PRESENTATION MEMORANDUM 

PRESENTATION MEMORANDUM

According to the Order of the Ministry for Environment and Forest no. 135/2010 - ANNEX 5

I. 
Name of project

THE SETTING UP OF A CONDENSATION POWER PLANT ENDUED WITH COMBINED CYCLE SYSTEM OF 400 MW 

II. 
Owner

Name of the Company

S.C. SMART ELECTRIC DESIGN S.R.L.

Postal address

Bucharest, Sector 1, 24, Grigore Mora St. 
Telephone and fax number, e-mail address, Web page address

Tel./Fax: +4 0261-839.707; +4 0261-839.604

E-mail: office@holrom.ro
Web address: www.holrom.ro
Name of contact persons

General Manager: Engineer Andrei DANGA – tel. +4 0261-839.706, andreidinga@holrom.ro 

Environment Protection Manager: Raul BURA – tel. +4 0261-839.706, 
raul.bura@holrom.ro
III. 
Description of project

3.1. 
Abstract

The concept selected for the new power plant endued with combined cycle system shall include a gas turbine (F class (GT) with 260-285 MW input range), a heat recovery steam generator (HRSG) and a steam turbine (ST) with 145-155 MW input range. 

Net input of combined cycle is approximately 400-450 MW. 

The steam turbine shall operate with 100% condensation. The cooling system shall be closed circuited with forced draught towers.

The basic concept of the power plant includes two energy producing cycles. The first cycle appears in gas turbines. The air is compressed and then inserted in the steam rooms with the help of a centrifugal compressor. Natural gases and air are burned and produce combustion gas with high parameters (temperature and pressure) which is then released through a turbine. The turbine drives both the air compressor and the electric generator.

The second cycle is a heat cycle. Hot combustion gas released by gas turbines are inserted in a heat recovery device where the heat energy contained in the combustion gas is used to generate high pressure heat. 

The heat recovery steam generator has three pressure unites of natural circulation, Benson type. 

The control system is based on a DCS system. DCS system shall include all hardware and software equipments, all operating licenses and auxiliary equipment in order to ensure integrated command and unit supervision from the control room. 

The combined cycle power plant shall be endued with all necessary accessories for a normal functioning process and maintenance and service related activities. 

The main systems and equipments of the combined cycle are: 

· A gas turbine installation (GT) natural gas-operated

· A heat recovery steam generator that retrieves heat as steam at three pressure units and intermediate overheating

· A condensation steam turbine, 

· A water-cooling condensation system 

· A forced draught cooling tower 

· A natural gas supply system 

· A chemical treatment equipment to produce demineralised water required for the condensation unit

· A waste water treatment equipment 

· Electric equipments

· Automation and control devices
3.2. 
Justification of the project 

The liberalization of the energy market and the possibilities created by the exploitation of highly competitive and efficient energy groups within the European Union requires the examination of the methods to improve on the level of satisfaction of the energy demand. Romania’s accession to the European Economic Community and the alignment with the EC energy politics, involves, aside from basic competition, technical and economical competition, safe operation and special attention given to environmental protection.

Romania has signed the Energy Community Treaty which is meant to create a safe energy supply at the border of the EU, but also to secure an access path to the EU of energy resources coming from Caspian Sea, Middle East and North Africa.

The regional market where Romania will have a significant part shall be an important step in the integration in the EU energy market, as Romania is expected to offer great opportunities in free trade and marketing. 

The project at hand offers a set of advantages such as:

· The energy producer will function efficiently from an economical perspective and will become competitive on the liberalized energy market;

· The use of existing infrastructure and utilities in the area;

· The functioning of the new plant shall comply with the European Union limitations of emissions of pollutants into the air;

· Technology system services.

Combined cycles are part of the most advanced energy production technology available nowadays to ensure economic, reliable and efficient energy.

Energy production with combined cycle system may reach, in optimum conditions, a net heat efficiency of 60% upon combustion of natural gas. Its impact on the environment per kWh is the lowest of all technologies to date. 

Highly efficient, combined cycle systems integrate advanced gas turbine technology and reliable steam cycles, with most up-to-date steam turbines and multi-pressure heat recovery steam generators (HRSG).

Heat efficiency of combined cycles is far superior to other energy production conventional systems. The most efficient energy generating cycles pertain to heat recovery steam generators – no additional combustion, pre-designed parts and low investment.

Standard combined cycle equipments are prefabricated to save time and installation cost. All main installations (gas turbine generator, heat recovery steam generator and steam turbine generator) are delivered mounted and their parts are already tested.

Combined cycle systems ensure flexible operation both as main operating installation and part time installation with daily set-offs. Combined cycle systems may be quickly set-off and generally reach two thirds of the power plant activity in less than 60 minutes. 

High availability (~94% for 8,230 operating hours/year) is achieved by efficient exploitation and regular maintenance.  

Combined cycle cogeneration plant (gas and steam turbines) from Vetis will produce low cost, significant yield, energy.    

The energy shall be sold on the liberalized energy market. 

The annual operating hours: 8,000 h, power plant yield: 56.62 %, and annual availability

 ~94%.

The power plant is designed for a 20-year lifecycle.

The values of emissions of pollutants into the air shall comply with the provisions of Directive 2001/80/EC of the European Parliament and of the Council, transferred into Romanian legislation by Government Resolution no. 541/ 2003, as amended and completed by Government Resolution no. 322/2005 and Government Resolution no. 352/2010, setting the care limitations of emissions of pollutants into the air for large combustion plants.

3.3. 
Sketches of project emplacement boundaries, including any 

land surface required for temporary use (site and emplacement plan)

The Combined cycle condensation power plant, in short CCCPP (including related site organization) is on the premises of the Industrial Park, property of S.C. HOLROM S.R.L.

3.4. 
Physical forms of the project

Attached: the Site plan illustrating the objectives determined to set up the project.

3.5. 
Specific elements which distinguish the project at hand

3.5.1. Production profile and capacity

Object of activity, according to Romanian CAEN Classification:

	CAEN Code
	Name of activity
	Notes 

	4011
	Production of electricity  
	Production of energy including power plants, nuclear power plants, hydroelectric power plants, with gas, diesel and regenerable energy turbines.  


Background of project:

The proposed investment falls into Annex 1 to Government Resolution no. 445/2009 regarding the impact of certain public and private projects on the environment, point no. 2.a – Power plants and other combustion installations with minimum 300 MWt output, being seen as significant environment impact activity;

- the project also falls into Annex 1 to the Convention on Environmental Impact Assessment in a Transboundary Context adopted at Espoo on 25 February 1991, ratified by Law no. 22/22.02.2001, at point 2. Thermal power stations and other combustion installations with a heat output of 300 MW;

Production capacities

Energy produced by gas turbine



285 MW

Energy produced by steam turbine


136 MW

Electric consumption for own services


11 MW

Electric power delivered


 

410 MW

Net efficiency of cycle

 


56.62 %

Energy produced annually:




3.280.000 MW/year

3.5.2.
Description of installation and technological flows on the emplacement

3.5.2.1. Data regarding machinery, equipment, installations, technological flows


3.5.2.1.1. Gas turbine
The gas turbine installation is endued with an air compressor, a combustion room and the turbine itself, all mounted on the same axle. The electric generator is mounted on the cold side, near the air compressor.

The compressor releases the air which is then forced into the combustion room where air mixes with fuel (natural gas). Combustion gas is then forced into the gas turbine admission, where it is released. A part of the mechanics produced is transmitted to generator and the other part is used to carry forward the air compressor.
In order to ensure the required pressure for the natural gas, upon forcing into the combustion room, a natural gas compressor is used. The installation subject to offer is 2x100% (one operating and one in reserve).

The gas turbine installation (GTI) mainly has: 

• air admission system 

• gas turbine 

• combustion gas exhaust system

• generator 

• accessories and related equipment such as oil greasing system, gas detection system and fire protection system, control system. 

Air admission system: 

The air admission system for the gas turbine has two levels of filtering the admission air, air tubes and noise dampers. The system must be selected in order to ensure safe operation of the GTI depending on the air predominating in the emplacement. 

Air compressor: 

Air compressor is designed for continuous operation for a range of ±5% of nominal speed (equivalent of frequency range 47,5 – 52,5Hz). It remains stable regardless of all loading circumstances, surrounding temperature and compressor pallets’ dust deposits.

An off-line washing installations for the compressor shall be added. The compressor shall be washed on a regular basis to remove dust deposits and ensure proper functioning.


Combustion system: 

The combustion system shall be designed for appropriate functioning on all stages: starting, system synchronisation up to maximum load and stop, on indicated fuel. 

In order to reduce NOx emissions from combustion process, gas turbine must be endued with reduced NOx burners, the so-called DLN system (Dry Low NOx), which reduces NOx emissions under 50mg/Nm3. 

Fuel burner flow shall be adjusted to:

· Maintain constant speed of turbine for all stages; 

· Limit turbine input temperature to a pre-set level; 

· Ensure the generator complies with regulating requirements.

Combustion system is designed for one fuel category: natural gas. 

Combustion gas exhaust system 

The combustion gas system exhausts hot gas through a spreader and gas tubes to the heat recovery steam generator (HRSG). Exhaust tubes are designed to avoid vibration during operation and must be endued with sufficient compensators to compensate various dilatations between GT and HRSG. Exhaust tubes between the turbine and the heat recovery steam generator have the minimum options of gas flow direction. Hot combustion gas exhausted from the gas turbine is transferred to the heat recovery steam generator where heat energy from combustion gas is used to produce high pressure steam. Finally, combustion gas is released into the air through a smoke funnel. 
Generator 
The gas turbine rotor is directly connected to an electric generator electric which will generate the necessary power. The electric generator of the gas turbine will connect to a step-up transformer. 

Auxiliary equipment of gas turbine GT: 

The turbine will be endued with all required high standard devices to ensure safe operation:
· Natural gas supply device;
· Flame ignition and detection device;
· Shut-down system and cold start-up device;
· Oil greasing device for chocks and locks;

· Case and packing cooling device;
· Generator cooling device;
· Air compressor washing device;
· Instrumental air supply system for accessory drive;
· Turbine fire protection system by inert gas flooding (ISO6183);
· Gas leak detection device (IP65 protection);
· Gas injector air cleaning system.
The above devices have specific equipments (tanks, pumps, filters, isolation and adjustment locks) included in the endowment kit of the turbine, as well as automatization and measurement devices (thermocouples, sensors, smoke and gas detectors etc.)


Operator interface of command and control gas turbine devices will be located in the control room and will interact with the Distributed Control System (DCS) of the power plant. Surveillance equipment bins will be placed in the electric equipment room.


All compartments in the sound insulating case will be mechanically ventilated in order to maintain at all times, an internal pressure slightly lower than the atmospheric pressure and limit compartment temperature level to have long life-cycles for all equipments contained within. 

A gas leak detection device will be placed inside the sound insulating case and an alarm board will be installed in the power plant command room. The sound insulating case will also contain an automatic fire extinction device. Fires will be extinct by means of a gas, such as carbon dioxide. 

3.5.2.1.2 Heat recovery steam generator (HRSG) 


The heat recovery steam generator must be operated together with the gas turbine and must be capable to start off and shut down automatically, and operate at partial charges imposed by the gas turbine, with no excessive heat challenge.

The mounting of the heat recovery steam generator shall be done in open air. 

The heat recovery steam generator transfers heat in the combustion gas from the gas turbine to the supply water which becomes steam. Steam produced by the heat recovery steam generator shall have three different pressures. The system will benefit from natural circulation with admission and exit tubes, heat isolation, resistance structure and individual smoke funnel.

Construction material will be selected to ensure a 25-year life cycle in the least and an operating duration of minimum 200,000h. The heat recovery steam generator will be endued with safety valves for overpressure protection and sound insulation.

The main elements of the heat recovery steam generator are: 

· Heat transfer sections including preheaters and overheaters 

· Cylinder with separators and steam driers 

· Gas exhaust tubes 

· Internal isolation and lock-ups 

· Dilatation compensators and supporting structure

· Smoke funnel (approximately 60m above the soil under the reserve of obtaining authority approval) 

· Ladders and platforms

· Connection tubes, taps, automation and accessories. 

The supply system of the heat recovery steam generator may be designed in several ways, depending on the needs of the contractor, such as:

· Supply pumps, 2 x 100%; for each pressure stage (supplied from the supply water tank);

The main components of the three-pressure system include:

· Lower pressure: economizer, cylinder, 1 overheater

· Medium pressure: economizer, cylinder, vaporizer, overheater

· High pressure: economizer, cylinder, vaporizer, overheater.

Supply water is pumped into the economizer at different pressure levels.

The economizer is the last heat exchanger which receives heat from combustion gas, before their exhaust into the air.

High pressure  

Supply water is pumped through supply pumps into the heat recovery steam generator section. High pressure water passes through the economizer, is heated and reaches into the cylinder, then into the high pressure cylinder from the lower side of the high pressure vaporizer.

Mix of liquid/saturated steam returns to the steam cylinder where the two stages are separated by the steam separator.

Saturated water returns to the vaporizer, while vaporization continues in the overheater. 

Inside the overheater, steam temperature rises to the saturation temperature. From the overheater, steam reaches the high pressure body of the turbine.

Medium pressure

Supply water is pumped supply pumps into the medium pressure part.

As in the high pressure section, supply water will be preheated in the economizer and the steam will be generated in the medium pressure vaporizer. Saturated steam will pass through an overheater and mix with steam at 37bar and 3600C, loose in the high pressure body of the turbine. Steam mix passes then through two additional overheaters where steam reaches already overheated. 35bar and 5650C steam will supply the medium pressure body of the turbine. 

Low pressure

Supply water is preheated in the low pressure economizer before entering the cylinder. The steam, separated in the cylinder, will be overheated in the overheater. Overheated steam will supply the low pressure body of the turbine together with loose steam in the medium pressure body of the turbine. Condensed steam will be preheated before entering the supply water tank. 

Exhaust gas from heat recovery steam generator will be exhausted through the smoke funnel.
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Figure no. II.2.1- Heat recovery steam generator; 

source: GE

3.5.2.1.3 Steam turbine

Steam turbine must be designed and best adapted for continuous operation in condensation. Each operating mode must align the steam turbine to the operating mode of the gas turbine and the heat recovery steam generator. 

Steam turbine will have two units and operate on nominal speed of 3,000 rot/min, 50Hz frequency.

Bypass:
For high operational flexibility during operating mode, shutting down mode or other inappropriate operating circumstances, there is a by-pass for each unit of the steam turbine. By-pass system will be designed for nominal steam flow and switching from normal operation to by-pass operation is fully automatized. 
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Steam turbine and steam system respectively, must be endued with by-pass facilities in order to: 

· Be used during start-off and shut-down modes of the steam turbine and heat recovery steam generator

· Direct excess steam from all pressure levels to condenser, if the steam turbine is shut down. There is no by-pass funnel, thus the by-pass system of the turbine must be operated for a short time, without restrictions.

Auxiliary installations and equipments

The steam turbine will be endued with all required high standard devices to ensure safe operation such as the greasing device and the hydraulic drive, sealant device and case heat control etc. 

3.5.2.1.4 Auxiliary steamboiler

In order to start off the cogeneration plant and ensure heat energy in case it shuts down, an auxiliary steamboiler will be mounted, whose main technical characteristics are below:

	No.
	Parameter
	Measurement unit
	Value 

	1.
	Heat power
	MWt
	26

	2.
	Steam flow
	t/h
	35

	3
	Steam pressure
	Bar
	16

	4.
	Steam temperature
	0C
	230

	5.
	Fuel used: 

- natural gas
	m3s/h
	2,710


The steamboiler will operate maximum 2,000h/year. Combustion gas exhaust from fuel burning will be released by means of a smoke funnel 30m tall and 0.8 peak interior diameter. 

3.5.2.1.5 Water cooling system 

Water cooling system will be a closed circulation type system. Heat transferred from main condenser and auxiliary cooling system will be cooled by means of a cooling tower (made of 8 cells). The re-circulation of the water will be ensured by the water cooling pump station which is in fact a prolongation of the cooling tower basin. 

The water cooling flow will be 4,638 kg/s, and water temperature in/out will be 16/280C.


Raw water quality is not appropriate for the water cooling system and thus, the following chemical treatments are required:

· Decarbonation of raw water;

· Dosage of chlorine or biocides in the treatment water to prevent organic substances development;

· Dosage in the water circulation system of sulphuric acid and anti-corrosion inhibitors – for pH control and avoiding components’ corrosion.

3.5.2.1.6 Forced draught cooling tower

The units of the forced draught cooling tower are in counter current, and include 8 identical cooling cells set in a row. 
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Plan of cooling cells, moist type; HAMON


Surrounding temperature air is aspired at the base of the tower through two large orifices, on each side of the tower. Air is used as means of cooling to reduce circulated hot water temperature.


As air is vertically transfused through the inside of the cooling tower, it reaches the surface of the heat exchangers (peculiar type filling) which exposes a maximum water surface to the cool air draught – and determining heat transfer from water to the air, by evaporation.


