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4. Invitation program to Japan 
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Sodium Sulfur ( ®)

NAS, the NAS logo are trademarks of NGK INSULATORS,LTD., registered in the U.S.

November 2016
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3,700 (Non-consolidated) 16,657 (Consolidated)

1919 in Nagoya, Japan
(As the first domestic manufacturer of ceramic insulators.)
$0.6 bil. USD  (69.8bil. Yen)

59 companies 

Established  Year

Paid-in Capital

Number of Employees
Consolidated Subsidiaries

$3,857 mil. USD as of March 2016, ConsolidatedAnnual Net Sales

NGK's diversified products are based on ceramic material & manufacturing technologies.

Power Business Ceramics Business Electronics Business
Ceramic Business

(US$ 1.9 Bil)
Electronics Business

(US$ 0.6 Bil)
Power Business

(US$ 0.6 Bil)

$   716 mil. USD as of March 2016, ConsolidatedOperating Income

© , .

Overseas Subsidiaries of NGK

Japan
Poland

Belgium

China

Thailand

Indonesia

South Africa Australia

Canada

France USA

UK

Germany South Korea

Number of Global
Production Bases

Production Bases
Sales Offices

Mexico

Italy

As of May,  2015 

IndiaUAE
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For EV Usage Ministry Project

Development for Utility Usage
Moon Light Project NEDO

R&D for
Utilization

Start Joint R&D
Element R&D

Module/System
Experiment/Evaluation

Ford

Technical injection from BBC
now, ABB

Larger Capacity of 
Battery Cell/Module

Experiment in Substation 
Industrial Consumers

R&D in USA, Europe and Japan

TEPCO – NGK

Cell Design

Commercialization
World One Product

BBC NAS EV

Ford found the principle

6MW BESS
TEPCO SS

History of NAS® Battery Development
NGK started R&D with TEPCO in 1984 and commercialized it in 2002.

© , .

Structure of NAS® Battery Cell

Fully Charged
(Shipping Condition)

Discharged

Discharge

Charge

Beta Alumina Ceramic

Na+ void

Na+ conduction layer

Na+ conduction layer

Na+ conduction layer

Na+ conduction layer

Special thin Ceramic Electrolyte realized ultimate energy density.
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Structure of NAS® Battery System
+ terminal - terminal

+ Pole Sulfur

Safety Tube
- Pole Sodium

Solid Electrolyte
(Beta alumina)

Heater

Thermal 
Insulated
Enclosure

Main Pole

Battery Module

Fan & Duct

Battery Cells Thermal Insulated
Lid

Sand

Fuse

Battery System
800kW (4,800kWh)

Containerized 
NAS Battery Units

PCS

Containerized Battery
200kW (1,200kWh)

6 NAS Battery Modules

Controller

Container

Battery Cell

© , .

Containerized 200kW NAS Unit

20 feet Sea Container
(Weight: 21,000kg)

6 NAS Modules 
inside

Installation Image of 4 Container Unit

Battery Controllers
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Features of NAS® Battery Energy Storage

Long Duration

Compact Layout

Reliability

Fast Response

Safety

Easy Maintenance

Long Duration

Compact Layout

Reliability

Fast Response

Safety

Easy Maintenance

FeatureFeature

Proven energy storage technology for high power, large energy capacity.
Fully commercially available technology (large manufacturing capacity)
Uses only common materials (Sodium and Sulfur).  No rare materials used

Can discharge energy up to 6 hours at rated powerCan discharge energy up to 6 hours at rated power

Prompt response – full power charge to discharge in 2 millisecondsPrompt response – full power charge to discharge in 2 milliseconds

Uses ceramic for electrolyte.  No self discharge, superior long term durabilityUses ceramic for electrolyte.  No self discharge, superior long term durability

3 times energy density compared to lead acid battery3 times energy density compared to lead acid battery

Multiple safety features and quality control incorporated to ensure safetyMultiple safety features and quality control incorporated to ensure safety

Minimal planned maintenance required.  Remote operation possible Minimal planned maintenance required.  Remote operation possible 
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NAS® Battery Installations around the World

French Territory 
Solar 1MW

French Territory 
Solar 1MW

UAE 
108MW

UAE 
108MW

Germany
Wind 0.8MW

Germany
Wind 0.8MW

USA MN  
Wind 1MW

USA MN  
Wind 1MW

Germany
Solar 1MW

Germany
Solar 1MW

Italy
Wind 35MW

Italy
Wind 35MW

USA  CA 
7MW

USA  CA 
7MW

USA WV,IN,OH
7MW

USA WV,IN,OH
7MW

USA  TX 
4MW

USA  TX 
4MW

Canada  BC
1MW

Canada  BC
1MW

USA  NM 
1MW

USA  NM 
1MW

Japan
360MW
Japan

360MW

Load Leveling
Renewable (wind, PV)
Ancillary & Renewable
Micro Grid

Outstanding supply record in Large Scale Battery Energy Storage
Total Installation Record of 530MW (3700MWh) (as of Oct. 2015, incl. under construction)
Annual Production Capacity 150MW (1GWh)
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Various applications of NAS® Battery System

Remote Island
Smart Community

Transmission System
Advanced Monitoring and Control

Main Grid System

Distribution
System

Commercial
Complex

Factory

School
Wastewater
Treatment

Plant

Laboratory

Distribution
System

Wind Power

Solar

Substation

Substation

Solar

Wind Power

Power Plant

Island Grid Stabilization

Scheduling Supply
Output Stabilization

Absorb Over-generation
Frequency Control
Mitigation of transmission Congestion
Grid Scaled Load Leveling

Large-scale Renewable Energy Plant
Large-scale
Power Plant

Distribution
SystemSolar

Substation

Wind Power

Peak Shifting
Strengthen Energy Security
EPS,Countermeasure to Instantaneous
Voltage Drop

Introduction of massive volume of renewable energy into existing energy system 
causes quality and reliability problem of electricity.  
NAS® Battery can play important roles at each point of the grid to maintain 
and increase energy security (no location and time constraint).

© , .

Scheduled Supply of Wind Power (Rokkasho in Japan)

Futamata Wind Generating Station
Wind . wind turbine 

NAS Energy Storage System

per battery unit
17 battery units

4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pmCharges when
overgeneration
from high wind

Charges when
overgeneration
from high wind

Discharges to 
add energy when 
wind is light

Discharges to 
add energy when 
wind is light

NAS Charge/DischargeNAS Charge/Discharge Charge

Discharge

Planned Dispatch Wind )Planned Dispatch Wind ) Actual Wind PowerActual Wind Power

34MW NAS® Battery in operation since August 1st, 2008 to make effective use 
of wind power during night time
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Summary of NAS® Battery

NAS® Battery can be utilized in many applications to maintain 
and increase grid security. 

Outstanding and abundant supply record in the world for 14 years
after extensive R&D back to 30 years ago.

Short time deployment by containerized system 
with annual production capacity of 150MW/1GWh.

Most reliable and effective battery to store large amounts of 
electric by using well-established ceramic technology.
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November 10, 2016
Japan Weather Association

Kenji Utsunomiya
utsunomiya@jwa.or.jp
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Planning

• Potential
Analyses

• Solar
Radiation
Database

System
Installment

• Environmental
Impact
Assessment

• Landscape
Survey

• Solar
Irradiance
Observation

After
Installment

• Power
Generation
Forecast

• Irradiance
Estimation w/
Satellite and
Observation

• PV
Malfunction
Diagnoses

Planning

• Potential
Analyses

• Windmill
Arrangement
Support

• Wind
Potential
Database

System
Installment

• Environmental
Impact
Assessment
(Consulting,
Observation)

• Landscape
Survey

After
Installment

• Power
Generation
Forecast
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Oceanic Analyses

• Wave Analyses
• Tidal Analyses
• Tsunami Analyses
• Tsunami Prediction
Support

• Ship Support

Hydraulic Power

• Rainfall Analyses and
Forecast

• Rainfall Runoff
Forecast

Operation

• Weather Forecast
• Demand Forecast
• Data Delivery System

For location selection
For monthly generation estimates

Data Analyses

• Solar Radiation
• Sunshine
Duration

Estimation

• Optimization
• Tilting patterns

Database

• Map
• Web tools

190



Database

Map Web tools

Wind Estimation

Yearly average Frequency
Distribution

Numerical Simulation

Meteorological elements

For generation estimation

Rainfall to Dam Inflow
Rainfall Nowcast

Runoff Estimate

Operation Management
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Electricity
consumed
demand

Electricity
generated
supply

•

•

Forecast based on
weather condition
(temperature etc.) and
past actual results

controllable

uncontrollable

Use weather information
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Wind, solar
radiation, etc.

Data processing and
communicating

Observation field (temperature,
precipitation, etc.)
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•

•

University of Arizona

•

•

•
•
•
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The RMSE is improved by about 15%.

•

•
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Supply record
Our Low  Loss conductor was developed more than 30 years ago and so far we have supplied more than 14,700km (as of 
February 2016) in many projects around the world, in very different climatic conditions.

Extra High Strength Aluminum-Clad Steel (14EAS)
14EAS is Aluminum-Clad Steel with 14 %IACS conductivity having a tensile strength which is roughly 30 % higher than 
conventional ACS and standard galvanized steel.
14EAS significantly improves the corrosion resistance of our Low Loss conductor.

Design Examples
Some design examples of possible Low Loss conductors are shown in table below. Other custom-made designs are available 
for specific projects, upon request from our customers. 

Notes

*1: TW stands for Trapezoidal shaped Wires.

