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Annex 7
Review of the Pilot Plants – Demonstration Value

1 Project Background Information

Gulf Yala Green Power Plant is a 23 MW biomass power plant using waste rubber wood as fuel.  The 20.2 MW net power output of the project is under a 25 year firm sale contract to EGAT (Electricity Generating Authority of Thailand) under the SPP (Small Power Producer) scheme.  The power plant is located in Lum Mai sub-district, 15 km west of Maung District, Yala Province (about 1,000 km south of Bangkok as shown in Figure A.1 below. 
Figure 7-1: Locations of the Pilot Plants
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Roi-Et Green Power Plant is a 9.8 MW biomass power plant using rice husk as fuel.  The 8.8 MW net power output of the project is under a 25 year firm sale contract to EGAT (Electricity Generating Authority of Thailand) also under the SPP (Small Power Producer) scheme.  The power plant is located on the Roi-Et-Kalasin road 10 km from Muang District of Roi-Et (about 500 km northeast of Bangkok) as shown in Figure A.1 above.
Both plants were supported by GEF through the Project, by contributions to fees for a “risk guarantee facility”, as discussed in the main evaluation report.  The two plants are referred to within this report as “pilot plants” for the fact that these were intended to pilot the risk guarantee facility, rather than for the typical use of this terminology to reflect small-scale technology trials.  Both pilot plants employ commercially available biomass-fired power generation technology, and also aimed to demonstrate the early application of such technology in Thailand.
1.1 Plant Operational History
1.1.1 Gulf Yala Green

Contract signing for sale of power from the Gulf Yala Green to EGAT was in May 2003 with the Commercial Operation Date (COD) first expected in 2005.  Due to the poor security situation in the three southern-most provinces of Thailand, construction work was delayed.  The revised COD agreed with EGAT was on November 28, 2006.  At the current time, the Gulf Yala Green power plant has operated for around 2.5 years of the 25 year firm contract term.
1.1.2 Roi-Et Green

Contract signing for sale of power from the Roi-Et Green to EGAT was in October 2001 with COD achieved on May 29, 2003, within the standard 24 month period provided.  At present, the Roi-Et Green power plant has operated for 6 years of the  21 year firm contract term.
The minor shareholder in the Roi-Et Green plant, the owner of the adjacent rice mill Bua Somai, has also developed a further three 6-8 MW rice husk fired biomass plants, the first of which is located close to Roi-Et Green and reached COD six months after the Roi-Et Green plant.

A conflict between Roi-Et Green and Bua Somai arose over the terms of supply for rice husk, which is key to understanding this project, and is further discussed in section 2.2 below.
1.2 Equipment suppliers

1.2.1 Gulf Yala Green

Gulf Yala Green consists of one biomass fired grate boiler supplied by Takuma, a single condensing steam turbine supplied by Shin Nippon Machinery and generator supplied by Nishishiba.  Most of the machines and auxiliary equipment are also from Japanese suppliers which have robust experience with biomass power plant.
1.2.2 Roi-Et Green

Roi-Et Green consists of one travelling-stoker, biomass fired grate boiler supplied by Yoshimine, a single condensing steam turbine supplied by Shin Nippon Machinery and generator supplied by Meiden.  Most of the machines and auxiliary equipment are also from Japanese suppliers with experience of biomass power plant, although the boiler supplier did not show evidence of experience with rice husk feedstock specifically.
1.3 Shareholder structure

1.3.1 Gulf Yala Green

Gulf Yala Green Power Plant received THB 1.05 billion in debt financing from Bank of Ayudhya (BAY), with an initial D/E ratio of 7:3, although decreasing to slightly less than 2:1 after cost over-runs in construction.  The plant is operated by Gulf Yala Green Company Limited, with Gulf Electric holding 95% and Yala Waste holding 5% of equity, as shown in Figure A.2 below.
Figure 7-2: Gulf Yala Green Shareholder Chart
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1.3.2 Roi-Et Green

Roi-Et Green Power Plant received THB 0.45 billion in debt financing from TMB, with a D/E ratio of 3:1.  The plant is operated by Roi-Et Green Company Limited with EGCO Green holding 95% and Bua Somai holding 5% of equity, as shown in Figure A.3 below.
Figure 7-3: Roi-Et Green Shareholder Chart
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2 Demonstration of Good Practice
Site visits to the Gulf Yala Green and Roi-Et Green power plants were carried out on 27 – 28 April 2009 and 29 April – 1 May 2009, respectively.  Interviews with staff and the local community were carried out during the site visits and together with reporting from the pilot plants to BCH and the interviews with pilot plant company management provide evidence on the extent to which both pilot plants demonstrate good practice, as described by area in Table A.1 below:
Table 7-1: Demonstration of Good Practice from Site Visit Feedback 

