

Addis Ababa 
(Funakoshi, Kawakami, Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Momita, Iri, 

Nakamura) 
Addis Ababa 

Ziway 
・Survey of outsourced contractors ・Move to Aluto Langano 

・Contract with outsourced contractors
・ Study of environmental and social 
consideration 

・Study of conceptual design ・Study of conceptual design 

9 Sun. July 24 

Addis Ababa 
(Funakoshi, Kawakami, Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Momita, Iri, 

Nakamura) Addis Ababa 
Ziway 

・Study of conceptual design 
・ Study of environmental and social 
consideration 

 ・Study of conceptual design 

  



 

 

No. Date 
Sutdy contents 

Accommodation
Consultants 

10 Mon. July 25 

Addis Ababa 
(Funakoshi, Nambo, Ishigaki, 

Kawakami, Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Momita, Iri, 

Nakamura) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (power plant construction 
site) 

・ Data collection for economic and 
finance 

・Site survey (temporary distribution-
line) 

・Kick off meeting with EEP and JICA ・Site survey (pilot plant) 

・Meeting with MoWIE and JICA 
・ Study of environmental and social 
consideration 

11 Tue. July 26 

Addis Ababa 
(Funakoshi, Nambo, Ishigaki, 

Kawakami, Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Momita, Iri, 

Nakamura) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (power plant construction 
site) 

・ Data collection for economic and 
finance 

・Site survey (temporary distribution-
line) 

・Geothermal Workshop ・Site survey (pilot plant) 
・Meeting with EEP and JICA ・Site survey (Adami Tulu substation) 

 
・ Study of environmental and social 
consideration 

12 Wed. July 27 

Aluto Langano 
(Funakoshi, Matsuo, Yamamoto, Momita, Iri, Nambo, Ishigaki, Nakamura, 

Kawakami, Arakawa) 

Addis Ababa 
Ziway 

・Move to Aluto Langano 
・Site survey (power plant construction 
site) 

 
・Site survey (temporary distribution-
line) 

 ・Site survey (pilot plant) 
 ・Site survey (Adami Tulu substation) 
 ・Site survey (geological survey) 

 
・ Study of environmental and social 
consideration 

 ・Site Visit with JICA 

13 Thu. July 28 

Addis Ababa 
(Funakoshi, Momita, Nambo, Ishigaki, 

Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Iri, Nakamura, 

Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (power plant construction 
site) 

・ Data collection for economic and 
finance 

・Site survey (temporary distribution-
line) 

・Meeting with Embassy of Japan and 
JICA 

・ Study of environmental and social 
consideration 

14 Fri. July 29 

Addis Ababa 
(Funakoshi, Momita, Nambo, Ishigaki, 

Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Iri, Nakamura, 

Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (power plant construction 
site) 

・ Data collection for economic and 
finance 

・Site survey (temporary distribution-
line) 

・Preparation of technical minutes of 
discussion and field report 

・Site survey (geological survey) 

 
・ Study of environmental and social 
consideration 

  



 

 

No. Date 
Sutdy contents 

Accommodation
Consultants 

15 Sat. July 30 

Addis Ababa 
(Funakoshi, Momita, Nambo, Ishigaki, 

Arakawa) 

Aluto Langano 
(Matsuo, Yamamoto, Iri, Nakamura, 

Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (power plant construction 
site) 

・ Data collection for economic and 
finance 

・Site survey (temporary distribution-
line) 

・Preparation of technical minutes of 
discussion and field report 

・Site survey (geological survey) 

 
・ Study of environmental and social 
consideration 

 
・Move to Addis Ababa (Yamamoto, 
Nakamura, Kawakami) 

16 Sun. July 31 

Addis Ababa 
(Funakoshi, Yamamoto, Momita, 

Nambo, Ishigaki, Nakamura, 
Kawakami, Arakawa) 

Aluto Langano 
(Matsuo, Iri) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (temporary distribution-
line) 

・ Data collection for economic and 
finance 

・Site survey (geological survey) 

・Preparation of technical minutes of 
discussion and field report 

・ Study of environmental and social 
consideration 

・Move to Aluto Langano(Kawakami) 
・Preparation of technical minutes of 
discussion and field report 

17 Mon. Aug. 1 

Addis Ababa 
(Funakoshi, Yamamoto, Momita, 

Nambo, Ishigaki, Nakamura, Arakawa)

Aluto Langano 
(Matsuo, Iri, Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (temporary distribution-
line) 

・ Data collection for economic and 
finance 

・Site survey (geological survey) 

・Preparation of technical minutes of 
discussion and field report 

・ Study of environmental and social 
consideration 

・Departure from Ethiopia (Momita) 
・Preparation of technical minutes of 
discussion and field report 

18 Tue. Aug. 2 

Addis Ababa 
(Funakoshi, Yamamoto, Nambo, 
Ishigaki, Nakamura, Arakawa) 

Aluto Langano 
(Matsuo, Iri, Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design 
・Site survey (temporary distribution-
line) 

・ Data collection for economic and 
finance 

・Site survey (geological survey) 

・Preparation of technical minutes of 
discussion and field report 

・ Study of environmental and social 
consideration 

 
・Preparation of technical minutes of 
discussion and field report 

19 Wed. Aug. 3 

Addis Ababa 
(Funakoshi, Yamamoto, Nambo, 
Ishigaki, Nakamura, Arakawa) 

Aluto Langano 
(Matsuo, Iri, Kawakami) 

Addis Ababa 
Ziway 

・Study of conceptual design ・Site survey (geological survey) 
・ Data collection for economic and 
finance 

・Preparation of technical minutes of 
discussion and field report 

・Preparation of technical minutes of 
discussion and field report 

・Move to Addis Ababa (Matsuo, Iri) 

・Departure from Ethiopia (Nakamura)  

  



 

 

No. Date 
Sutdy contents 

Accommodation
Consultants 

20 Thu. Aug. 4 

Addis Ababa 
(Funakoshi, Matsuo, Yamamoto, Iri, 

Nambo, Ishigaki, Arakawa) 

Aluto Langano 
(Kawakami) 

Addis Ababa 
・Study of conceptual design ・Site survey (geological survey) 
・ Data collection for economic and 
finance 

・Preparation of technical minutes of 
discussion and field report 

・Preparation of technical minutes of 
discussion and field report 

・Move to Addis Ababa (Kawakami) 

21 Fri. Aug. 5 

Addis Ababa  
(Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Ishigaki, Kawakami, Arakawa) 

Addis Ababa ・Study of conceptual design 
・Data collection for economic and finance 
・Preparation of technical minutes of discussion and field report 

22 Sat. Aug. 6 

Addis Ababa  
(Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Ishigaki, Kawakami, Arakawa) 

Addis Ababa 
・Study of conceptual design 
・Data collection for economic and finance 
・Preparation of technical minutes of discussion and field report 
・Departure from Ethiopia (Ishigaki) 

23 Sun. Aug. 7 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Kawakami, Arakawa) 

Addis Ababa 
・Preparation of technical minutes of discussion and field report 
・Data collection for finance 
・Preparation of technical specifications for major equipment 

24 Mon. Aug. 8 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Kawakami, Arakawa) 

Addis Ababa 
・Preparation of technical minutes of discussion and field report 
・Data collection for finance 
・Preparation of technical specifications for major equipment 

25 Tue. Aug. 9 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Kawakami, Arakawa) 

Addis Ababa 
・Preparation of technical minutes of discussion and field report 
・Data collection for finance 
・Preparation of technical specifications for major equipment 

26 
Wed. Aug. 

10 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Kawakami, Arakawa) 
Addis Ababa ・Submission and explanation of technical minutes of discussion 

・Preparation of technical specifications for major equipment 

27 Thu. Aug. 11 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Nambo, Kawakami, Arakawa) 

Addis Ababa 
・Preparation of field report 
・Preparation of technical specifications for major equipment 
・Departure from Ethiopia (Nambo) 

28 Fri. Aug. 12 

Addis Ababa (Funakoshi, Matsuo, Yamamoto, Iri, Kawakami, Arakawa) 

Addis Ababa 
・Preparation of field report 
・Preparation of technical specifications for major equipment 
・Meeting with JICA Ethiopia 

29 Sat. Aug. 13 
・ Departure from Ethiopia (Funakoshi, Matsuo, Yamamoto, Iri, Kawakami, 
Arakawa) 

In-flight 

30 Sun. Aug. 14 ・Arrival to Japan (Funakoshi, Matsuo, Yamamoto, Iri, Kawakami, Arakawa)  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-2 2nd Study Schedule 
  



 

 

2-2 2nd Study schedule 

No Date 
Sutdy contents 

Accommodation
Consultants 

1 Sat. Jan. 14 ・Trip: Fukuoka - Inchon - Dubai (Funakoshi, Matsuo, Nakamura) In-flight 

2 Sun. Jan. 15 ・Trip: Dubai - Addis Ababa (Funakoshi, Matsuo, Nakamura) Addis Ababa 

3 Mon. Jan. 16 
・Meeting with JICA Ethiopia (Confirmation of Schedule etc.) 

Addis Ababa 
・Explanation and discussion of draft minuts of discussions (MOD) to Ethiopia 
Electric Power (EEP) 

4 Tue. Jan. 17 
・Presentation and discussion of draft final report to EEP 

Addis Ababa 
・Discussion with EEP for draft MOD 

5 Wed. Jan. 18 
・Discussion with EEP for draft MOD 

Addis Ababa 
・Modification of project overview report 

6 Thu. Jan. 19 
・Review of draft MOD 

Addis Ababa 
・Modification of project overview report 

7 Fri. Jan. 20 

・Meeting with JICA Ethiopia 

Addis Ababa ・Meeting with Embassy of Japan and JICA 

・Discussion with EEP for draft MOD 

8 Sat. Jan. 21 ・Departure from Ethiopia (Funakoshi, Matsuo, Nakamura) In-flight 

9 Sun. Jan. 22 ・Arrival to Japan (Funakoshi, Matsuo, Nakamura)  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 List of Parties Concerned in the Recipient Country 
 



 

 

3 List of Parties Concerned in the Recipient Country 

Ministry of Water, Irrigation and Electricity 

Mr. Sahele Tamiru Fekede 

 

Director, Directorate of Energy Study and 

Development Follow-up 

Ms. Detelihem Mekonnen CDM&Environmental Senior Expert, 

Enviromental Impact development Office 

 

Ethiopian Electric Power Head Office 

Mr. Mekuria Lemma Strategic & Investment 

Mr. Daniel mulatu Strategic & Investment 

Mr. Bireda Maru Portfolio Management Executive Officer 

Mr. Andarge Eshete Generation Operation Executive Officer 

Mr. Hiwot Eshetu Director, Procurement & Logistics 

Ms. Emebet Tax Maneger, Tax Administration 

Mr. Mesfin Megonen Director, EHS＆Quality  

 

Ethiopian Electric Bole Office 

Mr. Endale Mamo Strategy Marketing and Reporting Manager 

Mr. Estifanos Gebru Strategy & Investment transmission 

Substation 

 

Ethiopian Electric Power Mexico Office 

Mr. Fikru Woldemariam Aluto Langano Project Manager 

Mr. Neway Abera Aluto Langano Project, Assistant Project 

Manager 

 

Ethiopian Electric Power Aluto Langano Pilot Plant 

Mr. Habtamu Geremew Aluto Langano Pilot Plant Manager 

 

Geological Survey of Ethiopia 

Mr. Solmon Kebede Director of Exploration Dept. 

Ms. Mayumi Hayashi  Advisor/ Geothermal Exploration & 

Development 

  



 

 

Ethiopian Revenues and Customs Authority 

Mr. Ato Gain Yibrah  Directorate director, Customs procedure and 

program Development 

 

National Grid Control Center 

Mr. Ato Dagim Dessalgen National Grid Control Center Officer 

 

Ethiopian Wildlife Conservation Authority（EWCA） 

Mr. Girma Timer Director of Wildlife Protected area 

Development Directorate Dept. 

 

Oromia Forest and Wildlife Enterprise（OFWE） 

Mr. Cammara Zawudee Director of Wildlife Development& 

Utilization Directorate 

 

Woreda Administration Office 

Mr. Abdoo Aka Head, Woreda Administration Office 

Ms. Bekelech Woman and Children Office Head 

Tahir Hideto Natural Resource and Protection Head 

 

Embassy of Japan 

Mr. Kazuhiro Suzuki Ambassador Extraordinary and 

Plenipotentiary Permanent Representative 

Mr. Kazuto Nakamura Second Secretary, Economic Division 

Mr. Keiichiro Ichikawa Second Secretary, Development Cooperation 

Division 

 

JICA Ethiopia 

Mr. Takeshi Matsuyama Senior Representative 

Mr. Akitoshi Iio Project Formulation Advisor (Infrastructure 

Sector) 

Mr. Gaku Saito Representative 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Minutes of Discussions 
 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-1 Minutes of Discussions  July 2016 
  



























































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-2 Minutes of Discussions  January 2017 
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5 Soft Component Plan 
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1. Background for Planning of Soft Component 

The Project for Geothermal Wellhead Power System is to install a wellhead geothermal power 
plant at the Aluto Langano area in Republic of Ethiopia (hereinafter referred to as “the country” 
or “Ethiopia”), which will allow power generation to commence earlier stage of the 
geothermal development.  Therefore, the Project aims to promote and improve the 
development effect of the geothermal business in the country. The wellhead geothermal 
power plant will utilize the wells successfully drilled using the Japanese Grant Aid for 
Environment and Climate Change and will commence the power generation ahead of the 
construction of a future large-scale geothermal power plant in Aluto Langano area.  

The country attains more than 90% of its annual generated electric energy (10,464 GWh in 
2015) through hydroelectric power generation; however, power supply stability problems 
surge in the dry season. In addition, the supply-demand gap between the maximum predicted 
power load for 2020 and the capacity of generation facilities existing in 2016 is about 4.800 
MW, and the actual rate of electric power access is low at 23.3% (the average for Sub-Saharan 
Africa is approximately 43%); hence, stable power supply is also a challenge in Ethiopia’s 
Second Growth and Transformation Plan (hereinafter referred to as “GTP2”).  

Geothermal resources in the country are expected to hold the equivalent to 5,000 MW of 
potential generation capacity (GTP2) and, as a base-load electricity source different from 
hydropower, their development is expected to solve both the quality and quantity issues 
regarding the power supply.  The first pilot geothermal power plant (binary formula 7.3 MW) 
was built in Aluto Langano in 1998, however, due to repeated failures since the operation of 
the plant commenced, the pilot plant has not been in operation for a long period of time. At 
present, there are no geothermal power plants operating in the country.  The Electric Power 
Corporation (hereinafter referred to as “EEP”) and the Geological Survey Institute 
(hereinafter referred to as “GSE”) are the agencies responsible for geothermal development 
in the country.  The promoting the capacity development of the geothermal development 
agencies is a challenging task. 

The purpose of the Soft Component is to support a smooth launch of the project’s 
commencement and to ensure that the equipment procured through the Grant Aid project will 
be sustainably operated and maintained. The transfer of technical expertise related to the 
management of the operation and maintenance of the geothermal power generation facilities 
and the geothermal wells will be implemented for the existing Aluto Langano geothermal 
power plant office in charge of the O&M of the geothermal wellhead power system of the 
project. 

