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TECHNICAL REQUIREMENTS  

for the development of Feasibility Study “Modernization of Almaty CHPP-2 with minimization of 

environmental impact for the Department of CHPP-2 of “AlES” JSC”. 

 

№ List of basic data and requirements Design data content 

1 Basis for development of 

Feasibility Study 

 

1.1  Minutes No. 17-01-7.8 dated 20.09.17 on social and economic 

development of Almaty chaired by the President of the Republic of 

Kazakhstan 

1.2  Pre-Feasibility Study “Modernization of Almaty CHPP-2 with 

minimization of environmental impact”, 2018, developed by 

“Stroyindustriya” LLP.  

1.3  Minutes of the meeting (No. 19-01-7.9 dated 01.05.19) related to 

visiting social, cultural sites of Almaty chaired by the President of 

the Republic of Kazakhstan. 

1.4  Instruction of “Samruk-Energy” JSC (letter No. 04-03-27/1880 

dated 04.06.19).  

1.5  Approved roadmap for the implementation of Almaty Energy 

Complex project. Modernization of Almaty CHPP-2 with 

minimization of environmental impact”.  

2 Type of construction:  Reconstruction and Modernization  

3 Financing source. Government budget  

4 Stages of projecting Feasibility Study.  

Feasibility Study shall be developed in accordance with the 

requirements of Code of Practice of the Republic of Kazakhstan 

1.02-21-2007 “Rules for the development, agreeing, approval, and 

composition of the feasibility study for construction”.  

5 Construction site  CHPP-2 of “AlES” JSC site, bld. 130, 7th Street, Algabas micro 

district, Alatau District, Almaty, the Republic of Kazakhstan. 

6 General Design Company  Institute “KazNIPIEnergoprom” JSC in accordance with two-stage 

bidding of “AlES” JSC.  

7 Basic technical and economical 

requirements of existing object 

 

7.1 Composition of the existing main 

equipment 

Steam boilers:  

7xBKZ-420-140-7С Art. 1-7 

1xE-420-13.8-560 КТ (PК-100) Art. 8  

Steam turbines:  

3xPТ-80/100-130/13 Art. 1,2,3 

1xR-50-130/13 Art. 4 
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№ List of basic data and requirements Design data content 

  2xT-110/120-130-5 Art. 5,6  

7.2 Capacity of existing CHPP-2;  Installed capacity:  

- electric – 510 MW; 

- thermal – 1,411 Gcal/hr; 

Available capacity:  

- electric – 445 MW;  

- thermal – 952 Gcal/hr;  

7.3 Fuel of the existing CHPP-2 Primary fuel is Ekibastuz coal. Starting fuel is fuel oil M-100. 

7.4 Existing heating system Hot water supply system for consumers - open. 

Temperature curve of the heating network is special - 136/70°C 

Heat is transferred through three heating main:  

- HM “CHPP-2-WTC”, 1Du1000+1Du800;  

- HM “CHPP-2-CHPP-1”, 2Du1000; 

- HM in Alatau District, 2Du800.  

Estimated heat load in 2019-2020 amounted to 714 Gcal/h, taking 

into account the limitation of power output associated with a 

decrease in water consumption for hot water supply through the 

CHPP-2-WTC single-pipe heating main. 

In summer mode, CHPP-2 provides the entire load of hot water 

supply for district heating zone of JSC “AlES” 

8 Key input data  

8.1 Thermal loads for the development 

of Feasibility Study 

Estimated heat load of CHPP-2 for the development of Feasibility 

Study shall be 1,224 Gcal/h, including the load of hot water supply 

- 254.4 Gcal/h. 

Heat is output from CHPP-2 through three heating mains: 

- HM CHPP-2-WTC (three-pipe, PV 2 Du 1000mm, OV 1 

Du 1000 mm (reconstruction according to a separate 

project) - 754 Gcal/h; 

- HM CHPP-2 - CHPP-1 (2Du1000mm) - 300 Gcal/h; 

- TM CHPP-2 - Alatau district (2Du800 mm) - 170 Gcal/hr.  

In summer mode, CHPP-2 provides the entire load of hot water 

supply for district heating zone of “AlES” JSC - 300 Gcal/h. 

Steam for production - 1-2 t/h, 4,650 Gcal/year (6971 t/year). 

8.2 Output of thermal power for the 

development of Feasibility Study 

Temperature curve of heat supply in hot water is special - 

136/70°C;  

The hot water system is kept open. 

In the Feasibility Study, it is required to take into account the 

implementation of the previously approved Feasibility Study 

“Reconstruction with complete relocation of the heating main of 

CHPP-2-WTC”. Heating main “CHPP-2-WTC”, transfer of HM to 

two-pipe mode (2Du1000 (PV) + 1Du800(OV), increase in heat 

supply through the existing heating mains of HM “CHPP-2 - 

CHPP-1” and HM in Alatau region, 2Du800. 

Steam is supplied to production according to the existing scheme.  

9 Fuel for the development of 

Feasibility Study 

The main and reserve fuel for “gas” option is commercial gas from 

the main gas pipelines of BGR-TBA and Kazakhstan-China gas 

pipelines. 

Off-site gas supply to CHPP-2 is carried out according to a separate 

project. 

The main fuel for “coal” option is Ekibastuz coal, the starting fuel 

is fuel oil. 

10 Source water for the development 

of Feasibility Study 

CHPP uses potable quality water. 

Water supply is provided from the pumping station No. 29 of 

Talgar underground water intake through two water pipes ⌀ 700 

mm and two water pipes ⌀ 800 mm. 
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  To prepare demineralized water, water from wells No. 3362, 3363 

located on the site is used. 

11 Special construction conditions Seismic conditions: 

• seismic hazard of the construction area - 9 points; 

• type of soil conditions according to seismic properties - 

III; 

• seismicity of the construction site - 10 points. 

 

Type of soil conditions for subsidence capacity- type II. 

Production of construction and installation works is carried out in 

cramped conditions of the operating enterprise. 

The placement of newly installed equipment, buildings, structures 

should be carried out with minimal demolition of existing 

buildings and structures, equipment and communications. 

12 Basic technical requirements for development. 

12.1 Requirements for the development 

of Feasibility Study 

The Feasibility Study shall be carried out in accordance with the 

requirements of Code of Practice of the Republic of Kazakhstan 

1.02-21-2007 “Rules for the development, agreeing, approval, 

and composition of the feasibility study for construction”, state 

standards, norms and rules, requirements for fire, technical, 

economic safety and industrial sanitation. 

12.2 Options for modernization of 

CHPP-2 and stages Feasibility 

Study development 

In the Feasibility Study, it is required to consider two scenarios 

for the station development: 

1. “gas” - use of natural gas as the main fuel. 

2. “coal” – continue to use Ekibastuz coal as the main type of 

fuel; 

 

To select the option for modernization of CHPP-2 with 

minimization of environmental impact, the following options shall 

be considered in the Feasibility Study: 

- Option 1. Transfer of the existing boilers of CHPP-2 of “AlES” 

JSC to gas combustion; 

- Option 2. Reconstruction of existing boilers of st. Nos. 1-7 to 

ensure nominal productive capacity when burning Ekibastuz coal 

and installation of Gas Cleaning Plant (GCP) on boilers of st. 

Nos. 1-8; 

- Option 3. Construction of a СoGTU for hot water supply of the 

district heating zone of “AlES” JSC, reconstruction of existing 

boilers of st. Nos. 1-7 to ensure nominal productive capacity 

when burning Ekibastuz coal and installing a GCP on boilers of 

st. Nos. 1-8; 

Option 4. Construction of CoGTU in a hot water boiler facility. 

 

The development of the Feasibility Study is provided in two 

stages: 

Stage 1. “Selection of technology and basic equipment” 

- Presentation of preliminary results to the customer related to 

comparison of all options in terms of cost, tariffs, environmental 

indicators and determination of the most optimal option;  

- Discussion of preliminary results of the comparison of options 

with the people of Almaty 

- Selection of the recommended option for development in the 

Feasibility Study. 

 

Stage 2. Final stage 

Development of the Feasibility Study for the selected option in 

full, in accordance with the requirements of CP RK 1.02-21-2007. 
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12.3  Requirements to emissions of 

harmful substances into the 

atmosphere 

Ensure the following requirements to emissions of harmful 

substances in the feasibility study: 

- when burning gas (gas option): NOx≤125 mg/nm3 

- when combusting Ekibastuz coal (coal option): 

 
Emission standards 
for 420 t/h boilers 

when combusting 

coal 

Concentrations in exhaust gases of 
boilers, mg/nm3 at O2 = 6% 

Source 

NOx SO2 Ash 

EC 500/200* 200 20 EU Directive 
2010/75/EU 

dated 

24/11/2010  

Kazakhstan  650 2000 400 TR No. 1232 
dated 

14.12.2007  

CHPP-2 “AlES” 
JSC, current state  

650 1500 400 Measurement 
data  

Requirements in the 

Feasibility Study  

500/200 200 20  

 

*) numerator - for boilers commissioned before 2016, denominator 

- for boilers commissioned after 2016 

12.4 Conversion of existing boilers to 

gas  

In the gas option (B.1), reconstruction of existing boiler units of 

st. Nos. 1-8 with the achievement of a nominal capacity of 420 t/h 

for gas combustion as the main and reserve fuel shall be provided.  

12.5 Reconstruction of existing coal-

fired boilers 

In coal option No. 2 and No. 3, reconstruction of existing boiler 

units of st. Nos. 1-7 with the achievement of a nominal capacity 

of 420 t/h, the preservation of the combustion of Ekibastuz coal 

as the main type of fuel, installation of GCP at k.a. Art. No. 1-8 to 

meet the requirements of standards for emissions of harmful 

substances shall be provided.  

12.6  Gas cleaning plants In the feasibility study, it is necessary to meet the requirements of 

the EU standards for emissions of harmful substances into the 

atmosphere by taking measures to organize combustion of fuel 

and installation of a gas cleaning plant with each boiler (coal 

options). 

12.7 Heating system. Heat output.  In case of need, measures to ensure the issuance of the calculated 

heat output of 1,224 Gcal/h shall be provided in the Feasibility 

Study.  

12.8  Dismantling of auxiliary equipment 

in gas option  

Provide for dismantling of the equipment of the main building in 

gas options of B1. and B.4: 

- dismantling of equipment of the dust preparation system; 

- dismantling of existing emulsifiers; 

-dismantling of the bagger pumps with the reconstruction of the 

receiving tank for the collection and supply of wastewater. 

12.9 Water treatment for heating systems 

and boilers feeding 

Feeding of power boilers shall be provided from the existing 

water treatment plant for feeding boilers with a capacity of 400 

m3/h (desalination plants No. 1, 2 with a capacity of 200 m3/h 

each). 

 

Feeding of the network is to be provided from the existing WTP 

for feeding the heating network with a design capacity of 9,200 

m3/h. 

 

For partial utilization of the circulatory system blowdown water 

and its subsequent use in the CHPP cycle, provide for the 

installation of a circulatory system blowdown water treatment 

plant with a design capacity  
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  of 500-600 m3/h (to be specified in the feasibility study). The 

treated (purified) water should be sent as an additive to the source 

water to the TLU for feeding the heating network. 

12.10 Wastewater treatment plant In the Feasibility Study, installation of treatment facilities for oily 

wastewater shall be provided.  

