Section 1. Brief Description of the Project

The present project has been developed under the Agreement made on October 29 2001 by the founder of Factorial-Plus company and the Krasnodar Region Administration.

The project implies application of the world's most advanced cogeneration technologies: utilization of a single energy source (natural gas) to produce both electricity and heat. The major features of the technologies are the highest fuel utilization efficiency, more than satisfactory environmental characteristics and independence of the systems.

Besides, construction of a power plant results in the considerable increase of the city's generating capacities, which is a mandatory prerequisite for the future development of housing, utilities, manufacturing facilities and agriculture.

Two locations to host the power plant were considered: one site near the Starokorsunskaya stanitsa (village) and the other by the settlement of Znamensky. Both sites were picked because they lie close to the main gas pipeline, as gas is the energy carrier used at the plant. In view of the requirement to position the facility next to the source of the energy carrier, it was decided that the development will be new, grassroots. Since placing the plant next to the settlement of Znamensky results in the shorter distance to the city and allows to develop own networks bringing the product to the consumers, this site has been chosen to host the facility in question. There is a resolution issued by the Krasnodar Architecture and Town Planning Office approving the power plant's construction on the site chosen; the land there belongs to the city's utilities zone. The site is the property of the Federation, and its current user — North  Caucasian Livestock Farming Research Institute — has secured the permission of its superior body to waive it in order place the power plant there. This permission empowers the Institute to transfer the site so it can be used for the purposes of the plant design and construction.

To implement th Project, in July 2003 there was incorporated the Krasnodarenergostroy service public company; its incorporation resulted from the decision made at the meeting dedicated to the issue of development of cooperation in construction of the power plants in the Krasnodar Region (took place on June 17 2003 at the Krasnodar Region Fuel and Energy Industry Department, Minutes #04-18/540).

Section 3. Capital Outlay. Volume of Investments. Payback Schedule.

3.1.Capital Outlay.

Name
Construction and installation activities, thousand rubles.
Equipment and units, thousand rubles.
Miscellaneous expenditures, thousand rubles.
Total, thousand rubles.

Compressor site
6423
61 138

67561

Main building
69307
424 328
5 199
498 834

Administration quarters
13605


13605

Transformer yard
8640
29160

37800

Auxiliary facilities
32076


32076

Automated control system

9098

9098

Design works, assessments


65898
65898

Unanticipated needs


20000
20000

Allowance for the top managers


36000
36000

Gas pipeline
40000


40000

Total
170051
523 724
127097
820 872

3.3. Volume of Investments.








million rubles

Items
Year 2009
Year 2010
Year 2011
Total

1. Allowance for the top managers
12000
12000
12000
36000

2. Design works and assessments
33795
32103

65898

3. Capital outlay
136205
270897
251872
658974

4. Unanticipated
-
10000
10000
20000

5. Gas pipeline
-
-
40000
40000

Total:
182000
325000
313872
820872

3.3. Payback Schedule.

#
Investments
Unit
2012
2013
2014
2015
2016
Total


Monetary resources
thousand rubles
66500
89000
180000
302000
183372
820872

Section 2. Project Implementation Schedule.

#
Activity
2009/quarters 
2010/quarters 
2011/quarters 

1
2
3
4
5

1
Pre-project activities




2
Design




3
Approvals and assessments




4
Equipment and units ordering




5
Onsite construction and installation works




6
Gas turbine units manufacturing




7
Steam turbine units manufacturing




8
Compressor station units manufacturing




9
Transformer yard units manufacturing




10
Gas turbine units supply




11
Steam turbine units supply




12
Compressor station units supply




13
Transformer yard units supply




14
Gas turbine assembling and checkout




15
Steam turbine assembling and checkout




16
Compressor station assembling and checkout




17
Transformer yard assembling and checkout




18
Cable line construction




19
Operators training




20
Gas pipeline design and construction




21
Trial rin of the mini thermal power station




22
Start up




Section 4. Project Implementation Results.