	Evaluation Area
	Gulf Yala Green 
	Roi-Et Green 

	2.1 Technical 
· Technical project development
	Gulf Yala Green (GYG) was designed based on a fuel mix of rubber tree bark and woodchip (both from rubber and other trees).  Most of the machines and equipments are from Japanese suppliers which have good experiences for biomass power plant, with the fuel handling system from a German supplier.  
From the progress reports and interview findings, no major problem in plant design is evident.  Company management emphasised that the limited accessibility of the plant, due to its distance from Bangkok and the long-term heightened security situation in the province, led to selection of reliable technology as a long-term cost-effective solution.                                                                                      
	Roi-Et Green (REG) was designed to fire rice husk only.  Most of the machines and equipments are from Japanese suppliers, but with the boiler supplier having limited experience of this type of biomass feedstock.  
Initial issues with dust removal in the original design led to the suppliers adding a cyclone, delaying project operation by 2 months.  Further issues with ash deposition on the boiler tubes (‘slagging’) were resolved by the operators, through optimising the cleaning regime.
The project is seen by the owner as technically challenging – although performance is now satisfactory.

	· Project technical operation

	According to a presentation from the site visit meeting, plant availability averages about 80% in 2007, 90% in 2008 and over 95% in 2009, which demonstrates an impressive increase in plant availability and a typical average availability to date.  Availability was lowest in 2007 due to sabotage of the 115kV export line (owned by PEA) by separatist militants.  
Some technical problems were experienced during the first few years of operation, especially damage to the conveyor from dumping of a tree by a tractor at the fuel loading point.  However, the equipment was still within the warranty period, and this is a simple system for which spare parts are available in Thailand – reducing outage time.  The major operational concern is the current security situation in the plant area which can prevent access by equipment suppliers to carry out maintenance work.
	According to performance report from REG, plant availability averages above 85% over 5 years of operation which demonstrates common practice.  This is comparable with the plant availability of similar rice husk projects in Thailand and with international experience with biomass.
However, erosion from silica contained in rice husk at the water walls and superheater tubes has been a major problem.  Steel guards have been added to protect these tubes, together with more regular cleaning  of the tubes than recommended by the equipment supplier, to avoid blockages from ash deposition and therefore to maintain the boiler gas flow path closer to the design condition.

	2.2 Commercial
· Fuel price risk management

	Fuel price risk management appears good.  Resources of fuel (rubber wood bark and woodchip) are available from various small, community suppliers, and large, industrial suppliers.  
The plant remains the only thermal power plant in the southern three provinces of Thailand, and therefore does not face competition for biomass from other power generation applications.

Fuel prices are set by the Had-Yai woodchip market, although are generally lower cost due to sourcing locally, with lower transport distances.  
Fuel prices were reported to be high during the rainy season due to high collection costs.  Fuel prices from community suppliers are lower than fuel prices from big suppliers. Narapara from Narathiwat province and Yalapradit from Yala province are now major rubber wood bark suppliers for the plant.   Rubber wood bark prices in Songkhla province increased to:
· THB 920/ton in 2006

· THB 760/ton in 2007

· THB 900/ton in 2008
· THB 600/ton in 2009
GYG’s current average fuel stock is about 13,000 tons (total stock capacity is 14,000 tons) which is sufficient for around 17 days of operation.

	Fuel price and quantity is seen by the owners as a major risk for long term planning, due to the number of biomass plants in Northeast area of Thailand is increasing significantly.  Demand for rice husk is therefore rising, putting upward pressure on prices.
In particular, REG originally had secured fuel supplies through the adjacent Bua Somai rice-mill (“Somai”).  REG and Somai had a contract price at THB 150/ton of rice husk, and Somai refused to supply rice husk at this price given that the market rice husk price had increased rapidly during the period of plant construction.  Somai has also built their own 6 MW power plant using rice husk as fuel and was planning two further such plants.  A breakdown in the relationship between REG and Somai led to a court case and a full stop to rice husk supplied to REG from this source. REG therefore needed to secure alternative sources of rice husk fuel, and could not run at full capacity until such supplies were secured.  Kaset Wisai from Roi-Et province and Ban-Pai from Khonkaen province are now major rice husk suppliers for the plant.   Rice husk prices in Northeast area increased to:

· THB 750/ton in 2006
· THB 900/ton in 2007
· THB 1,200/ton in 2008
· THB 1,100/ton in 2009. 
REG’s current average fuel stock is about 10,000 tons which is sufficient for around 40 days of operation.  A range of fuels including bagasse, rice straw, cassava rhizome and eucalyptus were introduced on an experimental basis as alternatives for a diversified future fuel mix.  Of these potential alternative fuels, cassava rhizome is considered a feasible fuel for co-firing with rice husk.
Due to the need to process the cassava rhizome to match the moisture and granularity of the rice husk, for which the boiler is designed, the total costs for use of cassava rhozime currently still exceed that of rice husk at THB 1,000/tonne, however.