2. Soft Component Objectives 

The goals of this Soft Component are listed below and it is expected that the Japanese Grant 
Aid Project will have a sustainable effect if these goals are achieved: 

(1) After the completion of the project, the sponsoring country (EEP) will carry out the 
establishment of an operation and maintenance system for the geothermal wellhead power 
system and the formulation of an operation and maintenance management manual. 

(2) The operation and maintenance of the geothermal wellhead power system will be 
implemented sustainably.   

(3) The monitoring and maintenance of the wells and the geothermal reservoirs will be 
implemented sustainably. 
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3. Results of the Soft Component 

The results that must be achieved through the Soft Component are shown in Table 3-1 below. 

 

Table 3-1 Results of the Soft Component 

Objectives Result of Soft Component Targeted Personnel 

1. After completion of the project, 
EEP will carry out the 
establishment of an operation 
and maintenance system for the 
geothermal wellhead power 
system and the formulation of an 
operation and maintenance 
management manual.   

1-1 Establishment of the system for 
operation and maintenance of the 
geothermal wellhead power system. 

1-2 Understanding of the system 
configuration and design concept of the 
geothermal wellhead power system. 

1-3 Preparation of the O&M management 
manual, operation management log and 
the turbine security logbook.  

EEP main office:  
Power Generation 
Executive Officer,  

Aluto Langano 
Geothermal Power Plant:
Plant Manager,  
O&M Head, and  
personnel responsive for 
O&M. 

2. The operation and maintenance 
of the geothermal wellhead 
power system is implemented 
sustainably.  

2-1 Based on the O&M management manual 
and the logbook formulated in 1.3, daily 
operation management and appropriate 
judgment of the unit situation are carried 
out in order to predict problems before 
they occur.  

2-2 Based on the daily operation 
management situation, the formulation 
of a periodic overhaul cycle and the 
concrete inspection items are studied and 
determined. 

EEP Aluto Langano 
Geothermal Power Plant:
Plant Manager,  
O&M Head,  
Operation Team, Leader 
Maintenance Team 
Leader, 
sixteen (16) operators, 
and  
six (6) maintenance 
personnel. 

3. The monitoring and 
maintenance management of the 
wells and the geothermal 
reservoir is implemented 
sustainably.   

3-1 The monitoring regarding fluctuations of 
the physical characteristics of the wells 
and the geothermal reservoir is 
performed as planned. 

3-2 The monitoring regarding fluctuations of 
the chemical properties of the wells and 
the geothermal reservoir is performed as 
planned. 

3-3 The results of the monitoring of the 
wells and the geothermal reservoir are 
reflected in relation to the operation and 
maintenance of the geothermal wellhead 
power system.  

EEP Aluto Langano 
Geothermal Power Plant:
Plant Manager,  
O&M Head,  
Operation Team Leader, 
Maintenance Team 
Leader,  
sixteen (16) operators, 
and  
six (6) maintenance 
personnel. 
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4. Method for Confirming the Degree of Achievement  

The outcomes of this Soft Component are grasped after the one-year inspection by confirming 
the created operation and maintenance manual, the logbook format and the periodical 
overhaul plan. Table 4-1 shows the results confirmation method by activity content. 

 

Table 4.1 Method for Confirming the Results of the Soft Component 

 

   

Objective Personnel  Result of Soft Component Confirmation Method 

EEP main office: 
Power Generation 
Executive Officer,  

Aluto Langano 
Geothermal Power Plant: 
Plant Manager,  
O&M Head, and  
personnel responsible for 
O&M. 

1-1 A system for the operation and maintenance of 
the geothermal wellhead power system is 
developed. 

 
 
 

1-2 The system configuration and design concept 
of the geothermal wellhead power system is 
understood. 

1-3 The O&M management manual, the operation 
management log and the turbine security 
logbook are prepared.  

 Establishment of an 
organizational structure for 
O&M and for safety and 
quality systems (assigned 
roles, staff names, and 15 
year operation plan) 

 Preparation of reports and 
system flow diagrams 

 

 The format of the created 
manuals and dairy contain 
all the necessary items.    

EEP Aluto Langano 
Geothermal Power Plant:  
Plant Manager,  
O&M Head,  
Operation Team Leader,  
Maintenance Team Leader,  
sixteen (16) operators, and  
six (6) maintenance 
personnel. 

2-1 Based on the O&M management manual, the 
operation management log, and turbine 
security logbook formulated in 1.3, daily 
operation management and appropriate 
judgment of the unit situation are carried out 
in order to predict problems before they occur.

2-1 Based on the daily operation management 
situation, a periodic overhaul cycle is 
formulated and concrete inspection items are 
studied and determined. 

 Monthly report and 
summary report of the 
operation management of 
the unit.   

 
 

 A periodic overhaul plan 
and an inspection 
management table have 
been prepared and are 
reliable operated. 

EEP Aluto Langano 
Geothermal Power Plant:  
Plant Manager,  
O&M Head,  
Operation Team Leader,  
Maintenance Team Leader,  
sixteen (16) operators, and 
six (6) maintenance 
personnel. 

3-1 The monitoring regarding fluctuations of the 
physical characteristics of the wells and the 
geothermal reservoir is performed as planned.

 
3-2 The monitoring regarding fluctuations of the 

chemical properties of the wells and the 
geothermal reservoir is performed as planned.

 
3-3 The results of the monitoring of the wells and 

the geothermal reservoir are reflected in 
relation to the operation and maintenance of 
the geothermal power generation system.  

 Recording of the 
monitoring results is 
reliably executed and the 
contents are sufficient. 

 Recording of the 
monitoring results is 
reliably executed and the 
contents are sufficient. 

 Review of the study 
reports on the causes of the 
fluctuations and the 
countermeasure studies. 



Soft Component Plan 

4 

5. Soft Component Activities (Input Plan)5.  

5.1 Soft Component Contents and Activities   

 

 

 

 

 

 

As shown in Table 5-1, the contents of the activities of the Soft Component covers items from 
the basics related to O&M of geothermal power generation equipment, the management of 
the operation and maintenance, the preparation of manuals and the formulation of a periodic 
overhaul plan, to the well and reservoir monitoring. The method of the technology transfer is 
focused on the development of the operation & maintenance management plan by the 
executing agency itself (EEP), and the contents of the activities aim to promote the continuous 
implementation of the operation and maintenance management by the executing agency.  

Currently, geothermal power generation facilities and wellhead equipment are the jurisdiction 
of EEP, while well drilling and geothermal development planning are the jurisdiction of GSE. 
In the future geothermal power projects, the establishment of a system framework for the 
monitoring of the wells and the geothermal reservoir is a future task for the executing agency. 

In anticipation for the planning of future technical cooperation projects, in order to transfer 
the technology for the quantitative evaluation of wells and reservoir, which is necessary for 
the operation of the geothermal power generation plants, the consultant will hold lectures in 
accordance with the structure of the executing agency and the technical level of its targeted 
personnel. 
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Table 5.1 Contents of Soft Component Activities and Technical Transfer 

Objectives Result of the Soft Component Activity Contents Method of Technical 
Transfer 

Targeted Personnel 

1. After completion 
of the project, EEP 
will carry out the 
establishment of an 
O&M system for 
the geothermal 
wellhead power 
system. 

 

1.1 Development of the system for 
operation and maintenance of 
the geothermal wellhead power 
system 

 Establish an O&M system 
 Provision of duties to the O&M 

personnel 
 Establish a safety and quality system

 Formulation of the  system 
structure and job 
description based on the 
consultant’s advice  

EEP main office:  
Power Generation 
Executive Officer,  

Aluto Langano 
Geothermal Power 
Plant:  
Plant Manager,  
O&M Head, and 
personnel 
responsible for 
O&M. 

1.2 Understanding of the system 
configuration and design 
concept of the geothermal 
wellhead power system 

 Understanding of the system 
configuration and design concept 

 Understanding operation concept of 
the Plant (removal, movement, 
reinstallation, basic procedure for re-
operation) 

 Lectures  

1.3 Preparation of the O&M 
management manual, operation 
management log and turbine 
security logbook 

 Formulation of an O&M Manual 
 Scrutinizing plant monitoring items 

and preparation of a logbook format 

 Formulation of monitoring 
items & format based on 
the consultant’s proposal 

2. The operation and 
maintenance of the 
geothermal 
wellhead power 
system is 
implemented 
sustainably.   

2.1 Based on the O&M 
management manual and 
Logbook drawn-up in 1.3, daily 
operation management and 
appropriate judgment of the unit 
situation are carried out in order 
to predict facility problems in 
advance 

 After checking the O&M status of 
the generation equipment and the 
monthly power generation report, 
review of the equipment status on a 
monthly basis 

 On site practical guidance 
and  review of monthly 
reports both in Ethiopia 
and in Japan 

EEP Aluto Langano 
Geothermal Power 
Plant:  
Plant Manager,  
O&M Head,  
Operation Team 
Leader,  
Maintenance Team 
Leader,  
sixteen (16) 
operators, and  
six (6) maintenance 
personnel. 

2.2 Based on the daily operation 
management situation, 
formulate a periodic overhaul 
cycle and establish concrete 
inspection items. 

 Formulation of the periodic overhaul 
cycle after one year of operation 

 Preparation of a management plan of 
equipment inspection 

 Formulation of a concrete  
inspection plan based on 
the consultant’s proposal 
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3. The monitoring 
and maintenance 
management of the 
wells and the 
geothermal 
reservoir is 
implemented 
sustainably.  

3.1 The monitoring regarding 
fluctuations of the physical 
characteristics of wells and 
geothermal reservoir is 
performed as planned. 

 Analyzing the data obtained by the 
various monitoring methods, and 
understanding the fluctuations of the 
wells and the geothermal reservoir 

 Establish a monitoring 
method based on the 
consultant’s proposal 

EEP Aluto Langano 
Geothermal Power 
Plant:  
Plant Manager,  
O&M Head,  
Operation Team 
Leader,  
Maintenance Team 
Leader,  
Sixteen (16) 
operators, and  
Six (6) maintenance 
personnel. 

3.1 The monitoring regarding 
fluctuations of the chemical 
characteristics of wells and 
geothermal reservoir is 
performed as planned. 

 Analyzing the data obtained by the 
various monitoring methods, and 
understanding the fluctuations of the 
chemical characteristics of the wells 
and the geothermal reservoir 

 Establish a monitoring 
method based on the 
consultant’s proposal 

3.3 Reflect the results of the 
monitoring of wells and 
geothermal reservoir in relation 
to the operation and 
maintenance of the power 
generation facility 

 Investigating the causes of 
fluctuations in the characteristics of 
the wells and the geothermal 
reservoir, and studying the 
countermeasures 
  

 Formulate a method for 
reflecting the monitoring 
results on the operation 
and maintenance of the 
power generation facility 
based on the consultant’s 
proposal  
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5.2 Input Planning   

(1) Planning of the Input from the Japanese Side  

In this Soft Component, through the implementation of the activities found in Table 5-1, 
the technology will be transferred to the executing agency (EEP) in order to understand 
how to manage the operation and maintenance of the geothermal wellhead power system 
and to implement the above actions. The entrusted consultant will implement the 
technology transfer throughout the dispatch of two of its personnel, an O&M management 
guidance engineer of the geothermal power plant and a well / reservoir management 
instructor, to Ethiopia during the periods shown in Table 5-2. 

Table 5.2 Input Plan related to Soft Component 

 

 

Name Period Times Work Content 

1. Establishment of Organization Structure and Technology Transfer for an O&M Management System 

 

 

 

Power Plant 
O&M 
Management 
Guidance 
Engineer  

 

 

 

1.5 months 
(0.27m.x1) 
(0.93m.x1) 
(0.27m. x1) 

  

 

 

 

Three  
times 

  

1-1-1 Establishment of operation and maintenance 
management system 

 Establishment of an O&M management organization 
structure 

 Provision of duties for operation and maintenance 
management personnel 

 Establishment of a safety and a quality management 
system 

1-1-2 Lecture regarding the overview of a geothermal 
wellhead power system  

 Lectures regarding plant system configuration and plant 
design concepts 

1-1-3 Formulation of an operation and maintenance 
management manual 

 Formulation of the operation and maintenance 
management manual 

 Scrutiny of plant monitoring items and preparation of 
the format for the diary of the monitoring  

2-2-2 Formulation of a periodic overhaul plan 

 Formulation of a periodic overhaul plan after one year 
of operation 

 Preparation of a management plan for equipment 
inspection 

3. Construction of a Geothermal Reservoir Monitoring and Evaluation System 

Well / 
Reservoir 
Management 
Instructor 

1.6 months 
(0.3m.x1) 
(1.0m.x1) 
(0.3m. x1) 

Three  
times 

 

3-3-1 Understanding of the fluctuations of the physical 
characteristics of the wells and geothermal reservoir 

3-3-2 Understanding of the fluctuations of the chemical 
characteristics of the wells and geothermal reservoir 

3-3-3 Investigation of causes of fluctuations of the 
characteristics of the well and geothermal reservoir, 
and study of the countermeasures 
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(2) Planning of the Input of the Ethiopian Side  

In order to promote the smooth implementation of the Soft Component, it will be 
necessary for the Ethiopian side to; establish an operating entity for the geothermal 
wellhead power system at EEP’s Aluto Langano geothermal power plant, appoint trainees 
who will participate in the Soft Component lectures, ensure the participation of the 
trainees, and implement the launch of an O&M organization. The details of this ate as 
follows:  

It is necessary to secure operators and maintenance personnel in order to establish the 
operation and maintenance system of the geothermal wellhead power system. To this end, 
the consultant will discuss and decide with the Generation Operation Department at EEP 
main office and the Plant Manager, and O&M Head of the Aluto geothermal power plant, 
where the Wellhead geothermal power plant will be installed, the selection of necessary 
personnel, the maintenance system, etc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Implementation Structure of Soft Component 

 

Operation & Maintenance Head (1) 

Aluto Langano Power Plant Manager (1) 

Power Generation (1)

CEO

Gardener 

Driver 

Safety Officer 

Administration / Finance 
(4) 

Ware House 

Guards 
Langano Camp 

(6) 

Operation Team Leader Maintenance Team Leader 

Existing  
Operation Team (6) 

[Additional] 

Operators for Wellhead Power 
Plant (16) 

(16) Operators: Four groups of 4 
operators/shift  x 3 shifts 

Existing 
Maintenance Team (4) 

[Additional] 

Maintenance Staff for Wellhead 
Power Plant (6) 

(3) Mechanical;  (1) Electrical 
(1) Instrument & Control 
(1) Well & Reservoir 

Soft Component target 

Consultant (Technology transfer） 
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Based on the operation and maintenance system to be constructed, the consultant will 
attempt to implement the transfer of technical expertise to the Plant Manager of the Aluto 
Langano geothermal power plant and the operation and maintenance personnel (the O&M 
Head, the Operation Team Leader, the Maintenance Team Leader, and the appointed 
operation and maintenance personnel). The technical expertise will include  the operation 
and maintenance management of the wellhead power generation facility and the control 
technology for monitoring and maintenance of the wells and the geothermal reservoir.  