Axial ventilators on the upper side of cooling batteries aspire the required quantity of air through the tower. A check drop system (splashes) located above the level of water distribution ensures the stopping of water drops which will be forced to collide on the inclined surfaces in the inside of eliminators and return to the cooling tower basin. The role of the check drop system is to stop water drops from evaporating and transport them through the air draught into the atmosphere.

3.5.2.1.7 Water chemical treatment

Treatment of water necessary for the condensation plant is done through two separate stations:

· Raw water decarbonation station (364 t/h)

Raw water decarbonation takes place in two decanters (capacity of 100 m3/h each), by using chemical agents: Ca(OH2), NaOCl, FeCl3 and polyelectrolytes which decant material in suspension, to obtain appropriate quality water. 

Decarbonated water is used to prepare demineralised water and treat cooling water. 

Water cooling closed circuit requires approx. 0.132 m3/s 0.095 mc/s (478 mc/h, 342 mc/h) treatment water which must be continuously compensated at maximum load, of which:

- 0.077 mc/s (280 mc/h) to cover evaporation loss;

- 0.017 mc/s (62 mc/h) for blow-by water. 

Cooling water is continuously filtered to remove material in suspension and reduce encasing. 

Decarbonated water quality prepared is the following:

	No.
	Indicator 
	Measurement unit
	Value 

	1.
	Suspensions 
	mg/l
	<10

	2.
	Conductivity
	(S
	approx. 300

	3.
	pH
	-
	9.5

	4.
	Hardness 
	0dH
	2.5

	5.
	SO4
	mg/l
	approx. 96


Quality of decarbonated water

· Water demineralisation station (maximum flow 22 mc/ h).

 Demineralisation station (mainly used to remove minerals) has two filtering lines made of cationic filters, anionic filters and mixed-bed filters.

Demineralisation of water requires HCl and NaOH deposits.

The quality of demineralised water obtained in the water chemical treatment station is the following:

	No.
	Indicator 
	Measurement unit
	Value 

	1.
	Conductivity (25 0C)
	(S/cm
	< 0.2

	2.
	Iron  
	mg/l
	< 0.02

	3.
	Sodium 
	mg/l
	< 0.01

	4.
	Copper 
	mg/l
	< 0.003

	5.
	SiO2
	mg/l
	< 0.02


Demineralised water quality indicators

Waste water from water-steam circuit, water demineralisation station and cooling system is collected in a cooling tank of 30m3 and then transferred to a neutralization tank of 200m3, to ensure the pH has the value set by law for evacuated waste water quality.

To set dust quantity entering the cooling towers, two sedimentation tanks are mounted, each 300 m3 capacity. For a larger dose of biocides, the tank may be used to reduce concentration before unloading.

Waste water flow released from sedimentation tanks is 0,014 mc/s (50 mc/h). 

3.5.3. Description of project production processes depending on investment type, obtained products and sub-products, size, capacity

Main activities to be performed on the site are:

· Fuel supply;

· Fuel combustion;

· Combustion compressing and air supplying;

· Release of combustion gas in the gas turbine to produce mechanical energy 

· Transform mechanical energy into electric energy of electric power generator;

· Evacuate combustion gas in heat recovery system;

· Use of heat energy contained in combustion gas to generate high pressure steam;

· Release of steam in steam turbine to produce mechanical energy;
· Condensation of dead steam in condenser and reuse it in the steam turbine;

· Transform mechanical energy produced by the steam turbine into electric energy of electric power generator;

· Evacuate combustion gas;

· Distribute energy to the national energy system;

· Supply drinkable, technological and fire water;

· Raw water chemical treatment;

· Recirculation of cooling water;

· Cleaning and evacuating waste water;

· Automatization of processes;

· Collect, store and capitalize waste products obtained.
· Summary of power generating process:
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A. Reference atmospheric requirements 

Technical performance of the new power plant is set for the following atmospheric requirements: 

Table no. 1

	Reference atmospheric requirements

	Annual medium temperature
	0C
	10.9

	Moisture 
	%
	72

	Altitude 
	m
	119


B. Technical performance 

In complying with the above atmospheric requirements the new power plant will have the following nominal performances:

National network of electric power transportation

Frequency  



50 Hz

Power factor



 0.85

Network tension


 400 & 220 kV

Inlet and outlet for the power plant limit

Natural gas fuel – Inferior calorific power

 

34.6 MJ/Sm3

Gas pressure at power plant limit

 


min.15 bar

Heat power



 



725 MW

Electric energy produced by gas turbine



285 MW

Electric energy produced by steam turbine


136 MW

Electric consumption for own services



 11 MW

Delivered electric power


 


410 MW

Net cycle efficiency 


 



56.62 %

Steam







 bar

 °C

Live steam







 124

 541

Steam before entering overheater



    
   32

 345

Overheated steam





  
   28

 541

Steam before entering the low pressure body of steam turbine   3,4

 288

Condenser steam





    
    0.048
  32

Combustion gas

Combustion gas flow






 

 686 kg/s

Temperature of combustion gas upon entering the heat recovery steam generator: 582 °C

Temperature of combustion gas at funnel 





     91 °C

Cooling circuit

Cooling water flow







4660kg/s

Water temperature at entering/releasing from condenser
 
16/ 28 °C

Capacity of cooling tower





 
234 MW th

Functioning regime: h/day; days/year (shifts/day) 24 /day, 365 days/year, 3 shifts/day

Personnel employed  

Total number of persons required: 37 of which:

· Production role





30

· Administrative staff (including repairing)

7

· Number of persons /shift



6 /shift (5 shifts)

3.5.4. Raw material, energy and fuel used; supply method 

· List of raw material and auxiliary material used

Water 

Required quantity of industrial water, 0.1 m3/s (364 mc/h) maximum flow is ensured from own sources.

Total flow of raw water required for the operation of the cogeneration plant, to prepare different water qualities is the following:

	Parameter
	Maximum quantity
	Measurement uni

	Total raw water of which
	364
	mc/h

	Addition to the water cooling circuit
	342
	mc/h

	Addition to the demineralised water circuit
	22
	mc/h

	Drinkable 
	0.15
	l/s

	Fire extinction water 
	10
	m3/min


Natural gas

Natural gas fuel – Inferior calorific power 

34.6 MJ/Sm3
Gas pressure at power plant limit
 


min.15 bar

Heat power


 



725 MW

	No.
	Parameter
	Measurement unit
	Maximum quantity

	Gas turbine

	1.
	Fuel used: 

- natural gas
	m3s/h
	76500

	Auxiliary boiler (only for start-off)

	1.
	Fuel used: 

- natural gas
	m3s/h
	2710


Compressed air

	Parameter
	Maximum quantity
	Measurement unit

	Compressed air
	500
	mc/h


Auxiliary materials

	Auxiliary materials


	NaOCl

	FeCl3 and polyelectrolytes
	Hydrated lime 

Ca(OH)2
	NaOH


	HCl


	Inhibitor 
	Anti bromine


	Specification
	Treatment of decarbonated water
	Semi water
	Cooling water

	Specific consumption

(g/MWhe)


	4,156
	25,237
	133.610
	18,111
	32.66
	13,361
	26

	Annual consumption t/an
	13
	75
	396
	61
	110
	32
	1.75


Quantity and quality of utilities

· Natural gas regulation station – ensures a pressure in the range of 15 bar-20 bar.

As the gas turbine requires an entry pressure between 24-35 bar, a compression station will be required, endued with two compressors (one to be operated and one as reserve). 

Final equipment is determined by natural gas pressure and the pressure required by the gas turbine.

The project investment includes gas filters, measurement devices and auxiliary devices (mechanisms).

· Compressed air station

Compressed air consumption depends on the power plant components. The capacity of a compressor required for this installation is 500 m3/h. Air driers will be designed to reach compressor capacity 100%. The plant will be endued with two air compressors, one to be operated and one as reserve.

· Water physical and chemical control: is the chemical and physical-chemical control of water and steam, including pH value, conductivity, oxygen and carbon content, diluted substances and suspensions (hardness, calcium, magnesium, sodium, potassium, carbonate, sulphates, iron, copper, silicon content, corrosion products etc).                      

Corrosion of heat recovery steam generator, turbine and heat exchangers is to be avoided as well as deposits on their surface, as they have an immediate negative effect on the power plant efficiency, maintenance costs, power plant availability and equipment life cycle.

Steam chemical cycle will be regulated by means of:

· Blow-by of heat recovery steam generator;

· Chemical dosage;

· Monitoring of steam chemical cycle for heat recovery steam generator.

· Chemical dosage

Complete chemical dosage shall be foreseen for the water steam/steam cycle and for heat recovery steam generators, including injection pumps, chemical substance feeders, mixing basins and all required auxiliary devices. The following are required: high pressure phosphates dosage system for the cylinders of the heat recovery steam generator (ÎP, MP, JP) and a low pressure 
ammonia dosage system for the supply water storage tanks and condensation system. 

· Lifting machinery 

The purpose of these elevators and cranes is to replace and relocate the equipments, parts and support devices during construction and technical servicing. 

The main elevators, cranes and lifting devices are:

· Travelling cranes used for the room of the gas and steam turbines, the water cooling pump room, sections/workhouses, warehouses/storehouses;

· Electric or manual elevators for the: water decarbonation station, water chemical treatment station, supply pumps station, condensation pumps station, reserve fuel warehouse, fire pumps station, gas fuel measurement and adjustment station.

· Laboratory equipment for required tests, such as:
· Laboratory specific equipments and tools (glasses, bowls etc.);

· Chemical agents;

· Distilled water supply devices;

· Computers with interfaces and software to manage, store, test and present analytical data.

The laboratory will perform the following processes:

· Preparation of sample (milling, rectification, drying, pyrolysis, dilution etc);

· pH and conductivity assessment;

· weighing;

· drying (moisture content);

· calorimetric feature (calorific power of natural gas);

· photometry (Fe, Cu, SiO2, NH3, NH2);

· combustion gas tests (CO2, O2 in exhaust gas);

· chromatography of liquids (anions etc.);

· COT computation.

Testing of natural gas and various oil properties (oil, transformer oil etc.) will be performed at an external laboratory.

·   Electrical installations 

Electrical installations are adapted to the specific requirements of the plant (electricity generating, internal consumption, technical safety norms etc.), and include: 

· Generator;

· Switches;

· Unit step-up transformers ;

· Auxiliary tension step-up transformers;

· Measurement equipments;

· Control equipments;

· Earth plugs;

· Telecommunications;

· 220 kW or 400kW external stations;

THE GENERATOR 

The internal cooling of the generator shall be carried out with the help of hydrogen. The heat shall be carried by the cooling water of the heat exchangers; these are forming an auxiliary system with the closed circuit of the cooling water. 

The main technical features of the generator are being presented bellow: 


	Generator Type
	Synchronous Turbo generator with 2 poles

	Nominal power
	Recommended by the producer 

	Power factor
	0.85 lag alteration of phase

	
	0.95 lead 

	Normal tension 
	16.8-24 kV

	Short-circuit ratio 
	0.50 minimum 

	Sub transitory minimum reactance 


	(15% is coordinated with the capacity of braking of the generator 

	Winding of the system   
	Class F

	Increase of temperature 
	Class B

	Cooling method 
	Heat exchanger air-water or hydrogen-water 

	Impulse of the system 
	Static

	Impulse
	1.60 (reference for the total capacity)


Main features of the generator 
· Control Systems

The condensation plant will be equipped with a distributed control system that monitors, controls, displays, records, warns and directs the inputs and outputs associated with the plant.  

For the plant’s combined cycle, where the energy is generated by the gas turbine together with the heat recovery steam generator and the steam turbine, the electric energy demand will be controlled by the gas turbine. 

The steam turbine works at the same charge as the heat recovery steam generator. For a safe response to any fault situation the protections will be included in the automated system.

Fault situations can be unforeseen events, like the actuation of the feed switch of the heat recovery steam generator. As an example for these situations, the activation of the protection will automatically lead to the shut down of the heat recovery steam generator.  

The functions of the control room will be implemented in order to reduce the operators’ volume of work. The control room will control and synchronise the operation modalities and will coordinate the control unit’s levels during the start-up, the shut down and other associated processes.  

· Fire prevention and fire-fighting equipment

Generalities 

The fire protection measures are aimed at two aspects:

(1) Fire prevention measures – aimed at reducing the source, the expansion and the damages of fires  

·  Technical fire protection

· Fire protection by means of project

(2) Reactive protection measures

· Fire extinction systems  

· Fire-fighter division

The plant will be equipped with the following fire prevention and firefighting systems:

· fire detection and protection alarm system;

· automatic spraying system where needed;

· water atomizing system for the transformers;

· annular system with hydrant.

The fire prevention and fire-fighting equipments comprise mainly:

· the fire-fighting water pumps station (pumps station);

· main fire-fighting water pipe lines;

· external and internal hydrants and external hose station;

· water spraying system for the protection of the equipments;

· water atomizing systems for the protection of rooms;

· CO2 extinguishers system for special equipment protection (electric system, gas turbine protection);

· portable extinguishers;

· various protection equipments and instruments, etc.

The dangerous areas will be fitted with fire-fighting and automatic detection systems, and alarm systems will also be installed.   

The dangerous zones, as far as fires are concerned, are:

· the natural gas regulation station, with its respective gas pipes;

· the H2 storage facility;

· the generator’s emergency fuel tank;

The fire detection system

A complex fire detection and warning system will be installed for monitoring various areas of the power plant. The main control, supervision and warning  panel will be installed in the main control room, that monitors the status of the detectors and of the connection boxes. A support panel will be installed in the control room.   

The water pumps and supplies used in case of fires

The water used for putting out fires will be stored in a special 1500 m3 - tank or/ and, in extreme cases, the water in the plant’s water sedimentation tank or/and in the basins of the cooling guns will be used. 

The fire-fighting water pumping station will be equipped with:  

· a pump-actuated electric engine;

· a pump-actuated diesel engine

· an electric engine actuated by an intermediate pump;

· a pressure accumulator.

The CO2 storage facility and the fire extinguishing system

The CO2 will be designed for intermediate operations (not for continuous usage). In case of fire the system has to be operational, this is why the system’s availability needs to be tested on a periodical basis. The indicators and the alarm system will be installed wherever they are needed for the proper operation and for control. Very important is the indication of the saturation conditions.

3.5.5 The connection to the feed lines available in the area

Thermal energy

The gas turbine and the auxiliary boiler will be fuelled by natural gas. 

The feed line used will be the Transgaz gas network, for which an approximately 1-km-long natural gas pipeline will be built, according to the project, which is a component part of another documentation and will be approved separately. 

Electric energy

For the electric energy supply and distribution a connection to the Romanian National Energy System  (NES) for electric energy transport is needed, by means of an approximately 3-km-long energy transport line to the 221/110 kV high voltage station in Vetis. This will be done according to the project, which is a component part of another documentation and will be approved separately. 

Water

The 0.14 mc/s flow is ensured by 3 wells dug on the site, at a distance of approximately 10 m from each other, each having:

· a laying depth of 7 m; 

· an inner diameter of 1,50 m  

The wells will be equipped with submersible pumps, laid at a depth of 5 m, that will pump the water into a storage tank, thus providing for the water needed for the thermoelectric power plant.  

3.5.6. Description of the site restoration operations in the area affected by the carrying into execution of the investment 

For the site restoration in the area affected by the construction measures will be taken during the very period of the carrying into execution of the investment, as follows: 

· The dislocated soil will be stored by categories, as follows:

· the soil extracted and used as filling material will be stored separately;  

· the fertile soil that has been taken off the free surfaces, used for the restoration of the site, of the free surfaces, will be stored and preserved in such a way as to protect it from the climatic factors;  

· special storages will be set up for refuse and technological wastes ensuing from the construction site operations: 

· isolated storage for the materials to be used in construction;  

· ecological toilets will be available for the personnel working in construction:

· adequate means will be available for preventing the dispersion of the materials (soil, clay, refuse or construction materials) in the area of the construction site organising, on roads / private areas (agricultural lands);   

· absorbing material will be available in the case of oil pollutions. 

Given the nature and the magnitude of the envisaged operations, as well as the measures taken during the carrying into execution of the project, the areas affected by the organising of the construction site will be enhanced as green spaces , with minimal operations to be carried out. 

The environmental restoration operations to be carried out in the final phase of the investment will comply with the legal provisions regarding the protection and restoration of the affected environment, so that at the end of operations the working area be restored to a better condition. 

· The surfaces temporarily occupied by the organising of the construction site will be cleared of any materials, wastes, barracks, etc.  

· The wastes and construction material residues will be carried off site, abiding by the laws in effect.   

· Terrain levelling operations, so as to achieve a natural landscape aspect;

· Vegetal soil is to be laid onto the levelled surfaces;  

· The surface is to be covered with grass and renaturated, to help the development of the radicular system of the vegetation;

· The surfaces covered with grass, with plants are to be fertilized. 

3.5.7. New access roads, or alterations of the existing ones

The operations that make the object of the proposed project are to be carried out within the industrial premises of S.C. HOLROM S.A.  

No new access roads to the site are needed.

The access to the site is possible from the national road DN 19A, Satu Mare- Carei, and the access road within the premises of the Industrial Park.                  The access road within the premises of the industrial park all the way to the site of the electric plant is to be rehabilitated and bituminised, with a carriageable breadth of about 6,0 m and lateral road shoulders for collecting and removing the rainwater, over approximately 0,8 km. Currently the road is stable, and is not covered by an asphalt layer.