The results of the project's implementation have been calculated following the patterns given in the "Investment Projects Efficiency Evaluation Guidelines" (official publication, 2nd revision, Moscow, Economicka, year 2000) and the UNIDO Business Plan Development Methods.

Calculation and analysis of the economic efficiency of the investment project implying construction of the steam gas turbine power plant PGTES-30 in the city of Krasnodar (featuring three gas turbines GTA-6RM manufactured by NPO Saturn and a steam turbine PT 12/13) reveal the following:

4.1. The payoff period is rather short: 6.9 years from the implementation start (4.6 years from the facilities' start up).

4.2. Throughout the plant's operating period (16 years) the net profit equals 5673 million rubles (or 1576 million rubles with d=10%), i.e. 567% with amortization of the investment assets.

4.3. The internal rate of return is 32.28 %, which is 3.2 greater than the generally accepted efficiency of long-term investments (d=10%), NPV>0.

4.4. Profitability index (РI) equals 1.42 (or 1.31 with d=10%), which proves the project's resistance to deviations (within 5%) from the planned power sales.

4.5. Budgetary efficiency (accrued taxes) of the project in the course of 16 years equal 3900 million rubles (or 1186 million rubles with d=10%). Up to 43% of the sum mentioned flow into the regional and local budgets.

4.6. Discounted PI (investments) is 3.56 ( > 1.2).

4.7. Break-evem point equals 0.08 (<0.6).

Graphically, the mini thermal power plant's operation throughout its lifetime looks as follows:
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Материальные затраты – material inputs;

Прочие затраты – miscellaneous inputs;

ФОТ с отчислениями – payroll and taxes;

Налоги, относимые на фин. результаты – financial performance taxes;

Налог на прибыль – profit tax;

Возврат инвестиций, в т.ч. за счет аморт. отчислений – return of investments, including depreciation;

Уплата инвест. % - interest payment;

Фин. результат (Чистая прибыль) – financial performance (net profit).

Section 5. Engineering Solutions. 5.1. Equipment and units, suppliers.

According to the plant's technological scheme, the core equipment and units set includes:

- booster compressors (4 items);

- gas turbine units GTU-6RM (6 mW) with recovery boilers and smokestacks (3 items);

- condensing steam turbine PT 12/13-3.4/1.01-1 (1 item);

- transformer yard ТП-220/110/10.5 for 1a variant;

- isolating transformers 10/10 kW for 1b variant (3 items);

- automated control system.

Booster compressor.

Booster compressor is designed to increase the pressure of the natural gas from 1.1 kg/cm2 (absolute) to 16-20 kg/cm2 (gage) and deliver the pressurized gas to the fuel system of the gas turbine unit. The compressors are manufactured by NOEMI company, Moscow. To secure the faultless operation of the plant the three working compressors will be supplemented with one reserve compressor. NOEMI supplies the compressors in containers, ready-to-operate. Such compressors successfully support the operation of thermal power plant in the cities of Ivanovo and Moscow.

Gas turbine GTU-6RM (6 mW).

The GTU-6RM gas turbine (6 mW, 15.5 Gcal/h max) is based on the aircraft engines of D-30KP or D-30KU series. The gas turbine includes the following units:

- gas turbine generator GTT-6RM comprised of the GTD-6RM gas turbine engine (based on D-30KP or D-30KU engine) and TK-6-2RUZ turbine generator,

- air-cleaning unit,

- KGT-20/4.0-440 steam recovery boiler (horizontal, featuring the shaft feeding the exhaust from the engine's flue),

- fuel feed system,

- command and control system,

- low voltage unit of the auxiliaries system,

- engine start system,

- safety and fire-extinguisher system,

- engine and generator's oil systems with oil tanks and cooling units,

- system securing assembling and disassembling of large units,

- gas turbine engine's flow tube wash system.

GTU-6RM is manufactured by NPO Saturn, town of Rybinsk.

Condensing steam turbine PT 12/13-3.4/1.01-1 (12.5/13.5 mW).

The steam turbine consumes the heat produced by the 3 GTU-6RM; it increases the electric output of the plant 2/3 times with no extra gas burnt while preserving the gas turbine's efficiency at the same level.