To neutralize wastes from chemical washings of boilers, it is 

necessary to provide for the installation of neutralizing tanks. 

12.11  Ash removal In options B.2, 3, the existing hydraulic system for transporting 

ASW to the ash dump remains unchanged.  

12.12 Ash dump  In options B.2,3, keep the existing combined scheme for storing 

ash and slag at the ash dump. Provide for the expansion of the ash 

dump, taking into account the capacity of existing sections. 

12.13 Limestone unit   In options B.2,3 for the GCP, it is necessary to provide for a 

complex for unloading, storing and supplying ground lime, 

supplied by rail, to the storage tanks of the GCP. 

12.14 Evaporation field  In gas options B.1,4. to divert industrial wastes, construction of 

evaporation fields on two sections of the existing ash dump shall 

be provided. Determine the need for evaporation site No. 3 by 

calculation. Provide for the supply of industrial wastes from CHPP 

to the evaporation field. 

12.5 Fuel-handling facility of solid fuel  In options B.2,3, replacement of conveyors for supplying coal from 

the warehouse (Nos. 6,7,8,9) with an increase in their productivity 

to the value required for fuel supply during the operation of 8 

boilers with a steam capacity of 420 t/h shall be provided. 

 

In gas options B.1, 4, dismantling of buildings and structures, 

equipment and networks associated with the supply, unloading, 

transportation and storage of solid fuel (Ekibastuz coal) shall be 

provided. 

12.6 Fuel oil handling systems  In gas options B.1,4, provide for gas treatment points with 

hydraulic fracturing, in accordance with the requirements of 

technological design standards for gas combustion as the only fuel, 

commercial accounting of gas consumption. 

The boundaries of the design of gas pipelines shall be adopted 

taking into account the implementation of external gas pipelines by 

a gas supply organization under a separate project. 

12.17 Gas handling facility  In gas options B.1,4, gas treatment points with hydraulic fracturing, 

in accordance with the requirements of technological design 

standards for gas combustion as the only fuel, commercial 

accounting of gas consumption shall be provided.  

The boundaries of the design of gas pipelines shall be adopted 

taking into account the implementation of external gas pipelines by 

a gas supply organization under a separate project. 

12.18 Circulation water supply system In options B.1, B.2, B.3, it is required to keep the existing system 

of circulating water supply with fan cooling towers. In the options 

for using gas at CHPP-2 (B.1, B.3, B.4), provide for the installation 

of fan cooling towers for cooling the mechanisms installed by the 

CCGT or gas turbines with auxiliary equipment, installed hot water 

boilers. Install micro-cooling towers for cooling the mechanisms 

of the compressor room for the oxygen station and the general 

station compressor room. 
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12.19 Power output Power output from existing turbine units st. of No. 1-6 (B.1, B.2, 

B.3) shall be preserved according to the existing scheme for 

outdoor switchgear - 110 kV. 

Power output from the installed generators (B.3, B.4) should be 

provided by the "generator-transformer" units on the busbars of the 

GIS 220 kV (specify in the feasibility study in accordance with the 

"Scheme for the issuance of electrical power". 

12.20 Electrical engineering solutions  For the power supply of the installed mechanisms, it is necessary 

to provide for the reconstruction of existing and the construction of 

new installations, buildings and structures; provide for the 

reconstruction of the main control room for gas options with the 

installation of new main equipment; provide for the dismantling of 

electrical devices in gas options B.1 and B. 4 (solid fuel facilities, 

equipment of the gas storage system). 

12.21 Process control systems It is necessary to provide for equipping the boilers under 

reconstruction and the equipment to be installed with automated 

control systems for process control systems based on 

microprocessor technology. The control of modernized boilers and 

auxiliary equipment should be provided from the modernized 

existing control panels. Placement of Process automation systems 

for reconstructed existing boilers shall be provided for at the 

existing main switchboard with their reconstruction. 

Placement of the equipment for Process automation systems of 

CCGT and GTU with ECU shall be provided in new buildings with 

technological installations. Provide for commercial metering of 

supplied gas consumption. Provide an automated emission 

monitoring system. 

12.22 Engineering networks on site It is required to provide for the expansion and reconstruction of 

engineering networks at the site to the extent necessary to connect 

new and expanded facilities. 

12.23 Engineering survey Perform engineering surveys to the extent necessary for the 

development of the Feasibility study. 

13.  Estimated documentation Perform estimate documentation in accordance with Code of 

Practice of the Republic of Kazakhstan 1.02-21-2007 “Rules for 

the development, agreeing, approval, and composition of the 

feasibility study for construction”, current regulatory requirements 

of the Republic of Kazakhstan.  

14.  Technical, economic and financial 

indicators 

The assessment of technical and economic indicators and the 

financial and economic analysis of the facility shall be carried out 

in accordance with SP RK 1.02-21-2007. 

15. Basic requirements for engineering 

equipment. 

Technical and operational characteristics of the installed 

equipment must comply with the standards and norms of the 

Republic of Kazakhstan. To the extent possible take into account 

the local content in the supplied materials and equipment. 

16. Requirements for quality, 

competitiveness and environmental 

parameters of products. 

In accordance with the current norms and rules of the Republic of 

Kazakhstan. 

17. Requirements to technology, 

enterprise mode 

The mode of operation of CHPP-2 is according to the thermal 

schedule with combined generation of electricity and heat, 

additional generation of electricity in the heating and summer 

periods. 
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№ List of basic data and requirements Design data content 

  Power generation of CHPP-2 should be taken in account 

considering the number of hours of use of the installed electric 

capacity of CHPP-2 that is 6500 hours/year. 

18. Requirements for architectural and 

construction, space-planning and 

design solutions of the Feasibility 

study. 

In accordance with the current norms and rules of the Republic of 

Kazakhstan and the specifics of the working conditions of 

personnel in fire and explosion hazardous industries. 

19. Engineering and technical measures 

of civil defense and in emergencies  

In accordance with the current norms and rules of the Republic of 

Kazakhstan. 

20.  Organization of construction In the project, it is necessary to develop a construction organization 

section in accordance with current regulations and taking into 

account available data on the market for building materials, 

products and structures, as well as related works and services. The 

need to demolish and transfer buildings and structures is specified 

in the design process. 

21. Level of responsibility In accordance with the order of the Minister of National Economy 

of the Republic of Kazakhstan dated February 28, 2015 No. 65 “On 

approval of the Rules for determining general procedure for 

classifying buildings and structures as technically and (or) 

technologically complex” refers to object 1 - (increased) level of 

responsibility. 

22. Requirements for variant and 

competitive study. 

Variant developments, if necessary, must be carried out to justify 

design decisions. Competitive development is not required. 

23. Allocation of queues, including 

launch complexes and stages, 

requirements for the prospective 

expansion of the enterprise. 

Provide for the allocation of stages in the amount necessary to 

assess the cost of construction. 

24. Requirements and conditions in the 

development of environmental 

measures and activities 

It is necessary to provide measures for environmental protection in 

accordance with the environmental legislation of the Republic of 

Kazakhstan, construction code and regulations. Perform a 

“Preliminary Environmental Impact Assessment (Pre-EIA) in 

accordance with the Environmental Code of the Republic of 

Kazakhstan dated 2007, Instructions for Conducting an EIA dated 

2007. 

25. Requirements for the development 

of engineering measures 

It is necessary to provide for measures in accordance with the 

norms and rules of the Republic of Kazakhstan in the field of 

protecting the public and territories from natural and man-made 

emergencies. 

26. Energy Saving Requirements Energy saving measures shall be provided in the Feasibility Study.  

27.  Occupational safety and health 

requirements. 

In accordance with the current norms and rules of the Republic of 

Kazakhstan. 

28. Requirements for the 

implementation of development and 

research work 

Not required.  

29.  Construction terms  Should be specified in the Feasibility Study  

30.  Additional conditions  The customer provides the necessary initial data of Code of 

Practice of the Republic of Kazakhstan 1.02-21-2011.  

31. Completeness requirements The number of hard copies of the Feasibility study should be 4, the 

number of electronic files on CD - 1 copy. 
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№ List of basic data and requirements Design data content 

32.  Customer:  “Almaty Electric Stations” JSC  

33. Project organization:  Institute "KazNIPIEnergoprom" JSC 

34.  Work completion term According to the Agreement.  

 

Signatures:  

on behalf of “Almaty Electric Stations” JSC 

 

Managing Director for the development and transformation  /signed/  S. A. Kaliyev  

 

Head of Operations Department     /signed/  A. Yu. Skryabin  

 

Head of Technical Regulation      /signed/  K. K. Kerimkulov  

 

Head of Contracting Department    /signed/  S. A. Li  

 

Acting head of Environmental Security Department   /signed/  Z. S. Arzyukova  

 

Head of Department for Prospective Development  

and Investments      /signed/  E. K. Adilov  

 

Managing Director of CHPP-2     /signed/  A. K. Shanlakbayev 

 

Senior Engineer CHPP-2     /signed/  B. B. Kaliyev  

 

 

Approved by:  

 

on behalf of Institute "KazNIPIEnergoprom" JSC 

 

Senior Engineer       /signed/  M. A. Vassilyev  

 

Senior Project Engineer      /signed/  Yu. A. Zagainov  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8/8 



 

 

Ex. 294 of 12.10.2020 

  

 

To Managing production - 

Chief EngineeJSC "AlES" 

 Mr. Ismukhambetov G.Zh 

 

Commercial offer for equipment supply  

 

  Dear Gaziy Zhumabaevich, Ecomer Group of Companies is a Russian holding 

company specializing in the development and production of equipment for gas 

analysis and energy-saving technologies. 

The ECOMER Group of companies includes: 

• Promanalitpribor JSC - development and production of gas analytical equipment 

• Promavtomatika LLC - Promanalitpribor JSC trading house 

• Umgrad LLC - production of heat pumps and installation of engineering systems. 

We offer you to consider the equipment of an automated measuring system (AIS) 

based on the Complex of gas-analytical PEM-2M.1 produced by Promanalitpribor 

JSC as a system for environmental monitoring of exhaust gases of an emission 

source (Almaty CHP-2). 

The equipment includes: 

• Gas analytical complex PEM-2M.1 (sampling devices, Aspiration unit, heated 

sample transportation lines (LTP+LPGS+Heating); main module (with sample 

preparation unit and analytical unit with SSD (data collection station)), ARM 

(remote computer). 

• Gas mass flow meter SURG 1.000, 

• Dust meter COM-16.L 

• Flue gas temperature meter 



• Flue pressure meter 

• Barometric pressure, humidity and ambient air temperature meter (weather 

station) 

• Humidity meter GOS-18 

• Time Synchronizer 

• Block-modular building (BMZ) (2200*4500, h-2550) for the placement of gas 

analytical equipment with all life support systems (air conditioning, ventilation, 

heating, lighting, fire alarm, automatic input of power reserve). 

 

The automated system structurally consists of several levels: 

• Lower level: sensors and measuring instruments (IR measuring channels) 

• Middle level: a controller (SSD data collection system) that collects data from all 

ICS, processes, stores and transmits them 

• Top level: software that allows you to structure and present data in the required 

form. It is hosted on an ARM or enterprise server. Structurally, the ARM is also 

included in this level. 

                The simplified structure of the AIS is shown below in Picture1. 

