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1.
BACKGROUND AND CONTEXT

a- The environmental aspects 

Diesel-powered urban buses are major contributors to air pollution in mega-cities, particularly in developing countries, which represent 75% of world bus markets. They also make a significant and growing contribution to GHG (greenhouse gas) emissions. Trolley-buses, with their all-electric drive-lines, offer only a limited solution to these problems. Their overhead wire networks restrict their flexibility, and the cost of these networks limits them to high-density routes.

Despite major efforts over three decades to tackle atmospheric pollution, the São Paulo Metropolitan Region (SPMR) continues to have major problems with air quality, which drops below acceptable standards during 140 days per year. Diesel engines in trucks and buses account for a significant contribution to toxic emissions, according to CETESB (Companhia de Tecnologia de Saneamento Ambiental) report (1997):

Over 25% of carbon monoxide;


20% of unburned hydrocarbons;


80% of nitrogen oxides;


75% of sulfur oxides; and


30% of particulates.

Diesel buses are one of the major contributors to the air pollution in the region. The average diesel bus is operated for about 78,000 km each year.  For every kilometer traveled, a diesel bus in São Paulo is estimated to emit  18 g of CO;  13 g of Nox; 1.2 g of Sox; 2.9 g of HC’s; and 0.8 g of particulates.  As detailed in Table I-2, this will result in emissions of 17 tones of carbon monoxide; 12 tones of NOx emissions; 1.1 tones of SOx emissions; 2.7 tones of HC emissions; and 1560 tones of CO2 emissions.  In addition to these local pollutants, diesel buses emit approximately 1.1 kg of CO2 for each km driven (or 300 grams C per km).

In addition, although concentrations of some pollutants have been reduced, those for particulates have remained relatively high over the last 20 years. This situation has led to governmental policies to strengthen controls, and to a commitment to proposed measures for  reducing bus emissions, by establishing "low", "very low", and "ultra-low" emission standards for urban buses with a schedule for their introduction in São Paulo. These “ultra low” emissions standards are met only by hydrogen fuel cell buses and trolleybuses.

Although diesel-powered buses make up only a small part of the SPMR vehicle fleet, they make a significant contribution to toxic emissions – up to 6% of the total in the case of nitrogen oxides. Diesel buses contribute over 50% of air-borne particulate matter found in the bus corridors. The SPMR bus fleet is estimated to release more than 1.5 million tons of carbon dioxide per year. The São Paulo State Government is committed to extending the use of renewable, non-polluting energy resources for powering public transportation in SPMR. As part of this, both SPTrans and EMTU/SP operate extensive electric trolley-bus networks, both on city streets and within the dedicated corridors. Large-scale further extension of these networks is inhibited, however, by the heavy fixed costs of the overhead lines.  Although the costs of these can be economically justified on routes with a high density of traffic, reliance on these overhead lines inherently limits the flexibility of operation.

The total incremental cost of getting hydrogen fuel cell buses to the level of production volume where they become commercially competitive with clean, diesel buses has been estimated at about US$ 970 million. Conversion of the SPMR bus fleet, 25,000 strong, to run on electrolytic hydrogen, would avoid 3.1 million tons of CO2 emissions per year (0.845 m tons C).  (Eliminated tailpipe CO2 emissions would account for 90% of the total and avoided emissions during diesel production account for 10%.)  Even if fossil fuel (natural gas) were the source of the hydrogen, the improvement in conversion efficiency alone would yield substantial savings in GHG emissions, reducing CO2 emissions by 1.6 million tons per year (0.436 m tons C). (This assumes an efficiency for the fuel cell buses of 8 kg H2 per 100 km, which has recently been demonstrated at the prototype level). 

The carbon emission reductions from replacing all diesel buses in developing countries in, say, 2025 with fuel cell buses operating on hydrogen produced from natural gas would be some 440 million tons of CO2 per year (120 m tons of C).  (This assumes that the number of buses per capita in Brazil today and the fuel economy and annual mileage of Brazilian buses are representative of the average in developing countries in 2025. With this assumption, there would be 6.75 million buses in developing countries in 2025, diesel-bus emissions avoided would be 131 tCO2 per bus-year (35.7 t C), and emissions associated with hydrogen fuel cell buses would be 66 tCO2 or 18 t C per bus-year).

The SPMR is capable of absorbing 500 high-technology buses per year, as part of its normal fleet renewal program in the next 10 years (diesel buses are currently replaced every 8 years, with sophisticated new diesel and trolley-buses being introduced). EMTU/SP, the lead institution for the proposed project, is a highly-sophisticated operator with the capability to develop and provide garaging, maintenance and repair facilities for hydrogen fuel cell buses and to operate their fuelling systems. Thus, the SPMR and the actions planned within it in the near future offer among the most favorable combinations of demand and infrastructure in the world for enabling the early large-scale launch of a system which can make a major contribution to reducing both toxic pollutants and GHG emissions.

Brazil has embarked on an ambitious program of environmental regulation and is attempting to move to cleaner public transport.  However, every option tried so far--including CNG--emits significant amounts of carbon.  The Government and the Municipal authorities are interested in the fuel-cell bus technology as it potentially poses a win-win-win situation—good for the local environment; good for the global environment; and following further development of the technology, good for the economy.

a- Social aspects

Brazil’s largest urban region, the São Paulo Metropolitan Region (SPMR), is composed of 39 municipalities and has a population of 18 million. It relies heavily on public transport and on buses in particular, with the following breakdown of journeys:

Walking 34% (10 million daily person-trips)

Private car 33% (9.6 million daily person-trips)

Bus 25% (7.7 million daily person-trips)

Commuter rail and Metro 8% (2.4 million daily person-trips)

The large share of journeys made by car and on foot suggests a potential for further expansion of public transport, notably by bus and by efficient integration of the different transport modes. Also, the intensive use of private cars shows the necessity of quality improvements in the buses and the public transportation services. The SPMR has a well-developed, integrated public transport system, for which further major extensions are planned, under the PITU 2020 (Plano Integrado de Transportes Urbanos) long-range transport plan. Public bus operations are dominated by SPTrans (São Paulo Transporte S/A), managing service contractors operating over 10,000 buses and trolley-buses within the city of São Paulo, and EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S/A), operating on a similar scale in the periphery. EMTU/SP has created a network of dedicated bus/trolley-bus corridors, as a cost-effective alternative to fixed rail systems, where traffic density does not justify these.

a- Energy demand

Considering the energy content of the automotive fuels and the total amount of electric energy demand in the considered area, it is safe to conclude that any region (SPMR, the State of São Paulo or the entire country) burns 60% more energy from the transportation fuels than the hydroelectric power consumed by the rest of activities in the same area.

It is important to remember that 2/3 of the fuel energy is wasted through the heat rejection, dictated by the thermodynamic laws. This means that those considered regions waste more energy in transportation than the required amount for all other applications. In addition, some 10% more energy is consumed to produce current automotive fuels. This is also valid for the world; thus it is safe to say that the Planet burned 50% of the fossil sources within only a century, wasting 2/3 of that! Furthermore, if the world is to solve the global warming problem, it must change fundamentally the way it uses energy.

In conclusion, the energy conversion efficiency might be of primary concern in the transportation management, as well as the renewability of resources to be used. In this sense, the use of hydrogen fuel cell vehicles represents a fundamentally new technology approach for providing transportation services with low or zero carbon emissions, and much higher efficiency in energy conversion when compared to the internal combustion engines and the theoretical limit imposed by thermodynamics. In addition, fuel cell technology opens the way to gradually increase the use of renewable energy resources without specific requirements for engine design as a function of fuel source.

This is one of the main key-points of EMTU’s vision to establish the transportation systems targets, to address the transportation solutions and mobility, and environmental protection as well.

In addition, Brazil has displayed a major commitment to the use of renewable energy resources in the transportation sector through the PROÁLCOOL program. A substantial hydrogen fuel cell bus program will also have important positive multiplier effects in Brazil as a whole, for example:

a) Reduction in oil consumption and imports;

b) Better oil refinery mix, through reduction of diesel fuel consumption, which has grown considerably in Brazil;

c) Potential for extension of hydrogen fuel cell drive-lines into other urban-based vehicles, such as delivery and other fleet trucks;

d) Stimulus to the development of fuel cell powered cars and light trucks, using on-board ethanol reformers;

e) Stimulus to the development of sources of hydrogen other than from electrolysis, such as biomass;

f) General stimulus of demand for the development of renewable energy resources; and 

g) Reinforcement of strategies for the development of public transport.

a- Fuel supply 

Compressed hydrogen is best suitable than on-board liquid fuel reforming for urban buses, since their operation is centralized in a few garages.

Purchasing hydrogen from third parties could be an option, however it is out of consideration in this Project (phase II) to avoid the risk of contaminant problems in the expensive prototypes of fuel cell and due to the fact that hydrogen obtained through this process is not renewable, which is not recommendable from the greenhouse effect point of view. It may be considered in the future, if hydrogen producers decide to include renewable resources in their processes under competitive costs.

Producing hydrogen from ethanol/biomass reforming may be a good option in the future, but it is not feasible now. Thus, it is not recommendable for this Project (phase II).

Thus, the most promising alternative is the hydrogen production from water electrolysis. Considering a production plant running 20 hours per day during the off-peak period, this process is less expensive than the other ones. In addition, renewable hydroelectric power is available in Brazil (92% of  electricity generation is from hydro-power), the electrolysis technology is already well known and commercially available, as well as this process assures contaminant-free hydrogen at competitive fuel costs.

a- Barriers to large-scale deployment

There are major barriers to be overcome before the large-scale deployment of fuel cell buses becomes the cost-competitive option of choice for urban bus fleets in developing countries:

· The gap between the costs of current prototype hydrogen fuel cell buses and those of conventional diesel buses is still considerable - over US$ 2 million versus US$ 250,000 for buses designed to North American and other international specifications. Almost all of this difference is attributable to the higher costs of the drive-line, especially the fuel cell engine, which is still not made in series production;

· A similar gap in the durability of the fuel cell stacks, which are the electricity generating heart of the engine – 4,000 hours prior to an overhaul at present versus a normal expectation of 30,000 hours before major overhaul for a diesel engine;

· The absence, to date, of a sufficient fleet of vehicles operated over a long-enough period of time for thorough de-bugging of the drive-line technology and for setting standards and guidelines for updating its design to achieve the cost reduction and durability improvement objectives;

· The lack of large-scale experience of operating, fuelling, maintaining and repairing hydrogen fuel cell vehicles;

· The necessity of a significant market, encompassing buses and cars; and

· The lack of public awareness of and support for the new technology.

What is needed to break down these barriers to full-scale deployment is an initial market of sufficient scale to justify the investments in further development of fuel cell engines and in the scaling-up of production which will bring them to acceptable levels of cost, availability and reliability. Industry projections indicate that these levels will be reached at a cumulative production level of approximately 2,000 buses and 400,000 cars.

Detailed comparisons of full life cycle costs show that hydrogen fuel cell buses, once they have achieved their series-production cost and durability targets, will be much cheaper than trolley-buses and within 30% of the cost of diesel buses (see Phase I final report). These calculations include the full costs of energy provision. They are also made on a conservative basis for the hydrogen fuel cell buses, which means that their true costs will most likely turn out to be lower. Conversely, the considerable environmental costs of diesel buses have not been factored into their life-cycle costs, which would show an even better economic advantage of fuel cell vehicles. It is worth noting that hydrogen buses will be economically competitive if their useful life is comparable to the trolley-buses --say 20 years--to compensate for the higher investment. This is also of interest to enhance bus comfort to attract car users to public transport.

a- Brazilian industries capabilities for further expansion potential

Urban bus transport plays a major role in the economic and social life of Brazil, as in many developing countries. There are several other major urban areas that will be able to follow São Paulo’s lead. This is reflected in the size of the national bus fleet: 40,000 long-distance and 120,000 urban buses, with the latter sector still growing rapidly. Brazil is the world’s third largest bus market, after China and India, and the largest market for buses built to Western standards. The urban bus market sector alone in Brazil requires about 11,000 units per year. 

Unlike many developing countries, Brazil has a large-scale, modern, well-equipped and competitive bus industry, building up to 20,000 units a year – equivalent to the production of the whole of Western Europe. It is led by three global truck and bus manufacturers, Mercedes-Benz, Volvo and Scania, each of which has a state-of-the-art truck and bus assembly plant producing bus chassis in Brazil. They are matched by large and fully-capable body building companies, notably Marcopolo and Busscar. Brazil exports significant numbers of buses to the rest of Latin America and even to Europe. 

Brazilian industry, working with EMTU/SP and SPTrans, developed a new range of trolley-buses during the past 20 years, both single-body and articulated. Brazil is one of the largest producers in the world of modern, high-technology trolley-buses, with sophisticated power electronics in their drive-lines, and makes most of the components needed for them. 

This experience with electrically-powered buses gives it an exceptional capability for engineering the new hydrogen fuel cell drive-line technology into its buses, which should create the potential for competitive designs. These can more than compensate for the need to import the fuel cell membrane-electrode assemblies, which are likely to be centrally-produced outside Brazil, for reasons of production scale and cost, allowing a partnership with the Brazilian industry.

a- Lessons learned from previous experiences

The design of this project has benefited from the experiences of previous fuel-cell bus demonstration projects, particularly the experiences of the Chicago and Vancouver demonstrations.  Because the Vancouver demonstration relies upon electrolytic hydrogen, it has more relevance to the Brazilian proposal.  Much of the design work; experience data; and costing of the h½drogen refueling system for the Brazilian proposal are based upon the experiences in Vancouver.

From Chicago, several lessons have been learned.  First, it is not advisable to have fewer than 3 buses in a demonstration set, as statistically, it is impossible to tell whether any one operational problem is attributable to the individual unit or to the overall design.  Second, availability has so far been at about 30% of the availability of diesel buses.  This figure is increasing with time both within the cohort of buses used in this initial demonstration and between the cohorts in this generation of fuel-cell stacks and that of future ones. Thirdly, fuel-cell stack-life in the current generation of fuel-cells is running at about 4000 hrs between rehabilitation.  With new generations, this figure is expected to rise dramatically as well.  In short, all of the design parameters and assumptions used in the preparation of this project have been drawn from one of the previous demonstration projects and have incorporated expectations for future improvements in the technology. 

The design of this project has also benefited from the EMTU’s experience of developing trolley buses for use in the São Paulo Metropolitan area.  These buses were developed over a number of years through an iterative process.  One lesson from this experience is that it is more important to gain the initial experience with a bus-propulsion technology before trying to “Brazilianize” it.  For this reason, Phase III of the Brazilian program will focus on localization of the production of the fuel-cell buses—pushing both the testing and indigenization of the production into the initial phase has proven too cumbersome a task to undertake all at once. A second lesson from the trolley-bus development experience is that it is essential to operate the vehicles under commercial conditions. 

Fuel cell technology is revolutionary in its potential for environmental gains and urban buses are the most attractive and accessible-applicant on oÍ them. While a number of different fuel cell technologies exist, proton exchange membrane fuel cells (PEMFC) are the leading candidate for road traction applications. Fuel cell/electric (FC/E) drivelines are inherently more efficient converters of chemical energy into mechanical energy than internal combustion engines (ICEs). Their drive-lines are at their most efficient at part loads and low speeds – precisely the opposite characteristic of diesel engines. Their energy conversion efficiency in urban traffic can be twice as high. They emit far less heat and noise than a diesel bus, no toxic emissions and no carbon dioxide.  They can carry enough compressed hydrogen in their tanks to operate 400 km per day – more than enough for urban transit operations. Their tanks can be replenished overnight at their home maintenance garage, which removes the need for a dispersed hydrogen re-fuelling infrastructure. They offer the benefits of electric propulsion without the need for overhead power cables

a- Development objective and expected optimize costs

The development objective of the project is to reduce GHG emissions through the introduction of a new energy source and propulsion technology for urban buses based upon fuel-cells operating on hydrogen.  This project is designed to initiate and accelerate the process of the development and commercialization of fuel cell buses in Brazil.  Together with similar future initiatives in other countries, it is intended to provide a major push to the accelerated development of relatively clean technology in the mega-cities of developing countries. 

Over the longer term, assuming that this project and its successors perform as designed, this project will lead to an increased production in fuel cell propelled buses, and eventually, the reduction in their costs to the point where they will become commercially competitive with conventional, diesel buses. It has been designed to be consistent with GEF Operational Program 11 “Promoting Sustainable Transport”.

The project is concentrated in the State of São Paulo and the SPMR, which both face some of the most serious environmental and public transportation challenges, and have the  best capacity and capabilities to take advantage of the new technology.  The STM (Secretaria de Estado dos Transportes Metropolitanos – State Secretary of Metropolitan Transport) is strongly supportive of the project in the context of its efforts to reduce air pollution from the public transport system in São Paulo.

The FCBs cost cannot be lower than the present used Diesel buses in Brazil, because they don’t have the necessary quality requirements and does not compare to bus international standards and costs. On the other hand, to assure future viability, the FCBs cannot be more expensive than the present Brazilian trolleybuses, which comply with the best international quality standards and are much less expensive. 

Considering the possibility of having a joint venture between a fuel cell system producer and a Brazilian bus manufacturer, it was assumed that the future cost of a Brazilian FCB might be similar to the sum of the costs of a Brazilian trolleybus and an international fuel cell system.

Based on such considerations, it was determined some basic requirements to assure economic competitiveness, to be pursued in this fuel cell bus Project (phase II).

The evaluation of the FCBs feasibility and viability in the future, focused the bus life-cycle operation costs compared between Diesel, trolleybus and fuel cell powered buses, taking the cost of trolleybuses and Diesel buses according to the existent systems characteristics and operational costs as the baseline.

Regarding to electric energy supply, the estimation was done under realistic costs, according to the presently available tariff in São Paulo, considering 20h/day operation, out of peak hours, to optimize costs of demand (nominal power) and energy consumption.

Complementing the energy cost, hydrogen production from electrolysis has an investment cost for the electrolyzer and storage tanks, which was estimated on the Canadian experience basis taken from Vancouver demonstration program. However, these costs are far below the grid network included in the trolleybus case.

Regarding the fuel cell bus itself, the feasibility study focused the future international costs of fuel cell engine + e-drive assembly expected for 2007 (the start of series production) and the vehicle cost was based on the present costs of a Brazilian trolleybus, which is one of the most competitive in the international market. This approach led to competitive operational life-cycle costs for the fuel cell buses, provided two important conditions are imposed to the future implementation:

· 20 years or 1.0 million km is the minimum durability requirement, to allow higher initial investments amortization;

· vehicle manufacturers might participate in the Brazilian FCBs construction in order to bring their costs to competitive levels.

This is the basic distinction between the Brazilian demonstration project when compared to those made in Chicago and Vancouver: future FCBs must comply to durability requirements of 20 years or 1 million km driven to have total operational costs competitive to trolleybuses. This point is one of the important targets to be considered in this Project (phase II).

a- The overall hydrogen fuel cell bus program

This project is the second step- Phase II - of a complete program – Environmental Strategy for Energy: Hydrogen Fuel Cell Buses for Brazil, the phases of which are summarized in the Figure 1 below:

a) The Phase I feasibility study and Proposal for Phase II has been completed. (The arguments presented in Section 1 of this project are condensed from the Phase I final report);

b) Phase II – the subject of this project - involves running a fleet of 8 buses from one bus garage in the SPMR for 4 years in order to obtain 1,000,000 vehicle-km of experience. This is not a project to be considered purely in isolation as a technology demonstrator. Its outputs will include both the preparation of the local operating infrastructure for Phase III and invaluable feedback into product development; 

c) Phase III will involve converting a complete bus garage to operating fuel cell electric buses, with a fleet of some 200 buses. The SPMR has 52 garages in its network, ranging in size from 50 to 650 buses. 33 are in the range of 101-300 buses. Buses supplied for Phase III are expected to be built in Brazil, by adaptation of a Brazilian trolley-bus chassis, in order to take advantage of existing national capabilities. 

d) Phase IV will involve wider deployment in the SPMR and other Brazilian metropolitan areas, series production of the buses on a commercial basis, and the start of exports to Latin America and other regions and/or licensed production outside Brazil. By this stage, it is expected that fuel-cell buses should be economically competitive with diesel buses on a life-cycle basis.

Figure 1:  Phases of the program

[image: image1.wmf]10,000

1,000

Phase IV

Buses

Series Production

in

operation

Phase III

10

Industrialization

Phase II

1

Pre-industrialization

Phase I

0

5

10

15

20

Pre-feasibility

Years from Phase II start
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a- Size, duration and location of the project (Phase II)

The size, duration and location of the project (Phase II) are dictated by the need to ensure statistically valid results:

1) 1 million vehicle-kilometers is the minimum cumulative volume of operation needed to ensure that all likely failures in service are encountered, their causes understood and remedied, and opportunities to reduce costs and increase reliability and durability are identified – the life expectancy for an electric-drive bus being 15-20 years and 1.5 million kilometers, which is currently practiced in Brazil;

2) Diesel buses in the SPMR run an average of 84,000 km per year. It is prudent to assume half this, i.e. 42,000 km per year, with a new drive-line technology and the need to familiarize operators and maintenance personnel with it.  It is assumed that the availability of the buses will increase from 50% of the availability of a diesel bus in the first year to 60% and 70% of the availability in the second, third and subsequent years of operation;  


3) Achieving 1 million vehicle-km therefore requires 27 vehicle-years of operation; 

4) Fulfilling this in 1 year with 27 buses would be extravagantly expensive in capital costs and unachievable until bus production could be ramped up (requiring other markets to be exploited beforehand). Individual buses would not remain in operation long enough for all potential faults to be detected;

5) Spreading the experience over several years (3 buses for 9 years, for example) would be an impractical length for a trial period. The feedback from operations would mainly come too late to influence the design and updating of the technology by the producers of fuel cell engines, thereby making Phase II’s outputs irrelevant to the rest of the program; 

6) 3 buses over 3 years will not give adequate results, as these buses will still have semi-prototype engines, which will vary in characteristics from one to the other. A minimum sample size of 8 is needed to ensure the statistical validity of the experimental results and the coverage of 1 million km, at least;

7) The 8 buses need to be in the hands of 1 operator, in order to ensure consistency of measurements and results. São Paulo contains more than enough opportunities to test the buses in different conditions: corridors and city streets; continuous operation and stop-and-go; fully- and partly-loaded; flat terrain and steep hills. Dispersing them among more than one city will both compromise the integrity of the test program and duplicate the investments in fuelling infrastructure and training; and

8) São Paulo also has the best-qualified bus operator, EMTU/SP, and a substantial government/academic technology infrastructure.

The best compromise between effectiveness and cost-effectiveness--taking into account the objectives of the project and the delivery capability of the suppliers canvassed--is therefore to run an initial batch of 3 buses for 4 years, (anticipating one rehabilitation of the fuel-cells to extend their useful life), and a second batch of 5 buses for the last 3 of these 4 years.  However, it does pose additional risks on the project, as discussed below.

Therefore, this procedure has the following advantages:

1) to accumulate over 1 million km, the minimum timelife required for future buses, which is a very good target for evaluating MTBF (minimum time between failures) and FMA (failure mode analysis), at the end of the 4th operational year

2) to make each bus run a total of 80,000 to 120,000 km, which is 2 or 3 times the objective for MTBF, and therefore sufficient to detect likely failure modes.

3) to identify bus and driveline design and manufacturing problems.

a-  Benefits of hydrogen fuel cell urban buses

The project will demonstrate significant additional local benefits in terms of reduced emission of pollutants dangerous to human health and habitat. In particular, the project will reduce the emission of NOx, SOx, CO, HC and particulates, as detailed in the incremental cost matrix. As detailed in the text, there are also significant benefits to the global community, the automotive industry, and the technology providers.
The immediate beneficiaries will be the population of the SPMR and eventually the population of other Brazilian cities who will benefit from reduced local air pollution.  The private sector will also benefit through the creation of new markets and employment based upon the deployment of new technology and skills. Finally, the global community will benefit from both a reduced cost of a GHG-neutral energy technology and the resulting reduction in global CO2 emissions.

Although the boundary for this immediate project is the Brazilian urban transport sector, the project will support and draw upon resources from the global automotive industry.  It should also provide important feedback for public transport agencies in other parts of the developing world.  One of UNDP GEF’s roles is to ensure that the information gathered and experience gained can be shared across national and commercial boundaries. In that context, this project is important internationally for the experience to be gained and shared.
2. PROJECT OBJECTIVE, ACTIVITIES AND EXPECTED RESULTS

b- Project Objective

The immediate objective of the project is to demonstrate the operational viability of fuel cell drives in urban buses, together with the requisite re-fueling infrastructure, under Brazilian conditions. It will begin the process of commercialization and adaptation of the fuel-cell buses in Brazilian markets.

b- Project outputs and activities

The results of the project are expected to be:

Output 1:  A significant demonstration of the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions;

Output 2:  A cadre of bus operators and staff trained in the operation, maintenance, and management of fuel cell buses; 

Output 3:  The accumulation of a substantial body of knowledge about reliability, failure modes and opportunities for improving the design of fuel cell buses for Brazil;

Output 4:  Assessment of the performance of the electrolysis unit;

Output 5:  A proposal for Phase III of the Brazilian Fuel-cell Bus program that lays the foundation for the expansion of the market for and use of fuel cell buses and increases the involvement of local engineering and production of buses;  and

Output 6:  Increased awareness and support of the public for an increased role for fuel cell buses in Brazil’s urban transport system.

In order to achieve the results listed above, sixteen activities are being proposed. The outputs and respective proposed activities are listed below:

Output 1

Activity 1.1:  Specification of technical performance targets for the buses – The project team will specify the characteristics of the buses and the fuelling system, such that they will meet the needs of the project. The current assumption is that complete fuel cell electric buses will be procured (as opposed to component procurement and assembly in Brazil), in order to reduce the specification and procurement time and effort, and – most crucially – to minimize the technological risks.

Activity 1.2:  Issue call for tenders and select vendor to supply the buses—Tenders from different combinations of fuel cell engines and bus chassis/body manufacturers will be sought and encouraged. The expectation is that a single vendor will be required to contract for the whole system – buses and fuelling system – with appropriate sub-contracting arrangements.  The vendor(s) will be selected on the basis of lowest cost for the complete Phase II period, subject to meeting the specified technical and performance requirements.

Activity 1.3: Install, operate and maintain the refueling infrastructure – As part of the main contract, the primary contractor will oversee the installation, operation, and maintenance of the hydrogen generation and refueling system.  Its placement will have to precede the arrival of the initial set of three buses.

Activity 1.4:  Place initial set of 3 buses in operation—Once a vendor is selected, the next activity will involve placing the initial batch of 3 buses in service for 4 years, operating in revenue service under realistic operating conditions.  

Activity 1.5:  Place second set of 5 buses in operation—The same vendor will then be expected to place a second batch of 5 buses in service for 3 years, under similar conditions.

Output 2

Activity 2.1:  Hold on-the-job training seminars for drivers and maintenance staff—This activity must ensure the training of sufficient numbers of operating and maintenance personnel to ensure both the execution of Phase II and the preparation of Phase III.

Output 3

Activity 3.1:  Formulate guidelines for quarterly reporting on in-service performance of the buses—It is expected that through a consultative process, the project team will develop a protocol for issuing quarterly reports on the technical operations of the bus fleet (e.g., in-service reliability, failure modes, energy consumption, etc.).