*2: Values in brackets are DC resistance and Current Carrying Capacity of Low Loss conductor with TAL (Thermal resistant aluminum alloy).

      Low Loss conductor will have high current carrying capacity (approx. twice of ACSR having same diameter), by means of adopting TAL.

*3: Current Capacity calculation conditions:  Ambient Temperature: 40 0C ; Wind: 0.5 m/s ; Wind direction: 45 degrees

          Solar radiation: 0.1 W/cm2 ; Absorptivity & Emissivity of conductor surface: 0.5

Hawk

Type 1

270/30

7/2.35

87.8

21.78

7.05

273.6

30.36

304.0

972

631

(938)*2

72.6

20.4

15/3.65
+8/TW*1

0.1028
(0.1044)*2

Type 2

320

7/2.2

86.8

21.78

6.6

315.0

26.61

341.6

1065

673

(1000)*2

70.2

20.9

12/TW*1

+8/TW*1

0.0905
(0.0918)*2

Grosbeak 

Type 1

360/40

7/2.7

115.8

25.15

8.1

364.9

40.08

405.0

1294

723

(1074)*2

72.5

20.4

15/4.2
+8/TW*1

0.0772
[0.0783)*2

Type 2

420

7/2.5

113.5

25.15

7.5

420.5

34.36

454.9

1413

806

(1206)*2

70.0

21.0

12/TW*1

+8/TW*1

0.0676
(0.0687)*2

Drake

Type 1

460/48

7/2.95

142.5

28.13

8.85

461.7

47.85

509.6

1617

874

(1311)*2

72.0

20.6

16/4.45
+8/TW*1

0.0609
(0.0621)*2

Type 2

530

7/2.8

142.1

28.13

8.4

525.2

43.11

568.3

1765

924

(1388)*2

70.0

21.0

12/TW*1

+8/TW*1

0.0543
(0.0553)*2

Curlew

Type 1

580/53

7/3.1

165.4

31.6

9.3

579.4

52.84

632.2

1977

1004

(1517)*2

70.9

20.8

13/5.95
+8/TW*1

0.0488
(0.0496)*2

Type 2

680

7/2.8

165.9

31.6

8.4

677.9

43.11

721.0

2189

1059

(1595)*2

68.3

21.4

16/TW*1

+12/TW*1

+8/TW*1

0.0422
(0.0430)*2

mm2

mm

mm2

kN

kg/km

Ω/km

GPa

10-6/ 0C

A

No./mm
Aluminum

14EAS

Conductor

14EAS

Aluminum

14EAS

Total

at 900C 

at 1500C

Stranding

Rated tensile strength 

Diameter

Cross sectional area

Weight

D.C.Resistance at 200C

Modulus of elasticity 

Coefficient of linear expansion

Current carrying capacity*3

Equivalent conventional ACSR 

Type of design 

Size

Printed in Japan EDO01(2016.02)

14EAS

Standard ACS (20SA)

Galvanized steel

Tensile strength
 (MPa)

1770

1340

1290

Conductivity 
(%IACS)

14

20

 – 

Density
(g/cm3)

7.14

6.59

7.78

Modulus of elasticity
(GPa)

170.1

162

205.9

SUMITOMO ELECTRIC INDUSTRIES, LTD.
Head Office (Tokyo)
Akasaka Center Building, 1-3-13, Motoakasaka, Minato-ku, Tokyo
107-8468, Japan
Phone: +81-3-6406-2792, Fax: +81-3-6406-4044

Overhead Transmission Line Department
4-10-1, Kawajiri-cho, Hitachi-shi, Ibaraki, 319-1411, Japan
Phone: +81-294-42-0817, Fax: +81-294-42-8456

LL-(T)ACSR/AS
Low Loss type Aluminum (Thermal-Resistant Aluminum Alloy) Conductor, 
Aluminum-Clad Steel Reinforced

Low Electrical Power Loss Type Conductor
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Low Electrical Power Loss Type Conductor

Low Loss type Aluminum (Thermal-Resistant Aluminum Alloy) Conductor, Aluminum-Clad Steel Reinforced

LL-(T)ACSR/AS

Nowadays climate change and global warming pose serious threats to our planet and to the quality of life of next 
generations. It is imperative to limit the emission in the atmosphere of greenhouse gases (e.g. CO2, CH4, N2O) by 
reducing fossil fuels power generation. Our Low Electrical Power Loss Type conductor (hereinafter called “Low 
Loss conductor”) can reduce transmission losses by roughly 25%. Transmission lines adopting our Low Loss 
conductor can operate more efficiently, reducing the need of electricity from fossil power stations. These latter 
can then reduce their energy generation and the related cost, as well as CO2 emission.
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Low Loss conductor

ACSR

Economic comparison
Low Loss conductor price is higher than that of ACSR having the same 
diameter, due to larger aluminum cross section…

…but this initial cost difference is largely compensated  by the 
significantly lower operational cost of the transmission line!

Clear Advantages
■ Reduction of line transmission losses in the range of 10 ~ 25 %
■ Almost the same tower loading as conventional ACSR (same diameter, same tensile strength)
■ Better corrosion resistance than conventional ACSR due to Aluminum-Clad Steel (AS) core
■ Same installation and maintenance procedure as conventional ACSR
■ The higher current capacity, thanks to TAL(*), allows an easy implementation of N-1 system protection

Conditions of the comparison:
■ Line Voltage: 275 kV
■ Numbers of circuit: 2
■ Bundle: twin conductors/phase
■ Power factor: 0.9
■ Route length: 100 km
■ Load factor: 0.5
■ Generation cost: 0.07 USD/kWh

Conditions of the calculation:
■ Power factor: 0.9
■ Load factor: 0.5
■ Generation cost: 0.07 USD/kWh
■ Low Loss conductor: Type 2
■ Maximum load: 
　 Based on current capacity of ACSR at 750C

kV in 40 years in 20 years in 10 years

110 – 132

220 – 275

400 – 500

31%

32%

32%

43%

45%

46%

60%

62%

65%

Assumed conductor

ACSR Hawk x 1

ACSR Drake x 2

ACSR Drake x 4

Design Type
Low Loss conductor can have two design types, depending on the purpose or specific project requirements. 

■ Reduce power loss by roughly 10~15%
■ No sag increase
■ No need to reinforce nor to modify the existing towers

Recommended for re-conductoring of existing lines, 
or for new lines construction

Use AL(TAL) round and trapezoidal shaped wires:

Type 1 Type 2

All aluminum wires are trapezoidal shaped wires:

■ Reduce power loss by roughly 20~25%
■ Slight sag increase (because of slight weight increase)
■ Tower reinforcement or modification may be necessary

Recommended for construction of new lines

■ Same diameter
■ Same weight

No tower load increase

■ Same diameter
■ Have maximum aluminum area

Achieve highest power saving

Technical Construction
The basic design concept of our Low Loss conductor is “keeping the same diameter and the same rated tensile strength as 
ACSR, while simultaneously having a DC resistance lower than ACSR”. To have lower DC resistance, our Low Loss conductor 
apply Trapezoidal shaped wires in its conductive layers, as well as Extra-high Strength Aluminum-Clad Steel wire (14EAS) in 
the conductor core.

Installation & Maintenance
Installation and maintenance procedure of our Low Loss conductor is exactly the same as that of conventional 
ACSR conductor. 

Accessories
Design concepts and materials used in compression joints for Low Loss conductors are the same as those for ACSR, except 
for Low Loss conductor with TAL (Thermal-Resistant Aluminum Alloy). Compression joints for LL conductors using TAL need 
larger and longer aluminum body than those for conventional ACSR in order to maintain the same current density and to 
achieve better heat radiation. All other accessories are basically the same as accessories for conventional ACSR.  

Hard-Drawn Aluminum wires: AL or TAL(*)

Galvanized Steel wire Extra High Strength Aluminum-Clad Steel wire (14EAS core)

Conventional ACSR Low Loss Conductor LL-(T)ACSR/AS

(*): TAL stands for Thermal-resistant Aluminum alloy with maximum allowable operational temperature of 150 0C

Smaller than
ACSR core Same total diameter

■ Adoption of Trapezoidal shaped wires instead of Round wires:
increase the AL area while maintaining the total diameter of conductor same as conventional ACSR.
■ Adoption of 14EAS (tensile strength: 1770 MPa) instead of normal Galvanized Steel wires (1290-1340 MPa)
decrease core area while maintaining its mechanical strength same as conventional ACSR.

Load needed (as % of maximum load of the line) to reach Break-Even

In case of energy flow in OHTLs of only 175 MW/cct., the 
Low Loss conductor recovers the higher initial cost in 40 
years, which is the usual lifetime of OHTLs.
Larger energy flow in OHTLs (higher than 175 MW/cct.) give 
to Low Loss conductor an even bigger economic advantage.

Low Loss conductor can recover the difference of initial cost 
in only 10 years if energy flow in OHTLs is 350MW/cct. (in 
the above conditions).
In case the energy flow in OHTLs is bigger than 350MW/cct., 
our Low Loss conductor provides an even bigger advantage, 
because the break-even is reached in a period shorter than 
10 years.

