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A. OVERALL REMARKS
The Project was implemented by UNDP under the Direct Modality of implementation. The work from January 2011 until December the 2013 was done under close coordination with Mr. Kim Yong-Son, Vice Director, Department of Electricity, State Academy of Science and SWEDPRA National Project Director (PD). 
The Project Manager kept the UNDP CO informed about project status and progress by sharing information with concerned Programme Analyst and CO Senior Management. Project Manager regularly consulted with Mr. Mathias Hölzer, International Expert for Technical Guidance and Backstopping of the SWEDPRA Project Implementation (LTA, since 2012) and provided minutes of the meetings of PTC, shared correspondences and information with the respective stakeholders. 
B. PROJECT MANAGEMENT, MONITORING AND EVALUATION
National Project Director (PD) and National Project Technical Manager (PTM) were appointed on 31 January 2011. International Chief Technical Adviser was on board on 11 January 2011. The Inception Workshop was held on 11th May 2011. Based on the recommendation of HQ, Project Manager (PM) of Sustainable Rural Energy Development (SRED) project was assigned to oversee both SRED and SWEDPRA, but to only play an advisory role as CTA of the SWEDPRA project, specifically to Government on the preparation of a national plan on sustainable rural energy and policy advice to rural energy issues. 
The 1st PSC meeting held on 7 July 2011 has recognized that the awareness and understanding of the National Project Director’s crucial role in the project implementation and day-to-day management was very low, and the PD was not involved in project monitoring and reporting. In this respect, the PD is expected to intensify his engagement in project implementation and work in close coordination with the CTA. To strengthen management and oversight, the 1st PSC it decided to formally re-designate the SRED Project Manager as Project Manager (not CTA) of SWEDPRA in line with the management arrangement for SRED. There was also a need to align the project M&E arrangements with the new project implementation arrangements. Based on the decision of the 2nd PSC meeting held on 21 September 2011, the PM reviewed and amended the M&E plan under close consultation with the Programme Office and Senior Programme Advisor (Annex 1) , which was approved by the PSC. Regardless several requests from PM the information about sites for sites monitoring visits was provided only on 19 September by PD and PTC to PM just before the 2nd PSC meeting of 21 September 2011.
In 2012 two questionnaires: one for SWES site and the other for workshop/manufacturing unit for site visits were designed.  The questionnaires were developed in consultation with UNDP/GEF Regional Technical Specialist and International Consultant and M&E SPA and translated into Korean. The monitoring of sites and visit of manufacturing plants was conducted by PM with participation in some visits by SPA from 18 June – 3 July 2012. 
The Inception Workshop was held on 11th May 2011, 30 Project Technical Committee (PTC) Meetings,  6 Project Steering Committee meetings (1st PSC meeting on 7 July 2011, 2nd PSC meeting on 21 September 2011, 3rd PSC on 29 February, 4th Joint SRED/SWEDPRA PSC meeting on 5 September, 5th PSC on 30 April 2013 and 6th Joint SRED/SWEDPRA PSC meeting on 12 December 2013),  15 site monitoring visits , GEF Terminal Evaluation from 6-19 October 2012 and Terminal Tripartite Review Meeting on 19 December 2013 were conducted during the reporting period.
C. PROJECT IMPLEMENTATION ACTIVITIES
Project main activities were concentrated on components 1, 4 and 5 based on several assessments conducted on the original project document, dated from 2005, when the project was originally designed. The outcomes of these components were assessed as realistic and achievable. Issues related to the available budget, project life span, achieving outputs, option of reducing of indicators as well as relevance of other indicators were discussed during monitoring visit of Mr. Butchaiah Gadde, GEF/UNDP Regional Technical Specialist from APRC in  May (14-18 May) and reflected in the GEF SWEDPRA Terminal Evaluation Report (2013).
Component 1.
Wind Energy (WE) Resource Assessment.

OUTCOME 1: 
Regular conduct of assessment of the wind characteristics and energy potentials in the country.

Output 1. 
Assessed wind characteristics and energy potentials in the country.

SWEDPRA has enabled a group of the Center of Wind Energy Research and Development (CWERD) staff to participate in international training courses. In turn, CWERD staff has transferred their knowledge to other nationals. Data analysis methods were explained during the in-country trainings, which suggest that national participants have a generally strong background in mathematics. More practical tools and software were also demonstrated. 

In the period prior to resumption, one study tour to Germany was held and at least one in-country training on wind resource assessment was conducted. CWERD experts carried out wind resource assessments in Cholsan County, Unryul County, and Yangdok County (2009) and Ryong-o-ri (2012). CWERD is presently conducting wind measurements near the hospital in front of the SAOS.
During the mission of German ProfEC experts in November 2011, the importance to work according to international standards (MEASNET and IEC 61400-12-1) was stressed. The wind tower installation, measurements and data analysis by CWERD conformed largely to international standards, although there were still some gaps to fully comply with the relevant standards. 

At least 4 wind assessments have been carried out and CWERD is attaining international standards. In parallel, the Institute of Earth Environmental Sciences has produced a meso-scale wind map (10 m height values) for DPRK, based on existing meteorological and satellite data. The realized outputs and capacities constitute a fair starting point for the future deployment of wind energy in the country, which is a valuable achievement. UNDP CO did not receive the digital files of this map but a hard copy was provided by CWERD/SAOS.
International training on industry-standard Wind Resource Assessment tools (WAsP and WindPRO) as well as general techniques of site assessment was conducted between 23 and 30 November 2011 in Pyongyang by experts from German ProfEC. Performance on Wind Resource Assessments indicated that sufficient capacity had been built within CWERD to perform independent, high quality Wind Resource Assessment.
The Wind Energy Resource Assessment in the Ryongo-ri with the Center of Wind Energy Research and Development was completed from 13 July 2011 until 31 July 2012. Installation /Dismantling of Wind Measurement Tower were carried out at the Ryongo-ri by local experts. The follow up report was reviewed by the PM and by the International Expert for Technical Guidance and Backstopping of the SWEDPRA Project Implementation. 

In-country training on Comprehensive Data Collection (CDC) for Wind Mapping was held in Pyongsong city, South Pyongan Province from 20-23 August 2013. The information about training was reviewed by the Project Manager and by the International Expert for Technical Guidance and Backstopping of the SWEDPRA Project Implementation. Based on the provided report, the aim and tasks of the training can be considered as completed. Values of expenses are satisfactory for the scope of issues and amount of the participants covered by the training. The received knowledge on comprehensive data collection will be useful for future work on wind energy resource assessment.
Component 2.
WE Technology Information and Awareness Enhancement.

OUTCOME 2: 
The feasibility and benefits of wind energy technology applications are widely known to potential users in the country.

Output 2: 
Widely disseminated feasibility and benefits of wind energy technology applications to potential users in the country.

As agreed after project revision in 2012 the output cannot be implemented due to short resources for sharing information and awareness rising actions.

Especially in the context of DPRK WE Technology Information and Awareness Enhancement is crucial, as little knowledge exist about these forms of energy and its impact in daily life. The project has not been able to do much in this area as it has been agreed that awareness campaigns would not be fruitful without a tested and reliable product information .
Component 3.
Development of Domestic and Overseas Market for locally made SWES.

OUTCOME 3: 
Fully established and promoted market for locally made SWES units both domestically and 
abroad.

Output 3: 
Established market for locally made SWES units and promoted both domestically and abroad.

The output was not implemented due to short resources and unavailability of any locally made international standard quality SWES for assessing Domestic and Overseas Market for Locally-made SWES.

Development of domestic and oversea markets has been formulated as one of the goals to project. Nevertheless the project has not been able to do much in this area, as no fully tested and reliable product existed to be commercialized. The national counterparts responsible for foreign trade could not be involved in the project. Besides international conditions affecting DPRK, a project of this size lacks critical mass to have any impact on foreign trade. In addition, technical capacities in DPRK proved insufficient to produce wind energy equipment meeting international standards.
Component 4.
SWES Design Improvement.

OUTCOME 4: 
Locally made SWES units comply with internationally acceptable quality and performance standards.

Output 4: 
Compliance of locally made SWES units with internationally acceptable quality and performance standards.