3.5.8. Natural resources used in construction and operation 

During the carrying out of the construction works, following resources will be used:  

· Water, from the drillings on the site;

· Sand and ballast from the local suppliers;   

· Construction timber, from the local suppliers. 

During the operation period following resources will be used::

· Water, from the drillings on the site;

3.5.9. Methods used in construction

The methods used for carrying out the construction works: preparing the field, diggings, making the installations, casting concrete in moulds, erecting buildings, installing the machinery. 

General considerations for the establishing the general plan  

When establishing the general plan following aspects were considered, based on the configuration and the characteristics of the field to be occupied:

• In the machine room the gas turbine and the generator, as well as the steam turbine, the generator and the steam turbine’s auxiliary equipments will be set up.  

• In the machine room there will be only one running bridge pertaining to the gas turbine and the gas turbine 

• The heat recovery steam generator will be set up outside  

The main transformers will be set up outside 

• In the machine room there is enough room left for carrying out maintenance and overhaul operations

• Optimizing the connection circuits among the equipments, as well as the connection circuits to the feed lines 

• Room available for replacing the rotors of the two generators  

• Connection to the NES  

• Access roads and gates on the site  

• Access to / from the buildings on a bituminised road  

• Roads within the premises of the power plant  

• Room for electric stations, control room, administration building. Storage facilities, workshops, etc. 

• Parking lots 

• Fire protection requirements and equipments for 

• Used water, industrial water, rainwater and waste water disposal   

The cooling guns will be oriented depending on the wind direction, and at an adequate distance from the surrounding buildings and structure.

3.5.10. The execution plan, comprising the construction phase, the commissioning, the operation, the restoration and the subsequent usage

The terms are established depending on the contract with the contractor and the possibility of acquiring the machinery. 

The estimated periods for carrying out the various operation categories:

· field preparation operations: 2 months

· connection operations – to feed lines, installations: 1 year

· construction site organising operations: 1 month

· founding operations: 2 months 

· building construction operations: 6 months

· machinery installation: 9 months

· technological test runs: 4 months

The construction materials will be selected in such a way as to ensure a minimum life cycle of 25 years and a minimum operating time of 200.000 hours. 

The yearly operating time will amount to 8.000 hours, with a power plant efficiency of 56.62 %, and a total yearly availability of approximately 94 %. 

The power plant is designed to have a life cycle of 20 years. 

The restoration and subsequent usage plan has to include at least the following:

· plans of all the underground pipelines and tanks;

· any specific measure of precaution needed to ensure the fact that the demolition of the buildings and of other structures causes no pollution in the air, the water or the soil; 

· the disposal or, where applicable, the washing of the pipelines and tanks and the cleanout of the potentially dangerous contents; 

· the disposal of all the potentially dangerous substances from the site;

· the collecting and disposal of all refuse and industrial wastes from the premises;

· the disposal of all dangerous substances, unless it has been established that it is acceptable to leave obligations of this kind to the future owners;

· soil and underground water testing in order to the ascertain the degree of pollution caused by the activity and the need for restoration with regard to returning the area in a satisfactory condition;

· ecological reconstruction measures for the field that has been historically affected by the activities carried out on the site. 

3.5.11. The relation to other existent or planned projects
No other projects have been planned so far for the site that has been analysed. 

The proposed project represents a set of measures aimed at raising the energy yield, the economic efficiency of the area and at reducing the ecologic impact, and is part of the criteria of the Local Action Plan for Environmental Protection in the county of Satu Mare, and has been established to comply with the following:

a)  The implementation of the concept of sustainable development 

b)  A participation approach that is serious, based on an general obtained by means of democratic communication, of involvement and negotiation within the framework of the local community (the involvement of the public; the involvement of companies or of the business line)  

c) Focusing on the local situation, which means considering the county’s economic and social conditions and a vision of the future, short- and  medium-term development possibilities    

d)  An Implementation Program for Environmental Actions, correlated with the Political Plan of the County of Satu Mare  

e)  The implementation of the solution starting from the complex problem all the way to reaching the targets needs to be planned, organised and coordinated in an efficient and systematic way. This is why the local action plan will include strategic goals and specific cost-efficiency methods, and will include all the key factors for its implementation.   

f)  Taking into consideration the existent official limits: the legal framework and the evolution of the environmental legislation in the context of Romania’s admission to the European Union  

g) The whole process of the Local Action Plan for Environmental Protection will comply with the democratic criteria  

h)  The political deliberation and approval 

In the context of the County’s Action Plan for Environmental Protection, the Project answers one of the main criteria, the implementation of the concept of sustainable development: by promoting the incorporate provision of the infrastructure related to environmental protection, regarding the provision of feed lines, that is water, electric energy, thermal energy, sanitation and sewerage, by promoting systems that comply with the principle of sustainable development for the production and transport of energy.  

Another criterion that the Project complies with is the taking into consideration of the existent official limits: the legal framework and the evolution of the environmental legislation in the context of the process of Romania’s admission to the European Union. The current society faces challenges in the field of energy and the of environment, that are acute for Europe, and that all the member states are involved in. These are related to: the provision of competitive energy sources, an increasing demand for energy at the global level and the uncertainty regarding the future supply. The incapacity of one of the member states to rise to these challenges will also affect other member states. In the event of the occurrence of possible problems outside the European Union, these can have an impact on the whole Union. This is the reason why a solid European policy on the field of energy needs to be devised. 

The strategic analysis of the situation in the field of energy carried out by the European Commission represents an important step towards an efficient energy policy for Europe, as well as the limitation of the EU’s external dependence on import energy sources. This project will allow the European Union to assess the progress achieved by realigning the current energy economy towards an economy that fully meets the requirements regarding the sustainability, the competitiveness and the security of energy supplies. On the strength of the above-mentioned strategy, the investment will be carried out on the basis of the authorizations that the project has been given by the institutions that are competent in this respect, and that comply with the local and regional development Strategies. 

3.5.12 Details regarding the alternatives that have been considered

3.5.12.1. Alternatives regarding the project’s development

With a view to selecting the best development alternative for the project’s activity from the point of view of its impact on the environment factors/aspects that are relevant for the analysed plan, following alternatives were assessed:

· the alternative regarding the location;

· the alternative regarding the connection to the feed lines;

· alternatives regarding the technological processes and the main measures for preventing/reducing the environmental impact;

3.5.12.1.1. The alternative regarding the location

In the design phase a single location was proposed, on Holrom’s industrial platform. 

This was chosen as a result of a technical-economic analysis. The criteria for the selection of the location were:

There is enough room for the building itself and for organising the construction site; The possibility to connect to the feed lines in the vicinity of the location, as follows:

· Natural gas: 1 km to the main natural gas transport pipe line, that belongs to Transgaz

· Raw water: “river water”, the River Somes is some 750 m away, or underground water: wells can be drilled on this site.

· Waste water disposal:

For the disposal in the river Somes a new, approximately 1-km-long pipe line is needed.  

The disposal in the city sewage requires a new, approximately 2-km-long pipe, that will be built.  

· The access to the high voltage line is easy, thanks to the 220/110kV Vetis station, only 3 km away. This requires crossing a few plots that do not belong to SC Smart Electric Design. For this reason an analysis of the connection solution is needed. 

· The cooling gun (CG) batteries will be placed downwind for minimizing the influence of the humidity caused by the CG on the plant’s systems.

The existence of an Industrial Park and of the industrial area and of the already available infrastructure all the way to its premises;

Neither in the area, nor on a distance of up to 25 km are there any areas protected by the programme NATURA 2000, or any designated sites of special bird/fauna protection and sites of community importance;

The distance to the residential area is 1.1 km, in the immediate vicinity there are farm lands and the activity of the Industrial Park;

A delimitation of the premises of the power plant is possible, by means of a fence and an own gate. 

3.5.12.1.2  The alternative regarding the connection to the feed lines

· Water

The water supply necessary for the operation of the power plant is possible form two sources:

- subterranean water from the surrounding area;  

- water from the river Somes.

These sources were chosen as a result of the visits on site, with the following results:

Subterranean water

The results of the drillings show that the necessary flow of approximately 0.14 m3/s could be obtained from drilling three wells with an inner diameter of 1.50 m, fitted with three submersible pumps, on the premises of the power plant. 

The submersible pump is placed 5 m under the level of the flow to be taken.

From the submersible pump the water will be conveyed into a tank, that will cover the plant’s water loss.

The tank works on the following principle:

    -   as soon as it is filled with water the submersible pump in the well will stop, and the tank will supply the plant with water. 

      -  the submersible pump is activated as soon as the water in this tank drops below the level of operation. 

      - the minimum pressure of a submersible pump is 2 bars.  

Water from the river Somes  

Dikes should be built for water accumulation, along with an approximately 800-m-long raceway. Also, the circuit should include a pre-treatment station for the retention of floating particles and for filtering the suspensions during the rainy periods. 

The recommended raw water source  
Following the situation described above the subterranean water will be used as water supply. This is the optimal solution, given its better quality and the lower costs.

· Natural gas supply 

In addition to the chosen supply solution from the local pipe line by means of a compressor plant for ensuring the pressure of 35 bar necessary for the gas turbine (as the minimum pressure  on the pipe is 25 bar).

However, the alternative solutions have many drawbacks, like an increased NOx emission above the legal limit, which would require the use of an installation for the reduction of the azoth oxides, or injecting demineralised water into the combustion chamber, which would have led to an increase of the capacity of the chemical water treatment plant. The need for a liquid fuel storage facility would lead to further investments.  

Given the above mentioned facts, the operation variant that was chosen was the one involving just one type of fuel, that being the natural gas. 

· Feeding the electric energy into the NES 

The combined cycle cogeneration plant will be set up on the Vetis industrial platform, located some 3 km away from the 220/110 kV Vetis station.

Thanks to the small distance between the plant and the Vetis station no connection station is needed, as its generator is to be connected, by means of underground electric cables (inlets), onto the 220kV-bars of the Vetis station.

The nearest 400 kV station (Rosiori) is located some 37 km away. The most convenient solution for connecting the combined cycle plant is the 220/110 kV Vetis station, located in the immediate vicinity.   

3.5.12.1.3.  Alternatives regarding the technological processes and the main measures for preventing/reducing the environmental impact 

The Energy Production Technology   

The recommended technologies for the production of electric energy in conventional fuels fired plants are comprised in the Reference Document regarding the Best Available Techniques for Large Combustion  Plants (BREF – LCP, May 2006, recommended by the European Environmental Agency for the EU member states). 

This BREF refers to combustion installations with a thermal power of over 50 MW, including the energy industry and those industries that use conventional fuels (coal, lignite, biomass, peat, liquid and gaseous fuels). BREF covers not only the large combustion installations, but also the auxiliary activities that are directly related to the combustion process.  

The production of electricity uses a variety of combustion technologies. In the BREF – LCP conditions following technologies are considered BAT:

- for the combustion of solid fuels: pulverized combustion, fluidized bed combustion, and grate combustion; 
- for liquid and gaseous fuels : combustion in boilers, engines and gas turbines.  
The choice of the energy production system to be used is based on economic, technical, environmental and local considerations, like: fuel availability, operational requirements, market conditions and the requirements of the energy system. 

The electric energy (the final product that the project was conceived for, considering the market criteria) can be generated in two basic ways:

· by producing steam in a steam generator, steam that is used to actuate a turbine that engages an electric generator;   

· by the direct combustion of liquid and gazeous fuels for actuating a gas turbine or an internal combustion engine that engages an electric generator. 

The environmental issue refers mainly to emissions into the air ensuing from the combustion of fossil fuels (SO2, NOX, CO, particulate matter, N2O and CO2). Other substances like heavy metals, halogenated compounds and dioxins, are released in small quantities.   

The energy production technologies comprised in BREF that have been analysed comparatively for determining the optimal solution are the following: 

· Direct conversion (gas turbine, electric generator)

· Combined cycle (gas turbine, electric generator, heat recovery steam generator, steam turbine, electric generator pertaining to the steam turbine or a single generator pertaining to both turbines)

Optimization criteria 

A. The specific investment

BREF compares 9 specific electric energy production technologies (4 steam cycles with different parameters, pressurized combined cycle with fluidized bed combustion, gas fired combined cycle, integrated combined cycle with coal gasification, coal fired external combined cycle and gas energy briquettes), from the point of view of the specific investment, expressed in USD/kWe. 

The analysis shows  that the most efficient investment is the one referring to the gas fired combined cycle (584 USD/kWe), followed by the coal fired supercritical steam cycle, but the difference between the two is considerable (1131 USD/kWe). The most inefficient investment is the one related to the gas energy briquettes (1979 USD/kWe).

B. Efficiency

B.1 Energy Yield 

The energy yield takes into consideration the whole plant, and is expressed by the ratio between the net energy output and the energy contained in the fuel.

The main yields that determine the energy yield in the case of electric energy production are the Carnot yield and the thermal yield.

B.2. The Carnot Yield

The efficiency of transforming heat into mechanical work is expressed by the Carnot yield, that depends on the ambient temperature T0 and the temperature at which the heat T is obtained, expressed in Kelvin





ηc = 1- T0/T

This ratio shows that the yield rises together with the temperature at which the heat is obtained, and can reach a value of approximately 80%, to 1400K.

BREF compares the yields currently obtained by means of the electric energy production technologies used today. Thus, most efficient are the combined cycles (48 – 62 %, depending on the cycle’s maximum temperature and the efficiency of the equipments), followed by the gas fired steam cycles (max. 53%) and the gas turbine plants (max. 42%).

B.3. The Thermal Yield

The thermal yield is the ratio between the produced useful mechanical energy and the energy transferred to the environment from the cycle’s process. This yield depends on the type of plant and on the way that the auxiliary installations are engaged (by means of steam or electric energy). 

B.4. The Energy Yield

The energy yield expresses the convertibility of the energy from one form into another. It is calculated on the basis of the quality factor (QF), that represents the fraction of energy from the total amount of energy. The electric energy and the mechanical one have a unitary quality factor, while heat has a sub-unitary factor, that goes as low as 0 at the ambient temperature. This is very important in the process of producing electric energy directly on the basis of heat, or indirectly, by means of mechanical work. 

The comparative table presented by BREF shows high energy yields for the simple combined cycles, the combine cycles with steam extraction, and the gas turbines (new technology) with heat recovery steam generator, all having ex of 55%.

B.5. Yield losses under real operating conditions  

The main yield losses in the case of real operating conditions are related to the climatic conditions (air pressure, temperature and humidity) and to the combustion plant (losses due to the disposal of combustion gases and of the ash), to the incomplete physical or chemical combustion, to dispersion and radiation). 

B. The relation between yield and environmental aspects  

The different energy yields of plants that produce the same amount of electric energy lead to different influences on the environment, from the point of view of the released heat, of the CO2 emissions and of the emissions of polluting gases, as follows:


η1 = energy yield pertaining to technology or plant 1 


η2 = energy yield pertaining to technology or plant 2.

Fuel saving: Δ e = 1- η1/ η2
Reduction of released heat: Δ a = Δe /1- η1
Reduction of CO2 emissions: ΔC = 1- - η1/ η2

Reduction of the emissions of polluting gases: Δε = 3,6 · VR · x · (1/η1-1/η2)/ Hu (mg/kWh)

VR- air volume/ m3 of fuel (m3/m3)

x -  threshold limit value (mg/ m3)

Hu – lower calorific value (MJ/ m3)

By comparing the three technically possible basic variants for the production of electric energy (combined cycle, steam turbine, gas turbine) one gets the following results:

Table : Comparison between the three technically possible basic variants for the production of electric energy 

	
	Combine cycle compared to the steam turbine


	Combined cycle compared to the gas turbine



	Mean energy yield
	η2 = 55 %

η1 = 38 %
	η2 = 55 %

η1 = 48 %

	Fuel saving
	30,9%
	12,7%



	Reduction of released heat
	49,8 %
	24,4%



	Reduction of CO2 emissions
	30,9%
	12,7%



	Reduction of NOx emissions
	45,6 mg/kWh
	14,86 mg/kWh



	Reduction of SO2 emissions
	31,9 mg/kWh
	10,4 mg/kWh




	Reduction of dust emissions
	4,56 mg/kWh
	1,48 mg/kWh


Values that have been considered:

- Energy yield for gas fired combined cycle: 55%

- Energy yield for gas  fired steam cycle: 38%

- Energy yield for gas turbine plant: 48%

- Air volume needed for combustion: 10,5 Nm3/ Nm3

- Threshold values of the emissions: 75 mg/ Nm3 for NOx, 35 mg/ Nm3 for SO2, and

5mg/ Nm3 dust (according to the Government Decision 352 from 2010).

- Calorific power for natural gases: 33,697 MJ/ Nm3 (8050 kcal/ Nm3)

The Optimal Technological Variant 
In view of the afore-said considerations the optimal technological variant is, both from the point of view of the investment efficiency, of the energy efficiency and of the minimum emissions, the gas fired combined cycle. The choice of the type of equipments and of the connection scheme is made on the basis of the nominal power that is to be installed and of the specific performances of the various suppliers.   