Activity 3.2:  Collect, analyze, and evaluate the operating data on reliability, failure and potential improvements — The project team will engage in systematic logging, analysis and interpretation of operating parameters paying particular attention to reliability, failure modes and potential improvements in design and operation of the buses.  These data will serve as the basis for annual progress reports; proposals for further product development; and improvements for Phase III (see below). The inputs from bus users obtained via surveys or focus groups will also be incorporated into the design process.

Activity 3.3:  Exchange experiences with Chicago, Vancouver, and other users of fuel cell buses--  In this activity, it will be important to give special emphasis to interactions with other GEF fuel cell bus projects and other non-GEF FCB projects.  The experiences of these other cities should also be taken into account in formulating future Brazilian projects.

Output 4

Activity 4.1:  Systematic logging, analysis and interpretation of operating parameters.

Activity 4.2: Opportunities identified for potential improvements of performance and cost reductions.

Activity 4.3: Evaluation of safety aspects.

Activity 4.4: Establishment of operating standards for the electrolysis unit.

Output 5

Activity 5.1: Develop initial Brazilian bus design for hydrogen-powered fuel cell buses in Brazil — The project team will then develop the initial bus design, operation, and maintenance guidelines, and specifications. It will also involve strengthening Brazilian capacity to manage the integration of new transport technologies.

Activity 5.2: Provide feedback to the vendors to improve future bus designs — The data collected in the above activities will then be fed back to the vendor(s) in order to demonstrate the need for modifications to hardware and control software.

Activity 5.3: Formulate Brazilian standards for hydrogen fuel cell buses for urban transport — The project team will develop standards for hydrogen fuel cell buses for Brazilian cities based upon the knowledge and experience gained during Phase II.  This will also involve an independent
 e evaluation of the Phase II project, according to GEF procedures.

Activity 5.4: Prepare proposal for Phase III Project—Taking into account the Phase II experience and the independent evaluation, the project team will prepare a proposal for a Phase III project.  (GEF resources will not be devoted to this activity).  Phase III is expected to involve the procurement and operation of an entire garage (100-200 buses) of fuel cell buses. This will also involve developing proposals for the organization of Phase III (such as selection of garage, number of vehicles, preferred routes, financing options, etc). 

Output 6

Activity 6.1: Hold workshops and seminars to publicize results of Phase II project— :  The project team will participate in national and  international meetings on hydrogen fuel cell technology and applications in order to make the results widely known among transport sector professionals.  

Activity 6.2: Use information media to publicize result of Phase II project as well as plans for future projects--  In order for the entire program to be a success, the public must be supportive of the initiative. Through this activity, the project team will publicize the results of the project and inform the public of the advantages of fuel cell buses in order to gain widespread public support for the expansion of the program. This activity must result in enhanced public awareness and support in São Paulo, Brazil as a whole, and internationally. 

3. IMPLEMENTATION ARRANGEMENTS

The National Executing Agency is the Federal Ministry of Mines and Energy, which will also be responsible for disseminating the experience resulting from the project into the other States of Brazil. The overall coordinating agency is DNDE (Departamento Nacional de Desenvolvimento Energético - National Department of Energy Development).

The National Implementing Agency is the EMTU/SP by delegation from the above, because of its direct experience in handling new-technology bus projects and because the implementation of the project will be based in its facilities. As mains responsibilities:

a) Will set the product specifications, negotiate the procurement of equipment and manage the project as a whole;

b) Will promote the new technology in the SPMR, elsewhere in Brazil and world-wide; and

c) Will make the results of Phase II available to the world operator and vendor community.

The UNDP ( United Nations Development Programme ) as mains responsibilities:

a- will have the responsibility of receiving and surpassing the GEF financial resources to the project;

b- will publish the tender call for buying equipments for the project; and

c- organize meetings with ABC/UAP for following-up the project development
In addition to the above agencies, USP (the University of São Paulo) will provide technical backstopping, eventually, UNICAMP (University of Campinas), FATEC (São Paulo Faculty Technology) and COPPE (Coordination of post graduated engineers of Federal University of Rio de Janeiro)  will provide technical support and IPT (Institute for Technological Research) will develop materials and equipment tests.
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4. INPUTS

d- Executing Agency Inputs - MME

The executing agency will place at the disposal of the project its own technical and administrative personnel for the execution of tasks provided for in this document at no cost to the project, except for travels undertaken by such personnel for services to the project. 

The executing agency will provide adequate facilities for project consultants, technical personnel and technical team. Telephone services, fax, computer, postal service and other support services will be available for project execution. 

d- Implementing Agency Inputs – EMTU/SP

The implementing agency will place at the disposal of the project its own technical and administrative personnel for the execution of tasks provided for in this document at no cost to the project, except for travels undertaken by such personnel for services to the project. 

The implementing agency will provide adequate facilities for project consultants, technical personnel and technical team. Telephone services, fax, computer, postal service and other support services will be available for project execution.

EMTU will also supply the following:

- garage for parking and maintenance of the buses:  

- local in the garage for installation of the electrolyser:  

- work hand to operate the buses (with training and supervision to be given by the vendor);  

- work hand for the maintenance of the buses (with training and supervision to be given by the vendor);  

- electric energy and water for production of the hydrogen;  

- replacement pieces had gone of to warranty and that they have suffered natural waste during its use, such as, brake systems, tires, shocks absorber, etc (the replacement pieces of the system fuel cell are not included in this item);  

-body repair works.  

All the inputs of EMTU described above corresponds the contribution in-kind of US$1.306 m, more the contribution of US$0.392 m in the form of future fares from fuel cell buses operation.
d- UNDP Inputs

d- Technical Support

UNDP will, jointly with the project national executing agency, undertake program support activities, provide advice on planning and implementation as well as carry out technical, substantive, monitoring and evaluation missions in the course of project execution (utilizing resources allocated for that purpose under budget line 16.71). UNDP will collaborate in the identification and selection of project professional personnel, who, upon approval by the project coordination, will be hired by UNDP.

d- Support to National Execution

Upon request of the national executing agency, UNDP will place at its disposal mechanisms for the acquisition of goods and services for the benefit of the project, in accordance with the corresponding approved budget (and under the appropriate budget lines). 

The provision of the said physical and human inputs shall be made according to procedures for national execution of technical cooperation projects, agreed upon by the Brazilian Government and UNDP, and may include:

· Recruitment and hiring of national and international consultants and experts, including administration of the corresponding contracts;

· Analysis of personnel terms of reference;

· Subcontracting of public and private sector services;

· Analysis of the technical specifications of equipment;

· Support in the conduct of competitive bidding procedures;

· Evaluation and adjudication of competitive bidding;

· Financial monitoring of projects.

The hiring of project professional personnel shall not exceed the duration of the project, and shall not, under any circumstances, constitute an employment link with the executing agency.

The rules and procedures for contracting of services, acquisition of non-disposable material and hiring of consultants as well as the regulations on project execution are described in a specific annex to this document. These rules, procedures and regulations comply with those contained in the UNDP National Project Execution Manual.

The above mentioned assistance not only for technical support but also for support to national execution may be requested by the National Project Director or proposed by the UNDP Resident Representative, as required within the scope of the project document agreed upon with the Government. The financial resources for such assistance are to be provided by the project and its implementation shall likewise follow UNDP financial rules and regulations and, in operational terms, national execution procedures.

d- Vendor Inputs

The selected vendor(s) will contribute their technology, engineering and production know-how. This will include:

a) Initial supply of hardware and software, including bearing the partial cost of the buses to be supplied;

b) Continuous provision of technical and training support to the Brazilian operator during the course of the project;

c) Willingness to respond to problems and suggestions for modifications and improvements, during and after Phase II; and

d) Commitments to pursue major cost reductions and improvements in fuel cell stack durability.


In return, they will gain:

a) Invaluable experience and a strong reference in the application of their technologies;

b) Unique feedback into their product and process development;

c) Accelerated product and process development, with reduced risk;

d) A possible head-start in bidding for Phase III involvement; and

e) A reinforced positioning against other opportunities in Brazil and elsewhere.

d- Incremental Costs And Financing Arrangements

The incremental cost calculations are discussed in detail in Annex A of this project.  The incremental costs of the project are measured by assessing the costs that would be encountered by Brazilian authorities in operating a fleet of diesel-buses one million vehicle-km over the four-year demonstration period. As detailed in Annex A Table I-1, the baseline costs come to approximately US$1.368 million. The costs of the GEF project are estimated at approximately US $21.180m. The total incremental costs are therefore estimated at approximately US$19.812m. Two things should be noted about the magnitude of these incremental costs. First, as this technology is still under development, the fraction of total costs that are incremental in future GEF projects should decline as the number of fuel cell drive-trains increase.  Industry estimates show that with as few as 5000 fuel cell bus engines produced, the cost of a fuel cell bus will be comparable to that of a modern, diesel bus on a life-cycle basis. Over this time-period, the cost of the fuel cell is expected to fall from being about 75% of the total value of the fuel cell bus to being about 20-25% of the value of the bus, roughly similar to the fraction of a diesel bus made up by the engine. Second, even though the incremental costs represent a high fraction of total costs, GEF is not being asked to meet the entire incremental costs of the project.  In fact, a financing plan has been developed to share these incremental costs between the Brazilian authorities, UNDP GEF, and the private-sector suppliers of the technology.

The following principles have been applied in developing the financing plan for the project:  

1) The incremental element corresponds to the costs of procuring, running and maintaining the planned fleet of hydrogen fuel cell buses, compared to that of providing the equivalent transportation capacity through diesel buses;

2) Finance is mobilized from Brazilian national partners for the operations, maintenance, training, data gathering and analysis, communications and project management aspects;

3) A participation from the private sector equipment vendors is planned as an investment in anticipation of the returns they will gain from participating in the project; and

4) The bulk of GEF’s financial contribution is aimed at the provision of the vehicles, as their current incremental cost over that of conventional diesel buses represents the greatest barrier to the dissemination of the new technology.

The estimation of incremental costs and the application of the above principles has resulted in the following breakdown of project costs:

1) The MME contribution will comprise US$ 4.597 million in cash ;

2) EMTU/SP will contribute US$1.306 m (in-kind) in the form of bus operation and maintenance;

3) EMTU/SP will contribute US$0.392m (in cash) in the form of future fares from the fuel cell buses;

4) The private sector (vendor) , in this case, the technology providers, will provide US$2.611m as a contribution, through the residual value of the vehicles at the end of the 4 years test (perhaps via a lease); and

5) GEF will provide US$12.274m.

The details of the budget for the Phase II project are included as follows:

Estimated Budget Allocation for the Phase II Project

(US$m)

	
	GEF
	MME


	EMTU/SP
	Private Sector
	TOTALS

	
	
	
	in-kind
	Cash
	
	

	Subcontracta
	12.274
	1.870
	0.0
	0.0
	2.611
	16.755

	Equipment
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Trainingb
	0.0
	0.0
	0.323
	0.0
	0.0
	0.323

	Travelc
	0.0
	0.191
	0.097
	0.0
	0.0
	0.288

	Otherd
	0.
	2.536
	0.886
	0.392
	0.0
	3.814

	TOTALS
	12.274
	4.597
	1.306
	0.392
	2.611
	21.180


Notes:  

(a) It is assumed that subcontracts will be used to procure the buses and the hydrogen production and refueling station.

(b) Training costs are EMTU/SP operating and maintenance staff salaries and São Paulo workshop costs.

(c) Travel costs are for international air travel and per-diem, as indicated in the detailed cost estimate.

(d) This includes operating costs as shown in the detailed cost estimate, except for staff training costs. It also includes salaries related to information dissemination; monitoring and evaluation; and contingencies.

5. RISKS AND SUSTAINABILITY

As with any development project, this one is not risk-free. There are three main assumptions that present risks to project success.  These risks, and the ways that they have been mitigated against in project design, are discussed below.

The first assumption is that a demonstration fleet of fuel cell buses can be procured through commercial avenues.  In this case, the risk is that fuel cell buses are still too experimental to be commercially available.  Verifying the seriousness of this risk has consumed a large portion of the preparatory activities undertaken with GEF support.  Through this effort, the project team has, in fact, identified several vendors whom they feel would respond to a request for proposals. The cost estimates used in the preparation of this proposal are drawn from the figures of one of the leading firms in this sector. Given the substantial work that has gone into investigating the technologies and the suppliers, this risk is considered to be relatively insignificant.  

The second assumption has to do with the capabilities of the vendor involved. The vendors may not be able to deliver on cost recovery or quality improvement in the production of this technology. In this case, the best safeguard is the strength and quality of project management. Assessment of vendor capabilities and long-term commitment during the selection process will be particularly important. It is likely that the fuel cell buses for Brazil will be co-developed by the vendor and EMTU. In this context, EMTU/SP has substantial experience in procuring and developing novel equipment, particularly in the context of its trolley-bus program. To safeguard against this risk, close assessment by the Brazilian project team and scrutiny by UNDP of all transactions will be necessary to ensure that this risk remains small.  To this end, it is worth noting that the Brazilian automotive industry is well integrated into the international automotive industry. Brazilian bus operators have a strong record of effective cooperation with their supplier industries, and the international suppliers welcome the opportunity to work with Brazil on this innovative initiative.

The third assumption has to do with the probability of obtaining one million vehicle kilometers of experience with a demonstration fleet of 8 buses in a short enough period of time to provide relevant feedback to the design of the next generation of fuel-cell buses and stacks. As has been discussed, if bus availability does not increase as rapidly as foreseen or performance falls short, the experience may not provide adequate insight into the design of the next generation of buses. The design of the project has been changed, reducing the size of the demonstration fleet from 10 to 8 buses in the interests of cost-effectiveness. The trade-off is that this will increase the risk that one million vehicle kilometers will not be reached within the target time-frame.  The project staff can only mitigate against this by continually monitoring bus performance.  If it is found that the necessary experience will not be gained from the eight buses, some adjustments to the project will have to be made while the project is under implementation.  

As has been indicated in this proposal, fuel cell buses will not become financially sustainable by the end of this Phase II demonstration period.  Phase III, which will focus on fitting an entire garage of about 200 buses to operate on hydrogen fuel-cells,  will be required to obtain even more widespread experience with operating fuel cell buses on a commercial level.  After a large number of fuel cell drives have been produced and the buses begin to be assembled in Brazil, the cost of the fuel cell buses will fall to a level that makes their life-cycle operational costs competitive with those of modern diesel buses. This project will lead to a sustainable fuel cell bus program as the cost-reduction targets of the industry are met. For these targets to be met, there will be a requirement for future GEF support in Brazil and other program countries. The scope of the required support will depend upon the success of this and other GEF-sponsored fuel-cell bus projects, as well as the share of the developmental costs borne by OECD countries. 

6. MONITORING AND EVALUATION PLAN

The monitoring and evaluation plan for the project is  based on the logframe and the*workplan (annex A and B ), consistent with the project objectives and procurement specifications.  A set of report is listed below:

1. Quarterly reports on achievement of hours and kilometers of operation by individual vehicles and the fleet;

2. Quarterly reports on the availability of vehicles and on fuel consumption;

3. Quarterly reports on MTBF (minimum time between failures) and FMA (failure mode analysis), for both vehicles and the fueling system;

4. Quarterly reports on proposed engineering modifications and the communication of these to vendors, plus confirmation of actions taken;

5. Quarterly reports on operator and maintenance personnel training and achievement;

6. Annual review of progress towards cost reduction, reliability improvement and increased durability;

7. Annual records of communication activities: participation in international meetings, information dissemination within Brazil, and

8. Final report with the independent evaluation of the project.

7. OBLIGATIONS AND PREREQUISITES

TITLE I

OBJECT

Article 1. The present Project Document BRA/99/G32, Brazil: Hydrogen Fuel Cell Buses for Urban Transport, formulated under the aegis of the “Basic Agreement of Technical Assistance” signed between the Brazilian Government and the United Nations, its specialized agencies and the IAEA – International Atomic Energy Agency -, on December 29, 1964, effective since May 2, 1966, particularly as foreseen in Article I, third paragraph, Article III, first paragraph and Article IV, fourth paragraph, aims at to stimulate the development and utilization of fuel cell buses by supporting a significant operational test of fuel cell buses in the greater São Paulo Metropolitan Area. It will assist the Brazilian Government and the Empresa Metropolitana de Transportes Urbanos de São Paulo S/A - EMTU/SP in obtaining and operating 8 fuel cell buses in order to provide feedback to the technology developers and to gain meaningful experience in the operation and management of buses powered by fuel cell drive trains. This project will both pave the way for further GEF projects in Brazil that will be required for fuel cell buses to be commercially produced and provide experience and increased demand for the fuel cell buses. Thus, it will contribute to cost-reductions, making the technology more available to other developing countries over the long run.  The project is designed to be consistent with the terms of GEF Operational Program 11. To achieve this objective, the Ministry of Mines and Energy, hereto represented by its Secretário Afonso Henrique Moreira Santos, the Brazilian Cooperation Agency (ABC), on behalf of the Brazilian Government, hereto represented by its Director, Ambassador Marco Cesar Meira Naslausky, and the United Nations Development Programme (UNDP), hereto represented by its Resident Representative, Mr. Walter Franco, agree to the present Project Document which stipulates activities financed with Global Environment Facility – GEF and Brazilian Government resources.

Article 2. The specific objectives of the Project atividadesBRA/99/G32, Brazil: Hydrogen Fuel Cell Buses for Urban Transport are:

I. The immediate objective of the project is to demonstrate the operational viability of fuel cell drives in urban buses, together with the requisite re-fueling infrastructure, under Brazilian conditions. It will begin the process of commercialization and adaptation of the fuel-cell buses in Brazilian markets;

Article 3. The main expected outputs of the Project BRA/99/G32, Brazil: Hydrogen Fuel Cell Buses for Urban Transport are:

Output 1:  A significant demonstration of the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions;

Output 2:  A cadre of bus operators and staff trained in the operation, maintenance, and management of fuel cell buses; 

Output 3:  The accumulation of a substantial body of knowledge about reliability, failure modes and opportunities for improving the design of fuel cell buses for Brazil;

Output 4:  Assessment of the performance of the electrolysis unit;

Output 5:  A proposal for Phase III of the Brazilian Fuel-cell Bus program that lays the foundation for the expansion of the market for and use of fuel cell buses and increases the involvement of local engineering and production of buses;  and

Output 6:  Increased awareness and support of the public for an increased role for fuel cell buses in Brazil’s urban transport system.;

TITLE II

PARTICIPATING INSTITUTIONS
Article 4. The Brazilian Government designates: 

I.
The Brazilian Cooperation Agency, hereinafter called “ABC”, as the institution responsible for the follow-up and evaluation of activities carried out within the framework of this Project Document.

II.
The Ministry of Mines and Energy - MME, hereinafter called MME, as the executing agency responsible for carrying out activities described in the present Project Document and Empresa Metropolitana de Transportes Urbanos de São Paulo S/A, hereinafter called EMTU/SP, as the implementing agency. 

Article 5. The United Nations Development Programme, hereinafter called “UNDP”, designates its office in Brazil as the institution responsible for providing national executing agents with technical cooperation in the implementation of project activities described in the present Project Document.

TITLE III

OBLIGATIONS
Article 6. The Government shall:

I - through ABC:

a) monitor and evaluate the execution of activities within the present Project Document;

b) ensure that all executing agencies comply with their obligations as defined in the Project Document;

c) make available monthly financial reports incurred by the project.

II - through the MME and EMTU/SP:

a) carry out activities foreseen in the Project Document in collaboration with UNDP;

b) ensure that  financial contributions are deposited according to the Schedule of Payments of the Project Document and in subsequent project revisions, and provide local premises, information and facilities necessary for the implementation of  activities;

c) define jointly with UNDP the Terms of Reference for hiring consultants and Technical Specifications for purchasing equipment, and  contracting  services;

d) propose modifications and adjustments for smooth Project implementation;

e) prepare Progress Reports to be submitted for the analysis of participants at Annual Tripartite Meetings among the Executing Agency, UNDP, and the Brazilian Cooperation Agency (ABC/MRE);

f) prepare financial reports and render accounts that may be required by the financial institutions associated with the project.

Article 7. In accordance with its policies, rules and procedures, UNDP shall:

I. undertake, in collaboration with the MME and EMTU/SP, activities foreseen in the Project Document. 

II. carry out, upon the  MME and EMTU/SP request, the administrative actions needed to achieve Project objectives, always bearing in mind the criteria of technical quality, cost and timeliness;

III. organize human resources’ training activities in agreement with the MME and EMTU/SP;

IV. prepare, in collaboration with the MME and EMTU/SP, budgetary as well as work plan revisions according to the terms foreseen in the Project Document, whenever required;

V. manage the project’s financial resources following its accounting and financial procedures.

TITLE IV

IMPLEMENTATION

Article 8. The present Project Document defines in detail:

I. the context, justification, strategy, objectives, expected outputs, activities, work plan and the project execution time frame;

II. the financial resources and the respective funding sources;

III. national and international human and physical inputs necessary for the project execution and implementation;

IV. schedule of payment and preparation of reports and evaluations;

V. terms of reference for the selection and hiring of consultants and technical specifications for the purchase of goods and services.

Article 9. The administrative and financial services required to implement Project  BRA/99/G32, Brazil: Hydrogen Fuel Cell Buses for Urban Transport shall be subject to UNDP’s rules and procedures applicable to National Execution of Projects.

TITLE V

MANAGEMENT AND Coordination

Article 10. The MME shall inform UNDP and ABC of names of persons responsible for Project Management and Coordination.

Sole Paragraph. The MME shall designate from its regular staff or holders of official posts by special appointment
 the person(s) responsible for the authorization of project expenditures. 

TITLE VI

project BUDGET 

Article 11. The budget of this Project Document is R$ 39.051.530 (thirty nine million, fifty one thousand and five hundred and thirty Reais), equivalent to US$ 15,620,612 (fifteen million, six hundred and twenty thousand and six hundred and twelve American dollars), calculated according to the United Nations exchange rate of August/2001 (R$2,50/US$1.00). This amount shall be subject to adjustments according to fluctuations of the UN operational rate during the effectivity of the project. 

I. The financial resources stipulated in the caput of this Article shall be accounted as follows: US$12,274,000 (twelve million, two hundred and seventy four thousand American dollars) from the Global Environment Facility and R$8.366.530 (eight million, three hundred and sixty six thousand, and five hundred and thirty Reais) (equivalent to US$3,346,612) from the Ministry of Mines and Energy – MME (Convênio ref. Nº 1530/00 e 0193/01 - Financiadora de Estudos e Projetos - FINEP); 



a) During 2001: R$ 31.661 (thirty one thousand, six hundred and sixty one Reais) from the Ministry of Mines and Energy.



b) From 2002 to 2006: R$ 8.334.870 (eight million, three hundred and thirty four thousand, and eight hundred and seventy Reais) from the Ministry of Mines and Energy and US$12,274,000 (two million, two hundred and seventy four thousand American dollars) from the Donation of the GEF.



c) The balance at the end of the Project shall remain with the resulting project if the same Project number and title are kept. 



d) The balance at the end of the Project Document may be transferred to project(s) with number(s) and title(s) different from the Project upon request of the MME and ABC’s approval.

II. While this Project Document is in force, the respective Schedule of Payments reflected in the Project Budget and in its revisions shall be observed;

III. Resources from the MME may be supplemented upon governmental authorization through Revisions subject to the needs and availability of financial resources of the MME, giving due respect to the pertinent legislation.

TITLE VII

ADMINISTRATION AND FINANCIAL EXECUTION

Article 12. The UNDP shall manage the cost-sharing contribution stipulated in Article 11 in accordance with its policies, rules and financial procedures and shall observe the following:

I. Resources for project execution shall be deposited and accounted for in US$ American dollars and administered in accordance with UNDP’s rules and financial procedures;

II. The MME shall transfer resources foreseen in the Schedule of Payments in favour of UNDP by depositing required resources in its account “UNDP Brazil Representative US Dollar Account” in the Chase Manhattan Bank, UNDP/New York, ABA nº. 021000021, Account nº. 323137830;

III. Exceptionally, resources may be deposited in the national currency subject to UNDP’s approval and according to the absorptive capacity for local currency by this Programme. These resources will be deposited in favour of the UNDP account in Banco do Brasil S/A, Branch nº. 2863-0, Account nº. 60743-6.

a) Eventual variations resulting from differences in exchange rates shall be added to or deducted from the corresponding value in US$ (American dollars) at each deposit as stated in rule 5.04 of UNDP’s Financial Manual;

IV. UNDP shall not start or give continuity to activities of the Project Document until corresponding resources are effectively received according to the Schedule of Payment of the present Project Document;

V. UNDP shall transfer to the MME any unspent balance in its possession provided that pending commitments are settled. Above mentioned resources shall be transferred within 60 (sixty) days from the date of the Project’s final revision;

VI. In case there is no balance in UNDP’s possession, the MME shall reimburse UNDP all the expenses incurred by the Project under the present document provided that these expenses have been previously and duly authorized by the MME.

TITLE VIII

OPERATIONAL COSTS
Article 13.  In order to pay for operational costs incurred by UNDP in providing support services for Project implementation an amount corresponding to 3% (three per cent) shall be debited to the project. This amount shall be apportioned upon certification of actual expenditures incurred by the Project and shall be automatically deducted as disbursements are made. Occasional variations in the Project’s total budget over which the respective operational costs will apply shall be reflected in successive budget revisions. Receipts corresponding to the appropriation of referred costs will only be issued upon specific request of theMME.


First Paragraph. The percentage identified in the caput of this Article may, upon agreement of the parties, be amended to reflect changes in the nature and volume of the services requested by the executing institutions for project implementation. 

Second Paragraph. In case the Preparatory Assistance or Project is financed with World Bank resources, operational costs mentioned in the caput of this Article shall be paid exclusively with resources of the national counterpart. 

TITLE IX

HIRING OF PERSONNEL

Article 14. The MME and EMTU/SP shall be responsible for observing procedures stated in Decree Nº 3.751 of February 15 2001 (Annex G). 

TITLE X

GOODS

Article 15. Goods purchased with resources of the Project may be transferred to the MME and EMTU/SP at any time during project effectivity or after the conclusion of its activities, depending on agreement among the participating institutions.


First Paragraph. The transfer of goods immediately after its receipt by  installation in the project shall be subject to the formal commitment of the MME and EMTU/SP to keep them at the Project’s disposal until the end of its activities.


Second Paragraph. The Project Director shall be responsible for the placement and use of the goods purchased within the context of the Project.

TITLE XI

AUDIT

Article 16. This Project shall be subject to an annual audit carried out by a competent organ appointed by the Brazilian Government.

Article 17. Original documents related to activities and actions developed within this Project Document shall be available for financial audit purposes at ABC and/or UNDP. Access to the referred documentation shall be provided to the administrative units of theMME and EMTU/SP, the signatory parties of the Loan Agreements with the Brazilian Government as well as all institutions and external agents authorised to audit the Project in consultation with ABC and UNDP, when required.

Article 18. In case UNDP is in possession of original documents and in accordance with its privileges and immunities, copies will be equally filed in the Project and shall be provided whenever requested by the auditors. 

TITLE XII

Accounting and Financial Reports

Article 19. UNDP will make available periodic financial reports to the MME and EMTU/SP of the resources utilized within this Project Document.

Article 20. UNDP shall submit to the MME and EMTU/SP a final financial report up to 60 (sixty) days after the conclusion of this present Project. 

TTLE XIII

Publication and Dissemination of Products and Activities

Article 21. The MME shall be responsible for publishing in the Official Gazette of the Federal Government an extract of the present Project Document as well as occasional Revisions and any other acts resulting from provisions stated in Article 8.

Article 22. All documents and reports produced during the execution of the Project may be disseminated provided that authorization is received from participating institutions; these documents and reports may be kept confidential upon request of any one of the Parties.