Machines and manufacturing workshop

In the course of 2011, SWEDPRA reviewed the status of CWERD’s work on the then produced 300 SWES. An assessment was made of the status of the manufacturing capabilities at the SAOS workshop, and the inputs needed to attain international quality standards. 
Recommendations were given for follow-up, and a list was compiled of needed workshop tools and equipment for precision machining. Between May and August 2012, this equipment was procured under SWEDPRA. Most equipment could be procured from a DPRK trading house at a competitive price including in-company training for the CWERD workshop staff. By the end of 2012 and beginning of 2013 all heavy machinery has been installed and is operative.
In July 2012, a measuring system, including wind sensors, electric power meters, and a data logger was purchased in Germany for equipping the wind turbine performance test field near the SAOS institute in accordance to international standards. To find a good location for the test field the CWERD assessed, in accordance with the requirements of IEC 61400-12-1 the site conditions for PPM in 4 sites and submitted a final report on 28 August 2012. The information on site selection for PPM in 4 sites and the final report on 28 August 2012 were reviewed by the Project Manager and by the International Expert for Technical Guidance and Backstopping of the SWEDPRA Project Implementation. The final site was selected and during the follow up training the equipment has been installed in September 2012 on a 10 m high fully equipped wind measurement mast with the data logger placed inside the service building, which is an old water pumping station. Close to the wind measurement tower, a prototype SWES system was installed on top of a second tower. This measurement is still going on and SAOS scientist works continuously with the data from that measurement. The work is considered as completed. 
In May 2013 an implementation plan for the remaining time period of the project has been developed and agreed with national counterpart to implement. Several milestones have been agreed in that plan, which document the state of implementation of the agreed measures. By November 2013 only part of the agreed works has been accomplished in a way as planned. This was partially due to the significant difficulties in procurement of the remaining tools and materials, and partially due to other reasons.
During the follow-up mission in November 2013 it has been assessed that the following aims have been accomplished:
1. New generator design implementation;
2. Quality Management System;
3. Improved Generator Test stand;
4. Improved Mass imbalance Testing procedure;

5. General Manufacturing improvements;

6. PPM test field measurements.

The following aims have not been accomplished:

1. Newly designed furling system was simulated and developed. Although field tests are missing. No report on field test has been prepared and submitted to LTA and PM.; 
2. Full establishment of charge controller production;
Trainings

In-Country training on IEC 61400-2 standard (standard, which addresses design rules for small wind turbines) was conducted by international consultant Mathias Hölzer in Pyongyang from 23 to 30 November 2011 to staff and scientists of CWERD, which served as basis for further activities to achieve compliance with international standards.
In-Country Training on SWT Blades Optimal Design for 12 local experts and technicians was conducted by Mathias Hölzer in Pyongyang from 15 to 17 May, 2012 to staff and scientists of CWERD.  One major outcome of this training has been that the basics and applications of blade design are well known and proven.
2.5 Days theoretical training on PPM installation and wind resource measurement for 10 technical experts was conducted by Mathias Hölzer from 10-18 September. During follow-up mission in May 2013 the implementation of the PPM has been assessed and proven.
In May 2013 a follow up mission was undertaken to assess the implementation of power performance measurement and the level of capabilities to analyze the implementation of PPM test program into the ongoing design process of new 300W turbine model. Overall knowledge and analysis capabilities were assessed as of high quality, although the development of a full scale, comprehensive measurement program is lacking. Data of power performance is collected continuously, but there is no established schedule for measurement established to improve the design of different components of the turbine. By May 2013 the measurement schedule had not been established. Tests were performed, but not in a planned and documented way. There was a turbine change, but measurement continued and turbine change has not been documented.
Two-day training on testing and manufacturing as well as quality management issues and ISO 9001 compliance was held between 16-17 October by an international expert. During the training different generator test procedures have been explained to the participants. The importance of these tests for optimization has been again highlighted. Other IEC required tests, such as duration test, have been explained as well. The importance of all these tests in assuring the reliability and functionality of the turbine has been highlighted. Furthermore blade tests were explained. A possible furling system design was proposed. Quality management implementations have been discussed in detail during the training. Guidelines and principles of quality management were introduced to the expert team. The importance of implementing the quality management was highlighted.

Component 5.
SWES Manufacturing Improvement.

OUTCOME 5: 
Improved manufacturing of locally made SWES units towards internationally accepted production 

practices and standards.

Output 5: 
Improved manufacturing of locally made SWES units towards internationally accepted production practices and standards.

SAOS manufacturing workshop has been intensively assessed since 2011 every 6 months by an international expert and reports were submitted on 12/2011, 05/2012, 09/2012 and 05/2013. The achievements compared to, what has been considered as baseline on 12/2011, were documented and further improvements recommended after each visit. Furthermore an assessment of the workshop has been performed and documented in BTOR by the international project management as well.
In 2012 high precision manufacturing equipment has been purchased and finally installed in 2013 in the manufacturing workshop. By 05/2013 all manufacturing equipment is in place, installed and operative.
All manufacturing equipment including Air Plasma Cutting Machine (TOP com), Radial Drilling Machine, CNC Lathe, Crank Press, CNC Boring Machine (from Kusong com) and Desktop and Portable Oscilloscope (From Junty com) were supplied to SAOS Manufacturing Workshop in September 2012. The last tool, “Wood Copier”, has been provided at the beginning of 2013. All received equipment allows producing wind turbines with better quality although materials remain the issue. Some parts of the workshop, namely all parts of the workshop besides the metal workshop -still have to be consolidated and put into full operational status.
The renovation of premises, ground work, electrical cables, and installation of equipment in the metal workshop part of SAOS Manufacturing Workshop have been completed and can be considered as finished.

Two days training on testing and manufacturing as well as quality management issues and ISO 9001 compliance was held between 16-17 October by an international expert. During the training different generator test procedures have been explained to the participants. The importance of integration of some of these tests to assure the reliability and functionality of the turbine was highlighted. Quality management implementations and their importance in manufacturing have been discussed in detail during the training. Guidelines and principles of quality management were introduced to the expert team. The importance of implementing the quality management was highly highlighted.
4 national experts participated in the Global Small Wind 2012 Summit and Study Tour on SWES Manufacturing Processes in Shenyang, Qingdao, Ningbo and Shanghai in China.

Component 6.
SWES Technology Demonstration.

OUTCOME 6: 
Successful showcasing of the installation, operation and monitoring of optimally designed and manufactured SWES units.

Output 6: 
Installed, operated and monitored optimally designed and manufactured SWES units in selected sites.

Although the Output could not be fully implemented due to shortage of resources and time for showcasing the installation, operation and monitoring of optimally designed and manufactured SWES units it was agreed to actively participate in the Sustainable Energy for All Exhibition organized on UN DAY on 24 of October 2013. One 300W locally made turbine installation for demonstration was supported financially by Resident Coordinator funding. A preliminary Wind Resource Map, samples of Blades and Generators were provided for “Sustainable Energy for All” exhibition in the beginning of October.

5 kW Wind Turbine and 400 W Solar Panel were installed at the Scientist Hospital. The wind turbine backs up the work of two operation rooms and two emergency rooms of the Scientist Hospital. The whole set of 5 kW Wind Turbine and 400W Solar Panel is USD 30,000 and it can be recommended to other donors to be used for hospitals, kindergartens and micro enterprises in DPRK.

Component 7.
Energy Planning and Policy Formulation.

OUTCOME 7: 
Energy planning and policy making becomes part of the country’s development planning system.

Output 7:  
Integrated of energy planning and policy making into the country’s development planning system. 

One expert on wind energy joined DPRK Group of Expert in the Study Tour on Sustainable Rural Energy Development in Mongolia and Germany under the SRED project in October-November 2012.
Policy, regulatory or institutional changes are important to address structural and systemic barriers to energy access but the project has not been able to do much in this area due to the political context and shortage of resources.
D. EVALUATION OF PROJECT ACTIVITIES

Component 1.
Wind Energy (WE) Resource Assessment.

OUTCOME 1: 
Regular conduct of assessment of the wind characteristics and energy potentials in the country.

Output 1. 
Assessed wind characteristics and energy potentials in the country.

Outputs of this component can be considered as completed. By the end of 2013 more than 5 Wind Resource Assessments, which meet largely international standards and best practice of wind industry have been conducted. A Wind Resource Assessment mast is installed near the SOAS, operative and used for continuous training activities to train engineers on Wind Resource Assessments that meet international quality requirements. 
Component 4.
SWES Design Improvement.

OUTCOME 4: 
Locally made SWES units comply with internationally acceptable quality and performance standards.

Output 4: 
Compliance of locally made SWES units with internationally acceptable quality and performance standards.

Present design of locally made SWES complies with international standard IEC 61400-2. Further measurements are undertaken and a continuous measurement program has been implemented in SOAS, which includes tests of prototypes (PPM and extended Generator Tests) as well as continuous measurements to ensure locally made SWES meet international standards and internal quality requirements. The tests implemented for that purpose are the Generator Test as well as a test of blade and generator mass imbalance during the manufacturing process. Manuals and instructions for these tests have been developed and introduced into the Quality Management System.
Component 5.
SWES Manufacturing Improvement.

OUTCOME 5: 
Improved manufacturing of locally made SWES units towards internationally accepted production 

practices and standards.

Output 5: 
Improved manufacturing of locally made SWES units towards internationally accepted production practices and standards.