FINAL ALTERNATIVE OF THE PLAN 

The final alternative of the plan proposes the following measures of reducing and compensating the possible negative effects:

In order for the necessary measures to be approached, regarding the prevention, reduction and control of the impact of the activities carried out in the present project, the following need to be kept:  

· During the execution phase

· For the reduction of the impact generated during the construction phase the following needs to be taken in consideration : 

· The works shall be carried out according to the project, in this way the generated impact shall be lower 

· Reducing, as much as possible, the execution period of the project in order to reduce the period of manifestation of the negative effects ;

· Avoiding the loss of construction materials from the transportation means ;

· Using noiseless equipments and transportation means ;

· During the organization of the working site only light constructions of the type blockhouse, for the storage of some construction materials and of some equipments and tools, used for the present phase, shall be used ;

· For hygienic sanitation needs ecological sanitation groups shall be set up ; 

· The dislocated soil shall be stored in categories, in the following way :

-    The extracted and handled soil, as a filling material, shall be stored separately;

- the fertile uncovered soil from the free surfaces, used for restoring the area, shall be stored and kept in such a way that the climatic factors shall not deteriorate it ;  

· Special storages shall be set up for the refuses and technological wastes, resulted from the works on the work site;

· Isolated storage for the materials that are going to be used in constructions;

· Proper means need to be insured for the prevention of dispersion of materials (soil, clay, waste or construction materials) in the site area, on roads/ private areas (agricultural lands);

· The equipments and the transportation means shall be verified, in such a way that they do not present any losses of oil;

· Absorbing materials need to be used in case of pollution with oil 

· In the operation phase

a) Constructive measures:

· The placement of the power plant, at a distance of 1.1 km away from the residential areas, enough for the protection of sensitive receptors;

· Rational use of the surrounding lands, through the reduction of the distance to the main connections;

· Elimination of the impact on the sensitive receptor from the area – the Somes River, that shall not be used as a water source or as a water discharge receptor;

· Elimination of the impact obtained from the aerial electrical transmission.

b) Technological measures:

· Use of less pollutant combustible;

· High energetic efficiency of the combined cycle system;

· Reduction pollutant gas emissions;

· Dimensioning the ventilation systems and the air exhaust units for a better dispersion;

· Constructive noise reduction measures;

· Automatic operation, control, alarm and monitoring systems;

3.5.13. Other activities that can appear as a consequence of the project execution 

No activities are being foreseen 

3.5.14. Other licenses that are requested for the project 

All the authorizations and necessary accords, according to the Urban Planning Certificate, shall be obtained

3.6. 
Localization of the project

3.6.1. Distance towards the borders

The minimum distance from the border is, in a straight line, of 7.63 km. 

3.6.2. Maps, photos of the site that can offer information regarding the physical characteristics of the environment, natural, as well as artificial and other information regarding:

· The actual and the planned use of the site land and of the land from the neighbouring areas;

The actual and future use of the land is: industrial premises

· Territorial politics and politics regarding the use of the land 

The land belongs to SC HOLROM SRL

Constructions do exist on this site, but they are out of use, and are going to be demolished. The quantity of the demolition works is not very high, and according to a verbal confirmation of the experts (visit on the site) no severe pollution of the soil is being foreseen. 

· Sensitive areals 

The objective is located in an industrial area. 

In the immediate vicinity there are no sensitive areas that could be affected by the execution of the proposed project. 

· The minimum distance to the first houses is of 800 m. 

· The distance to the inhabited area: 1.1 km.

· The distance to the Somes river: 0.750 km.

· The distance to any other objectives, economic companies: 300 m. 

· Details regarding any other variants of sites that has been taken in consideration

Only one site inside the industrial platform Holrom has been proposed. This one has been chosen as a consequence of a technical-economical analysis. 

3.7. 
The characteristics of the potential impact 

A short description of the potential impact, taking into consideration the following factors:

3.7.1. The impact on the environmental elements

The evaluation requirements stipulate that the significant effects on the environment caused by the implementation of the project subject to environmental evaluation should be highlighted. The purpose of these requirements is the identification, prediction and evaluation of the impact forms generated by the project implementation.

For the synthetic evaluation of the potential impact on the environment, impact categories have been established in relevant terms, which would allow the highlighting of the potentially significant effects on the environment, generated by the implementation of the project, that is, of the condensation power plant equipped with a combined cycle of 400 MW. 

In order to assess the impact on the relevant environmental factors/aspects, a series of specific criteria have been established for each of them, which would mainly allow the highlighting of the significant impact.

The impact categories and the criteria for impact evaluation, established by the assessor are presented in the following.

The environmental evaluation for plans and projects requires the identification of the significant impact on the environmental factors/aspects of the project provisions concerned.

The significant impact is defined as “the impact, that by its nature, magnitude, duration or intensity, generates negative or positive effects on a sensitive environmental factor”.

According to the requirements of the Government Resolution No. 445/2009,   the significant effects on the factors have to include the direct and indirect, secondary, cumulative, short-, medium- and long-term, permanent and temporary, positive and negative effects of the project on the environment.

For the impact evaluation of the activities of the project to be analysed, that is the condensation power plant with combined cycle of 400 MW, seven impact categories have been determined.

The impact evaluation has been made for all environmental factors/aspects that have been established to be relevant for the analysed project.

The basic principle taken into consideration in assessing the impact on the environmental factors consists of the evaluation of the project proposals in regard to environmental aspects that are possible to be significantly affected by the proposed project, especially to the population, fauna, flora, soil, water, air, climatic factors, material goods, including the architectural and archaeological heritage, the landscape and the interconnections between the above mentioned factors. Consequently, both the impact categories and the evaluation criteria have been determined by keeping this principle.

The impact categories are presented below:

	The impact category
	Description
	Notation

	Significant positive impact 


	Long-lasting or permanent positive effects of the project on the environmental factors 
	„+3”


	Positive impact 

	Temporary minor positive effects of the project on the environmental factors  


	„+2”


	Insignificant positive impact 


	Short-term positive effects of the project on the environmental factors 
	„+1”


	Neutral impact 

	Positive and negative effects that are balanced out or that have no effect 
	„0”


	Insignificant negative impact 


	Temporary minor negative effects on the environmental factors 
	„-1 „



	Negative impact 

	Short-term negative effects that have a reversible effect on the environmental factors 


	„-2 „


	Significant negative impact 

	Long-term negative effects, that have a permanent and irreversible effect on the environmental factors 
	„-3”



3.7.2. Potential effects of environmental pollution during the execution period of the objective 

During this phase, the main pollution sources are represented by the activities specific to the organisation of the building site, and the impact flows down especially to the environmental factors/aspects air, water, soil, biodiversity, landscape, population, and synergism.

3.7.2.1. Potential effects on the air

The impact on the air is insignificantly negative over the building period, the pollution sources might be represented by motor vehicles and facilities, which are used for transporting building materials and for the actual building, dust particles from manipulating the soil and organising the site.

Minor temporary negative effects on the environmental factors/aspects „-1„

3.7.2.2. Potential effects on the water

The site organisation will be provided with wastewater collecting systems (ecological toilets), thus the pollution of the surface and underground water will be avoided. Taking into consideration the measures the beneficiary will consider while building the objective, there is no significant impact on the surface waters envisioned.

During the building period there might be a possible impact on the underground waters in case of accidental pollutions with oil from motor vehicles and site facilities. The envisioned impact will be reduced; the builder will purchase absorbers for the immediate intervention in case of an accident. 

Positive and negative effects that are balanced out or without any effect„0”
3.7.2.3. Potential effects on the soil

The impact on the air is insignificantly negative over the building period, after the building works the natural vegetation will be removed from relatively small surfaces of ground (25% from the total surface). Small surfaces will be used temporarily during the building phase and the stages of the project. 

The layer of vegetal soil will be uncovered and correspondingly stored in order to be later used for setting up green areas.

During the investment stage can be mentioned that for the proposed objective the plan stipulates modern building versions, for which the generating of construction waste is minimal. This implies a reduced number of technological operations, smaller quantities of classic construction materials (mortar, concrete) and, implicitly, much smaller waste amounts resulting from such activities.

The waste resulted from the activity of construction-fitting are revaluated and not dangerous, wastes will be stocked on the site in secure conditions for the environment and for the human health and will be disposed with the help of special and authorised companies.

The storage and manipulation of construction materials, as well as the development of the construction itself will not significantly affect the soil, because during works, the building contractor will permanently aim at observing the execution norms and procedures specific to every type of work.

The facilities and means of transportation on the site will be checked daily in order to avoid the uncontrolled oil leaking. The construction site must be fitted out with absorbers for the case of accidental oil leaking.

Temporary minor negative effects on the soil „-1„

3.7.2.4. Potential effects on the biodiversity

The impact on the biodiversity is insignificantly negative over the building period, because of the uncovering of the ground surfaces that are covered with instantly grown vegetation, but insignificant form the point of view of its value. The identified vegetation is instantly formed, the ground being not set up.

The position of the site is not close to any protected area, such as the ones designated in the Natura 2000 network. Moreover, taking into consideration the presence of the former (the former farm) and actual infrastructure (the industrial area), it is considered that the site does not offer a habitat for protected species, which could have migrated and settled down here. 

In order to decrease the negative effect, the free zones will be set up.

Positive and negative effects that are balanced out or without any effect„0”
3.7.2.5. Potential effects on the landscape

The constructions and facilities of the new thermoelectric plant will be built entirely on the ground belonging to S.C.Holrom SRL according to Real Estate Register excerpt no. 1313 – a surface of 75.150 sq m. The area where the ground submitted to urban setup is located, is situated within the built-up area of the place Vetis, assigned for constructions. The urban plan will have a long-term or permanent positive impact on the area landscape following the stipulations regarding the construction regulations, the improving the aspect and functionality of the analysed area. Long-term or permanent positive effects of the project proposals on the landscape „+3„

3.7.2.6. Potential effects on the population

A positive impact by direct employments, usage of prime materials from local buildings (aggregates, sand, wood etc), better access, a better infrastructure.

For the setup and construction period, the noise level will have variable values depending on the equipment particularity and on the distance from the site to the inhabited area. The noises produced by these facilities according to the specialist literature are: excavator 78 dB (A); tip lorry 70 dB (A); compactor 80 dB (A);
The level of noise produced by the simultaneous functioning of these facilities is 83,7 dB (A). The total noise level, obtained by the energetic addition of the levels corresponding to each source (the execution of the site and the noise from the road traffic) does not exceed 65 dB (A) at the border of the site. The minimal distance to the inhabited area is at least 1.1 km. The noise contribution to the noise pollution of the population during the period of site construction is insignificant. The builder will observe on the site the labour protection norms for his employees. 

Long-term or permanent positive effects of the project proposals on the population „+3„

3.7.2.7. Potential cumulative and synergetic effects

Insignificantly negative impact because the construction-fitting works and activities are supposed to take place over a long period of time (36 months) and the cumulative and synergetic effect with other activities in the area will be insignificant on the environmental factors.

No active geological phenomena have been distinguished for the study area, such as landslides or slumps that would endanger the stability of the buildings. But, taking into consideration the proximity of the phreatic level to the ground surface (- 1.5 m), the beneficiary will make sure that the drainage of the ground will be made correspondingly.

Temporary minor negative effects on the environmental factors/aspects „-1„

3.7.3. Potential pollution effects during the period of objective functioning

During this stage, the main pollution sources are represented by the activities characteristic to the functioning of the electric plant, and the impact will be especially on the environmental factors/aspects air, water, soil, biodiversity, landscape, population, waste, and synergism.

3.7.3.1. Potential effects on the air 

The impact on the air is insignificantly negative due to the diminishing measures during the functioning period of the electric plant.

The air pollution sources will be:

* The technological flow of energy production, respectively the functioning of the gas turbine and of the start-off auxiliary boiler.

In the following table are listed the emission values compared to the BREF and Government Resolution 352 recommendations from the year 2010.

	Appliance type

	Emission level

acc. to Gov. Resolution 352/2010

(mg/Nm3)
	Emission level

acc. to BAT(mg/Nm3)
	O2 level

(%)

	Emission level

calculated with BAT options of reaching those levels*
(mg/Nm3)

	
	
	
	
	

	
	NOx
	NOx
	CO
	
	NOx
	CO

	Gas turbines

	New gas turbines, acc. to art. 9 from

G.R. 352/2010
	75***


	20 – 50
	5 – 100
	15


	50
	100


*) Burners with preliminary dry composition with reduces NOx.

*** The emission limit values for NOx, applicable only in the case of load regimes of over 70%, expressed in mg/Nm3, calculated for a content of 15% O2 in the residual gases, individually applicable to the gas turbines, governed by art. 9 from G.R. 352 from 2010 are:

	Type of fuel
	Thermal power (P) (MWt)
	Emission limit values for NOx (mg/Nm3)

	Natural gas*)
	P > 50
	50**)


*) The composition of the natural gas is mainly constituted of methane and maximum 20% in volume of inert gases and other components.

**) If the capacity of the gas turbine is determined based on the ISO norms, the emission limit value for  NOx amounts to 75 mg/Nm 3, in the cases of:

- Gas turbines used in cogeneration systems, with an annual medium capacity higher than 55%;

In the case of the condensation power plant with combined cycle using natural gas, that generally consists of: 85% methane, 4% other alkaline (ethane, propane, butane, pentane) and 11% inert gases (which do not burn).

The number of functioning hours per year will be 8.000 hours, with an efficiency of the power plant of 56,62 %, and an annual total availability of approximately 94 %.

Considering the above presented facts, there has been established the emission limit value for NOx of 75 mg/Nm 3.

The emission limits according to Government Resolution 352/2010 and the ones recommended by BAT will be observed.

The project is provided with control and emission reduction systems.

Temporary minor negative effects on the environmental factors/aspects „-1„

3.7.3.2. Potential effects on the water

Long-term positive impact by emission elimination due to the collection and management system;

· the evacuation of the domestic and technological waste water will be made through the drainage network of the city Satu Mare; 

· any overflow of waste waters in the surface or underground, on the ground or underground will be disposed.

· Control system through borings and evacuation monitoring.

Long-term or permanent positive effects of the project proposals on the water „+3„

3.7.3.3. Potential effects on the soil

The impact on the soil is insignificantly positive, due to the new drainage systems and to the impermeable contact surfaces. The quality of the soil and of the phreatic waters in the area of the power plant will not be changed. The management forbids the direct soil storage of any products or materials that could affect its quality. The personnel will be trained in view to monitoring the waste resulted, stored, manipulated, recovered, operated, but also to most efficient revaluation of the resulted waste by specialised companies.

The impact on the soil will be neutral due to the systems and measures provided by the project.

Positive and negative effects that are balanced out or without any effect „0”
3.7.3.4. Potential effects on the biodiversity

The proposals from the present documentation have the role of superiorly revaluating this rural looking ground through modern buildings, modernisation of the connection road, of the pedestrian areas within the site and through its equipment with technical-edilitary networks, and through drainage execution over a distance of 2 km. It is also proposed, that the rest of the free space should be set up with green areas, plantations of trees and scrubs. It is especially proposed the setup of a green protection curtain in the circumferential area. Thus, the actual requirements regarding the environmental protection will be observed.

Minor positive effects of the project proposals on the biodiversity „+2„

3.7.3.5. Potential effects on the landscape

The local urban plan will have a long-term or permanent positive impact on the area landscape due to the stipulations regarding the improvement of the aspect and functionality of the analysed area. Long-term or permanent positive effects of the project proposals on the landscape „+3”.

3.7.3.6. Potential effects on the population

The impact is positive due to direct employments from the community, better access, a better infrastructure, temporary insignificantly negative impact because of the discomfort implied by the activity.

Neutral impact of the proposals of the project on the population, the positive and negative are being balanced out „0„.

3.7.3.7. Potential cumulative effects

The cumulative effects can appear when several activities have insignificant individual effects, but together they can generate a significant impact, or when several individual effects of the plan generate a combined effect.