175MW/cct.
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Cost Comparison for 350 MW/cct. operationCost Comparison for 40 years operation
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1

Characteristics and Advantage of
ACFR stands for

Core : CFCC(Carbon Fiber Composite Cable) 
Stranded CFRP cable 
Only Tokyo Rope can produce

Non Magnetic Core

Large Cross Section Area

Low Thermal Expansion

Anti-Corrosion

Reduction of 
Transmission Loss

Less Sag

Transmission Capacity
Low Creep

Long Material  Life

Light Weight

Stranded CFCC Core Easy Handling

OR

Characteristic of ACFR Advantage of ACFR

5. Characteristic and advantage of ACFR
Reduction of Transmission Loss

Increase of Transmission Capacity

2

than ACSR

than ACSR
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3

Accessories and Comparative Evaluation

ACFR ACCC ACSR
475mm 790mm

495mm

Comparative Evaluation

Accessories of each conductor

Install
Time 

4
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0 5 10 15 20 25 30

ACSR

ACFR11 years

Cost Comparison 
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Project     
Name

Kashimadai 
Line Sekiya Line KEPRI Line

Qing Yuan 
Transmission 

Line

Hainan 
island double 
capacity line

Sambera 
substation

Kuala 
Tanjung -
Kisaran &
Brandan -

Binjai 

Year 2002 2003 2007 2012 2013 2015 2016

ACFR Size 160/40 160/40 410/65 315/35 320/40 315/40 315/40

Voltage 66kV 66kV 154kV 110kV 220kV 150kV 150kV

Location Miyagi
Japan

Niigata
Japan

Gunsan
South Korea

Guangdong
China

Hainan
China

Kalimantan
Indonesia

Medan
Indonesia

Conductor
Length 3km 2km 3km 1km 60km 5km 680km

Owner
Tohoku 
Electric 

Power Co., 
Inc.

Tohoku 
Electric 

Power Co., 
Inc.

KEPCO
China 

Southern 
Power Grid

China 
Southern 

Power Grid
PLN PLN

5

4. Supply Record of ACFR TOKYO ROPE MFG CO. LTDSupply Record for 
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Abnormal 
phenomenon 

Power system stability 
control system Control strategies 

Out of step 
Step-out preventive 
relay system 
Step Out Relay 

Generator shedding  

Abnormal 
voltage 

System voltage 
protection relay system 

Load shedding 
Static Condenser (Capacitor) 
control 
Shunt Reactor control 

Over load Over load protection 
relay system 

Generator shedding  
Output restriction (increase) 

Abnormal 
frequency 

Abnormal frequency 
preventive relay system 
Under Frequency Relay 

Generator shedding  
Output restriction 
Load shedding 
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G1-Gn: Out-of-Step G1: Control (Shedding) 

G2-Gn Stable 

Fault Clear Control Fault Clear 
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7 Copyright 2016, Toshiba Corporation. 

3 Types of Power System Stability Control System 

Power System Stabilizing Control System  

2. Behavior assumption type(Pre-fault calculation) 
makes the control scenarios beforehand in case  a power system fault occurs,  
and controls target generator immediately refers to control scenarios  
when a power system fault  occurs actually. 
 

1. Behavior confirmation type 
detects occurrence of instability phenomenon directly and controls. 

3. Behavior prediction type(Post-fault calculation) 
makes the control scenarios after a power system fault occurs by high-speed  
prediction calculation about a future phenomenon from on-line system information  
and controls target generator immediately. 
 

2.1 On-line Stability Analysis Type 
calculates stability analysis by using on-line system information 

2.2 Off-line Stability Analysis Type  
calculates stability analysis by using pre-defined information 

8 Copyright 2016, Toshiba Corporation. 

(2.1) On-line Stability 
Analysis Type 

(2.2) Off-line Stability 
Analysis Type  

(3) Behavior prediction 
type 

Applicability 

Unable to cope with unexpected fault 

Stability control in conformity with 
power system connectivity and operation 
status 

Necessary for A high-speed and large 
capacity computer 

Unnecessary to reinforce a central 
processing unit with power system 
expansion. 

Unable to cope with unexpected fault 

Difficulty to cope with power system 
change 

An enormous off-line preliminary 
simulation is needed.  

Necessary to reinforce a central 
processing unit with power system 
expansion. 

Able to cope with unexpected fault 

Control in conformity with actual 
phenomenon. 

Unnecessary to reinforce a central 
processing unit with power system 
expansion. 

Operability 

Optimal control amount calculated by 
on-line data. 

Less practical use restrictions 

Unnecessary to change SW with control 
target change 

Control amount calculated by pre-
defined data. 

Severe practical use restrictions 

Necessary to change SW with control 
target change 

Control amount calculated after a 
power system fault occurs. 

Less practical use restrictions 

Unnecessary to change SW with 
control target change 

Maintainability 

Central processing Unit 

2times 1year) 

Terminal Unit 

(Same as a general protection relay) 

Same as a general protection relay 

1time 6year  

Same as a general protection relay 

1time 6year  

Cost Most expensive Inexpensive  Expensive relatively 

 Applicable 
power systems  

Loop system (Comlicated) 

Trunk power system  

Radial system  

Large-capacity power supply system 

Radial system  

Large-capacity power supply system 

Control time 

150ms 350ms 

 

120 220ms 

 

250ms 350ms 

 

Comparison of Evaluation Type 
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500kV double-circuit line 
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Substation 

Power Station 
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15 Copyright 2016, Toshiba Corporation. 

Topics 

1.  

2. Installation Steps of TSC system 

3. Equipment for the grid stabilization 

4. Conclusion 

16 Copyright 2016, Toshiba Corporation. 

Roadmap of Solutions for the instability phenomena  

0.5 1 2 Time[year] 4 

Local area & Passive 

VQC Relay 

Prevent large scale  blackout 

Minimize the fault effect  

SCADA 
    

WAMS 

Wide area & Passive 

RECC TSC 

Aggressive 
Maximize use of the existing facilities 

Country wide 
frequency control 

Step-by-step 
improvement of power 

quality 

Transmission Line
Substation 

VQC : Voltage and Reactive Power Control 
SCADA : Supervisory Control And Data Acquisition 
WAMS : Wide Area Monitoring System 

RECC : Renewable Energy Control Center 
TSC : Transient Stability Control 
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Load 

Wind power generation 

Load WAMS 

Solar power generation 
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 Thyristor Voltage Regulator (TVR) 

Static Compensator (STATCOM) 
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S performs to 
maintain the stability by optimal generator shedding in 

We think it is better to have step by step introduction of 
various equipment shown here and then aim the 
sophistication of overall network. 

Toshiba Group Slogan:  
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   Project Information 

Project Name Baynes Hydropower Project 

Expected COY Original 2024 -> 2026 (JICA Survey Team perspective) 

Status FS and EIA was conducted by the government of Namibia and the government of Angola (a 
consortium comprising Norsult (Norway), SwedPower (Sweden), Burmeister and partners 
(Namibia), and SOAPRO (Angola)) in 1998. 
Update of the study was conducted in 2012. 

(As of May 2013, by SADC) 
Ongoing Namibia and Angola negotiation 
Agencia Angola Press, Apr.16, 2016 
(http://www.angop.ao/angola/en_us/noticias/economia/2016/3/15/Angolan-delegation-discusses-
Baynes-hydroelectric-project,9740740e-48ae-4aaa-9bd6-8fef900f4f98.html) 

Project Cost 1,300 MUSD 
 (including environmental mitigation costs, but excluding associated infrastructure such as 
transmission line, roads, runway and telecommunications) 

(As of May 2013, by SADC) 

Project scheme The Government of Namibia and Angola have formed a permanent Joint Technical Commission 
(PJTC) 

(As of May 2013, by SADC) 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

SAPP Priority Project (2011) 
SADC RIDMP Project (2013, status = concept) 

Others Nampower website (http://www.nampower.com.na/Page.aspx?p=222) 

Ministry of Mines and Energy in Namibia website 

(http://www.mme.gov.na/directorates/energy/electricity/) 

SAPP C.C. 
Transaction advisory services for AnNa project was procured to consider it together with Baynes 
Project.  
(http://www.sapp.co.zw/docs/Untitled%20attachment%2000013.pdf) 

 
Baynes Hydropwer (Angola – Namibia) Project Profile (2013) SADC 
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Source: Agencia Angola Press, Apr.16, 2016 

Angolan delegation discusses Baynes hydroelectric project  

 

Luanda - A delegation from the Ministry of Energy and Waters of Angola was last Wednesday in Namibia to continue the discussion 

about the hydroelectric Baynes project and proceed the presentation of results of feasibility studies in order to begin negotiations with 

the affected communities in the area where the project will be implemented.  

The Angolan delegation was headed by the Energy and Waters minister, João Baptista Borges, and also comprised the Counsellor-

Minister of the Embassy, Manuela Botelho, who, due to schedule issues, represented the ambassador Manuel Alexandre Duarte 

Rodrigues, while the minister of Mining and Energy of Namibia, Obth Kanjoze led the host delegation, which was made up by the 

deputy minister of Agriculture, Water and Forestry, Anna Shiweda. 

The Namibian minister welcomed the Government of Angola and Namibia for having approved and allocated a budget to the Joint 

Permanent Technical Committee of the Cunene River Basin Committee for the development of the Baynes Hydroelectric project for 

the financial years 2014/2015 and 2015/2016. 

The ministers approved the updates that were presented to them in the Hydro Baynes project, Rehabilitation Project of Calueque Dam 

and Trans-border projects of water supply to Cunene and it was considered a progress. 

After considering the various reports, the ministers concluded that the monitoring committee of the Baynes project must mobilise all 

necessary resources during the months of April and May 2016, in order to begin in June 2016 with the completion of all pending 

studies. 

On the Trans-border water projects of Cunene, the ministers stressed the strategic importance of the project being financed by KFW, to 

improve access to a supply of reliable, affordable and sustainable water by investing in the rehabilitation of infrastructure for water 

supply in Santa Clara, Ondjiva, and improve Calueque Oshakati water channel. 