ISO 9001 based Quality Management System for manufacturing has been developed and assessed by the relevant national accreditation body. Manufacturing capabilities of SOAS workshop have been improved during the course of the project. 
E. BUDGET INFORMATION.
The total project budget is US$ 875,000. US$ 341,526.58 was spent prior to resumption. It includes GEF: US$ 265,073 and UNDP: US$ 76,453. The remainder of the current budget is US$ 533,473.42.  Source of funds includes GEF - 469,926 and UNDP/TRAC - 73,547. Government cost-sharing (in-kind) is US$545, 000. 
The PM identified before and during the Inception Workshop and the 1st PSC on 7 July 2011 that funds in amount of USD 100,000 for manufacturing equipment were spent in 2006 for purchasing office equipment mainly. UNDP CO deeply analyzed the situation with this fund for manufacturing equipment budget and provided full details on availability of funding and suggested to include it in the budget for 2012 and the suggestion was supported by NCC-E and approved by 2nd PSC on 21 September 2011. List of manufacturing equipment was discussed and agreed on in PTM meeting held on 30 November and list of manufacturing equipment was finalized on 7 December 2011.
Overall budget expenditures from 2006 - 2013 
	Donor
	Initially Approved Total UNDP/GEF Project Fund

US$
	Expenditure Total

Prior to resumption
2006-2010
US$
	Expenditure Total
after resumption
2011-2013
US$
	Approximate Balance
US$

	UNDP+GEF
	875,000.00
	341,526.58
	499,599.33
	33,874.09

	GEF
	725,000.00
	265,073.40
	432,573.96
	27,352.64

	UNDP
	150,000.00
	76,453.18
	67,025.37
	6,521.45


Breakdown of budget by years from 2006-2013:
	Total

2005-2013
	Fund
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	Total

2005-2013
	Approximate Balance

	875,000.00
	UNDP+GEF
	345,584.80
	-4,058.22
	-
	-
	-
	111,645.84
	281,794.66
	106,158.83
	841,125.91
	33,874.09

	725,000
	GEF
	269,131.61
	(4,058.21)
	-
	-
	
	88,289.64
	258,052.09
	    86,232.23 
	697,647.36
	27,352.64

	150,000
	UNDP
	76,453.19
	-0.01
	-
	-
	
	23,356.20
	23,742.57
	    19,926.60 
	143,478.55
	6,521.45


	Government in-kind Contribution in the amount of US$ 545,000 was not properly recorded. Despite several requests made by PM UNDP did not receive any financial reports regarding the Government in-kind contribution during the SWEDPRA project implementation period and below information was presented by the Government partners only during the 6th PSC meeting on 12 December 2013:

№
	Year
	Amount
	Comment

	1
	2005
	71,300.00 
	According to initial plan

	2
	2006
	203,900.00 
	According to initial plan

	3
	2011
	135,550.00 
	According to initial plan

	4
	2012
	123,800.00 
	According to initial plan

	5
	2013
	46,075.00 
	Supplemented

	Grand Total
	580,625.00 
	2005 to 2013


F. OPERATIONAL CONSTRAINTS AND LESSONS LEARNED
The SWEDPRA project has generated valuable learning experiences for future programming. These experiences can be related to: (i) identification of practical issues and constraints; (ii) project design, project strategy and level of ambition; (iii) lessons learned and best practices. An analysis of the project can be found in the SWEDPRA Terminal Evaluation. Many issues were found related to project design and strategy, which are in line with the findings of earlier evaluations of the UNDP portfolio. 
Practical issues and constraints

• The political context directly affects project implementation and execution. As a result, policy-related activities under SWEDPRA were suspended or not actively pursued. High-level guidelines can have repercussions on the overall project strategy and limit direct investment in equipment. A negative side-effect is that sometimes expectations are created among rural beneficiaries, which cannot be met.

• Project activities generally need more time than anticipated. The work under SWEDPRA is affected by external factors and inadequate local managerial skills. Also, the complexity and implications of technology development and quality assurance are underestimated. 

• Communication with the national partners, as well as the coordination between them, is inadequate. The roles of national partners are not clearly defined (or understood) and one may question whether they are prepared to deliver technology to end-users. Coordination issues inevitably extend to the people at the cooperative farms and the equipment suppliers. 

• The SWEDPRA project developed a Resource Mobilization Strategy to seek external funding. This strategy has not been successful and synergies for cooperation with the different agencies in the Government and other international agencies did not develop. The international context for DPRK is not favorable for attracting external funding.

• International procurement in DPRK has become increasingly complex, time-consuming, and costly, putting a large burden on project staff and UNDP procurement team. The main reasons are the need for strict compliance with international and country sanctions on trade with DPRK, difficult international logistics, the lack of response by international providers of goods and services, and the high prices offered.

• National partners have little experience with SWES manufacturing projects and lack the managerial and technical skills to implement them. Up-scaling will only be possible if project implementation is successfully transferred to a national entity with substantial executing capacity.

Project design and strategy

• The limited background information and knowledge available to UNDP make it more difficult to validate assumptions and propose an adequate project strategy. The project context can change quickly due to international issues, and changes in the mandates and staffing of national counterparts. 

• The timeframe proposed for SWEDPRA offers little flexibility to cope with external factors. In practice, the project rather follows a learning-by-doing approach. The Programme’s tight time schedule is not well matched to this more practical approach. By consequence, project implementation is continually perceived as delayed.

• The design of SWEDPRA exhibits serious flaws common to some other programmes, including; unrealistic targets in relation to the timeframe and budget; poor validation of assumptions; general poor understanding of delivery mechanisms; lack of precision with respect to project strategy and scope; lack of robust exit strategies and long-term sustainability; and weak logical frameworks and indicators.

• Dependence on GEF or carbon funding will not encourage a meaningful energy programme that addresses poverty and sustainable development issues. The problems related to energy-poverty linkages are fundamentally different from those related to climate change mitigation and cannot be addressed through the same means and mechanisms. For DPRK, carbon funding would play a minor role (if any).

• The project-based country portfolios suffer from problems endemic to development projects, notably a limited focus on longer term impacts and significant challenges to sustaining benefits after project completion. Significant capacity often exists outside governments, and this could be developed and utilized more effectively. Other relevant constraints are the generally limited expertise in the field of energy and environment at UNDP country offices, and the lack of institutional memory.

Lessons learned

• Study tours, curriculum building and international workshops prove not effective to increase technical and management skills at manufacturers’ level. Moreover, the Government tends to select only people from a “certain level” to receive training, instead of managers and technicians at manufacturers’ level. 

• There is lack of focus on delivery models. SWEDPRA had no clear proposition for delivering SWES systems to rural families and the actors for achieving this were not properly identified. This situation is linked to institutional and policy barriers, which are partly systemic. UNDP is still in the process of understanding the roles of national actors, which limits its capability to identify key partners and formulate effective interventions.

• Although pursued under SWEDPRA, the local production of energy technologies is a huge challenge. The observed general shortage of raw materials and equipment and the low occupation levels of rural workshops are caused by systemic barriers that cannot be removed by a UNDP energy project. Many production chains in rural DPRK are disrupted or dysfunctional. In order to target sustainability and up-scaling of production, underlying assumptions should be made explicit and validated.

• It is not recommended to pursue technology development if the objective is the delivery of energy benefits among end-users. The overall process then becomes too long and subject to many risk factors. With a view on UNDP’s Energy and Environment programme in DPRK, this would suggest to focus more on proven energy technologies and on strengthening delivery mechanisms and business models, for example for battery charging, water supply and cooking and space heating.

• Project strategy and scope should have a direct relation with the chosen beneficiaries. The main counterpart should have a functional relation with the beneficiaries. If the objective of a project is to manufacture of wind turbines, deliver it to end-users (such as energy to rural households), logical counterparts would be local private or public manufacturers. If the objective is more high-level, appropriate counterparts can be research institutes (to address a technology barrier), of government agencies (to address a policy barrier).

• SWEDPRA envisaged the production of small wind turbines for international markets, including strengthening of capacities enabling foreign trade. This goal remained out of reach. The national counterparts responsible for foreign trade could not be involved in the project. Besides international conditions affecting DPRK, a project of this size lacks critical mass to have any impact on foreign trade. In addition, technical capacities in DPRK proved insufficient to produce wind energy equipment meeting international standards.