Article 23. In all dissemination activities carried out within the present Project, the MME and EMTU/SP are obliged to state explicitly the participation of UNDP and FINEP (Financiadora de Estudos e Projetos). The use of UNDP’s name and/or logo in dissemination activities through the mass media shall be subject to previous consultation among Parties. 

Article 24. It is expressly forbidden to include or, in any way state in the reproduction, publication or dissemination of actions and activities carried out within this Project Document, names, marks, symbols, logos, colour combinations, signs or images that depict or may characterize promotion of individual, political, party, religious or commercial interest.

Article 25. Products produced within the execution of the Project shall be property of the MME giving due credit to UNDP’s participation.

TITLE XIV

DURATION

Article 26. The present Project Document shall come into force upon signature by the Parties and will last for 60 (sixty) months, with the possibility of extension by mutual acquiescence of the Parties.

TITLE XV

MODIFICATIONS
Article 27. Upon mutual acquiescence of the Parties, the present Project Document may be subject to financial revisions, substantive adjustments in Project execution, extension of its duration as well as any other changes that may become necessary.

Article 28. As an exception to the above-mentioned provision, the UNDP Resident Representative alone may sign the following:

I. Revisions to reflect more realistic estimates of financial implementation for the on-going year and rephase remaining resources for the following year, without presenting any alteration in the total budget amount; and

II. Annual mandatory revisions that reflect expenditures incurred during the previous year and do not present any change in the budget’s total amount, the Project’s duration or any other change of a substantive nature.

TITLE XVI

TERMINATION

Article 29. The present Project Document may be terminated by any of the Parties through formal notification, at least 30 (thirty) days prior to the date of termination

Article 30. The Parties, through their representatives, are competent authorities to terminate this Project Document. Upon notice of termination, they shall prepare a report of project activities until the date agreed as well as establish the procedures for closure of contracts and obligations in force and eventual reimbursement of resources.

TITLE XVII

UNDP’s PRIVILEGES AND IMMUNITIES

Article 31. None of the provisions made in this Project Document should be interpreted as implicit refusal of any privileges and immunities granted to UNDP by international acts agreed upon with the Brazilian Government.

TITLE XVIII

SETTLEMENT OF DISPUTES

Article 32. Any controversies that may arise during the execution of the present Project Document shall be settled by amicable means giving priority to direct negotiations among representatives of the Parties.

Article 33. In case controversies persist, arbitration proceedings shall be conducted in accordance with the Arbitration Rules of the United Nations Commission of International Trade Law - UNCITRAL.

Article 34. For issues not foreseen in the present Project Document, provisions of  the “Basic Technical Assistance Agreement between the Government of Brazil and the United Nations, its Specialized Agencies and IAEA”, signed on December 29, 1964, shall  apply.

8. LEGAL CONTEXT

This project document shall be the instrument envisaged in the Supplemental Provisions to the Project Document, attached as Annex E of this document. The host country implementing agency shall, for the purpose of the Supplemental Provisions to the Project Document, refer to the government co-operating agency described in the Supplemental Provisions.

9. BUDGET
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	BRA/99/G32 - Hydrogen Fuel Cell Buses for Urban Transport

	Budget " A"

	Main Source of Funds: 1G - Global Environment Trust Fund

	Executing Agency: NEX - National Execution

	Sbln
	Description
	Implementing
	Funding
	
	Total
	2001
	2002
	2003
	2004
	2005
	2006

	010
	PERSONNEL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	011
	International Consultants
	 
	 
	 
	 
	 
	 
	 
	 
	 

	011.11
	Intern. Experts & Consult. - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	011.21
	Intern. Experts & Consult. - Other
	NEX
	 
	Net Amount
	150,000
	 
	10,000
	35,000
	35,000
	35,000
	35,000

	
	
	
	
	Total
	150,000
	
	10,000
	35,000
	35,000
	35,000
	35,000

	011.99
	Line Total
	----------
	 
	Net Amount
	150,000
	 
	10,000
	35,000
	35,000
	35,000
	35,000

	
	
	
	
	Total
	150,000
	
	10,000
	35,000
	35,000
	35,000
	35,000

	013
	Administrative Support
	 
	 
	 
	 
	 
	 
	 
	 
	 

	013.11
	Admin. Support Personnel - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	013.21
	Admin. Support Personnel - Other
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	013.99
	Line Total
	----------
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	015
	Monitoring and Evaluation
	 
	 
	 
	 
	 
	 
	 
	 
	 

	015.11
	Duty Travel - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	015.21
	Duty Travel - Other
	NEX
	 
	Net Amount
	187,664
	12,664
	41,000
	41,000
	41,000
	40,000
	12,000

	
	
	
	
	Total
	187,664
	12,664
	41,000
	41,000
	41,000
	40,000
	12,000

	015.99
	Line Total
	----------
	 
	Net Amount
	187,664
	12,664
	41,000
	41,000
	41,000
	40,000
	12,000

	
	
	
	
	Total
	187,664
	12,664
	41,000
	41,000
	41,000
	40,000
	12,000

	016
	Mission Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	016.71
	Mission Costs
	NEX
	 
	Net Amount
	50,000
	 
	10,000
	10,000
	10,000
	10,000
	10,000

	
	
	
	
	Total
	50,000
	
	10,000
	10,000
	10,000
	10,000
	10,000

	016.99
	Line Total
	----------
	 
	Net Amount
	50,000
	 
	10,000
	10,000
	10,000
	10,000
	10,000

	
	
	
	
	Total
	50,000
	
	10,000
	10,000
	10,000
	10,000
	10,000

	017
	National Consultants
	 
	 
	 
	 
	 
	 
	 
	 
	 

	017.11
	National Professionals - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	017.21
	National Professionals - Other
	NEX
	 
	Net Amount
	1,485,608
	 
	330,000
	330,000
	330,000
	330,000
	165,608

	
	
	
	
	Total
	1,485,608
	
	330,000
	330,000
	330,000
	330,000
	165,608

	017.99
	Line Total
	----------
	 
	Net Amount
	1,485,608
	 
	330,000
	330,000
	330,000
	330,000
	165,608

	
	
	
	
	Total
	1,485,608
	
	330,000
	330,000
	330,000
	330,000
	165,608

	019
	PROJECT PERSONNEL TOTAL
	----------
	 
	Net Amount
	1,873,272
	12,664
	391,000
	416,000
	416,000
	415,000
	222,608

	
	
	
	
	Total
	1,873,272
	12,664
	391,000
	416,000
	416,000
	415,000
	222,608

	
	
	
	
	
	
	
	
	
	
	
	

	020
	CONTRACTS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	021
	Contract A
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	021.11
	Subcontracts - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	021.21
	Subcontracts - Other
	NEX
	 
	Net Amount
	415,000
	 
	60,000
	95,000
	95,000
	90,000
	75,000

	
	
	
	
	Total
	415,000
	
	60,000
	95,000
	95,000
	90,000
	75,000

	021.99
	Line Total
	----------
	 
	Net Amount
	415,000
	 
	60,000
	95,000
	95,000
	90,000
	75,000

	
	
	
	
	Total
	415,000
	
	60,000
	95,000
	95,000
	90,000
	75,000

	029
	SUBCONTRACTS TOTAL
	----------
	 
	Net Amount
	415,000
	 
	60,000
	95,000
	95,000
	90,000
	75,000

	
	
	
	
	Total
	415,000
	
	60,000
	95,000
	95,000
	90,000
	75,000

	040
	EQUIPMENT
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	045
	Equipment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	045.11
	Expendable Equipment - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	045.12
	Non-Expendable Equipment - GEF
	NEX
	 
	Net Amount
	12,274,000
	 
	6,532,000
	5,742,000
	 
	 
	 

	
	
	
	
	Total
	12,274,000
	
	6,532,000
	5,742,000
	
	
	

	045.13
	Operations - GEF
	NEX
	 
	Net Amount
	468,618
	 
	300,398
	168,220
	 
	 
	 

	
	
	
	
	Total
	468,618
	
	300,398
	168,220
	
	
	

	045.21
	Expendable Equipment - Other
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	045.22
	Non-Expendable Equipment - Other
	NEX
	 
	Net Amount
	30,000
	 
	30,000
	 
	 
	 
	 

	
	
	
	
	Total
	30,000
	
	30,000
	
	
	
	

	045.99
	Line Total
	----------
	 
	Net Amount
	12,772,618
	 
	6,862,398
	5,910,220
	 
	 
	 

	
	
	
	
	Total
	12,772,618
	
	6,862,398
	5,910,220
	
	
	

	049
	EQUIPMENT TOTAL
	----------
	 
	Net Amount
	12,772,618
	 
	6,862,398
	5,910,220
	 
	 
	 

	
	
	
	
	Total
	12,772,618
	
	6,862,398
	5,910,220
	
	
	

	050
	MISCELLANEOUS
	 
	 
	 
	 
	 
	 
	 
	 
	 

	053
	Sundries
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	053.11
	Sundries - GEF
	NEX
	 
	Net Amount
	 
	 
	 
	 
	 
	 
	 

	053.21
	Sundries - Other
	NEX
	 
	Net Amount
	559,722
	 
	120,012
	226,110
	84,762
	128,838
	 

	
	
	
	
	Total
	559,722
	
	120,012
	226,110
	84,762
	128,838
	

	053.99
	Line Total
	----------
	 
	Net Amount
	559,722
	 
	120,012
	226,110
	84,762
	128,838
	 

	
	
	
	
	Total
	559,722
	
	120,012
	226,110
	84,762
	128,838
	

	059
	MISCELLANEOUS TOTAL
	----------
	 
	Net Amount
	559,722
	 
	120,012
	226,110
	84,762
	128,838
	 

	
	
	
	
	Total
	559,722
	
	120,012
	226,110
	84,762
	128,838
	

	099
	BUDGET TOTAL
	----------
	 
	Net Amount
	15,620,612
	12,664
	7,433,410
	6,647,330
	595,762
	633,838
	297,608

	
	
	
	
	Total
	15,620,612
	12,664
	7,433,410
	6,647,330
	595,762
	633,838
	297,608


	
                                                                                                                                                                           United Nations Development Programme

	BRA/99/G32 -  Hydrogen Fuel Cell Buses for Urban Transport
Budget " A"

	Main Source of Funds: 1G - Global Environment Trust Fund

	Executing Agency: NEX - National Execution
	

	Sbln
	Donor
	Funding
	 
	 
	Total
	2001
	2002
	2003
	2004
	2005
	2006

	101
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	101.01
	NEX
	NEX
	 
	Net Contrib.
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	
	
	
	
	Total
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	101.99
	 
	 
	 
	Net Contrib.
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	
	
	
	
	Total
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	109
	C/S Total
	----------
	 
	Net Contrib.
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	
	
	
	
	Total
	3,346,612
	12,664
	901,410
	905,330
	595,762
	633,838
	297,608

	999
	 
	 
	 
	Net Contrib.
	12,274,000
	0
	6,532,000
	5,742,000
	0
	0
	0

	
	
	
	
	Total
	12,274,000
	0
	6,532,000
	5,742,000
	0
	0
	0
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ANNEX A - TABLE I –1 - BRAZIL – HYDROGEN FUEL CELL BUSES FOR URBAN TRANSPORT PROJECT (PHASE II) - BUDGET

(1000 US$ - Nov. 1998) (See costs notes)

	
	
	BASELINE
	Project
	Sources of Finance
	
	
	
	Classification to Budget (UNDP)

	Estimation of Costs ,Incremental
	COSTS
	Costs
	Brazilian Sources
	Private
	GEF
	
	Line
	Description

	Costs and Financing
	
	(TOTAL)
	EMTU
	Fares
	MME
	
	
	
	
	

	
	
	
	
	In-kind
	
	
	
	
	
	
	

	Investment
	
	
	
	
	
	
	
	
	
	

	
	Vehicles (amortization)(a)
	275
	13.285
	
	
	
	2.611
	10.674
	
	40.45.02
	Non-Expendable Equipment

	
	Electrolyzers(b)
	
	1.300
	
	
	
	
	1.300
	
	40.45.02
	Non-Expendable Equipment

	
	H2 storage ( c )
	
	300
	
	
	
	
	300
	
	40.45.02
	Non-Expendable Equipment

	
	Garage modifications(d)
	40
	
	
	40
	
	
	
	20.21
	Subcontracts

	
	Additional power equip.(e)
	30
	
	
	30
	
	
	
	40.45.02
	
on-Expendable Equipment

	
	Monitoring, etc(f)
	
	
	
	
	
	
	
	
	
	

	
	   Data collection
	
	600
	
	
	600
	
	
	
	10.17
	National Technical Personnel

	
	   Analysis
	
	630
	
	
	630
	
	
	
	10.17
	National Technical Personnel

	
	    Report preparation
	420
	
	
	420
	
	
	
	10.17
	National Technical Personnel

	
	   Independent project review
	150
	
	
	150
	
	
	
	10.11
	International Experts & Consultant

	
	SUBTOTAL
	275
	16.755
	       -   
	        -   
	1.870
	2.611
	12.274
	
	
	

	Operating costs
	
	
	
	
	
	
	
	
	
	

	
	Diesel fuel
	141
	
	
	
	
	
	
	
	
	

	
	Electric power(g)
	
	233
	
	233
	
	
	
	
	40.45.01
	Expendable Equipment

	
	Electrolyzer maint.(h)
	
	40
	
	40
	
	
	
	
	40.45.03
	Operation and Maintenance of the Equipment

	
	Vehicle maint.(parts)(i)
	67
	119
	
	119
	
	
	
	
	40.45.03
	Operation an
 Maintenance of the Equipment

	
	Operating personal(j)
	776
	776
	776
	
	
	
	
	
	10.17
	National Technical Personnel

	
	Administration(k)
	66
	66
	66
	
	
	
	
	
	10.13
	National Project Assistant

	
	Staff training(salaries)(l)
	
	323
	323
	
	
	
	
	
	10.17
	National Technical Personnel

	
	Facilities amortization(m)
	44
	44
	44
	
	
	
	
	
	40.45.03
	Operation and Maintenance of the Equipment

	
	SUBTOTAL
	1093
	1.601
	1.209
	392
	-
	-
	-
	
	
	

	Info.Dissem. & exchange
	
	
	
	
	
	
	
	
	
	

	
	National seminars(n)
	
	
	
	
	
	
	
	
	
	

	
	  Salaries
	
	55
	55
	
	
	
	
	
	10.17
	National Technical Personnel

	
	  Registration fees
	
	23
	
	
	23
	
	
	
	10.15
	Travel

	
	International seminars(o)
	
	
	
	
	
	
	
	
	
	

	
	  Salaries
	
	23
	23
	
	
	
	
	
	10.17
	National Technical Personnel

	
	  Travel & expenses
	
	108
	
	
	108
	
	
	
	10.15
	Travel

	
	Other international travel(p)
	
	
	
	
	
	
	
	
	

	
	  Salaries
	
	19
	19
	
	
	
	
	
	10.17
	National Technical Personnel

	
	  Travel & expenses
	
	60
	
	
	60
	
	
	
	10.15
	Travel

	
	Workshops São Paulo(q)
	
	75
	
	
	75
	
	
	
	20.21
	Subcontracts

	
	Advertisement ( r )
	
	300
	
	
	300
	
	
	
	20.21
	Subcontracts

	
	SUBTOTAL
	
	663
	97
	  
	566
	-
	-
	
	
	

	SUBTOTAL
	1368
	19.019
	1.306
	392
	2.436
	2.611
	12.274
	
	
	

	Contingency (s)
	
	2.161
	
	
	2.161
	
	
	
	53.01
	Sundries

	TOTAL
	1368
	21.180
	1.306
	392
	4.597
	2.611
	12.274
	
	
	

	
	
	
	100%
	6%
	2%
	22%
	11%
	58%
	
	
	


Notes on Project Costs

(a) Purchase of 3 buses at 1.97 million and 5 buses $1.475 million, based on communication with Ballard Automotive.  Costs are assumed to include all supplier costs, including training, warrantees and procurement. Under the baseline, $275,000 refers to the amortization (capital cost (-) salvage value) of Padron diesel buses attributable to 1 m km of use.

(b) Estimated installed cost for a 1.5 MW electrolyzer, based on communication with Stuart Energy Systems.

(c) Installed cost for on-site gaseous hydrogen storage for one day's H2 supply for 8 buses, based on communication with Stuart Energy Systems.

(d) Based on Vancouver demonstration project experience, as communicated by Stuart Energy Systems.

(e) Cost of equipment required to handle additional 1.5 MW power supply to the existing garage.

(f) Assuming $50K per month for project monitoring: data collection, analysis, report preparation, etc. This will enable supplier-collected data and analysis to be checked and assimilated by EMTU/SP.  Within this budgetary allocation, provision will be made for an independent project review.

(g) Average electricity price of $0.0373/kWh, which includes energy and demand charges based on early -1999 tariff schedule of Eletropaulo (13.8 kV, off-peak), the utility that serves the proposed host garage.

(h) Based on communication from Stuart Energy Systems indicating cost of $2.5 per bus filling (29 kg H2).

(i) Based on EMTU/SP experience with trolley buses and information provided by Ballard Automotive.

(j) Based on EMTU/SP system-wide average cost per bus-km for operating and maintenance personnel for 1 million bus-km of operation.

(k) Based on EMTU/SP system-wide average administrative costs per bus-km for 1 million bus-km of operation.

(l) Training relating to fuel cell bus operation and maintenance.  Assuming 1 week training for all 430 drivers operating out of the proposed host garage, 2 weeks training for all 126 mechanics, and 2 months training of all 12 specialized electronic technicians.

(m) Average depreciation and cost of capital for a typical EMTU/SP garage.

(n) Participation in three seminars per year in Brazil (each 3 days long) for 3 years.  Attendance by 10 persons = 270 person-days, or 9 person-months, at salary of $3000/mo = $27,000.  Seminar registration of $750/person = 30x750 = $22,500. Preparation of 2 papers per seminar @ 150 hrs/paper = 900 hours total =  5.6 months at salaries of $5000/month = $28,000.   

(o) Participation in three seminars per year for 3 years, each attended by 2 persons.  One week time commitment, with salary = $5000/mo: 3x3x2x5000/4 = $22500.  Air tickets plus per-diem = $4000/person-trip.  Total travel expenses = $72000.  Seminar registration @ $2000/person per seminar = $36,000.

(p) Assumes 5 person-trips (1 week each) per year for 3 years @ $4000/p-trip for expenses.  Salary is $1250/person-week.

(q) Workshops organized and held at EMTU/SP to share project information with national and international organizations and individuals.  One workshop per year for 3 years.

(r) Estimated to be 1.3% of total project cost.

(s) Assumed to be 10% of total project cost. This accounts for exchange rate changes, among other uncertainties.

Table I-2 Incremental Cost Matrix

	
	Baseline
	GEF Project
	Increment

	National impact
	· Public transit in São Paulo continues its heavy reliance on diesel buses.

· Diesel fuel consumption continues.

· Emissions from Diesel Buses:

CO emissions .= 18 g/km

NOx emissions .= 13 g/km

SOx emissions. = 1.2 g/km

HC emissions. = 2.9 g/km

Particulates =. 0.8 g/km


	· Commercial development of FCB’s accelerated through GEF support.

· Brazilian assimilation of FCB technology accelerated.

· Zero CO, HC, NOX, SO2  and particulate emissions per vehicle-km.

· Reduced wasted heat emission
	· Commercial development of FCB’s accelerated through GEF support.

· Brazilian assimilation of FCB technology accelerated.

· Diesel fuel use reduced.

· Avoidance of CO, HC, NOx, SOx, and Particulate emissions from diesel bus traffic.



	Global impact
	· Diesel Bus Emission: CO2 emissions = 1,100 g/km or 300 g C/km.

.
	· Zero CO2 or Carbon emissions.

· Fuel cell bus cost reduction and commercialization accelerated.

· "Southernization" of fuel cell bus technology accelerated.
	· Significant quantities of  CO2 or Carbon emissions avoided.

· Fuel cell bus cost reduction and commercialization accelerated.

· "Southernization" of fuel cell bus technology accelerated.

	Cost
	· EMTU/SP in-kind = $1.305 million

· EMTU/SP cash = $0.063 million

Total = $1.368 million
	· EMTU/SP in-kind = $1.306 million

· EMTU/SP cash = $0.392 million

· Brazilian local = $4.597 million

· Private sector = $2.611 million

· GEF = $12.274 million

Total = $21.180 million
	· EMTU/SP in-kind = 0

· EMTU/SP cash = 0

· Brazilian local = $4.597 million

· Private sector = 0

· GEF = $12.274 million

Total = $16.871 million


Annex B

Table 2.1 The logical framework (logframe) matrix
	
	(1) Program or project summary
	(2) Indicators
	(3) Means of

verification
	(4) External factors

(assumptions and risks)

	Development

Objective
	To reduce GHG emissions via the introduction of a new energy source and propulsion technology for urban buses
	CO2 emissions from São Paulo buses decreased by 1560 tones over the project’s life-time  
	
	

	Immediate objective
	To demonstrate the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions
	Eight buses are operated for one million vehicle-km so that operational statistics can be gathered
	Final project report
	

	Output 1

Activities
	Significant demonstration of the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions 

1.1 Specify technical performance targets

1.2 Tender and select vendor for bus provision

1.3 Install, operate and maintain refueling infrastructure

1.4 Place initial set of 3 buses in operation

1.5 Place second set of 5 buses in operation
	Buses operate according to pre-specified levels (hrs or km per year) –

Refueling station operates satisfactorily to supply sufficient H2  at reasonable cost

Breakdowns are limited in frequency to acceptable levels (< 50,000 km between breakdown)
	Annual and final project reports

Vehicle log books and records


	Assumption: Fuel-cell buses can be produced from commercial vendors at satisfactory cost

Risk of vendor failure

	
	
	
	
	

	Output 2

Activities
	Cadre of bus operators and staff trained in the operation, maintenance, and management of fuel cell buses 

2.1 Hold on-the-job training seminars for 430 drivers, 126 mechanics and 12 specialized electronics technicians
	Number of operators/maintenance staff trained

Enrollment in training seminars
	Quarterly and annual project reports
	

	Output 3

Activities
	Accumulation of a substantial body of knowledge about reliability, failure modes and opportunities for improving                    the design of fuel cell buses for Brazil

3.1 Formulate guidelines for quarterly reporting on in-service performance of the buses

3.2 Collect, analyze and evaluate operating data on reliability, failure and potential improvements

3.3 Exchange experiences with Chicago, 

Vancouver, and other users of fuel cell buses
	Development of quarterly reporting forms

Persons consulted in formulating reporting guidelines

Quarterly reports collected

Publication of documents demonstrating accumulated experience and knowledge
	Quarterly and annual project reports

Project files and history
	

	Output 4

Activities
	Assessment of the performance of the electrolysis unit 

4.1 Systematic logging, analysis and interpretation of operating parameters.

4.2 Opportunities identified for potential improvements of performance and cost reductions.

4.3 Evaluation of safety aspects.

4.4 Establishment of operating standards for the electrolysis unit.


	Development of quarterly reporting forms

Persons consulted in formulating reporting guidelines

Quarterly reports collected

Publication of documents demonstrating accumulated experience and knowledge


	Quarterly and annual project reports

Project files and history
	

	
	
	
	
	

	Output 5

Activities
	Proposal for Phase III of the Brazilian Fuel-cell Bus program

5.1 Develop  initial  Brazilian  bus  design  for 

      hydrogen-powered fuel cell buses in Brazil

5.2 Provide feedback to vendors to improve future 

      bus designs

5.3 Formulate Brazilian standards for hydrogen fuel 

      cell buses for urban transport

5.4 Prepare proposal for Phase III Project
	Satisfactory preparation of Phase II proposal based upon Phase II experience, reconfigured bus designs, Brazilian standards and continued dialogue with vendors
	Quarterly, annual and final project reports
	

	Output 6

Activities
	Increased awareness and support of the public for an increased role for fuel cell buses in Brazil’s urban transport system

6.1 Hold workshops & seminars to publicize results

Use media to publicize results of project and future plans
	Number of local, national and international workshops / seminars held and attended

Number of professional publications produced

Number of reports in media
	Project reports

Project files

Publications produced
	

	Inputs


	4-year, 8-bus test.

Based in a single bus garage in São Paulo

Electrolytically-generated hydrogen fuel, based on renewable hydraulic energy resource
Cost:  Approximately US$21m
	
	
	


Annex C

Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME

National Implementing Agency: EMTU/SP

Work Plan

	Phase II (this project) objectives


	To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions, by running 8 of them in special conditions, in Phase II, starting in 2001, for 4 years.

To begin the process of commercialization and adaptation of fuel cell buses in Brazilian markets.




Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Development Objectives
	1. Main development objectives

            Short-term objectives

            Medium-term objectives

            Long-term objectives
	To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions, by running 8 of them in special conditions, in Phase II, starting in 2001, for 4 years.

To begin the process of commercialization and adaptation of fuel cell buses in Brazilian markets.

A fleet of 200 of them, in Phase III, starting in 2005, for 5 years, converting a complete bus garage to operating fuel cell electric buses. 

Series production of the buses on a commercial basis, in Phase IV, starting in 2010, involving wider deployment in São Paulo Metropolitan Region and other Brazilian metropolitan areas.

To reduce global warming by lowering CO2 emissions and by reducing emission of pollutants dangerous to human health and habitat, which otherwise would be produced by conventional diesel oil buses that burn fossil fuel. In particular, to reduce the emission of NOx , SO x , CO, HC and particulates.

To increase production in fuel cell propelled buses, and eventually, the reduction in their costs to the point where they will become commercially competitive with conventional, diesel buses.

	2. Social and environmental objectives
	To serve as the basis for developing a broad action plan to substitute zero emission buses that use advanced technology - the fuel cells - , for diesel oil buses in Brazil. To provide a powerful incentive for mass transport systems more modern than the conventional ones, as an answer to the perception of the threat of global warming that results, to a great extent, from consumption of fossil fuels.

	3. Technology development objectives
	To represent a powerful push for the use of fuel cell technology and fuel supply technology in the automotive industry and its utilization in mass transportation. To create a substantive increase in competitiveness, within the automotive industry and transit authority.


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output I: Significant demonstration of the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	I.1.
	Specification of technical performance targets. 

I.1.1. Specification of characteristics of the buses.

I.1.2. Specification of technical performance targets.

I.1.3 Specification of characteristics of the fuelling system.
	
	

	I.2.
	Issue call for tenders and select vendor to supply the buses and the fuelling system – Requirements for a single vendor to contract for the whole system - buses and the fuelling system. 

I.2.1. Encouragement of tenders from different combinations of fuel cell engines and bus chassis/body manufacturers.

I.2.2. Preparation of tender call and its presentation to UNDP.

I.2.3.Publication of tender call in international journal.

I.2.4. Follow-up of Procurement Process.

I.2.5. Judgement of proposals and selection of the vendor.

I.2.6. Contract to supply buses and fuelling system.


	Arrangements for appropriate sub-contracts.
	Project Implementation Team (PIT) * and UNDP


* PIT is a technical team that will be defined by the EMTU/SP.

Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output I: Significant demonstration of the operational viability of fuel cell drives in urban buses and their refueling infrastructure under Brazilian conditions

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	I.3.
	Install the refueling infrastructure.
	As part of the main contract, the primary contractor will oversee the assigned area, installations, power and water supply necessary for the installation of the electrolytic hydrogen production and refueling system.
	Vendor and sub-contractor/ PIT

	I.4.
	Operate and maintain the refueling infrastructure.
	As part of the main contract, the primary contractor will oversee the operation and maintenance of the hydrogen production and refueling system.
	Vendor and sub-contractor/ PIT

	I.5.
	Implement operation of initial set of 3 buses.
	Initial batch of 3 buses placed in service for 4 years, operating in revenue service under realistic operating conditions.
	Vendor/PIT

	I.6.
	Implement operation of second set of 5 buses.