The ministers also affirmed the commitment of the Namibian Government to providing water to Santa Clara and Ondjiva as the current 

permanent provisions of the bilateral cooperation on the supply of water to Angolan settlements along the common border. 

The government official also decided that NamPower should continue with the commitments with its Angolan counterpart with regard 

to improving the supply of electricity to Calai and Dirico municipalities in the south-eastern Cuando Cubango Province along the 

border with Namibia. 

The ministers instructed the Commission to prepare a roadmap for the transformation of the technical forum into a River Basin 

Commission in accordance with the revised SADC Protocol on shared water courses. 

The Joint Permanent Technical Committee is currently the only Commission that operates outside the framework of the SADC 

Protocol on watercourses 
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Expected Project -Generation Projects (1)- 
 Project Information 
Project Name Mpanda Nkuwa Hydropower Project 
Expected COY Original 2020 -> 2024 (JICA Survey Team perspective) 

Status FS and EIA were conducted by IPP. 
To be reviewed these studies. 
Ongoing the transferring process for developer by IPP to Mozambique Government.  
Top priority hydro project in Mozambique  

(As of 2016) 
Project Cost 2,969 MUSD  (exclude the transmission line) 

(As of May 2013, by SADC) 
Project scheme EDM, HCB and Government of Mozambique (Now negotiating parliamentary procedures) 

 Former project structure is as follow. 

 
Donors for 
Cooperation 

N/A 

Programme 
encouraged 

SAPP Priority Project (2011) 
Tripartite Inter-Governmental Authority on Development Corridor Programme (TICP) (2012) 
COMESA PIP (2010) 
Tripartite Regional Infrastructure Project Database (TRIPDA) (2013) 
SADC RIDMP Project and its Short term action plan (STAP) Project (2013, status = 
Financing) 
PIDA PAP 2020, PIDA PAP Shortlist (2014) 

Others The government of Mozambique points out that this project should be handled together with 
STE backbone project. 

 

Source : JICA Study Team 

  

Mpanda Nkuwa
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Expected Project -Generation Projects (2)- 
 Project Information 
Project Name Cahora Bassa Norte Hydropower Project 
Expected 
COY 

Original 2018 -> 2026 (JICA Survey Team perspective) 

Status The development should be done after the development of the Mpanda Nkuwa Hydropower 
Project.              (As of 2016, comment from EDM and HCB) 

Project Cost 800 Million USD (2008, from news article) 
Reference : 1,000 Million USD (2010, from web) 
http://www.construction-
ic.com/HomePage/Projects?ReturnUrl=%2FProjects%2FOverview%2F150280%3Futm_source%3
Dworldconstructionnetwork%26utm_medium%3DReferral%26utm_campaign%3DHCB%2B%25E
2%2580%2593%2BCahora%2BBassa%2BHydroelectric%2BPower%2BPlant%2BNorth%2BCentr
al%2BExpansion%2B1245%2BMW%2B%25E2%2580%2593%2BTete&utm_source=worldconstr
uctionnetwork&utm_medium=Referral&utm_campaign=HCB%20%E2%80%93%20Cahora%20Ba
ssa%20Hydroelectric%20Power%20Plant%20North%20Central%20Expansion%201245%20MW%
20%E2%80%93%20Tete 

Project 
scheme 

HCB  

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

SAPP Priority Project (2011) 
SADC PIDMP Project and its STAP Project (2013, status = Feasibility Study in progress) 

 
Source : JICA Survey team 

  

Mpanda Nkuwa

Cahora Bassa Norte 
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Expected Project -Generation Projects (3)- 
 Project Information 
Project Name Batoka Gorge Hydropower Project 
Expected 
COY 

2024 (JICA Survey Team perspective) 

Status FS, revising current situation, installed capacity is changed to 2,400 MW from 1,600MW 
ESIA, revising current situation 
Proposed Batoka Gorge Hydro-Electric Schema Project Managing Unit (PMU)  

(As of 2016) 
Project Cost Over 4,000 MUSD (condition is 1,600MW, as of May 2013, by SADC) 

Reference : The project estimated costs as at 2009 were 2,800 Million USD. 
Project 
scheme 

Zambezi River Authority (ZRA) and 
 ZESCO (Zambia) and ZESA (Zimbabwe) 

(As of May 2013, by SADC) 

Donors for 
Cooperation 

WB, AfDB 
https://www.bloomberg.com/news/articles/2016-09-28/zambia-zimbabwe-pick-afdb-advisers-for-4-
billion-batoka-plant 

Programme 
encouraged 

SAPP Priority Project (2011) 
TICP (2012), COMESA PIP (2010), TRIPDA (2013) 
SADC PIDMP Project and its STAP Project (2013, status = feasibility study in progress) 
PIDA PAP 2020, PIDA PAP shortlist (2014) 

 
Source : JICA Survey Team 

 

  

Batoka 
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Source: Bloomberg, Sep.28, 2016 

Zambia, Zimbabwe Pick AfDB Advisers for $4 Billion Hydro Dam 

 

Zambia and Zimbabwe have appointed the African Development Bank as lead financial advisers for the construction of the 2,400-

megawatt Batoka Gorge hydro-power project that’s expected to cost $4 billion, an official said. 

The two southern African nations face severe power shortages as years of under-investment are amplified by low water levels at the 

Kariba dam hydro-power station that they each rely on for about half of total supplies. 

“Only yesterday, we were talking to the AfDB after Zambian and Zimbabwean governments appointed them as the lead financial 

arranger on this project,” Munyaradzi Munodawafa, Chief Executive Officer of Zambezi River Authority, said Tuesday in Victoria 

Falls after touring Batoka Gorge.  

The authority intends to build it on the same arrangement as the Kariba Dam was constructed, which involves loans, grants, with the 

two governments also funding it, he said. 

Kariba Dam 

Photographer: DeAgostini/Getty Images 

Executives from both nations have been to Beijing and met officials from the China Export & Credit Insurance Corp, known as 

Sinosure, Export-Import Bank of China, contractors and individual financiers, Munodawafa said. Officials were also in France where 

there was “good reception and a lot of interest” during meetings with representatives from BNP Paribas SA, Societe General SA, the 

European Investment Bank, he said. In South Africa, there were talks with DBS Holdings Ltd., Barclays Africa Group Ltd., the 

International Finance Corp. and a consortium of local investors. 

Financial mobilization for the project is scheduled to start in 2018, but could begin earlier than that, he said. The dam will have a 

capacity of 1.2 billion cubic meters of water on completion. Kariba, the world’s biggest man-made reservoir by volume, holds 181 

billion cubic meters of water. 

“After we have completed Batoka Gorge, we will start planning for something at Devil’s Gorge,” Munodawafa said of the valley that’s 

further upstream on the Zambezi River. “This is still a plan.” 

Other hydro plans in Africa include four dams for a total 850 megawatts in Cameroon, a 147-megawatt dam in Togo and the 

Democratic Republic of Congo is working on a 240-megawatt facility at Busanga. 
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Expected Project -Generation Projects (4)- 

 Project Information 

Project Name Tete 1,200MW Coal-fired Project 

Expected COY 2022 (JICA Survey Team perspective) 

Status Preliminary Study was done by SUMITOMO Corporation in 2016. 
 

Project Cost 2,208.8 Million USD (Project concept paper, September 2016, EDM&ZESCO) 

Project scheme The government of Mozambique and the government of Zambia are planning jointly proceed the 
project. 
(https://www.daily-mail.co.zm/?p=71035) 

(As of June 2016, news) 
Donors for 
Cooperation 

N/A 

Programme 
encouraged 

Inter-governmental MoU, Zambia and Mozambique (2016) 

Others  

 

Source : Project concept paper, September 2016, EDM&ZESCO 

 

  

226



229 

Expected Project -Generation Projects (5)- 

 Project Information 

Project Name Tanzania future gas-fired 

Expected COY N/A 

Status N/A 

Project Cost N/A 

Project scheme N/A 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

According to PSMP 2016, future gas-fired power projects are illustrated. 
 

Others  

 

Source：PSMP 2016 

 
Source : Tanesco 
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Expected Project -Generation Projects (6)- 

 Project Information 

Project Name Mozambique future gas-fired 

Programme 
encouraged 

According to information from EDM, EDM is seeking partner(s) and project(s) for 
implementation. 
 

Others From inp (Instituto Nacional de Petroleo) website, northern Mozambique expects the development 
of gas-utilization. 