G. CONCLUSIONS AND RECOMMENDATIONS

Since the early 1990s, the energy sector in DPRK has declined rapidly due to a lack of investment, inadequate technology, an obsolete infrastructure and increased energy losses. The decline has greatly affected the agricultural sector. Electricity shortages affected water supply, transport fuels are scarce, and rural households are cut off from grid electricity to give priority to productive processes. Wind energy technology, in the form of SWES, is identified as part of the solutions that could benefit the rural population of about 8.8 million or 1.8 million households in DPRK. From a humanitarian perspective, the agricultural sector and rural areas are where the demand/needs for energy are the greatest. Average household power consumption is somewhere between 200 to 400 kWh per year. Assuming a 10% of households in wind regime areas supplied with electricity from SWES could replace about 108 GWh of coal-generated electricity which could reliably be supplied through SWES. Under these circumstances, the SWEDPRA project was designed to provide a new, clean source of energy. 
As the GEF-funded SWEDPRA project departed from the perspective of technology development, ultimately intending to create a market for small wind energy systems (SWES) with a sustainable national manufacturing industry in place. This approach is typical for GEF CCM initiatives, which aim to remove the barriers for large-scale market introduction of new technologies in order to achieve CO2-emission reductions. The end-of-project situation envisages a reduced cost level of the alternative technology compared to the baseline, reduced (perceived) risks and increased awareness among end-users, investors and the general public. These results should translate into an increased demand by market transformation. This approach puts emphasis on up-scaling of the initiative because it makes a commitment to exploiting the market potential. Specific targets are set to quantify this commitment. Reaching this goal requires effective policy support and the mobilization of investment capital. This approach proved not successful for DPRK, as the effective supply of wind turbines for rural end-users did not materialize and supportive conditions are not in place.
With respect to institution building, it is clear that efficient institutions are the key to supplying capital inputs (including energy solutions) to rural communities. These institutions were not sufficiently well identified, described and understood. Voids exist in the national institutional framework, in a sense that required functions are not adequately recognized and covered. Barriers in this aspect are systemic and beyond the scope and mandate of UNDP’s work in DPRK.  

Institution building extends to strengthening of the productive capacity of the country. Underpinning the SWEDPRA initiative on small wind turbines, it was implicitly assumed that productive capacity was in place. However, large-scale, efficient production of wind energy systems with a guaranteed quality never took off. There was also no insight in the choice and productive capacity of local manufacturers and workshops, nor in the decision-making processes and supply chains needed to trigger production.

Though the project has integrated both market development and energy supply to rural end-users, it will normally take a long way as adequate technology must be developed first. Nevertheless, the outputs realized under the SWEDPRA have impacted an attempt for wind energy utilization in DPRK, which can be clustered under four areas as follows:

(a) Wind resource assessment: Centre for Wind Energy Research and Development (CWERD) is trained to perform wind energy resource assessments. It can be confirmed that the wind tower installation, measurements and data analysis partially conform to the international standards. The Institute of Earth Environmental Sciences (IEES) has produced a meso-scale wind atlas (10 m height values) for DPRK and assessed wind resources based on existing meteorological towers and other data. Though the usefulness of this wind atlas for SWES is not that relevant, but it will certainly help the development of wind energy in the country and using this information, it has been stated by national counterparts that about 25 MW wind energy capacity was installed in the country as on date. The capacity building provided under SWEDPRA constitutes a good starting point for this deployment of wind energy in the country. It is important that CWERD’s capacities need to be enhanced further by the installation of additional measurement systems, which are important supporting facilities for wind energy development in the country as well as continuous and practical capacity building on data analysis and site assessment. 

 (b) Field installation of SWES and its improvement: According to the local manufacturers, by May 2012 a total of 805 SWE systems have been produced since 2006 in 5 local workshops shredded over the country. In addition the manufacturing capacities of the State Academy of Science (SAOS) workshop strengthened, and the inputs needed to attain international quality standards with required workshop tools and equipment for precision machining has been supported. With this support, SAOS workshop is producing all components of the SWES and performs blade as well as generator balancing, generator performance testing and its assembly. It can be stated that the design and technology improvement for 300 W SWES model is partly advanced when compared with the local SWES designs. Further additional support has been given, but due to additional sanctions improved design has not been implemented into production line, nor tested by the time of this report. Through the monitoring visits in mid-2012, it can be confirmed that the rural end-users are being provided with basic access to energy using stand-alone SWE technology. The support under SWEDPRA fundamentally serves the purpose of SWES prototype development, but it is not directly supportive to prepare the production of SWES systems at a larger scale. This is an important step forward for any follow up projects to SWEDPRA and to deliver on the outcome to put improved SWES designs into production at the rural workshops.

(c) Local market development of wind energy: When this project was started, during the initial period (2005-06), few promotional events have happened, including a “First Exhibition of Local SWES in Pyongyang”. It was learnt under SWEDPRA that in order to take these initiatives forward, better integration of national stakeholders requires a level of coordination with institutions such as National Renewable Energy Information Centre (NREIC) and put some of the products developed to good use such as wind resource atlas, define an action plan for promotion, and to obtain objective data with respect to field performance and impact of installed SWES. 

(d) New design and manufacturing processes: It was recommended by GEF terminal evaluators of SWEDPRA at the end of 2012 that unless there is a product philosophy (design and production in function of a defined customer profile), geographical clustering to optimize marketing, O&M and after-sales services, it is not recommended to include market development in the future project designs. During this evaluation it has been recommended to organize the remaining time in a Mini Plan to enable the achievements of the remaining goals. A planning workshop was held in May 2013 to develop such plan and allocate the necessary resources.

For the following areas an implementation plan has been developed:

1. New generator design implementation;



2. Furling system investigation;
3. Manufacturing implementation and improvement;
4. Establishment of QMS:
a. Improvement of quality control;
b. Manufacturing Improvement;
c. Measurements.
The biggest improvement is without doubt the establishment of the metal workshop as well as the wood working workshop. Both have been equipped with new equipment and are prepared to produce SWES that comply with international standards. Another big improvement is that finally a registration system has been established and is used as well as a Quality Management Handbook has been drafted. Both are important for the establishment of an ISO 9001 compliant Quality Management System.

In most other areas some minor improvements have been established or the implementation of the agreed works is very slow. Namely in the generator workshop very little improvements have been implemented since May 2012. The charge controller and rectifier assembly has been non-existing during 2 years and only a premature state workshop has been presented during the last assessment. During nearly last 2 years in this workshop visitors have not seen full operation until final product except only visit on 10 December 2013. In absence of possibility of random monitoring visits a deeper assessment if this workshop is operative or not was not possible. The same is true for the painting workshop. It is expected to monitor the situation during 6 months in the next year until end of June 2014.
Occupational safety and commodity has been addressed on a basic level. Desks and stools have been installed in most of the workshops. Gas masks and gloves are in use since they have been delivered by UNDP. The heating conditions, although mentioned as a big concern and necessary to address in all reports, still are staying at the same level as by November 2011.

Regarding training as well as capacity building it has been noted, that theoretical knowledge of SAOS staff is very high. Even though it has been noted that this knowledge is hardly be used to implement innovations into the product. A good example for this is the design of the furling systems by now used for the SWES. 

Knowledge on setup of CNC machine exist and machines to produce different blades are in place and operative. The design of the blades used in this moment is still the same as in November 2011 and has not been improved since then, although knowledge on proper design of improved blades is present. LTA has requested several times if there has been an improvement in blade design. In all these occasions it has been reported that no further improvements in blade design has been made and that the profile is still NACA 4412 with the same chord and twist. Although the local experts verbally saying that an improved design is exist still there is no prove that this design is implemented provided. If an improvement has been undertaken there are needs to receive clarifications for the following questions: (i) have there been tests performed to prove that the new blade design is an improvement or not? If not, even if a change in the design has been implemented this change cannot be tracked back and it cannot be proven if this change is an improvement in design or not.

The Mini-Plan turned out to be a good instrument as clear due dates have been established for each task. Nevertheless the implementation dates lie far behind the dates agreed in the plan. On the one hand this is due to further sanctions, which have been implemented since February 2013.

All aims, beside the new generator design, have been accomplished. Unfortunately the implementation of the new generator design was crucial for the accomplishment of the reduced project aims as the design and implementation of new generator design is one major out-come of component 4. The reasons for not accomplishing this aim are mainly due to late delivery of the necessary tools and material, which has been delayed due to new sanctions implemented in February 2013. These new sanctions, namely the extension of the list of banned items as well as limitations in the flow of money into DPRK delayed the delivery until late November 2013 and made it impossible to implement the new generator design.