Activities carried out in the Industrial Park are being presented below:

	No.
	Name of company 
	Activity profile 
	No. of employees

	1
	S.C ASTRAR IMPEX S.R.L.
	WAREHOUSE
	2

	2
	S.C.ALUTRADE S.R.L.
	PVC DOORS AND WINDOWS
	1

	4
	S.C.CAREL CONSTRUCT S.R.L.
	WOOD WORKING
	15

	5
	S.C.CASH GROUP MARKETING S.R.L.
	FOLDER WAREHOUSE
	1

	6
	S.C.COLINA MATADOR IMPEX S.R.L.
	MILL
	11

	7
	S.C.COUNTRY ELEMENTS S.R.L.
	FURNITURE ASSEMBLY
	50

	8
	S.C.DAMAR CONSULTING S.R.L.
	TAILOR 
	32

	9
	S.C.ELASTICS S.R.L.
	MATERIAL WAREHOUSE
	1

	10
	S.C.FASTUS S.R.L.
	MILL
	1

	11
	S.C.FAD S.R.L.
	WAREHOUSE
	1

	12
	S.C.HULSHOF LEATHER S.RL.
	LEATHER DYE HOUSE
	20

	13
	S.C.INTERCONECT S.R.L.
	ELECTR. NETWORK ASSEMBLY
	1

	14
	S.C.IRON COMPANT S.R.L.
	CABLE ASSEMBLY
	2

	15
	S.C INTER MOTOR LINE S.R.L.
	AUTO SERVICE
	2

	16
	P.F.KERESZTESI JANOS
	MATERIAL WAREHOUSE
	1

	17
	S.C.LA FANTANA S.R.L.
	WATER WAREHOUSE
	2

	18
	S.C.LB PROFILE GROUP S.R.L.
	WAREHOUSE
	1

	19
	S.C.LEVANTE CONF S.R.L.
	WOODWORK
	7

	20
	S.C.MAXAMBIENTE S.R.L.
	WAREHOUSE
	1

	21
	S.C.PANATEK S.R.L.
	PVC DOORS AND WINDOWS
	1

	22
	S.C. SABIN CO S.R.L.
	CONFECTIONS
	30

	23
	S.C.SAINT GOBAIN ABRAZIVE S.R.L.
	ABRASIVE MATERIAL PRODUCTION 
	20

	24
	S.C.SAMLEMNFOREST S.R.L.
	WOODWORK
	4

	25
	S.C.SYS CONSULTING S.R.L.
	WAREHOUSE
	1

	26
	S.C.SMART MEDIA S.R.L.
	WOODWORK
	4

	27
	S.C.TERMOTIB S.R.L.
	PVC DOORS AND WINDOWS
	3

	28
	S.C.SMS ROMANIA S.R.L.
	CONFECTIONS
	22

	29
	S.C.VIVATEX S.R.L.
	CONFECTIONS
	20

	
	TOTAL
	
	257


As noticeable, on the site there are some small industrial activities being carried out, that have been authorized individually and which do not produce significant quantities of pollutants. They are situated at distances of minimum 300 m and maximum 500 m from the location of the power plant, the dispersion range is being felt at maximum 150 m from the source, and the maximum emission height is of aprox. 8 m. 

The synergic effect of the pollutants 

According to STAS 12574/87 the maximum concentration approved for the following substances with synergic action, simultaneously present in the air, is: 

• SO2, NO2 and NH3
• SO2 and dust in suspension 

• NO2 and dust in suspension

Being calculated with the ratio:

	C1
	+
	C2
	+ ... +
	C i
	( 1

	C adm 1
	
	C adm 2
	
	C adm i
	


Where :

C1, C2, ... Ci 
– concentration of the pollutant substance 1,2, ... , i in air ;

C adm 1, C adm 2, ... C adm i – maximum admissible concentration for the pollutant substances 1,2, ... , i in air ;

By particularizing the data for the studied objective (Cmax.30 min) one obtains:

• SO2, NO2 and NH3


0,0074


      0,2689

           0

—————————— +   ————————  + ——————— 0.91 = ( 1

0,75 
       
 
          0,3

  
0,3

• SO2 and dust in suspension

	0,0074
	+
	0,0648
	
	0.14 = ( 1

	0,75
	
	0,5
	
	


• NO2 and dust in suspension 

	0,2689
	+
	0,0648
	1 = ( 1

	0,3
	
	0,5
	


The inequality is being kept for every combination of pollutants with synergic action. 

The concentrations of the pollutants with synergic effect in the ambiental air are being presented bellow in comparison to the maximum admissible level: 

	No.


	Substances with synergic action
	Estimated value 
	Maximum admissible level 

	1
	SO2, NO2 and NH3
	0.91
	1

	2
	SO2 and dust in suspension
	0.14
	1

	3
	NO2 and dust in suspension 
	1
	1


The estimation has been made for an unfavourable situation. There exists no cumulated impact, taken in consideration the fact that the concentrations of the pollutants with synergic effect are under the maximum admissible level.  

At the implementation of more similar projects (boilers for the production of electrical or thermal energy), the emissions of pollutants, especially the ones of nitrogen oxide will rise proportionally with the number of installations and will exceed at some point the level of maximum admissible concentrations of the substances with synergic action. 

Temporary minor negative effects over the environmental factors „-1„

3.7.4. Extension of the impact (geographical area, number of inhabitants / habitats/ affected species)

Through the mathematical shaping of the dispersion of pollutants in the air the insult concentrations at the soil level, around the source, have been determined, in different atmospheric conditions. 

The shaping results are being presented below:

► The maximum values of the concentrations of pollutants at the soil level (short term) are being presented below: 

	Source
	Pollutant
	Turbulence / distance
	Cmax  
(mg/m3)

	Heating station 
	Particles 

Sulfur oxides 

Nitric oxide 

Carbon monoxide 

Volatile organic compounds

Methane
	Average     750 m

Moderate  375 m
	0,0648

0,0074

0,2170

0,3408

0,0717

0,0448


The values are set between the legally accepted limits/ thresholds. 

► The maximum values of the annual average concentrations of pollutants at the soil level are being presented below 

	Pollutant
	Annual maximum concentration 

µg/mc
	CMA µg/mc

	Particles 
	0,28
	75

	Nitric oxide 
	3,7
	40

	Sulfur oxides
	0,032
	60


The values are set between the legally accepted limits/ thresholds. 

Taken in consideration the maximum concentrations that are below the maximum admissible concentrations, and the distance of 750 m, where these concentrations are being registered, as well as the location of the power plant that is situated in an industrial area, the impact over the inhabited area (from the locality Vetis), that is situated at a distance of 1,1 km, is not going to be affected. 

3.7.5. The magnitude and the complexity of the impact 

The quality of the environmental factors is situated in a report that estimates the effects of the “activity” over the environment, by taking in consideration the “size” that is being determined with the help of some quality indicators that are characterizing the effects.

In relation to the size of the effects we have the quality index (Ic):





1



Ic = ((( ;



          ( E

( E 
- Positive or negative effects resulted from the quantification of the influences of the activity in relation to the regulation norms; 

E = 0 
- the environment is not affected. 

The quantification of the effects in quantitative sizes (E) allows their aggregation and mediation on the scale of the type: 




- + -
positive influence



- 0 -
zero influence



- - -
negative influence 

	Ic = 0 ( +1,0


	- the influences are positive and the environment is affected in admissible limits



	Ic = -1 ( 0


	- the influences are negative and the environment is affected over the admissible limits  




EVALUATION OF THE EFFECTS ON THE BASIS OF THE QUALITY INDEX 

EVALUATION MATRIX 

	Environmental factor 
	Size of the impact 
	Effects over the environmental factors 

	IN THE EXECUTION PHASE OF THE PLAN 

	AIR
	The impact over the air is insignificantly negative 
	The temporary minor negative effects over the environmental factors 

(-1)



	WATER
	The impact over the water is neutral 


	Positive and negative effects that are being balanced out or without any effect

 (0)

	SOIL


	The impact over the soil is negative during the construction period 
	Short term negative effects and reversible over the environmental factors 

 (-1)

	BIODIVERSITY


	The impact over biodiversity is neutral 
	Positive and negative effects that are being balanced out or without any effect over biodiversity 
(0)

	LANDSCAPE
	Positive long term or permanent impact over the landscape 


	Long term or permanent positive effects of the project’s suggestions over the landscape

 (+3)

	POPULATION
	Positive impact 
	Positive long term or permanent effects of the project’s suggestions over the population

 (+3)

	SYNERGISM
	Insignificant negative impact 
	Temporary minor negative  effects over the environmental factors 

 (-1)

	
	
	TOTAL EFFECTS IN THE EXECUTION PHASE   (+3)

	IN THE OPERATION PHASE 

	AIR
	The impact over the air is insignificantly negative 


	Temporary minor negative effects over the environmental factors 

 (-1)

	WATER
	The impact over water is long term or permanently positive 


	Long term or permanent positive effects 

(+3)

	SOIL


	The impact over the soil is neutral 


	Positive and negative effects that are being balanced out or that have no effect over the soil according to the project’s suggestion 

 (0)

	BIODIVERSITY


	Significant positive impact over biodiversity 
	Positive long term or permanent effects over the biodiversity according to the project’s suggestions 

 (+2)

	LANDSCAPE
	Long term or permanent positive impact over the landscape


	Positive long term or permanent effects over the landscape according to the project’s suggestion 

 (+3)

	POPULATION
	Neutral impact over the population 


	Positive and negative effects that are being balanced out or without any effect

 (0)

	SYNERGISM
	Insignificant negative impact 


	Temporary minor negative effects over the environmental factors 

 (-1)

	
	
	TOTAL EFFECTS IN THE EXECUTION PHASE   (+5)


The values of the quality parameters Ic are: 

During the execution phase:

Ic = 1 / (E  = 1/ +3 = +0,33

During the operation phase:

Ic = 1 / (E  = 1/ +5 = +0,2

· The influences over the environmental factors are resulted from the value Ic through the inclusion of the quality parameters in the exploitation scale:  

Exploitation scale Ic 

	Exploi-tation level
	             1

Ic = ———— ;

            ( E

( E ( 0 )
	The effects of the activity over the environment

	10
	Ic = 0  


( Lproject =0 )
	- the environment is not affected by the activity 

	10 (9 
	Ic = ( 0 ( 0,25 ]
	- the environment is affected by the activities in the admissible limits level 1 



	9 ( 8
	E  > 0

Ic = ( 0,25 ( 0,50 ]
	- high positive influences (the sum of the effects is high)

- the activity produces a reduced impact  

- the environment is affected in admissible limits, level 2

- average positive influences (average sum of the effects)

- the activity determines a traceable impact. 

	8 ( 7
	Ic = ( 0,50  (  1,0 ]
	- the affected environment is in the admissible limits, lev.3

- small positive influences (the sum of the effects is small)

- the activity is set between the legally accepted limits

	7 ( 6
	Ic = - 1,0

E< 0
	- the affected environment is over the admissible limits, level 1  

- the effects are negative 

- the activity exceeds the legally accepted limits. 

	6 ( 5
	Ic = (- 1,0  (  - 0,5 ]
	- the affected environment is over the admissible limits, level 2

- the effects are negative and produce discomfort

	5 ( 4
	Ic = ( - 0,5 (  - 0,25 ]
	- the affected environment is over the admissible limits, level 3

- the negative effects are pronounced 

- the impact is major 

	4 ( 3
	Ic =(-0,25(-0,25/10 ]
	- the environment is degraded – level 1

- the effects are harmful at longer exposure periods 

	3 ( 2
	Ic =(-0,25/10(
       -0,25/100]
	- degraded environment – level 2

- the effects are harmful at average exposure periods 

	2 ( 1
	Ic = sub - 0,25 / 100
	- degraded environment – level 3 

- the effects are harmful at short exposure periods 


By enclosing the quality parameters in the exploitation scale we obtain the following result: 

· exploitation level obtained in the execution phase 8 ( 9, which indicates:

- the environment is affected in admissible limits, level 2              

- average positive influences (the sum of the effects is average).

- the activity is set between the legally accepted limits 
· exploitation level obtained during the operation phase 9 ( 10, which indicates:

- the environment is affected in admissible limits, level 1            

3.7.6. The probability of the impact 

Taken in consideration the diminution measures of the impact over the environmental factors, as the control, alarm, monitoring systems, with which the project is foreseen in the projection phase, the appearance probability of some events that could generate a negative impact over the environmental factors is very small. 

3.7.7. Duration, frequency and reversibility of the impact 

The nature of the proposed activities does not create the possibility of the appearance of an irreversible impact. 

3.7.8. Avoidance, reduction or amelioration measures of the significant impact over the environment  

The measures for the limitation of the impact over the environment during the execution period are: 

· the organization of the site shall be carried out on the empty space of the location that was suggested for the project;

· eventual material storages shall be followed by the sanitation of the area and the renaturation of the surfaces that remain free;

· transportation means and equipments shall be maintained in a good technical state, in such a way that oil leakages are being avoided (petrol, oil etc.)

· the storage on the soil of any materials that may affect the quality of the soil is prohibited

3.7.9. Transfrontier nature of the impact 

Although the distance to the border is of 7.63 km the impact of the implementation of the project is strictly local, and is being limited to a range of 1,875 m around the source, the maximum concentration are being situated at a maximum distance of 750 m and are under the maximum admissible limit.

IV. Sources of pollutants and installations for the retention, evacuation and dispersion of the pollutants in the environment  

4.1. 
Protection of the quality of water 

 4.1.1.The sources of pollutants for water, the evacuation place or the emissary 

· Residual water – household manure from locker rooms, social groups, offices. 

· Technological waste waters:

After the technological activities that are being carried out in the chemical appliances residual waters result, which according to the characteristic of the pollutant can be classified in: 

· Inorganic waters – waters that have an acid or alkaline character, resulted from regeneration processes of the ion-exchange from the demineralization appliances of the water;

· Organic waters – waters with an oil character from purging, ventilation, draining of the boiler. 

The estimated quantities of technological waste waters that are going to be evacuated are the following: 

	Parameters
	Quantity at the nominal operation


	Quantity at the starting phase
	Quantity 

1 x year
	Unit

	Residual water that is being evacuated continuously 

	Boiler purging
	13
	
	
	mc/h

	Purging the cooling water from the tower 


	 68
	
	
	mc/h

	Total water evacuated continuously 
	 75
	
	
	

	Residual waters that are being evacuated discontinuously 

	Ventilation and draining of the boiler 
	
	20
	80
	mc

	Ventilation and draining of the steam turbine 
	
	 20
	
	

	Treatment of the cooling water 
	
	
	 550
	mc

	Evacuation of the condensed water from the condensator 
	
	
	8
	mc

	Auxiliary cooling 
	
	
	70
	mc

	Regeneration of the condensed water treatment station (every 14 days)
	50
	
	
	mc

	Regeneration of the demineralised water station (every 6 hours)
	12
	
	
	mc

	Watering hydrants, main transformer (should unforeseen events occur).
	
	
	 60
	mc

	Total draining of the water-cooling tower 
	
	
	5000
	mc

	Total residual water that is being evacuated discontinuously 
	62
	 40
	 5768
	mc


4.1.2. The epuration and preepuration stations and appliances of the foreseen residual waters 

Household residual waters, QDAY max = 1,90 mc/day, resulted from the employed personnel in the city drainage system without preepuration. 

Inorganic technological wastewater, coming from the water-steam circuit, from the station used for water demineralization and from the cooling system, is collected in a 30 m3 cooling tank and then is transferred in a 200 m3 neutralizing tank for the purpose of maintaining the pH at the level stipulated in the Romanian Governing Law in order to ensure the quality of the evacuated wastewater.

The retaining of the amount of dust entered in the cooling towers is ensured by two sedimentation tanks, each with a capacity of 300 m3. 

The flow of the amount of wastewater continuously evacuated from the sedimentation tanks is 68 mc/h.

The organic technological wastewater, containing rests of oil coming from the engines' room and the boilers are to be filtered by a system used for separating oils/oil products. The separation of oils and oil products with a density between 0.80-0.95g/cm3 is performed with the system used for oil/oil products separation. This system is designed for the treating of oil containing wastewater requiring a high-level separation - separation efficiency= 99.98%. The oil/oil products separating system is equipped with a built-in mud separator and with a coalescent filter. 

The flow of the wastewater evacuated from the separating systems is: 13 m3/h. 

Pluvial water, 192,64 l/s, resulting from the site is to be evacuated in the sewer for pluvial water, existing on the site.

The parameters of the wastewater evacuated from the purification plant will comply with the criteria mentioned in the Romanian Water Management Regulation and are not to exceed the levels mentioned in the second appendix of Section 35 of the Decision of the Romanian Government, Decision no. 352 - 'Table 1 - Quality Indicators Applicable in Case of Wastewater Evacuated in Local Sewer Systems':

	Nr. crt.
	Quality indicator 
	UNIT
	Maximum admissible values 
	Method of analysis 3)

	1.
	Temperature
	0C
	40
	 

	2.
	PH
	pH units
	6,5-8,5
	SR ISO 10523-97

	3.
	Suspended matters
	mg/dm3
	350
	STAS 6953-81

	4.
	Biochemical oxygen consumption – 5 days (CBO5)
	mg O2/dm3
	300
	SR EN 1899 2/2002

	5.
	Chemical oxygen consumption – the method with potassium dichromate

 [CCOCr1]
	mg O2/dm3
	500
	SR ISO 6060/96

	6.
	Ammoniacal nitrogen (NH4+)
	mg/dm3
	30
	SR ISO 7150-1/2001

	7.
	Total phosphorus (P)
	mg/dm3
	5,0
	STAS 10064-75

	8.
	Total cyanide (CN)
	mg/dm3
	1,0
	SR ISO 6703/1-98-2/00

	9.
	Sulphide and hydrogen sulphide (S2-)
	mg/dm3
	1,0
	SR ISO 10530-97

	10.
	Sulphite (SO32-)
	mg/dm3
	2
	STAS 7661-89

	11.
	Sulphate (SO42-)
	mg/dm3
	600
	STAS 8601-70

	12.
	Water vapours engageable phenols (C6H5OH)
	mg/dm3
	30
	SR ISO 6439:2001;
SR ISO 8165/1/00

	13.
	Extractable substances with organic solvents


	mg/dm3
	30
	SR 7587-96

	14.
	Biodegradable synthetic detergents 
	mg/dm3
	25
	SR ISO 17875:1996
SR EN 903:2003

	15.
	Plumb (Pb2+)
	mg/dm3
	0,5
	STAS 8637-79
SR ISO 8288:2001

	16.
	Cadmium (Cd2+)
	mg/dm3
	0,3
	SR EN ISO 5961:2002

	17.
	Total chrome  (Cr3+ + Cr6+)
	mg/dm3
	1,5
	SR ISO 9174-98
SR EN 1233:2003

	18.
	Hexavalent chrome (Cr6+)
	mg/dm3
	0,2
	SR EN 1233:2003
SR ISO 11083-98

	19.
	Copper (Cu2+)
	mg/dm3
	0,2
	STAS 7795-80;
SR ISO 8288:2001

	20.
	Nickel (Ni2+)
	mg/dm3
	1,0
	STAS 7987-79
SR ISO 8288:2001

	21.
	Zinc (Zn2)2
	mg/dm3
	1,0
	STAS 8314-87;
SR ISO 8288:2001

	22.
	Total manganese  (Mn)
	mg/dm3
	2,0
	SR 8662/1-96
SR ISO 6333-96

	23.
	Free residual chlorine (Cl2)
	mg/dm3
	0,5
	SR EN ISO 7393-1:2002;
SR EN ISO 7393-2:2002;
SR EN ISO 7393-13:2002


4.2. Air protection 

4.2.1. Sources of pollutants for air, resulted pollutants 

The emissions in the atmosphere are generated by:

· Emissions due to the operation of the electrical energy production equipments, used combustible: methane;

· Acids emissions from the storage of auxiliary materials (at loading, storing, handling, in case of an abnormal operation, reparation works, interventions) fugitive emissions may arise;

· Auxiliary transportation activities. 