In order to achieve effective technology transfer, the target personnel will be limited to 
that actually engaged in the operation and maintenance of the geothermal wellhead 
geothermal power system. 

6. Procurement Method for the Implementation of the Soft Component 

This Soft Component is implemented in order to transfer operation and maintenance 
management technology for the geothermal wellhead power system procured and installed by 
the Japanese Grant Aids.  Therefore, as an entrusted consultant holding abundant management 
experience regarding the O&M of geothermal plants in addition to geothermal well and 
reservoir management, the consultant will directly carry out the Soft Component. 

7. Implementation Schedule of the Soft Component 

The Soft Component implementation schedule is shown in Figure 7-1. 
The engineers dispatched from Japan will implement the Soft Component for each category 
as shown in Figure 7-1. The following is the timing of the implementation of each category: 

(1)  Construction of the Operation and Maintenance System 

The purpose of this activity is to support EEP to establish the organization structure of 
the operation and maintenance system for the geothermal wellhead power system.  The 
operation and maintenance system should have been established prior completion of 
installation work and the commencement of the plant commissioning.  This activity had 
better be started before the installation of plant major equipment; turbine and generator, 
and completed before commencement of the plant commissioning since the EEP O&M 
personnel will participate in the contractor’s commissioning activities and it also can raise 
awareness of parties at the time of facility installation.  Regarding the personnel planning 
for the Operation and Maintenance Management system, the consultant will discuss the 
matter with the Power Generation Executive Officer at EEP’s main office, and the related 
personnel of the Aluto Langano Geothermal Power Plant; the Plant Manager, the O&M 
Head, the Operation Team Leader, and the Maintenance Team Leader. . It is estimated 
that the consultant personnel schedule will be: domestic preparation 0.25 months, local 
dispatch 0.27 months. 

(2) Management Manual of Operation and Maintenance 

The O&M manuals submitted by the manufacturers make recommendations regarding 
the inspection items and frequencies (daily, weekly, monthly or each periodic overhaul) 
for the supplied equipment and devices.  Based on these manufacturers’ O&M manuals, 
a management manual of operation and maintenance will be prepared in the Soft 
Component.  The management manual of operation and maintenance will specify the 
concrete and specific implementation and management method for EEP’s geothermal 
wellhead power system.  The management manual of operation and maintenance specifies 
the concrete activities and recording format regarding the inspection items recommended 
in the manufacturers’ manuals; who will execute the inspection among the EEP operation 
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and maintenance staff of the power plant, when and how it will be implemented, how to 
record and report the inspection results, and who will review and approve the record 
reports.  The management manual of operation and maintenance will be prepared before 
the commencement of the plant operation.  In addition, since the start-stop procedures of 
the manufacturers’ operation manual is prepared as a general guide, more detailed and 
practical procedures will be prepared specifying the numbers and names of operation 
switches, their operation motion at each step, and clearly indicating who will operate them 
at which times.  The timing of management manual preparation will be during the plant 
commissioning and after the commencement of the commercial operation.  It is estimated 
that the consultant personnel schedule will be: domestic preparation 0.3 months and local 
dispatch 0.93 months. 

(3) Preparation and Review of the Monthly Generation Report 

The monthly generation report of the geothermal wellhead power system will be created 
by the Aluto Langano O&M team from the start of the unit operation and will be sent to 
the consultant.  In Japan, the consultant will review the report and check the operation 
management situation during this period. Time estimated is 10 months in Japan. The main 
contents of the monthly generation report are the following:   

 Operation diary data (pressure and temperature at the production well, brine flow 
level at the separator, pressure, pressure loss and temperature at the demister, steam 
pressure, temperature, flow at turbine inlet, generated power (kW), generated electric 
energy (kWh), steam consumption rate (kg/kWh), in-house power consumption, 
vibration values of the turbine and generator, H2S concentration).    

 Daily and weekly inspection information (noise, vibration, temperature, steam leaks, 
brine/ hot water leaks, odor, scaling, etc.). 

 Routine operation records (turbine main valve opening / closing test, turbine oil trip 
test, turbine oil pump start test, alarm test, battery equal charge, excitation circuit 
ground relay test, etc.) 

 Records regarding problems and corrective treatment.  

 Records of accidents, failures and reports. 

(4) Formulation of Periodic Overhaul Plan 

The first overhaul inspection will be carried out after one (1) year of unit operation.  The 
future maintenance plan will be finalized based upon the confirmation of the overhaul 
inspection results and the overhaul plan based on the operation management situation of 
the one-year operation. The timing of this Soft Component activity will be at the 
inspection, before the expiration of manufacturer’s warranty period, and it is estimated to 
take for 0.37 months of local dispatch of the consultant personnel.   

(5) Well and Reservoir Monitoring Method and System Construction 

Before commencement of operations at the facility, the consultant will consider a system 
framework and monitoring methods in order to prepare a draft of the system and the 
monitoring method of the wells and the geothermal reservoir. The consultant will confirm 
at the project site how the monitoring of the wells and reservoir is carried out under actual 
circumstances, and the consultant will explain and discuss the monitoring system and 
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methods..  It is estimated the time for preparation of draft system and monitoring methods 
to be 0.2 months in Japan and 0.3 months in Ethiopia. 

(6) Guidance and Planning of Well and Reservoir Monitoring  

The consultant will study and prepare a draft of the monitoring plan for the physical and 
chemical properties of the wells and the geothermal reservoir.  The consultant will explain 
and discuss  the monitoring plan with EEP staff, giving guidance and advice on their 
monitoring activities at the site, and the monitoring plan will be finalized in collaboration 
between EEP staff and the consultant. In addition, the consultant will confirm the method 
used to send the monitoring data from the Aluto Langano to Japan. Time necessary, 
during the trial operation and after operation commencement, is estimated to be 0.5 
months for domestic preparation and 1.0 month for staffing at the project site.   

(7) Preparation of the Wells and Reservoir Monitoring Monthly Report, Its Review, 
and the Consideration of Causes and Countermeasures in Case of Fluctuation 

The consultant will review (in Japan) the monthly reports on well and reservoir 
monitoring prepared by EEP staff at the site after the commencement of the plant 
operation, and then confirm the management status of the wells and the geothermal 
reservoir during this period of 10 months in Japan. The main contents of the monitoring 
report shall be the following: 

 In order to ensure the sustainable management of operation and maintenance of the 
geothermal wellhead power system, measurement of the temperature inside the wells 
and sampling of geothermal fluid (steam / hot water) and its chemical analysis shall 
be carried out at the rate of once a month. These monitoring data will be reviewed in 
Japan, where the consultant will investigate the causes of fluctuations, if any, and 
advise countermeasures as necessary. 

(8) Well and Reservoir Maintenance Management (Monitoring Results, Causes of 
Fluctuation and Countermeasures) 

The consultant will check the monitoring data sent from the Aluto Langano power plant 
for one year after the commencement of operation of the geothermal wellhead power 
system, and confirm that the monitoring is being executed as planned. The consultant will 
explain and discuss the causes of fluctuations of well / reservoir characteristics, the 
countermeasures, and their influence on the operation and maintenance of the geothermal 
wellhead power system. Period estimated for the consultant personnel  at the project site 
is 0.3 months. 
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Figure 7.1 Implementation Schedule of Soft Component 
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8. Deliverables 

As is shown in Figure 7-1, the deliverable products of this Soft Component include an 
operation & maintenance management manual (with troubleshooting), operation & safety 
diary, the medium to long term overhaul plan, the well and reservoir monitoring plan, 
implementation status reports (English progress report for EEP), a completion report (English 
final report for EEP), and teaching materials used for technology transfer. 

9. Approximate Cost of the Soft Component Project 

The estimated cost of this Soft Component Plan is 21.124 Million Japanese Yen, the 
breakdown of which is shown in Table 9-1. 
 

Table 9.1 Estimated Cost of the Soft Component Plan 

Item 
Cost 

(Million Japanese Yen) 

Personnel costs 5.585

Direct costs 3.921

Overhead costs 11.618

Grand total 21.124 
 

10. Responsibilities of the Executing Agency 

(1) EEP will establish a management organization related to the implementation of this Soft 
Component Plan.  

(2) EEP will prepare conference rooms for the implementation of this Soft Component Plan 
whenever necessary. 

(3) EEP will provide the necessary personnel for this Soft Component Plan. 

(4) EEP will consult with the consultant and will implement self-implementation of an 
operation and maintenance management manual and a periodic overhaul plan. Also, after 
starting the operation of the geothermal wellhead power system, EEP will revise and 
update the Manual according to the actual circumstances. 

(5)  EEP will maintain and manage the geothermal wellhead power system based on the 
O&M management manual and the periodic overhaul plan. In cases where personnel in 
charge of the operation maintenance, etc. are transferred, EEP will utilize the results of 
the Soft Component Plan and will ensure the transfer of the technical knowledge to their 
successor.     
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Studyof15KVDistributionLine

Line Material Bill of Quantity 

No. Description 
Designation in 

drawings
Unit Quantity 

1 Conductor AAC 95  M 2400

2 Wooden pole 12 m 01 Each 26

3 15 kV Pin insulator 02 each 48 

4 15 kV Insulator pin 03 each 48 

5 15 kV Cross arm for suspension 04 each 10 

6 Cross arm tie strap 05 each 20 

7 Bolt M10x30 + Nut M10 06 each 20 

8 Long bolt M16x300 + Nut M16 07 each 20 

9 Tie wire 08 lot 1 

10 15 kV disc insulator (see spec. annex 2.4) 10 each 96 

11 Strain clamp 11 each 48 

12 Socket eye 12 each 48 

13 Ball eye 13 each 48 

14 Small collar 14 each 48 

15 Big collar 15 each 20 

16 15Kv Cross arm HA 16 each 10 

17 Parallel grove clamp 18 each 24 

18 Stay insulator 15 kV 19 each 11 

19 Stay wire  20 lot 11 

20 Stay rod MV 21 each 11 

21 Stay plate 22 each 11 

22 15 kV Load break switch 23 each 2 

23 Fiber optics cable support  24 Set 18 

24 Fiber optics cable support clamp 25 Set 18 

25 Lightening arrestor  23 each 6 

26 Earthling rod 09 each 2 

27 Copper wire for earthling 17 lot 2 

















-35
D

raw
ing N

o.35 : 15kV
 D

istribution L
ine R

oute P
lan



LA-9D Thermal Pond(Concrete) S=1:200

Plan

1

3
0
0
0
0

1
5
0

1
5
0

2
3
0
7
6

3
1
2

3
1
2

1
9
0
7
6

2
0
0
0

2
0
0
0

30000

24000

312312 2000 19076150 1502000

24000

150312312150 23076

2000 19076 2000

1
5
0

2000 19200 2000

24000

400400 23200

1：1.0

1：
1.0

1
5
0

15
0

2
0
0
0

2
0
0
0

EL+1952.32EL+1952.32

22

1-1 Section

EL+1950.62

Thermal Pond

Thermal Pond 692m3

Geomembrane sheet

Concrete

t=15cm

30000

3000 3000

Fence

30003000

500 500

3
0
0
0

2
4
0
0
0

3
0
0
0

1

24000

150312312150 23076

2000 19076 2000

1
5
0

2000 19200 2000

24000

400400 23200

1：1.0

1：
1.0

1
5
0

15
0

2
0
0
0

2
0
0
0

EL+1952.32EL+1952.32

2-2 Section

EL+1950.62

Geomembrane Sheet

Concrete

t=15cm

30000

3000 3000

Fence

500 500

WEST JAPAN ENGINEERING CONSULTANTS, INC.

/ Scale 1:200

Preparatory Survey for the Project
Geothermal Wellhead Power System

LA-9D Thermal Pond(Concrete)

902m3

1
6
0
0

1
6
0
0

Thermal Pond 692m3

WL=1952.22

WL=1952.22

Welding Wire Mesh φ6x150x150

Welding Wire Mesh φ6x150x150

1：1.0

15
0

Concrete

t=15cm

A Deatail

Welding Wire Mesh φ6x150x150

Geomembrane Sheet

A Detail

S=1:100



LA-10D Thermal Pond(Concrete) S=1:300

Plan

1

4
0
0
0
0

1
5
0

1
5
0

3
3
0
7
6

3
1
2

3
1
2

2
9
0
7
6

2
0
0
0

2
0
0
0

40000

34000

312312 2000 29076150 1502000

34000

150312312150 33076

2000 29076 2000

1
5
0

2000 29200 2000

37000

400400 33200

1：1.0

1：
1.0

1
5
0

15
0

2
0
0
0

2
0
0
0

EL+1952.30EL+1952.30

22

1-1 Section

EL+1950.60

Thermal Pond

Thermal Pond 714m3

Geomembrane Sheet

Concrete

t=15cm

40000

3000 3000

30003000

500 500

3
0
0
0

3
4
0
0
0

3
0
0
0

1

1939m3

8
0
0

WL=1951.40

Fence

WEST JAPAN ENGINEERING CONSULTANTS, INC.

/ Scale 1:300

Preparatory Survey for the Project
Geothermal Wellhead Power Stystem

LA-10D Thermal Pond(Concrete)

34000

150312312150 33076

2000 29076 2000

1
5
0

2000 29200 2000

37000

400400 33200

1：1.0

1：
1.0

1
5
0

15
0

2
0
0
0

2
0
0
0

2-2 Section

Thermal Pond 714m3

Geomembrane Sheet

Concrete

t=15cm

40000

3000 3000

500 500

8
0
0

Fence

Welding Wire Mesh φ6x150x150

Welding Wire Mesh φ6x150x150

A Detail

1：1.0

15
0

Concrete

t=15cm

A Detail

Welding Wire Mesh φ6x150x150

Geomembrane Sheet

S=1:100

EL+1952.30EL+1952.30

EL+1950.60

WL=1951.40



LA-9D Thermal Pond(Stone Masonry) S=1:200

Plan

1

3
0
0
0
0

1
5
0

1
5
0

2
2
9
5
2

3
7
4

3
7
4

1
8
9
5
2

2
0
0
0

2
0
0
0

30000

24000

374374 2000 18952150 1502000

24000

150374374150 22952

2000 18952 2000

3
0
0

2000 19200 2000

24000

400400 23200

1：1.0 1：
1.0

3
0
0

30
0

2
0
0
0

2
0
0
0

EL+1952.32

22

1-1 Section

EL+1950.62

Thermal Pond

Thermal Pond 680m3

Geomembrane sheet 

Stone Masonary

t=30cm

30000

3000 3000

Fence

30003000

500 500

3
0
0
0

2
4
0
0
0

3
0
0
0

1

24000

150374374150 22951

2000 18951 2000

3
0
0

2000 19200 2000

24000

400400 23200

1：1.0

1：
1.0

3
0
0

30
0

2
0
0
0

2
0
0
0

2-2 Section

Geomembrane Sheet

t=30cm

30000

3000 3000

Fence

500 500

886m3

1
6
0
0

Thermal Pond 680m3

WL=+1952.22

1：1.0

30
0

Wet Stone Masonary

t=30cm

A Deatail

Geomembrane Sheet 

A Detail

S=1:100

Stone Masonary

WEST JAPAN ENGINEERING CONSULTANTS, INC.