With the results achieved under SWEDPRA, a follow-up project is very much needed, but it shall be based on realistic grounds emphasizing capacity building in terms of management of manufacturing processes as per international standards and market development. It is important to expand the scope of wind energy to meet other energy needs such as pumping drinking water, low-head irrigation etc. Alternatively, these suggested follow up activities can be integrated as part of a broader renewable energy program that may be developed in DPRK in the near future. SWEDPRA showcased positive results despite of socio-political circumstances, slow communication processes, and delayed procurement processes. The achievements under SWEDPRA are merely due to the commitment of national counterparts as well as international project management. The process of impact verification, access to the sites and sharing of information with international counterparts needs to be improved. For further project activities a tighter link between outcomes and delivery of goods and services shall be taken into account. 
Zharas Takenov, SRED/SWEDPRA Project Manager
H. ANNEX
SWEDPRA Monitoring and Evaluation Plan

	M&E Event/Activity
	Frequency

/Timing
	Aspects to be Monitored & Evaluated/ Output/Deliverable of the M&E Activity
	In-charge of Activity
	To review/endorse/adopt 

	Monthly Delivery Plan 
	Every beginning of month 
	 Report on monthly finances, expenditure and its analysis and indicative plan for the next month
	PM
	UNDP

	Annual Work plan and budget
	Beginning of each year
	Plan on outputs, detailed activities, budget, (with indicators and targets) for the next year
	PM, 
	PSC

	UNDP Quarterly Progress Report and GEF Quarterly Operation Reports (QORs)
	Quarterly
	Report on quarterly accomplishments, lessons learned/problems faced during the implementation. Quarterly report to be prepared for quarters 1, 2 and 3 quarters. Report for 4 quarter to be combined with annual progress report. Quarterly Operation Reports (QORs) also to be prepared for GEF in accordance with to GEF requirements.
	PM 
	 PSC, GEF


	UNDP Annual Progress Report
	End of Year 
	Report on the year’s achievements against outputs, indicators and targets and the efficiency and effectiveness with which they are produced; budget and financial analysis for the  year completed; update of project work plan; lessons learnt, recommendations and suggestions for re-orientation of activities (if necessary) 
	PM  
	 PSC 

	Terminal Report
	End of Project 
	Report on project achievements against outputs, targets and indicators; Project finances and expenses and analysis of this; lessons learnt  and recommendations for future actions
	PM  
	PSC

	Mission reports
	After each mission
	Report of mission findings and recommendations
	NTC, Individual experts and staff
	CTA, NPD, UNDP 

	Other reports and deliverables 
	After each TA or subcontract
	Reports and deliverables as per the TOR of the TA. These reports will also include reports by CO programme staff field visits.
	NTC, Individual experts
	CTA, NPD, UNDP 

	Monitoring of project sites and  investments
	After commissioning of the plant and equipment
	 Report of progress of project implementation and progress towards outputs achievement; assessment of progress using efficiency, effectiveness, relevance and sustainability as criteria. Also report on inspection of project physical assets and equipment; verify delivery of products and services to target beneficiaries and the location, proper upkeep, safety and security of equipment.
	PM; UNDP SPA to provide in quarterly reports 
	PSC

	PSC meetings and minutes
	Every 6 months 
	Minutes of meetings which reflect the discussions and decisions according to the functions of the PSC outlined in this document
	PM
	PSC

	PTC meetings and minutes
	Every 3 months
	Minutes of meetings which reflect the discussions and decisions according to the functions of the PTC outlined in this document
	 PM
	 PTC, PSC

	Financial recording & reporting
	Throughout the Project; continuous (delivery report and expenditure analysis by PSU on a monthly and quarterly basis
	Report on project expenditures and finances; expenditure analysis on monthly and quarterly basis (delivery report); project resource data tracking inputted in and regularly accessed from, the Atlas system
	PM, UNDP  PSU Assistants
	UNDP

	GEF Annual Progress Report/Progress Implementation Report (APR/PIR)
	Every July 1
	Past year’s accomplishments; Expenses for the year completed; Update of Project work plan; Lessons learned, recommendations and suggestions for re-orientation of activities (if necessary) 
	PM, PTM, PD, PA/EE
	 UNDP, APRC, GEF

	GEF Mid-term Evaluation
	After 1-1/2 years
	Review of progress on execution & achievement of project outcomes as specified in the Project Document; fine-tuning of work plans for the second half of the project; improving project approaches and optimizing implementation arrangements; recommendation on adaptive measures
	PM, Independent reviewer 
	UNDP, APRC, GEF

	GEF Final Evaluation
	After 3 years
	Achievements, outcomes & impacts compared to baseline; lessons learned and recommendations for future actions; evaluation according to GEF Project Review Criteria
	PM, Independent evaluators
	UNDP, APRC, GEF


Notes:

GEF = Global Environment Facility

PD = Project Director

PSC = Project Steering Committee

PTC = Project Technical Committee

PTM = Project Technical Manager

TA = Technical Assistance

TOR = Terms of Reference

SPA = UNDP Senior Programme Advisor on M&E

PA/EE = UNDP Programme Analyst on Energy and Environment

PSU = UNDP Programme Support Unit

Study Tours under SWEDPRA Project

	№
	Description
	Place
	Mission Period
	Name of Participants

	1
	International Training on 

Wind Energy Resource Assessment
	Longyuan Bailu Wind Power Vocational Training Centre, Suzhou City, China.
	17 – 30, October 2011

(14 days)
	1. Dr.  Kim Kang Il, Deputy Director, Centre of Wind Energy Research and Development, State Academy of Sciences(SAOS), DPR of Korea

2. Dr.  Rim Yong Nam, Head  of Department, Department of Wind Resource Survey, Centre of Wind Energy Research and Development, SAOS, DPR of Korea

3. Mr. Kim Chol Nam, Researcher, Department of Wind Resource Survey, Centre of Wind Energy Research and Development, SAOS, DPR  of Korea 

4. Dr. Kim Ryong Chol, Senior Researcher, Department of Cooperation with International Organizations, SAOS, DPR of Korea

	2
	Participation in the Global Small Wind 2012 Summit and  Study Tour on SWES Manufacturing Processes in the People’s Republic of China
	Shenyang, 

Qingdao, Ningbo, Shanghai in China.


	March 30 -  April 5 2012
(6 days)
	1. Dr. KIM Yong Son, Department of Electricity, State Academy of Sciences (SAOS), DPR Korea

2. Dr. KIM Kang Il, Deputy Director, Centre of Wind Energy Research and Development, SAOS, DPR Korea 

3. Dr. KIM Ryong Chol, Senior Researcher, Department of Cooperation with International Organizations, SAOS, DPR Korea

4. Mr. IM Yong Bin, Senior Officer, Non-Conventional Energy Development Centre, State Commission of Science and Technology, DPR Korea



	Total
	One study tour and one international training
	China
	20 days
	8 persons


In-Country Trainings under SWEDPRA Project

	№
	Description
	Place
	Period
	Trainers
	Participants

	1
	In- Country Training on Wind Resource Survey
	The Meeting Hall of the People’s Committee, Pyongsong City, S. Pyongan Province
	9-13 August, 2011
(5 days)


	Five Local Experts from IEEI and CWERD
	30 participants from institutions and local authorities 

	2
	In- Country Training on Wind Resource Assessment
	Unjon County, N. Pyongan Province
	16-20 August, 2011
(5 days)


	Five Local Experts from CWERD and IEEI 
	30 participants from institutions and local authorities 



	3
	In-Country Training on Wind Energy Technology
	The Meeting Hall of the People’s Committee, Nampo CIty
	2-6 August, 2011
(5 days)
	Five Local Experts from CWERD and NCEDC 
	  60 experts, technicians and officials from the related institutions and local authorities 

	4
	In-Country Training on CDC-based Wind Mapping
	IEEI, SAOS, Unjong Dist., Pyongyang
	20-23 August, 2011
(4 days)
	Five Local Experts of  IEEI
	35 trainees from the Centre of Wind Energy Research and Development, IEEI, other local institutions and market development team and local authorities of South and North Pyongan provinces 

	5
	In-Country Training on Wind Resource Survey Methodology
	Haebangsan Hotel, Pyongyang
	23-24,28-30 November 2011

(5 days)
	Mr. Andreas Jansen, German ProfEC Company, Germany
	10 trainees  from CWERD, IEEI and NCEDC

	6
	In-country Training on Performance Assessment of Locally Made SWES Units
	Haebangsan Hotel, Pyongyang
	23-24,28-30 November 2011

(5 days)
	Mr. Mathias Hoelzer, German ProfEC Company, Germany
	12 trainees including experts from CWERD, NCEDC and Institute of Power Design, Ministry of Electric Industry

	7
	In-country Training on Optimal Design of SWES Blades
	Haebangsan Hotel, Pyongyang
	14-18 May, 2012

(5 Day)
	Mr. Mathias Hoelzer, Freelance Technical Advisor, Germany
	15 trainees including experts from CWERD and NCEDC

	8
	In-Country Training on Establishment of IEC Conform PPM (Power Performance Measurement)
	Haebangsan Hotel, Pyongyang
	11-13 September, 2012

(3 Days)
	Mr. Mathias Hoelzer, Freelance Technical Advisor, Germany
	12 trainees including experts from CWERD and IEEI

	9
	In-Country Training on Technical Design Optimization of Made Small Wind Energy Systems


	Haebangsan Hotel, Pyongyang
	16-17 October, 2013

(2 Day)
	Mr. Abdulkarim Mahmoud Abdulrazek, ProfEC Company, Germany 


	12 trainees including experts and officials from CWERD, the State Committee of Planning and the Centre of Quality Authentication

	
	Total
	Total 9 trainings

(5 trainings by internationals and 4 trainings by locals)
	39 days
	
	216 persons


Notes: 

SAOS:    State Academy of Sciences

CWERD: Centre of Wind Energy Research and Development
IEEI: Institute of Earth Environmental Informatics

NCEDC: Non-Conventional Energy Development Centre
Annex 4
Impact of small wind energy technology on human life
(SWEDPRA Project)
In the following table, the situation of SWES units production reported from the local SWES factories/authorities is shown.
List of locally made SWES units from 2006 to 2013
	
	CWERD Workshop in SAOS
	Sukchon Daily Necessities Factory of Sukchon County in South Pyongan Province
	Hoeryong Ironware Factory Hoeryong City of  North Hamgyong Province
	Kim Chaek Small Wind Turbine Factory in Kim Chaek City of North Hamgyong Province
	Pyongsong Plant of Automation Devices in Pyongsong City of South Pyongan Province
	Local factory of Manufacturing SWES units in Daean District of Nampo City
	Comment

	Year of the beginning of SWES units manufacturing
	2006
	2008
	2012
	2007
	2009
	n/a
	

	Amount of total produced SWES units until June 2012
	200
	300
	45
	110
	150
	n/a
	In total 805. All information was provided by managers of the factories.