Automated measuring system Russian abbreviation (AIS)   

 



 

Lower level: 

Measuring channels perform automatic continuous measurements of the specified 

parameters and transmit the measurement results to the technical means of 

recording and transmission of information (system controller). The equipment is 

placed at the source of emissions, on a specially provided site. Devices are made in 

the appropriate climatic design. Lower level instruments are equipped with an 

uninterruptible power supply (5 minutes) to ensure continuity of measurements, as 

required by law. 

 

- Measurement of O2, CO, CO2, SO2, NO, NO2 concentrations in flue gases at the 

measuring point (TI) 

- Measurement of flue gas flow speed at the TI, 

- Measurement of flue gas temperature at TI, 

- Measurement of pressure in flue gas ducts at TI, 

- Measurement of particulate matter in a TI, 

- Measurement of Moisture at TDI 

- Calculation of flue gas flow rate at KSS 

- Measurement of NOx sum of gross NOx 

 

Average level: 

Controller (SSD)- is designed to control and monitor emission parameters 

(concentrations of gases, dust, pressure, temperature, flow rate) and transmit them 

to the upper level. Controller (SSD) is a server type HPE ProLiant dl20 Gen10 

(1U), which is complete with an operator panel, placed in a cabinet, uninterruptible 

power supply UPS (5 minutes) on the requirements for AIS by law. The cabinet is 

placed in a block-modular building. The main diagnosis of the state of the 

equipment is carried out remotely, for protection against unauthorized interference, 

an access control system is installed. The system is equipped with lightning 

protection to ensure the operability of information inputs. 

  

Functional capabilities: 

- Connection of external sensors/devices with output signal type "4-20mA" or RS-

485 (pressure, temperature, flow, concentration etc.) 



- Transmission of discrete control signals/commands to external systems 

- Transfer of analog control signals (4-20mA) into external systems 

- Calculation of the amount of emissions based on the data of pressure, 

temperature, flow rate, humidity, concentration of gases, suspended particles (dust) 

- Equipment self-diagnostics 

- Data collection from weather station 

- Access control to the device 

- Recording of measurement start and stop times, downtime and errors 

- Collection and archiving of data from the infrared sensor 

- Wireless diagnostic protocol transfer to the mobile device 

- Displays the results of continuous measurements, calculations of volume and 

mass emissions on the panel in the form of tables showing the values of current 

and accumulated emissions, as well as graphs 

- On-line indication of arising errors in the control post operation in the form of 

pop-up windows. 

- Calculation of the volume of emissions based on the data on temperature, 

pressure, flow rate, humidity, gas concentrations in TC. 

- Generation of reports (cumulative: hourly, daily, monthly, quarterly, annual. 

Averaged: hourly, daily, and monthly, quarterly, annual.) and recording of data 

during monitoring of flue gas quality, the set standard (grams per second; tons per 

year), the actual monitoring result (grams per second; tons per quarter, tons per 

year), exceeding the maximum permissible emissions standards, period of flue gas 

quality control, storage of information received from automatic measuring 

instruments for at least 7 years. 

- Maintaining operational Process Archive, which contains a list of all worked out 

commands (cycles) and a table of numerical parameters of the equipment status at 

each moment of measurement. 

- Light and sound signaling with the output to the control room, control room, 

warning of exceeding the maximum permissible emissions, mg/Nm3, mg/m3, g/s, 

tons per year, tons per quarter (at the APCS, if necessary) 

 

Upper level: 

To organize all AIS (each measurement point) into a single complex requires the 

use of server equipment. Part of the upper level is an automated workstation. 



 

Automated workstation (AWS) (PC with software). Functional capabilities of 

ARM software: 

- Output of warning and alarm messages according to technical requirements 

- Real time display of dust concentration in exhaust gases 

- Real-time display of flue gas flow rate 

- Real-time display of flue gas temperature 

- Real-time display of absolute pressure 

- Real-time display of measurement results of the gas analysis channel 

- Real Time Humidity Display 

- Real Time display of atmospheric pressure, humidity and temperature 

- Real Time Gross Emission Rate Meter 

- Real-time display of auxiliary system status information 

- System operation reports for selected periods 

- Presentation of on-line and archived parameter information in the form of 

mimics, tables, graphs. 

 Simplified proposed structure of the complex AIS for the enterprise is shown in 

Picture 2. Data from all AIS (measurement points at each emission source) are 

agglomerated on a common server (upper level), 

 

 

Simplified complex AIS structure  

 

 

 

 

 

 

 

 



Brief equipment  description  

Gas-analytical presented in PEM-2M.1. 

The operating principle of the gas-analytical complex ПЭМ-2М.1 is based on the 

optical absorption method of measuring the absorption of infrared radiation by the 

component of the gas mixture (excluding oxygen). Selectivity is provided by the 

use of narrow-band interference filters. The used method guarantees high accuracy 

of the measurement results and long life of the device without replacement of 

measuring units and additional calibration. The method of oxygen measurement is 

electrochemical (solid electrolyte sensor based on zirconium dioxide). Temperature 

measurement method - thermoelectric transducer TXA. CG PEM-2M.1 includes 

sampling, transportation of the sample and sample preparation (removal of 

suspended particles and drying of the sample). After a preset number of 

measurements, the gas analyzer performs auto-zero calibration. 

It is used as a gas analytical measuring channel of automated information-

measuring systems of emissions control (AIS). The complex is a stationary 

automatic multi-channel measuring device of continuous operation. 

  

Composition of the gas-analyzing complex PEM-2M.1 

 

The gas-analytical complex PEM-2M.1 consists of the following blocks: 

- Main module (MO), mounted in a 600x500x1800mm enclosure (IP54 protection 

degree) with air-conditioning and consisting of Analytical Unit, Current Output 

Unit (CUU), Sample Preparation Unit (SPU) controller and gas circuit elements of 

SPU: thermoelectric sample dryer, sample pumps which provide pumping from the 

sampling device to the gas cuvette for 30 sec, air and condensate drain, gas filters, 

moisture separator), DAS (data collection station). 

- Sampling device (PU), consists of a dip-probe and a heated sample pre-filter - 

mounted directly on the gas duct in the measuring point. It has valves for gas 

sampling. 

- Heated Aspiration Unit (BAs). Controls a set of valves to provide aspiration 

modes (backwashing of OP). 

- Sample transport line (STL), made of fluoroplastic tube Ø8x1 mm, thermally 

insulated, electrically heated. The line is heated with a heating cable (maximum 

power 63W/m). LTP is laid in a metal cable box with a cross section of at least 

120x200 mm. The range of maintained temperatures in LTP is higher than the dew 

point, which ensures the absence of condensation. (LTP+LPGS+Heating). 



 

Metrological characteristics of the gas analyzer channels (gas analyzer with a 

device for sampling and sample preparation) are as listed in Table 1. 

 

Table #1. 

Table:1. Metrological characteristics of gas analysis channels (gas analyzer with 

sampling and sample preparation device) 

 
 

Defined 

component 

Indicator 

diapason ,mil.-

1volume  ( %) 

 
Indicator diapason 1), 

Mil.-1 (%) 

Permissible limits of the basic 
tolerance  

 

Absolute  

 

Relative  

О2 
 0  25  0 - 5 % (v). ± 0,12 % об - 

% (об.)     5  25 % (v) - ± 2,5 % 

СO2 
 0  30    0 - 5 % (v)including  ± 0,25 % об - 

% (об.) 5 - 30 % (об.) - ± 5 % 
 0  500  0 - 50 Mil.1including ± 2,5mil.-1 - 

CO 
 св. 50  500mil.-1 - ± 5 % 

 0  2500 0-  100 Mil.1including ± 5mil.-1 - 
  св. 100  2500mil.-1 - ± 5 % 
 0  500 0 - 50 Mil.1including ± 4mil.-1 - 

SO2 
 св. 50  500mil.-1 - ± 8 % 

0  3500 0-  100 Mil.1including ± 8mil.-1 - 
  св. 100  3500mil.-1 - ± 8 % 
  0  500 0 - 50 Mil.1including ± 4mil.-1 - 

NO 
 св. 50  500mil.-1 - ± 8 % 

0  1500 0-  100 Mil.1including ± 8mil.-1 - 
    Over  100  1500mil.-1 - ± 8 % 
 0  500 0  50 Mil.1including ± 4mil.-1 - 

NO2 
 св. 50  500mil.-1 - ± 8 % 

0  1000 0  100 Mil.1including ± 8mil.-1 - 
  св. 100  1000mil.-1 - ± 8 % 

NOх 

(converted to 

NO2)
2) 

0 до 500 0 - 50mil.-1 including  
св.50 - 500mil.-1 

± 4mil.-1 
- 

- 
± 8 % 

 0 до 2500 0 до 100mil.-1 including  
св.100 до 2500mil.-1 

± 8mil.-1 
- 

- 
± 8 % 

Analyzed      0 до 300 оС including  ± 4,5 оС - 

temperature     0  up to  900 оС 
  Over 300 до 900 оС - ±1,5% 



 

The sum of nitrogen oxides (NOx)- calculated. 

Operating conditions of the gas-analyzing complex ПЭМ-2М.1: 

- Ambient air relative humidity range from 30 to 90% at temperature of plus 35 0C 

- Range of atmospheric pressure from 84 to 106,7 kPa (630 ÷ 800 mm Hg) 

- Sinusoidal vibrations with amplitude no more than 0.1 mm at frequency of 25 Hz 

- The gas analyzer is intended for use in non-explosive areas of the premises 

- GC (gas switch) from +5 to +45 C 

- Main module with air conditioner +5 to +45С 

- Sampling device from -40 to +800 С 

- Content of mechanical impurities in measured medium not more than 30 g/m3 

- Block-modular building from -45 to +45С. 

The data transfer of the measurement results is carried out via Ethernet interface 

and standard current signals 4-20 mA. 

The gas analysis system generates a discrete signal "Failure". 

 

Mass gas flow meter SURG 1.000 (at this site it is used only for chimneys) 

The flow meter belongs to the class of thermal, thermo-anemometric principle of 

operation. At the heart of its work is the dependence of the mass flow rate (mass 

flow rate) of the heat transfer from the heated 

Surface. In the gas flow is placed a module consisting of two sealed tubes, in one 

of which is a thermostat and in the other a heater. The temperature to which the 

tube is heated by the heater is measured using a thermostat. When there is no flow, 

heat is dissipated by free convection. When there is flow, the heat dissipation from 

the heated surface increases and the temperature difference decreases accordingly. 

Note: 
1) Conversion of the values of the volume fraction X inmil.-1 (ppm) to the mass 
concentration C,mg/m3, is carried out by the formula: 
C = X M/Vm, 
where M is the molar mass of the component, g/mol, 
Vm - molar volume of the diluent gas - nitrogen or air, equal to 22.41 at the conditions (0 
oÑ and 101.3 kPa according to RD 52.04.186-89), dm3/mol. 

             2) Calculated value. The mass concentration of NOx is determined by multiplying the   

volume fraction by a coefficient equal to 2.05 (for NO2). 



Thus, the temperature difference is the measure by which the flow rate is 

determined. 

The mass flow meter SURG 1.000 is available for outdoor use. 

GOS-18 moisture meter 

Moisture meters GOS-18 (Hygrometer Optical Stationary), hereinafter referred to 

as moisture meter, is designed to measure the mass concentration and volume 

fraction of water vapor in the flue gases of fuel combustion plants operating on any 

type of fuel. 