	Second batch of 5 buses placed in service for 3 years, under similar conditions. 
	Vendor/PIT


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output II: Cadre of bus operators and staff trained in the operation, maintenance, and management of fuel cell buses

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	I.1.


	Hold on-the-job training seminars for drivers and maintenance staff.

II.1.1. Training of operating and maintenance personnel for Phase II development.

II.1.2. Training of operating and maintenance personnel for Phase III.


	Training relating to fuel cell bus operation and maintenance.  Assuming 1 week training for all 430 drivers operating out of the proposed host garage, 2 weeks training for all 126 mechanics, and 2 months training of all 12 specialized electronic technicians.

	Vendor/PIT


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output III: Accumulation of a substantial body of knowledge about reliability, failure modes and opportunities for improving 

                   the design of fuel cell buses for Brazil

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	III.1.
	Formulate guidelines for quarterly reporting on in-service performance of the buses and reliability of the buses and electrolyzer.
	Protocol for issuing quarterly reports on the technical operations of the bus fleet (e.g., in – service reliability, failure modes, energy consumption, etc.) and electrolyzer.
	TORs 1, 2, 3 and vendor

	II.2.


	Follow-up of hydrogen bus operation.

III.2.1. Systematic logging, analysis and interpretation of operating parameters – special attention to reliability, failure modes and potential improvements and operation design and operation of the buses, considering project files and history.

III.2.2. Opportunities identified for potential improvements and cost reductions.

III.2.3. Evaluation of safety aspects.

III.2.4. Establishment of operating standards.


	
	TORs 4, 5 and 6


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output III: Accumulation of a substantial body of knowledge about reliability, failure modes and opportunities for improving the design of

                    fuel cell buses for Brazil

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	II.3.


	Exchange experiences with Chicago, Vancouver, and other users of fuel cell buses.

III.3.1. Exchange experience with Chicago Transit Authority, in Chicago, and British Columbia Transit, in Vancouver.

III.3.2. In these exchange experiences, special emphasis given to interactions with other GEF fuel cell bus projects and other non-GEF FCB projects.


	
	Travel and DSI for EMTU participant/PIT

Travel and DSI for EMTU Participant/ PIT


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output IV: Assessment of the performance of the electrolysis unit 

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	V.1.


	Follow-up of electrolytic hydrogen production.

IV.1.1. Systematic logging, analysis and interpretation of operating parameters.

IV.1.2. Opportunities identified for potential improvements of performance and cost reductions.

IV.1.3. Evaluation of safety aspects.

IV.1.4. Establishment of operating standards for the electrolysis unit.


	Special attention to collect, analyze and evaluate the operating data mostly on reliability and failure.


	TOR 5


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output V: Proposal for Phase III of the Brazilian Fuel-cell Bus program

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	V.1.
	Develop initial Brazilian bus design for hydrogen-powered fuel cell buses in Brazil. 

V.1.1. Initial bus design, operation, and maintenance guidelines, and specifications.

V.1.2. Strengthening of Brazilian capacity to manage the integration of new transport technologies.
	
	Vendor dialogues, TOR 6

	V.2.
	Provide feedback to the vendors to improve future bus and electrolyzer designs.


	Feeding back the data collected to the vendor(s) in order to demonstrate the need for modifications to hardware and control software.
	Vendor dialogues, TOR 6

	V.3.
	Formulate Brazilian standards for hydrogen fuel cell buses for urban transport.

V.3.1. Development of standards for hydrogen fuel cell buses for Brazilian cities, based upon the knowledge and experience gained during Phase II.

V.3.2.Development of standards for hydrogen purity and production for fuel cell applications.


	
	Vendor dialogues, TOR 6


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output V: Proposal for Phase III of the Brazilian Fuel-cell Bus program

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	
	V.3.3. Independent evaluation of the Phase II project.


	
	

	V.4.


	Prepare proposal for Phase III Project.

V.4.1. Involvement of the procurement and operation of an entire garage (100 - 200 buses) of fuel cell buses.

V.4.2. Development of proposals for the organization of Phase III, such as selection of garage, number of vehicles, preferred routes, financing options, etc.


	
	Quarterly, annual and final project reports




Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output VI: : Increased awareness and support of the public for an increased role for fuel cell buses in Brazil’s urban transport 

                     system

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	I.1.
	Hold workshops and seminars to publicise results of Phase II project.

VI.1.1. Participation of the project team in national and international meetings on hydrogen fuel cell technology and applications in order to make the results widely known among transport sector professionals.

VI.1.2. Workshop I organization for dissemination of results of Phase II project.

VI.1.3. Workshop II organization for dissemination of results of Phase II project.

VI.1.4. Workshop III organization for dissemination of results of Phase II project.

VI.1.5. Workshop IV organization for dissemination of results of Phase II project.


	Participation in three seminars per year in Brazil (each 3 days long) for 3 years.  Attendance by 10 persons = 270 person-days, or 9 person-months, at salary of $3000/mo = $27,000.  Seminar registration of $750/person = 30x750 = $22,500. Preparation of 2 papers per seminar @ 150 hrs/paper = 900 hours total =  5.6 months at salaries of $5000/month = $28,000. Participation in three international seminars per year for 3 years, each attended by 2 persons.  One week time commitment, with salary = $5000/mo: 3x3x2x5000/4 = $22500.  Air tickets plus per-diem = $4000/person-trip.  Total travel expenses = $72000.  Seminar registration @ $2000/person per seminar = $36,000.

Other international travel assumes 5 person-trips (1 week each) per year for 3 years @ $4000/p-trip for expenses.  Salary is $1250/person-week.
	Marketing Agency, TOR 7


Brazil : Hydrogen Fuel Cell Buses for Urban Transport

National Executing Agency: MME
National Implementing Agency: EMTU/SP

Work Plan

Output VI: : Increased awareness and support of the public for an increased role for fuel cell buses in Brazil’s urban transport 

                     system

	Nº
	Activity/Sub-Activity
	Description
	Input

	
	
	
	

	I.2.
	Use information media to publicize results of Phase II project as well as plans for future projects.


	Use media to publicize the results of Phase II project and future plans.

Inform the public of the advantages of fuel cell buses.

Gain widespread public support in São Paulo, Brazil as a whole, and internationally, for the expansion of the program.


	PIT and Marketing Agency




PHASE II

TIMETABLE
	ITEM
	ACTIVITY
	START
	FINISH
	
	20
	01
	
	
	20
	02
	
	
	20
	03
	
	
	20
	04
	
	
	20
	05
	
	20
	06

	
	
	
	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	

	1
	Issue call for tenders and select vendor
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	To supply the buses and the fuelling system 
	MAI/00
	SEP/00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Install the refuelling infrastructure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	OCT/00
	FEB/01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Operate and maintain the refuelling 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Infrastructure
	FEB/01
	FEB/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Building and delivery of 3 buses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	SEP/00
	FEB/01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Implement operation of initial set of 3 buses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	FEB/01
	FEB/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Implement operation of second set of 5 buses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	FEB/02
	FEB/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Training of operating and maintenance  
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Personnel for Phase II development
	FEB/01
	FEB/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Follow-up of hydrogen bus operation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	APR/01
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	Follow-up of hydrogen production
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	APR/01
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	Development of specifications for hydrogen
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fuel cell buses for Brazil
	OCT/02
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	Formulate Brazilian standards for hydrogen 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fuel cell buses for urban transport
	JUN/04
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	Prepare proposal for Phase III Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	JUL/04
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	Hold workshops and seminars to publicize 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Results of Phase II project
	JUL/00
	MAR/05
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Annex D

TOR 1

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on guidelines for quarterly reporting on in-service performance of the buses.

Starting date: 

Duration: 

Honoraria/fees:  corresponding to GSE – III 

Consultancy covers: Output III, Activity III.1

Budget line: 011.51

Place of work:

A. Project background:
This Project will show practical applications of fuel cells for generating energy in electrical buses, utilizing hydrogen. This is an advanced technology that through an electrochemical process generates energy with high efficiency without pollutants. Phase II of this Project will have a decisive role because it will purchase, implant and operate 8 buses in the São Paulo Metropolitan Area. Moreover, an assessment of this technology will be made and research will be developed for defining Brazilian hydrogen fuel cell buses specifications, taking into account the technological experience gained in this country related to trolleybus building (engines, chassis, accessory systems, electronic controls, etc.) and joining this to the international technology for making fuel cells.

The role of EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.) and MME (Ministry of Mines and Energy) in this Project is the one of maintaining Brazil’s competitiveness in the mass transit sector, in the most promising technological context in the near future, using the knowledge they have now as a counterpart for an important international association, using Brazilian technical specifications. The main objective is to have a better energy efficiency and the reduction of air pollution, now very critical in mass transit operations, that will be significant in the development of the project.

GEF is interested in the Brazilian technological counterpart and the bus market in this country, aiming at cost-reductions in the utilization of this technology worldwide, making it available as well to other developing countries over the long run.

The fuel cell bus Project has also the important role of paving the way to other research projects in the area of special materials, hydrogen management and storage, electrodes and further developments that will be useful in universities and research institutes.

B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Guidelines defined for quarterly reporting on in-service performance of the buses. Analysis and approval of the bus project and electrolyser. Analysis and approval of the procedures of tests that will be used in the phases of building, acceptance and operation, aiming at testing the quality of the buses, as well as the collection of necessary data for the study of their performance, and eventual modifications for better performance.

D. Activities described: 

Protocol made for issuing quarterly reports on the technical operations of the bus fleet and electrolyser. Reports will be as follows:

1) Report 1, containing:

a) check of the buses and electrolyser delivered to the project according to specifications of the procurement process;

b) possible improvements in them, aiming at better in-service performance conditions.

2) Report 2, containing:

a) achievement of hours and kilometers of operation by individual vehicles and the fleet;

b) in-service reliability;

c) fuel consumption; 

d) electrical energy consumption; and

e) identification of main parameters that should be monitored during the buses operation 

    for the performance evaluation (e.g. temperature, pressure, speed, acceleration, etc.).

3) Report 3, containing:

a) failure modes analysis (FMA), for both the vehicle and the fuelling system; and 

b) mean time between failures (MTBF).

4) Report 4, containing:

a) potential improvements in design, engineering, and operation of the buses and feedback  

    of these improvements to the vendor(s); and

b) operator and maintenance personnel training and achievement.

E. Expected results of consultancy or output:

Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience and published papers on automotive industry and market entry of new technology such as fuel cells. Experience in follow-up of tests. Bachelor in Engineering or Chemistry.

G. Input:

PHF

H. Special considerations:

The guidelines specified in objectives of Consultancy above will be complemented by the assessments and considerations made by the Brazilian Project Implementation Team and by the two Brazilian consultants on Guidelines.

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 2

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on guidelines for quarterly reporting on in-service performance of the buses.

Starting date: 

Duration: 

Honoraria/fees:  corresponding to GSE – III

Consultancy covers: Output III, Activity III.1

Budget line: 017.01

Place of work: São Paulo and São Bernardo do Campo.

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Guidelines defined for quarterly reporting on in-service performance of the buses. Analysis and approval of the bus project and electrolyser. Analysis and approval of the procedures of tests that will be used in the phases of building, acceptance and operation, aiming at testing the quality of the buses, as well as the collection of necessary data for the study of their performance, and eventual modifications for better performance.

D. Activities described: 

Protocol made for issuing quarterly reports on the technical operations of the bus fleet and electrolyser. Reports will be as follows:

1) Report 1, containing:

a) check of the buses and electrolyser delivered to the project according to specifications of the 

    procurement process;

b) possible improvements in them, aiming at better in-service performance conditions.

2) Report 2, containing:

a) achievement of hours and kilometers of operation by individual vehicles and the fleet;

b) in-service reliability;

c) fuel consumption; 

d) electrical energy consumption; and

e) identification of main parameters that should be monitored during the buses operation for the 

    performance evaluation (e.g. temperature, pressure, speed, acceleration, etc.).

3) Report 3, containing:

a) failure modes analysis (FMA), for both the vehicle and the fuelling system; and 

b) mean time between failures (MTBF).

4) Report 4, containing:

a) potential improvements in design, engineering, and operation of the buses and feedback of 

    these improvements to the vendor(s); and

b) operator and maintenance personnel training and achievement.

E. Expected results of consultancy or output:

Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience and published papers on automotive industry and market entry of new technology such as fuel cells. Experience in follow-up of tests. Bachelor in Engineering or Chemistry.

G. Input:

PHF

H. Special considerations:

The guidelines specified in objectives of Consultancy above will be complemented by the assessments and considerations made by the Brazilian Project Implementation Team and by the international consultant on Guidelines.

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 3

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on guidelines for quarterly reporting on in-service performance of the buses.

Starting date: 

Duration: 

Honoraria/fees: corresponding to GSE – III

Consultancy covers: Output III, Activity III.1

Budget line: 017.01

Place of work: São Paulo and São Bernardo do Campo.

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Guidelines defined for quarterly reporting on in-service performance of the buses. Analysis and approval of the bus project and electrolyser. Analysis and approval of the procedures of tests that will be used in the phases of building, acceptance and operation, aiming at testing the quality of the buses, as well as the collection of necessary data for the study of their performance, and eventual modifications for better performance.

D. Activities described: 

Protocol made for issuing quarterly reports on the technical operations of the bus fleet and electrolyser. Reports will be as follows:

1) Report 1, containing:

a) check of the buses and electrolyser delivered to the project according to specifications of the 

    procurement process; 

b) possible improvements in them, aiming at better in-service performance conditions.

2) Report 2, containing:

a) achievement of hours and kilometers of operation by individual vehicles and the fleet;

b) in-service reliability;

c) fuel consumption; 

d) electrical energy consumption; and

e) identification of main parameters that should be monitored during the buses operation for the 

    performance evaluation (e.g. temperature, pressure, speed, acceleration, etc.).

3) Report 3, containing:

a) failure modes analysis (FMA), for both the vehicle and the fuelling system; and 

b) mean time between failures (MTBF).

4) Report 4, containing:

a) potential improvements in design, engineering, and operation of the buses and feedback of 

    these improvements to the vendor(s); and

b) operator and maintenance personnel training and achievement.

E. Expected results of consultancy or output:

Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience and published papers on automotive industry and market entry of new technology such as fuel cells. Experience in follow-up of tests. Bachelor in Engineering or Chemistry.

G. Input:

PHF

H. Special considerations:

The guidelines specified in objectives of Consultancy above will be complemented by the assessments and considerations made by the Brazilian Project Implementation Team by the international consultant on Guidelines.

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 4

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on opportunities identified for potential improvements for the second set of buses.

Starting date: 

Duration: 

Honoraria/fees: corresponding to GSE – III

Consultancy covers: Output III, Activity III.2, Sub-Activity III.2.2.

Budget line: 017.01

Place of work: São Paulo.

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Modifications identified for being introduced in the second set of buses and specifications for the Brazilian buses. 

D. Activities described: 

Interpretation of operating parameters. Analysis of operating data on reliability and failure modes. Potential improvements in design and operation of the buses. Proposals for further product development. Proposed engineering modifications and communication of these to vendors.

E. Expected results of consultancy or output:
Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience and published papers on
automotive industry or buses maintenance, and market entry of new technology such as fuel cells. Bachelor in Engineering or Chemistry.

G. Input:

PHF

H. Special considerations:

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 5

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on follow-up of the performances of fuel cell stacks and the electrolysis unit.

Starting date: 

Duration: 

Honoraria/fees:  corresponding to GSE – III

Consultancy covers: Output III, Activity III.2, and Output IV.1.

Budget line: 017.01

Place of work: São Paulo.

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Performances systematically evaluated of the fuel cell stacks and electrolysis unit.

D. Activities described: 

Follow-up of data collected on performance of the fuel cells and electrolyser. Systematic analysis and interpretation of operating parameters, of performance curves, with special attention to reliability, failure and other aspects indicated by the vendor. General technical backstopping.

E. Expected results of consultancy or output:
Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience and published papers on electrochemistry. Experience in fuel cells. Bachelor in Chemistry.

G. Input:

PHF

H. Special considerations:

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 6

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Technician for making follow-up of the performance of the buses.

Starting date: 

Duration: 

Honoraria/fees: corresponding to GSE – III

Consultancy covers: Output III, Activity III.2.

Budget line: 017.03

Place of work: São Bernardo do Campo.

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Systematic follow-up made on the performance of hydrogen fuel cell buses operating in experimental revenue-earning service for data collection. Systematic follow-up made on the performance of the electrolyser.

D. Activities described: 

Systematic follow-up of the performance of buses and electrolyser for data collection that will be used for analysis. Interpretation of operational parameters, with special attention to reliability, failure modes, and identification of potential improvements in the project and operation of the buses, taking into account data files and history. Follow-up of tests during building, if possible.

E. Expected results of consultancy or output:
Document according to specifications in item Objectives of Consultancy above. Weekly reports with results of the follow-up of tests.

F. Professional qualifications:
Bachelor in Engineering or Technician. 10 years experience in follow-up of tests and equipment  manufacturing in the area of public transportation or mass transit.

G. Input:

PHF

H. Special considerations:

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 7

Terms of Reference

Project Number and Title - Brazil : Hydrogen Fuel Cell Buses for Urban Transport

Post Title: Consultant on Workshop.

Starting date: 

Duration: 

Honoraria/fees: corresponding to GST – II

Consultancy covers: Output VI, Activity VI.1, Sub-Activity VI.1.2.

Budget line: 017.01

Place of work: São Paulo. 

A. Project background:
B. Project objectives:
To demonstrate the operational viability of the use of fuel cell buses and their refueling infrastructure under Brazilian conditions.

C. Objectives of consultancy:
Workshop organized for dissemination of partial results of Phase II Project and to inform the public of the advantages of fuel cell buses. Moreover, it will create enhanced public awareness and understanding of the potential role of fuel cell buses.

D. Activities 
e
cribed: 

Workshop organized with the audience of mass transit authorities of different states, automotive industries, governmental institutions and non-governmental ones, that will be potentially beneficiaries of the Project in the future.

E. Expected results of consultancy or output:
Document according to specifications in item Objectives of Consultancy above.

F. Professional qualifications:
10 years experience on Workshop organization.

G. Input:

PHF

H. Special considerations:

I. Contact at Project level:  

Marcio Rodrigues Alves Schettino

Manager of the Hydrogen Project

EMTU/SP (Empresa Metropolitana de Transportes Urbanos de São Paulo S.A.)

Rua Joaquim Casemiro, 290

São Bernardo do Campo – SP

Telefax: 759-6727 / 759-1110

TOR 8

Technical Specifications for an Electric Buses System Powered by Hydrogen Fuel Cells

Basic Specifications For Suppliers

1 – INTRODUCTION

This document refers to a pilot project for the trial, demonstration and operation of electric buses powered by hydrogen fuel cells, as well as the technological update of Brazil, in harmony with programs in progress for the implementation of new technologies and the use of low pollutive potential alternatives in the urban transportation, funded by GEF - Global Environmental Facilities, through the UNDP – United Nations Development Program (Ref. BRA/97/G 41) and from FINEP – Funding Provider for Studies and Projects, as well as with the co-funding from the Brazilian Government, from the Government of the State of São Paulo, from manufacturers and other entities interested in the development of the technologies related to electrical vehicles powered by hydrogen cells.

The project is being developed in two stages, the first one dedicated to its conceptualization and to the identification of suppliers of parts, vehicles and fuels or energy input, and the second, with the purpose of implementing a trial lot, developing the National capacitation and technological options that are better suited to Brazil.

In order to achieve that, the UNDP, the Brazilian Government and the Government of the State of São Paulo intend to introduce the use of such technology in the RMSP - the Metropolitan Area of São Paulo, targeting four main strategic stages:

1) studies and definitions of the project, starting from consultancy works and commercial information achieved by means of a public consultation, concluded in June 1999; 

2) a 3 or 4-year pilot trial with 8 buses in order to evaluate the concepts and the development of the Brazilian vehicle (trial or development stage), to be performed from 2000 up to 2004; 

3) the implementation and operation of a model garage, operating at full capacity, with 200 serial production vehicles, provided with its own hydrogen production plant, with a four-year follow-up and evaluation, starting from 2005; 

4) the definitive industrialization at market prices and in compliance with the environmental, energy and transportation policies resulting from the project to be provided for 2008.

This Invitation to Bid has in view the immediate purchase of a complete system of hydrogen-powered vehicles comprising the following subsystems:

· electric buses with hydrogen fuel cells;

· equipment for the production of hydrogen;

· equipment for storage and fueling the vehicles with hydrogen.

This Invitation to Bid shall identify qualified suppliers, whose appraisal will be performed by means of technical criteria and by the assessment of their ability to ensure the technical support required to conduct the project. 

The co-responsibility of the suppliers of hydrogen fuel cells buses in the fuel quality and cost is also required. For that reason the supplies will be mandatorily performed by one sole bidder or consortium, which will be responsible for the whole system. Subcontracting of specialized companies to supply part of the system will also be accepted, up to the limit of 30% of the full price, as long as those companies and their products are included in the proposal and appraised in the bidding process, under the exclusive responsibility of a sole bidder. In that sense, the technical and costing proposals must comprise the whole supply and focus each one of the subsystems separately.

Along the whole process, the explanations that may be required by the bidders shall be requested to the UNDP Environment Unit Coordination or to EMTU-SP Project Coordination.

In this project, the hydrogen production alternatives will also be discussed, starting from necessarily renewable sources, by water electrolysis utilizing secondary electric power (preferably), by means of the reform of liquid or gas fuels “in loco” or the acquisition of hydrogen produced by third parties, because of its quality versus the requirements of the hydrogen fuel cells and their catalyzers, as well as the availability of such alternatives. 

With this process, we intend to disclose the Program’s purposes, the supplier’s familiarization with the technology and qualification to supply the vehicles and equipment required to the development stage, which contemplates the following subsystems:

· buses 

· hydrogen electrolytic production unit(s);

· vehicles storage and fueling unit;

· vehicles maintenance equipment, including safety devices.

We also accept a technologic alternative for the second item, provided that the hydrogen production is performed from renewable sources and by means of a commercially established technology.

Since it concerns a vehicle with special features and production, we intend to estimate the costs for the development and implementation of a hydrogen fuel cells transportation system with electrical buses, contemplating the acquisition of the vehicles, or their subsystems, as well as the fixed fueling subsystems. In that stage, therefore, EMTU-SP will purchase, through the UNDP, by way of trial and demonstration, 8 buses and other facilities required to start the operation in 2001, in the Metropolitan Area of São Paulo, under EMTU-SP management, making the resulting information available to other cities that may be interested in the innovation.

Taking into account the interest in the partnership with the industry for the technological development of Brazil, the suppliers will follow the trial results, which will be public, and will utilize the prototypes and replaced parts in the benefit of their own products’ development. For that reason, the bidders shall propose an interest of at least 20% of the project’s costs, being accepted that the supplier(s) of vehicles and other systems that are object of development be the owner(s) of the respective product(s), on the whole or in part, so that they may able to evaluate the assemblies and parts after the tests and the components replaced in the course of the operation. In all cases, any evaluation that may be performed during or after the tests must be followed by EMTU/SP technicians, consultants and other participants of the project’s technical team, and the results may be freely utilized by EMTU-SP and the UNDP.

With that purpose, the UNDP and EMTU/SP intend to develop the following stages:

a) identification of companies and/or consortia which are able to supply buses or their subassemblies separately (chassis, body, fuel hydrogen cells system, motor, electronic control, auxiliary equipment), hydrogen production subsystems, gas storage and fueling subsystems and vehicle maintenance facilities provided with the safety equipment required;

b) development of the bid process among the qualified companies or consortia, in order to purchase at least eight buses and other systems required to the development stage;

c) acquisition of a complete system, that is, 8 buses, as it is described in item 5 – Basic Technical Specifications of the Vehicle, the related subsystems and infrastructure items, as described in item 6 – Basic Technical Specifications of the Hydrogen Production Subsystems, or, optionally, item 7 – Fuel Supply by units outside the garage;

d) a technical and economical follow-up of the test vehicles performance, aiming to the evaluation of the vehicles and related subsystems, and of the nationalization levels that may be achieved;

e) development, based on the experience achieved, of the specifications required to prepare an Invitation to Bid or pre-qualification for the supply of 200 buses and the related subsystems  required to the implementation of a hydrogen cell powered bus transportation system;

f) start or stimulate a transportation operator to start the acquisition of a 150 up to 200-buses lot and related subsystems required to the implementation of a hydrogen fuel cells powered buses model garage.

Since EMTU-SP is preparing the bid for the operation of all the metropolitan lines under concession, it intends to generate favorable conditions so that one of the future operators will be responsible for the acquisition and operation of the aforementioned 200 vehicles, providing, that way, continuity to the stages of the Project in commercial scale.

2 – TECHNICAL DOCUMENTATION FOR THE BID

The companies interested in the bid shall provide technical specifications and documentation for themselves, for the manufacturers, suppliers and sub-suppliers of the vehicles and related subsystems, equipment, components and materials, comprising at least the following topics:

· A handbook with the fitting procedures and requirements, where applicable.

· A handbook with the operation procedures.

· A Maintenance Handbook and preventive maintenance program (vehicle, equipment and components of the vehicle and of the related subsystems).

· A Parts and Tools Handbook (including the special ones).

· Handbook/Warranty Term (vehicle, components, materials, equipment and related subsystems).

· A Training Program for EMTU-SP technicians.

· Technical Designs (vehicle and related subsystems, combined, interior lay-out and painting).

· Methodology and results of the tests performed (chassis, body and vehicle components, as well as the related subsystems).

· A list containing the description and minimum quantities of spare parts (in floppy disk or CD), being mandatory the delivery of at least a full set of extra supply fuel cells.

· In the case of fuel cells and their catalyzers, the manufacturers shall specify the hydrogen minimum quality requirements needed to achieve a good operation and durability of the components.

· The subcontracted suppliers that do not take part in consortia for the supply of the whole system requested in this Invitation to Bid shall declare explicitly that they accept the specifications of the related subsystems, assemblies, subassemblies and materials that take part in this Invitation to Bid, and that the performance of their products will not be impaired if the specifications are complied with, in case EMTU-SP opts later for the supply of the various subsystems by independent suppliers.

Before the manufacture of the subsystems, subassemblies, equipment or materials, EMTU-SP shall conduct the analysis of the designs, specifications and compatibilities with the full system, such as the basic plan of the vehicle (dimensions, inner distribution of the passengers compartment, doors location, inner and outer visual communication, among others); the compatibility of subassemblies provided by different suppliers, the installation plan of the fixed equipment and other requisites and requirements of the system and their implementation. In case of incompatibilities, the supplier(s) shall change its (their) specifications as required and according to the establishment of new criteria from EMTU-SP, or the company shall be able to choose another supplier for the items at issue.

Once it is approved, a “Compliance Term” shall be issued for each design, which will cause it to be a “standard model” to be followed for the compliance with the specifications from the Project Implementation Team – PIT.

The bidders disagreeing with the specifications contained in this Invitation to Bid shall inform EMTU-SP on the fact, along with their justifications and suggestions, within 30 days after their publication, so that EMTU-SP shall be able to analyze and eventually revise the specifications, at its exclusive discretion.