The steam turbine includes:

- turbine's case,

- rotor wheel,

- steam distribution system,

- condensing unit,

- regeneration system,

- sealing system,

- takeoff steam pipes with armature,

- regulation and protection system,

- oil supply system.

The steam turbine is manufactured by the Kaluzhsky Turbinny Zavod (Kaluga Turbine Plant). Typical layout implies utilization of the T-12-2UZ turbine generator manufactured by Privod-Electromechanic company, town of Lysva.

Main building houses three GTU-6RM and one PT 12/13-3.4/1.0-1. Considering the dimensions of the equipment and its positioning, the building includes two halls. The first hall houses three GTU-6RM turbines; its dimensions are 30 m by 33.6 m. The second hall houses houses the steam turbine; its dimensions are 12 m by 18 m. The first hall needs a frame crane (ligting capacity of 3.2 t or 5 t) and a travelling platform.

The main building is constructed of the pre-fabricated lightweight metal structures with 3-layer heat insulation panels, manufactured by the Izol company, city of Yekaterinburg.

Transformer yard TP-220/110/10.5.

According to the preliminary specifications provided by the Kubanenergo company, to connect the plant to the power supply networks (allowing parallel operation) there should be installed a transformer yard 220/110/10.5 kW featuring a stub connection to the high-voltage line Vitamin Kombinat — Ust-Labinsk.

In this case it is sound to use the container-type transformer manufactured by the Transformator company, city of Togliatti.

Transformator does not manufacture the required type transformer on a serial basis, but we managed to reach an agreement that as soon as the connection (plant-network) issue is resolved we shall have an opportunity to order the transformer under our specifications from the Togliatti manufacturer.

Automated Control System.

The automated control system secures the plant's work in all operation modes, removes the necessity for the constant maintenance and monitoring (including the cases when the plant works in parallel with the like installations and the power system) and performs the control, protection and diagnostic functions. Real-time control of the plant's operation is possible with the help of the remote control panel (operating distance up to 500 m). The automated control system features the devices to automatically stop the machinery and alarm the staff about any faults listed in the safety regulations. The system includes:

- hardware and software set,

- remote control panel,

- engineering unit.

The automated control system is developed, manufactured and supplied by the STAR company, city of Perm.

Administration quarters.

Dimensions of the Administration quarters' building, with regard to the staff, is 12 m by 18 m (2 floors, total area of 432 square m). It includes offices, canteens, staircases, entrance hall, doctor's office, toilets.

As with the compressor station, it is sound to construct the building of the panels pre-fabricated by the DSK company, city of Krasnodar.

Auxiliary facilities.

The plant requires the following auxiliary facilities:

- 2 tanks to store reserve fuel, 500 cubic m each,

- 2 water tanks (for production purposes), 100 cubic m each,

- artesian well,

- water cooling tower,

- catchpit for waste water and faeces.

- fence around the site, with a checkpoint and automatic gates,

- territory landscaping, parking lots and recreation areas.

Section 6. Ecological, Technological, Sanitary-Epidemiological and Technical Safety.

The project has received favourable conclusions after the required assessments:

1. - Ecological and Technical Control Body Assessment #450 of 13.09.2005;

2. - Sanitary-Epidemiological Service Assessment # 23.KK.04.000.T.000251.07.05 of 12.07.2005.

Section 7. Importance of the Project: Social and Regional Aspects.

In October 2004 the project participated in the Investment Projects Contest organized in the context of the Kuban-2004 International Economic Forum. The project was voted for inclusion in the list of the best investment projects of the Krasnodar Region. The Krasnodar Region Administration marked the project with a Certificate recognizing its implementation potential, appealing investment image, social and economic importance for the Krasnodar Region.

Besides, the project is of great importance for the fuel and energy system of the city, as it supplies about 8% of the Krasnodar's demand for electricity.

There is only one similar facility in the city: the plant (4 mW) producing power for the Enka district, which is rather small. Thus, implementation of the project will considerably increase reliability of the power supplies in Krasnodar.