	· Meet debt service
	The plant management reported that both the GEF ‘guarantee facility’ grant funding and the ‘special adder’ to the wholesale tariff of THB 1/kWh for the southern three provinces have been essential for the plant to meet debt service, and remain profitable.
One contribution to weak project financial performance was an increase in project investment costs from THB 1.5 billion to around THB 1.6 billion, due to challenges in construction during periods of poor security in the Province.  
	Despite much higher fuel prices than anticipated at the time of the plant investment decision, the Roi-Et plant has been able to meet debt service obligations without use of the GEF supported guarantee facility.


	2.3 Environmental & Social
· Community engagement
	The Gulf-owned pilot plant was originally intended to be Huai Yot, located at Trang – and was relocated due to a more favourable community response in Yala.  GYG appears to have an unusually strong relationship with the local community.

Compliant with power sector regulation in Thailand, there is an ‘electricity fund’ which makes contributions to projects in the local area.  The contribution of a biomass power plant to the electricity fund is set at 0.01 baht/kilowatt-hour. 
A “Tri-paki” (tri-party) committee administers the ‘electricity fund’, and consists of representatives from the power plant, provincial industry office (local government) and the community.  The tri-paki will meet quarterly to coordinate community events and initiatives to improve public awareness.  

Many local social and cultural activities have been supported by this fund, which is seen to have effectively facilitated a good relationship between community and power plant.  
Local people also gain benefit directly from selling rubber wood to power plant and work engagement.

80% of plant staff were recruited from the Province, trained for 2 years at another GEC plant and then trained on the GYG plant specifically by the equipment providers during commissioning and handover.  Such local recruitment is reported to be a key factor in acceptance from the plant community and a useful tool to promote effective communication between plant management and the community – for instance in highlighting and resolving a noise pollution issue, as discussed below.
	REG originally intended to solve a community concern with rice husk dust, through burning this as fuel in the plant furnace rather than allowing open piles of rice husk to accumulate.  REG representatives initially visited the local community to present the project concept and objectives.  Then, community representatives were invited to visit EGCO’s existing power plants and other similar rice husk power plants.  
Upfront community engagement by REG is widely considered to represent best practice.  However, subsequent events with respect to dust levels have somewhat undermined this achievement, as further discussed below.
Similar to at GYG, many local social and cultural activities have been supported by an ‘electricity fund’, which has effectively facilitated a good relationship between community and power plant.  

Only few local people gain benefits from selling rice husk to power plant.  Approximately 2-3% of rice husk is sourced from small suppliers.  The major suppliers are rice mills in the Northeast area.



	· Environmental impacts


	The water quality, air quality and noise levels are measured once a month.  A Continuous Emission Monitoring System (CEMS) is used for air quality monitoring and recording.  While the EIA report has not been provided for our review, from discussion with the plant manager, it is understood that the plant is simply meeting the requirements indicated in the EIA and related permits.
There was a past complaint from the local community of noise pollution during the night.  Such noise resulted from the wood chopping process, and has been mitigated by changing the chopper blades every month and by instead processing hardwood during the day time, with softwood only processed at night time. 
	The water quality will be measured once a month and air quality will be measured every six months.  For a power plant which has a capacity lower than 10 MW, REG is meeting and slightly improving on the typical monitoring frequency of once a year.  Spreading of rice husk dust in the air is a current major problem which mainly originates with the Somai rice-mill and 6 MW biomass power plant next to REG.
REG has walls around rice husk piles and has installed 2 additional covered conveyors with hoppers to reduce spreading of rice husk dust.
Somai, by contrast, has open rice husk storage piles which allow rice husk dust to become airborne.  This issue undermines community acceptance of biomass power generally, with dissatisfaction extending to REG despite recognition that REG are a minor contributor to the problem.

This situation highlights the need for consistent high local environmental standards by RE plant to avoid negative press and poor public perception for the industry.