	Number of SWES units produced from latter half of 2012 to 2013
	75
	38
	45
	75
	35
	n/a
	In total 268.

All information was provided by  the factories/

authorities.

	Total production in all 6 factories/plants/workshops from 2006 to 2013
	275
	338
	90
	185
	185
	n/a
	1,073


Beneficiaries who benefit from small wind energy technology
	Places where SWES units have been installed
	No. of locally made 300W SWES units installed
	No. of imported 5kW SWES units installed
	No. of Beneficiaries

(incl. households using/sharing SWES units)

	Kim Chaek City, N. Hamgyong Province
	5
	n/a
	20

	Hoeryong City, N. Hamgyong Province
	7
	n/a
	35

	Unchon County of S. Hwanghae Province
	328
	n/a
	500

	Hanchon Ward, Pyongwon County, S. Pyongan Province
	30
	n/a
	120

	Unjong Dist., Pyongyang City(around the Scientists’ Hospital)
	1
	1
	2,500

	Other rural/coastal areas(incl. Onchon County, S. Pyongan Province and Nampo City)
	702
	n/a
	1,700

	Total
	1,073
	1
	4,875


Grand total of beneficiaries – about 4,875 (among them, total of girls and women - about 2,730)

1. Socio-economic impact

· Easy access to energy supply, i.e. normal electricity use of per day per household;

· Improvement of public health by electricity use for lighting for emergency rooms, operation rooms, incubators and  sterilization of medical tools in hospitals and dispensaries where SWES units have been installed;

· Power supply for lighting, entertainment and socio-cultural activities for farmers, and education at schools and propaganda halls of agricultural knowledge in cooperative farms, etc.

· Improvement of rural people’s welfare by reducing expenditure for electricity in daily life.

2. Environmental impact

· Provision of clean environmental/living conditions by replacing the oil lamps and candles for lighting, and by replacing motor generators for producing electricity for the rural people in Kim Chaek City and Hoeryong City of N. Hamgyong Province, Unchon County of S. Hwanghae Province, Pyongwon County of S. Pyongan Province and other places, where SWES units have been introduced.

3. Gender

· The total number of women and girls is about 2,730 among the rural people who benefit, use or share about 1073 plus 1 SWES units installed in the villages and at schools, kindergartens, dispensaries and a hospital.

· Providing clean environmental/living conditions to (especially pregnant) women and schoolgirls; due to replacement of oil lamps and candles for lighting in kitchens and living rooms, replacement of motor generators for producing electricity and by prevention of soil pollution from oil spills on the playing grounds of schools. 
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	IN-KIND GOVERNMENT BUDGET USED FOR ANNUAL WORK - 2011

	
	United Nations Development Programme DPRK
	

	
	Year: 2011                             
	
	
	

	
	Project Number:      Award ID:     
	
	

	
	Donor:                          
	
	
	

	
	Project Title:  Small Wind Energy Development and Promotion in Rural Areas (SWEDPRA) Project
	
	
	
	

	Proj. ID
	Expected Output
	Key Activities
	Timeframe
	Resp. Partner
	Planned Budget

	
	
	
	Q1
	Q2
	Q3
	Q4
	
	Fund
	Donor
	Budget Description
	Amount

	WE Resource Assesment
	Reports
	WE Resource Survey
	/
	/
	/
	/
	CWERD
	 
	DPRK
	Staff time
	$12,000

	
	
	
	
	
	
	
	
	 
	DPRK
	 Two Tower repair  
	$10,000

	
	
	
	
	
	
	
	
	 
	DPRK
	Transport  cost
	$350

	
	Sub-Total
	 
	 
	 
	 
	$22,350

	WE Technology Information and Awareness Enhancement
	Education data
	Material for Education
	/
	/
	 
	 
	NCEDC
	 
	DPRK
	Staff time 
	$18,000

	
	
	
	
	
	
	
	
	 
	DPRK
	Training cost
	$600

	
	
	
	
	
	
	
	
	 
	DPRK
	Publication cost
	$1,000

	
	Sub-Total
	 
	 
	$19,600

	Locally-made SWES Product Marketing
	Report on activity
	Marketing survey in rural areas
	/
	/
	/
	/
	SPC
	 
	DPRK
	Staff time 
	$4,800

	
	
	
	
	
	
	
	
	 
	DPRK
	House rent
	$700

	
	Sub-Total
	 
	 
	$5,500

	SWES Design Improvement
	 
	Design of wind turbine /blade of SWES 300W
	 
	 
	/
	 
	CWERD
	 
	DPRK
	Staff time
	$30,000

	
	
	
	
	
	
	
	
	 
	DPRK
	Wind tunnel Manufacturing
	$15,000

	
	
	
	
	
	
	
	
	 
	DPRK
	Another Wind tunnel rent
	$1,000

	
	Sub-Total
	 
	 
	$46,000

	SWES Manufacturing Improvement
	Measurement equipment
	Manufacturing of testing and measurement equipment
	 
	 
	 
	/
	CWERD
	 
	DPRK
	Manufacturing cost
	$3,000

	
	300W SWES
	Manufacturing of 300W SWESs 50 set
	 
	/
	/
	/
	
	 
	DPRK
	Materials cost
	$5,000

	
	
	
	
	
	
	
	
	 
	DPRK
	Staff time
	$17400

	
	
	
	
	
	
	
	
	 
	DPRK
	Transport  cost
	$750

	
	 Charging Controler, Inverter
	Manufacturing of Charging       Controler, Inverter (300W 50set)
	 
	/
	/
	/
	
	 
	DPRK
	Materials cost
	$4,000

	
	Sub-Total
	 
	 
	$30,150

	Energy Planning and Policy Formulation
	Programing data
	Development of program of energy planning and policy formulation 
	/
	/
	/
	/
	AOS
	 
	DPRK
	Staff time
	$4,000

	
	Sub-Total
	 
	 
	$4,000

	Project Management
	Report of periodical summing up 
	Management of the whole project
	/
	/
	/
	/
	AOS
	 
	DPRK
	Staff time, Local transportation
	$7,950

	
	Sub-Total
	 
	 
	$7,950

	Total of the Year 2011
	 
	 
	$135,550
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	IN-KIND GOVERNMENT BUDGET USED FOR ANNUAL WORK - 2012

	
	UNDP  DPRK
	
	

	
	Year:   2012
	
	
	
	

	
	Project Number:      00076431         

	
	Donor:    GEF, TRAC
	
	
	
	
	

	

	Expected Output
	Key Activities
	Timeframe
	Resp. Partner
	Planned Budget

	
	
	Q1
	Q2
	Q3
	Q4
	
	Fund
	Donor
	Code
	Budget Description
	 2012-G04 
	 2012-DPRK 
	Remarks for In-Kind
	No

	The potentials and application of SWES in rural areas in the DPRK are significantly achieved and advanced
	1: Wind Energy (WE) Resource Assessment
	 
	x
	 
	 
	UNDP
	62000
	GEF
	72200
	Equipment for IEC Conform Measurement System Procured and Installed
	10,650.00
	 
	 
	1

	
	
	 
	x
	 
	 
	UNDP
	62000
	GEF
	 
	In-country training on installation of IEC Conform Measurement Systems:
	 
	 
	 
	2

	
	
	 
	x
	x
	 
	 
	 
	DPRK
	 
	Manufacturing and installation of IEC Conform Wind Masts  
	 
	22,000.00
	15,000$ for 40m mast, 7,000$ for 20m mast for materials of steel pipes and wire ropes, manufacturing, transportation, erection, etc
	 

	
	
	 
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	Capacity building for mast design, installation, O&M, reporting, site visit, etc. (int . consultant) (excl. travel costs)
	5,000.00
	 
	 
	2a

	
	
	 
	x
	 
	 
	UNDP
	62000
	GEF
	71600
	Travel costs int expert
	4,300.00
	 
	 
	2b

	
	
	x
	x
	x
	 
	UNDP
	62000
	GEF
	71300
	Feasibility Study on site selection for performance testing facility
	 