· Conducted emission in the atmosphere 
Pollutants resulted from the fuel burning – methane, are: 

· particles

· Sulphur dioxide 
SO2 ;

· Nitrogen oxide 
NOx ;

· Carbon monoxide 
CO ;

· Organic volatile compounds 
COV ;

· Methane 
CH4 ;

4.2.2. Appliances for the retention and dispersion of pollutants in the atmosphere 

Evacuation system of the burnt gas TG 

The system for exhausting hot combustion gases by means of a diffuser and gas channels to the heat recovery steam generator (HRSG). The exhaustion channels are conceived in such a way as not to vibrate during operation and have to be fitted with enough compensators for compensating the various dilatations between the TG and HRSG. The gas channels between the turbine and the heat recovery heat generator need to be designed with as few changes of direction of the gas flow as possible. The hot combustion gases exhausted from the gas turbine will be transferred to the heat recovery steam generator, in which the thermal energy from the combustion gases will be used for the production of high pressure steam. Afterwards they will be eventually exhausted into the atmosphere by means of a funnel. The funnel has physical height of 60 m and a top inner diameter of 7,5 m.

Evacuation system of the burnt gas – Supplementary boiler

The exhaustion of combustion gases ensuing from the fuel combustion in the auxiliary steam generator will occur by means of a funnel with a physical height of 30 m and a top inner diameter or 0,8 m.

	Source
	Location
	Evacuation method 
	No. of ventilators
	Ventilation appliances (like an exhauster)

	
	
	
	
	Temperature
	Nominal debit
	Pressure head
	Evacuation direction
	Effluent speed

	
	
	
	
	(C
	(mc/s)
	(m)
	
	(m/s)

	Burning natural gas
	Gas Turbine TG
	forced/ with ventilator 
	1 piece
	91
	732,6
	60
	vertically


	16,58

	Burning natural gas 
	Supplementary boiler 
	forced / with ventilator
	1 piece
	242
	14,735
	30
	vertically
	18,77


4.2.3. Calculation of the weight rate and of the concentration of pollutants  

The calculation of the pollutants resulted from the burning of fuel has been done by taking in consideration that the burning process is a oxidation process of the methane gas with the oxygen from the atmospheric air in the burning appliances. 

By writing the stoechiometric equations of the reaction of the fuel elements with oxygen, the following calculations occur:
• Theoretical oxygen volume necessary for burning: 
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In which 
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 … represents the fuel components related to a wet state (initial); 

• Theoretical volume of dry air:
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• Theoretical volume of wet air:
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In which x  [g/kg dry air], humidity of the air ;

• Real volume of dry air:
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In which ( is the coefficient of excess air.

• The real volume of burnt gas is being calculated according to the formula: 
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where :
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By particularizing the used fuel (natural gas), one can obtain: 

• Theoretical oxygen volume necessary for burning:
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• Theoretical dry air volume:
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• Theoretical wet air volume:
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• Real wet air volume:
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• Theoretical triatomic gas volume:
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• Theoretical diatomic gas volume:
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• Theoretical water vapours volume:
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• Real burnt gas volume: 



[image: image30.wmf]V

ga

=

12,14
[image: image31.wmf][

/

.

.

]

m

m

c

g

um

N

N

3

3


The weight rate of the pollutants has been determined with the methodology Corinair, respectively AP-42, by using emission factors that are specific for the fuel: 

	Pollutant
	Emission factor
	Unit
	Source

	Particles
	7,6
	lb/106scf
	AP42 EPA SUA

	Sulphur dioxide
	0,41
	g/GJ
	Corinair

	Nitrogen oxide
	170
	g/GJ
	Corinair

	Carbon monoxide
	19
	g/GJ
	Corinair

	Organic volatile compounds
	4
	g/GJ
	Corinair

	Methane 
	2,5
	g/GJ
	Corinair


Taken in consideration the number of sources, respectively the similitude of the pollutants resulted in the calculations presented bellow, the equivalent source corresponding to the burning appliances has been considered.

The results of the calculations are being presented bellow:

	Pollutant
	Weight rate*
(g/s)
	Concentration at emission 

(mg/Nm3)
	Admissible limits

(mg/Nm3)

	Particles
	2,6777
	3,648
	5

	Sulphur dioxide
	0,3039
	0,414
	35

	Nitrogen oxide
	35,63**
	49,53
	75***

	Carbon monoxide
	14,0871
	19,189
	100

	Organic volatile compounds
	2,9657
	4,040
	-

	Methane 
	1,8536
	2,525
	-


*  The value represents the sum of the debits of the two appliances (turbine + supplementary boiler) 

** With reduction measures, with burners reduced NOx 

*** The maximum emission levels applicable in case of NOx, and only if the charging level is more than 70%, measured in mg/Nm3, and calculated with 15% O2 in the exhaust gases, occurring at each gas turbine, as stipulated in the provisions of Section 9 of the Order of the Romanian Government.
It is to be noted that the provisions included in the Orders of the Romanian Government, Orders no. 440/2010 and 462/1993 are entirely observed, the levels of the pollutant’s concentrations are below the maximum levels accepted.

4.2.4. The Dispersing of the Pollutants in the Atmosphere

The general problem consisting in the polluting of the atmosphere is strongly connected to the transporting and diffusing of the pollutants in the lower layers of the atmosphere.

The calculation of the pollutants’ dispersion was performed with the help of a mathematic model representing the solution offered by Gauss concerning the diffusion equation applicable in case of a point-like or of a surface source.

The determination of the pollutants' concentration in case of emission (at surface level) occurred by means of the model suggested by Bosanquet - Pearson.

The model mentioned is used for short-term estimation of the pollutants' concentration and is applicable in case of all pollutant-controlled resources.

Professional Theories:

· There are no chemical reactions between gaseous components.

· All gas components have dispersion as compared to the identical terminal conditions.

· The gaseous components act like perfect gases.

· 
The thermal balance is obtained immediately in case of every point and in every moment.

Model Presentation:

The source of pollution is considered to be at the origin of the basic coordinates, the direction of the wind is indicated with the X abscissa.

The Y-coordinate is orthogonal as compared to the wind’s direction and the Z axis is orthogonal in space as compared to the X axis.

Used Annotations:

The annotations used are mentioned in the table below:

	NAME
	M.U.
	SYMBOL

	Power of the Source
	g/s
	Q

	Lateral diffusion coefficient
	-
	p

	Vertical diffusion coefficient
	-
	q

	Speed of wind at source height
	m/s
	v

	Reference speed of wind
	m/s
	v0

	The wind speed in the I direction
	m/s
	vi

	Wind frequency in the I direction
	%
	fi

	Source height
	m
	H


Calculation method:


• Speed of the wind at the altitude of the source:
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• Pollutant concentration at soil level:
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• Maximum pollutant concentration at soil level:
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• Corresponding distance of the maximum concentration of pollutants:
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• Value of the annual average concentration:
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Output Data:

· The concentration values when the speed of the wind reaches 1.2, respectively 4 m/s and three atmospheric turbulence values (low, medium, moderate).

· The maximum concentration values of the pollutants and the distance from their source.

· The graphic representation of the izo-concentrations (average values/year) when the determined maximum concentration is 70% and 50%, respectively, of this value.

The evaluation of the atmosphere’s pollution level was performed in comparison with the maximum concentration levels accepted, as stipulated in the Romanian Governing Law:

• The Order of the Romanian Ministry for Water Management and Environment Protection, Order No. 592/October 2002 – in the order hereto the following maximum levels are indicated:

· In case of nitrogen-dioxide and nitrogen oxides:

· The maximum level/hour for health protection: 
200+100 µg / mc NO2 ;

· The maximum level/year for health protection: 
40+20 µg / mc NO2 ;

· The minimum level/year for protecting the vegetation: 
30 µg / mc NOx ;

· In case of carbon-monoxide:

· The minimum level/hour for health protection* : 
10+6 mg / mc CO ;

* The maximum level/day/8 hours.

• The STAS 12574-87 Standard 'The Air In Protected Areas'

The standard mentioned is used for identifying the pollutants evacuated in the atmosphere by the source studied, with reference to the following acceptable maximum concentration levels (CMA):

	Pollutant
	Maximum admissible concentration,  mg/mc

	
	Average for short term period 
	Average for a long term period 

	
	30 min.
	Daily
	annual

	Nitrogen oxide
	0,3
	0,1
	0,04

	Sulphur dioxide 
	0,75
	0,25
	0,06

	Carbon monoxide 
	6,0
	2,0
	—

	Dust in suspension 
	0,5
	0,15
	0,075


Consequently to the usage of the mathematic model with reference to the pollutants' dispersion in air, exhaust gas concentrations were identified at ground level and around the source, in different atmospheric conditions.

The results of model usage are illustrated in the tables below:

► The maximum concentration levels in case of pollutants and at ground level (short-term) are mentioned in the table below:

	Source
	Pollutant
	Turbulence / distance
	Cmax  
(mg/m3)

	Heating station 
	Particles

Sulphur dioxide

Nitrogen oxide 

Carbon monoxide 

Organic volatile compounds Methane
	Average     750 m

Moderate  375 m
	0,0648

0,0074

0,2689

0,3408

0,0717

0,0448


These levels are between the limits accepted by the Romanian Governing Law.

► The maximum levels of the average pollutant concentrations/year at ground level are mentioned in the table below:

	Pollutant
	Annual maximum concentration 

µg/mc
	CMA µg/mc

	Particles 
	0,28
	75

	Nitrogen oxide 
	4,6
	40

	Sulphur dioxide 
	0,032
	60


These levels are between the limits accepted by the Romanian Governing Law.

4.2.5. Measures for Limiting the Impact on the Environment

In case of air, the measures to be taken for limiting the impact on the environment are the following:
· Usage of gaseous fuel in case of the co-generating plant, generates low emissions of sulfoxides and dust particles.

· Pre-mixture of air and fuel; 

· Mounting on co-generating plant several gas turbines equipped with a burning system generating low NOx emissions. The basic characteristics of NOx burners with low emissions, lies in the air-fuel mixture, the burning occurring in two consequent phases. The air-fuel mixture generated before burning leads to an equal distribution of temperature and to low flame temperature, which eventually leads to low NOx emissions.

[image: image37.emf]
· Prevention of CO2 emissions by increasing the efficiency of the burning process, usage and conservation of energy;

· Recovery, recycling and cooling of waste gases in the waste-heat boiler;

· Mounting of systems for continuous monitoring of the NOx and CO emissions at the chimney;

· The elimination of fugitive emissions will occur with the usage of gas leakage detecting systems and of warning systems.

4.3. Protection against noise and vibrations  

4.3.1. Noise and vibration sources 

· During the construction works, the main noise source shall be the means of transportation and machineries

These shall work only at daytime. 

During the period in which the object and constructions shall be set up, the noise level shall have variable values depending on the particularities of the equipments and the distance between the site and the inhabited area. The noise produced by these machineries, according to the provisions of specialty literature, are the following: excavator 78 dB(A); tipper 70 dB(A); compactor 80 dB(A);
The noise level produced by the simultaneous running of these sources is: 83,7 dB(A). The total noise level, obtained by summing up the levels of all sources (the location’s execution and the noise of traffic in the area) does not exceed 65 dB(A) at the limits of the site. The minimum distance to the inhabited area is at least 1.1 km. During the execution of the location, the contribution of this noise to the noise pollution of the population is insignificant. 

Given the distance to the protected receptors, the noise level is rated as imperceptibile at their level.

· During running

The main noise sources from the energetic installations are the following: blowers (including entries, exits, chimneys and rooms), pumps, turbines, steam systems, buildings (including ventilation systems), draught cooling towers and transformers.
Estimated outside noise level: L1 max = 95 db(A);  r1 = 1 m.

Calculated noise level at the limit of the premises: L2, la r2 = 200 m.

            L2 = L1 + 20 x log (r1/r2 ) = L1 - 2o x log r2
            L2 = 95 db(A) – 2o x log 200  = 49 db(A).

It is determined: the noise level fits the regulated levels

Laccepted = 65 db(A) , according to STAS 10009-88 (limits industrial premises) 

Calculated noise level at the limit of the Industrial park: 

L3, at r3 = 300 m.

            L3 = L1 + 20 x log (r1/r3 ) = L1 - 2o x log r3
            L3 = 95 db(A) – 2o x log 300  = 45,6 db(A).

It is determined: the noise level fits the regulated levels

Laccepted = 65 db(A) , according to STAS 10009-88 (limits industrial premises) 

Calculated noise level at the limit of the first houses in Vetis locality:

L4, at r4 = 800 m.

            L4 = L1 + 20 x log (r1/r4 ) = L1 - 2o x log r4
            L4 = 95 db(A) – 2o x log 800  = 37 db(A).

       Laccepted   = 50 dB(A) daytime ,

                      
= 40 dB(A) at night; according to Minister’s Order no. 536/ 1997 

Calculated noise level in Vetis residential area: 

L5, at r5 = 1.100 m.

            L5 = L1 + 20 x log (r1/r5 ) = L1 - 2o x log r5
            L5 = 95 db(A) – 2o x log 1.100  = 35 db(A).

Laccepted   = 50 dB(A) daytime,

                      
    = 40 dB(A) at night; according to Minister’s Order no. 536/1997 

The produced noise level shall fit the limits required by legislation in force.

4.3.2. Facilities and equipments for the protection against noise and vibrations

Measures for the reduction of the impact caused by noise:

· Closing the noisy installation and its’ components in noise absorbent structures, adequate soundproofing building walls and roof;

· Supplementary noise barriers by using anti-vibration supports and interconnections between equipments (using machine foundations supported on vibration dampers);

· Soundproofing of the inlet of combustion air. For reducing the noise at the blow-pipes and safety valves, buffers are being used, according to closure principle;

· Soundproof pipelines by using pipes with flexible supports with internal damping;

· Channels for the evacuated combustion air and flare gases are being equipped with acoustic absorbers by using drums at outlet and evacuation channels;

· Chimney with double walls;

· “Silent” project of the safety valves and the carcass of the exhauster.

4.4. 
Protection against radiations 

4.4.1. Sources of radiation

Taking into account the used fuel, respectively natural gas, the installation does not emit radioactive substances. According to article 2.1 from the IPPC Directive, the natural radioactive substances are not considered to be governed by IPPC Directive.

For the big combustion installations there is some minimal information on the natural radioactive substances’ emissions evacuated through the combustion of fossil combustibles, especially coal.

4.4.2. Facilities and equipments for the protection against radiations

No such facilities or equipments have been provided for, these are not necessary. 

4.5. Soil and subsoil protection

4.5.1. Soil, subsoil and groundwater pollution sources 

Possible sources of soil pollution:

· Conducted and fugitive emissions of pollutants in the atmosphere, resulted in the technological processes;

· Loading/downloading raw materials and auxiliary materials from means of transportation;

· Negligent handling of raw materials, auxiliary materials;

· Inappropriate maintenance of liquid transport pipes in the premises;

· Loss of products from technological installations and tanks, because of technical and mechanical accidents;

· Combustion processes of fuels in the installation;

· Accidental fissures of sewer pipes or of the walls of tanks in which hazardous materials’ receivers are located. 

4.5.2. Works and facilities for soil and subsoil protection

Applied measures for the elimination/minimization of the emissions on the soil:

· The contact surface with the soil/subsoil shall be impermeable;

· Tight junctions of the construction;

· Sealed tanks for the retention of discharges;

· The used chemical substances shall be kept in proper conditions, managed by instructed personnel;

· Both internal surfaces, where the productive activities are implemented, as well as a part of the external surfaces, such as the one associated with the network and transport routes, shall be fully embed in concrete;

· The emission limits shall be kept.