/ Scale 1:200

Preparatory Survey for the Project
Geothermal Wellhead Power System

LA-9D Thermal Pond(Stone Masonry)

EL+1950.62

1
6
0
0

WL=+1952.22

EL+1952.32

EL+1952.32EL+1952.32



LA-10D Thermal Pond(Stone Masonry) S=1:300

Plan

1

4
0
0
0
0

1
5
0

1
5
0

3
2
9
5
2

3
7
4

3
7
4

2
8
9
5
2

2
0
0
0

2
0
0
0

40000

34000

374374 1938 29076150 1501938

34000

150374374150 32951

2000 28951 2000

3
0
0

2000 29200 2000

37000

400400 33200

1：1.0 1：
1.0

3
0
0

30
0

2
0
0
0

2
0
0
0

EL+1952.30

22

1-1 Section

EL+1950.60

Thermal Pond

Thermal Pond 708m3

Geomembrane Sheet

Stone Masonary

t=30cm

40000

3000 3000

30003000

500 500

3
0
0
0

3
4
0
0
0

3
0
0
0

1

1921m3

8
0
0

WL=+1951.40

Fence

34000

150374374150 32951

2000 28951 2000

3
0
0

2000 29200 2000

37000

400400 33200

1：1.0 1：
1.0

3
0
0

30
0

2
0
0
0

2
0
0
0

2-2 Section

Thermal Pond 708m3

Geomembrane Sheet

Stone Masonary

t=30cm

40000

3000 3000

500 500

Fence

A Detail

1：1.0

30
0

Stone Masonry

t=30cm

A Detail

Geomembrane Sheet

S=1:100

WEST JAPAN ENGINEERING CONSULTANTS, INC.

/ Scale 1:300

Preparatory Survey for the Project
Geothermal Wellhead Power Stystem

LA-10D Thermal Pond(Stone Masonry)

EL+1952.30

EL+1950.60 8
0
0

WL=+1951.40

EL+1952.30

EL+1952.30



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6-2 Geothermal Resources Development Proclamation  
No. 981/2016 

  











































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6-3 COUNCIL OF MINISTERS REGULATIONS ON  
GEOTHERMAL OPERATIONS (Draft) 



Combined Updated Draft Regulations  
4 June 2016 

1 
 

COUNCIL OF MINISTERS REGULATIONS No. __________ 
COUNCIL OF MINISTERS REGULATIONS ON GEOTHERMAL OPERATIONS 

 

These Regulations are issued by the Council of Ministers pursuant to Article 4(2) of the 
Definition of Powers and duties of the Prime Minister and the Council of Ministers 
Proclamation No. 2/1991. 
 

PART I 
GENERAL 

1. Short Title 
These Regulations may be cited as the “Geothermal Resources Council of Ministers 
Regulations No.___________.” 

2. Definitions 
In these Regulations, unless the context requires otherwise, any word or expression to 
which a meaning has been assigned in the Geothermal Proclamation No. ________, 
shall have that meaning, and: 

a. “GSE” means Geological Survey of Ethiopia; 
b. “Power generation license” means a license to generate electricity issued under 

the Energy Proclamation, 2013; and 
c. “Proclamation” means the Geothermal Proclamation No. _______ 

 
PART II 

APPLICATIONS FOR CLASS I LICENSES 
3. Application for Reconnaissance License 

An application for aReconnaissance License under Article 15 of the Proclamation 
shall be made to the Licensing Authority in writing on the prescribed form and 
accompanied by the prescribed application fees, and shall include the following: 

a. Where the applicant is a natural person: 
i. full name, nationality, and date of birth, 

ii. profession; and 
iii. country of residence and address. 

b. Where the applicant is a juridical person: 
i. its name, legal form, nature of business and principal place of business; 

ii. address of its head office; and 
iii. name, address, telephone number, and email address of the applicant’s 

designated agent or representative in Ethiopia. 
c. For any applicant, whether a naturalor juridical person: 

i. a license authorizing the carrying on of business in Ethiopia; 
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ii. a short summary of information available to the applicant that describes 
how and why the area has the potential for geothermal development and 
use, including: 

1. detailed geological maps of the area, indicating location of 
major structural features and manifestation and/or areas of 
alteration; 

2. geothermometer temperatures based on water and gas 
sampling; 

3. interpretation of any geophysical surveys conducted, including 
any maps 

iii. the proposedwork program the applicant proposes to carry out during the 
term of the license; 

iv. a proposal for delineation of the area proposed to be covered by the 
license, with preliminary analysis of available information justifying the 
requested License Area;  

v. proposedaccess to the License Area; 
vi. any geothermal license the applicant currently holds or has previously 

held in Ethiopia; 
vii. integrated map and description of the physical characteristics and setting 

of the proposed license area and its surrounds, including geology, 
surface manifestations including fossil manifestations and major 
structures;  

viii. identification ofhuman habitation and communities in the proposed 
license area including nomadic communities, focusing on areas where 
proposed activities will take place under a license; impacts on local 
communities and proposed mitigation of such impacts; 

ix. a plan for the restoration of any surface disturbance; 
x. information related to the technical and financial capacity of the 

applicant to carry out the work identified in the work program; and 
xi. any other technical information as may reasonably be requested. 

 
4. Application for an Exploration License 

An application for an Exploration License under Art ____ of the Proclamation shall 
be made in writing on the prescribed form, accompanied by the prescribed application 
fees, and shall include the following: 

a. Where the applicant is a natural person: 
i. full name, nationality, and date of birth, 

ii. profession; and 
iii. country of residence and address. 

b. Where the applicant is a juridical person: 
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i. its name, legal form, nature of business and principal place of business; 
ii. address of its head office; and 

iii. name, address, telephone number, and email address of the applicant’s 
designated agent or representative in Ethiopia. 

iv. copies of its memorandum and articles of association; 
v. the name and nationality of every director or equivalent officer; and, if 

the juridical person holds a capital share, the name of any person who is 
the beneficial owner of more than five per cent of the issued capital 
share; 

vi. a copy of the latest annual report of the board of directors, if any; 
vii. copies of balance sheets, profit and loss statements and auditor’s reports 

for the previous three years, if any; 
viii. a list of the names of the board of directors, showing the address and 

nationality of each; and  
ix. the name and title of any person or persons authorized to sign on behalf 

of the applicant. 
c. For any applicant, whether a natural or juridical person: 

i. A license authorizing the carrying on of business in Ethiopia; 
ii. a full summary of information available to the applicant that describes 

how and why theapplicant believes that the area has the potential for 
geothermal development and use, including: 

1. detailed geological maps of the license and surrounding areas, 
indicating location of major geological and structural features, 
surface manifestations and/or areas of alterationidentifying, 
with GPS coordinates, the area proposed to be covered by the 
license.; 

2. description of geochemical surveys undertaken and analyses 
that may indicate reservoir fluid properties and potential 
resource temperatures; 

3. description and interpretation of any geophysical surveys 
conducted, including any mapsand geophysical cross-sections; 

4. if data allows, an indication of the potential location of 
exploratory wells; 

5. either within each report, or listed separately, identification of 
who undertook each stage of the surveys and/or interpretations 
and a brief description of their geothermal exploration 
qualifications and experience; 

iii. the identity of any GeothermalLicense currently held by the applicant; 
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iv. a map of the area proposed to be covered by thelicense including GPS 
coordinates, with preliminary analysis of available information 
justifying the requested license area;  

v. a proposed work plan including: 
1. a detailed description of the activities to be carried out in the 

first year of exploration, including any additional 
reconnaissance work to be carried out and, if known,location of 
preliminary exploration wells; 

2. a description of the long-range plan forexploration activities, 
including a plan for completion of a drilling plan by the end of 
the third year, with drilling to start by the end of the fourth 
year; 

3. location of existing access roads, and plans for construction of 
any roads that may be needed; 

4. a plan and associated budget for the license term showing 
expenditures on key items and a financial plan that 
demonstrates the ability to successfully finance the work; 

5. a health and safety planthat is in compliance with applicable 
laws and regulations, and, at a minimum, the environmental 
and social safeguards and policies of the World Bank; 

6. a plan describing proposed collection of baseline 
environmental and social data as provided in directives, and 
identifying steps to minimize environmental and social impacts 
and restore or mitigate impacts; and 

7. awell testing and reporting plan compliant to the AU Code of 
Drilling Practice or as otherwise provided in directives. 

vi. information that will allow the Licensing Authority to determine what 
area is reasonably needed for the proposed use; 

vii. names and contact information for personnel responsible for ensuring 
health and safety and environmental and social compliance; 

viii. an approved environmental and social impact assessment that meets, at a 
minimum, the social safeguards of the World Bank; 

ix. identification of human habitation and communities in the proposed 
license area including nomadic communities, focusing on areas where 
proposed activities will take place under a license; impacts on local 
communities and proposed mitigation of such impacts; 

x. information showing the applicant’s technical and financial capability 
and experience in carrying out similar projects; and 

xi. such other information as the Licensing Authority may reasonably 
request to properly consider the application. 
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5. Application forClass I Wellfield Development and Use License 
An application for a Class I Wellfield Development and Use License shall be made in 
writing on the prescribed form, shall be accompanied by the prescribed license 
application fees,and shallincluding the following: 

a. Where the applicant is a natural person: 
i. full name, nationality, and date of birth, 

ii. profession; and 
iii. country of residence and address. 

b. Where the applicant is a juridical person: 
i. its name, legal form, nature of business and principal place of business; 

ii. address of its head office; and 
iii. name, address, telephone number, and email address of the applicant’s 

designated agent or representative in Ethiopia. 
iv. copies of its memorandum and articles of association; 
v. the name and nationality of every director or equivalent officer; and, if 

the juridical person holds a capital share, the name of any person who is 
the beneficial owner of more than five per cent of the issued capital 
share; 

vi. a copy of the latest annual report of the board of directors, if any; 
vii. copies of balance sheets, profit and loss statements and auditor’s reports 

for the previous three years, if any; 
viii. a list of the names of the board of directors, showing the address and 

nationality of each; and  
ix. the name and title of any person or persons authorized to sign on behalf 

of the applicant. 
c. For any applicant, whether a natural or juridical person: 

i. a license authorizing the carrying on of business in Ethiopia; 
ii. the identity of the applicant’s Exploration License on which the 

application is based, if any; 
iii. the duration for which the license is sought; 
iv. well data characterizing the resource temperature and permeability and 

complete water chemistry; 
v. amap of the proposed license area, at an appropriate scale, indicating the 

geographical coordinates of the turning points along its boundaries using 
Global Positioning System (GPS) coordinates, and showing all 
important landmarks, buildings and topographic and other physical 
features; 

vi. a preliminary three-dimensionalconceptual model of the resource that 
shows estimated depth and extent of the possible and probable 
(expected) reservoir; and a report explaining the approach the applicant 
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will use to better define the existence, size, and characteristics of the 
reservoir through its exploration and wellfield development program;  

vii. a site plan showing existing and proposed wells, well gathering systems, 
resource use assets, buildings andother facilities for the development and 
use under the license,details of use of existing infrastructure and plans 
for construction of new infrastructure, including onsite and offsite 
improvements,recognizing that the plan may be modified as the resource 
is further drilled and developed; 

viii. a description and analysis of anticipated reservoir production, discharge 
and injection, and characteristics to the extent required by directives of 
the Licensing Authority; 

ix. proposedannual work program and budget, including details of work to 
be performed and budget expenditures during the first two years of the 
license term,with an estimatedbudgetfor the reminder of the license 
term, and a schedule for annual updates and modifications of the work 
program as required based on work during the preceding year, and 
anticipated future work; 

x. community outreach and coordination already undertaken by the 
applicant, if any,and a plan for coordinating with local communities to 
determine and address impacts; 

xi. plans for community action approved by the appropriate regional/State 
or community authorities;plans for closure of geothermal operations 
including plugging and abandoningof wells and decommissioningof 
buildings and facilities;  

xii. projected capital and operating costs, and sources of funding 
demonstrating the financial viability of the project; 

xiii. a report summarizing all exploration work conducted by the applicant in 
the proposed License Area; 

xiv. program of employment and training including proposals with respect to 
the employment and training of citizens ofEthiopia; 

xv. an approved environmental and social impact assessment report in 
accordance with the relevant laws; 

xvi. identification of human habitation and communities in the proposed 
license area including nomadic communities, focusing on areas where 
proposed activities will take place under a license; impacts on local 
communities and proposed mitigation of such impacts; 

xvii. goods and services required for geothermal operations which can be 
obtained within Ethiopia and goods and services to be imported, and the 
applicant’s intention in relation thereto; 
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xviii. if the proposed use of geothermal resources is for combined heat and 
power, information required under Article 12 of these regulations; and 

xix. such other information as the Licensing Authority may request in 
writing relating to the technical or financial capacity of the applicant to 
carry out the work identified in the work program. 

 
PART III 

ISSUANCE OF LICENSES 
 

6. Establishment of Register of Geothermal Resources; Verification of 
Applications,Registration and Notice. 

a. The Licensing Authority shall establish and maintain a Register of Geothermal 
Resources as provided in Article 10 of the Proclamation. The Register shall 
include; 

i. maps providing a general representationof areas where preliminary 
analysis indicates geothermal resources may be available but have not 
been confirmed;maps showing areas under license under the 
Proclamation; 

ii. complete applications for licenses; 
iii. licenses issued or renewed under theProclamation and this regulation; 
iv. notices and/or orders of transfer, extensions, surrenders and revocations 

of licenses and license areas or portions of license areas; and 
v. technical information and documentation of designation of Known 

Geothermal ResourcesAreas;and 
vi. identification of areas open for bid or proposed future bid, with actual or 

expected timeframes for bid advertisement and acceptance of bids, as 
available. 

b. Upon receipt of an application, including an application signed by a successful 
bidder following bid award, the Licensing Authority shall mark each 
application for license, renewal, extension, surrender, transfer, assignment, or 
any form of encumbrance with a date of receipt. 

c. Within 30days of receipt, the Licensing Authority shall review anapplication to 
determine whether itmeets the requirements for completeness as provided in 
this regulation. If deemed incomplete, the application shall be returned to the 
applicant for completion. 

d. If determined to be complete and in the proper form and accompanied by the 
prescribed application review fees and registration fees as may be established 
in directives, the Licensing Authority shall immediately register 
suchapplication and shall notify the applicant or licensee of such registration 
in writing, indicating the date and number thereof. 
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e. Following the registration of each application for Reconnaissance, Exploration, 
Class IWellfield Development and Use or Class II Geothermal Resources 
license or renewal of such license, the Licensing Authority shall prepare a 
notice setting out the location anddescription of the proposed project and other 
details as may be established in directives, and shall provide the text of such 
notice to the applicant, and shall publish the notice for two consecutive weeks 
in a national newspaper. 

f. The applicant shall pay all costs for registrations and publications required 
under this regulation. 