Field of application - control of flue gases of fuel combustion plants. The moisture 

meter is designed for use in non-explosive areas of premises and outdoor 

installations. 

Operating principle of the moisture meter: 

- By measuring channel of mass concentration and volume fraction of water: 

optical-absorptive in the infrared region of the spectrum; 

The moisture meter refers to products using microprocessor technology. 

The moisture meter is available in two versions: 

GOS-18 - has 2 measuring channels of moisture measurement (%ob., g/m3); GOS-

18.M - has 1 measuring channel of moisture measurement (g/m3). 

 

Sampling method: 

- By measuring channel of mass concentration and volumetric fraction of water 

vapor - due to external flow stimulus.* 

 

Degree of protection of the moisture meter enclosure in accordance with GOST 

14254-96 - IP54. 

Designation of the moisture meter when ordering it and in documentation of other 

products, in which it can be used: 

Moisture meter GOS-18 PGRA 500.000.000.000 

Basic parameters 

Parameters of the gas sample at the sampling point: 

- Temperature of the analyzed medium at the inlet to the sampling device, oC, not 

more than standard sonde - 250 



 

High-temperature sonde - 800 

- Overpressure/decompression of the medium, kPa, max ±10  

- Relative humidity of the fluid being analyzed (without condensation), % 

- Content of mechanical impurities, g/m3, max. up to 100 

30 

- Fluid velocity of the analyzed medium, max, m/s 30 

*Note: the measuring sensor is mounted directly on the sampling pipe. 

 

Measurement ranges and basic error limits of the GOS-18.M moisture meter by 

measurement channels are given in Table 1.2. 

 
 Defined  

component   

Indicator diapason 

concentration  , 

gramm/м3. 

Permissible limits of the basic 
tolerance 

Absolute  

gramm/м3. 

Relative , 

% 

H2O 
0 ÷ 25 ± 2,5 – 

25 ÷ 250 – ± 10 

 

 
Defined  

component   

Indictors diapason , 
defined zone share  %об. 

Permissible limits of the basic 
tolerance 

Absolute , 

% 

Relative 

% 

H2O 
0 ÷ 10 ± 2,5 – 

10 ÷ 40 – ± 10 

 

Exhaust gas temperature meter 

The flue gas temperature meter consists of two units - a temperature sensor (TXA) 

and a meter (TRM 1).Temperature sensor is installed on the gas duct in TC. TRM 

1 is installed in the cabinet IS-14.M of the appropriate measuring point. 

Temperature measurements are necessary for calculations of the reduced volume 

of flue gases. 

Measuring the pressure of flue gases 

Measuring the flue gas pressure is an absolute pressure gauge. 

Mounted on the flue gas duct in the TI. Supplied with heated enclosure. 

 



Automatic weather station IMETEOLABS PWS (to be placed on one of the BMPs 

by agreement) 

Weather stations of the IMETEOLABS PWS family are an integrated design for 

measuring the following meteorological parameters: 

-air temperature; 

-relative humidity of the air; 

-atmospheric pressure; 

The weather station is connected by means of a 6-pole electrical connector with a 

threaded joint with an appropriate connection cable (4 m length). 

 

The configuration and interrogation of the measurement values during 

commissioning is carried out using the built-in software "PWS. Hex" firmware. 

Measured data can be transmitted via RS485 or RS232, one of these interfaces is 

possible, the interface type is determined when ordering the weather station. 

 

Schematic representation of the equipment arrangement(as an example of one 

measuring point - one pipe, gas duct 
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Conclusion on determining the scope of environmental impact assessment 

 

Submitted for consideration: 

Application on the planned activities of JSC "Almaty electric Stations" Materials 

received for consideration No. KZ64RYS00154322 dated 06.09. 2021 

General information 

 

Information about the initiator of the planned activity: Joint Stock Company 

"Almaty Electric Stations", 050002, Republic of Kazakhstan, Almaty, Medeu 

district, Dostyk Avenue, house No. 7, 060640001713. 

The planned economic activity for the modernization of CHP-2 is carried out 

within its existing location in the Alatau district of Almaty. 

CHP-2 is located on two sites. 

On site No. 1 (industrial site) - there are objects of primary and auxiliary purpose 

intended for the generation of thermal and electrical energy. 

A combined ash and slag removal system is located on site No. 2. 

Site No. 1 is located on the north-western outskirts of Almaty. The site is stretched 

from south to north for 1.5 km . The main gas pipeline of the Bukhara gas-bearing 

region - Tashkent-Bishkek-Almaty runs along the southern border of the industrial 



site. Along the eastern border of the CHPP-2 industrial site, behind the bypass 

road, there are arable lands; along the access railway tracks, behind the car farm, 

there is an asphalt plant. At a distance of 2.5 km from the southern border of the 

CHPP-2 industrial site, the Algabas microdistrict is located, at a distance of 3 km - 

the Kokkainar microdistrict. Along the western side of the industrial site, the 

Kokuzek stream flows under the slope, in the floodplain of which suburban areas 

are located. At the exit of the village . Algabas creek is diverted by means of a 

water separator into a concrete pipe laid underground and flows at the northern 

dam of the ash dump into the Kokuzek reservoir, which is located northwest of the 

industrial site at a distance of 2 km. 

Site No. 2 is located on the left bank of the Kokuzek Creek. A combined ash and 

slag waste storage system is located here. From the south-western side of the ash 

dump (dry storage section) at a distance of 300 m flows the Aksai River, to the 

north - the Big Almaty Canal. The Karagaily River flows between the industrial 

site and the ash dump. The area occupied by the industrial site 

No. 1 is 93 hectares, the area occupied by industrial site No. 2 is 325 hectares. 

Land use is carried out on a long-term lease in accordance with the act (Appendix 

2). Land category - lands of settlements. Sanitary protection zones are installed for 

each site: site No. 1 - SPZ-1000m (1st class), - site No. 2 - SPZ-500m. 

Brief description of environmental components 

 

The main purpose of the feasibility study is to find a variant of modernization of 

TPP-2 named after A.Zhakutov JSC. 

"AlPP-2" (hereinafter - CHP-2) to minimize the environmental impact, reduce the 

volume of ash and slag waste formation and disposal, without reducing the 

reliability and efficiency of power supply, increasing the use of installed capacity, 

reliability and safety of operation, through the use of environmentally friendly 

technologies. As part of the feasibility study two scenarios of CHPP-2 

development are considered: "coal" and "gas". 

Currently, the installed electric capacity of CHPP-2 is 510 (445) MW, and the 

installed heat capacity is 1,411 (952) Gcal/h. 

Modernization of CHPP-2 is envisaged without reducing its capacity. 

Classification according to Attachment 1 to the current Environmental Code of the 

RK - according to Section 1. The list of types of planned activity and facilities, for 

which environmental impact assessment is obligatory, CHPP-2 refers to Clause 1 

Energy, Clause 1.5 Heat power plants and other facilities for fuel combustion with 

heat capacity of 30 megawatts (MW) and more. 



CHPP-2 of AlPP JSC is the main energy source of Almaty city and the basic heat 

source of the heat supply zone of AlPP JSC. 

TETs-2 was built in two stages, from 1980 to 1989. TETs-2 was built in difficult 

engineering and geological conditions of the site, so the construction solutions of 

this station are unique. To ensure seismic resistance of the main building and to 

exclude ground subsidence, the buried layout of the main building was carried out 

- the floor of the main building is located at minus 12 m (the floor of the boiler 

room - at minus 11,5 m) with respect to the level of the ground. In the feasibility 

study, the main strategy for the modernization of CHPP- 

2 With minimization of environmental impact, is to maintain the level of heat and 

electricity capacity of CHP-2 with the existing developed infrastructure of the heat 

supply system, increasing the use of installed capacity of the energy source to 

cover the connected heat load, increasing the combined heat and electricity 

generation to reduce the use of peak hot water boilers. As a result of 

modernization, the capacity of CHPP-2 remains at the existing level. Product 

output increases due to increased use of the installed capacity of the power source 

to cover the connected heat load. The main types of products generated at CHPP-2 

of AlPP JSC are heat and electric energy. Modernization of CHP-2 is carried out 

within the existing industrial site and the existing combined ash and slag removal 

system (ash dumps). No additional land allocation is foreseen. Options for 

preserving the existing production technology, as well as options with the use of 

modern combined-cycle technology on the basis of gas turbines (gas) are 

considered. 

Deterioration of the quantitative and qualitative indicators of emissions is not 

predicted, as the main goal of the FS is modernization with reduced environmental 

impact. 

Construction of CHPP-2 was carried out in difficult engineering and geological 

conditions of the allocated site. To ensure the seismic resistance of the main 

building and to eliminate soil subsidence, the buried layout of the main building 

was carried out - the floor of the main building is located at minus 12 m (the floor 

of the boiler room - at minus 11.5 m) against the ground plan level. 

The main criteria of the CHP-2 modernization strategy within the framework of 

this FS are: 

- Preservation of CHP-2 as the main source of heat supply, 

- Ensuring an uninterrupted heat supply to consumers of the HPP-2 zone, 

- Covering prospective heat loads, - using the existing technology of combined 

heat and power generation, as well as the existing infrastructure for heat delivery; 



- Use of the best available technologies for flue gas production and cleaning  

 

TP). 

  

- Equipping with automated process control systems (ACS) 

 

- reduction of pollutant emissions to the level of the EU; 

- minimization of environmental impact. -Implementation of modernization within 

  

the existing site. 

The feasibility study considers four options for modernization of CHPP-2 to 

minimize the environmental impact of CHPP-2: 

By type of fuel: 

- two options of using natural gas as fuel: option 1 and option 4; 

- one option - preservation of the existing fuel - Ekibastuz coal - option 2, 

- one option - joint use of Ekibastuz coal and natural gas - option 3. 

In terms of production technology: 

- the first two options: option 1 and option 2 - preservation of the existing 

technology of co-generation of heat and electricity at CHPP-2 on the basis of the 

steam cycle, 

- variant 3 - a mixed variant: the use of co-generation of heat and electric power on 

the basis of the GTU installed for hot water supply of the DH zone of AlES JSC 

(KOGTU) and the existing equipment; 

- variant 4 - installation of GTU and water heating boiler house. 

To choose the variant of CHPP-2 modernization with minimization of 

environmental impact modern effective ecologically clean technologies providing 

increase of the power source efficiency are considered, such as: 

- use of environmentally friendly fuel-natural gas; 

- Use of modern technologies to reduce pollutant emissions into the atmosphere; 

- Higher combined heat and power output due to the use of steam and gas turbine 

technologies;- equipping the existing equipment with APCSs. 



Increased combined generation of CHPP-2 is envisaged through the use of 

"locked" heat capacity when implementing the feasibility study "Reconstruction 

with complete relaying of the heating main of CHPP-2 - ZTK". 

The heat main "CHP-2 - ZTK" is converted into a double-pipe mode (2 Du1000 

(ПВ) +1 Du800 (OV), the heat supply to the existing heating mains "CHP-2 - 

CHP-1" and the heating main to Alatau district, 2 Du800 is increased. 

There are technical difficulties of converting CHPP-2 to gas, related to the special 

design of CHPP-2 due to the seismic hazard of the region. In order to ensure the 

seismic resistance of the main building and exclude the impact of subsidence soils, 

a sunken structure of the main building was adopted and implemented as a specific 

feature of the project for the construction of the CHPP-2 by JSC AlES 

- The floor of the main building is located at the elevation minus 12 meters relative 

to the grade of the ground. In accordance with current regulatory and technical 

requirements, the location of gas equipment below the zero mark of the building is 

not allowed. 