Costs
The suppliers of vehicles shall present realistic cost estimates for each stage of the project (with specific amounts for the purchase of 3 vehicles in the first year and 5 additional vehicles in the second one), taking into account the introduction of the fuel cells technology, and that the development of such products as a result of the project will comprise new future business opportunities, and they shall propose separately their interest percentages in those costs, as companies interested in the ownership of the prototypes and in the access to the results of the project. 

As to the costs of the imported materials or items, they must indicate separately the total amounts to be paid, FOB, freight and incurring taxes.

The costs shall also be indicated for each subsystem, as defined and specified in this Invitation to Bid.

Supply Terms
The minimum terms for the supply of the vehicles and equipment for the trial stage shall be presented, followed by the respective implementation schedules.

Characterization of the bidder or supplier

The companies and consortia interested in the supply that is object of this Invitation to Bid shall describe the characteristics qualifying them as suppliers and the items (assemblies, subassemblies or even special components) that they intend to supply or to purchase from other companies subcontracted by them.

Those descriptions shall be clear and detailed, defining the limits of the supply intended and the way of integration of their product in the full system of hydrogen fuel cell-powered buses and/or the complementary subsystems of production and storage of the fuel.

The following items shall take part in the characterization and qualification of the supplier:

a) total practice time in the manufacture and supply of buses in Brazil;

b) total practice time in the development and supply of the items offered, considering their participation in similar applications in Brazil;

c) total of investments made in the technologic development of the items offered;

d) built area and number of people involved in the technologic development and production of the items offered;

e) characterization and quantification of similar supplies and applications already performed, indicating the durability of the items offered and of the items in operation.

3 – TECHNICAL RULING

All the Resolutions, Technical Guidelines and Legislation specific to the manufacture industry must be complied with, in addition to those mentioned below, starting from their inclusion in this document, taking into account, however, that in case of doubt or disagreement, the original text description of such technical ruling shall prevail.

3.1 – OF INTERNATIONAL NATURE

3.1.1. IEC 165/73 guideline, on the insulation of electric circuits.

3.1.2. IEC 349 guideline, providing for trial methods for the insulation of electric circuits.

3.1.3. IEC 77 guideline, providing for rules for electric traction equipment.

3.1.4. UL 198K guideline, providing for fuses for semiconductors.

3.1.5. ISO/FDIS 14687: 1998 (E) guideline, providing for the fuel hydrogen specifications.

3.1.6. Technical guidelines applicable to the hydrogen storage and handling, pressurized chambers (300 bar), pressure reductive equipment and its accessories.

3.2 -
OF FEDERAL NATURE

3.2.1. Law nº 9.503/97, instituting the Brazilian Traffic Code.

3.2.2. Law 8.078/90, instituting the Consumer Defense Code.

3.2.3. Executive Act 98.933/90, providing for the Law of Cargo per Shaft (law of the Scale).

3.2.4. CONAMA Resolutions n° 01/93 and 08/93, providing for the external noise level.

3.2.5. CONMETRO Resolution 01/93 providing for the internal lights.

3.2.6. CONTRAN Resolution 777/93, providing for the adoption of ABNT Guidelines as a trial method and the minimum requirements for the evaluation of the brake system.

3.2.7. CONTRAN Resolution 784/94, ruling on the use and establishing requirements for safety glasses.

3.2.8. CONTRAN Resolution 811/96, establishing safety requirements for collective transportation.

3.2.9. ABNT NB 1253, NB 1254, NB 1255, MB 3160 and MB 3161 guidelines, providing for a trial method and the minimum requirements for the evaluation of the vehicles braking system.

3.2.10. ABNT NBR 5096/82 guideline, providing for the requirements of the printed circuit plates.

3.2.11. ABNT NBR 5117/82 guideline, providing for the features of synchronous machines.

3.2.12. ABNT NBR 5410/90 guideline, providing for low voltage electric fittings.

3.2.13. ABNT NBR 6056/80 and its amendments, providing for the anthropometric range for drivers.

3.2.14. ABNT NBR 6606/80 and its amendments, providing for the ergonomic standards.

3.2.15. ABNT NBR 8171, 8172, 8173 and 8174, 8175/83 guidelines, providing for mechanic, electric and other characteristics to be considered in printed circuit plates.

3.2.16. ABNT NBR 8179/81 guideline, providing for trial methods for vehicles with electric traction motors.

3.2.17. ABNT NBR 8188/83 guideline, providing for the specification, manufacture and use of printed circuit plates.

3.2.18. ABNT NBR 8365/79 guideline, providing for requirements of the electronic equipment utilized in railroad movable material.

3.2.19. ABNT NBR 9112/85 guideline providing for the basic features of converters to semiconductors.

3.2.20. ABNT NBR 9158/85 guideline, providing for the terms employed in electric traction.

3.2.21. ABNT NBR 9314/85 guideline, providing for splices and terminals for power cables with insulation for voltages from 1 kV up to 35 kV.

3.2.22. ABNT NBR 11875/92 guideline, providing for continuous power feeding systems.

3.2.23. ABNT NB 36 and EB 71 guideline, providing for the electromagnetic interference.

3.2.24. ABNT NB 161 guideline, providing for chemical powder fire extinguishers.

3.2.25. The applicable technical guidelines for the storage and handling of gases, pressurized chambers (330 bar), pressure reductive equipment and their accessories.

4 – DEVELOPMENT AND USE OF NEW TECHNOLOGIES

New technologies must be applied to the vehicle project as a whole or to its subassemblies, as well as to the hydrogen production, storage and fueling subsystems, in addition to the elements mentioned in this document, targeting the comfort, safety, performance, durability and optimization of the material and human resources, mainly concerning the decrease of sensitiveness of the catalyzers utilized in the fuel cells to the carbon monoxide and sulphur compounds, as well as of the electronic systems on board, enabling the self-management of the main subassemblies taking part in the vehicle, such as suspension, steering wheel, motor, brakes, H2 inventory in the vehicle, monitoring and control of the parameters related to the performance of the power generating subassembly (hydrogen fuel cells system) and of the electric motor.

Since technologies that are new to Brazil are involved, such as that of the hydrogen fuel cells, the purchase of complete buses will be necessary, as long as their subsystems are suitable to the local conditions by means of an engineering development with the highest Nationalization rate possible, and as long as they are assembled in Brazil by automotive manufacturers installed in the Country or consortia with their participation. The new technologies introduced in the project shall be submitted to the EIP previous approval.

5 -
BASIC TECHNICAL SPECIFICATIONS OF THE VEHICLE

This document presents the basic specifications desired, which shall be followed by the manufacturer/supplier of the vehicles, equipment, subassemblies and materials, but the manufacturer/supplier shall be free to propose the most convenient alternatives for his company, as long as they are proved and justified, which must be approved by the EIP before their adoption.

The items that are usually utilized in the vehicles, such as side mirrors, windshield wipers, kinds of tires, etc., are not specified here in order to provide freedom to the suppliers to utilize their usual production components and, that way, to avoid raising the prices of the final products. However, each supplier shall list and specify the components or subassemblies utilized, in a clear and objective way, indicating the characteristics defining the product, and prove  compliance with the Brazilian legislation where applicable. The bidder shall show his level of interest in producing in Brazil, or in joining Brazilian companies to supply his products in Brazil. He shall show also the existence and the rate of his interest in co-financing the development, together with the project funds.

5.1 – STRUCTURE OF THE VEHICLE

The vehicle structure shall be designed in order to meet the performance features described in this specification and may be one of the three following types:

· Monobloc.

· Structural chassis and body.

· Integrated body and platform.

The (local and globalized) rigidity shall be enough to prevent noises and vibrations impairing the comfort of the passengers.

Minimum capacities
· passengers seats:





43

· area for standing passengers:

9 m2
The integrity of the system shall be ensured under all the operation conditions in urban traffic, meeting with safety the usual requests and those resulting from overloads due to the vehicle operation, including an unusual occupation of 10 standing passengers per square meter of functional area, being able to support the dynamic load deriving from the usual operation conditions. 
Vehicles Life 
The transportation system by means of hydrogen fuel cell-powered vehicles was conceived for an average 20-year effective life of the buses, so that the main subassemblies shall have a higher durability than that, while other components may be less durable and their replacement and exchanges periodicity shall be previewed in the preventive maintenance plan. In principle, the following minimum values for the effective life of the main subassemblies are expected:

· Chassis and body
 







20 years

· Electric and traction subassemblies


30 years or 3.000.000 km
· Hydrogen fuel cells:

First prototypes
 








3 years or 250.000 km 

Project target (*)








8 years or 700.000 km
(*) The manufacturer shall present a development schedule ensuring, at least, the target intended.

5.2 -
ENVIRONMENTAL PROTECTION AND COMFORT

5.2.1 -
Exterior Noise Emission

It shall comply with CONAMA Resolutions n° 01/93 e 08/93.

5.2.2 – Interior Noise Level

The maximum noise levels allowed, with doors and windows closed, are:

· 77 dBA: 
Vehicle with a maximum acceleration from rest up to the maximum speed 




on good quality pavement.

· 60 dBA: 
Ventilation system of the vehicle at full charge.

· 72 dBA: 
Vehicle parked with all the auxiliary equipment running.

· 60 dBA: 
Each equipment installed under the vehicle, running under the usual




 conditions, except for the propulsion system.

5.2.3 -
Electromagnetic Noise Emission

The supplier shall ensure the protection required to prevent any interference whatsoever on the equipment in the surroundings, such as pacemakers, airbags, ABS, etc., besides describing and specifying the protection devices used with that purpose.

In the electromagnetic equipment, sensitive to the generation of electromagnetic noise that may impair the radio-reception, there must be a provision of filters suited to suppress such noise.

The levels of radio-interference (electromagnetic noise) generated by the vehicle are subject to approval by the buyer. 

The elimination of electromagnetic noises shall comply with the following guidelines: ABNT.NB-36 and ABNT.EB-71.

5.3 – RELIABILITY, WARRANTY AND PREVENTIVE MAINTENANCE

As a target of the project, of either the trial stage or the development one, in the project of each subassembly, the quantity of failures that may occur, implying repairs out of the maintenance interval, shall be foreseen. The vehicle shall not present failures interrupting its operation in frequency higher than once in every 50.000 km driven. The manufacturer shall indicate the reliability predicted for its project, which will be the object of scoring.

In addition, the fueling subsystem shall not present failures compromising or interrupting, even momentarily, the operation of the bus transportation system.

A Preventive Maintenance Plan shall be prepared for each subsystem, within the standards required, which shall ensure to the assembly the reliability level specified above. Therefore, for all the assemblies, subassemblies and components, there must be a specification of the replacement terms before such failures occur.

The supplier must be able to provide a 4 (four)-year warranty on the operation and be responsible for the preventive maintenance plan, including the replacement of vital parts, which ensures the subsystem operation with the reliability desired, as well as specify the terms for the replacement of components before such failures occur.
5.4 - CHASSIS

5.4.1 - Steering

The steering system shall be integral hydraulic.

The mechanic and geometric features of the system shall be optimized so as to allow accuracy of control and response, high steering stability and the adequate return to the position corresponding to the rectilinear course once the steering effort ceases.

The steering mechanism shall be designed so as the moves due to the suspension action do not introduce directional effects disturbing the vehicle’s course.

The tangential effort applied by the driver, in case of a total loss of hydraulic assistance in any maneuver, shall not be higher than 500 N.

The hydraulic pump shall be vane type, activated by an electric motor and electrically insulated from the vehicle structure.

In case of failure in the electric power supply, the system shall not suffer an immediate reduction of the hydraulic assistance, which shall be maintained in the proper levels for at least 20 seconds, in order to ensure safety in the pulling over maneuver of the vehicle.

5.4.2 - Suspension

The suspension shall be fully pneumatic or pneumatic-spring combination (air and springs), with a preference for a height variation system.

The suspension shall, in all the operation conditions of the vehicle:

a) Lessen the shocks and vibrations of the body, originated by defects on the paved surface.

b) Ensure stability to the vehicle.

c) Keep constant the height from the ground in relation to the shafts, so as to ensure the comfort of the passengers.

The elastic elements shall be provided with stroke limitation devices capable of, in case of total loss of pressure or rupture of the springs, allowing the continuity of the operation without compromising the safety of the passengers and the vehicle.

5.4.3 - Brakes

The brake system comprises the following subsystems:

a) Brake: is made up by the friction brake acting on all wheels and by the electric brake.

b) Parking brake: acts on the rear shaft, keeps the vehicle motionless and acts automatically as an emergency brake.

The friction brake system shall be drum or wheel with fully pneumatic action and made up by two independent circuits, one for the front shaft and the other for the back shaft, capable to cause a 5,0M/S2 deceleration with the vehicle in the total gross weight situation.

The electric brake of the vehicle shall be activated automatically by means of the brake pedal.

The parking brake, fed by a third independent circuit, shall comprise energy accumulator cylinders acting by means of springs, integrated to the activation servomechanism of the back shaft brake.

The vehicle shall remain directionally stable, in any braking operation and under any load conditions whatsoever.

The system shall comply with the legal safety requirements applicable in the date of production.

5.4.4 - Shafts

The system shall endure the vertical strains due to the vehicle weight and inertia, the horizontal strains resulting from accelerations, decelerations and pavement defects, as well as the transverse ones.

The system integrity shall be ensured in all the operation conditions of the urban traffic, meeting with safety the usual demands and those arisen from overloads, due to the operation of the vehicle, including an unusual occupation rate of 10 standing passengers per square meter of area available, being able to support the dynamic load originated from the usual operation conditions. 
The supplier shall present the loads transmitted to the ground, for each shaft, in the total gross weight situation. 

The transmission system shall be suited to the performance specified, and perfectly compatible with the traction system.

5.4.5 – Subassemblies for Propulsion, Energy Generation and Feeding of the Hydrogen Fuel Cells

Description
a) Electric traction subassembly:

The electric traction equipment of the vehicle shall be designed so as to meet the performance requirements.

The propulsion subassembly shall utilize, in principle, a high-revolution CC or AC electric motor, water, air or oil cooled, with a speed reducer acting on the vehicle back wheels. Alternatives may be considered, as long as they are duly substantiated.

b) Cooling subassembly:
The operation temperature of the hydrogen fuel cells shall be specified and recommended by the manufacturer, and it must be maintained in those levels by a thermostatically controlled system, such as a radiator(s) with electronically controlled fan(s). If that system utilizes water as the cooling fluid, the water may also be used to moisten the air and the fuel gas flow before its entrance in the hydrogen fuel cells stacks, in case it is necessary. In that case, some device (such as a ion exchange filter, for instance) shall be proposed to keep the water pure, in order to prevent it from turning into an electricity conductor.

An auxiliary cooling system shall be provided to cool the high power electric and electronic components and the exhaustion vapors condenser, according to the manufacturers’ specifications for those components.

c) Control subassembly:

The mechanical, processing and electric source subassemblies shall be coordinated and controlled by means of a device integrated with modules for the dosage of fuel and air, cooling, traction force, indicators and operation modes (ignition, warming, use and switching off). The control device utilizes the information from the interior instruments and provides responses to several components, such as motor controllers, valves and indicators, utilizing a programmable logic controller.

The acceleration control shall respond to the position of the acceleration pedal without interruptions in the intensity of the traction thrust.

d) Electric subassembly:

The electric subassembly is made up of the interfaces for the power transfer from the hydrogen fuel cells system to the electric equipment, the motor and the vehicle. The power for the main motor shall be provided with nominal values of 600 V and 400 amperes. Current switches for the protection of circuits and controllers managing the vehicle traction and the auxiliary systems shall preferably be centralized in the same place. CC to AC converters shall provide power in the different voltages required to the operation of the motor and of the other pieces of equipment in the vehicle. The high power electric components may be cooled by a liquid in order to reduce size and weight. Alternatives may be considered, as long as they are justified.

e) Hydrogen fuel feeding subassembly:

The fueling must be performed under a pressure limited to 3 (three) bar, by means of two-stage regulators. In order to ensure a uniform distribution and the full use of the fuel, as well as the moistening of the gases inside the cells, a device or a fuel cells-fed hydrogen recirculation system shall be provided.

f) Air supply subassembly:

The discharge and pressure parameters for the air supply shall be specified for the optimization of the fuel cells operation and control of the power produced, and to ensure the proper removal of the water produced by the electrochemical reaction on the electrodes.

The filtering, pressurization and control of the air flow subassemblies shall be specified and provided by the hydrogen fuel cells manufacturer, integrated to the system.

g) Hydrogen fuel cells subassembly:

The hydrogen fuel cells shall preferentially be of the “Proton Exchange Membrane” type. The number and size of the stacks of interconnected hydrogen cells, which make up the cells subassembly, shall be specified in order to ensure the supply of the power required to all the electric systems and subsystems of the vehicle, including for the momentary surges required at the start of the motor and in short accelerations. 

Labyrinths and inner galleries shall distribute the flows of fuel, air and cooling liquid, as well as collect the water produced by the fuel cells operations and assist in the removal of the heat generated in the electrodes, maintaining the cells in the proper operation temperature.

h) Hydrogen containers in the vehicle:

The compressed hydrogen shall be stored in pressurized cylinders, preferentially installed on top of the vehicle, so as to ensure the proper ventilation of the containers and preserve the largest interior space in the vehicle. 

The supplier shall specify the Safety Guidelines utilized and demonstrate the compliance of its product with those guidelines, indicating the types of the sensors utilized and their location, as well as the conception of the monitoring and safety system concerning leakages.

i) Dynamic braking

The vehicle propulsion subassembly shall have characteristics allowing for the dynamic braking.

Hydrogen consumption targets
12 kg/100 km for the vehicles in the development stage;

9 kg/100 km for the 200 series vehicles.

Performance requirements

The manufacturer shall indicate in detail the indexes and parameters characterizing the vehicle performance, taking into account all the items required and mentioned in this document, especially the acceleration curves and the traction capacity with relation to the speed, fuel consumption, time to reach the working conditions in cold and hot starts and other requirements considered important to characterize the subsystems and the vehicle regarded as a whole.
Accessories
The following items are considered components required to the vehicle operation:

· air supply subassembly;

· cooling devices;

· devices for the H2 flow control;

· safety mechanisms.

5.4.6 – Traction Control Equipment 

The manufacturer shall describe in detail the technical specifications and guidelines utilized in the vehicle and in each subassembly, according to the following list:

General Features

· Control type (chopper or an equivalent)

· Insulation

· Ventilation

· Equipment protection

· Test points for control parameters monitoring

· The parameters monitored

· Insulation trials

· Printed circuit cards and modular units

· Cables and connectors

· Protection against external radio-interference and protection of the circuits themselves.
Operational and Manufacturing Features

The traction control shall be, in principle of the chopper type, with IGBT (Insulated Gate Bipolar Transistor) technology.

The acceleration control shall act so as to meet the requirements mentioned, satisfying the performance requisites in the Total Gross Weight condition:

· the traction acceleration control shall allow for the command corresponding to the accelerator pedal position, conferring continuous characteristics, without interruption in the intensity of the traction effort. The acceleration position sensor shall be redundant.

· starting from the rest position on a horizontal pavement and in an environment with a temperature between 15ºC and 25ºC, the vehicle shall reach 50km/h at most in 18 seconds. 

· the vehicle shall be able to reach the following accelerations on acclivities:

Aclivity (%)  a (m/s2)

00



   1.30

05



   1.20

10



   0.70

15



   0.30 (at the moment of start)

· the vehicle acceleration shall be limited, in whatever situation, to a maximum value of 1.3 m/s². The acceleration variation rate shall be limited to a maximum value of 1.5m/s3, either in the moment of start of the motor or during the reapplication of the traction effort.

· the vehicle shall be started with an automatically controlled acceleration, regardless of its load and the slope, preventing the backward movement of the vehicle, allowing the motor to be exerted in the limit conditions, without detrimental surges. 

· when the vehicle exceeds 55 km/h, a sound signal shall be activated. The system shall limit the maximum speed of the vehicle to 60 km/h, and a 3-digit counter shall record the number of times that speed was reached. 
· for the model garage implementation stage, the EIP may change the specifications above, in consequence of the technologic development and the results of the trial stage.

The electrical braking control shall act so as the following requirements are met, in the situation of Nominal Gross Weight, on a flat, horizontal and dry pavement, save where there are different indications:

· deceleration rate regardless of the vehicle load and the slope, as long as it is not overloaded;

· the control equipment shall promote a maximum deceleration (as a component of the electric braking) between 1.0m/s² and 1.3m/s², adjustable according to the brake pedal stroke, in the Total Gross Weight condition, starting from any speed whatsoever up to 10km/h;

· the deceleration variation rate (jolt) shall be limited to the maximum value of 1.5m/s3, either in application or in the reapplication of the electric braking;

· the electric brake shall be activated immediately after the idle course of the brake pedal, besides having continuous characteristics, with no steps, and the maximum effect of the electric braking shall be reached at the beginning of the performance of the air braking;

· for the dynamic electric braking, the bidder shall specify the systems it intends to offer.

The whole equipment shall be designed modularly in order to ease the maintenance.

The supplier shall describe the control equipment or control logic, which shall be designed with the purpose of interpreting and processing the signals produced by means of the accelerator and brake pedals, monitoring and activating the maneuver equipment, controlling the current in the traction motor and the air and hydrogen flows and pressures on the cells, controlling their auxiliary equipment and performing the protection functions.

It is desirable that the control device have diagnostic indicators of defects, hydrogen leakages and other safety items and that there are integrated control and supervision circuits. 

The traction equipment shall not allow for a backward movement of the vehicle when it departs on a slope.

5.4.7 -
Low Voltage Electric Equipment

The low voltage electric subassembly shall operate at a 24 Vcc nominal voltage, supplying the power required to meet the vehicle interior lighting level, as well as the other equipment and accessories.

That subassembly shall be fed by two sets of sealed batteries, both 24 V. The first one will supply power to the conventional equipment of the vehicle, and the second one will feed the electronic systems of the clippers. Each set of batteries will have its own static charger, fed from the inverters.

The equipment shall be fitted with an overall checking system that will be able to provide an optical indication on the Dashboard, in the case of critical failures.

5.4.8 – Auxiliary Electric Subassembly 

The Auxiliary Electric Subassembly shall provide power to activate the following systems and subsystems: 

· hydraulic steering pump;

· ventilation/exhaustion of the passengers compartment;

· air conditioning;

· compressor(s) to activate the suspension, brakes, doors, etc.;

· the ventilation motor of the semiconductors box;

· batteries charger (24Vcc);

· the motor for induced cooling ventilation of the traction motor, hydrogen cells and other equipment, where applicable.

There shall be an optical indicator on the Dashboard to indicate whatever failure in the subassembly.

The access for checking and maintenance of all parts and components shall be easy.

The supplier shall specify in detail its conception of the auxiliary electric subassembly.

5.4.9 - Lubrication

The lubrication subassembly will be centralized and automatic for all the lubricative parts of the chassis/platform, ensuring a specified dosage at regular intervals, keeping a renewed grease, regardless of the type of work, preventing the early wear of the parts caused by a lack of the proper lubrication. The manufacturer shall determine the grease substitution/addition periodicity for lubrication.

5.5 - BODY
Dimensioning
The design of the vehicle shall provide the smallest weight possible and its dimensioning shall be performed based on a static load equal to the vehicle full of passengers, utilizing an occupation rate of 10 standing passengers per square meter of area available.

Dimensions of the steps, the floor and doors: 

The following specification table refers to the parked vehicle condition, with a nominal gross weight:

Maximum height of the first step





= 350 mm

Maximum height between steps





= 275 mm

Minimum depth of the steps




     

= 300 mm

Maximum height of the floor at the doors area

= 920 mm

Minimum internal height in circulation areas

= 2.000 mm

Maximum inclination with relation to the floor
= 5%

Free space of the doors








= 1.100±10 mm

Note.: Steps along the floor between the doors will not be allowed. In case of low floor bodies, that requirement may be revaluated.

Vehicle floor:

All the unprotected structural parts below the floor, including the inner part of the body valance of the body, if they are built with materials subjected to corrosion, shall be adequately protected with the use of compounds and sealants, besides the conventional anti-noise treatment.

The floor shall be covered with a rubber blanket or other antiskid material ensuring the electric insulation, with no indentations, waterproof and with no metallic bands on the coating. 

All corners must be round and protected by rubber or plastic bands, with no rough edges or projections that could harm the passengers. The rubber blanket shall be fixed with the suitable glue, and the use of nails, rivets or other perforating means is not allowed.

The floor shall be watertight when submitted to washing operations. The equipment on it shall not, in any way, be affected during those operations.

Service Doors

a) The vehicle shall be provided with 2 (two) disembark doors and 1 (one) embark door. Configurations with doors on the right side and/or on the left side of the vehicle may be required.
b) The doors shall be operated exclusively by the driver.

c) The activation shall be electro-pneumatic, with compressed air valves near each door, fitted with mufflers. Alternatively, the electric activation of the doors may be proposed.

d) Near each door there shall be a device allowing for the valves pressure easing, to be manually activated in case of emergency, with an easy access and safe from accidental activation by the passengers.

e) The system shall allow for the opening and closing of the doors between 2 and 5 seconds.

f) The entrance door shall be located as near the vehicle front as possible.

g) All doors shall have a 2,000 mm minimum free height.

h) The doors shall have 2 (two) blades, opening in such a way that their inner side is turned to the passengers and, when open, they shall not protrude more than 20 mm outside the body of the vehicle. Alternatively, a one-blade door shall be proposed, sliding outside the vehicle.

i) The steps shall have the smallest trimmings possible, so that they will not present any risk to the passengers.

j) The edges of the blades that are side-by-side when the doors close shall be provided with a soft material stripe ensuring their sealing and with a minimum 50 mm width.

l) The entrance door shall be fitted with glass so that, with the door closed, the driver is able to see a point at the height of 200 mm from the ground and 400 mm from the vehicle side. The other doors shall have at least 2 (two) upper halves fitted with glass covering the widest area possible on the panels.

m) The glass fitting on the doors shall be made with safety glasses (NBR-9491).

n) The vehicle shall have an electric interlocking between the control circuits of the doors and traction, so that, in regular conditions, it will not be able to move with the doors open.

o) A key shall be fitted in the outer side of the vehicle to open the front door, so that the driver is able to get into it.

p) A bypass switch shall be fitted near the doors mechanism, on the front door,  which will allow for the regular moving of the vehicle in the case of defect of the interlocking with the traction.

q) The compressed air feeding system for the doors cylinders shall have a properly dimensioned container, in order to keep the system uniform, and it shall have a pressure reduction valve at its entrance.

Steps
a) The structure of the steps shall be designed taking into account the cyclic loading effect, from the embarking and disembarking of the passengers and which may cause possible fatigue problems.

b) The steps and their connection with the rest of the structure shall support six people, weighing 640 N each.

c) All parts of the steps that may be touched by the passengers, being in contact with the ground, shall be electrically insulated from the rest of the vehicle.

d) There shall be 2 (two) steps, at most, between the vehicle and the ground.

e) The inner corners of the steps shall be rounded to prevent the accumulation of dirt, and the edges shall not have clasps in order to prevent the passengers from stumbling

f) The steps shall be coated with antiskid material.