Measures of soil pollution prevention:

· Accidental discharges of products that might pollute the soil shall be avoided. In cases these occur, the elimination of accidental discharges is enforced, by removing it’s consequences and restoring the conditions previous to the discharges;

· Material, raw and auxiliary material, waste loading and downloading have to be made in designated areas, protected against losses caused by accidental discharges;

· All basins shall be properly sealed and isolated, as appropriate, for preventing soil contamination;

· The beneficiary of the activity is obliged to have in the storage/warehouse an adequate quantity of absorbent and neutralizing substances, suitable for the control of any accidental discharge of products;

· The waste shall be collected in sealed containers and shall be periodically evacuated through authorized companies;

· The beneficiary of the installation has to plan and realize, once at 3 years, inspection and mending activities of underground constructions’ elements, and also pipes, pits and manholes, etc.;

· Instructing the personnel in charge of mending and maintenance works in order to avoid soil pollution;

· Reducing the intake of pollutants, out of emissions, in the soil, through a proper use of air pollution reducing installations, prompt remedial of any damage occurred within the gas evacuation installations, preventing this way an accidental pollution of the atmosphere, and also pollution caused by depositing waste directly on the soils;

· Verifying and executing the maintenance works of wastewater sewerage;

· Avoiding damages by following technological processes, by attending control and monitoring systems;

· The hazardous raw materials and chemical substances used in the process shall be deposited taking into account chemical compatibilities, conditions imposed by the manufacturer, according to material safety data sheets.

4.6. Protection of terrestrial and aquatic ecosystems

4.6.1. Identifying sensitive areas that can be affected by the project  

At present, the site is unoccupied, consisting of a land surface in the infield of Vetis locality, within the Holrom industrial park, having as destination construction works having construction yards regime.

The site is not positioned in the proximity of natural protected areas, such the ones designated within Natura 2000 network. Additionally, taking into consideration the existence of the former infrastructure (former farm) and present infrastructure (industrial area), it is considered that the site does not assure habitat for protected species, which could have migrated and established here. 

The natural areas within the Natura 2000 classification are ROSCI0020 Field of Carei, Satu Mare county, limit by the following localities: Ciumeşti (59%), Foieni (52%), Pişcolt (52%), Sanislău (67%), Urziceni (46%) and SPA “The Field of Nir – Valley of the Ier” RO SPA0016 stated in government decision no. 1284/2007, which represents the remnants of the wide wetlands from this part of the country.  

· This sit lies on a surface of approximately 38.682,1 ha, in Satu Mare and Bihor counties (SM: 60,4%; BH: 39,6%);

· Biogeography region: Pannonian;

· On the territory of Satu Mare county the sit consists of the following natural protected areas:

· The ponds from Moftinu Mic (S: 125 ha)- special protected area for birds;

· The area of Bobald Valley for protecting and conserving the Red-footed Falcon (Falco vespertinus);

· The ash wood from Urziceni (S: 38,0 ha), botanical reservation – forest;

· Sand dunes from Foieni (S: 10 ha), botanical reservation;

· The swamp from Vermes (S: 10 ha), botanical reservation;

· CORINE biotope sit: "The garden of horses”– Urziceni (S:360 ha).

From a hydrological point of view, the closest water stream is the Somes River, located at an approximate distance of 750 m from the left shore, which will be for the installation the water source and the receptor of evacuated waters.

4.6.2. Works, facilities and measures for the protection of biodiversity, natural monuments and protected areas

In the area of the site there are neither natural monuments nor protected areas.

The proposed works shall lead to the reduction of pollutants’ emissions in the adjacent area of the site.

Measures for the reduction of the impact on aquatic ecosystems are the ones provided for water environmental factor and are the following:

· Collecting household wastewater from the annex building, provided with sanitary filter and from the headquarters’ building, into the canalization due to be realized;

· Setting up and maintaining the surface gutter for the collection of rainwater;

· Purging technological wastewater through a decanting, neutralization system, sand trap that separates oil products, canalized to the city’s network;

·  Respecting the maximal limit of evacuated waters’ loading, according to the notification for water management;

· Monitoring the evacuated water’s quality in a personal laboratory. 

Measures for reducing the impact on biodiversity:

· Rehabilitation and revegetation of the remained free surfaces;

· The values of the concentrations of activity specific pollutant agents, present in the adjacent field’s soil, shall not exceed the limits for less sensitive lands, stipulated by O.M.A.P.P.M. no. 756/1997;

· Setting up green spaces, plantations of trees and bushes in the remained lands is also being proposed. Especially on the perimeter, the setting up of a screen of trees is being proposed. 

4.7. Protection of human settlements and other public interest objectives

4.7.1. Identifying public interest objectives, the distance to the human settlements and to historical and architectural monuments, other areas with restriction, traditional areas of interest, etc.

Minimal distance till the first houses: 800 m

Distance to the residential area: 1.1 km 

Distance to other objectives, companies (Holrom industrial park); 300 m

Distance to the reformed church in Vetis locality: 2,66 km

Distance to the headquarters of Vetis local council: 2,69 km

          

4.7.2. Works, facilities and measures for protecting human settlements and protected objectives and/or of public interest

In order to avoid affecting the health of the inhabitants of Vetis commune, as a result of the activity of CCCC (condensation power plant with combined cycle system), the following measures have been proposed:

a) Constructive measures:
· Setting the activity at a legal distance from the inhabited areas, enough for protecting sensitive receptors;

· Dimensioning the ventilation systems and air evacuation chimneys for a better dispersion;

· Constructive measures for reducing the noise;

· Concreted platforms and sealed recipients for waste collection.

b) Technological measures:

In order to reduce the emissions into the air, the following technological measures are being proposed:

· Using gaseous fuel in the cogeneration plant generates very low emissions of sulphur oxide and ashes;

· Previously mixing fuel with air;

· Equipping the cogeneration plant with gas turbines provided with burning installations forming reduced NOx;

· Avoiding CO2 emissions by increasing the efficiency of the burning, energy using and conservation process;

· Recovering, recycling and cooling the burning gases in the recovery boiler;

· Installing continuous monitoring systems of NOx and CO emissions at the chimney;

· In order to eliminate the fugitive emissions detection systems of gas leakage and alarm systems shall be used. 

4.8. Management of the waste generated on the site 

4.8.1. Types and quantities of wastes of any kind 

	Waste category / waste code according to the Government Resolution 856/2002 

	Generated Quantity 
	Waste collection and storage method 
	Waste recovery method, waste removal 



	Wastes produced during the construction phase 

	1.Biodegradable wastes 

Biodegradable wastes or waste collected from the personnel 

20 02 01
	0.1 to/year
	Selective collection of biodegradable wastes and packaging materials obtained during the organization of the site, in waste collection points foreseen with garbage cans of the type: bin (PB).

	Reduction of the waste quantities through selective collection and transportation to the Satu Mare waste ramp 

	2.Waste collected from the organization of the site 
Metallic resulted from the execution activities of the metallic structures 

17 04 05
	0.2 to/year
	Selective collection of wastes. Metal container (CM)

	Waste recovery and recycling. Waste obtained from construction works. 

Waste recovery carried out by authorized companies. 



	Refuse 

17 01 07


	100 mc
	Collection of bulk waste on platforms (VN)
	Disposal of stored non-recyclable waste.

	Clay

17 05 04
	50.000 mc
	Collection of bulk waste on platforms (VN)
	Disposal of stored non-recyclable waste.

	Wood from the current activity carried out on the site 

15 01 03
	0.2 to/year
	Selective waste collection. On platforms. (VN)
	Waste recovery carried out by authorized companies. 



	Cardboards, carton and paper resulted from the office activities carried out on the site 

15 01 01


	0.1 to/year
	Selective collection of wastes. In boxes or covered paper bags (S)


	Waste recovery carried out by authorized companies. 



	PVC and PET resulted from the office activities carried out on the site 

15 01 02
	0.1 to/year
	Selective collection of wastes. Waste collection points foreseen with garbage cans of the type: bin

 (PB).
	Waste recovery carried out by authorized companies. 



	Wastes produced during the operation phase

	1.Biodegradable wastes 

Domestic waste or waste collected from the personnel 

20 02 01
	2 to/year
	Selective collection of biodegradable wastes and packaging materials obtained during the organization of the site, in waste collection points foreseen with garbage cans of the type: bin (PB).

	Reduction of the waste quantities through selective collection and transportation to the Satu Mare waste ramp 

	2.Wastes resulted during the carried out activity 

2.1. dehydrated mud from the epuration of the effluents from the premises 

10 01 21
	 1.000 to/year
	Collection – metal container. ( CM)


	According to the quality of the waste, these are going to be recovered and used for soils, or disposed by authorized companies.  



	2.2. Wet mud from the 

wash out with dangerous substances  

10 01 22*
	10 mc/year
	Collection in Euro containers of 1 mc


	Waste disposal carried out by authorized companies. 



	2.3. wastes from the epuration of cooling water (anion filter, cation) 

10 03 28
	0,100 to/year
	Collection in metal containers. ( CM)


	Waste disposal carried out by authorized companies. 



	2.4. Metallic waste resulted from the current maintenance activities 

16 01 17
	1 to/year
	Selective collection of wastes. Metal container (CM)

	Waste recovery carried out by authorized companies. 



	2.5. Waste oil from the separators  

13 05 06*
	0,5 to/year
	Collection in metallic recipients  (RM)
	Waste recovery carried out by authorized companies. 



	2.6. Motor, transmission and grease oil 

13 02 08*
	0,5 to/year
	Collection in metallic recipients  (RM)
	Waste disposal carried out by authorized companies 

	2.7. Cardboards, carton and paper resulted from the office activities carried out on the site 

20 01 01

20 01 39
	1,7 to/year
	Selective collection of wastes. In boxes or covered paper bags (S)


	Waste recovery carried out by authorized companies. 



	2.8. PVC and PET resulted from the office activities carried out on the site 

15 01 02
	0.1 to/year
	Selective collection of wastes. Waste collection points foreseen with garbage cans of the type: bin

 (PB).
	Waste recovery carried out by authorized companies. 




4.8.2. Waste management

During the investment stage can be mentioned that for the proposed objective the plan stipulates modern building versions, for which the generating of construction waste is minimal. This implies a reduced number of technological operations, smaller quantities of classic construction materials (mortar, concrete) and, implicitly, much smaller waste amounts resulting from such activities.

The waste resulted from the activity of construction-fitting are revaluated and not dangerous, wastes will be stocked on the site in secure conditions for the environment and for human health and will be disposed with the help of special and authorised companies.

During the functioning stage:

The organic substance – the mud accumulated in the caption tank from the water derived from the cooling process will be dehydrated with the filtering press and stored in containers, depending on its quality, it can be treated with compost and later used for improving the soil quality.

The waste water from the washing process of the gas turbine (watery moods from washing) can be sloped or can be considered chemical waste, depending on the detergents used for washing and on the compressor’s materials that must be disposed in a controlled way. It must be disposed by authorised companies.

The worn filters will be disposed by authorised companies.

The used oil from the separators and the one collected from the maintenance activity will be disposed by authorised companies.

The waste which can be recovered will be separately collected and will be revaluated by authorised collecting companies.

For the waste minimisation will be taken the following measures:

-  separate collection of the wastes and recovery of the recyclable ones;

-  reduction of raw material use through the optimisation of the burning process;

-  extending the duration of use of the oils (operation on optimal temperature and controlled cooling, preventing the water from getting into the oil, ventilation for aging prevention, thus reducing the generated used oil quantities.

4.9. Management of dangerous chemical substances and preparations

4.9.1. The dangerous chemical substances and preparations used and/or produced

Dangerous chemical substances used in the water treatment process in the appliance:

	Crt. no.
	Designation
	Risk phrases
	Security phrases
	Used quantities 

t/year

	1
	Calcium hydroxide 

Ca (OH)2
	R :36/38÷43
	S : (2-) 24/26/27
	 400

	2
	Sodium hypochlorite (NaOCl)
	R :31/34/50
	S : (1/2) 28/45/50/61
	 13

	3
	Sodium hydroxide (NaOH) 
	R 35
	S : (1/2) 26/37/39/45
	61

	4
	Clorhydric acid (HCl)
	R :34 ÷ R37
	S : (1/2) 26÷45
	110


The capacity of the storage tanks, for each substance:

	Crt. no.
	Designation
	Risk phrases
	Capacity of metallic stock cisterns, anticorrosively protected

m3

	1
	Calcium hydroxide Ca(OH)2
	R :36/38÷43
	30

	2
	Sodium hypochlorite (NaOCl)
	R :31/34/50
	5

	3
	FeCl3
	-
	5

	4
	Sodium hypochlorite (NaOH) 
	R 35
	5

	5
	Clorhydric acid (HCl)


	R :34 ÷ R37
	5


The tanks will be provided with retention trays that are dimensioned in order to take over the entire stored quantity.

The CO2 and H2 storage, with their consumptions and storage capacity.

Hydrogen storage

The cooling of the power generator of the two gas and steam turbines is done with hydrogen. There are 2 buildings for their hydrogen supply:

A compartmented H2 storage: compartments for full cylinders and compartments for empty cylinders.

A storage for daily H2 consumption.

The H2 storage contains 3 batteries of 6 cylinders each (the capacity of the cylinders is 40 litres and a maximum pressure of 150 bar – approx. 6 m3 / cylinder), and the storage for daily H2 consumption contains a battery with 6 cylinders.

The CO2 system and the fire extinction system

The CO2 station will be projected for intermediary operations (not for the continuous consumption).

In case of fire, the system must operable and that is why, periodical tests regarding the availability of the system have to be taken.

The number, type and capacity of the cylinders will be according to the supplier’s instructions.

4.9.2. Management of dangerous chemical substances and preparations and insuring the terms for environmental factor protection and for population health

The beneficiary of the activity will use the information provided in the security files of the dangerous chemical substances and preparations used in the appliance for the purpose of their corresponding operation.

The next general measures will be taken:

· The storage of the dangerous chemical substances and preparations will be made according to the terms set by the supplier;

· The storages will have to ensure the protection of the environmental factors soil, water, air,

· respectively: the floors will be protected with resistant materials against the chemical action, they will not be connected to the drainage or will be connected to drainage that leads to the preepuration station, the rooms will be well ventilated and protected against foreign person access.

· There must be procedures for the checking of the raw materials and of the waste materials, so that there’s no possibility of their interaction that would contribute to the appearance of an incident;

· Alarms systems will be installed during the process, as well as uncoupling mechanism or other control systems;

· The raw material tanks will be provided with checked security valves, level indicators, with alarm system in case it reaches the maximum level. There will be failure tanks for the transvatation of the content in case of failures. The tanks will be installed in retention trays. The accidental leaking collected in these trays will be directed to the collection tanks;

· Security systems for the prevention of unauthorised access;

· Drawing up procedures for the prevention of incidents that appear because of lack of communication between employees during shift change, maintenance  or other technical operations;

· The drainage channels must ensure the maximum discharge of the collected waters; there also has to be implemented a checking system for the prevention of uncontrolled leaking.

· The composition of the content from the retention collectors or from the collectors connected to a drainage system must be checked before epuration or elimination.

The operation of these substances will be undertaken by instructed personnel that are aware of the measures which have to be taken in case of an accident.

There will be absorbers or neutralisation materials for the accidental leaking in reserve.

 The equipment for the personnel protection, required by the legislation regarding the labour protection, will be used.
V. 
Provisions for the monitoring of the environment

AIR MONITORING

· Emissions

	Emission point
	Parameters
	Monitoring frequency
	Analysis method

	Discharge gas evacuation chimney TG, placed after the recovery generator 


	NO2
	continuous
	STAS 10829/75

ISO 11564/98 or

ISO 10849/96

	
	CO
	continuous
	WI 264-039 or

SR ISO 8186/97

	
	powders 
	biannual
	ISO 9096/92 or

ISO 10155/95 or

EN 13284-1,2/2001

STAS 10813-76

	
	SO2 
	biannual
	STAS 10194/89

ISO 11632/98

ISO 7934/89 or

ISO7935/92

	Discharge burnt gas evacuation chimney 

Auxiliary boiler 


	powders 
	biannual
	ISO 9096/92 or

ISO 10155/95 or

EN 13284-1,2/2001

STAS 10813-76

	
	SO2 
	biannual
	STAS 10194/89

ISO 11632/98

ISO 7934/89 or

ISO7935/92

	
	NO2
	biannual
	STAS 10829/75

ISO 11564/98 or

ISO 10849/96

	
	CO
	biannual
	WI 264-039 or

SR ISO 8186/97


The emission values of the substances evacuated into the atmosphere must be according to the provisions of the G.R. 352/ 2010, which sets the emission limits for the giant burning appliances.

Monitoring the air emissions at the border of the site

	Crt.