As part of the feasibility study, two scenarios of plant development "coal" and 

"gas" are considered. As an alternative solution to the use of gas modern 

technology is considered to minimize the impact on the environment by installing 

filters, the use of which meets international standards and fully satisfies the 

environmental requirements of the Republic of Kazakhstan. 

Estimated start and completion dates of planned activities (including construction, 

operation, and post utilization of the facility) 

Term of beginning of realization - 2023 (including terms of beginning of 

construction), term of end of realization - 2050. 

Land plots, their areas, designation, expected terms of use. Modernization of CHP-

2 is carried out within the location of the existing site. 

3 land plots with an area of 283.6973 ha, 128.9306 ha, 98.1180 ha; lands of 

settlements (intended purpose – for the placement of the CHP-2 energy complex). 

The existing source of water supply - the artesian wells of the Talgar underground 

deposit and the wells of the underground Boraldai deposit - remains as a source of 

technical and drinking water supply of the CHP-2. 

Water protection zone: the industrial site is not included in the water protection 

zone of rivers and streams; the dry storage dump No. 2, located 300 meters from 

the Aksai river, will be recultivated, the hydraulic dump No. 1 will be used as an 

evaporative field; types of water use (general, special, separate), the quality of the 

necessary water (drinking, non–drinking) Special water use - Boraldai field wells, 



consumption from Talgar water pipeline on the basis of the contract of the State 

Enterprise for PVC "Bastau" ; 

drinking quality groundwater; water consumption volumes option 1 Conversion of 

boilers to gas - 64400 thousand m3/year; 

option 2 Reconstruction of the entity. coal-fired boilers+ GO - 69614 thousand 

m3/year; 

Option 3 The construction of a claw for DHW Reconstruction of the entity. Coal-

fired boilers + GO - 64807 thousand m3/year; 

option 4 Construction of a new CHP on the basis of KoGTU Water consumption – 

72965 thousand m3/year. 

At the moment, options are being considered for the complete conversion of CHP-

2 to natural gas combustion (1 and 4), and partial use of gas (3), in the 2nd option, 

the existing Ekibastuz coal is being considered. The supply of gas to CHP-2, as the 

only fuel, in accordance with the requirements of the norms of technological 

design of thermal power plants, is considered from two main gas pipelines MG 

"BGR-BTA" and MG "Kazakhstan-China". The supply of gas from two sources is 

confirmed by the branch of "UMG"Almaty" JSC "Intergas Central Asia", 

Ekibastuz coal - LLP "Bogatyr Access Komir". Characteristics: coal - the lowest 

heat of combustion -3700-4000 kcal /kg, ash content per working weight - 39-41%, 

moisture - 5.0-9.0%, sulfur content - 0.7-1.2%; gas characteristics - methane 

94.15%, ethane 3.31%, propane 0.46%, butane 0.03%, pentane 0.02%, nitrogen 

0.6%, carbon dioxide 1.39%, the lowest heat of combustion is 8120 kcal/m3. 

Conclusions: 

In the report on possible impacts, provide: 

1. According to paragraph 2, paragraph 4, Article 72 of the EC RK, for further 

preparation of the report, it is necessary to present a rational option that is most 

favorable from the point of view of protecting life and (or) human health, the 

environment. (Gas scenario is recommended) 

2. In accordance with paragraph 5, paragraph 4 of Article 72 of the EC RK, 

provide justification for the maximum quantitative and qualitative indicators of 

emissions, physical impacts on the environment, justification of the maximum 

amount of waste accumulation by their types, justification of the maximum 

volumes of waste disposal by their types, if such disposal is provided within the 

framework of the planned activity. 

3. According to Clause 8, clause 4, Article 72 of the EC RK, specify information 

on determining the probability of accidents and natural hazards, characteristic 

respectively of the planned activity and the intended place of its implementation, 



within the framework of the planned activity, a description of possible significant 

negative environmental impacts associated with the risks of accidents and natural 

hazards, taking into account the possibility of carrying out measures to prevent and 

eliminate them. 

4. Provide up-to-date data on the current state of environmental components in the 

territory and (or) in the water area at the time of development of the report on 

possible impacts within which the planned activities are expected to be carried out, 

as well as the results of background studies. 

5. According to the information provided in the statement on the planned activity, 

site No. 2 is located on the left bank of the Kokuzek Creek, the Aksai River flows 

from the southwest side of the ash dump at a distance of 300 meters, and the Big 

Almaty Canal flows to the North. 

The Karagaily River flows between the industrial site and the ash dump. In order to 

prevent pollution and depletion of land resources, it is necessary to present 

measures that exclude pollution and depletion of nearby rivers and reservoirs. In 

addition, the initiator of the planned activity must take into account the 

requirements of Articles 125 and 126 of the Water Code of the Republic of 

Kazakhstan. 

6. Indicate the proposed measures to reduce environmental impacts (measures to 

protect atmospheric air, measures to protect groundwater, surface water, soil cover, 

etc.). 

7. According to paragraph 2 of Article 216 of the Environmental Code of the 

Republic of Kazakhstan (hereinafter referred to as the Code), the discharge of 

wastewater that has not been purified to the standards of permissible discharges 

into a water body or onto the terrain is prohibited. In this regard, it is necessary to 

provide for wastewater treatment, as well as consider the possibility of reuse of 

wastewater. At the same time, provide a description of production and household 

domestic wastewater. A detailed description of the treatment process, its efficiency 

and characteristics of wastewater before and after treatment. 

8. It is necessary to consider the issue of developing the best available techniques 

(BAT) and obtaining a comprehensive environmental permit. 

Deputy Chairman  A.Abdualiev 

 

Executor:  Kusainova A.T. 

74-03-58 

 



  Ministry of Ecology, Geology and Natural Resources of the Republic 

      Kazakhstan Balkhash-Alakol Basin Inspectorate for Regulation 

And Water protection resources 

# KZ09VRC00009699                                                                                              issued date: 05.02.2021 

 

Approval of location of enterprises and other facilities, as well as conditions 

for construction and other works on water bodies, water protection zones and 

strips 

J SC "Institute KazNIPIEnergoprom"  

No. 58A, ABYLAY KHAN Ave.,  

Almaty, Almalinskiy district, 

 050004, Republic of Kazakhstan 

 

Balkhash-Alakol Basin Inspection on Regulation of Use and Protection of Water 

Resources, having considered your appeal No. KZ11RRC00015780 dated 

02.02.2021, informs of the following: 

The technical and economic feasibility study (TEO) "Modernization of Almaty 

TPP-2 with minimization of environmental impact for the Department of TPP-2 of 

JSC "AlES" with the section "Preliminary environmental impact assessment" (Pre-

EIA) is developed by the "Institute" JSC KazNIPIEnergoprom 

" on the basis of the contract No. 353232/2019/1 dated 15.11.19 with "Almaty 

Power Plants" JSC and the Terms of Reference. 

The purpose of the Pre-EIA as part of this FS is to determine and compare the 

levels of impact and consequences of the options under consideration for the 

modernization of CHPP-2 on the environment. 

The existing facility of TPP-2 of "AlES" JSC (hereinafter referred to as TPP-2) is 

currently located in Alatau district of Almaty city and is located at two sites. 

Site No. 1 (the industrial site) contains the main and auxiliary facilities for heat and 

power generation, and Site No. 2 contains the ash dump. 

Site 1 of CHP-2 is located on the northwestern outskirts of Almaty. 

Along the southern border of the site runs the main gas pipeline of the Bukhara 

gas-bearing region 



- Tashkent-Bishkek-Almaty. Along the eastern border of the industrial site of 

CHP-2, behind the bypass road, there is arable land; along the access railway track, 

behind the vehicle maintenance facility, there is an asphalt plant. 

At a distance of 2.5 km from the southern border of the industrial site of CHP-2, 

the neighborhood of Algabas is located, at a distance of 3 km - the neighborhood 

of Kokkainar. Along the western side of the industrial site, the Kokuzek brook 

flows under the slope, in the floodplain of which the summer cottages are located. 

At the outlet of the village of Algabas creek with the help of a spillway is diverted 

into a concrete pipe, laid underground, and flows at the northern dam of the ash 

dump into Kokuzek reservoir. Kokuzek reservoir is located north-west of the 

industrial site of CHP-2 at a distance of 2 km. 

Site No. 2 is located on the left bank of the Kokuzek creek. The ash dump of 

CHPP-2 combined ash and slag waste storage is located here. From the south-west 

side of the ash dump (dry storage section) at a distance of 300 m the river Aksai 

flows, to the north - the Big Almaty channel. Between the industrial site and the 

ash dump the river Karagaily flows. Karagaily River flows between the site and the 

ash dump. 

The area occupied by industrial site No.1 is 93.0 ha, the area occupied by industrial 

site No.2 is 325.0 ha. 

is 325.0 hectares. 

  

The existing facility CHPP-2 was built in two phases from 1980 to 1989. 

At present, Ekibastuzsky hard coal (Qrn=4111 kcal/kg, Ar=41,27%, Wp=5,0%, 

Sp=0,5-0,7%) is used as the main fuel at CHP-2, fuel oil is used as starting fuel. 

Annual coal consumption is about 2.5 mln t. 

The FS considers two scenarios of CHP-2 development: "coal" and "gas". 

The main criteria of the CHP-2 modernization strategy are the following: 

preservation of the CHP-2 as the main heat supply source, ensuring uninterrupted 

heat supply to the consumers of the CHP-2 zone, coverage of the heat demand, use 

of the existing combined heat and power generation technology, and increasing the 

efficiency of the existing boilers 

No.1-7 to the design capacity of 420 t/h, to use the best available production and 

flue gas cleaning technologies, to equip with automated process control systems 

(APCS), to reduce emissions of harmful substances to the EU level, to minimize 

the environmental impact, to modernize CHP-2 within the existing site, and, if 

necessary, to determine the area of additional land plots. 



The feasibility study considers the following options: 

- Option 1. Transfer of the existing boilers of CHPP-2 JSC "AlES" to gas 

combustion; 

- Option 2. Reconstruction of the existing boilers of st. №1-7 to provide the rated 

efficiency for Ekibastuzsky coal combustion with installation of combined heat 

and power on the boilers of st. №1-8; 

- Option 3. Construction of combined heat and power plant for hot water supply of 

the district heating zone of JSC AlES, reconstruction of existing boilers st. №№1-7 

to provide rated efficiency for burning Ekibastuzsky coal and installation of 

combined heat and power on boilers st. №1-8; 

- Option 4. Construction of a new gas power source at the adjacent TPP-2 site 

using combined cycle and gas turbine technologies to cover the basic part of the 

heat load schedule and hot water boilers to cover peak loads using the 

infrastructure of the existing site 

By fuel type: two options for using natural gas as fuel (option 1 and option 4), one 

option - keeping the existing fuel Ekibastuz coal - option 2, one option - combined 

use of Ekibastuz coal and natural gas - option 3. 