 
7. Terms and Conditions ofLicenses 

The Licensing Authority shall review an application and, upon a determination that 
the requirements of the Proclamation, this regulation and directives have been met, 
issue a license upon the following terms and conditions:   

a. A Reconnaissance License  
i. shall be issued on a noncompetitive and nonexclusive basis, in a form 

and with conditions as set forth in directives. 
ii. shall be valid for a period of not more than 24 months, subject to 

extension in the event of Force Majeure as provided in Article 15, 2/ of 
the Proclamation. 

b. An Exploration License  
i. may be issued on a competitive and exclusive basis, as provided in 

Article 17 of the Proclamation and Article 25(b) of these regulations, 
and in a form and with conditions as set forth in directives; 

ii. shall be valid for a term not exceeding five (5) years, subject to 
extension in the event of Force Majeure as provided in Article _____of 
the Proclamation.  

iii. the Licensing Authority may, when granting an Exploration License, on 
such conditions as the Licensing Authority may determine and set out in 
the Exploration License, also grant to such applicant the right to be 
issued a Class I Wellfield Development and Use License for all or part 
of the area covered by that license, provided the applicant meets the 
requirements for issuance of such license as set forth in the Proclamation 
and this regulation, including technical justification of the size of the 
Class I Wellfield Development and Use License area, which area may 
not exceed fifty (50) square kilometers, and fulfills the work program 
requirements established in the Exploration License, and such License is 
valid. 

c. An Exploration License orClass I Wellfield Development and Use License 
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i. shall include a requirement of a setback from the License Area 
boundaries within which geothermal operations may not be undertaken, 
and directional surveys of all wells, to reduce the risk of interference or 
overlapping License areas; alternatively, the Licensing Authority may 
establish and enforce a unitization scheme, or provide for future 
unitization, as provided in directives; 

ii. shall include, for all well operations, measurement and reporting of 
wellhead flow, wellhead temperature, and wellhead pressure 
information, reported at a minimum on an annual basis for each well or 
shared well header; 

d. AClass I Wellfield Development and Use License  
i. shall be issued either on an exclusive,non-competitive basis to an 

applicant that has competitively won the right to an Exploration License 
and has been granted the right to be issued a Class I Wellfield 
Development and Use license and has fulfilled the conditions precedent 
to such issuanceor through a competitive process as provided in Article 
___ of the Proclamation and Part ____ of theseregulations; 

ii. shall be accompanied by a valid power purchase agreement, except for 
projects in which the Licensee will usethe power that it generates 
exclusively for its own purposes within the license area; 

iii. shall be issued conditioned upon posting of a bond in an amount 
sufficient to cover costs of environmental impacts, site closure, and site 
remediation, and a plan for establishment of an environmental fund upon 
receipt of revenues from the project, as provided in directives; provided 
that 

1. the Licensee may request release of the bond by the Licensing 
Authority, which release shall be approved by the Licensing 
Authority upon a showing by the Licensee that the 
environmental fund is fully funded in an amount approved by 
the Licensing Authority;  

2. alternatively, a letter of credit or other financial instrument may 
be submitted by the applicant to secure performance. 

iv. will include an approved Work Program as provided in Article21of the 
Proclamation, including 

1. a technical report on the production possibilities and the 
intention of the applicant in relation thereto; 

2. expected production capacity for power generation and other 
output or product;  

3. plan of operations including work to be completed during the 
term of the License; 
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4. health and safety plan; 
5. proposed details of all contracts or arrangements with the 

government of Ethiopia for purchase of power generated; 
6. plan for use of geothermal fluids for other purposes by the 

licensee or proposed details of arrangements for use of 
geothermal fluids by third parties; 

7. plan for collecting and reporting dataconsistent with minimum 
data recording and reporting requirements as provided in 
directives, and a schedule for reporting, including: 

a. for all well operations, measurement and reporting of 
wellhead flow, wellhead temperature, and wellhead 
pressure information, reported at a minimum on an 
annual basis for each well or shared well header; 

b. for all electrical generation facilities, measurement and 
quarterlyreporting of:  

i. steam and/or hot water flow into the facility; 
ii. steam chemistry (Chloride, pH, wetness) or 

water chemistry (in case of binary plants); 
iii. temperature of the water and/or steam into the 

facility; 
iv. pressure of the water and/or steam into the 

facility;  
v. gross electricity generated;  

vi. net electricity at the facility tailgate;  
vii. electricity delivered to the sales point;  

viii. estimated amount of non-condensable gases 
(CO2, H2S, and CH4 vented by the plant on an 
annual basis; and  

ix. temperature of the steam and/or hot water 
exiting the facility. 

8. plan for coordinating with communities in the license area; 
9. plan for minimizing or mitigating the impacts of the project on 

affected communities; 
10. a statement of any significant adverse effect which the carrying 

out of operations authorized under the license would be likely 
to have on the environment and a plan for controlling or 
mitigating thateffect; 

11. plan for establishment and use of an environmental fund; 
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12. a detailed forecast and budget showing capital investment; 
operating costs and source offinancing during the term of the 
license;  

13. plan for closure including plugging and abandonment of 
unserviceable wells; capping of serviceable wells and retention 
for future use as may be authorized by the Licensing Authority; 
and removal of project infrastructure and facilities; and 

14. any additional terms and conditions imposed by the Licensing 
Authority. 

v. alllicenses shall require annual reporting of progress in implementingthe 
work program, and a general description of tasks and expenditures for 
the next five (5)-year period, as set forth indirectives. 

 
8. Relationship of Class I Wellfield Development and Use License and Power 

Generation License 
For the initial power plant and for each additional power plant within the License 
Area, a power generation license shall be issued during the term of the Development 
and Use License, pursuant to Article ___ of these regulations; upon issuance of a 
power generation license such license shall be incorporated into the Class I Wellfield 
Development and Use License by reference. 

 
9. Lodging of Objections 

Pursuant to the process for lodging objections as set forth in Article __ of the 
Proclamation,the 15 working day period for the Licensing Authority’s response to 
objection may be tolled/suspended ifthe Licensing Authoritydetermines that 
additional information is needed, in which case it may request such information from 
the parties involved or a 3rd party and the period shall be tolled/suspendedfor so long 
as necessary to complete review by the Licensing Authority or a qualifiedthird-party 
reviewer. The Licensing Authority may maintain a list of qualified and approved 
reviewersas identified in directives. 

 
10. Determination of License Area and Number of Licenses held by Licensees. 

a. For a Reconnaissance License  
i. the size and dimensions of alicense area shall be determined by the 

Licensing Authority based on the applicant’s written justification in 
writing and additional information available to the Licensing 
Authority,and may not exceedtwo thousand (2,000) square kilometers; 

ii. at any point in time a Licensee may hold multipleReconnaissance 
Licenses, provided that the total area held by the Licensee under all such 
licenses may not exceedtwo thousand (2,000) square kilometers. 
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b. For an Exploration License  
i. alicense area may not exceed two hundred (200) square kilometers, with 

the size and dimensions of the area to be determined by the Licensing 
Authority based on available information; 

ii. at any point in time a Licensee may hold a maximum of two (2) 
Exploration Licenses. 

c. For a Class I Wellfield Development and Use License  
i. alicense area may not exceed fifty (50) square kilometers, with the 

specific size and dimensions of the area to bedesignated by the 
Licensing Authority based on available information; 

ii. there are no limitations on the number of Geothermal Wellfield 
Development and Use Licenses held by a Licensee, so long as the 
applicant meets the requirements for a License, and, if already a 
Licensee, is in compliance with its work program and terms of its 
License(s). 

 

11. Class I Wellfield Development and Use License including Combined Heat and 
Power 

a. A Class I Wellfield Development and UseApplicant or Licensee may submit 
documentation to the Licensing Authority describing the proposed use of 
fluids for other than power generation, including, as appropriate,  

i. a description of planned additional use(s); 
ii. the anticipated effects of multiple uses on the source reservoir, and  

iii. the combined operations as they may affect employment, health and 
safety, economic and technical capability of the licensee, budget, the 
environment and other considerations as established in directives. 

b. For new Class I Wellfield Development and Use applications, if the Licensing 
Authority is satisfied that the applicant has met the requirements for a license, 
and that the applicant’s plan for the combined use, including budget, is well 
founded and will not be detrimental to the public welfare and conservation of 
the resource, it shall issue a Class I WellfieldDevelopment and Uselicense that 
includes authorization to use geothermal fluids fordirect usepurposes. 

c. For existing Class I Wellfield Development and Use Licenses, upon review of 
the Licensee’s proposal and receipt of the required fees, absent clear evidence 
that the Licensee does not have the technical or financial capability to 
undertake the additional operations and use of the resource, the Licensing 
Authority shall issue an amended Development and UseLicenseauthorizing 
the use geothermal fluids for direct use purposes,and promptly register same 
in the Registry and provide written confirmation of registration to the 
Licensee. 
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12. Minimum WorkRequirements and Requirements for Updates 
a. For an Exploration License: 

i. annually, the Licensee shall prepare a report including a summary of the 
work completed,data gathered and a summary of what the data show, 
and planned adjustments to the work program, including costs. 

ii. at or before the end of the third year, the Licensee shall submit to the 
Licensing Authority a preliminary three-dimensional conceptual model 
and description of resource characteristics based on surface exploration 
and drilling plan. 

iii. at or before end of the fourth year, the Licensee shall commence drilling 
of full size deep reservoir confirmation wells. 

b. For a Class I Wellfield Development and Use License:  
i. within two years of issuance of a Class I Wellfield Development and 

Use License the Licensee shall apply for a power generation license;  
ii. within four years of the start of the License, the Licenseeshall submit a 

reservoir report stamped by a licensed engineer, and aninitial site plan 
showing probableproduction and injection well locations, plant location, 
and other facilities that would be constructed in the remaining license 
period; 

iii. prior to issuance of a power generation licensefor each power plant 
within the License Area, the Licensee shall submit toand receive 
approval from the Licensing Authority of a reservoir engineering report 
including updated numerical model; 

iv. within 60 days of the end of an operating year,the Licensee must meet 
minimum data handover requirements (such as production and 
reinjection data) as required in directives, and an updated work program 
and budget.  

 
13. Replacement and Issuance of Copies of Licenses 

a. The licensee may request from the Licensing Authority one or more copies of 
the license. Upon receiving such a request and payment of applicable fees, the 
Licensing Authority shall issue and deliver such certified copies to the 
licensee. 

b. The licensee may apply to the Licensing Authority for the replacement of a 
license that has been lost or destroyed. Upon receiving such a request and 
payment of applicable fees, the Licensing Authority shall issue and deliver 
replacement of such license to the licensee. 

 
14. Issuance of Class IWellfield Development and Use Licenses in Conjunction with 

Generation Licenses 
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a. To ensure diligence in providing electricity to the grid, a holder of a Class I 
Wellfield Development and Use License must apply for a power generation 
license within three (3)years of issuance of the Class I Wellfield Development 
and Use license. 

b. Based on the recommendation of the Geothermal Advisory Council, if such 
Council exists, and a reservoir engineering report that certifies that the 
reservoir is capable of the power generation proposed, and in consultation 
with the energy authority, the Licensing Authority shall grant a power 
generation license, including any limitations or conditions that should be 
placed on the license, and shall coordinate with the appropriate authorities to 
issue such license. 

c. A power generation may not be denied, unless in the LicensingAuthority’s 
opinion the Licensee has not met the requirements of the energy laws of 
Ethiopia and associated regulations; 

d. The power generation license shall be issued for a term ending on the same 
date as the Class I Wellfield Development and Use License. 

e. In the event of revocation or termination of a power generation license, or 
denial of an application for power generation license, the Class I Wellfield 
Development and Use Licensee shall have the right to sell or otherwise 
transfer its assets, including well(s) and license(s), to the Government of 
Ethiopia or to other parties, subject to government approval of transfers as 
provided in Article ___ of the Proclamation and other applicable laws and 
regulations. 

 
PART IV 

RENEWAL, TRANSFER AND REVOCATION OF LICENSES 
 

15. Renewal of Reconnaissance License Prohibited 
a. A Reconnaissance License shall not be renewable, as provided in Article___of 

the Proclamation. 
 
16. Renewal of an Exploration License 

a. An application for the renewal of an Exploration License shall be made at least 
sixty (60) days before the end of the license term, and shall include the 
following: 

i. evidence that all requirements during the term of the License have been 
met; 

ii. any change in the information submitted in applying for the original 
license or a prior renewal thereof; 

iii. annual reports containing information as specified by directive; 
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iv. details of the work program the licensee has carried out in the most 
recent period(s) for which a report is due, and related expenditure;  

v. plan for the work program and expenditures the applicant proposes to 
carry out and incur during the renewal period; 

vi. details of any part of the License area to be voluntarily surrendered, 
subject to the requirements of Article 20 of the Proclamation, unless the 
Licensing Authority agrees otherwise, an area to be surrendered, which 
shall be in simple geometric form as specified by directive; and 

vii. such other information as the Licensing Authority may reasonably 
request. 

b. After reviewing the documents submitted with the application and approving 
the application, and upon payment of the prescribed renewal fees by the 
applicant, the Licensing Authority shall renew the Exploration License in 
accordance with Article 16 of the Proclamation. 

c. License renewal shall not be granted if confirmation of the deep reservoir is not 
complete within the initial license period. 

 
17. Renewal of aClass I Wellfield Development and Use License 

a. An application for the renewal of a Class I Wellfield Development and Use 
License may be made at any time during the term of the License, andmustbe 
made at least ninety daysprior to the expiry of the term of the License; and 
shall include the following: 

i. any change in the information submitted in applying for the original 
license or a prior renewal thereof; 

ii. report of work completed in the most recent reporting period and work 
plan for the renewal period; 

iii. a power purchase agreement and valid power generation license or 
application for renewal of power generation license for the requested 
term of renewal; and 

iv. such other information as the Licensing Authority may reasonably 
request. 

b. After verifying the documents attached with the application, approving the 
proposed plan for the renewal period, and upon payment of the prescribed 
renewal fees by the applicant, the Licensing Authority shall renew thelicense 
in accordance with Article 16, 2/ of the Proclamation. 

 
18. Transferof License 

a. An application for the transfer of an Exploration License or Class I Wellfield 
Development and Use Licensein accordance with Article __of the 
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Proclamation shall be made in writing on a prescribed form to be established 
in directives, with an accompanying fee, and shall include the following: 

i. information regarding the identity and technical and financial 
qualifications of the proposed transferee; 

ii. certification that the licensee’s interest in the license area will be 
transferred in its entirety;  

iii. a notarized statement signed by the proposed transferee agreeing to 
undertake and comply with all the terms and conditions of the license, 
including the applicable work program and expenditure and any other 
undertakings of the licensee; and 

iv. all details of the contractual, economic and financial terms and 
conditions of the proposed transfer or assignment. 

b. An application for the encumbrance of an Exploration License or aWellfield 
Development and Use License shall be made in writing on a prescribed form 
to be established in directives, with an accompanying fee, and shall include 
the following: 

i. information as to the identity of the proposed encumbrancer; 
ii. the nature, terms and conditions of the security interest proposed to be 

granted; and 
iii. the conditions under which the proposed security interest would be 

realized, including such safeguards as the Licensing Authority may 
require to assure the financial and technical qualifications of the 
eventual acquirer of the license and its undertaking to respect the terms 
and conditions of the license, the work program and any other 
undertaking of the licensee. 

c. Application for transfer or encumbrance of a Class II Geothermal Resources 
License, if the oversight of such License is undertaken by the Licensing 
Authority, shall meet the applicable requirements of this Article. 

d. The Licensing Authority shall review such applications and issue decisions 
based upon directives. 