 

Source : EDM (October 2016) 

Source : inp Website 

 

 

 

 

  

 

No. Source Project Name Developer Location 
Capacity 

[MW] 
Investiment 

[MUSD] 
Construction 

Commercial 
Operation 

Status 

1 Gas Trino Trino IPP Gaza 100  2017 2019 Planned phase / no progress 

2 Gas Kuvaninga Kuvaninga IPP Gaza 40 110.00 2014 2016 Commission in 2016 

3 Gas Engco Engco IPP Gaza 120  2017 2019 Planning Phase 

4 Gas Mov Energy Mov Energy IPP Gaza 78  2016 2018 Planning Phase 

5 Gas Palma EDM/ENI PPP C. Delgado 75 130.00 2017 2020 Planning Phase 

6 Gas Temane EDM Public Vilanculos 100  2018 2020 Planning Phase 

7 Gas Temane EDM/Sasol PPP Vilanculos 400 750.00 2017 2020 Planning Phase 

8 Gas CTM Convertion EDM Public Maputo 80 20 2016 2017 EDM Borad decided 

9 Gas CTM JICA JICA EDM Maputo 100 170.00 2016 2018 Construction Phase 

10 Gas Electrotec Electrotec Public Maputo 80  2016 2018 Planning Phase 

11 Gas EHSA EHSA/EDM PPP Nacala 125 125.00 2018 2020 
Concept Stage / exclude 

pipeline 

12 Gas EHSA EHSA/EDM PPP Nampula 125 125.00 2018 2020 
Concept Stage / exclude 

pipeline 

13 Gas EHSA EHSA/EDM PPP Moma 50 50.00 2018 2020 
Concept Stage / exclude 

pipeline 

14 Gas EHSA EHSA/EDM PPP Quelimane 350 350.00 2018 2020 
Concept Stage / exclude 

pipeline 

15 Gas EHSA EHSA/EDM PPP Entre Lagos 500 500.00 2018 2020 
Concept Stage / exclude 

pipeline 

16 Gas ENH/Shell ENH/Shell IPP C.Delgado 80  2018 2020 Concept Stage 
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Expected Project -Transmission Line Projects (1)- 

  
 Project Information 
Project Name BoSa Project 
Expected COY  2021 - 2022 

Status FS, In progress, organized by DBSA with Infrastructure Investment Programme of 
South Africa (IIPSA), funded by EU. 
ESIA, In progress, ditto.  

(As of November 2016, by SAPP PAU) 
Project Cost N/A 

(As of November 2016, by SAPP PAU) 
Superior 
Development Plan 

SAPP Priority Project (2011) 

Project Component 560km, 400kV 
Project scheme Probably, bifurcated, Eskom and BPC 

(As of 2016, by SAPP PAU) 
Donors for 
Cooperation 

N/A, Botswanan side will be implemented by own budget. 

Programme 
encouraged 

 

 
Source : JICA Survey Team 

 
Source : BPC (2015) 
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Expected Project -Transmission Line Projects (2)- 

 

   Project Information 
Project Name CTC Project 
Expected COY 2021-29 (JICA Survey Team perspective) 

Status FS, In preparation (Alaska - Sherewood) 
Project model, ZETDC  

(As of 2016, by SAPP PAU) 
Project Cost 63.40 Million USD (Alaska - Sherwood) 

 146.0 Million USD (Orange Grove – Triangle) 
 32.80 Million USD(Bindura - Mutorashanga)   

(As of May 2016, ZETDC) 
Superior 
Development Plan 

SAPP Priority Project (2011) 

Project Component ZETDC 

Project scheme ZETDC 
 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

N/A 

 

Source : ZETDC 

 

Orange Grove

Triangle

Bindura

Mutorashanga

Alaska

Sherwood B
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Expected Project -Transmission Line Projects (3)- 

 

   Project Information 
Project Name ZTK Project (Zambia Side) 
Expected COY 2022 - 2023 

Status Phase -1 : Preparation for construction, and seeking the fund. 
Phase -2 : Seeking the fund 

(As of the end of 2016, ZESCO and WB) 
Project Cost Phase -1 : 492.9 Million ZMK (Nakonde – Kasama), N/A (Pensulo - Kabwe) 

Phase -2 : N/A 
(As of the end of 2016, ZESCO) 

Superior 
Development Plan 

SAPP Priority project (2011) 

Project Component ZESCO 

Project scheme ZESCO 
 

Donors for 
Cooperation 

Phase -1 : KfW, AfDB, EIB (Information from ZESCO) 
Phase -2 : N/A 

Programme 
encouraged 

North – South Power Transmission Corridor, PIDA PAP 2020, PIDA PAP Shortlist (2014), 
TRIPDA (2013) 

 

Source : ZESCO 

 

400kV

Tanzania

Nakonde

300kV

KasamaMpikaPensulo

Kabwe

ｘ

Cipata west

Intermediate substation

Tapping in phase-2

ZTK project phase-1

ZTK project phase-2
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Expected Project -Transmission Line Projects (4)- 
 Project Information 
Project Name ZiZaBoNa Project 
Expected COY 2022 -2024 (JICA Survey Team perspective) 

Status FS, Completed 
ESIA, Completed 
Project model, SPV, allocation of shareholders are shown below, 

(As of 2016, SAPP PAU) 

Project Cost 223 Million USD 

(As of November 2016, SAPP PAU) 

Superior 
Development Plan 

SAPP Priority Project 

Project Component  Phase 1: Hwange-Victoria Falls-Livingstone line, utilizing the 
existing ZESA-  NamPower 80MW PPA (15year) and the 
existing 220kV Livingstone-Zambezi –Caprivi lines   

 Phase 2: Victoria Falls-Pandamatenga, 76 km 400kV 
        Hwange – Victoria Falls, 101km 400kV 
        Livingstone-Zambez, 231km 330kV 

Project scheme SPV (ZESA, ZESCO, BPC, NamPower, and others) 
(As of 2016, by SAPP PAU) 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

North – South Power Transmission Corridor, PIDA PAP 2020 

 
Source : SAPP PAU presentation (2016, SAPP PAU) 

 
Source : Project Profile (2013, SADC) 
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Expected Project -Transmission Line Projects (5)- 
 Project Information 
Project Name DRC-Angola Project 
Expected COY 2031 (JICA Survey Team perspective) 

Status N/A 
 

Project Cost N/A 
 

Superior 
Development Plan 

 

Project Component SNEL, RNT  
Project scheme Probably, bifurcated, SNEL and RNT 

 
Donors for 
Cooperation 

N/A 

Programme 
encouraged 

Central African Power Interconnection, Economic Community of Central African 
States,(ECCAS) NEPAD 2020 

 
Source : JICA Survey Team 
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233



236 

Expected Project -Transmission Line Projects (6)- 

 

  

 Project Information 
Project Name MoZiSa Project 
Expected COY 2022 – 2023 ( JICA Survey Team perspective)  
Status FS in progress 

ESIA in progress 
(As of 2016, by SAPP PAU) 

Project Cost 342.2 MUSD 
 132.2 MUSD Mozambique – Zimbabwe 
 210.0 MUSD Zimbabwe – RSA 

(As of November 2016, by SAPP PAU) 
Superior Development Plan SAPP Priority Project (2nd Zimbabwe – RSA interconnector, 2nd 

Mozambique – Zimbabwe Interconnector modified) 
Project Component Songo – Inchope, 400kV, N/A 

Inchope – Orange Grove, 400kV 170km 90 Million USD 
Orange Grove – Triangle, 400kV 300km 146 Million USD 
Triangle – Nzhelele, 400kV 220km 120 Million USD 

(As of May 2016 by ZETDC) 
Project scheme Tripartite (provision) : EDM, ZESA, Eskom 

(As of 2016, by SAPP PAU) 
Donors for Cooperation N/A 
Programme encouraged North – South Power Transmission Corridor, PIDA PAP 2020 (2nd 

Zimbabwe – RSA Interconnector) 
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Expected Project -Transmission Line Projects (7)- 

 

  

 Project Information 
Project Name STE Project (HVAC, HVDC) Project 
Expected COY 2024 (HVAC), 2025 (HVDC) (JICA Survey Team perspective) 
Status FS, Ongoing  

ESIA, Ongoing 
Project model, Not decided  

(As of 2016, by SAPP PAU) 

Project Cost 2,800 Million USD (Not include 2nd HVDC as phase-2 construction) 
(As of May 2013, by SADC) 

Superior Development Plan SAPP Priority Project 

Project Component Shown in table as below. 

Project scheme EDM, HCB 

(As of 2016, by SAPP PAU) 
Donors for Cooperation Handled by SAPP-PAU funded by WB (IDA) 
Programme encouraged N/A 

 

Source : JICA Survey Team 
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Expected Project -Transmission Line Projects (8)- 

 

 

 

  

 Project Information 
Project Name Angola-Namibia Project 
Expected COY 2026 (JICA Survey Team perspective) 

Status Preparation for transaction advisory service in progress. 

(As of the end of 2016, by SAPP C.C) 
Project Cost N/A 

 
Superior 
Development Plan 

SAPP Priority Project 

Project Component N/A 

Project scheme Probably, bifurcated, RNT and Nampower 
 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

Central African Power Interconnection, Economic Community of Central African 
States,(ECCAS) NEPAD 2020 

 

Source : JICA Survey Team 

 

 

Katima Mulilo Victoria Falls 

Popa Falls 
Divundu 

Shakawe 

Divundu 

Shakawe 

Popa Falls 

Ruacana 

Opuwo Oshakati 
(Omatando SS) 

Ondangwa 

Omuthiya 

Oshivelo 

Rundu 

Tsumeb 
(Otjikoto SS) 

Grootfontein 
Kombat 

Okaukuejo 

Kamanjab 

Fransfontein 
Outjo 

Gerus 
Otjiwarongo 

Okakarara 

Hentiesbaai 

Uis Mine Omaruru 
(Omburu SS) 

Swakopmund 

Osire 

Okazizi 

Kuiseb 

Walmund 
Husab Mine 

Rossing Mine 
Khan Mine 

Walvis Bay 

Hardap 

Uhlenhorst 

Rehoboth 

Klein Aub 

Auas Khomas 

 

Van Eck 

 Anixas 
Paratus 

Gobabis 

Omaere 
Charles Hill 

Ghanzi 

Pomona 

Luderitz 

Namib 
Aus Keetmanshoop 

(Kokerboom SS) 

Koes 

Aranos 

Rosh Pinah 
(Obib SS) 

Grunau 

Rock 
Harib Noordoewer 

(Khurub SS) 