According to the production technology: the first two options (option 1 and option 

2) are the preservation of the existing technology of joint production of heat and 

electricity at CHP–2 on the basis of the steam power cycle, option 3 is a mixed 

option: the use of joint production of heat and electricity on the basis of installed 

gas turbine units for hot water supply of the central Heating station of JSC “AlES" 

(KoGTU) and existing coal-fired CHP-2 equipment based on steam power cycle, 

option 4 

– complete replacement of the existing joint production of heat and electricity on 

the basis of a steam power cycle using coal for the joint production of heat and 

electricity on the basis of installed gas turbine units, a CoGTU and a hot water 

boiler. 

According to the gas purification technology: variants 2 and 3 - where coal is 

supposed to be used as fuel to meet the emission requirements established by the 

task for the development of the feasibility study, the following measures are 

considered: for nitrogen oxides – replacement of burner devices and the 

organization of step–by-step combustion of fuel, selective catalytic purification of 

gases, for sulfur dioxide - a semi-dry or wet system of sulfur capture is 

comparatively considered based on the proposals of various suppliers, ash - bag 

filters, electro filters or two-stage emulsifiers of a new generation. 



For all the considered options, the same thermal loads and the same conditions of 

heat release to consumers are accepted. 

In all variants, an automated control system for emissions of pollutants and 

greenhouse gases is provided. 

The comparative evaluation of the options performed in the pre-VOS indicates the 

following: 

- Options 1 and 4, in which natural gas is used as fuel, have an indisputable 

advantage. The reduction of emissions in these variants relative to the existing 

2019 is the maximum and amounts to about 88-90%, is carried out by eliminating 

emissions of suspended particles and sulfur dioxide, reducing nitrogen dioxide 

emissions. 

- in variants 2 and 3 - where it is recommended to use coal with boiler equipment 

with gas purification plants, the reduction of emissions relative to the existing 2019 

will be 70% - 80%. 

Based on the results of an integrated assessment of the components of the 

environmental and social 

- Economic environment gas options for modernization of CHP-2 are preferred. 

According to the majority of these organizations and the public of the city of 

Almaty 

 

, Option No. 1 is the preferred option in choosing the option of modernization of 

the Almaty CHP-2, also as a result of a comprehensive comparison, Option No. 1 

was agreed and accepted by the Customer as the main one (letter of JSC "Almaty 

Power Stations" No. 27-4111 dated 06.10.2020). 

Of the four options under consideration for the modernization of the thermal power 

plant, taking into account public opinion, the transfer of CHP-2 from coal to gas 

through the reconstruction of existing power boilers was approved. 

The selected option of gasification of the CHP allows you to use the existing 

supply and discharge infrastructure. At the same time, the impact on the 

environment is minimized - there are no emissions of sulfur oxides, ash, and a low 

level of oxy emissions. 

The consequences of the implementation of option 1 of the modernization of CHP-

2 for the environment are characterized as follows (during operation): 

- Emissions of pollutants are minimal from all the options considered, will amount 

to 2.4 thousand tons/year, the reduction to the existing level (2019) will be 90%. 



Most of the emissions occur during the heating period, since the main task of 

operating the CHP-2 is reliable heat supply to the city's population; 

- an automated emission monitoring system is provided, which includes control at 

the sources of emission (boiler flues behind the smoke pumps) and at the sources 

of emissions (chimneys) 

- in the recommended version, another type of environmental management appears 

- the discharge of pollutants into the evaporation field. For its arrangement, the ash 

dump No. 1 is used, and partially the ash dump 

No. 2, which are converted into an evaporative field with the necessary anti-

filtration measures (at ash dump No. 1 - a screen from a loam layer, at ash dump 

No. 2 - a screen from a loam layer plus a geomembrane layer). Effluents from the 

circulation system and purified oil-containing effluents are directed to the 

evaporation field. The possibility of using part of the effluents from the 

evaporation field is envisaged at the next design stage. 

- the process of formation and placement of ash and slag waste is excluded, 

- the use of existing ash dumps for the arrangement of the evaporation field 

eliminates the need for the allocation of additional land, 

- Minimum fee for emissions into the environment 

- during the modernization of CHP-2 according to the gas variant, the total risk 

with background pollution is reduced from high to medium, due to the exclusion of 

suspended particle emissions, the risk created by the actual emissions of CHP-2 on 

gas is minimal. 

The recommended option for this indicator has a slight advantage due to the lower 

intensity of the impact and the reduction of the spatial scale of the impact. 

The sources of water supply of CHP-2 are: 

- drinking-quality groundwater of the Talgar underground water deposit, located 25 

km from Almaty (under an agreement with the State Enterprise for PVC "Bastau"); 

- drinking-quality groundwater of the Boraldai underground water deposit (wells of 

its own water intake, special water use permit No. 19-08-02- 83/670 dated 

10/28/2015). 

Water from the Talgar field is supplied to the site of the CHP through two water 

pipelines with a diameter of 700 mm and two water pipelines with a diameter of 

800 mm. 

According to the present feasibility study, water supply sources are preserved. 



In gas use cases, wastewater is diverted to the evaporation field. For this purpose, 

ash dump No. 1 is used, and in option No. 1, ash dump No. 2 is partially used, 

which are converted into an evaporative field. 

After the hydrosol removal system is taken out of operation, it is planned to 

preserve the ash dump No. 1 of sections No. 1 and No. 2, followed by their use 

under the evaporation fields of sections No. 1 and No.2. The excavation of ash slag 

with a depth of 3.0 m in the volume of 3600.0 thousand m3, with storage at the ash 

dump, is carried out 

No. 2 dry storage. To reduce filtration in sections No. 1 and No. 2 of ash dump No. 

1, it is planned to perform an anti-filtration screen made of loam with a thickness 

of 1.0 m. Loam is used from the fifth site of the ash dump No. 2. 

Section No. 3 of the evaporation field is provided for in the ash dump No. 2 of dry 

storage. The area of section No. 3 50.0 ha will ensure the reception of effluents in 

the amount of 291.0 thousand m3/year. Along the perimeter of the section 

No. 3 provides for the filling of dams with a height of 3.0 m. Taking into account 

that section No. 3 is carried out on a stack of ash and slag with a height of 10.0 m, 

a two–layer anti-filtration screen is performed, the first is a local loam 0.8 m thick, 

the second layer is made of geomembrane smooth in the bed and textured on 

slopes 1.0 mm thick. In the bed of section No. 3 on the geomembrane, a protective 

layer of 0.5 m thick from local soil is provided. 

Option-1. The existing circulating system of technical water supply of CHP-2 is 

maintained. Existing fan film cooling towers are used as coolers: six two-section 

fan cooling towers with an irrigation area of 648m2 each. 

The maximum flow rate of the circulating technical water supply system in the 

summer condensation mode is 48 000,0 m3/hour. 

Cooling of the bearings of the boiler shop and the machine room is provided by a 

circulator according to the reverse 

scheme 

Purge water of the circulation system is sent to the intake of the circulation system 

and then reused in the cycle of CHP-2 - to recharge the heating network. 

The wastewater of the water treatment plant (VPU) of the circulation system and 

the treated effluents after the installation of the purification of oil-containing 

effluents of the main building and the fuel oil farm are diverted to the evaporation 

field. The existing ash dump is used for its arrangement. 

Household drains are diverted to the city sewer system. 



Also, the project presents water consumption and sanitation according to the 

options of modernization of CHP-2. Guided by the articles of the Water Code of 

the Republic of Kazakhstan, in accordance with the Order of the Acting Minister 

of Ecology, 

Geology and Natural Resources of the Republic of Kazakhstan dated 06/18/2020 

No. 148, on amendments to the Order of the Deputy Prime Minister -Minister of 

the Republic of Kazakhstan - Ministry of Agriculture of the Republic of 

Kazakhstan dated 09/01/2016 No. 380 "On approval of the Rules for coordinating 

the placement of enterprises and other structures, as well as conditions for 

construction and other works on water bodies, water protection zones and strips", 

Balkash - Alakol Basin Inspection coordinates a Feasibility Study (feasibility 

study) 

"Modernization of Almaty CHPP-2 with minimization of environmental impact for 

the Department of CHPP-2 JSC "AlES" with the section "Preliminary 

environmental impact assessment" (Pre-assessment), if the following requirements 

are met: 

- During construction work, keep the site in a sanitary and clean condition 

according to the standards of SES and environmental protection – constantly; 

- in the water-protected zone and strip, exclude the new placement and 

construction of warehouses for storing fertilizers, pesticides, petroleum products, 

maintenance points, vehicle washing, mechanical workshops, landfills of 

household and industrial waste, as well as the placement of other objects that 

negatively affect the quality of water; 

- ensuring that salvo discharges of water are not permissible on the terrain; 

- prevent the discharge of stormwater, industrial and domestic wastewater into 

surface water 

bodies; 

- After the completion, the places of construction work to restore; 

- To prevent the seizure of water fund lands. 

On the basis of the Water Code of the Republic of Kazakhstan, this conclusion is 

binding. 

In case of non-compliance with the requirements, the culprit will be brought to 

justice, according to the current legislation of the Republic of Kazakhstan, and the 

approval is suspended 
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18.1. PERIOD OF OPERATION 

18.1.1.Calculations of emissions of pollutants in the atmosphere 

Initial Data  

Natural gas 

Supply of gas to CHPP-2, as the only fuel, in accordance with the requirements of 

norms of technological design of CHPP, is considered from two main gas pipelines 

MG "BGR-BTA" and MG "Kazakhstan-China". The composition and 

characteristics of natural gas of MG "BGR-BTA", on the basis of the letter of 

Almaty production branch of JSC "KazTransGazAymak" from 18.12.19г. № 302-

3010-2522 are given in the table 18.1.1. 

The content of natural gas                                     Table: 18.1.1  

 

 

 

 

 

 

 

 

 

  

Indicators description  Name  Dimension  Value  

Gas fuel content     

Methane CH4 % 94,150 

Ethane C2H6 % 3,310 

Propane C3H8 % 0,460 

Butane C4H10 % 0,050 

Pentane C5H12 % 0,040 

Hexane С6Н14 % 0,020 

Nitrogen N2 % 0,600 

Carbon dioxide CO2 % 1,39 

Oxygen О2 % 0 

Gas humidity d g/м3
  

Gas density r kg/м3
 0,714 

Calorific value Qн.р. Kcal/m3 8133 

  kJ/m3 34023 



Gas consumption 

                  Table: 18.1.3  

 

Description 

 
Unit of 
measure 

GasTurbine 

Unit SIEMENS 

1-3 

Water heating 

boilers  

1-4 

Steam boilers Е-25 1-3 

 

Fuel consumption per hour 
 

m³/hour 
 

157310 
 

39795 
 

4508 

Fuel consumption per 

year  

 

Ths.m³/yea

r  

 

1030745,334 
 

91854,666 
 

36514,800 

 

The characteristics of the GT in the start-up mode are shown in diagram 18.1. 

The number of GT starts in diagram 18.2. 

Emission calculations 

Main production facilities Sources #0001-0003 Chimneys 

Determination of the volume of gas-air mixture and pollutant emissions from 

GTU (Gas Turbine Unit) 

Calculation of pollutant emissions to the atmosphere from the gas turbine unit is 

performed in accordance with the "Methodology for determining emissions of 

pollutants into the atmosphere for thermal power plants and boiler plants" 

approved by Order of the Minister of Environmental Protection of the Republic of 

Kazakhstan dated April 18, 2008 № 100-p, Appendix 4. 