Windows, windshields and rear windshields
a) All glasses utilized in the windows and fixed must be tempered, except for the front and rear windshields, which shall be laminated, with a 70% minimum transparency.

b) All windows, windshields and fixed glasses must be protected from water dripping from the roof in the case of rain.

c) The frames of the movable part of the window shall allow for a smooth sliding with an effort lower than 20N, and that characteristic shall not suffer any change due to the constant use. They shall be coated with a fabric in similar material so as to reduce the vibration and noise levels.

d) The height of the front windshield shall allow for a visual angle higher than 20º (twenty degrees) for drivers within the anthropometric range specified in the ABNT NBR 6056/80 guideline and its complementaries.

e) The back windshield must be ample, with its bottom immediately above the back of the rear seat and its top part following the same height as the side glasses, and it shall not cause interior reflecting.

f) It shall have emergency windows located on both sides of the vehicle and their operation shall be easy, with clear and distinct instructions on their handling, located according with the following description:

- 2 (two) windows located on the left side of the usual vehicle, non-adjacent and distributed equally.

g) The windows shall have a 900 mm minimum height and a 1,400 mm minimum length. Their bottom shall be located at 900 mm above the floor, at most, while their top shall be located 1.750 mm above the floor, at least.

h) In case the vehicle is not air-conditioned, the side windows shall be divided in two equal parts in their height, with sliding panes on top and fixed panes at the bottom, except for the windows behind the back doors.

i) A sun visor shall be provided to be used by the driver.

Passengers’ seats
a) The seats shall be upholstered and provided with a head protection.

b) The upholstering shall be anatomically shaped for a perfect pressure uniformity.

c) All passengers’ seats shall be installed forward-oriented, except for those installed on the wheel boxes, which may be back-to-back with other seats or laterally located.

d) The seat and its back shall be independent.

e) The seats installed on the wheel boxes shall be provided with armrests in the aisle side.

f) All seats shall be provided with handles installed on top of the seat back. 

g) The back seat shall comprise individual or double seats, instead of a continuous seat.

h) The whole metallic frame of the seats shall be built with an anti-corrosion material or with a material protected against corrosion by means of the proper treatment.

i) All seats shall be at least 30 mm far from the interior sides of the vehicle body.

Posts, balusters, handrails and supports
a) The vehicle shall have support rails for the passengers, in adequate quantities, in the shape of posts, balusters, handrails and supports, and their distribution shall be done in such a way that the passenger, when moving along a crowded vehicle, may always have a support within his/her reach.

b) Balusters, handrails and posts, as well as their connections with the vehicle frame, shall endure the pressures of the everyday utilization without presenting permanent deflections.

c) The handrail height shall remain constant along the vehicle.

d) The posts, balusters and handrails located near the doors shall be electrically insulated from the rest of the vehicle body.

e) The top handrails, located above the single seats shall be installed with their axis at 1,850 mm above the floor.

f) The top handrails aligned with the sides of the seats, as well as their extensions in the regions where the aisle is wider, shall be located approximately 1,900 mm above the floor.

g) All the variations in height and direction of the top handrails shall be slightly curved.

h) All the top handrails and balusters shall end in a curve fastened on the ceiling and the side of the vehicle, respectively.

i) The handrails of the steps shall have a support on the first and second steps and on the ceiling, at a height between 860 mm and 960 mm from the natural inclination of the stair.

j) The posts, the top handrails, and the stair handrails shall be made with a round tube with a 30 or 40 mm exterior diameter, made in stainless steel or aluminum tubes with a surface treatment.

Panels-screens
a) All panels shall have round corners and edges, as well as a 40 to 60 mm distance from the floor and the ceiling, in the case of the driver’s sun visor.

b) The vehicle shall be provided with panels-screens in front of each seat turned to the stairs and behind the driver’s seat.

c) The panels-screens located in front of the seats that are turned to the stairs shall be as wide as the corresponding seats.

d) The panels shall be manufactured in non-corrosion and opaque material.

e) The finishing material shall be the same one utilized in the coating.

Driver’s seat
a) The driver’s seat (and the ticket-collector’s, if applicable) shall be provided with a safety belt, a head protection and an anatomic shape, molded in the upholstering material so as to ensure good comfort levels to an operator within the anthropometric range specified in ABNT NBR 6056/80 guideline and the complementary guidelines.

b) The steering-wheel shall be coated.

c) The blinker lever shall be fitted on the left side of the steering column and be provided with an automatic return.

d) The horn shall be blown by means of a button located preferably on the steering-wheel.

Speedometer/odometer
The speed indication system and at least one non-settable accumulator of the distance traveled shall be installed in a sole instrument and the unit of measure for distance shall be the kilometer (km). The speedometer shall indicate the 80 km/h speed with a 2% accuracy and be graduated with 10 km/h sections, with 5 km/h subsections just with a broken line marking.

The kilometrical accumulator shall be provided with six digits, reaching its maximum capacity at 999.999 km.

Tachograph/computer aided graphic recorder
Manometer
The manometer shall measure the pressures in the air chambers of the front and back brakes independently, by means of two pointers and its scale graded from 0 to 10 bar, partitioned every 2 bar.

Lighted indicators

The dashboard shall have the following lighted indicators:

· traction;

· air brake;

· insulation of the 220 V circuit;

· motor ventilation/temperature;

· stop requested;

· reverse gear selection;

· on speed;

· high beam;

· blinker;

· parking brake applied.

Ventilation and air-conditioning

The vehicle shall be provided with 2 (two) forced ventilation systems:

· ventilation/windshield defogger;

· ventilation or air-conditioning of the passengers compartment.

The supplier shall specify and quote an air-conditioning system as an option.

Interior communication system
The communication between passengers and the driver shall be performed by means of the stop sign operated by means of buttons installed respectively on the posts and along the whole paid area in the vehicle.

When the stop sign is pressed for the first time, a short sound sign shall ring near the driver and lighted signs shall switch on, and that sound shall not ring another time, even if the stop sign is pressed again.

The system shall be reset when the doors are closed, after leaving the bus-stop, or by means of the reset button on the dashboard.

The lighted stop signs shall remain lighted until the doors are opened.

The lighted signs shall be amber, so that they are seen at daylight, and located on the following places:

· near the driver’s seat;

· on the dashboard;

· near the mechanisms protecting boxes of the disembarking doors.

Interior lighting system

The interior lighting system shall comply with the CONMETRO Resolution 01/93, utilizing fluorescent lights, preferably protected by translucent material. 

Exterior lighting system and signaling

The vehicle shall have:

Headlights, body demarcating lamps, brake lights, blinkers, backing lights, license plate light, equipment boxes lights.

The intensities of the whole lighting shall follow the specific ABNT guidelines and the traffic legislation.

Painting

The exterior painting, interior visual communication and exterior visual communication of the vehicle shall be those determined by the EIP, whose definition will take place up to three months before the date previous to the delivery of the vehicles.

Accessories

The vehicle shall be supplied with all the accessories allowing for the adequate safety conditions required by the legislation in effect.

The vehicle shall have a fire extinguisher loaded with 6 kg chemical powder, according to ABNT NB 161 guideline, and shall be installed within the driver’s reach.

· Safety triangle.

· Package compartment to be used by the driver.

Towing devices

The vehicle shall be provided with towing devices in both ends, so as they do not interfere in the operation and in the bumpers action.

The device shall be such that the tow bar will work with no interference with the bumper.

The vehicle shall have on its front end a connector to receive signs of the towing vehicle to switch on the backlights, brake lights and blinkers.

Near the bumpers there shall be a fast air connector for the brakes and another one for the wet chamber, when the vehicle is towed.

Ticket collection system

The ticket collection system provides for the use of a ratchet wheel with electronic locks near the (front) embarking door of the vehicle.

Destination Electronic Panel (PED)

The buses shall be provided with Destination Electronic Panels (DEP) in the front and side ends, being perfectly visible even under natural or artificial lights.

The messages on the panels shall be legible, with no interference impairing the free view of the route by users located at least 50 meters from the vehicle, at the extremity of 65 degrees to both sides of the perpendicular line of the center of the main plan of the messages area.

Panels with minimum 1,000 x 200 mm dimensions shall be utilized. The height of the alphanumeric characters shall not be less than 160 mm, except for extraordinary cases duly justified.

The Electronic Panel shall present the Flip Dot concept, configuring the messages by means of software-controlled lines and columns.

The DEP box shall be impervious to water, dust, dirt and insects during the usual operation or washing. In the front DEP, the glass shall be tilted 7 degrees frontward to prevent sunlight or public lights reflections, allowing for their reading under any exterior lighting condition.

The interior lighting of the panel shall be done so as to reduce reflection during the nightly use. The feeding of the panels shall be compatible with the capacity and electric offer of the vehicle.

In order to certify reliability, the equipment shall be tested for at least 12 continuous hours of operation in a 70º Celsius temperature. It shall also be qualified to operate between -5º and 70º C.

6 – BASIC TECHNICAL SPECIFICATIONS FOR THE HYDROGEN SUPPLY

6.1 – HYDROGEN QUALITY REQUIREMENTS

The hydrogen fuel cells system is still a recent technology, where the prototypes are extremely expensive, and the catalyzer applied on the cell membrane is sensitive to some elements and chemical compounds, especially to the carbon monoxide (CO) and sulphur compounds, which may cause poisoning or passivation of the catalyzers and a decrease in the efficiency of the cell, damages to the membrane and the resulting loss of the cell or of the hydrogen cells battery. Bearing in mind these considerations, the quality standards of the hydrogen fuel expounded in the following table must be strictly respected.

On the other hand, in order to increase the cell efficiency, some water must be introduced by means of the hydrogen humidification to keep the control on the conductivity of the membrane and of the electrode. A small oxygen concentration (<5000 ppm) in the fuel is also accepted to help the beginning of the oxidation.

That way, the minimum quality requirements required for the hydrogen supplied to the vehicle are:

	total purity at the vehicle storage level
	>99,95%

	maximum CO concentration (in case it is free from sulphur)
	<10 ppm 

	maximum S concentration (measured as H2S or SO2)
	Free (<1ppm)

	maximum S + CO concentration
	<10 ppm

	maximum N2 concentration
	<400 ppm

	maximum HC concentration (measured as methane)
	<10 ppm

	maximum KOH concentration
	Free (<1ppm)

	oxygen addition (*)
	<5.000 ppm

	water addition (*)
	Saturated gas in the maximum pressure


* in the case of hydrogen produced by electrolysis, the addition of O2 e and water may be considered as part of the production process, as long as it does not imply the introduction of other non-specified contaminators.

These specifications shall be necessarily followed in the case of the hydrogen placed in the vehicle containers, so the supplier shall specify in detail the procedures that it recommends in the case of transfer from intermediary containers, from the production of the gas up to the final supply of the vehicle.

6.2 – HYDROGEN SUPPLY BY THIRD PARTIES 

In case of a supply by third parties, the hydrogen shall be supplied every two to five days, so as to ensure the continuous operation of the vehicles. That supply, estimated as a nominal hydrogen volume of 200 kg/ day (2000Nm3/day), shall be requisitioned by EMTU-SP whenever it is necessary and at its exclusive discretion.

6.2.1 – Supply mode
The bidder shall detail thoroughly the procedures, requisites and specifications of the equipments required to the hydrogen supply by third parties, to the vehicles fueling, as well as the International guidelines required in the operations. The storage conditions shall comply with what is provided for in the Chapter 8 of this Invitation to Bid.

If the hydrogen is to be periodically supplied, the storage requirement becomes obviously higher, and a subsystem must be specified, ensuring the fueling of the fleet without the risk of interruption in its operation.

6.3 – INSTALLATION

If the supply of hydrogen by third parties is more convenient to the trial stage of the project (stage 2), allowing for the concentration of all efforts in the development of the bus, the garages shall be equipped with just the storage and fuel equipments for the vehicles, complying with the requirements of chapter 8 of this Invitation to Bid. EMTU-SP, with the assistance of the UNDP and GEF, will be in charge of taking that decision, in case the convenience exists.

7 – BASIC TECHNICAL SPECIFICATIONS OF THE HYDROGEN PRODUCTION SUBSYSTEM

Economically speaking, one of the most promising options for the production of hydrogen is setting the subsystems in the area of the garage itself, preventing additional transportation and storage costs and gas contamination problems during the transfer from one container to another. In that case, the hydrogen production equipment shall be preferably modular, so as the investments may be progressive, according to the size of the fleet and the fuel demand. 

If the production process involves a high consumption of electric power (as in the case of electrolysis), it shall be utilized out of peak times, at lower prices, and considering the largest daily operation period of time possible in order to decrease the installed power and the electric distribution network.

The production, storage and fueling facilities in the garages shall be provided with a sensor to detect hydrogen leakages, associated to alarm devices, fans and exhausters. The areas intended to such facilities shall be isolated from the other facilities and buildings. 

The suppliers of all infrastructure equipment shall be responsible for their assembly, installation and maintenance during the whole development stage period (4 years).

7.1 – OPTIONS FOR THE PRODUCTION TECHNOLOGY

The hydrogen to be supplied shall be obtained from renewable energy sources, and the production by means of water electrolysis is the preferred one, for it does not generate the contaminating elements mentioned above, preventing the poisoning of the cell catalyzers, remarking that the optimization of the use of electric power is part of this project’s concept. That way, the hydrogen produced by this process may be 99.95% pure, as long as the impurities contained are basically water and oxygen and free from electrolyte compounds. 

7.2 – BASIC TECHNICAL SPECIFICATIONS FOR THE HYDROGEN PRODUCTION AND COMPRESSION SUBSYSTEM

The equipment required to the production and compression of hydrogen shall be described as detailedly and as thoroughly as possible, indicating the following items:

· the area required to settle the hydrogen production and compression equipment;

· basic layout of the facilities, with approximate measures;

· energy consumption per kg of hydrogen produced and installed power of the equipment;

· procedures for the equipment operation, the reliability degree of the system, safeguards against occasional failures, mainly concerning the issue of gas leakage, possible risks of accidents and protection against environmental damages;

· description of the leakage monitoring system and safety alarms;

· estimate of the cost of the hydrogen placed in the containers of the garage and of the vehicle.
The equipment used in the hydrogen production subsystem by water electrolysis and their compressors shall be designed to meet the following technical requirements:

7.2.1 - Efficiency

The overall efficiency of the conversion of electric power into hydrogen inner energy shall be superior to 60%, and the bidder must provide the specifications of the electrodes and their main performance features (potential difference, electrode performance curves, etc.).

7.2.2 – Durability and Reliability

As a project target of the trial or development stages, in the design of each subassembly, the quantity of failures that may occur implying repairs out of the maintenance intervals shall be provided. The equipment shall not present failures interrupting their operation longer than 5 consecutive days and in intervals lower than 30 days.
The durability previewed for the equipment shall be 15 (fifteen) years or 5,000 accumulated hours of use. The supplier shall provide a 4 (four)-year warranty on the operation and be responsible for a preventive maintenance plan, including the replacement of vital parts, ensuring the supply of the subsystem with the reliability desired, and specify the terms for the replacement of components before the occurrence of failures.

7.2.3 – Noise emission  
The hydrogen production facilities shall comply with the legal requirements issued by the Government of São Bernardo do Campo and CETESB for industrial facilities. They shall not emit noise exceeding the 55 dB (A) level in the boundaries of the grounds where they are fitted.
7.2.4 – Electromagnetic noise emission

The supplier shall ensure the protection required to prevent interferences on the equipment in the surroundings, such as pacemakers, airbags, ABS brakes, etc., besides describing and specifying the protection devices utilized with that purpose.

In the electro-electronic equipment, sensitive to the generation of electromagnetic noise impairing radio-reception, the proper filters to suppress that noise shall be provided.

The radio-interference (electromagnetic noise) levels generated by the vehicle will be subjected to the buyer’s approval. 

7.2.5 – Pressure of the hydrogen supplied to the vehicles

The nominal pressure of the hydrogen supplied to the vehicles is 350 to 380 bar. The hydrogen production equipment shall meet the specifications ensuring the resistance, the imperviousness and its perfect operation under those pressures, and supply the gas in such a way that the pressure will be maintained during the whole fueling period of the vehicles, without creating conditions likely to impair the operation.

7.2.6 – The area occupied by the facilities

The area occupied by the facilities shall not exceed 70 m2.

7.2.7 – Safety Guidelines

The supplier shall specify the Safety Guidelines utilized and manifest the compliance of his product with those guidelines, indicating the types of sensors utilized and their location, as well as the conception of the monitoring and safety system concerning leakages.

It is advisable that the subsystem control devices have diagnostic indicators of defects, hydrogen leakages and other safety items, and that there are integrated control and supervision devices.

7.2.8 - Painting

The exterior painting of the facilities will be determined by the EIP, whose definition will be made up to 3 months before de date previous to the subsystem delivery.

7.3 – REQUIREMENTS OF THE HYDROGEN PRODUCTION AND COMPRESSION SUBSYSTEM
The supplier shall specify all the requirements of its product that will demand changes in the garage fittings, such as electric and hydraulic fittings, the need of heat exchangers, etc.

Those specifications shall be previously approved by EMTU-SP and all changes shall be conducted by the transportation operator, with project allowances provided with that purpose, supervised by EMTU-SP.

7.4 – OPTIONS FOR THE HYDROGEN PRODUCTION TECHNOLOGY

In case the suitable hydrogen production subsystems aren’t offered, EMTU-SP shall opt, at its own discretion, for the production of hydrogen from renewable energy sources and produced by means of any other commercially proved process, as long as the basic purity specifications described above are maintained. 

Equipment based on other commercially proved processes (ex.: biomass or ethanol gasification) may be proposed for evaluation and shall necessarily respect the specifications mentioned previously, concerning the quality of the hydrogen produced and the minimum standards of contaminating elements and compounds. In addition, they shall comply with the requirements concerning electrolyzers, when applicable, or with similar requirements concerning their performance, durability, etc.

Additionally, in processes that cause pollutant emissions, the facilities shall comply with the environmental and occupational requirements that may be applied to the garage environment, besides being unable to create adverse conditions to its operation.

8 – BASIC TECHNICAL SPECIFICATIONS OF THE HYDROGEN STORAGE AND SUPPLY SUBSYSTEM 

The hydrogen storage shall be performed as a gas, under a 350bar pressure. One must take into account that the vehicles fueling will be made during the night period and the hydrogen production will take place 20 hours per day. The fuel shall be stored in a quantity ensuring the vehicles fueling for 10 (ten) consecutive days and, when it is supplied by third parties, in the proper frequency so as to prevent interruption in the vehicles operation.

The suppliers shall present the procedures required to the hydrogen storage subsystem operation and vehicles fueling, including the supply frequency and the minimum stock of the fuel.

The suppliers of all infrastructure equipment shall be responsible for their assemblies, fittings and maintenance for the whole period comprised by the second stage (4 years).

Those fittings shall be provided with sensors to detect hydrogen leakages, connected to alarm devices, fans and exhausters. The areas previewed for such fittings shall be isolated from the other facilities and buildings. 

8.1 – THE REQUIRED EQUIPMENT 

The equipment required to the hydrogen storage and its transfer to the vehicles shall be described as detailedly and thoroughly as possible, indicating the following items:

· the area required to install the equipment for hydrogen storage and transfer to the vehicles containers;

· basic layout of the facilities, with approximate measures;

· energy consumption per hydrogen kg transferred to the vehicles (in case there is an additional pumping) and the installed power of the equipment, if it is applicable;

· the procedures for the equipment operations, the degree of reliability of the system, safety in case of occasional failures, mainly concerning the gas leakage issue, possible accident risks and protection against environmental damages;

· description of the leakage monitoring and safety alarms systems;

· estimate of the cost of the hydrogen placed in the vehicle container.

The consumption capacity forecasted is 70 to 200 kg/day, in the pilot trial stage with 3 to 8 buses, respectively.

The equipment shall be designed to meet the following requirements:

8.1.1 – Durability and reliability

As a project target of the trial or development stages, in the design of each subassembly, the occurrence of failures causing an interruption in the fueling operation implying repairs out of the maintenance intervals shall be prevented.
The durability previewed for the equipment shall be 15 (fifteen) years or 5,000 accumulated hours of use. The supplier shall provide a 4 (four)-year warranty on the operation and be responsible for a preventive maintenance plan, including the replacement of vital parts, ensuring the supply of the subsystem with the reliability desired, and specify the terms for components replacement before the occurrence of failures.

8.1.2 – Noise emission

The hydrogen fueling operation shall not produce noise exceeding the 55 dB(A) level in the boundaries of the grounds where it is fitted.

8.1.3 – Resistance to pressure and imperviousness 

The hydrogen storage and vehicles fueling system shall meet the specifications ensuring the resistance and imperviousness for a 350bar nominal pressure.

8.1.4 – The area occupied by the facilities

The area occupied by the hydrogen storage facilities and transfer to the vehicles shall not exceed 30 m2, and must be suitably designed so as to ease the access and moving of the vehicles to be fueled.

8.1.5 – Safety Guidelines

The supplier shall specify the Safety Guidelines utilized and manifest the compliance of his product with those guidelines, indicating the types of sensors utilized and their location, as well as the conception of the monitoring and safety system concerning leakages.

It is advisable that the subsystem control devices have diagnostic indicators of defects, hydrogen leakages and other safety items, and that there are integrated control and supervision devices.

8.1.6 – Painting

The exterior painting of the facilities will be determined by the EIP, whose definition will be made up to 3 months before de date previous to the subsystem delivery.

8.1.7 – Emergency supply

In order to ensure the ongoing buses operation during a period of occasional failure in the hydrogen production, the garage storage subsystem shall allow for the gas supply by third parties. That is the sole emergency instance in which the supply of hydrogen that has not been produced by a renewable source shall be accepted.

8.2 – OPERATIONS PROCEDURE FOR THE VEHICLES FUELING

Handbooks shall be provided containing the operations procedure for the vehicles fueling, the measures required to prevent gas contamination, accident prevention and procedures in case of accidents, as well as training courses for the fueling subsystem operation and explanations concerning the risks of the hydrogen and/or equipment handling.

The supplier shall indicate in detail the rates and parameters characterizing the performance in the vehicles fueling, mainly concerning the storage volume, number of vehicles that may be sequentially fueled, fueling time for each vehicle, considering the first and the last vehicle fueled in the sequence.

The bidder shall also provide an estimate of the number of employees and the qualification required from those who will operate the fueling subsystem. All cost and personnel estimates shall take into account the assumption of work for 3, 10 and 200 vehicles.

9. COMPLEMENTARY CONDITIONS

9.1 – TRAINING

Technical and operations handbooks for all the equipment fitted shall be provided, besides a specific training concerning the systems operation. In addition, the specific safety guidelines shall be described for the equipment installed and procedures in case of accidents.

Training courses for the personnel belonging to the Operator Company, indicated by the EIP, shall be scheduled, on the technologic concepts of the systems acquired and on the operation and maintenance procedures of the equipment and vehicles, with an annual updating and with a frequency to be established in agreement with the EIP, during the whole trial period.

9.2 - MAINTENANCE

The suppliers or supplier consortium of the main systems and subassemblies shall offer to the EIP the maintenance procedures, the training programs and permanent technical support with a residing engineer, placed at the EIP disposal. 

The fittings in the garages for the maintenance of the vehicles shall be provided with sensors to detect hydrogen leakages inside the garage, connected to alarm devices, fans and exhausters. The area previewed for the maintenance of the hydrogen buses shall be isolated from the areas where the other buses circulate.

For each subsystem a detailed Preventive Maintenance Plan of the equipment and components installed shall be presented, in which the terms for the replacement of parts and equipment before the occurrence of failures shall be specified.
As to the fixed fueling systems, those shall not present severe failures resulting in hydrogen leakage, with the risk of severe accidents. Other failures whatsoever that may occur out of the maintenance interval shall be forecasted, specified, duly quantified and the corrective procedures shall be clearly established. The occurrence of such failures shall not, under any circumstance, compromise the bus transportation operation system.

The average effective life of the production, storage and fueling subsystems shall be at least 15 years. Taking into account that the small pieces of equipment and components may be replaced more frequently, the main equipment subassemblies shall last longer than that.

The manufacturer shall indicate the reliability predicted in its project, which will be an object of scoring.
9.3 – SPARE PARTS

The suppliers shall propose plans for the replacement of parts, both for preventive maintenance and in the case of failures, so as to ensure the full operation of all pieces of the equipment and, in the case of failures, brevity in the repairs that may be required, preventing occasional detriments to the bus transportation system.

9.4 – SAFETY PROCEDURES

The suppliers of all subsystems, mainly those associated with the hydrogen, shall provide the safety procedures and recommendations required to their operation, as well as the overall safety of the full garage facilities. The recommendations shall include those related to the recommended distances from other pieces of equipment.

Annex E

SUPPLEMENTAL PROVISIONS TO THE PROJECT DOCUMENT: THE LEGAL CONTEXT
GENERAL RESPONSIBILITIES OF THE GOVERNMENT,


UNDP AND THE EXECUTING AGENCY

1.
All phases and aspects of UNDP assistance to this project shall be governed by and carried out in accordance with the relevant and applicable resolutions and decisions of the component UN organs and in accordance with UNDP's policies and procedures for such projects, and subject to the requirements of the UNDP Monitoring Evaluation and Reporting System.

2.
The Government shall remain responsible for this UNDP-assisted development project and the realization of its objectives as described in this Project Document.

3.
Assistance under this Project Document being provided for the benefits of the Government and the people of Brazil, the Government shall bear risks of operations in respect of this project.

4.
The Government shall provide to the project the national counterpart personnel, training facilities, land, buildings, equipments and other required services and facilities.  It shall designate the Government Co-operating Agency named in the cover page of this document (hereinafter referred to as the "Co-operating Agency"), which shall be directly responsible for the implementation of the Government contribution to the project.

5.
UNDP undertakes to complement and supplement the Government participation and will provide through the Executing Agency the required expert services, training, equipment and other services within the funds available to the project.

6.
Upon commencement of the project, the Executing Agency shall assume primary responsibility for project execution and shall have the status of an independent contractor for this purpose.  However, that primary responsibility shall be exercised in consultation with UNDP and in agreement with the Co-operating Agency.  Arrangements to this effect shall be stipulated in the Project Document as well as for the transfer of this responsibility to the Government or to an entity designated by the Government during the execution of the project.

7.
Part of the Government's participation may take the form of a cash contribution to UNDP. In such cases, the Executing Agency will provide the related services and facilities and will account annually to UNDP and to the Government for the expenditures incurred.

Participation of the Government

8.
The Government shall provide to the project the services, equipment and facilities in the quantities and at the time specified in the Project Document.  Budgetary provision -  either in kind or in cash - for the Government's participation so specified shall be set forth in the Project budgets.

9.
The Co-operating Agency shall, as appropriate and in consultation with the Executing Agency, assign a director for the project on a full-time basis.  He shall carry out such responsibilities in the project as are assigned to him by the Co-operating Agency.

10.
The estimated cost of items included in the Government contribution, as detailed in the Project budget, shall be based on the best information available at the time of drafting the project proposal.  It is understood that price fluctuations during the period of execution of the project may necessitate an adjustment of said contribution in monetary terms; the latter shall at all times be determined by the value of the services, equipment and facilities required for the proper execution of the project.

11.
Within the given number of work-months of personnel services described in the Project Document, minor adjustments of individual assignments of project personnel provided by the Government may be made by the Government in consultation with the Executing Agency, if this is found to be in the best interest of the project.  UNDP shall be so informed in all instances where such minor adjustments involve financial implications.

12.
The Government shall continue to pay the local salaries and appropriate allowances of national counterpart personnel during the period of their absence from the project while on UNDP fellowships.

13.
The Government shall defray any customs duties and other charges related to the clearance of project equipment, its transportation, handling, storage and related expenses within the country.  It shall be responsible for its installation and maintenance, insurance, and replacement if necessary, after delivery to the project site.

14.
The Government shall make available to the project - subject to existing security provisions - any published and unpublished reports, maps, records and other data which are considered necessary to the implementation of the project.