Scorpion Mine 

NAMIBIA 

Okahandja 

Baynes 

Cuito 

Kudu 

 

Maquela 
do Zombo 

Uige Negage 

Luanda Ndalatando 

Malanje 
Capanda 

Lauca 

Cambambe 

Soyo 

Luena 

Soyo I,II 

Namibe 

Cabinda 

Ondjiva 

Porto Amboim 

Sumbe 
Gabela 

Libito 
Benguela 

Mabubas 

Gove 

Cazenga 

Biopio Kuito 
Catchiungo Huambo 

Cabinda 

Matala 

Luachimo 

Lubango 

Lucala 

Lomaum 

Baynes 

Inga 

Tshikapa 

Kananga 

Xangongo 

Menongue 

Saurimo 

Mbanza 
Congo 

Tombua 

Dirico 
Calai 

Cuangar Calueque 

Chicapa 

Quarteis 
Viane 
Cimangola 
Luanda Norte 
Luanda Sul 

Luanda 
CFL 

Benguela New 
 

Cambambe II Caulo Cabaca 

Jamba ia oma 

Jamba ia mina 
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Expected Project -Transmission Line Projects (9)- 
 Project Information 
Project Name Tanzania-Mozambique Project 
Expected COY 2026 -2029 (JICA Survey Team perspective) 

Status  Project teams are established 
(As of the end of 2016, by EDM, Tanesco) 

Project Cost N/A 
 

Superior 
Development Plan 

N/A 

Project Component N/A 

Project scheme Probably, bifurcated, EDM and Tanesco 
 

Donors for 
Cooperation 

N/A 

Programme 
encouraged 

N/A 

 

 

  

 

Palma 

Tete 

Auasse 

Macoma 

Metoro 
Pemba 

Nacala 
Monapo 

Lurio I 

Nampula 
Central 

Nampula 

Moma 
Uape 

Alto Malema 

Gurue 

Cuamba 

Montepuez 

Lichinga 

Mocuba 

Nicuadala 
Quelimane 

Marroumeu 

Moatize 

Songo 

Manje 

Tete 

Matambo 

Cataxa 

Bindura 

Mutare 

Chicamba 

Chimoio 
Inchope 

Lamego 
Mutua 

Dondo 

Beira 
Buzi 

Temane(2020) 

Massinga 

Mapai 

Lindela 

Kuvaninga 

Apollo 

Chibuto 

Lionde 

Xai-Xai 

Macia 
Moamba 

Infulene 

Komatiport 

Maputo 

Matola 

Boane 

Edwleni II Salamanga 

Ressano Garcia 

Corumana 

Caia 

Alto Molocue 

Namialo 

Catandica 

PV Mocuba 

PV Metoro 

Tete 

Nacala 
HCB North Bank 

Phomebeya(Mal) 

Nhamatanda 

Vilanculos 

Orange Grone(Zim) 

Mavuzi 

Vilanculos 

Chibabava 

Chibata 

Manga 

Inhaminga 

Mussacama 

Boroma 

Mpanda Nkuwa 

Chipata West(Zam) 

Angoche 

Mtwara(Tan) 

Marrupa 

Nacala Velha 

Benga 

Ncondezi 

ENRC(2022) 

Lurio II Lurio III 

Messalo 

Majawa 

Mugeba 

Alto Molocue 

Mutelele 

Tsate 
Mavuzi  

Dzimbene 

Movel Tete 

Massingir 

Jindal 

Lupata 

ZAMBIA 

MALAWI 

ZIMBABWE 

SOUTH AFRICA 

SWAZILAND 

TANZANIA 

MOZAMBIQUE 
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Expected Project -Transmission Line Projects (10)- 

   Project Information 
Project Name Zambia-Mozambique Project 
Expected COY 2022 – 2023 (JICA Survey Team perspective) 

Status Project teams are established. 
Preparation for FS has been done by NEPAD 

(As of end of 2016, by SAPP C.C.) 
Project Cost 330 Million USD 

  Zambia side : 169 million USD 
  Mozambique side : 161 Million USD  

(Project concept paper, 2016 EDM, ZESCO) 
Superior Development Plan N/A 

Project Component Tripartite, Eskom, ZETDC and EDM 

Project scheme Probably, bifurcated, EDM and ZESCO 
 

Donors for Cooperation N/A 
Programme encouraged North – South Power Transmission Corridor, PIDA PAP 

 
Source : JICA Survey Team and Project concept paper (2016, EDM, ZESCO) 

 

Palma 

Tete 

Auasse 

Macoma 

Metoro 
Pemba 

Nacala 
Monapo 

Lurio I 

Nampula 
Central 

Nampula 

Moma 
Uape 

Alto Malema 

Gurue 

Cuamba 

Montepuez 

Lichinga 

Mocuba 

Nicuadala 
Quelimane 

Marroumeu 

Moatize 

Songo 

Manje 

Tete 

Matambo 

Cataxa 

Bindura 

Mutare 

Chicamba 

Chimoio 
Inchope 

Lamego 
Mutua 

Dondo 

Beira 
Buzi 

Temane(2020) 

Massinga 

Mapai 

Lindela 

Kuvaninga 

Apollo 

Chibuto 

Lionde 

Xai-Xai 

Macia 
Moamba 

Infulene 

Komatiport 

Maputo 

Matola 

Boane 

Edwleni II Salamanga 

Ressano Garcia 

Corumana 

Caia 

Alto Molocue 

Namialo 

Catandica 

PV Mocuba 

PV Metoro 

Tete 

Nacala 
HCB North Bank 

Phomebeya(Mal) 

Nhamatanda 

Vilanculos 

Orange Grone(Zim) 

Mavuzi 

Vilanculos 

Chibabava 

Chibata 

Manga 

Inhaminga 

Mussacama 

Boroma 

Mpanda Nkuwa 

Chipata West(Zam) 

Angoche 

Mtwara(Tan) 

Marrupa 

Nacala Velha 

Benga 

Ncondezi 

ENRC(2022) 

Lurio II Lurio III 

Messalo 

Majawa 

Mugeba 

Alto Molocue 

Mutelele 

Tsate 
Mavuzi  

Dzimbene 

Movel Tete 

Massingir 

Jindal 

Lupata 

ZAMBIA 

MALAWI 

ZIMBABWE 

SOUTH AFRICA 

SWAZILAND 

TANZANIA 

MOZAMBIQUE 

Description of Activity Start Date End Date

Signing of IGMoU 17/3/2016 17/3/2016

Signing of IUMoU 17/3/2016 17/3/2016

Project Kick-off meeting 7/7/2016 8/7/2016

Appointment of Project members 8/7/2016 22/7/2016

Preparation of Project Concept Paper 11/7/2016 5/8/2016
Preparation of ToRs for Transaction Advisor, Feasibility Study
and ESIA/RAP 11/7/2016 10/8/2016

Mobilisation of Funds for Project Preparation and Packaging 8/8/2016 1/2/2017

Procurement of Transaction Advisor (TA) 5/9/2016 3/3/2017

Execution of Feasibility Study and ESIA/RAP under TA 3/3/2017 26/2/2018

Commercial/Legal Closure by TA 3/3/2017 21/2/2019

Mobilisation of Funds for Project Implementation by TA 3/3/2017 21/2/2019

Procurement of Supervision Consultant 27/8/2018 21/2/2019

Procurement of EPC Contractors 24/9/2018 22/3/2019

Construction of Interconnector 25/3/2019 7/3/2022
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6. Index of collected information 
 

 

This section is contained only index of collected information. The detail is stored on the attached disk. 
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資料名 発行元

SADC SADC Regional Energy Access Strategy and Action Plan SADC Energy Programme 2010 3 SADC 1 1
The SADC Regional Infrastructure Master Plan SADC 2013 5 SADC 1 2
SADC Energy Programme and Projects SADC 2006 10 SADC 1 3
SADC Insrastructure Development Status Report for council and Summit SADC 2009 9 SADC 1 4
SADC Regional Insrastructure Development Maser Plan Executive Summary SADC 2013 6 SADC 1 5
SADC Regiona Infrastructure Development Master Plan Water Sector Plan SADC 2012 8 SADC 1 6
SADC Regiona Infrastructure Development Master Plan Energy Sector Plan SADC 2012 8 SADC 1 7
SADC Regional Strategy for Development of Statistics 2013 - 2018 SADC 2012 7 SADC 1 8
SADC Energy Protocol SADC - - SADC 1 9

ZiZaBoNa Transmission Project Project Information Momorandum SAPP C.C, Norconsult 2013 3 SADC 2 1
Central Transmission Corridor - Zimbabwe Project Profile SADC 2013 5 SADC 2 2
Mozambique - Malawi Interconnector Project Profile SADC 2013 5 SADC 2 3
Preliminary Project Information Memorandum Zambia Tanzania Kenya Power Interconnector OPPPI 2013 5 SADC 2 4
Mozambique Transmission Backbone Project Brief SADC 2013 5 SADC 2 5
Mphanda Nkuwa Hydropower Project SADC 2013 5 SADC 2 6
Inga 3 Power Project Project Brief SADC 2012 5 SADC 2 7
Batoka Gorge Hydropower Project Project Profile SADC 2013 5 SADC 2 8
Kafue Gorge Lower Hydropower Project Project Profile SADC 2013 5 SADC 2 9
Baynes Hydropower (Angola - Namibia) Project Profile SADC 2013 5 SADC 2 10