No.
	Parameter 
	Monitoring frequency
	Analysis method

	1
	Powders in the suspensions fraction PM10
	biannual
	EN 12341

	2
	Carbon monoxide
	biannual
	ISO 4224 or another standard method

	3
	Nitrogen dioxide
	biannual
	ISO 7996 or  STAS 10329/75

	4
	Sulphur dioxide
	biannual
	ISO 10498

STAS 10195/75

ISO 7935

	5
	Sedimentable powders
	biannual
	STAS 10195/75


The method of monitoring the emissions:

· Making three measurements, on different days;

· The sampling will be made on the predominant direction of the wind during the highest activity period ;

· Measurements during extreme weather conditions will be avoided.
· WATER MONITORING

	Crt. no.
	Quality indicator
	U.M.
	Monitoring frequency
	Analysis method4)

	TECHNOLOGICAL USED WATERS

	1.
	Temperature1)
	0C
	According to the authorisation of W.M..
	-

	2.
	pH
	pH units
	
	SR ISO 10523-97

	3.
	Suspended matters(MS)2)
	mg/dm3
	
	STAS 6953-81

	4.
	Chemical consumption of oxygen – to 5 days CBO5
	mg O2/dm3
	
	STAS 6560-82

SR ISO 5815/98

	5.
	Chemical consumption of oxygen – potassium dichromate method  (CCOCr-)2
	mg O2/dm3
	
	SR ISO 6060-96

	6.
	Sulphates (SO4)
	mg/dm3
	
	STAS 8601-70

	7.
	Calcium (Ca2+)
	mg/dm3
	
	SR ISO 6703/1/2-98/00

	8.
	Zinc (Zn2+)3)
	mg/dm3
	
	STAS 8314-87
SR ISO 8288:2001

	9.
	Nickel (Ni2+)3)
	mg/dm3
	
	STAS 7987-67
SR ISO 8288:2001

	10.
	Copper (Cu2+)3)
	mg/dm3
	
	STAS 7795-80
SR ISO 8288:2001

	11.
	Lead (Pb2+)
	mg/dm3
	
	STAS 8637-79

	12.
	Extractible substances with organic solvents
	mg/dm3
	
	SR 7587-96

	13.
	Synthetic biodegradable detergents
	mg/dm3
	
	SR ISO 7875/1,2-96

	14.
	Residual free chlorine (Cl2)
	mg/dm3
	
	STAS 6364-78

	DOMESTIC USED WATERS

	1.
	pH
	pH units
	According to  the authorisation of W.M.
	SR ISO 10523-97

	2.
	Suspended matters (MS)2)
	mg/dm3
	
	STAS 6953-81

	3.
	Chemical consumption of oxygen – to 5 days CBO5
	mg O2/dm3
	
	STAS 6560-82

SR ISO 5815/98

	4.
	Chemical consumption of oxygen – potassium dichromate method  (CCOCr-)2
	mg O2/dm3
	
	SR ISO 6060-96

	5.
	Ammoniacal nitrogen (NH4-)
	mg/dm3
	
	STAS 8683-70

	The values must be within the limits imposed by the provisions of the Government Resolution 188 from 2002, amended and modified with the G.R. 352/2005, NTPA normative 002/2005

	METEORIC WATERS

	1.
	pH
	pH units
	biannual
	SR ISO 10523-97

	2.
	Chemical consumption of oxygen – potassium dichromate method  (CCOCr-)2
	mg O2/dm3
	
	SR ISO 6060-96

	3.
	Filterable residue
	mg O2/dm3
	
	

	4.
	Extractible substances with organic solvents
	mg/dm3
	
	SR 7587-96

	5.
	Ammoniacal nitrogen (NH4-)
	mg/dm3
	
	STAS 8683-70

	6.
	Synthetic biodegradable detergents
	mg/dm3
	
	SR ISO 7875/1,2-96

	The values must be within the limits imposed by the provisions of the Government Resolution 188 from 2002, amended and modified with the G.R. 352/2005, NTPA normative 001/2005


WASTE MONITORING

Technological waste – The waste monitoring will be done monthly, for the generated waste types, according to the provisions of the Government Resolution 856/2003 regarding waste inventory and for the approval of the waste list, including dangerous waste.

·  The waste inventory will include the following information:

           - waste type

     
      - waste code 

     
      - appliance that produces it

     
      - produced quantity

     
      - date of waste disposal from the appliance

- storage mode

- date of waste handing over

- quantity handed over to the transporter

- dates on the rejected expeditions

- dates on any waste mixture

Registrations regarding the waste transport will be preserved:  name, activity specifics, operating permit.

The management of all waste categories will be made strictly observing the provisions of the Government Emergency Ordinance no. 78/2000, approved with modifications by the Law no. 426/2001, modified and amended with the Government Emergency Ordinance no. 61/2006, approved by the Law no. 27/2007. The waste will be collected and temporarily stored on types and categories, without mixing them.

Recyclable industrial waste recovery: paper, PET packaging, used metals, used oils, will be made according to the legislation in force:

· Common decree of the Ministry of the Environment and Water Management/Ministry of Administration and Interior 1121/1281/2006 regarding determination methods for container identification for different types of materials for the purpose of application of selective collection;

· Government Emergency Ordinance 16/2001, approved by Law no. 465/2001 regarding management of recyclable industrial waste with the modifications of Law 138/2006 and Law no. 27/2007;

· Government Resolution 621/2005 regarding management of packages and packaging waste, modified and amended by G.R. 1872/2006;

· Decree of the Ministry of the Environment and Water Management 927/2005 regarding the reporting procedure of the dates referring to and packaging waste;

· G.R. 235/2007 regarding used oil management;

NOISE MONITORING 

The noise monitoring will be carried out every year, comprising the levels of noise pollution registered in the site area of IMA at the border of the site, while all the noise generating facilities and equipments function at a normal capacity.

The measurements and the calculation of the level of equivalent continuous noise will be carried out observing the provisions STAS 6161/1-89 , STAS 6156-86 and STAS 6161/3-82.
MONITORING OF DANGEROUS CHEMICAL SUBSTANCES AND PREPARATIONS

The provisions of the G. R. no. 1300/2002 modified by the G.R. no. 693/2004 and G.R. no. 1159/2007 regarding chemical substance notification and G.R. no. 2.167/2004 regarding the establishing of the notified substances risk assessment principles for the human and environment will be observed.

Other normative acts that have to be observed:

· G.R. no. 803/2007 regarding the risk evaluation and control of the existent substances;

· Decree no. 1001/2005 regarding the reporting procedures used by the economic agents for the dates and information regarding the chemical substances and preparations;

· G.R. no. 347/2003 regarding the restriction of introducing on the market and using of certain dangerous chemical substances and preparations, with the subsequent modifications;

· Law no. 360/2003 regarding the regime of the dangerous substances and preparations, amended and modified by Law no. 263/2005;

· G.R. no. 92/2003 for approval of the methodological norms regarding the classification, labelling and packing of the dangerous chemical preparations, modified and amended by G.R. nr 597/2007.
· Law nr. 324/2005 for modification and amendment of the Government Emergency Ordinance no. 200/2000 the classification, labelling and packing of the dangerous chemical substances and preparations;

VI. The justification of project framing, if required, in the provisions of other national normative acts which transpose the community legislation (IPPC, SEVESO, COV, LCP, Water frame directive, Air frame directive, Waste frame directive etc.)

· The proposed investment is ranged in Appendix 1 of the G.R. no. 445/2009 regarding environmental impact evaluation for certain public and private projects on point no. 2.a –Thermal power plants and other burning facilities with a minimal power of 300 MWt, considered to be an activity with significant environmental impact, it complies with IPPC;

· The project is also ranged in Appendix no. 1 of the Convention regarding environmental impact assessment in transfrontier context, adopted at Espoo on February 25, 1991, ratified by Law no. 22/22.02.2001, point 2.Thermal power plants and other combustion facilities with a thermal production equal or higher than 300 MW;
The proposed investment is according to the European Union legislation and will follow the Frame Directives of the European Union, adopted by the Romanian legislation.

Water frame directive

Directive no. 91/271/EEC regarding epuration of urban used waters

· Law no 310/2004 for modification and amendment of the Water Law* no. 107/1996- (M Of. no 584/30 06 2004)

· Government Resolution no. 188/2002 regarding the approval of some norms concerning the conditions of used water discharge into the aquatic environment (M Of. no. 187 from March 20, 2002)

· Government Resolution no. 352/2005 regarding the modification and amendment of Government Resolution no. 188/2002 for the approval of some norms concerning the conditions of used water discharge into the aquatic environment (Romanian Official Gazette 398/11 05 2005

· Decree of the Ministry of Water and Environmental Protection no. 662/2006 for the approval of the Procedure and competences regarding the issuing of authorisations and permits for water management (Romanian Official Gazette no. 661/01.08 2006)

· Decree of the Ministry of Water and Environmental Protection no. 15/2006 for the approval of the Procedure regarding the temporary suspension of the authorisation and permit of water management (Romanian Official Gazette no.108 from February 3, 2006)

 Directive no 98/83/EC regarding the quality of the water intended for human consumption

· Law no. 458/2002 regarding the quality of the drinking water*(M.OF. 552/29 07 2002)

· Law no. 311/2004 for the modification and amendment of the Law no. 458/2002 regarding the quality of the drinking water (Romanian Official Gazette no. 582 from June 30, 2004)

Directive no. 76/464/EEC regarding the pollution caused by certain dangerous substances spilled into the aquatic environment of the Community and the 7 “daughter” Directives)

· Law no. 310/2004 (Romanian Official Gazette no. 584 from June 30, 2004) for the modification and amendment of the Water Law no. 107/1996

· Government Resolution no. 351/2006 regarding the approval of the Programme of progressive disposal of discharges, emissions and of primary dangerous substance leaking (Romanian Official Gazette 428 from May 20, 2005)

· Government Resolution no. 783/2006 regarding the modification and amendment of the appendix  to Government Resolution no. 351/2005 regarding the approval of the Programme of progressive disposal of discharges, emissions and of primary dangerous substance leaking (Romanian Official Gazette 562 from June 29, 2006)

· Decree of the Minister of Water and Environmental Protection no. 35/2003 for the approval of the measurement and analysis methods used for the determination of primary/primary dangerous substances from the discharged used waters and the surface waters (Romanian Official Gazette 305 from May 7, 2003) – Decree issued in view of implementing the  »Decree of the Minister of Agriculture, Forests, Waters and Environment no. 501/2003 regarding the approval of the Regulations for drawing up the initial inventory of the pollution sources for the aquatic environment and the underground waters (Romanian Official Gazette no. 591 from August 20, 2003) – Decree issued for implementation purpose

· Common decree of the Minister of Water and Environmental Protection, Minister of Health and Family no. 1406/03.03.2003/191/07.03.2003 (M Of. 213/01.04.2003) for the approval of the methodology for rapid assessment of the environmental and human health risk 

· Decree of the Minister of Water and Environmental Protection no. 370/2003 for the approval of the activities and system of environmental laboratory authorisation (M. Of 756 from October 29, 2003)

· Decree of the  Minister of Agriculture, Forests, Waters and Environment no. 44/2004 for the approval of the Regulations regarding the monitoring of the water quality for primary/primary dangerous substances - (Romanian Official Gazette no. 154 from February 23, 2004)

· Decree of the Ministry of Water and Environmental Protection no. 662/2006 regarding the approval of the Procedure and competences concerning the issuing of authorisations and permits for water management (Romanian Official Gazette Nr.661/01.08.2006)

Air frame directive

Council Directive no. 96/62/EEC regarding the air quality evaluation and management

Council Directive no. 99/30/EC regarding the limit values for sulphur dioxide, nitrogen dioxide and nitrogen oxides, suspended matters and lead in the atmospheric air

· Law no. 655/2001 (Romanian Official Gazette 773 from December 4, 2001) for the approval of the Emergency Ordinance no. 243/2000 regarding the atmosphere protection

· Emergency Ordinance no. 243/2000 regarding the atmosphere protection (Romanian Official Gazette No. 633 from 08.12.2000)

· Decree of the Ministry of Water and Environmental Protection no. 592/2002 regarding the approval of the Normative concerning the determination of the limit values of the threshold values and the evaluation criteria and methods of the sulphur dioxide, nitrogen dioxide and nitrogen oxides, suspended powders (PM,0 and PM25), lead, benzene, carbon monoxide and ozone in the surrounding air - Romanian Official Gazette 765 from October 21, 2002- partial transposition

· RESOLUTION no. 322 from April 14, 2005 for the modification and amendment of the Government Resolution no. 541/2003 regarding the setting of some measures for air emission limitation of some pollutants derived from giant burning facilities;

· RESOLUTION no. 352 from 2010, regarding the setting of some measures for air emission limitation of some pollutants derived from giant burning facilities.

Council Directive no. 2000/69/EC regarding the limit values for benzene and carbon monoxide in the surrounding air

Directive no. 2002/3/CE regarding the ozone air pollution

· Government Resolution 738/2004 for approval of the National action plan in atmosphere protection (Romanian Official Gazette no. 476 from May 27, 2004)

· Government Resolution 731 from 2004 for the approval of the National strategy concerning the atmosphere protection (Romanian Official Gazette no. 496 from June 2, 2004)

Waste Frame Directive

Waste Frame Directive no. 75/442/EEC amended by Directive no. 9l/156/EEC
· Law no. 426/2001 (M Of. 411 from July 25, 2001) for the approval of the Emergency Ordinance no. 78/2000 regarding the waste regime

· Emergency Ordinance no. 61/2006 for the modification and amendment of the Government Emergency Ordinance no. 78/2000 regarding the waste regime (Romanian Official Gazette No. 790 from September 19, 2006). Approved by Law 27/2007

· Government Resolution no. 856/2002 regarding the waste management inventory and for the approval of the waste list, including dangerous waste (Romanian Official Gazette, no. 659 from September 5, 2002)

Directive no. 91/689'EEC regarding dangerous waste 

· Law no. 426/2001 (Romanian Official Gazette 411 from July 25, 2001) for the approval of the Emergency Ordinance no. 78/2000 regarding the waste regime

· Emergency Ordinance no. 61/2006 for the modification and amendment of the Government Emergency Ordinance no. 78/2000 regarding the waste regime (Romanian Official Gazette 446 din 8 august 2001) approved  by Law 27/2007

Directive no. 75/439/EEC regarding the used oils, amended by the Directive no. 87/101/EEC and the Directive no. 91/692/EEC

· Government Resolution no. 235/2007 regarding used oil management

VII. Works necessary for the site organisation

7.1. Description of the works necessary for the organisation of the site

At the beginning of the site organisation, the ground will be unencumbered and will be evened. At the moment there are concrete structures from the former activity (the former farm) over a surface of approx. 1.000 sq m, which are to be removed in secure conditions for the environment.

7.2. Location of the site organisation

The site organisation will be located on the investment site, on the free space, which will subsequently be set up as a green area.

7.3. Description of the impact of the site works on the environment

The impact of the site works on the environment will be local and long-term insignificant (approx. 3 years).

7.4. Pollutant sources and appliances for the retention, discharge and dispersion of the pollutants into the environment during site organisation 
Pollutant sources during site organisation:

· The activity of dislocation, manipulation of the soil for the execution of foundation works;

· The activity of execution of foundation works, drainages, concrete platforms, access routes;

· The activity of construction material, appliance, equipment transport, etc.

· Works of construction-fitting of interior and exterior;

All pollution sources produce transitory emissions and will not be provided with pollutant retention appliances.

7.5. Facilities and measures provided for the emission control of pollutants into the environment.

There are no special facilities for the emission control provided.

VIII. 
Works of rebuilding the site at the end of the investment, in case of accidents and/or at the end of the activity, if these pieces of information are available 

8.1. The proposed works for the rebuilding of the site at the end of the investment, in case of accidents and/or at the end of the activity

At the end of the investment, all surfaces correspondent to the site organisation will be accordingly sanitized. It is also proposed, that the rest of the free space should be set up with green areas, plantations of trees and scrubs. It is especially proposed the setup of a green protection curtain in the circumferential area. The actual requirements regarding the environmental protection will be observed.

At the end of the activity, the buildings and facilities will be removed, depending on the subsequent destination of the ground.

8.2. Aspects regarding prevention and reaction ways in case of accidental pollutions

Devising plans for the cases of accidental pollutions and emergency situations that will include:

· How to proceed in case of an accidental pollution or of an event that can lead to the imminent pollution of the environment;

· Configuration of the intervention teams;

· Responsibilities and activity coordination in emergency situations;

· How to proceed in  case of an accidental pollution or of an event that can lead to the imminent pollution of the environment;

· The defence plan for emergency situations will contain the general measures and actions which are to be undertaken for the unfolding of the activities on the site, as well as the intervention measures undertaken in case of fires, explosions, accidents – natural contaminations and calamities.
8.3. Aspects regarding the closing/removal/demolition of the facility

The closing of the facility will be done according to a project that will take into account the subsequent destination of the ground.

The removal and closing activities will be undertaken only after obtaining the necessary regulation papers.

8.4. Ways of rebuilding the initial stage / rehabilitation for the subsequent usage of the ground

Considering the infrastructure that is to be built on the site, it is advisable to subsequently use the site still as industrial site.

IX. Appendices – drawn pieces

9.1. The plan of area situation of the objective and the site plan with the planning manner of using the surfaces

Is being enclosed. 

9.2. The flow-schemes for the technological process and the activity phases, with the depollution appliances

Is being enclosed.

9.3. Other drawn pieces, assigned by the public authority for the environmental protection
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Econ. engineer Ana-Maria GYŐRI
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