	 
	 
	3

	
	
	x
	x
	x
	 
	 
	 
	DPRK
	 
	Site selection  and report preparation for performance testing facility
	3,000.00
	1,000.00
	200$ x 5months = 1,000$ (Documentation, approval  and registration of land use by end of May)
	 

	
	
	 
	 
	 
	 
	UNDP
	62000
	GEF
	 
	Producing initial GIS embedded meso-scale wind mapping based  on 30 meteo stations and measurement/satellite data:
	 
	 
	 
	4

	
	
	x
	x
	 
	 
	UNDP
	6200
	GEF
	72100
	Data access and research, analysis and processing
	17,000.00
	 
	 
	4a

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	Digitization of the national terrain (topography)
	5,000.00
	 
	 
	4b

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	Calculation of a wind map
	12,000.00
	 
	 
	4c

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	GIS embedding
	7,000.00
	 
	 
	4d

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	Documentation for the GIS Tool / User’s Manual
	3,000.00
	 
	 
	4e

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	75700
	Local training for the local users for the GIS tool (4 days)
	2,000.00
	 
	 
	4f

	
	
	 
	 
	 
	 
	UNDP
	62000
	GEF
	 
	Capacity Building on Micro-scale Software for National and Local Projects' Planning (WindPro and 1.5 week training):
	 
	 
	 
	5

	
	
	x
	 
	 
	 
	UNDP
	62000
	GEF
	72200
	WindPRO software license (Modules: Basis, Meteo, Model, Park, MCP, Loss and Uncertainty, Optimize), offline registry enabled
	10,400.00
	 
	 
	5a

	
	
	 
	x
	 
	 
	UNDP
	62000
	GEF
	71600
	Travel costs international expert
	4,800.00
	 
	 
	5b

	
	
	x
	x
	x
	x
	UNDP
	62000
	GEF
	72100
	Wind energy resource assessment in Ryong-O-Ri of Mundok County
	1,196.00
	 
	 
	6

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Staff-time
	 
	18,000.00
	15 persons x 100$ x 12 = 18,000$
	 

	
	
	 
	x
	x
	x
	UNDP
	62000
	GEF
	74500
	Miscellaneous
	600.00
	 
	 
	7

	
	Sub Total:
	 
	82,946.00
	41,000.00
	 
	 

	
	4: SWES Design Improvement
	x
	x
	 
	 
	UNDP
	62000
	GEF
	75700
	International Study Tour on SWES Manufacturing Process and Design Improvement for 4 experts in China
	17,000.00
	 
	 
	8

	
	
	 
	x
	 
	 
	UNDP
	62000
	GEF
	72100
	Equipment for ICE Conform Measurement Mast Installed
	5,000.00
	 
	 
	9

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	 
	In-Country PV Measurement Training:
	 
	 
	 
	10

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	75700
	Capacity building for application and certification of the IEC (excl. travel costs)
	5,000.00
	 
	 
	10a

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	71600
	Travel costs international expert
	4,800.00
	 
	 
	10b

	
	
	x
	 
	 
	 
	UNDP
	62000
	GEF
	71200
	International Consultant on Technical Capacity Building to Improve  SWES Components Design
	16,000.00
	 
	 
	11

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	 
	Establishments of Optimum Design of SWES Components:
	 
	 
	 
	12

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	72100
	International Expert work in DPRK
	16,000.00
	 
	 
	12a

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	72100
	Documentation
	10,000.00
	 
	 
	12b

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	71600
	Travel costs of international expert
	5,200.00
	 
	 
	12c

	
	
	 
	x
	x
	 
	 
	 
	DPRK
	 
	SWES Components Design
	 
	1,000.00
	20$ x 5 = 100$ (Manufaturing of printed-boards for test),                250$ (Consumables such as ink and papers),             125$ x 4 = 500$ (Design of Components: generators, blades and inverters), and            150$ (Blueprinting, documentation, etc)
	 

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	75700
	In-Country Training  on the Improvement of SWES Components' Design
	7,000.00
	 
	 
	13

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF
	72100
	SWES Equipment Standards Setting
	20,000.00
	 
	 
	14

	
	
	x
	x
	 
	 
	UNDP
	62000
	GEF
	75700
	Participation of 4 experts in "Small Wind for All" - Global Small Wind 2012 Summit  29 March – 1 April 2012 in China
	9,000.00
	 
	 
	15

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Staff-time
	 
	12,000.00
	10 persons x 100$ x 12 = 12,000$
	 

	
	
	 
	 
	x
	x
	UNDP
	62000
	GEF
	74500
	Miscellaneous
	1,000.00
	 
	 
	16

	
	Sub Total:
	 
	116,000.00
	13,000.00
	 
	 

	
	5. SWES Manufacturing Improvement
	x
	x
	x
	x
	UNDP
	62000
	GEF
	72200
	Equipment  for SWES manufacturing and design improvements 
	100,000.00
	 
	 
	17

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF
	71200
	International  Consultant on Capacity Building of  SWES Manufacturing Improvement
	16,000.00
	 
	 
	18

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF
	75700
	Implementation of the optimum design of SWES components
	13,000.00
	 
	 
	19

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	Materials for producing of prototype unit
	8,000.00
	2,000.00
	wood, steel, iron core and electric/electronic components  
	19a

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	Tools for manufacturing
	5,000.00
	3,000.00
	2,500$ for retrofitting building for production line, 500$ for maintenance of existing equipment and tools 
	19b

	
	
	 
	 
	 
	x
	 
	 
	DPRK
	 
	Manufacturing  of SWES units
	 
	20,800.00
	1300$ x 160units = 20,800$ for 300W SWES units
	 

	
	
	 
	 
	x
	 
	UNDP
	62000
	GEF
	63400
	In-Country Training on the Improvement of SWES Manufacturing
	10,000.00
	 
	 
	20

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF
	72100
	Establishment of SWES testing facility and equipment
	27,500.00
	1,300.00
	1,300$ for installation  locally made and imported test stands  and combination with PC for online measurement
	21

	
	
	 
	x
	x
	x
	 
	 
	DPRK
	 
	Manufacturing and installation of a wind generator tower, building/renting the testing facility, etc. 
	 
	6,700.00
	1,000$ for manufacturing generator tower, 750$ for building materials of test facility, 3,500$ for construction of test facility inc. a building, 50$ x 7months = 350$ for land use,  950$ for building materials, installation, approval of land use, documentation of 5kW wind turbine, 30$ x 5times = 150$ for renting wind tunnel
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Staff-time
	 
	36,000.00
	30 persons x 100$ x 12 = 36,000$
	 

	
	
	 
	 
	x
	x
	UNDP
	04000
	UNDP
	74500
	Miscellaneous
	1,000.00
	 
	 
	22

	
	Sub Total:
	 
	167,500.00
	69,800.00
	 
	 

	
	6: SWES Technology Demonstration
	 
	 
	 
	x
	UNDP
	62000
	GEF
	72100
	Production and  Exhibition & Demonstration of the first improved prototype
	0.00
	 
	 
	23

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF
	74500
	Miscellaneous
	0.00
	 
	 
	24

	
	Sub Total:
	 
	0.00
	 
	 
	 

	
	7: SWES Technology Application Demonstration
	 
	 
	 
	x
	UNDP
	62000
	UNDP
	74500
	Demonstration site for new design turbine installation selection by GIS wind map
	0.00
	 
	 
	25

	
	
	 
	 
	 
	x
	UNDP
	62000
	UNDP
	74500
	Baseline data establishment by GIS wind map
	0.00
	 
	 
	26

	
	Sub Total:
	 
	0.00
	 
	 
	 

	
	Grand Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	$366,446.00
	$123,800.00
	 
	 


Annex 7.
	