SAPP Introduction to SAPP SAPP PAU 2016 6 SAPP 2 1
Overview of the SAPP SAPP 2013 3 SAPP 2 2
SAPP Overview and Interconnections 2011 11 SAPP 2 3
The Southern African Power Pool Wilem Theron 2012 8 SAPP 2 4
SAPP Transmission Project Briefs SAPP 2013 6 SAPP 2 5
SAPP Report to 5th Coordination Meeting of Power Pools in Africa SAPP 2010 5 SAPP 2 6
SAPP - Program for Accelerating Transformational Energy Projects SAPP 2015 5 SAPP 2 7
Update on RE Power in the SAPP SAPP 2013 6 SAPP 2 8
Analysis of Infrastructure for Renewable Power in Eastern and Southern Africa SAPP 2015 - SAPP 2 9
Over the Transmission Hurdle SAPP - - SAPP 2 10
Demand and Supply 2013 SAPP 2013 - SAPP 2 11
Transmission Projects in SAPP 2013 SAPP 2013 - SAPP 2 12
The West Power Corridor Project SAPP - - SAPP 2 13
SAPP Generation Planning Criteria SAPP 2011 11 SAPP 2 14
SAPP Transmission Planning Criteria SAPP 2012 1 SAPP 2 15
Operating Guideline SAPP 2014 2 SAPP 2 16
Inter Governmental Memorandum of Understanding SAPP 2006 2 SAPP 2 17
Inter Utility Memorandum of Understaiding SAPP 2007 4 SAPP 2 18
Agreements beween Operating Members SAPP 2008 5 SAPP 2 19

Annual Report 2013 SAPP 2014 - SAPP 1 1
Annual Report 2014 SAPP 2015 - SAPP 1 2
Annual Report 2015 SAPP 2016 - SAPP 1 3
Monthly Report　2016/1 SAPP 2016 - SAPP 1 4
Monthly Report　2016/2 SAPP 2016 - SAPP 1 5
Monthly Report　2016/3 SAPP 2016 - SAPP 1 6
Monthly Report　2016/4 SAPP 2016 - SAPP 1 7
Monthly Report　2016/5 SAPP 2016 - SAPP 1 8
Monthly Report　2016/6 SAPP 2016 - SAPP 1 9
Monthly Report　2016/7 SAPP 2016 - SAPP 1 10
Monthly Report　2016/9 SAPP 2016 - SAPP 1 11
Monthly Report　2016/10 SAPP 2016 - SAPP 1 12
Monthly Report　2016/11 SAPP 2016 - SAPP 1 13

発行年月 ファイル識別番号
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資料名 発行元

RERA Creating ans enabling Environment for Implemenntation of Power Sector Projects in the SADC Region RERA 2009 7 RERA 1 1
Technical Report : RERA Publication on Electricity Tariffs & Selected Performance Indicators for the SADC Region 2009 USAID 2010 5 RERA 1 2
Technical Report : RERA Publication on Electricity Tariffs & Selected Performance Indicators for the SADC Region 2009 USAID 2011 8 RERA 1 3
RERA & its Regional Initiatives on Energy Regulation and Security of Supply RERA 2011 7 RERA 1 4
Clean Energy Development in the Southern African Region RERA 2012 12 RERA 1 5
Restructuring of the Electricity Industry : Experience of Southern Africa RERA 2012 11 RERA 1 6
RERA : An Overview of Recent Developments in Southern Africa RERA 2015 5 RERA 1 7

Angola The National Energy Security Strategy and Policy MoEAW - - Ang 1 1
Angola Energia 2025 MoEAW 2015 - Ang 1 2
National Strategy for the new Renewable Energies MoEAW 2015 - Ang 1 3

Lower Cunene Hydropower Scheme Feasibility Study Report - 1998 11 Ang 2 1
Challenges of Angola Power System for the Periode 2013 - 2017 MoEAW 2015 9 Ang 2 2
Technical Report : Southern African Development Community (SADC) Power Sector Review and Consultation Mission to Angola USAID 2009 12 Ang 2 3
Sustainable Energy for All, Rapid Assessment Gap Analysis Angola UNDP 2015 9 Ang 2 4
Investment Opportunities MoEAW 2014 4 Ang 2 5
Baynes Background Information Document PJTC 2013 4 Ang 2 6
Energy Sector Capacity Building Diannostic & Needs Assessment Study AfDB 2014 - Ang 2 7
World Small Hydropower Development Report　2013 UNIDO 2013 - Ang 2 8
Japan - Angola Business Forum ANiP 2014 6 Ang 2 9
アンゴラ共和国の投資環境調査　2012年 JOGMEC 2012 10 Ang 2 10

Botswana BPC Annual Report 2013 BPC 2014 - Bot 1 1
BPC Annual Report 2014 2015 - Bot 1 2
Public Notice North West Transmission Grid Project Update 2015 9 Bot 1 3
Transaction Advisory Services for the Botswana - South Africa (BoSa) Transmission Interconnection project 2015 9 Bot 1 5
The Energy Sector BPC 2013 2 Bot 1 6
Botswana Power Cooperation BPC 2012 - Bot 1 7
Electricity Supply Industry in Botswana, Power Supply and Demand in Southern Africa 2013 4 Bot 1 8

Botswana Power Development African Energy 2015 3 Bot 2 1
Sustainable Energy For All Rapid Assessment Gap Analysis UNDP 2015 - Bot 2 2

DR Congo The Grand Inga Project SNEL 2014 6 DRC 1 1
Inga 3 Power Project COMESA - - DRC 1 2

Power Status in African Power Pools Report AfDB 2011 11 DRC 2 1
World Small Hydropower Development Report 2013 UNIDO 2013 - DRC 2 2
The electricity supply industry in the Democratic Republic of the Congo Journal of Energy in Southern Africa 2006 8 DRC 2 3
Mining Industry Annual Report 2014 The Chamber of Business of the DRC Chamber of Maines - - DRC 2 4

Lesotho LEC Annual Report 2011 LEC 2011 － Les 1 1
Project Information Memorandum Lesotho Highlands Water Project Phase 2 SADC 2013 5 Les 1 2
Agreement on Phase 2 of the Lesotho Highlands Water Project Ministries 2011 8 Les 1 3

Malawi Mini Integrated Resource Plan 2016 - 2020 DoE 2015 12 Mal 1 1
Executive Exchange on Developing an Ancillary Service Market for SAPP ESCOM 2014 - Mal 1 2
Financial Statement ESCOM 2014 6 Mal 1 3
Mozambique - Malawi Interconnector Project Brief - 2013 5 Mal 1 4

Energy Supply in Malawi ; Options and issues Journal of Energy in Southern Africa 2015 5 Mal 2 1
Business Opportunity in the Malawi Power Sector Millennuum Challenge Corporation 2015 4 Mal 2 2
An Overview of the Energy Sector in Malawi Scinentific Reserch 2012 12 Mal 2 3

発行年月 ファイル識別番号
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資料名 発行元

Mozambique Unlocking Investment Opportunities in Mozambique Investment Promotion Centre 2014 6 Moz 1 1
Energy Sector Priorities Projects and Investment Opportunities MoE 2010 - Moz 1 2
Strengthening Support for Regional Projects Background Note IDA Resource Mobilization Department 2013 10 Moz 1 3
Executive Exchange on Developing an Ancillary Service Market EDM 2012 - Moz 1 4
Country Report MoE 2013 6 Moz 1 5
Master Plan Update Project, 2012 - 2027 Final Master Plan Update Report EDM 2014 4 Moz 1 6
Southern African Power Pool - MoZiSa Transmission Project Draft Inception Report KPMG 2015 6 Moz 1 7
Energia Politica energetica - - Moz 1 8

モザンビークの投資環境調査　2012年 JOGMEC 2012 9 Moz 2 1
SISTEMA TARIFÁRIO DE ENERGIA ELÉCTRICA EM MOÇAMBIQUE ECSI 2015 3 Moz 2 2
The Electricity Sector in Mozambique USAID 2015 2 Moz 2 3
モザンビーク共和国における先進型高効率ガス発電設備に係る事業実施可能性調査報告書 METI 2014 10 Moz 2 4
モザンビークにおける高効率石炭焚火力発電プラントに係る事業実施可能性調査 METI 2015 3 Moz 2 5
Mozambique Renewables Readiness Assessment IRENA 2012 - Moz 2 6
Energy Security in Mozambique Trade Knowledge Network 2010 - Moz 2 7
モザンビーク国南部ガス火力発電所整備事業準備調査 JICA 2013 Moz 2 8

Namibia Energy Demand and Forecasting in Namibia Office of the President National Planning Commission 2013 - Nam 1 1
4th National Development Plan 2012/13 - 2016/17 Office of the President National Planning Commission 2012 - Nam 1 2
Generation Expansion Planning and Renewable Energy Integration initiatives in Namibia ECB 2012 9 Nam 1 3
Executive Visit on Developing an Ancillary Service Market Nampower 2013 3 Nam 1 4
National Integrated Resource Plan ECB 2010 9 Nam 1 5
Nampower Electricity Supply Update Nampower 2013 5 Nam 1 6
Nampower Annual Report 2014 Nampower 2015 - Nam 1 7
Nampower Annual Report 2015 Nampower 2016 - Nam 1 8

Project Completion Report - The Caprivi Interconnector European Union Africa Infrastructure Trust Fund 2012 5 Nam 2 1
Namibia's Energy Future Konrad Adenauer Stiftung 2012 10 Nam 2 2
Power Sector Reform and Regulation in Afriva - Namibia Graduate School of Business, University of Cape Town - - Nam 2 3
Impact Assessment Case Studies from Southern Africa - Auas - Otjikoto - Lifa 400kV Transmission Line Southern African Institute for Environmenta Assessment 2009 - Nam 2 4