Calculation of dry flue gas volume 

The volume of dry flue gases at normal conditions is calculated by the formula: 

Where:             -     

-respectively, the volume of air, flue gases and water vapor during stoichioo 

metric combustion of one kilogram (1nm³) of fuel, nm³/kg (nm³/nm³). 

 

 

 

 

For gaseous fuel the calculation is performed according to the formulas:  



 

 

 

- respectively, the content of carbon monoxide, carbon dioxide, hydrogen, 

hydrogen sulfide, hydrocarbons, nitrogen and oxygen in the initial fuel, %; 

and - number of carbon and hydrogen atoms, respectively; 

- Moisture content of gaseous fuel, referred to 1 nm³ dry gas, g/nm³. 

 

Determination of pollutant emissions 

 The total amount of pollutant entering the atmosphere with flue gases (g/sec, 

t) is calculated by the formula:     

 

Where: - mass concentration of the pollutant in dry flue gases at standard excess 

air ratio and normal conditions, mg/Nm³; 

 

 

 

 

- is the volume of dry flue gases produced by the complete combustion of 1 kg (1 

nm³) of fuel at m³/kg of fuel (m³/m³ fuel); 

 

- Calculated fuel consumption, when determining emissions in g/s is taken in t/h 

(thousand nm³/h), when determining emissions in tons is taken in tons (thousand 

nm³);  

 

 

 - Conversion factor; in determining the emissions in g/sec, in determining 

the emissions in tons   

The results of calculations are presented in the following tables.        

 



Calculations of pollutant emissions from GTUs (SIEMENS GTUs 1-3) 

 

Indicator description  

Name   

Dimension  
 

Value  
Notes  

the gas fuel content  

Methane  CH4 % 94,150  
 

See the letter 

fron  АО 

"Kaz Trans 

Gas Aymak” 

Ethane  C2H6 % 3,310 

Propane  C3H8 % 0,460 

Butane  C4H10 % 0,050 

Pentane  C5H12 % 0,040 

Hexane  С6Н14 % 0,020 

Nitrogen  N2 % 0,600 

Carbon oxide  CO2 % 1,39 

Oxygen  О2 % 0 

Gas humidity  d g/м3
  

Gas density  r kg/м3
 0,714 

Calorific value  Qн.р. K.cal /м3
 8133 

kJ /м³ 34023 

Gas Turbine Unit description  

Capacity  N МВт 200,000 Turbine 

supplier 

data  Gas turbine efficiency h In shares  0,373 

Exhaust gas excess air ratio  
aух 

  
3,5 

 

Hourly fuel consumption В м³/h 157310 см. мат.баланс 

Number of hours of operation п hour/year  8760,000  

Annually fuel consumption  В Ths.м³/year  1030745,334  

Concentration in flue gases behind 

the GTU at O2=15% 

 
NОх 

 
мг/нм³ 

 
50,000 

Turbine 

supplier 

data 

Concentration in flue gases behind 

the GTU at O2=15% 

 
CO 

 
мг/нм³ 

 
12,500 

 

Calculation of gas-air mixture volumes at O2=15% 

Theoretical amount of air  Vо nm³/м³ 9,664  

Theoretical amount of nitrogen  Vоn2 nm³/м³ 7,640  

Volume of triatomic gases Vro2 nm³/м³ 1,041  

Theoretical volume of water vapor Vн2о nm³/м³ 2,163  

Volume of flue gases at a after GT Vг nm³/м³ 35,003  

Dry gas volume Vсух.г nm³/м³ 32,451  

Flue gas volume behind the GT at a Vг нм³/с 1529,531  

Volume of dry gases behind the GT at a Vсух.г нм³/с 1418,035  

Calculation of pollutant emissions from GTU 

Maximum single emissions: incl: NОх г/с 70,958  

NO₂ г/с 56,767  

NO г/с 9,225  

Maximum single emissions:  CO г/с 17,740  

Annual emissions : NОх т/year 1672,455  

NO₂ т//year 1337,964  

NO т//year 217,419  

Annual emissions  CO т//year 418,114  

 



 

Indicator description 
 

Name  
 

Dimension  
 

Value  
Notes  

The gas fuel consistency  

Methane  CH4 % 94,150 See  letter 

from JSC   

"ҚазТ- 

рансГазАй- 

мақ" 

Ethane  
C2H6 % 3,310 

Propane  
C3H8 % 0,460 

Butane  C4H10 % 0,050 

Pentane  C5H12 % 0,040 

Hexane  С6Н14 % 0,020 

Nitrogen  N2 % 0,600 

Carbon oxide  CO2 % 1,39 

Oxygen  О2 % 0 

Gas humidity  d g/м3
  

Gas density  r gm/м3
 0,714 

Calorific value  Qн.р. Кcall/м3
 8133 

kJ/м³ 34023 

Boiler characteristics  

Capasity  N Mvt  116,000 Turbine 

supplier  

data  Efficiency  h Share  0,93 

Exhaust gas excess air ratio  
aух 

  
1,16 

 

Hourly fuel consumption  В м³/h 39795 
 

Annually fuel consumption    В Ths.м³/year  91854,666  

Concentration in flue gases behind the 

AC at O2=3%  
 

NОх 
 

mg/нм³ 
 

100,000 

 

Concentration in flue gases behind the 

AC at O2=3% 

 
CO 

 
mg/нм³ 

 
100,000 

Turbine 

supplier  

data  

Calculation of gas-air mixture volumes at O2=3%  

Theoretical amount of air Vо nm³/м³ 9,664  

Theoretical volume of nitrogen Vоn2 nm³/м³ 7,640  

Theoretical volume of gas  Vro2 nm³/м³ 1,041  

Theoretical volume of steam  Vн2о nm³/м³ 2,163  

Flue gas volume  Vг nm³/м³ 12,390  

Dry gas volume Vсух.г nm³/м³ 10,202  

The volume of flue gas  Vг нм³/с 136,958  

The volume of dry gas  Vсух.г нм³/с 112,778  

Calculation of pollutant emissions from AC  

Maximum single emissions: incl: NОх г/с 11,287  

NO₂ г/с 9,029  

NO г/с 1,467  

Maximum single emissions CO г/с 11,287  

Yearly emissions  NОх т/year  93,713  

Including:  NO₂ т/year  74,970  

 NO т/year  12,183  

Yearly emissions  CO т/year  93,713  

 

 

 



Calculations of pollutant emissions from steam boilers E-25 1-3 

Description  Namе Dimension  Value  Notes  

The gas fuel content  

Methane  CH4 % 94,150  

See  analysis 

protocol   № 

946 

As of  

29.09.2011 г. 

Ethane  
C2H6 % 3,310 

Propane  
C3H8 % 0,460 

Butane  C4H10 % 0,050 

Pentane  C5H12 % 0,040 

Hexane  С6Н14 % 0,020 

Nitrogen  N2 % 0,600 

Carbon oxide  CO2 % 1,39 

Oxygen  О2 % 0 

Gas humidity  d г/м3
  

Gas density  r кг/м3
 0,714 

Calorific value  Qн.р. Ккал/м3
 8133 

кДж/м³ 34023 

Water boilers characteristics  

Capacity  Д т/hour 25,000 
Boiler supplier 

data   Efficiency  h в долях 0,9 

Exhaust gas excess air ratio  
aух 

  
1,16 

 

Hourly  fuel consumption  В м³/hour 4508  

Hourly operation  п Hour /year  8100,000  

Annually fuel consumption  В ths.м³/year  36514,800  

Concentration in flue gases at O2=3%  
NОх 

 
мг/нм³ 

 
100,000 

Analogical facility  

Concentration in flue gases at O2=3%  
CO 

 
мг/нм³ 

 
100,000 

volumes of the gas-air mixture at O2=3% 

Theoretical  volume  Vо nm³/м³ 9,664  

Nitrogen theoretical volume  Vоn2 nm³/м³ 0,796  

Volume of triatomic gases Vro2 nm³/м³ 1,041  

Theoretical volume of water Vн2о nm³/м³ 2,163  

The steam gas volume  Vг nm³/м³ 5,545  

Dry gas volume  Vсух.г nm³/м³ 3,358  

The  dry gas volume  Vг нм³/с 6,944  

The dry gas volume  Vсух.г нм³/с 4,205  

pollutants from steam boilers 

Maximum one-time emissions: in 

t.h: 

NОх г/с 0,421  

NO₂ г/с 0,337  

NO г/с 0,0547  

Maximum single emissions CO г/с 0,421  

Annual emissions  NОх т/year  12,261  

NO₂ т/year  9,809  

NO т/year  1,594  

 CO т/year  12,261  

 



Indicator description  Name  Dimension  Value  

The gas fuel content  

Methane  CH4 % 94,150 

Ethane  C2H6 % 3,310 

Propane  C3H8 % 0,460 

Butane  C4H10 % 0,050 

Pentane  C5H12 % 0,040 

Hexane  С6Н14 % 0,020 

Nitrogen  N2 % 0,600 

Carbon oxide  CO2 % 1,39 

Oxygen  О2 % 0 

Gas humidity  d g/м3
 

 

Gas density  r kg/м3
 0,714 

Calorific value  Qн.р. Кcall/м3
 8133 

kJ/м³ 34023 

Gas Turbine Unit description  

Capacity  N mVT 200,000 

Efficiency  h Shares  0,373 

Exhaust gas excess air ratio aух  3,5 

Annual fuel consumption  В* ths.м³/year 10307,453 

Concentration in flue gases behind the GTU at 

O2=15% dry gases 

 
NОх 

 
mg/нм³ 

 
61,500 

Concentration in flue gases behind the GTU at 

O2=15% dry gases 
 

CO 
 

mg/нм³ 
 

37,500 

Calculation of gas-air mixture volumes at O2=15% 

Theoretical volume of air Vо mg³/м³ 9,664 

Theoretical volume of nitrogen Vоn2 mg³/м³ 7,640 

Volume of triatomic gases Vro2 mg³/м³ 1,041 

Theoretical volume of water vapor Vн2о mg³/м³ 2,163 

Volume of flue gases at a Vг mg³/м³ 35,003 

Volume of dry gases Vсух.г mg³/м³ 32,451 

Calculation of pollutant emissions from GTU ( gas turbine unit)  

Annual  emissions   

Including  

NОх т/year 20,571 

NO₂ т/year 16,457 

NO т/year 2,674 

Annual  emissions   CO т/year  12,543 

 
* corresponds to 50 start-ups of 1×GTU per year (according to the start-up curves, see 

diagrams) 

 

 

 

 



Summary tables:          

Main chimney stacks  

# Pollutant emission source Parameters of the gas-air mixture 
at the outlet of the emission source 

Pollutant emissions  

Номер Description  Height  
Н, м 

 Diameter  
estuaries, D, 
м 

Speed  
Wo, м/с 

Volume  
V, м3/с 

T, оС 
Code  Name  g/с t/year  

1. 0001 Chimney 60 5 35 700 150, 0301 Nitrogen dioxide  18,922 445,988 

0304 Nitrogen oxide  3,075 72,473 

0337 Carbon oxide  5,913 139,371 

2. 0002 Chimney 60 5 35 700 150, 0301 Nitrogen oxide  18,922 445,988 

0304 Азота оксид 3,075 72,473 

0337 Carbon oxide 5,913 139,371 

3. 0003 Chimney 60 5 35 700 150, 0301 Nitrogen oxide 18,922 445,988 

0304 Nitrogen oxide 3,075 72,473 

0337 Carbon oxide 5,913 139,371 

4. 0004 Chimney 90 3,2 34 273 120 0301 Nitrogen dioxide  9,029 74,970 

0304 nitrogen oxide  1,467 12,183 

0337 Carbon oxide  11,287 93,713 

5 0005 Chimney 45 3,2 18 145 100 0301 Nitrogen oxide  0.357 9,809 

        0304 Nitrogen oxide 0.055 1,594 
        0337 Nitrogen oxide 0,421 12,261 

 