 
19. Revocation and Suspension 

The Licensing Authority may revoke any license on any of the grounds listed 
underArticle 33 of the Proclamation. 

a. Prior to revocation, the Licensing Authority shall follow the notice provisions 
in Article 32 of the Proclamation, provided that, such notice will not be 
required in circumstances in which the Licensing Authority has grounds to 
believe that immediate suspension of geothermal operations is required to 
protect human health, safety and welfare or the environment. 
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b. Following notice, the Licensing Authority may issue administrative orders and 
assess penalties as provided in directives.  

c. The Licensing Authority may pursueany additional sanctions or 
remediesauthorized under the laws of Ethiopia. 

d. Primary Infractions 
i. Any person who: 

1. undertakes geothermal operation without having obtained the 
appropriate license; 

2. makes a false statement or fraudulent misrepresentation in 
connection with anapplication or relating to a license; or 

ii. Any licensee who: 
1. conducts geothermal operations in a reckless, grossly negligent 

or willfully improper manner; 
2. conducts geothermal operations in an unsustainable manner, 

inconsistent with the reservoir engineering report; 
3. commits repeated violations of obligations relating to 

environment, health, safety or other geothermal operations; or 
4. fails repeatedly and materially to meet administrative and fiscal 

obligations; shall be liable for a primary infraction. 
e. Secondary Infractions  

i. A licensee who: 
1. fails to maintain books and records or other documents or 

materials required or maintains books and records which are 
materially incorrect or incomplete, fails to file reports or other 
documents or fails to give notices required; 

2. conducts geothermal operations in a negligent manner or in a 
way which endangers the health or safety of any person, the 
environment or the resource, fails to observe good geothermal 
wellfield development and use practices generally, or fails to 
observe an obligation of a license;  

3. fails to make any payment when due under the Proclamation or 
these regulations; or 

4. fails to grant a duly authorized official of the Licensing 
Authority entry into the license area, the area covered by a 
license or access to any other site or premises of the 
geothermal operations or to his books, records, other 
documents or materials, or fails to carry out a lawful order or 
instruction of such official; shall be liable for a secondary 
infraction. 

f. Administrative violation  
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i. Any licensee who: 
1. fails to maintain his books and records in a complete, accurate 

and current manner, excluding such deficiencies which are 
materially incorrect or incomplete. 

2. fails in a timely manner to file all reports and other documents 
or to give notices required; or 

3. fails to carry out geothermal operations in a proper and prudent 
manner or to observe regulations or directives, but which 
failure does not endanger the health or safety of any person, the 
environment or the geothermal reservoir; shall be liable for an 
administrative violation. 

g. Sanctions for infractions 
i. The sanction for an act or an omission which constitutes a primary 

infraction under these Regulations may include the immediate 
revocation of the license to which the infraction is related and a fine not 
exceeding ________Birr, and if the person commits another act or 
omission which constitutes a further such infraction, the amount of the 
fine may be doubled. 

ii. If the licensee immediately takes remedial action to correct an action or 
omission which constitutes a secondary infraction under Article___ of 
these Regulations after being given notice of the infraction, the 
applicable sanction shall be a fine not exceeding ________ Birr. If, 
however, the person concerned cannot or does not take remedial action, 
the amount of the fine may be doubled. In addition, if the licensee does 
not take remedial action or if the infraction results in an imminent or 
continuing danger to the health and safety of any person, the 
environment or the geothermal resource, the Licensing Authority may 
immediately order the Licensee to suspend its geothermal operations 
pending correction of the infraction, and the License shall be suspended 
until such act, omission or condition is rectified.  

h. If the Licensee does not immediately take remedial action after being given 
notice of an act or omission which constitutes an administrative violation 
under these Regulations, it shall be subject to a fine not exceeding _______ 
Birr per day. 

i. If any act or omission which constitutes a secondary infraction or an 
administrative violation is of a continuing or repeated nature, the Licensing 
Authority may deem it to constitute a primary or a secondary infraction, 
respectively, and the licensee concerned shall be subject to the applicable 
sanctions.  
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j. Any person who violates the provisions of these Regulations other than those 
stated in this Article shall be subject to the penalties provided for under 
Article 49 of the Proclamation. 

k. The Ministry shall by regulationestablish the amount of fines and penalties, 
and shall revise the amount of fines provided under this Article every five 
years as it thinks appropriate reflecting the changes of circumstances.  

 
20. Records and Reports 

a. All Licensees shall maintain in Ethiopia during the term of the license: 
i. regular records of: 

1. accidents or incidents that endanger or harm human health or 
the environment, and shall report the same without delay after 
the event; 

2. changes to facilities and operations; 
3. all employees (by category); 
4. inventories of all equipment, machinery and other physical 

assets. 
ii. copies of all analyses and technical and other reports relating tothe 

environment and geothermalresources in the license area; 
iii. records of data required to be collected as provided in the License, based 

on the work program elements and in compliance with the African 
Union Code of Practice for Geothermal Drilling. 

b. The holder of an Exploration license shall record: 
i. detailed data on well development, including well logs; 

ii. detailed data on temperature, pressures and flows recordedon a daily 
basis for periods when wells are in production or reinjection; and 

iii. other information as provided in the License.  
c. The holder of an Exploration License shall record and submit to the Licensing 

Authority: 
i. fordrillingand testing operations, for every well, a monthly report 

including, as appropriate, logs relating to the well, as well as any 
testresults. 

ii. once a year, within sixty (60) days aftertheanniversaryof the issuance of 
the license, a report with respect to the previous year, specifying: 

1. the progress of operations pursuant to the work program, 
2. the results obtained; 
3. events of significance, includingaccidents or spills; 
4. the number of persons employed, by category; and 
5. expenditures by type. 
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d. The holder of a Class I Geothermal Wellfield Development and Use license 
shall submit to the Licensing Authority each year within sixty (60) days 
aftertheanniversary of license issuance a report specifying for each month in 
the previous year: 

i. the total quantities of geothermal fluids extracted and any subsequent 
variations of their physical and chemical characteristics; 

ii. the specific quantities of geothermal fluids delivered to the facility; 
iii. the quantities of by-products, if any, extracted from geothermal fluids; 
iv. all occurrences and accidents resulting in serious injury or death; 
v. the number of persons employed, by category; and 

vi. the amount of electricity transmitted from a busbar or other agreed point 
of delivery to the transmission grid. 

e. The holder of a Class I Wellfield Development and Use license shall submit to 
the Licensing Authority at least every five years an updated reservoir 
engineer’s report including numerical model that is acceptable to the 
Licensing Authority. 

f. Where a holder of a Class I Wellfield Development and Use license or a Class 
II Geothermal Resources License is a juridical person, the holder shall submit 
to the Licensing Authority, in triplicate, within the month following every 
annual general meeting, the report of the Board and that of the auditors, the 
complete statement of accounts relating to the last financial year, and copies 
of the resolutions, if any, adopted at the meeting. 

 
21. Confidentiality 

a. At no time shall the government disclose, without the written consent of the 
person supplying it, to any person other than Government advisers, financial 
institution or donor agencies from which Government may wish to seek 
funding assistance for geothermal projects, or persons employed by or on 
behalf of the Government, any proprietary information explicitly identified as 
such in reports and records of the licensee; provided that resource-related 
information thus identified shall be made publicly available upon surrender or 
termination of the License. 

b. Notwithstanding sub-article (a) this Article 22, the Licensing Authority may 
use information provided to it by the Licensee for the purpose of preparing 
and publishing reports and returns required by law, preparing and publishing 
reports and surveys of a general nature, or providing evidence in any legal 
proceeding in which the Licensing Authority is a party. 

 
PART V 

BIDDING 
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22. Competitive Bidding  

The Licensing Authority may issue Exploration Licenses and Class I Wellfield 
Development and Use Licenses by competitive bidding as provided in Article 17 of 
the Proclamation and this regulation. 
 

23. Establishment of a Geothermal Advisory Council. 
a. The Licensing Authority mayestablish a process for selection of a Geothermal 

Advisory Council to provide advice on such geothermal matters as it may 
from time to time determine, including the review of and provision of 
recommendations related to procedures for bidding, areas open for bidding, 
establishment of minimum requirements for bids, preparation of bid 
documents, evaluation of bids, bid award and conditions of award.  

b. The Geothermal Advisory Council shall consist of such number of members 
covering required areas of expertise as determined by the Licensing Authority, 
including persons with experience in exploration management, reservoir 
engineering, finance, economic modeling, geophysics, geology and 
geochemistry as applied togeothermal projects.  

c. Such Council shall not be a standing committee, but shall be selected for a term 
to be determined by the Licensing Authority, and shall provide services on an 
as-needed basis. 

 
24. Responsibilities and Authorities of the Licensing Authority.  

In tendering a License area for bid tender, the Licensing Authority shall, with the 
advice and recommendations of the Geothermal Advisory Council, if such Council 
has been established, 

a. Establish a schedule for the bid tender and selection process; 
b. Determine the area available for bid; 
c. Establish technical and financial minimum qualifications for incorporation in 

bid packages; 
d. Establish criteria, including a point system; and a process for evaluation of 

bids, including evaluation criteria relating to the establishment of the power 
plant, the generation of electricity,and the tariffscharged by generation 
licensees; 

e. Prepare bid documents, including, for Class I Wellfield Development and Use 
Licenses, terms of a power purchase agreement, and other project agreements 
as applicable; 

f. Establish the minimum bid amount and the terms of acceptable cash payment 
or other financial arrangements, for each bid tender. 



Combined Updated Draft Regulations  
4 June 2016 

22 
 

g. Establish a secure electronic data room to be accessible by potential bidders 
only upon payment of fee for the bid package and execution of a non-
disclosure agreement; 

h. Announce the tender through appropriate means; 
i. Evaluate bids received; 
j. Identify a prospective successful winning bid; 
k. Negotiate and finalize terms of a license to be issued to the successful bidder, 

or if no winning bid is received, withdraw the proposed License Area from 
competitive consideration, or, for Exploration License, if an application has 
been submitted by one applicant prior to the bid tender, the Licensing 
Authority shall review the application and issue a licenseto a qualifying 
licensee, consistent with the terms in the bid package; 

i. collect fees and ensure posting of adequate bonds as required; and 
ii. inform bidders on the outcome of the bidding process and, may, upon 

request by a bidder within 30 days of the receipt of the outcome, provide 
a debriefing to that bidder on the evaluation of its bid. 

 
25. Competitive Process for Obtaining anExploration License or Class I Wellfield 

Development and UseLicense. 
a. The Licensing Authority shall, where required by the Proclamation and subject 

to any limitations therein, conduct competitive bidding and issuance of 
licenses except for any area where an existing geothermal license has been 
issued under the Mining Proclamation and is in effect as of the date of 
adoption of the Proclamation. 

b. The competitive licensing process consists of the following steps: 
i. where the Licensing Authority receives an application for an Exploration 

License, 
1. subject to the provisions of Article 17 of the Proclamation, the 

Licensing Authority shall,within 30 days,determine whether 
the application is complete and valid, whether the information 
provided by the applicant and information otherwise available 
to the Licensing Authorityjustify initiating a competitive 
bidding process for the area applied for or part thereof, provide 
notice by publication in a national newspaper inviting other 
interested persons to applywithin thirty (30) days by means of a 
short application to be established by directives, expressing 
interest and providing preliminary information about the 
technical ability and financial capacity of the interested party; 

2. ifno expressions of interest are received following the public 
notice, the application shall be reviewed and a decision made 
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as to issuance and terms and conditions based on the 
application;  

3. if expressions of interest are received following public notice  
the Licensing Authority shall notify the applicant and other 
interested parties of its intent to initiate the competitive bidding 
process; 

4. within 60 days of notice to the applicant and other parties of its 
intent to initiate a competitive bidding process, the Licensing 
Authority shall prepare a bid package and conduct a bidding 
process as provided in subsequent Articles of this Regulation 
and offering a license to the successful bidder; provided that, if 
the applicant is the sole bidder, the bidding process shall be 
deemed complete and a license may be issued based on the 
license application and negotiations with the applicant. 

ii. absentsubmission of anApplication for an Exploration License triggering 
the process described in sub-article (b) (i) of this Article, the Licensing 
Authoritymay initiate a bidding process in its discretionand may offer a 
license to the successful bidder pursuant to the terms of the bid tender. 

 
26. Bid Package  

A bid package shall be assembled by the Licensing Authorityor a bid evaluation 
committee including technically competent members, with the advice of the 
Geothermal Advisory Council if such Council has been established. The bid package 
shall be made available to prospective bidders upon request and payment of the 
applicable fee. The bid package shall be available at anelectronic data room 
established for the purpose, upon payment of a fee, and shall contain the following 
information: 

a. Deadline for submission and opening of proposals; 
b. The basis and process for determining the winning bid; 
c. Model Development and Use license and model power generation license 

containing the proposed terms and conditions of a license including exhibits 
and other documentation;  

d. Minimum bid amounts, whichmay be based in part on considerations of 
expenditures by the Government of Ethiopia in exploratory work, including 
reservoir confirmation drilling; 

e. Terms of payment of bid amounts by the winning bidder, including 
i. payment of a minimum of 20% of the total bid amount at the time of bid 

award, and 
ii. payment of the remainderof the bid amount at the time of Licensee’s 

closing of long term project financing or within one year of power plant 
commissioning, whichever is earlier; 
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f. Evaluation criteria and selection method to be used; 
g. Requirements of payments and/or posting of performance bonds or other 

security by a successful bidder, which requirements may be based on the type 
of financial terms offered. 

h. Preliminary terms of a power purchase agreement and other project documents, 
and 

i. All other information or materials determined by the Licensing Authority 
relevant to effective implementation of these regulations.  

 
27. Publication of Notice and Solicitation of Bids for Competitive License Bid Tender 

a. At least 90 days before the date of bid opening, and 30 days after that first 
notice, the Licensing Authority shall provide notice of a License bid tender by 
the following means:  

i. by publishing a notice in the national NegaritGazetta; 
ii. by posting a notice in the Licensing Authority office and on its website; 

iii. by publishing a notice in a newspaper of general circulation in Ethiopia; 
iv. by providing a notice for publication by international associations and 

organizations supporting and promoting geothermal resource 
development; 

v. by making notice available for posting to other Government offices 
having jurisdiction over any of the included lands. 

vi. issuing news releases; and 
vii. notifying interested parties of the license tender. 

b. The call to start the bidding shall contain: 
i. name or designator number of the proposed license area covered by the 

tendering procedure; 
ii. maps showing the location, satellite images if available, and GPS 

coordinates of the proposed license area; 
iii. information regarding where the bidder may secure a bid package and 

access to the bidding electronic data room, required payment for bid 
package, and signing of a non-disclosure agreement; 

iv. the place, dates and times of the bid tender, acceptance of bids, the 
amount of the bid bond required, and fees; and 

v. other information as determined by the Licensing Authority to 
encourage participation in the proceedings. 