	IN-KIND GOVERNMENT BUDGET USED FOR ANNUAL WORK - 2013 
	
	

	
	UNDP DPRK
	
	
	
	
	
	
	

	
	Year: 2013                            
	
	
	
	
	
	
	

	
	Project Number:      00076431     Award ID:  00060636  
	
	

	
	Donor : GEF
	
	
	
	
	
	
	

	
	Project Title: Small Wind Energy Development and Promotion in Rural Areas (SWEDPRA)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Expected Output
	Key Activities
	Timeframe
	Resp. Partner
	Planned Budget

	
	
	Q1
	Q2
	Q3
	Q4
	
	Fund
	Donor
	Code
	Budget Description
	2013-G07
	2013-DPRK
	Remarks for in-kind budget

	The potentials and application of SWES in rural areas in the DPRK are significantly achieved and advanced
	1: Wind Energy (WE) Resource Assessment
	 
	x
	x
	x
	UNDP
	62000
	GEF
	74500
	SWEDPRA PSC Meeting expenses
	                    6,000.00 
	 
	 

	
	Sub Total:
	 
	6,000.00
	 
	 

	
	2:WE Technology Information and Awareness Enhancement
	x
	x
	x
	x
	UNDP
	62000
	GEF
	72500
	Printing, publications, multi-media
	                    3,000.00 
	 
	 

	
	Sub Total:
	 
	4,000.00
	 
	 

	
	4: SWES Design Improvement
	 
	x
	x
	x
	UNDP
	62000
	GEF
	71200
	International consultant
	             40,000.00 
	 
	 

	
	
	 
	x
	x
	x
	UNDP
	62000
	GEF
	75700
	Technical capacity building on improved of SWES design
	               5,000.00 
	 
	 

	
	
	 
	 
	 
	x
	UNDP
	62000
	GEF/ DPRK
	75700
	In-country training on testing of SWES components and power performance  
	               5,000.00 
	        4,025.00 
	Support for staff time for organizers and trainers, transportation, rental, accommodation including meals, refreshment, etc

	
	
	 
	x
	x
	x
	UNDP
	62000
	GEF
	75700
	SWES Design improvement program results evaluation and dissemination
	               3,000.00 
	 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Design of templates of rotor, stator, etc.
	 
	           300.00 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	O&M of SWES Power Performance Measurement Facility
	 
	           600.00 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Staff-time
	 
	12,000.00
	10 persons x 100$ x 12 = 12,000$

	
	
	 
	x
	x
	x
	UNDP
	62000
	GEF
	74500
	Miscellaneous
	               2,000.00 
	 
	 

	
	Sub Total:
	 
	             55,000.00 
	         16,925.00 
	 

	
	5. SWES Manufacturing Improvement
	x
	x
	x
	x
	UNDP
	62000
	GEF
	72100
	Establishment of national standards and regulations for SWES design and manufacturing 
	               5,000.00 
	 
	 

	
	
	x
	x
	x
	x
	UNDP
	62000
	GEF
	72100
	Assessment of Local SWES Manufacturers' Capabilities
	               3,000.00 
	 
	 

	
	
	x
	x
	x
	 
	UNDP
	62000
	GEF/ DPRK
	71200
	Establishment of SWES quality management system (QMS) in terms of international standards 
	             20,000.00 
	           350.00 
	Documentation of Quality Management System, Approval of technical regulations and working methods

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Improvement of Metal Process of the CWERD Workshop
	 
	        2,200.00 
	Procurement of Transformer (50kVA, 3phase), Manufacture of switch board, etc

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	 Depreciation for equipment
	 
	           200.00 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Payment for electricity and equipment maintenance  
	 
	           800.00 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Transpiration for staff and SWES materials
	 
	           600.00 
	 

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Materials for producing SWES units
	 
	        5,000.00 
	For 50 SWES units

	
	
	x
	x
	x
	x
	 
	 
	DPRK
	 
	Staff-time
	 
	19,200.00
	16 persons x 100$ x 12 = 19,200$

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	Implementation of the optimun design of SWES components
	 
	 
	 

	
	
	x
	x
	 
	 
	UNDP
	04000
	UNDP
	72200
	Materials for producing of prototype unit
	             15,000.00 
	 
	 

	
	
	x
	x
	 
	 
	UNDP
	04000
	UNDP
	72200
	Tools for manufacturing
	               5,000.00 
	 
	 

	
	
	x
	 
	 
	 
	UNDP
	04000
	UNDP
	71200
	Improved SWES Manufacturing proceses
	23,000.00
	 
	 

	
	
	x
	x
	x
	x
	UNDP
	04000
	UNDP
	74500
	Miscellaneous
	               2,000.00 
	 
	 

	
	Sub Total:
	 
	73,000.00
	         28,350.00 
	 

	
	6: SWES Technology Demonstration
	 
	 
	 
	x
	DPRK
	04000
	UNDP
	72100
	National exhibition of produced prototype SWES units
	3,000.00
	           800.00 
	Show of produced SWES units in the 2013 Pyongyang International Autumn Tradefair (not for a full booth)

	
	
	 
	 
	x
	x
	UNDP
	04000
	UNDP
	75700
	Publications for awareness and promotion of prototype SWES units
	3,000.00
	 
	 

	
	 
	x
	x
	x
	x
	UNDP
	04000
	UNDP
	74500
	Miscellaneous
	               2,000.00 
	 
	 

	
	Sub Total:
	 
	8,000.00
	               800.00 
	 

	
	7: SWES Technology Application Demonstration
	x
	 
	 
	 
	UNDP
	62000
	GEF
	71200
	Terminal Evaluation Team
	9,510.00
	 
	 

	
	
	x
	 
	 
	 
	UNDP
	62000
	GEF
	71300
	Local consultant for Terminal Evaluation
	3,360.00
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Sub Total:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	12,870.00
	 
	 

	
	Grand Total
	158,870.00
	    46,075.00 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	The local activities supported by in-kind are highlighted in yellow color in the table shown above.

	
	
	The budget allocated currently for local activities by in-kind is highlighted in green color in the table shown above.


Annex 8

UNDP Assets delivered from 2011 to 2013 under SWEDPRA Programme
	Description
	Quantity
	Price (USD)
	PO and Date
	Total Price 
(USD)
	Location and Custodian
Transferring equipment

	Small Wind Energy System (SWES) demo unit with a capacity of 5Kw and SWES testing equipment from TOP Sources
	Generator moment speed power tester
	1 pcs
	5,277.00
	PO 1102
Nov-12-2011
	Feb-3-2012
	36,748.00
	Centre of Wind Energy Research & Development (CWERD), the State of Academy of Sciences (SAOS)  Kwahak-1 dong, Unjong District, Pyongyang, DPRK

Transferred on March 23, 2012

	
	Torque sensor
	1 pcs
	3,989.00
	
	
	
	

	
	Digital portable gauss enter
	1 pcs
	741.00
	
	
	
	

	
	Data processor
	1 pcs
	3,986.00
	
	
	
	

	
	Tension testing stand
	1 pcs
	1,288.00
	
	
	
	

	
	5Kw wind generator, converter, 20 pcs of batter, 4 pcs of solar PV, electric wire and 10m of tower
	1 set
	21,467.00
	
	
	
	

	Small Wind Energy System (SWES) manufacturing and testing equipment
	Oscilloscope (desktop and portable) from Junty Industries
	1 pcs
	1,710.00
	PO 1204
May-24-2012
	Jun-11-2012
	104,479.00
	Centre of Wind Energy Research & Development (CWERD), the State of Academy of Sciences (SAOS)  Kwahak-1 dong, Unjong District, Pyongyang, DPRK

Transferred on August 31, 2012

	
	Air-plasma cutting machine from TOP Sources
	1 pcs
	3,090.00
	PO 1205
May-24-2012
	Jun-05-2012
	
	

	
	Radial drilling machine from Kusong Corporation
	1 pcs
	8,400.00
	PO 1206
May-25-2012
	Jul-25-2012
	
	

	
	CNC lathe from Kusong Cooperation
	1 pcs
	22,500.00
	PO 1207
May-24-2012
	
	
	

	
	Crank press from Kusong Cooperation
	1 pcs
	14,000.00
	
	
	
	

	
	CNC boring machine from Kusong Cooperation
	1 pcs
	46,000.00
	
	
	
	

	
	Wood copier from Jinan Zhong Ke 
	1 pcs
	8,779.00
	PO 1248
Aug-16-2012
	Dec-21-2012
	
	Centre of Wind Energy Research & Development (CWERD), the State of Academy of Sciences (SAOS)  Kwahak-1 dong, Unjong District, Pyongyang, DPRK

	IEC 61400-12-1 Power measurement equipment from German ProfEC
	Anemometer
	9
	10,710.00
	PO 1231
Jul-06-2012
	Sep-11-2012
Nov-05-2012
	35,184.00
	Centre of Wind Energy Research & Development (CWERD), the State of Academy of Sciences (SAOS)  Kwahak-1 dong, Unjong District, Pyongyang, DPRK

	
	Wind vane
	4
	3,360.00
	
	
	
	

	
	Data logger
	2
	7,840.00
	
	
	
	

	
	Self sufficient electricity supply
	2
	 
	
	
	
	

	
	Data modem
	2
	700.00
	
	
	
	

	
	Cabling and Jacks
	 
	1,218.00
	
	
	
	

	
	Temperature sensor
	2
	1,400.00
	
	
	
	

	
	Pressure sensor
	2
	700.00
	
	
	
	

	
	Humidity Sensor
	2
	 
	
	
	
	

	
	Current transformer
	1
	56.00
	
	
	
	

	
	Voltage transformer
	1
	 
	
	
	
	

	
	Power transducer
	1
	 
	
	
	
	

	
	Experts fee for confectioning the wind measurement systems and project handling
	 
	7,200.00
	
	 
	
	

	
	International Transportation (airfare)
	 
	2,000.00
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