発行年月 ファイル識別番号
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資料名 発行元

RSA Transmission Development Plan 2015 - 2024 Eskom 2015 - RSA 1 1
Transmission Development Plan 2016 - 2025 Eskom 2016 - RSA 1 2
Transmission Development Plan 2016 - 2025 Public Forum Eskom 2015 10 RSA 1 3
Generation Connection Capacity Assessment of the 2022 Transmission Network Eskom 2015 6 RSA 1 4
Integrated Resource Plan for Electricity (IRP) 2010 - 2013 Update Report 2013 Department of Energy 2013 11 RSA 1 5
Power Generation Technology Data for Integrated Resource Plan of South Africa EPRI 2012 7 RSA 1 6
National Development Plan 2030 Executive Summary Department of Energy - - RSA 1 7
Gas Utilisation Master Plan Department of Energy 2014 5 RSA 1 8
Integrated Energy Plan Update Presentation for Public Meeting Department of Energy 2016 11 RSA 1 9
Integrated Resource Plan Update Presentation for Public Meeting Department of Energy 2016 11 RSA 1 10
Government Gazette, Nuclear Programme Department of Energy, NERSA 2016 12 RSA 1 11
Integrated Report 2016, List of fact sheet Eskom 2016 - RSA 1 12
Integrated Report 2016, presentation Eskom 2016 - RSA 1 13

RSA 1 14

Renewable Energy IPP Procurement Programme Bid Window 3 DoE IPP Office 2013 11 RSA 2 1
Eskom Holding SOC Limited Eskom 2013 12 RSA 2 2
The Strategic 2040 Transmission Network Study, The Assumption Paper Eskom - - RSA 2 3
Unlocking Grid Capacity for the Energy Mix Proposed in the IRP Eskom 2015 10 RSA 2 4
Integrated Report 2016 Eskom 2016 3 RSA 2 5
Presentation on Enectricity Supply in South Africa Eskom 2013 6 RSA 2 6
Transmission Network Strengtherning Requirementts associated with Renewable Potential Eskom 2013 5 RSA 2 7
The Strategic Network Development for Connection of RE IPPs in South Africa Eskom 2015 9 RSA 2 8
DEA National Corridors for Electricity Grid Infrastructure Eskom, Enviwonmental Affairs 2014 2 RSA 2 9
Trading in the Southern African Power Pool and Possible Coupling with the East African Power Pool Eskom 2007 9 RSA 2 10

South Africa's Renewable Energy IPP Procurement Program : Success Factors and Lessons PPIAF (WB) 2014 5 RSA 3 1
Grid Interration of Wind Energy in the Western Cape Final Report Terna, Eskom 2009 12 RSA 3 2
Workshop on Delivering Viable Wind Farm Projects Eskom 2011 3 RSA 3 3
南アフリカ共和国の環境政策と環境・エネルギー産業の現状 日本貿易振興会 2003 2 RSA 3 4
Gridlocked, A long-term look at South Africa's Electricity Sector Institute for Security Studies 2015 9 RSA 3 5

Swaziland SEC Annual Report 2013/14 SEC 2014 － Swaz 1 1

Swaziland Renewable Readiness Assessment Report IRENA 2014 12 Swaz 2 1
Sustainable Energy for All Country Action Plan Final Report Sustainable Energy for All 2014 5 Swaz 2 2

Tanzania Power System Master Plan 2012 Update Ministry of Energy and Minerals 2013 5 Tan 1 1
Report of  the Controller and Auditor General on the Financial Statements of Tanzania Electric Supply Company Limited for the Year Ended 31 December 2013 KPMG 2013 － Tan 1 2
Load flow diagram Tanesco － － Tan 1 3
Currrent Status of Energy Sector in Tanzania Tanesco 2013 3 Tan 1 4
The Tanzania Development Vision 2025 Ministry － － Tan 1 5
EWURA 7th Annual Report Enegry and Water Utilities Regulatory Authority 2013 6 Tan 1 6
The Tanzania five Year Development Plan 2011/2012 - 2015/16 Ministry of Energy and Minerals 2012 6 Tan 1 7
Investment Opportunities in the Energy Sector in the United Republic of Tanzania Ministry of Energy and Minerals 2014 9 Tan 1 8
Power System Master Plan 2016 Update Ministy of Energy and Minearals 2016 12 Tan 1 9
The Electricity Act 2008 Ministy of Energy and Minearals 2008 6 Tan 1 10
The National Energy Policy 2003 Ministy of Energy and Minearals 2003 2 Tan 1 11
The Electricity Industry Reform Strategy and Roadmap 2014 - 2025 Ministry of Energy and Minerals 2014 6 Tan 1 12
Corpoate Business Plan 2016/17 Tanesco 2016 6 Tan 1 13

Now It's Tanzania Offering Mazimum Returns on Investments Tazania Investment Centre 2015 － Tan 2 1
Tanzania's Investment Prospectus Sustainable Energy for All 2015 9 Tan 2 3
Renewable Energy in Africa, Tanzania Country Profile AfDB, Climate Investment Funds 2015 - Tan 2 2
FOURTH NATIIONAL REPORT ON IIMPLEMENTATIION OF CONVENTIION ON BIIOLOGIICAL DIIVERSIITY Vice president's office, division of environment 2009 7 Tan 2 4

発行年月 ファイル識別番号
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資料名 発行元

Zambia The National Energy Policy MEWD 2007 2 Zam 1 5
Sector Report 2012-2013 ERB 2013 － Zam 1 6
General Description of the Electricity System ERB 2010 － Zam 1 7
Hydropower Projects and Investment Opportunities in Zambia MEWD 2013 4 Zam 1 8
Investment Opportunities in the Energy and Water Sectors OPPPI 2011 － Zam 1 9
Powering Zambia's Future MEWD 2015 5 Zam 1 10
Environmental Impact Statement for the Proposed Mumbwa - Kalumbila - Lumwana 330kV Project ZESCO 2012 11 Zam 1 11
Rsettlement and Compensation Plan for the Proposed
Mumbwa - Kalumbila - Lumwana 330kV Double Bison Transmission line Project, Zambia ZESCO 2012 11 Zam 1 12

Environmental Impact Assessment Report for the Proposed Pensulo - Lusiwasi - Msoro - Chipata West 330kV Transmission line Project ZESCO 2012 2 Zam 1 13
Energy Policy in Zambia MEWD 2015 7 Zam 1 14
ZTK project diagram ZESCO 2017 2 Zam 1 15
Zambia, Land of Opportunities & Profits Zambia Development Agency 2013 － Zam 2 1
Energy Sector Profile Zambia Development Agency 2013 6 Zam 2 2
NELSAP information The Nile Basin Initiative － － Zam 2 3
CEC Annual Report 2014 CEC 2015 － Zam 2 4
Overview of the Copperbelt Energy Corporation (CEC) Business CEC 2015 5 Zam 2 5
Energy Secotr Profile Zambia Development Agency 2014 11 Zam 2 6
Overview of the Copperbelt Energy Corporation (CEC) Business CEC 2014 10 Zam 2 7

Zimbabwe ZPC Annual Report and Accounts 2011 ZPC 2012 - Zim 1 1
National Energy Policy Report Ministries 2012 - Zim 1 2
National Energy Policy Ministries 2012 - Zim 1 3
Power Generation Options ZESA 2005 - Zim 1 4
Rehabilitation and Recovery in the Power Sector, AfDB Zimbabwe Report AfDB - - Zim 2 1

日本 アフリカビジネスへの視点と対応 METI 中東アフリカ部 2013 4 Jpn 1 1
JICAアフリカ向け円借款の供与実績（2005～2013年） JICA 2013 Jpn 1 2
円借款　案件概要書（ザンビア南部地域送電網整備計画） 外務省 2015 2 Jpn 1 3
アフリカにおけるJICAの鉱業・インフラ支援 JICA 2015 5 Jpn 1 4
近年のアフリカ向け主要実績（JBIC承諾分） JBIC 2015 Jpn 1 5
JBIC Today - アフリカに対する取組 JBIC 2013 7 Jpn 1 6
平成２５年度製造基盤技術実態等調査 （重電機器の輸出促進に関する調査）報告書 METI 2014 3 Jpn 1 7
財政制度等審議会 財政投融資分科会参考資料 JICA 2012 11 Jpn 1 8
ナミビア共和国全国電力開発計画調査　報告書 JICA 1998 9 Jpn 2 1
ナミビア共和国全国電力開発計画調査　予備調査報告書 JICA 1996 11 Jpn 2 2
モザンビーク共和国ナカラ回廊送電系統強化計画　準備調査報告書 JICA 2015 3 Jpn 2 3
モザンビーク共和国南部ｶﾞｽ火力発電所整備事業　準備調査報告書 JICA 2013 3 Jpn 2 4
モザンビーク共和国新エネルギー・再生可能エネルギー基礎情報収集・確認調査　報告書 JICA 2009 10 Jpn 2 5
タンザニア連合共和国ダルエスサラーム送配電網強化計画（その２）　準備調査報告書 JICA 2014 1 Jpn 2 6
アフリカ地域東アフリカ地熱開発に係る情報収集・確認調査　報告書（タンザニア） JICA 2014 1 Jpn 2 7
タンザニア連合共和国ダルエスサラーム送配電網強化計画（その１）　準備調査報告書 JICA 2013 1 Jpn 2 8
アンゴラ共和国地方電力開発事業準備調査　　報告書 JICA 2011 12 Jpn 2 9
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