 
28. Submittal of Bids 

a. Bidders must submit bids in a form and with contents that are consistent with 
the requirements of Article 8 of these regulations and the bid package, and 
shall: 
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i. submit bids during the time period and to the Licensing Authority office 
specified in the License Bid tender notice; 

ii. submit bids on a form to be provided by the Licensing Authority and by 
a method required by the Licensing Authority; 

iii. include in each bid the bid bond as determined by the Licensing 
Authority; 

iv. submit technical information as required in the bid package, a work 
program and associated budget, schedule for execution of the work 
program, and letter of commitment by financial backerscommitting to 
the project should the bid be successful; 

v. provide a financial proposal of a type prescribed in the bid package; 
vi. provide a complete license application; and 

vii. label each envelope containing a bid with the license area name or 
number and the statement “Not to be opened before [date posted in the 
tender notice];’’ and submit the envelope, with required bond to the 
Licensing Authority office by the date and time specified in the bid 
package, together with two electronic copies addressed to the address 
specified. 

viii. collusion amongst bidders or intimidation of bidders is prohibited. 
 
29. Minimum Requirements for a Successful Bid  

a. For licenses that may be issued as a result of the auction, the bidder must meet 
the requirements of the Proclamation and this regulation. 

b. Bidders shall post bonds as required, including bonds thatwill remain in effect 
until project commissioning. 

c. The bidder must meet technical and financial qualifications and terms 
established by the Licensing Authority.  

d. A bidder may not withdraw a bid after closing of the bid acceptance period. 
Submittal of a bid constitutes a legally binding commitment by the bidder. 

e. The Licensing Authority may reject a bid if: 
i. there is no bid above a minimum bid amount set by the Licensing 

Authority; and 
ii. the Licensing Authority determines that no bidder meets the technical or 

financial qualifications in the bid package. 
 
30. Bidding Process and Award 

a. Bids shall be submitted within 90 days from the issuance of the bid notice. 
b. Secure bids received in response to the notice of license bid tender shall be 

opened by the Licensing Authority at a public bid opening on the 90th day 
following notice of bid tender, at an hour specified in the notice. 
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i. the opening of bids is for the sole purpose of publicly announcing and 
recording the bids received.  

ii. no bids shall be accepted or rejected at that time. 
iii. the Government of Ethiopia reserves the right to reject any and all bids 

received for any area proposed for bid tender; provided, however, that 
the Government of Ethiopia may not reject bids that exceed a minimum 
threshold on the basis of bid amount alone. 

c. The Licensing Authority shall provide the bids to the Bid Evaluation 
Committee, and, on the condition of confidentiality, request its assessment of 
the qualifications and financial terms of the award and its recommendation of 
the most qualified bidder. 

d. The Licensing Authority shall consider the recommendation of the Bid 
Evaluation Committee in selecting the winning bid. If the Licensing Authority 
does not agree with the recommendation of the Bid Evaluation Committee, it 
shall refer the matter back with the reasons for its decision. 

e. Within 120 days of the bid opening,the Licensing Authority shall provide 
written notice of the final decision on the bids to those bidders whose bonds 
have been posted in accordance with instructions set forth in the notice of bid 
tender.  

f. If a bid is awarded, within 60 days and upon execution of the power purchase 
agreement and other project documents, and a determination by the Licensing 
Authority that the biddermeets the requirements for license issuance,two (2) 
originalsof the license, executed by the Licensing Authority, shall within 60 
days be transmitted with the notice of acceptance to the successful bidder.  

i. the bidder shall, not later than the 15th day after receipt of the license, 
shall sign both originalsof the license as acknowledgement of receipt 
and acceptance of license terms including terms of associated 
documents, and shall return one signed original of the license to the 
Licensing Authority, together with the first year's regional state rental as 
provided in directives, any other fees as identified in the bid documents, 
and minimum payments as provided in Article 4(f) of these regulations. 

ii. bonds shall be released for rejected bids, upon acceptance of the license 
by the successful bidder. 

g. If the successful bidder fails to execute the license within the prescribed time 
or otherwise fails to comply with the applicable regulations, the bond shall be 
forfeited and deposited in the geothermal fund. 

h. If the awarded license is executed by an attorney-in-fact acting on behalf of the 
bidder, the license shall be accompanied by evidence that the bidder 
authorized the attorney-in-fact to execute the license on its behalf. Reference 
should be made to the name or number of the License area. 
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i. The fully executed license shall be recorded in the Register of Geothermal 
Resources, as provided in Article 9 of the Proclamation and this regulation, 
and the Licensee shall provide written confirmation of recording to the 
Licensee. 

 
31. Submittal of Payments Following Bid Award 

a. The selected bidder must make payments by means deemed acceptable by the 
Licensing Authority. 

b. By the close of official business hours on the day of the bid award or such 
other time thereafter as the Licensing Authority may specify, the successful 
bidder must submit for each license area: 

i. financial payment or arrangement and/or pledge of security acceptable to 
the Licensing Authority, as provided in the bid package; 

ii. the fullamount of the first year’s land use fees; and 
iii. theapplicable Class I Wellfield Development and Use license fees. 

c. Additional payments by the selected bidder shall be made within a timeframe 
consistent with financial terms established pursuant to bid award. 

d. If the successful bidder fails to make all payments required under this section 
the Licensing Authority may revoke acceptance of the bid and keep all money 
that has been submitted; and the bidder shall forfeit its bid bond to the 
Licensing Authority. 

 
32. Objections 

a. License bid tender participants may submit objections to the Licensing 
Authority in writing based on an assertion of deviation from the procedure 
stipulated in bid documents. An objection shall include specific reasons for 
objection, facts supporting the objection, and shall be submitted to the 
Licensing Authority within ten (10) working days from the notification of the 
bid outcome. 

b. Upon receipt of an objection as provided in sub-article (a) of this Article, the 
Licensing Authority shall immediately cease processing bid documents or 
licenses or any other ancillary processes or documents relating to that bid, 
pending resolution of the objection, and shall provide its reasoned response 
within ten (10) working days from the receipt of the objection letter.  

c. In the event the objection referred to in sub-article (a) is supported by the facts 
provided by the bid participant, the bids may be re-evaluated based on the 
outcome of the objection, or the process may be repeated, in the discretion of 
the Licensing Authority.  

 
33. Permits  
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The Licensing Authorityshall provide reasonable assistance to the licensee or winning 
bidderin securing the necessary permits and approvals required under other laws and 
regulations of Ethiopia, provided, however, that the licensee shall at all times be fully 
responsible to secure and comply with all permitsand permissions required under the 
laws of Ethiopia.  

 
 

PART VI 
DATA MANAGEMENT  

 
34. Establishment of Data Management Program 

The Licensing Authority shall establish a process for geothermal resources data 
collection and management in cooperation with GSE or its successor entity 
responsible for geothermal data acquisition management and accessibility. 
Coordination between the Licensing Authority and GSE or its successor entity will be 
guided by the following actions and principles: 

a. The Licensing Authority and GSE or its successor entity shall execute a 
memorandum of understanding relating to responsibilities for data acquisition 
management and accessibility.  

b. GSE or its successor entity shall ensure data integrity through appointment of a 
person who is responsible for establishing and overseeing implementation of 
standardized, consistent data recording and reporting protocols.  

c. The Licensing Authority shall provide information upon request according to 
applicable law and established procedures and may charge reasonable fees as 
appropriate. 

d. Upon establishment of the process and repository for geothermal resources 
data, electronic data rooms shall be developed containing information about 
geothermal resources in Ethiopia, and a process for access to those data rooms 
by the general public shall be established in directives; in addition, special 
data rooms for each bid tender shall be established, with access limited to 
entities who have paid a fee for a bid package, as provided in Article 4(g) of 
these regulations. 

e. The long-term goal is to build capacity in an existing or new government entity 
that is responsible for establishing and managing electronic databases, with 
metadata to identify the source of data, and dissemination of data in response 
to public- and private-sector requests. 

 
PART VII 

GEOTHERMAL DRILLING OPERATIONS 
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35. Applicability 
These regulations establish permitting and operating requirements for drilling Class I 
geothermal wells. Unless otherwise provided in these regulations, all planning and 
development of infrastructure required prior to drilling a well, drilling of wells and 
conduct of related activities for the purpose of performing flow tests, producing 
geothermal fluids, injecting fluids into a geothermal reservoir, or plugging and 
abandonment of wells shall be conducted consistent with the directives issued by the 
Licensing Authority or the relevant Minister.  
 

36. General Standards Applicable to Drilling Operations.  
Drilling operations must: 

a. Meet all environmental standards, including standards relating to air emissions 
and water quality; 

b. Be conducted according to international best practices; 
c. Prevent unnecessary impacts to surface and subsurface resources; 
d. Conserve geothermal resources and minimize waste; 
e. Protect public health, safety and property; 
f. Ensure worker safety; and 
g. Comply with other requirements as may be established by law, regulation, 

directive or rules.  
 
37. Orders or Instructions Issued by the Licensing Authority.  

The Licensing Authority may: 
a. Approve plans of development; 
b. Approve drilling programs; 
c. Approve well design plans and well drilling permit applications for individual 

wells;  
d. Issue directives and rules; and 
e. Issue written instructions and orders. 

 
38. Establishment of a Selection Process for Peer Review  

a. The Licensing Authority shall establish a process for selection of qualified 
individuals or entities to provide peer review for well design plans and permit 
applications.  

b. The process shall include publication of Terms of Reference for submittal of 
qualifications, and selection of qualified individuals or firms shall be based on 
experience and expertise in geothermal drilling. 

c. The Licensing Authority may establish a short list of companies pre-approved 
and certified to provide peer review; such list shall be updated at least every 
two years.  
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39. Approval ofPlan of Development  
a. A plan of development describes the overall program of the infrastructure and 

facilities proposed for development of the project, including roads, pipelines, 
wells, sumps, water source development and water storage facilities.  

b. The Licensee must send the Licensing Authority: 
i. a complete plan of development accompanied by the appropriate fee; 

ii. a health and safety plan; and 
iii. baseline environmental information. 

c. The Licensee may initiate site improvements upon approval of the plan of 
development, including environmental assessment and social and community 
safeguards; provided that the Licensee may not start any drilling operations 
until the Licensing Authority has approved the drilling program, and well 
design plan for one or more wells and well permit for each well. 

 
40. Drilling Program and Approval of Drilling Program 

a. A drilling program describes how the Licensee will drill for and test the 
geothermal resources covered by its license. The plan may include multiple 
locations at which the Licensee proposes to drill within the license area, and 
describes the number of well pads and number of wells that are anticipated to 
be developed. 

b. A drilling program shall be submitted in the proper form and accompanied by 
the appropriate fee. 

c. The Licensing Authority shall review the drilling programin coordination with 
the authorized environmental and health and safety authorities and may issue 
an approval in a form to be determined by the Licensing Authority or relevant 
Minister in directives. 

d. The drilling program must provide sufficient information to assess the 
environmental and social impacts of the proposed operations for each well, 
including: 

i. well pad layout and design; 
ii. a description of existing and planned access roads; 

iii. a description of any ancillary facilities/infrastructure required; 
iv. the source of drill pad and road building material; 
v. the water source purposes of use and quantities; 

vi. plans for surface reclamation; 
vii. a description of procedures to protect the environment and other 

resources;  
viii. environmental assessment; 

ix. social and community assessment and safeguards; and 
x. any other information the Licensing Authority may reasonably require. 
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41. Time for Submittal of Licensee’s Drilling Program 
a. The Licensee may not start any activities described in the drilling program 

until the Licensing Authority approves the drilling program. 
b. The Licensee may submit its drilling program as part of its annual update to the 

work program, an amendment to an existing program; or, if the proposed 
drilling program is not inconsistent with the Licensee’s existing work 
program, the Licensee may submit its drilling program, and if approved, shall 
update its work program accordingly, following approval or as part of its 
annual update. 

c. The Licensing Authority shall within 30 days approve the drilling program, 
and if no decision is issued within 30 days, the drilling program shall be 
deemed to be approved. 

 
42. Variance of Drilling Program 

a. The Licensee must submit a written request for variance to the Licensing 
Authority describing proposed changes to the drilling program. 

b. The Licensee is not required to request a variance if it proposes to do less work 
than proposed in the original drilling program, as long as it does not involve 
changing drilling plans in a way that might compromise well integrity, or 
health, safety, and environmental controls. 

c. The Licensee may not proceed with any change to the drilling program until 
the Licensing Authority has provided written approval of a variance. 

d. A variance shall be granted if it does not involve significant changes in 
expected geology or reservoir conditions, or infrastructure changes 
substantially affecting the environment or the community. 

e. The Licensing Authority shall within 5 working days approve avariance to 
drilling program, and if no decision is issued within 5 working days, the 
variance to the drilling program shall be deemed to be approved. 

 
43. Well Design Plan and Well Drilling Permit Application  

a. A well design plan describes the proposed design and all the operational 
aspects of the Licensee’s proposal to drill, including drilling, logging, testing 
and completion of a well, and shall conform to the provisions of the African 
Union Code of Practice for Geothermal Drilling.  

b. The well design plan will be submitted for each individual well and shall 
provide sufficient information to allow for an objective determination as to the 
suitability of the design including description of the geologic target, any 
proposed directional drilling, and the detailed casing program and materials.  

c. The Licensee shall engage the services of a peer review of the well design plan 
and shall pay for the review.The peer review report will be provided directly 
to the Licensing Authority with its findings and recommendation; if the peer 
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review report recommends approval, the Licensing Authorityshall, within 10 
(ten) days of receipt of the report, issue a written notice to the Licensee 
approving the well design plan and/or well drilling permit(s); if no decision is 
issued within 10 days, the well design plan shall be deemed to be approved. 

 
44. Applicability of Drilling Program to More than One Well 

a. The Licensee’s drilling program may apply to more than one well, provided the 
Licensee will drill the wells in the same manner and expects to encounter 
similar geologic and reservoir conditions.  

b. The Licensee must submit a separate well design plan and well drilling permit 
applications for each well to be drilled, and may submit applications for 
multiple wells simultaneously, so long as an application is submitted and 
approved for each well identified in the plan.  

 
45. Amendment or Variance to Well Design Plan or Well Drilling Permit Application 

a. The Licensee shall file with the Licensing Authority a written and signed 
statement describing a proposed amendment or variance to the Licensee’s well 
design plan or well drilling permit application,providing the basis and 
justification of the amendment or variance, and including a statement by a 
third party peer reviewer that the new or changed design plan or permit will 
maintain well integrity and will not unreasonably increase risk in 
implementing the well design plan and well drilling.   

b. Upon the Licensee’s filing of a written, signed statement as provided in sub-
article (a) of this Article, the Licensee may proceed with implementation of 
the well design plan or well drilling permit application consistent with the 
amendment or variance described in the statement. 

 
46. Posting of Bond  

a. Before starting any drilling operation, the Licensee must send the Licensing 
Authority a bond,in the amount to be determined by the Licensing Authority, 
prior to commencingdrillingthe well(s); and  

b. the Licensee shall secure the Licensing Authority’s approval of the Licensee’s 
bond. 