3 Dissemination and Showcasing
Site visits to the GYG and REG power plants has demonstrated examples of both good practice and areas where lessons can or have been learned for application to future biomass and RE plants.  Since the REG power plant has been developed, the number of biomass power plants which use rice husk as a fuel has increased in the Northeast area with REG used as an example by a number of developers.  
On the other hand, there has been no other biomass plant built in the South of Thailand since Gulf Yala Green power plant has been developed.  GYG shows limited examples of sharing its experiences with other potential developers, and the current security situation in the southern-most three provinces of Thailand leads to high investment risks in these areas specifically. 
Dissemination and showcasing of both pilot plants are described as the following subsections.
3.1 Dissemination of Pilot Plant demonstrations through public events
Khun Pornsak, General Manager of REG, spoke twice at the annual seminars held by EFE, alongside other examples of best-practice developers such as A.T. Biopower.  EFE would refer other developers to REG for an example of best-practice with community engagement – an area where the Project staff and EGCO learnt together and used their learning for ongoing dissemination of best-practice.  GYG representatives also attended one EFE event as a panellist, to respond to audience questions.
REG in particular was also cited by EPPO as an example of best practice with respect to economic social and environmental performance, and therefore long run sustainability.  Khun Pornsak has also presented the REG project’s experiences at a wide range of national and international conferences.

3.2 Visitors to the Pilot Plants
Many national visitors visit both power plants.  REG in particular claims to have had over 160 groups of visitors during the six year plant life.  International visitors to REG include the ASEAN working network for energy and 4-5 different groups of visitors from UNDP.  
The majority of visitors to the Yala plant have been from the Province – including officials, university field-trips and school field-trips – with one visit from Bangkok-based EPPO staff also reported.
Both pilot plants have coordinated with local educational institutions to build understanding about renewable energy.  A group of biomass power plant investor had visited both pilot plants before they built a rice husk fired power plant in Burirum province, in the Northeast of Thailand.  

3.3 Media and Awards
Hand bills, local media activities and community visits are used by pilot plant for local publicity.  However, feedback from community representative indicates that the handbills are not generally appreciated, with the technical complexity of the material too high for local people to have ready access.  Community visits with a simple technological demonstration is seen as the best way to raise awareness among local people.  
REG also was awarded an ASEAN Energy Award in the “Off-Grid” category of the New and Renewable Sources of Energy Projects in 2004, which led to a number of international members of the ASEAN energy network visiting the plant.
4 Conclusion

The pilot plants demonstrate good or best practice in the following areas:

· Recent plant availabilities of both GYG and REG, after initial ‘bedding in’ of the plants are over 90% on an annual average basis, which reflects good management of technical operations and maintenance.

· Local maintenance teams have mitigated previous major problems in fuel handling and boiler tube erosion for GYG and REG respectively, in the former case using spare parts produced by local suppliers in Thailand.  
· Both pilot plants demonstrate fuel risk management through multiple suppliers and either initial, or later limited later adaptation to, feedstock flexibility.
· GYG ongoing management of local community relations appears exceptional, assisted by woodchip purchases from a range of community members and strong use of local staff, while REG’s initial process of community engagement was widely praised.

Further plant deployment based on the example of REG is evident, both in the Northeast region and elsewhere in the country.  Somai’s own power plant is the most obvious, early example of such inspiration – with the concept replicated before the REG plant was even operational.
While the pilot plants did not always reflect good practice, several stakeholders underscored that the lessons learned from these pilots did allow future plants to make improvements – also a potentially valuable form of demonstration.  Specific areas where lessons were seen to have been learned included community engagement, the technical measures required to meet emissions standards, fuel risk management and boiler technology (for reliability and fuel flexibility).  Several specific lessons learned are highlighted below:
· Community relations at REG can no longer be considered reflective of best-practice, due to a combination of ineffective communication (due to excessively technical outreach material) and general discontentment about dust levels in the area.  Feedback from the community representative indicates negative views about power generation, and a lack of understanding regarding the distinction between RE and fossil fuels.   Air pollution from rice husk dust in the area around the REG power plant is another community concern, which led to a protest in front of Bua Somai rice-mill.  While REG takes adequate measures to mitigate dust, which are recognised by the community, the plant is still “tainted by association” with a poor-practice neighbouring rice husk fired plant.  Consistent high standards across the industry are therefore shown to be critical to public perception.
· Lack of prior anticipation of biomass residue commoditisation has negatively impacted on the sustainability of REG, which has limited fuel flexibility.  Due to an increasing of number of biomass power plants in the REG area, the rice husk market price has increasingly tended to rise and the fuel’s availability to fall.  The REG plant is designed specifically for rice husk, and can only use some other fuels after costly processing – so even with good feedstock supply chain management is particularly vulnerable to rice husk market price movements.
· Technical challenges with the use of rice husk as a fuel, due to high silica content causing slagging and erosion of the boiler tubes, has been significantly overcome for other plant developers through the experience of REG. 
The early experience of REG, both in terms of best practice and lessons learned, has in particular served an evident demonstration value to the sector due to the widespread showing-casing of the plant’s experience, both independently and through EFE events, and further dissemination through BCH.  GYG’s experiences, while equally instructive, have so far been less effectively broadcast.
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