15.
Patent rights, copyrights and other similar rights to any discoveries or work resulting from UNDP assistance in respect of this project shall belong to UNDP.  Unless otherwise agreed by the parties in each case, however, the Government shall have the right to use any such discoveries or work within the country free of royalty and any charge of similar nature.

16.
The government shall assist all project personnel in finding suitable housing accommodation at reasonable rents.

17.
The services and facilities specified in the Project Document which are to be provided to the project by the Government by means of a contribution in cash shall be set forth in the Project budget.  Payment of this amount shall be made to UNDP in accordance with the Schedule of Payments by the Government.

18.
Payment of the above-mentioned contribution to UNDP on or  before the dates specified in the Schedule of Payments by the Government is a prerequisite to commencement or continuation of project operations.

Participation of UNDP and the Executing Agency

19.
UNDP shall provide to the project, through the Executing Agency, the services, equipment and facilities described in the Project Document.  Budgetary provision for the UNDP contribution as specified shall be set forth in the Project budget.

20.
The Executing Agency shall consult with the Government and UNDP on the candidature of the Project Manager
 who, under the direction of the Executing Agency, will be responsible in the country for the Executing Agency's participation in the project.  The Project Manager shall supervise the experts and other agency personnel assigned to the project, and the on-the-job training of national counterpart personnel.  He shall be responsible for the management and efficient utilization of all UNDP-financed inputs, including equipment provided to the project.

21.
The Executing Agency, is consultation with the government and UNDP, shall assign international staff and other personnel to the project, as specified in the Project Document, select candidates for fellowships, and determine standards for the training of national counterpart personnel.

22.
Fellowships shall be administered in accordance with the fellowships regulations of the Executing Agency.

23.
The Executing Agency may, in agreement with the Government and UNDP, execute part or all of the project by subcontract.  The selection of subcontractors shall be made, after consultation with the Government and UNDP, in accordance with the Executing Agency's procedures.

24.
All material, equipment and suppliers which are purchased from UNDP resources will be used exclusively for the execution of the project, and will remain the property of UNDP, in whose name it will be held by the Executing Agency.  Equipment supplied by UNDP shall be marked with the insignia of UNDP and of the Executing Agency.

25.
Arrangements may be made, if necessary, for a temporary transfer of custody of equipment to local authorities during the life of the project, without prejudice to the final transfer.

26.
Prior to completion of UNDP assistance to the project, the Government, UNDP and the Executing Agency shall consult as to the disposition of all project equipment provided by UNDP. Title to such equipment shall normally be transferred to the Government, or to an entity nominated by the Government, when it is required for continued operation of the project or for activities following directly there from.  UNDP may, however, at its discretion, retain title to part or all of such equipment.

27.
At an agreed time after the completion of UNDP assistance to the project, the Government and UNDP, and if necessary the Executing Agency, shall review the activities continuing from or consequent upon the project  with a view to evaluating its results.

28.
UNDP may release information relating to any investment-oriented project to potential investors, unless and until the Government has requested UNDP in writing to restrict the release of information relating to such project.

Rights, facilities, privileges and immunities

29.
In accordance with the Agreement concluded by the United Nations (UNDP) and the Government concerning the provision of assistance by UNDP, the personnel of UNDP and other United Nations organizations associated with the project shall be accorded rights, facilities, privileges and immunities specified in said Agreement.

30.
The Government shall grant UN Volunteers, if such service are requested by the Government, the same rights, facilities, privileges and immunities as are granted to the personnel of UNDP.

31.
The Executing Agency's contractors and their personnel (except nationals of the host country employed locally) shall:


(a)
Be immune from legal process in respect of all acts performed by them in their official capacity in the execution of the project;


(b)
Be immune from national service obligations;


(c)
Be immune, together with their spouses and relatives dependent on them, from immigration restrictions;


(d)
Be accorded the privileges of bringing into the country reasonable amounts of foreign currency for the purposes of the project or for personal use of such personnel, and of withdrawing any such amounts brought into the country, or in accordance with the relevant foreign exchange regulations, such amounts as may be earned therein by such personnel in the execution of the project;


(e)
Be accorded, together with their spouses and relatives dependent on them, the same repatriation facilities in the event of international crises and diplomatic envoys.

32.
All personnel of the Executing Agency's contractors shall enjoy inviolability for all papers and documents relating to the project.

33.
The Government shall either exempt from or bear the cost of any taxes, duties, fees or levies which it may impose on any firm or organization which may be retained by the Executing Agency and on the personnel of any such firm or organization, except for nationals of the host country employed locally, in respect of:


(a)
The salaries or wages earned by such personnel in the execution of the project;


(b)
Any equipment, materials and supplies brought into the country for the purposes of the project or which, after having been brought into the country, may be subsequently withdraw there from;


(c)
Any substantial quantities of equipment, materials and supplies obtained locally for the execution of the project,  such as, for example, petrol and spare parts for the operation and maintenance of equipment mentioned under (b) above, with the provision that the types and approximate quantities to be exempted and relevant procedures to be followed shall be agreed upon with the Government and, as appropriate, recorded in the Project Document; and


(d)
As in the case of concessions currently granted to UNDP and the Executing Agency's personnel, any property brought, including one privately owned automobile per employee, by the firm or organization or its personnel for their personal use or consumption or which, after having been brought into the country, may subsequently be withdraw there from upon departure of such personnel.

34.
The Government shall ensure: (a) prompt clearance of experts and other persons performing services in respect of this project and (b) the prompt release from customs of (i) equipment, materials and suppliers required in connection with this project and (ii) property belonging to and intended for the personal use or consumption of the personnel of UNDP, its Executing Agencies, or other persons performing services on their behalf in respect of this project, except for locally recruited personnel.

35.
The privileges and immunities referred to in the paragraphs above, to which such firm of organization and its personnel may be entitled, may be waived by the Executing Agency where, in its opinion or in the opinion of UNDP, the immunity would impede the course of justice and can be waived without prejudice to the successful completion of the project to the interest of UNDP or the Executing Agency.

36.
The Executing Agency shall provide the Government, through the Resident Representative, with the list of personnel to whom the privileges and immunities enumerated above shall apply.

37.
Nothing in this Project Document or Annex shall be construed to limit the rights, facilities, privileges or immunities conferred in any other instrument upon any person, natural or juridical, referred to hereunder.

SUSPENSION OR TERMINATION OF ASSISTANCE

38.
(a)
UNDP may, by written notice to the Government and to the Executing Agency concerned, suspend its assistance to any project if, in the judgement of UNDP, any circumstance arises which interferes with or threatens to interfere with the successful completion of the project or the accomplishment of its purposes.  UNDP may, in the same or a subsequent written notice, indicate the conditions under which it is prepared to resume its assistance to the project.  Any such suspension shall continue until such time as such conditions are accepted by the Government and as UNDP shall give written notice to the Government and the Executing Agency that it is prepared to resume its assistance.


(b)
If any situation referred to in subparagraph (a) above shall continue for a period of fourteen days after notice  thereof and of suspension shall have been given by UNDP to the Government and the Executing Agency, then at any time thereafter during the continuance thereof, UNDP may, by written notice to the Government and the Executing Agency, terminate the project.

(c)  The provisions of this paragraph shall be without prejudice to any other rights or remedies the UNDP may have in the circumstances, whether under general principles of law or otherwise.

FINANCIAL AND ACCOUNTING ARRANGEMENTS
A. General

1. The Implementing  Agency (hereinafter referred to as “the Government”) is responsible to the Administrator of UNDP for the custody and proper use of funds advanced to it by UNDP.

2.  The Government will maintain separate accounts (including a separate bank account) for UNDP resources. It will use the funds provided to it only for inputs financed by UNDP, in accordance with the project budget covering UNDP’s contribution (Part IV of the Project Document).

3.  Advances of funds to and payments by UNDP on behalf of Governments are governed by the applicable UNDP financial regulations, rules and directives regarding the utilization of currencies.

4.  The Government  will provide UNDP with financial statements of UNDP funds received and spent, prepared in accordance with the UNDP financial year (1 January to 31 December) in English. The periodicity and content of such statements are set out below. Annual financial statements will be audited by the legally recognized auditors of the Government’s own accounts. To the extent feasible, the audit principles and procedures prescribed for the United Nations will be applied by the auditors, who will provide audit reports annually, together with the reports set out below.

5.  For the purpose of reporting to UNDP, US dollar equivalents will be calculated at the United Nations operational rates of exchange. The Resident Representative of  UNDP will inform the Government of such United Nations rates of exchange and of changes thereto when they occur.

B.  Advance of Funds

6.  Advances will be made by the Resident Representative  at the request of the Government in accordance with the Project Document and in the required currencies, subject to the conditions set out below.

7.  The Government will indicate its cash requirements from UNDP funds for each period of the schedule of advances included in Part IV of the Project Document at least two weeks before payment is due (Attachment 1 of this annex, Request for Advance of Funds).  Advances will be made by UNDP at the time indicated in the schedule of advances, in the amounts and currencies requested by the Government (see also paragraph 9 below for requests for cash advances in currencies not available to the UNDP field office). 

8.  If the schedule of advances included in the project document no longer reflects actual requirements for funds, a new schedule will be prepared by the Government in consultation with the Resident Representative, in accordance with the format indicated in Attachment 5 of this annex, Schedule of Advances.  Advances should normally be sufficient to cover  anticipated cash requirements for a maximum of three months.

9.  Advances in Local Currency.  Local currency advances to the Government will normally be made by the Resident Representative.

10.  Advances in Other Currencies. Advances to the Government in US dollars will be made by the UNDP Resident Representative if this currency is available to him/her. The Resident Representative will arrange for advances in currencies no available to him/her to be made by UNDP Headquarters or other field offices, as deemed appropriate.

C.  Direct Payment by UNDP 

11. At the request of the Government, UNDP will after verification of the supporting documentation, make payments directly to individuals or firms providing UNDP-financed services or goods. The requests will be addressed to the UNDP Resident Representative, who will either arrange for the payments to be made by his/her office or by UNDP Headquarters. The requests will indicate payee, amounts and currencies required, justification for the request and payment instructions reflecting payee’s bank, its address and the account number.

12.  The Resident Representative will provide the Government with statements of direct payments made by UNDP within 15 days following 30 April, 31 August and 31 December, for incorporation in the Project Delivery Report in accordance with paragraph D.13(b) below.

D.  Periodic Financial Statements
13.  The Government will furnish the Resident Representative with certified financial statements within 30 days following 30 April and 31 August and within 60 days following 31 December. The statements will include the following:

a)  Status of Funds Advanced by UNDP (Attachment 2 of this Annex)

The statement will be submitted for each period indicated above and will be prepared in the currency of the advance. Separate statements will be issued where different currencies have been advanced. Each statement will reflect cumulatively for the year the amount of funds available at the beginning of the year, funds advanced by UNDP, funds expended by the Government during the reporting period and the resulting balance at the end of that period. The statement will also detail expenditure incurred by month in local currency and the US dollars equivalent calculated at the applicable UN operation rate of exchange.

b)  Project Delivery Report (Attachment 3 of this Annex)

The report will be submitted for each period indicated above and will reflect cumulative current year expenditure classified according to the items listed in the approved project budget and incorporate the expenditure incurred by the Government and, where appropriate, the expenditure statement of the Cooperating Agency, if any, and the statement of direct payments made by UNDP.

c)  Annual Report of UNDP- financed Non-expendable Equipment (Attachment 4 of this Annex)

The Government will furnish the Resident Representative , for the year to 31 December, within 60 days following that date and together with other financial statements due at the date, with an annual report of non-expendable equipment. The report will include all UNDP-financed non-expendable equipment furnished to the project during the year. 


Non-expendable equipment purchased by the Co-operating Agency, if any, and furnished to the project, will also be included. The report will describe each item in detail, list the identification number given by the Government and serial or registration number assigned by the maker and reflect the cost at the US dollars equivalent at the time of purchase calculated at the UN operational rate of exchange.

d)  Expenditure Statement for Jointly Financed Projects

In the case of joint financing of project activities by the Government and UNDP and, as the case may be, other sources of assistance, the certified financial statements referred to above shall be accompanied by a separate statement reflecting expenditure for the full project covering the same period as the certified financial statements. To this expenditure statement should be added an indication of the apportionment by the Government of the reported expenditure to UNDP’s contribution and other available funds.

14.  If the Government cannot submit the financial statements on the date on which they are due, it will inform the Resident Representative of the reasons and indicate the planned submission date.

E.  Government’s Annual Audit Financial Statements

15.  A certified and audited annual financial statement of the status of funds advanced by UNDP, as described in paragraph D.13(a) above, will be made available by the Government to the Resident Representative within 120 days after the end of the calendar year.

16.  The financial system will be audited and attested to the entity specified in paragraph 4 above.

F.  Government Final Financial Statements
17.  Upon financial completion of UNDP assistance to a project, the Government will provide final financial statements to cover the period 1 January to the date of either financial completion or refund of the unspent balance of UNDP funds (paragraph 18 below refers), if any. The financial statements will be audited so as to conform to the requirements set  out in paragraph E above. The format given in Attachment 2 and 3 of this annex should be used . The statements will be provided within 120 days from the date of financial completion to the Director, Division of  Finance of  UNDP, with copies to the UNDP Resident Representative.

18.  If there is an unspent  cash balance of UNDP funds held by the Government, that balance will be refunded by the Government in the currency of the advance not later than 30 days after the date of financial completion.

G.  Audit by UNDP
19.  All accounts maintained by the Government for UNDP resources may be audited by the UNDP internal auditors and/or the United Nations Board of Auditors or by public accountants designated by the United Nations Board of Auditors.

Attachment 1

GOVERNMENT OF BRAZIL

REQUEST FOR ADVANCE OF FUNDS FROM UNDP

FOR PROJECT       N( BRA/     /     
for the Period from  19      to       19     
	
	Cash in Hand at Beginning 
	Estimated Disbursements 
	Net Advance 
	Payment Details



	Currency
	of  Period
	to End of Period
	Required
	Bank Name and Address
	Account Title
	Number

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     










Certified:








Name







Title







Government Agency (Department)
Attachment 2

GOVERNMENT OF BRAZIL

STATUS OF FUNDS ADVANCED BY UNDP 

for the period 1 January to       19     
 (in  currency  )
	A. Summary of Funds Received and Expended
	Amount (in Currency of Advance)

	                    Balance at 1 January 19     
	     

	                    Add: Advances received from UNDP
	     

	                                    Total Funds Available for Project Purposes
	     

	
	

	                    Deduct:  Total Expenditure for Year to Date
	        1

	 
	

	                    Balance at       19     
	     

	
	

	                    Represented by:
	

	                                               Cash in Bank
	     

	                                               Cash on Hand
	     

	                    Balance at       19     
	     


B. Summary of Expenditure by Month
	
	Expenditure

(in Currency of Advance)
	UN Operational

Rate of Exchange
	Expenditure

(in US$ Equivalent)



	January
	     
	     
	     

	February
	     
	     
	     

	March
	     
	     
	     

	April
	     
	     
	     

	May
	     
	     
	     

	June
	     
	     
	     

	July
	     
	     
	     

	August
	     
	     
	     

	September
	     
	     
	     

	October
	     
	     
	     

	November
	     
	     
	     

	December
	     
	     
	     

	                Total
	               

	
	     

	
	
	
	

	Certified correct by:


	Approved by:



	Name
	Name

	Chief Accountant
	Title

	Government Agency (Department)
	Government Agency (Department)


	AUDIT CERTIFICATE

(As issued and signed by the Auditors)

REQUIRED ONLY FOR ANNUAL AUDITED

AND FINAL AUDITED FINANCIAL STATEMENTS 


Attachment 3

GOVERNMENT OF BRAZIL

PROJECT TITLE:                                                                                      PROJECT Nr.:      
PROJECT DELIVERY REPORT

FOR FUNDS PROVIDED BY UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)

FOR THE PERIOD 1 JANUARY TO       19     
(Prepared in US Dollars)

	
	
	
	EXPENDITURE

	Budget Line
	Description
	Budget for year
	Government
	UNDP Direct Payments
	Co-operating Agency
	Total

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
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	99.00
	TOTAL
	     
	     

	     
	     
	     


	Certified Correct by:
	Approved by:

	
	

	Name
	 Name

	Chief Accountant
	 Title

	Government Agency (Department)
	Government Agency (Department)


	AUDIT CERTIFICATE

(As issued and signed by the Auditors)

REQUIRED ONLY FOR ANNUAL AUDITED

AND FINAL AUDITED FINANCIAL STATEMENTS 


Attachment 4

GOVERNMENT OF BRAZIL

ANNUAL  REPORT OF UNDP - FINANCED NON-EXPENDABLE EQUIPMENT 

FOR PROJECT                                                                                       Nr.      
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PROJECT NUMBER AND TITLE
SCHEDULE OF ADVANCES 
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      TOTAL
       





ii. To Co-operating Agency





                      
C. FUNDS TO BE ADVANCED IN SUBSEQUENT PERIODS                                     
TOTAL ALLOCATION PER PROJECT BUDGET (LINE 99)
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UNITED NATIONS DEVELOPMENT PROGRAMME
BRAZIL COUNTRY OFFICE
AUDIT REQUIREMENTS FOR GOVERNMENT EXECUTION

OF UNDP FUNDED PROJECTS

1.0
General

1.1 
Accountability of Governments
Governments which execute UNDP projects are responsible for the management of all UNDP resources allocated to a project.  In this capacity, a government is accountable to the Administrator for the entirety of UNDP resources under its management.

 The administration by government of funds obtained from or through UNDP shall be carried out under their respective financial regulations, rules, practices and procedures to the extent that they provide adequate control over the resources.  Where the financial governances of a government do not provide the required guidance, those of UNDP shall apply.

 Each government shall maintain such accounts and records as are necessary to enable it to report on the financial status of funds obtained fro. or through UNDP.

 To ensure the existence of data required for UNDP management purposes, the Administrator is authorized to specify the basis, content and periodicity of reports on funds obtained from or through UNDP which are to be submitted by governments.

1.2. 
General Audit Requirement
Article XVII f the United Nations Development Programme Financial Regulations pertaining to external audit has been annexed for information to these requirements and shall, mutatis mutandis apply to audits of government-executed project.

The Administrator shall ensure that governments executing UNDP projects shall require their auditors to follow, to the extent feasible, the audit principles and Procedures prescribed for the United Nations with respect to funds obtained from or through UNDP and shall submit audit reports annually together with the reports specified in the project document and those mentioned in 3.3 below.


1.3     Audit Authority       


Audits of government-executed projects shall be conducted by the legally recognized

auditor of the government or by a commercial auditor engaged by the government.

2.0  
Purpose of the Requirements  

The purpose of these audit requirements is to provide auditors (herein after referred to as “the Auditor”) of government-executed with the UNDP accounting, reporting and auditing framework for government-executed projects which are discussed under the sections which follow.

3.0 
Financial Accounting, Monitoring and Reporting Procedures

3.1 
Accounting Controls


Adequate control systems should bee in place within a project management structure. A review of he general control environment as well as the specific internal accounting controls that are being used to support and validate transactions should be undertaken in order to determine whether satisfactory measures exist and are being followed to prevent losses or detect potential risks.

 

a) Review of General Controls
The general control environment includes a number of key project management factors which indicate whether or not the project is being executed in a conducive environment. These factors include:



-
Management approach



-
Organization structure



- Record-keeping



- Personnel


-
Delegation


-
Communication


-
Authority and responsibility


-
Policies and procedures


       b)  Review of Internal Accounting Controls

    The internal controls over responsibility, authority, certifying, recording, documenting and segregation of duties are maintained in order to reduce or eliminate risks associated with the financial operations of a project. The certification process is singled out as most significant to UNDP.




c) Certification                             

   
As part of fulfilling its fiduciary responsibility  for the management of UNDP resources, governments agree to follow a process that requires the designated authorized official (hereinafter referred to as the project management) to provide written certification is required by UNDP from the project management for:

- Requests for advances of project funds;

- Requests for UNDP to disburse project funds directly; and



- Project financial reports.

The certification function is designated by the government executing body to the personnel managing the project. This authority should be in writing.

3.2   
Funding of  Projects

a)   Requests for Advances of UNDP Funds


Funding  of projects is made through direct advances to the government whereby they receive and disburse project funds directly. In order to receive an advance, a project management completes and certifies a Request for Advance of  Funds from UNDP form. The Request is submitted to the resident representative.

There should be an adequate system of internal controls over requests for advances.  At a minimum, the controls should ensure that:

- The Form is prepared accurately;


- The certification is by the designated government official;

- Prior advances have been accounted for; and


- The advances requested are reasonable in line with the provisions of the project budget and the work plan.


 
b)  Requests for Direct Payments by UNDP
A second method of funding government-executed projects is by “Direct Payment”. Through this method project managements may request UNDP resident representatives to directly disburse project on their behalf. Resident representatives may do so from their own bank accounts or they may refer the request to UNDP headquarters for action.

In making direct payments, UNDP relies on the certification and on the internal controls and records maintained by a project management.

In requesting UNDP to make direct payments, the government is to complete the Direct Payment Request form. This form contains the following certification:

“The undersigned authorized government official hereby certifies that the payment being requested has not previously been made and that it will be:

- Made in accordance with the project document;

- Made for goods or services that have been delivered for the satisfaction of the government or will be delivered pursuant to the terms and conditions of the contract; and

- Made on the basis of original supporting documentation that is, or will be, on file with the government or UNDP”.

Original Supporting Documentation
Original supporting documentation may be attached by project management to the Direct Payment Request or, alternately, original supporting documentation may be generated by the resident representative as a consequence of a Direct Payment Request for procurement which produce invoices. Thus, direct payment transactions may be straight forward payment actions or, they may be complex. In which case, appropriate systems for procurement for example, should be in place, e.g., requisitions and purchase orders and for contracting, e. g., bidding.

Resident Representatives are to provide project managements with copies of Disbursement Vouchers and any other supporting documentation for all direct payments transactions they undertake.

c)   Co-operation Agency Expenditures 

At the request of governments, United Nations executing agencies may be called upon to executed portions of or the entire project. When this occurs, the agencies are referred to as co-operating agencies.

Co-.operating agencies receive project funds directly from UNDP due to standard arrangements between United Nations agencies and UNDP.  This does not detract from the fact that in the agreement which is entered into by governments and co-operating agencies, it is agreed, inter alia, that  are accountable to government. for all inputs and activities they implement.

3.3 
Financial Reporting by Governments 

A government is to manage and be accountable for all UNDP resources allocated to a government-executed project. This management and accountability applies to disbursements made by governments through advances they receive, for direct payments by UNDP and for cooperating agency expenditure.  In this regard, governments are to maintain appropriate records to record financial transactions which are undertaken by others on their behalf.

For advances, governments are required to prepare, certify and submit to UNDP resident representatives each calendar quarter the Government Disbursement Report and Reconciliation of Outstanding UNDP Advance/Status of Fund  reports. The year-end financial report called Combined Delivery Report (CDR) is prepared by UNDP headquarters. The CDR is a consolidation of expenditure incurred by governments, UNDP field office/headquarters direct payments and co-operating agencies expenditure. The CDR is transmitted to governments' project managements through the UNDP resident representatives.  Upon receipt, project managements are to verify and certify the CDRS.  The project .management certified CDR should be submitted to the auditors for the financial audit.

The Government Disbursement Report and Reconciliation of Outstanding UNDP Advances/Status of Funds report by project and currency types are to be submitted to UNDP through the resident representative by the 15th day following the end of the quarter. The certification of financial reports should. be by the authorized government official.

The certification on financial reports attests to the, propriety of disbursements and to the project balances held by a government The certification also serves as a re-affirmation of liability in the event disbursements made by a government are disallowed as a result of an audit.

In addition to the tests of the books and records, the internal controls in the accounting and reporting process which may include the following should be evaluated:

- Authorization of transaction.;

- Recording of transactions;

- Procedures for budgetary classification of transactions;



- Closing procedures; and

          

- Report preparation and review procedures.




a) Verifying the Government Disbursement Report

This report is designed to provide U14DP with specific information regarding the utilization of UNDP funds advanced to a government.  The report also shows the amount of UNDP funds available to a government by budget component and line.  Verification of this report for each quarter during the period under review should confirm that:

- The "Annual Budget" indicated on the report corresponds to the government budget approved in the most recent project budget/revision document;

- The "Year-to-Date” disbursement equals the “Disbursements for the Quarter" plus the "Year-to-Date” shown on the prior quarter's report;

- The "Disbursements" for each month shown on page two of the report agrees with the project's accounting ledgers;

- The report  is  mathematically correct; and

- The "Certification" on the report is signed by the authorized government official.

b) Verifying the status   of Fund/Reconciliation of Outstanding Advances Report
The purpose of this report is to show the amount of UNDP funds advanced to but not yet disbursed by the government.  Verification of this report for each quarter during the period under review should confirm, that:

- The "Outstanding UNDP Advance (beginning of year)” agrees with the closing balance from the report for the previous year.

- The amount of "UNDP Advances Received This Quarter" agrees with the field office records.

- The amount shown on the line "UNDP Advances Received in Prior Quarters (year-to-date)” is the same as the amount that appears on the "Total UNDP Funds Received" (year-to-date) line of the prior quarter's report.

- The amount of "Total Disbursements (Year-to-date)" equals the amount taken from the prior quarter's plus the amount of disbursements for the current quarter (as shown on the Government Disbursement Report).

- The amount shown on the line "Outstanding UNDP Advance” in Step 1 equals the amount shown on the same line in Step 2.

- The report is mathematically correct.

- The report is Certified by the authorized government official.

3.4
 Project Monitoring Evaluation and Reporting

Reference should be made to UNDP's project monitoring, evaluation and reporting (MER) requirements which are contained in Section 30600 in this PPM. The requirements equally apply to governments which execute projects. It is the responsibility of governments to plan and perform correctly all of the MER requirements for the projects they execute. Thus, a review of MER should be should be incorporated in the audit scope. The MER audit scope should be limited to ascertaining that MER activities were planned and undertaken.  The reference document for this exercise is the Country Programme Management Plan (CPMP).  A copy of this document is to be obtained from the UNDP resident representative in advance of the audit.

3.5 
Project Equipment



a) Ownership         



The type of equipment, the objective and the duration of the project determines the title of ownership. UNDP retains the title of ownership when the equipment is highly specialized; when the project does not attain its objectives or when the equipment may be utilized in a subsequent phase of the project. Otherwise, after delivery, the equipment would become the property of the government as soon as the transfer formalities are completed at the end of each year.




b) Non-expendable Property Ledger 



Governments should maintain a non-expendable property ledger for the purpose of recording the acquisition and disposition of property and equipment funded by UNDP.  This ledger should contain information on all property and equipment whether purchased directly by governments from funds advanced to it; or by the UNDP; or a co-operating agency on behalf of the government.




c)  Annual Inventory Report


Governments are to perform annual physical inventory of non-expendable equipment. They are to are to furnish UNDP resident representatives with reconciled annual reports of non-expendable property purchased during the year within 60 days following 31 December of the year.




d) Transfer of Equipment

 
Upon report and verification of the annual report of non-expendable equipment, a formal transfer of the equipment to the government should be agreed upon by the resident representative and the government. The transfer is undertaken by an exchange of letters or transfer document.

4.0
 Audit Objectives and Scopes
 

The overall objective for an audit of a government executed project 
is to obtain reasonable assurance that UNDP’s resources are being managed by government in accordance with: governments financial regulations, rules, practices and procedures; the project document; the project implementation, monitoring, evaluation and reporting procedures and the accounting and financial reporting procedures for government execution which are contained herein in Sections 30500 and 30600.