 
47. Release of Drilling Bond 

The Licensing Authority will release a drilling bond upon request by the Licensee if 
the Licensing Authority determines that the Licensee has: 

a. Plugged and abandoned the well covered by the bond; or 
b. Transferred ownership and control of the well, in good condition, consistent 

with the laws of Ethiopia and any applicable drilling code. If transferred to 
the Government of Ethiopia, no replacing bond is required; if transferred to a 
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private entity, the bond must be replaced by the transfereeby a substituting 
bond in the same amount and with similar conditions. 
 

48. Conducting Drilling Operations 
a. Operational requirements for drilling a well shall include the following: 

i. prior to drilling a well and during drilling, the Licensee must: 
1. conduct training, to ensure its personnel are capable of 

performing standard and emergency procedures quickly and 
effectively;  

2. use properly maintained equipment;  
3. implement operational practices that allow for quick and 

effective emergency response;  
4. prior to initiation of drilling, have a certification of well 

control; and 
5. keep the well under control at all times; 
6. conduct safety meetings weekly. 

ii. the Licensee’s operation must at all times comply with the requirements 
of The African Union Code of Practice for Geothermal Drilling or as 
established in directives. 

 
49. Environmental and Health and Safety Requirements for Drilling and Operations 

a. The Licensee must conduct its drilling and operations to: 
i. protect the quality of surface and subsurface water, air, natural 

resources, wildlife, soil, vegetation, and natural history; 
ii. protect the quality of cultural, scenic, and recreational resources; 

iii. accommodate, as necessary, other land uses; 
iv. minimize noise; and 
v. prevent property damage and unnecessary or undue degradation of the 

lands. 
b. The Licensee must remove or, with the Licensing Authority’s approval, 

properly store all equipment and materials that are not in use; 
c. The Licensee must retain all fluids from drilling and testing the well in 

properly designed pits, sumps, or tanks; 
d. When the Licensee no longer needs a pit or sump, it must abandon it and 

restore the site as the Licensing Authority directs it to; 
e. In the event of exceedance of environmental standards or requirements, the 

Licensee must immediately take steps to abate the exceedance and mitigate 
any impacts on the environment;  

f. The Licensee must minimize the volume of any hazardous chemicals and 
explosives on site to that amount necessary for efficient operations and must 
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transport, manage and store consistent with international standards and best 
practices and the laws of Ethiopia;  

g. The Licensee must immediately report to the local authorities and the 
Licensing Authority  

i. loss of control of the well;  
ii. all incidents or accidents resulting in or potentially threatening harm, 

including injury or death, to persons in the License Area or nearby 
communities; and  

iii. discharges to the environment of materials of types or in volumes 
detrimental to the environment.  

h. The Licensing Authority may establish a safety inspection program, including 
a designated safety inspector, to ensure compliance with health and safety 
requirements, and, in addition to any health and safety plans required as a 
condition of license approval, may require the Licensee to prepare an 
emergency response plan or contingency plan showing how the Licensee will 
respond to emergency situations threatening the public health and safety, 
worker safety, property, or the environment. 

 
50. Certifications 

a. All tool pushers, drilling superintendents, and permittees' representatives 
(when the permittee is in control of the drilling) are required to have 
completed an internationally recognized well control certification program 
and furnish the certification of satisfactory of completion to the Licensing 
Authority prior to the start of any drilling operations. The certification must be 
renewed every two years. 

b. Welding of wellhead connections must be performed by a certified welder 
using materials in conformance with directives established for this purpose. 

 
PART VIII 

CLASS II LICENSES 
 

51. Authority to Issue Class II Geothermal Resources Licenses 
a. All Class II Geothermal Resources License applications shall be submitted to 

the Licensing Authority for registration and initial review.  
b. If a Class II Geothermal ResourcesLicense application submitted to the 

License Authority indicates that the project will utilize a more than 2,000,000 
cubic meters of Geothermal Resources annually and the anticipated 
temperature of the resource is greater than120 degrees Celsius, the Licensing 
Authority shall process the application in accordance with the applicable 
health, safety, environmental and drilling requirements for Class I Wellfield 
Development and Use Licenses; provided, that the Licensing Authority 
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shallcoordinate its review with the State that is the location of the proposed 
project. 

c. If a Class II Geothermal ResourcesLicense application submitted to the 
Licensing Authority indicates that the project will utilize a total of 2,000,000 
cubic meters or less of Geothermal Resources annually and the anticipated 
temperature of the resource is 120 degrees Celsius or lower, the Licensing 
Authority shall, following registration and initial review of the Application, 
promptly send/transfer the application to theauthorized licensing entity in the 
State where the proposed project would be located for further review and 
issuance or denial of a license by the State, provided that, at any time, a State 
may request that the Licensing Authority retain or undertake review of a Class 
II Geothermal Resources License Application, issue a Class II Geothermal 
Resources license pursuant to such Application, orundertake regulatory 
authority over all or part of a Class II Geothermal Resourcesproject that would 
otherwise be subject to oversight by the State. 

 
52. Application for Class II Geothermal Resources License 

An application for a Class II Geothermal Resources License shall be made in writing 
to the Licensing Authority on the prescribed form, accompanied by the prescribed 
application fees, and shall include the following particulars: 

a. Where the applicant is a natural person: 
i. full name, nationality, and date of birth, 

ii. profession; and 
iii. country of residence and address. 

b. Where the applicant is a juridical person: 
i. its name, legal form, nature of business and principal place of business; 

ii. address of its head office; and 
iii. name, address, telephone number, and email address of the applicant’s 

designated agent or representative in Ethiopia. 
iv. copies of its memorandum and articles of association; 
v. the name and nationality of every director or equivalent officer; and, if 

the juridical person holds a capital share, the name of any person who is 
the beneficial owner of more than five per cent of the issued capital 
share; 

vi. a copy of the latest annual report of the board of directors, if any; 
vii. copies of balance sheets, profit and loss statements and auditor’s reports 

for the previous three years, if any; 
viii. a list of the names of the board of directors, showing the address and 

nationality of each; and  
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ix. the name and title of any person or persons authorized to sign on behalf 
of the applicant. 

c. For any applicant, whether a natural or juridical person:  
i. proof of registration to conduct business in Ethiopia; 

ii. a short summary of information available to the applicant that 
describes how and why the area has the potential for geothermal 
development and use, including – 

1. detailed geological maps of the area, indicating location of 
major structural features and manifestation and/or areas of 
alteration; 

2. geothermometer temperatures based on water and gas 
sampling; 

3. interpretation of any geophysical surveys conducted, including 
any maps; 

iii. a proposal for delineation of the area to be covered by thelicense, with 
preliminary analysis of available information justifying the requested 
License Area; 

iv. site plan showing planned improvements; 
v. proposed access to the License Area; 

vi. any geothermal license the applicant currently holds or has previously 
held in Ethiopia; 

vii. description of the physical characteristics of the proposed license area; 
viii. identification of human habitation and communities in the proposed 

license area including nomadic communities, focusing on areas where 
proposed activities will take place under a license; impacts on local 
communities and proposed mitigation of such impacts; 

ix. business plan; 
x. information related to the technical and financial capacity of the 

applicant to carry out the work identified in the work program 
xi. a description of anticipated Class II geothermal resources production, 

discharge and injection and the time periods within which geothermal 
resourceuse shall commence; 

xii. an adequate testing and monitoring plan to measure fluid temperature; 
xiii. community outreach and coordination activities already undertaken by 

the applicant, if any, and a plan for coordinating with local communities 
to determine and address impacts; 

xiv. environmental and social impact assessment including a plan for 
avoiding or mitigating impacts; 

xv. program of employment and training including proposals with respect to 
the employment and training of citizens ofEthiopia; and 
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xvi. a description of the types of goods and services that will be obtained 
within Ethiopia and those that will be obtained from outside of Ethiopia. 

 
53. Registration and Publication of Notice of Applications 

a. Promptly upon receipt the Licensing Authority shall mark each application for 
Class II Geothermal Resources License, renewal, extension, surrender, 
transfer, assignment, or any form of encumbrance with a date of receipt and 
enter the application in the Geothermal Register. 

b. The authority concernedshall publish a notice of Class II Geothermal 
Resources License Application in a newspaper of wide circulation, describing 
the proposed project, its location and other particulars as provided in 
directives. 

c. Within 10 working days of the end for the 30-day notice period, if there are no 
objections, the Authority concerned shall approve the proposed project, with 
conditions, as appropriate. 

d. The Applicant shall pay all costs for registration and publication. 
 
54. Issuance of Class II Geothermal Resources License 

a. A Class II Geothermal Resources License shall be issued on an exclusive 
noncompetitive basis for direct use of geothermal resources. 

b. A Class II Geothermal Resources License shall be issued for a maximum 
period of 25 years and may be renewed at the end of the period on 
substantially the same terms and conditions as the original license,  as 
provided in directives. 

c. A Class II Geothermal Resources License may be granted without the 
Applicant having previously held a Reconnaissance License or Exploration 
License; 

d. A Class II Geothermal Resources License shall include 
i. a requirement of annual measurement and reporting of:  

1. flow of steam and/or hot water;  
2. temperature into the facility;  
3. temperature out of the facility; and 
4. additional measurements required by the Licensing Authority 

depending on the type of facility, the type and quality of the 
resource, and the terms of any sales contract. 

ii. a condition that in the following circumstances, a holder of a Class II 
Geothermal Resources Licenseissued by either the Licensing Authority 
or a State shall immediately cease drilling operations and shall notify the 
Licensing Authority: ifa well reaches, or may reasonably be expected to 
reach, a depth of between 150 m and 250 m, and contains steam or hot 
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water that may reasonably be expected to exert a shut-in pressure at the 
wellhead of 0.5 MPa or greater; or has expected or actual downhole 
temperatures within 20°C of the boiling point for depth (BPD) 
temperature as measured from the local water level; in that event, the 
Licensing Authority shall immediately assume responsibility for 
oversight of drilling operations, including an assessment of the potential 
applicability of Class I Wellfield Development and Use License drilling 
standards, and shall provide notice of its assumption of authority and 
additional direction to the State and the Licensee, with a request for 
relevant records. 

iii. a condition that upon the occurrence of circumstances described in sub-
article (iii), the licensee may apply for a Class I Wellfield Development 
and Use license in accordance with the provisions of the Proclamation 
and the regulations; and, if the Licensee does not wish to apply fora 
Class I Wellfield Development and Use License, it shall complete site 
closure and shall surrender its Class II Geothermal Resources License 
and any right to use geothermal resources or the land included in the 
license area. 

 
55. Lodging of Objections and Appeals 

a. Objections and appeals related to decisions of the Licensing Authority with 
respect toClass II Geothermal Resources Applications or Licensesshall be 
subject to the requirements of Article ___ of the Proclamation and Article ___ 
of these regulations. 

b. Objections to decisions of a State with respect to a Class II Geothermal 
Resources License application, including a License for which the Licensing 
Authority has reserved certain authorities or undertaken authority at the 
request of a State, shall be subject to State processes for review of objections 
and appeals. 

 
56. Determination of License Area and Number of Licenses held by Licensees 

a. The size and dimensions of the License Area for a Class II Geothermal 
Resources License Area shall be limited to the area reasonably necessary for 
Class II operations, which shall be determined on the basis of the applicant’s 
proposal and justification provided therein, and other relevant information 
available to the Licensing Authority or State. 

b. There are no limitations on the number of Class II Geothermal Resources 
Licenses held by a Licensee, so long as the applicant meets the requirements 
for applying for and holding a License.  
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57. Revocation and Suspension 
a. Revocation or suspension of Licenses issued by the Licensing Authority shall 

be subject to the requirements of Article 20 of these regulations. 
b. Revocation or suspension of Licenses issued by an authority other than the 

Licensing Authority shall be in accordance withapplicable laws and 
regulations. 

 
58. Records and Reports 

a. The holder of a Class II Geothermal ResourcesLicense, whether such License 
is issued by the Licensing Authority or the State, shall submit to the Licensing 
Authority and the State  

i. immediately, any occurrence or accident resulting in or potentially 
resulting in injury or death to humans or detrimental impacts to water 
or air quality 

ii. each year within sixty (60) days after the anniversary of license 
issuance a report specifying for the previous year: 

1. the results of monitoring of the resource as provided in the 
Licensee’s monitoring plan; 

2. the volume of geothermal fluids extracted and used;  
3. the quantities of by-products, if any, extracted from geothermal 

fluids, or products from commercial operations; 
4. the number of persons employed, by category. 

 
59. Drilling of Class II Geothermal ResourceWells 

Subject to the limitations in Article 6(b)(iii) of these Regulations, drilling of wells 
under Class II Geothermal Resources Licenses issued by either a State or the 
Licensing Authority shall be subject to the rules for development of water wells, 
including certification requirements for water well drillers.  

 
PART IX 

FEES 
 
60. License Fees 

a. The license fees to be paid by an applicant for a license pursuant to Article 47 
of the proclamation shall be as follows: 

i. Reconnaissance License …………………………….. Birr xxxx 
ii. Exploration License …………………………………. Birr xxxx 

iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 
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61. License Renewal Fees 
a. The license renewal fees to be paid by an applicant for a license pursuant to 

Article 47 of the proclamation shall be as follows: 
i. Reconnaissance License …………………………….. Birr xxxx 

ii. Exploration License …………………………………. Birr xxxx 
iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 

 
62. License Registration Fees 

a. The license registration fees to be paid by an applicant for a license pursuant to 
theseregulations shall include costs associated with data management and 
publication of license information, and are as follows: 

i. Reconnaissance License …………………………….. Birr xxxx 
ii. Exploration License …………………………………. Birr xxxx 

iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 

 
63. Issuance of License Copy Fees 

a. The license copy fees to be paid by alicense holderare as follows: 
i. Reconnaissance License …………………………….. Birr xxxx 

ii. Exploration License …………………………………. Birr xxxx 
iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 

 
64. License Replacement Fees 

a. The license replacement fees to be paid by alicense holderare as follows: 
i. Reconnaissance License …………………………….. Birr xxxx 

ii. Exploration License …………………………………. Birr xxxx 
iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 

 
65. License Transfer Fees 

a. The license transfer fees to be paid by alicense holderare as follows: 
i. Reconnaissance License …………………………….. Birr xxxx 

ii. Exploration License …………………………………. Birr xxxx 
iii. Class I Wellfield Development and Use License …… Birr xxxx 
iv. Class II Geothermal Resources License …………….. Birr xxxx 

 
66. Bidding Fees 

a. Bid package fee ………………………………………………. Birr xxxx 
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b. Data access fee ……………………………………………….. Birr xxxx 
 

67. Drilling Fees 
a. Drilling plan of development review fee ……………………... Birr xxxx 
b. Drilling program review fee ………………………………….. Birr xxxx 
c. Well design review fee ……………………………………….. Birr xxxx 
d. Drilling program variance review fee ………………………… Birr xxxx 

 
67. Effective Date 

This regulation shall come into effect on the date of publication thereof in the national 
NegaritGazeta.  
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