In managing UNDP resources a government has fiduciary and compliance responsibilities including adherence to UNDP reporting procedures.  Thus, an audit of a government-executed project must fulfill a set of audit objectives designed to provide UNDP with reasonable assurance that:



- Project disbursements are made in accordance with the project document;



- Project disbursements are valid and supported by adequate documentation;

- Project financial reports are fair and accurately presented;

- An appropriate management structure, internal controls and record-keeping systems are maintained by the project management and can be relied upon;

- Project monitoring and evaluation are undertaken and reports are prepared as required; and


- Project non-expendable equipment  procurement, use, control and disposition are in accordance with the requirements

As a result, UNDP identifies its government execution audit scopes to be: financial operations and controls; adequacy of the management structure; MER; and equipment use and control.



The audit shall be conducted in conformity with generally accepted common auditing standards and in accordance with the Auditor’s professional judgment.

5.0 
The Audit                            

 

UNDP expects that the audit of government-executed projects will meet the standards and terms of reference established for the United Nations Board of External Auditors which are described in Annex I to these requirements, "Article XVII of the UNDP Financial Regulations".


5.1 Audit Report



A separate report should be issued for each project . that is audited.  The CDR which is the basis for the financial review should be signed and stamped by the Auditor and attached to the audit report.

In particular, the report should address,  inter alia, those instances where :



- Disbursements have not been made in accordance with the project document;




- Financial reports are not fairly presented or accurate;

- Disbursements are not valid or are not supported by adequate documentation;

- There are material weaknesses with the management, in the structure and controls;    and 

- There are improper certifications from the government.



The audit reports should be submitted to governments for their review and release to resident representatives.

5.2
Observations, Findings and Recommendations


The significant findings and observations should be mentioned in a section of the report. These findings and observations should be discussed with project managements and their comments should be included in the audit report.



Specific recommendations pertaining to the audit findings should be made.

5.3
Audit Opinion


An audit opinion should be rendered on each of the audit scopes mentioned in paragraph 4.0 above.



When the review of a scope shows no findings of a material nature, unqualified language to that effect should be used.



When the review of a scope results in findings of a material adverse nature such that reasonable assurance as to the proper management of UNDP resources by a agovernment cannot be provided, qualified language to that effect should be used.

6.0  Accountability

A government execution audit process has been designed to ensure that audits of government-executed projects are undertaken as required by the UNDP Financial Regulations and Rules. The overall audit process requires the following: 

- Action by the operational and monitoring units at UNDP headquarters;

- Action by governments and resident representatives in the field; and



- Adherence to the audit approach.

6.1 Responsibility of UNDP Headquarters


a) The Regional Bureaux
Regional Bureaux are to pursue a follow-up with resident representatives in order to ensure that the financial accounting, auditing and reporting procedures, the identity f the proposed auditing body and the source of audit funding are determined at the project formulation stage and included in each government-executed project document. Where these provisions are not already provided for in existing projects documents, the documents should be revised accordingly.



b)  The Division Of  Finance (DOF)
DOF is to maintain, inter alia, a complete data base of all government-executed projects and up-to-date financial data and reports on government execution.

DOF is to ensure that the Accounting and Financial Reporting Procedures for government execution are available to all  governments which execute projects.  DOF is to monitor the timely receipt of quarterly financial reports from governments and likewise, DOF is to provide governments with timely " Combined Delivery Reports".

DOF is to review the capabilities of governments to manage the financial activities of government execution and where applicable, DOF is to provide training to government project personnel.

c)
 Division for audit and Management Review (DAMR)
A Government Execution Audit Section is established within the DAMR. The principal functions of the section are to ensure the effective discharge of audits of government- executed projects; to undertake reviews of the modality as it is managed by governments, headquarters and resident representatives; to monitor, evaluate and execute audits of government-executed projects; and to make recommendations aimed towards implementation of the modality in accordance with its requirements. 


6.2
Responsibilities, of Governments
Governments which are executing agencies are to adhere to the provisions for audits contained in project documents.  It is primarily a government's responsibility to identify and appoint the auditing body, to fund the cost of an audit out of government's resources and to ensure that the audit is performed in accordance with generally accepted common auditing standards and completed within 120 days of the end of the year.



Governments are the recipients of the auditors reports. After their review and comments, governments are to forward three copies of the audit reports to resident representatives.

6.3
Responsibilities of Resident Representatives


UNDP resident representatives are primarily responsible for the following:

- Ensuring that project documents include the government’s responsibility for                                      accounting, auditing, and identification of the proposed auditing body; 

- In consultation with governments, UNDP resident representatives have a major role                  in the selection process of projects to be audited;

          - Ensuring that governments comply with audit requirements when  government-executed projects are selected for audit;

- Ensuring the receipt and distribution to headquarters of three copies of audit reports; and 

- For maintaining an appropriate follow-p until adverse findings and recommendations contained in an audit report are corrected.



Three copies of each project’s audit report should be submitted to the Government Execution audit Section, DAMR, UNDP headquarters no later that 120 days after the end of the calendar year.

6.4
The Audit Approach


The major aspects of the audit approach are: 

- Selecting projects for audit;

- Monitoring the conduct of an audit; and

- Following up on the auditor’s findings and recommendations.

a)
Selection Criteria


The UNDP Financial Regulations and Rules include the provision for audit of each government-executed project. This is also stated in each project document. Pending a review of the provision, it is accepted that audits of all of the projects within a country’s government-executed projects portfolio may not be practical. Thus, an understanding has been reached with the United nations Board of auditors that each government should ensure that no less than 80 per cent of its annual government-execution expenditure be audited. The selection of projects to be audited, whose expenditure would make up the 80 per cent, is to be decided by governments, in consultation with resident representatives and DAMR, if necessary.

b)
Liaising with the Auditor

The Government Execution Audit Section, DAMR is to liaise with the auditors ascertaining in the process that the auditors are availed of all relevant UNDP Financial Regulations, Rules, Procedures and Guidelines, and have access to project management financial and administrative records. In essence, the Section is to ensure that the auditor’s work is facilitated.

c)
Follow-up on Audit Findings

Project managements should ensure that actions are taken to correct adverse audit findings and the Government Execution audit Section is to maintain a follow-up on the matter with UNDP resident representatives. 

7.0
Source of Audit Funding

Governments are primarily responsible for funding the cost of audits. Under exceptional circumstances UNDP may be willing to approve the use of “add-on” funds, when available, for audit costs.


“Add-on” funds requirement for audits should be determined at the stage of project formulation for new projects and prior to project budget revision for existing projects. Requests for “add-on” funds should be submitted in advance to the Director, Division of Finance, UNDP headquarters. 

UNDP/FIN REG & Rules/1

I.      EXTERNAL AUDIT
Article XVII. External Audit

Regulation 17.1: The External Audit provisions of Article XII of the United Nations Financial Regulations have been annexed for information to these Regulations and shall, mutatis mutandis, apply to UNDP, except that:

a) The reports of the Board of Auditors, together with the audited financial statements and the comments thereon of the Advisory Committee, shall also be transmitted to the Members of the Governing Council;

b) Executing agencies which are organizations of the United Nations system shall transmit to the Administrator for submission to the Governing Council annual accounts showing the status of funds allocated to them by the Administrator for the execution of UNDP activities. Such accounts shall bear audit certificates from the organizations’ External Auditors and shall be accompanied by their reports, if any, and copies of any relevant resolutions adopted by their legislative or governing bodies;

c) In submitting the above annual accounts to the Governing Council, the Administrator shall comment on the Auditors’ substantive observations and on their follow-up;

d) Notwithstanding (b) and c) above, executing agencies which are organizations of the United Nations system and which have adopted a biennial financial period but which do not receive audit certificates covering the accounts of the first year of the biennum shall submit interim accounts for that year. Such interim accounts may be unaudited, provided that audited accounts are submitted covering both years of the biennial financial period.

 Regulation 17.2  The Administrator shall ensure that Governments which are executing agencies, and other parties selected for project implementation under Regulation 8.10(e), shall require their auditors to follow, to the extend feasible, the audit principles and procedures prescribed for the United Nations with respect to funds obtained from or through UNDP and shall submit sudit reports annually together with the reports specialized in the project document and under Article XV of these Regulations.

Information Annex
UNITED NATIONS FINANCIAL REGULATIONS

ARTICLE XII. EXTERNAL AUDIT

Appointment of a Board of Auditors
Regulation 12.1: The General Assembly shall appoint a Board of Auditors to perform the audit of the accounts of the United Nations. This Board shall consist of three members, each of whom shall be the Auditor-General (or officer holding the equivalent titles) of a Member State.

Tenure of office of the members of  the board of Auditors
Regulation 12.2: The members of the Board of Auditors shall be elected for a three-year term of office. The term of office shall commence on 1 July and expire on 30 June three years subsequent thereto. The term of office of one of the Members shall expire each year. Consequently, the General Assembly shall elect each year a member to take office from 1 july of the following year.

Regulation 12.3: If a member of the Board of Auditors ceases to hold office as Auditor-General (or equivalent title) in his own country, his tenure of office shall thereupon be terminated and he shall be succeeded as a member of the Board by his successor as Auditor-General. A Board ember may not otherwise be removed during his tenure of office except by the General Assembly.

Scope of Audit
Regulation 12.4: The audit shall be conducted in conformity with generally accepted common auditing standards and, subject to any special directions of the General Assembly, in accordance with the additional terms of reference set out in the annex to the present Regulations.

Regulations 12.5: The board of Auditors may take observations with respect to the efficiency of the financial procedures, the accounting system, the internal financial controls and, in general, the administration and management of the Organization.

Regulation 12.6: The Board of Auditors shall be completely independent and solely responsible for the conduct of the audit.

Regulation 12.7: The Advisory Committee may request the Board of Auditors to perform certain specific examinations and issue separate reports on the results.

Facilities
Regulation 12.8: The Secretary-General shall provide the Board of Auditors with the facilities it may require in the performance of the audit.

Regulation 12.9: For the purpose of making a local or special examination or of effecting economies in the audit cost, the Board of Auditors may engage the services of any national Auditor-General (or equivalent title) or commercial public auditors of known repute, or any other person or firm who, in the opinion of the Board, is technically qualified.

Regulation 12.10: The Board of Auditors shall issue a report on the audit of the financial statements and relevant schedules relating to the accounts for the financial period, which shall include such information as the Board deems necessary with regard to matters referred to in regulation 12.5 and in the additional terms of reference.

Regulation 12.11: The reports of the Board of Auditors shall be transmitted to the General Assembly through the Advisory Committee, together with the audited financial statements, in accordance with any directions given by the Assembly. The Advisory Committee shall examine the financial statements and the audit reports and shall forward them to the Assembly with such comments as it deems appropriate.

Audit assignment allocation
Regulation 12.12: The Board of Auditors shall, subject to the concurrence of the Advisory Committee, allocate and rotate the audit work among the members of the Board.

UNITED NATIONS FINANCIAL REGULATIONS

ANNEX

Additional terms of reference governing the audit 

of the United Nations

1.  The Board of Auditors shall perform jointly and severally such audit of the accounts of the United Nations, including all trust funds and special accounts, as it deems necessary in order to satisfy itself:

a)  That the financial statements are in accord with the books and records of the Organization;

b)  That the financial transactions reflected in the statements have been in accordance with the Rules and Regulations, the budgetary provisions and other applicable directives;

c)  That the securities and moneys on deposit and on hand have been verified by certificate received direct from the Organization’s  depositaries or by actual count;

d)   That the internal controls, including the internal audit, are adequate in the light of the extent of reliance placed thereupon;

e)  That procedures satisfactory to the Board of Auditors have been applied to the recording o f all assets, liabilities, surplus and deficits.

2. The Board of Auditors shall be the sole judge as to the acceptance in whole or in part of certifications and representations by the Secretary-General and may proceed to such detailed examination and verification as it chooses of all financial records, including those relating to supplies and equipment.

3.  The Board of Auditors and its staff shall have free access at all convenient times to all books, records and other documentation which are, in the opinion of the Board of Auditors, necessary for the performance of the audit. Information which is classified as privileged and which the Secretary-General (or his designated senior officials) agrees is required  by the Board for the purposes of the audit and information classified as confidential shall be made available on application. The Board of Auditors and its staff shall respect the privileged and confidential nature of any information so classified which has been made available and shall not make  use of it except in direct connexion with the performance of the audit. The Board may draw the attention  of the General Assembly to any denial of information classified as privileged which, in its opinion, was required for the purpose of the audit.

4.  The Board of Auditors shall have no power to disallow items in the accounts but shall draw to the attention of the Secretary-General for appropriate action any transaction concerning which it entertains doubt as to legality or propriety. Audit objections, to these or any other transactions, arising during the examination of the accounts shall be communicated immediately to the Secretary-General.

5.  The Board of Auditors (or such of its officers as it may designate) shall express and sign an opinion on the financial statements in the following terms:


“We have examined the following appended financial statements, numbered … to …, properly identified, and relevant schedules of (name of the body) for the financial period ended 31 December 19… Our examination included a general review of the accounting procedures and such tests of the accounting records and other supporting evidence as we considered necessary in the circumstances.”

And which states, as appropriate, whether:

a)  the financial statements present fairly the financial position as sat the end of the period and the results of its operations for the period then ended;

b)  The financial statements were prepared in accordance with the stated accounting principles;

c)  The accounting principles were applies on a basis consistent with that of the preceding financial period;

d)  Transactions were in accordance with the Financial Regulations and legislative authority.

6.  The report of the Board of Auditors to the General Assembly on the financial operations of the period should mention:

a)  The type and scope of its examination;

b)  Matters affecting the completeness or accuracy of the accounts, including where appropriate:

(i)  Information necessary to the correct interpretation of the accounts;

(ii)  Any amounts which ought to have been received but which have not been brought to account;

(iii)  Any amounts for which a legal or contingent obligation exists and which have not been recorded or reflected in the financial statements;

(iv)  Expenditures nor properly substantiated;

(v)  Whether proper books of accounts have been kept - where in the presentation of statements there are deviations of a material nature from the generally accepted accounting principles applied on a consistent basis, these should be disclosed;

c)  Other matters which should be brought to the notice of the General Assembly, such as:

(i)  Cases of fraud or presumptive fraud;

(ii)   Wasteful or improper expenditure of the Organizations’s money or other assets (notwithstanding that the accounting for the transaction may be correct);

(iii)  Expenditure likely to commit the Organization to further outlay on a large scale;

(iv)  Any defect in the general system of detailed regulations governing the control of receipts and disbursements or of supplies and equipment;

(v)  Expenditure not in accordance with the intention of the General Assembly after making allowance for duty authorized transfers within the budget;

(vi)  Expenditure in excess or appropriations as amended by duly authorized transfers within the budget;

(vii)  Expenditure not in conformity with the authority which governs it;

d) The accuracy or otherwise of the supplies and equipment records as determined by stock-taking and examination of the records;

e) If appropriate, transactions accounted for in a previous year concerning which further information has been obtained or transactions in a later year concerning which it seems desirable that the General Assembly should have early knowledge.

7.  The Board of Auditors may make such observations with respect to its findings resulting from the audit and such comments on the Secretary-General’s financial report as it deems appropriate to the General Assembly or to the Secretary-General.

8.  Whenever the scope of audit of the Board of Auditors is restricted, or whenever the Board is unable to obtain sufficient evidence, it shall refer to the matter in its opinion and report, making clear in its report the reasons for its comments and effect on the financial position and the financial transactions as recorded.

9.  In no case shall be Board of Auditors include criticism in its report without first affording the Secretary-General an adequate opportunity of explanation on the matter under observation.

10. The Board is not required to mention any matter referred to in the foregoing which in its opinion, is insignificant in all respects.

ANNEX G

DECRETO Nº 3.751, DE 15 DE FEVEREIRO DE 2001

	PRIVATE

Dispõe sobre os procedimentos a serem observados pela Administração Pública Federal direta e indireta, para fins de gestão de projetos, no âmbito dos acordos de cooperação técnica com organismos internacionais. 

O PRESIDENTE DA REPÚBLICA, no uso da atribuição que lhe confere o art. 84, inciso IV, da Constituição, 

D E C R E T A : 


Art. 1º Os órgãos e as entidades da Administração Pública Federal direta e indireta deverão observar os procedimentos estabelecidos neste Decreto para fins de gestão de projetos, no âmbito dos acordos e instrumentos congêneres de cooperação técnica com organismos internacionais. 


Art. 2º A celebração de instrumentos de cooperação técnica internacional de que trata o artigo anterior depende de prévia aprovação do competente documento de projeto por parte da Agência Brasileira de Cooperação do Ministério das Relações Exteriores, que deverá conter, no mínimo, as seguintes informações: 

I - objetivo; 

II - justificativas; 

III - metas a serem atingidas; 

IV - plano de trabalho; 

V - orçamento. 


Art. 3º Além das informações exigidas no artigo anterior, o projeto de cooperação está sujeito, ainda, às seguintes formalidades: 


I - aprovação pelo Ministro de Estado setorial ou por autoridade com prerrogativa equivalente, ou dirigente máximo de autarquia, fundação ou empresa , ouvido, previamente, o respectivo órgão de assessoramento jurídico; e 


II - publicação, em extrato, no Diário Oficial da União, que será providenciada pelo órgão ou entidade beneficiário da cooperação, até vinte e cinco dias a contar das assinaturas, contendo os seguintes elementos: 

a) resumo do objeto do projeto de cooperação técnica; 

b) crédito pelo qual correrá a despesa; 

c) número e data do empenho da despesa; 

d) valor pactuado; 

e) valor a ser transferido no exercício corrente e em cada um dos subseqüentes, se for o caso; 

f) taxa de administração aplicada; 

g) prazo de vigência do instrumento; 

h) data de assinatura; e 

i) identificação dos signatários. 


Art. 4º Os serviços técnicos especializados e consultorias somente serão contratados para execução de atividades com prazo determinado e desde que, prévia e comprovadamente, não possam ser desempenhadas por servidores do órgão ou da entidade. 


§ 1º Nas contratações de que trata o caput deste artigo, deverá constar cláusula vinculando obrigatoriamente o profissional contratado às atividades direta e exclusivamente ligadas ao objeto ou pactuado no instrumento de cooperação técnica, sendo vedado o seu desvio para o exercício de outras atividades. 


§ 2º Os serviços técnicos especializados e consultorias deverão ser definidos com objetividade e clareza, devendo ficar evidenciadas as qualificações específicas exigidas dos profissionais a serem contratados. 


§ 3º O contrato de prestação de serviços técnicos especializados e de consultorias deverá estabelecer critérios e forma de apresentação dos trabalhos a serem desenvolvidos. 


Art. 5º Os contratos de que trata este Decreto devem observar os princípios da legalidade, impessoalidade, moralidade, publicidade e eficiência. 


Art. 6º As contratações de serviços técnicos especializados e de consultorias deverão ser compatíveis com as atribuições e os objetivos gerais e específicos constantes dos respectivos instrumentos de cooperação técnica e efetivadas mediante processo seletivo simplificado, sujeito a ampla divulgação, exigindo-se dos profissionais a comprovação da habilitação profissional e da capacidade técnica ou científica compatíveis com os trabalhos a serem executados. 


Parágrafo único. Os extratos dos contratos deverão conter, dentre outras informações, o objeto da contratação, o valor do contrato e a identificação dos signatários, e serão publicados no Diário Oficial da União, no prazo de até vinte e cinco dias, a contar das respectivas assinaturas, por iniciativa dos órgãos e das entidades a que se destina a prestação de serviços. 


Art. 7º As tabelas de remuneração a serem observadas integrarão os respectivos acordos ou instrumentos congêneres, conterão os respectivos valores mensais, diários e por hora, relacionando os requisitos de titulação, qualificação e experiência profissional. 


Parágrafo único. Para fins de aplicação das tabelas de que trata o caput, observar-se-ão as funções a serem desempenhadas e os requisitos exigidos para o seu exercício. 


Art. 8º As contratações de consultoria e serviços de que trata este Decreto serão realizadas segundo as seguintes modalidades: 

I - consultoria por produto; 

II - serviços técnicos não continuados; e 

III - serviços continuados em Unidade de Gerenciamento de Projetos - UGP. 


§ 1º Aplica-se a modalidade de consultoria por produto à contratação de profissional especializado pelo tempo necessário à realização de trabalho técnico específico, observado o contexto e a vigência do projeto ao qual esteja vinculado. 


§ 2º A modalidade de serviços técnicos não continuados refere-se à contratação de profissional especializado para suporte à consecução do projeto pelo prazo de até doze meses, improrrogável, podendo haver nova contratação do mesmo profissional, por igual período, observada carência mínima de três meses e a vigência do respectivo projeto. 


§ 3º Aplica-se a modalidade de serviços continuados em UGP à contratação de profissionais para coordenação e apoio administrativo às atividades do projeto pelo prazo máximo correspondente a sua vigência. 


Art. 9º Os serviços de consultoria por produto somente poderão ser pagos após aceitação do produto ou de suas etapas pelos órgãos e entidades para o qual foram prestados os serviços. 


Art. 10. As contratações de consultorias para a prestação de serviços continuados em UGP obedecerão ao quantitativo de pessoal previsto para esse fim no instrumento de cooperação técnica. 


§ 1º As UGP serão responsáveis pelo planejamento, coordenação, implementação e acompanhamento das atividades dos projetos de cooperação técnica internacional. 


§ 2º Em caso de extensão da vigência do instrumento de cooperação técnica, admitir-se-á a prorrogação do prazo do contrato de prestação de serviços por até o mesmo período da prorrogação, observado o disposto no § 2º do art. 8º . 


Art. 11. Os órgãos e as entidades executores de projetos de cooperação técnica internacional designarão os responsáveis pelo seu gerenciamento, devendo estes ser integrantes dos seus quadros de pessoal efetivo ou ocupantes de cargos em comissão. 


Parágrafo único. Compete aos gerentes de que trata o caput definir a programação orçamentária e financeira do projeto, por exercício, bem assim responder pela sua execução e regularidade. 


Art. 12. Os quantitativos de profissionais técnicos especializados e de apoio, a serem utilizados no projeto, serão estabelecidos por exercício, devendo essa informação ser publicada, por iniciativa do órgão ou da entidade beneficiária da cooperação no Diário Oficial da União, até trinta dias antes do início da execução e, anualmente, no mês de dezembro do exercício anterior. 


Art. 13. As contratações de serviços observarão a programação orçamentária e financeira constante do instrumento de cooperação técnica. 


Art. 14. É vedada a contratação, a qualquer título, de servidores ativos da Administração Pública Federal, Estadual, do Distrito Federal ou Municipal, direta ou indireta, bem como de empregados de suas subsidiárias e controladas, no âmbito dos acordos de cooperação técnica ou instrumentos congêneres, ressalvadas as situações previstas no art. 37, inciso XVI, da Constituição Federal. 


Art. 15. As atividades desenvolvidas pelos contratados serão comprovadas mediante relatórios periódicos de desempenho, nos termos estabelecidos no contrato de prestação de serviços. 


Art. 16. Os valores pagos aos contratados, a qualquer título, relativos ao exercício anterior, serão relacionados por natureza e beneficiários e informados pelos órgãos e entidades à qual foram prestados os serviços, até o mês de fevereiro, à Secretaria da Receita Federal do Ministério da Fazenda e ao Instituto Nacional do Seguro Social - INSS. 


Art. 17. Fica instituída, consoante as Resoluções n 44/211 e 53/192, da Assembléia Geral das Nações Unidas, a aplicação da modalidade de execução nacional para a gestão de projetos de cooperação técnica internacional, definida como a sistemática de implementação de projetos cuja direção técnica e coordenação operacional das atividades são de responsabilidade dos órgãos e das entidades executores, sendo sua gestão administrativa, orçamentária, financeira, contábil e patrimonial realizada sob o controle do Governo brasileiro. 


§ 1º A modalidade de execução nacional de que trata o caput deste artigo será implementada por unidade unificada de administração de projetos, sob responsabilidade da Agência Brasileira de Cooperação, a ser regulamentada no prazo de cento e vinte dias. 


§ 2º Em casos específicos, poderá ser adotada outra modalidade de execução de projeto, desde que autorizada pelo Ministério das Relações Exteriores. 


Art. 18. Os órgãos ou as entidades que vierem a firmar acordo de cooperação técnica ou instrumentos congêneres com organismos internacionais dos quais o Brasil faça parte deverão negociar, previamente, a taxa de administração a ser calculada sobre os recursos objeto de aplicação, ficando esta limitada em até cinco por cento para os projetos implementados sob a modalidade de execução nacional. 


Art. 19. Compete aos órgãos do Sistema de Controle Interno do Poder Executivo Federal auditar e fiscalizar o cumprimento das disposições contidas neste Decreto. 


Art. 20. Este Decreto entra em vigor na data de sua publicação. 


Brasília, 14 de fevereiro de 2001; 180º da Independência e 113º da República. 

FERNANDO HENRIQUE CARDOSO 

Celso Lafer 

Pedro Malan 

Martus Tavares 


ANNEX H

NEX Salary Levels (R$)

	GRUPO
	BANDA SALARIAL
	INTRABANDA SALARIAL

	
	INICIAL
	FINAL
	FAIXA
	INICIAL
	FINAL

	GSA - GRUPO SERVIÇOS AUXILIARES
	360,00
	1.831,60
	GSA – I
	360,00
	940,13

	
	
	
	GSA – II
	940,13
	1.284,59

	
	
	
	GSA – III
	1.121,45
	1.532,35

	
	
	
	GSA - IV
	1.340,46
	1.831,60

	GST - GRUPO SERVIÇOS TÉCNICOS
	1.724,44
	3.893,94
	GST – I
	1.724,44
	2.356,27

	
	
	
	GST – II
	2.018,36
	2.849,71

	
	
	
	GST – III
	2.849,71
	3.893,94

	GSE- GRUPO SERVIÇOS ESPECIALIZADOS
	3.893,94
	7.279,47
	GSE – I
	3.893,94
	5.320,68

	
	
	
	GSE – II
	4.560,46
	6.231,41

	
	
	
	GSE – III
	5.473,71
	7.279,47

	GP - GRUPO PLANEJAMENTO
	3.893,94
	7.279,47
	GP – I
	3.893,94
	5.320,68

	
	
	
	GP – II
	4.560,46
	6.321,41

	
	
	
	GP – III
	5.473,71
	7.279,47














(CONTRACT)  $





$





UNDP


(United Nations Development Programme)








MME  EXECUTING AGENCY


(Ministry of Mines and Energy)





EMTUSP IMPLEMENTING AGENCY


Empresa Metropolitana de Transportes Urbanos de São Paulo S.A














GEF


(Global Environmental Facility)





BUSES OPERATOR





BUSES/ELECTROLISER/ EQUIPMENT/VENDOR








CONSULTANT RESEARCH/ MONITORING











� Non-holders of UNDP contract.


    � May also be designated Project Coordinator or Chief Technical Adviser, as appropriate.


1 A separate statement is required for each currency advanced by UNDP.


2 These amounts should be the same. 








� Total of US dollars equivalent shown in each Attachment 2.





























�  Includes those items of equipment valued at $ 400 or more, and with a serviceable life of at least 5 years, and those items of equipment although valued at less than $ 400 which are office furniture, filing cabinets, office machines, attractive items (such as cameras, projectors, stop watches, briefcases) or other similar items as determines by the Government.





� US dollars equivalent at time of purchase calculated at the UN operational rate of exchange. 

















� To be included in the project document immediately following the budget for UNDP’s contribution (Part IV). Advances should only cover anticipated cash requirements for a maximum of three months.





� The period to be covered should be the 12 months following the date of approval of the project revision.
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