 



   Source #0006 Cold blow down candle Gas treatment station 

 

source:    # 0014 
COLD BLAST CANDLE 

(analog of Kashagan power plant project) 

 

Mode 

Description 

(Note 1) 

 Emergency opening of 

gas inlet pressure 

reducing valves 

Emergency 

depressurizati

on of the fuel 

gas systems 
 

Bleeding of the drain 

pipe (in case of gas in 

the drainage system) 

Technological and construction data 

Chimney height m 20 

Chimney diameter  м 0.6 
Speed  м /с 160.3 17.0 11.0 

Volume consumption  м 3/с 45.3 4.8 3.1 

Emission Temperature  oC 40 30 29 

Emission content  
N2 .%  

 

 

Note  2 

O2 .% 
CO2 .% 
H2O .% 

Argon .% 

Others  .% 

Total  

Pollutants  

NOx  as NO2 
ppmv

d 
- - - 

kg/ч - - - 

CO 
ppmv

d 
- - - 

kg/ч - - - 

HC 
ppmv

w 
 

Note  2 
kg/ч 

Solids  kg/ч - - - 

Emission properties: 

Mass flow rate kg/ч 130 
000 

13 
671 

8 
700 

Molecular weight    
Note 2 

Heat generation  кVt  - - 
- 

Notes: 

1. Emissions are emergency depressurization or emptying of fuel gas systems 

power plant. 

2. Composition and properties of gas see Table 1 
 

 

    

 

 

 



 

Source No. 6001 Emissions of pollutants from the operation of the BCP (leaks) 

 

Gas leaks due to leakage of the gas pipeline and equipment installed on it. Gas 

pipeline characteristics: diameter 500 mm;Length 500 m 

Emission of hydrocarbons into the atmosphere associated with leakage of the 

pipeline is determined according to the "Branch methods of determining the 

emissions of pollutants in technological processes in production associations 

Mingaztop Kaz SSR", Almaty, 1989, paragraph 3.6, form 3.7: 

g х  х S 

М a year  = ---------------- х 10-3,
 
т/year , 100 

where: g - specific leakage of natural gas per 100m2 of the inner surface of the 

pipeline; according to Table 3.6 g=0.344 kg/day; 

- Total operating time of gas pipeline, days/year; 

= 338 days (8100 hours); 

S - gas pipeline internal surface, m2 S = nduL = 3,14x0,5x500 = 777,15 m2 

0,344 х 338 х 777,15 

M /year  = ---------------------------- х 10-3 = 0,913 т/year  

100 

Gas leaks due to leakage of fuel gas preparation equipment. 

Methane emission into the atmosphere associated with leakage of fuel gas 

preparation equipment is determined according to the "Industry methodology for 

determining emissions of pollutants in technological processes in production 

associations of Mingaztop Kaz SSR", Almaty, 1989, paragraph 3.7, formula 3.9: 

M year = g x n x p t/year, 

Where: g - specific methane leaks from BCP, g=10.325 kg/day (Tab.3.7) n - 

number of BCPs, n=1; 

p - calculated period, p = 338 days; M Year = 10,325õ1x338x10-3 = 3.49 t/year 

Maximum single methane emissions will be 

3,49 х 106 

Mmax = = 0.12 g/s 338 x 24 x 3600 

Source #0007-0011 Lube oil tank breather valves. 



 

Calculation of pollutant emissions from the lubricating oil tank and service tank is 

performed according to the "Guidelines for determining the emissions of pollutants 

into the atmosphere from tanks", RND 211.2.02.09-2004, Astana, 2004. 

Petroleum product vapor emissions are calculated according to the formulas: 

- Maximum emissions:  (Annuall) 

where: Uoz, UVL - average specific emissions from the tank in the autumn-winter 

and spring-summer periods respectively, g/t, taken according to the Appendix 12. 

С1 - Petroleum product concentration in the tank, g/m3, it is assumed according to 

the Appendix 12. 

12; 

Vchmaх - maximum volume of the air-vapor mixture displaced from the tank 

during 

m3/hour, it is determined by the pump capacity; 

Krmaõ - experimental coefficient, it is taken according to the Appendix 8; 

Voz, Vvl - quantity of oil products pumped into the reservoirs during the period, 

t/year; 

Gxp - petroleum product vapor emissions during the storage of diesel fuel in one 

tank, t/year, taken according to the Appendix 13; 

Nr - number of tanks, pieces. 

Knp - test coefficient, taken according to the Appendix 12. 

 

# Description 
Reservoir 

sctructure т 
Ввл , 

т 
Mode ССВ Np, шт 

0007 Oils 
horizontal 

ground 126 126 measurer N/A 1 

0008 Oils horizontal 

ground 126 126 measurer N/A 1 

0009 Oils horizontal 

ground 126 126 measurer N/A 1 

0010 Oils horizontal 

ground 126 126 measurer N/A 1 

0011 Oils horizontal 

ground 126 126 measurer N/A 1 

 

 



 

С₁, г/м³ g/t  
Увл , 

г/т 
Кр

maх Gхр Кнп 
 

Vч
maх, м3/ч 

М, г/с G, т/year 

0,39 0,25 0,25 1 0,22 0,00027 5 0,000542 0,000122 

0,39 0,25 0,25 1 0,22 0,00027 5 0,000542 0,000122 

0,39 0,25 0,25 1 0,22 0,00027 5 0,000542 0,000122 

0,39 0,25 0,25 1 0,22 0,00027 10 0,001083 0,000122 

0,39 0,25 0,25 1 0,22 0,00027 10 0,001083 0,000122 

 

 

The calculation results:  

# . Code Pollutant description  
Emissions 

g/s т/year 

0056 2735 Petroleum Mineral oil 0,000542 0,000122 

0057 2735 Petroleum Mineral oil 0,000542 0,000122 

0058 2735 Petroleum Mineral oil 0,000542 0,000122 

0059 2735 Petroleum Mineral oil 0,001083 0,000122 

0060 2735 Petroleum Mineral oil 0,001083 0,000122 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Code 
 

Pollutant description 
Draft MAE 

 

Current boilers 
 

No boilers 

 

Gas 
turbine 

unit 

 
 

Total  
 

   g/s t/year  g/s  t/year g/s t/year g/s t/year g/s t/year 

 
 

1 

 
 

123 

Iron (П, III) oxide (converted) 
(диIron,) 

 
 

0,2080 

 
 

3,3886 
  

 
 

0,2080 

 
 

3,388580 
  

 
 

0,2080 

 
 

3,3886 

 
2 

 
143 

Manganese and its compounds (converted to  
manganese dioxide) 

 
0,0096 

 
0,2041 

  
 

0,0096 
 

0,204100 
  

 
0,0096 

 
0,2041 

3 166 Nickel metal  0,0000 0,0000   0,0000 0,000030   0,0000 0,0000 

 
4 

 
203 

Hexavalent chromium (converted to chromium 
trioxide) 

 
0,0000 

 
0,0004 

  
 

0,0000 
 

0,000420 
  

 
0,0000 

 
0,0004 

5 301 Nitrogen dioxide  (NO2) 452,49 6814,7226  6813,24  1,486620 66,133 1439,200 66,1329 1440,6870 

6 303 Ammonia  (NH3) 0,0438 0,0130   0,0438 0,013000   0,0438 0,0130 

7 304 Nitrigen oxide  (NО)  1107,2550  1110,15  2,890000 10,747 233,870 10,7466 236,7601 

8 322 Sulfur acid H2SO4) 0,0671 0,2131   0,0671 0,213060   0,0671 0,2131 

9 328 Carbon (Carbon black, carbon black) 0,0583 0,0020   0,0583 0,002000   0,0583 0,0020 

10 330 Sulfur an grid  (SO2) 0,0015 20882,3551  20882,3 0,0015 0,027100   0,0015 0,0271 

11 333 Sulfur hydrogen (H2S) 0,0055 0,0197   0,0055 0,019660   0,0055 0,0197 

12 337 Carbon oxide  (CO) 29,4472 2724,9020  1482,28 29,4472 2,627000 29,447 536,631 29,4472 539,2582 

 

13 
 

342 
Fluoride gaseous compounds (per- 

fluorine) 
 

0,0031 
 

0,1361 
  

 

0,0031 
 

0,136090 
  

 

0,0031 
 

0,1361 

 

 

14 

 

 

344 

Inorganic fluorides poorly soluble 

(aluminum fluoride, calcium fluoride, sodium 

hexafluoroalkyluminate) 

 

 

0,0034 

 

 

0,1474 

  

 

 

0,0034 

 

 

0,147350 

  

 

 

0,0034 

 

 

0,1474 

15 410 Methane  0,1500    0,1500  0,15 4,403 0,1500 4,4030 

16 415 Mixture of saturated hydrocarbons C1 4,5534 0,0731   4,5534 0,073100   4,5534 0,0731 

17 416 Mixture of saturated hydrocarbons C6  0,0255    0,025500    0,0255 

18 501       Pentylenes (amylenes - a mixture of isomers) 0,1593 0,0027   0,1593 0,002700   0,1593 0,0027 

19 602                           Benzene (C6H6) 0,1372 0,0024   0,1372 0,002400   0,1372 0,0024 

 

20 
 

616 
Xylene (mixture of o-,m-,p-isomers) (Dime- 

ethylbenzene(mixture of o-,m-p-isomers) 
 

0,0430 
 

2,5303 
  

 

0,0430 
 

2,530300 
  

 

0,0430 
 

2,5303 



 

21 621 tolul  (С7Н8) 0,1157 0,0022   0,1157 0,002200   0,1157 0,0022 

22 627 Ethylbenzene (С8Н10) 0,1272 0,0001   0,1272 0,000060   0,1272 0,0001 

23 999 other hydrocarbons  0,0027 0,0048   0,0027 0,004780   0,0027 0,0048 

24 999 Other solids  0,0013 0,0138   0,0013 0,013820   0,0013 0,0138 

25 999 other VOCs   0,0001 0,0003   0,0001 0,000340   0,0001 0,00034 

26 1325 Formaldehyde (Methanal)  0,0140 0,0005   0,0140 0,000500   0,0140 0,0005 

 

27 
 

2704 
Gasoline (petroleum, low-sulfur) in a carbon 
carbon 

 

0,0000 
 

0,0000 

   

0,0000 
 

0,000030 

   

0,0000 
 

0,0000 

 

28 
 

2735 
Mineral petroleum oil (spindle oil, 
machine oil, etc.) 

 

0,0710 
 

2,1025 

   

0,0710 
 

2,102540 
 

0,00379 
 

0,00061 
 

0,0710 
 

2,1032 

29 2752 white spirit  0,0373 1,8800   0,0373 1,880000   0,0373 1,8800 

 

 

30 

 

 

2754 

Alkanes C12-19/converted to C/ 

(Hydrocarbons 
C12-C19 (converted to C); solvent RPK-

265P) 

 

 

1,4596 

 

 

4,0995 

   

 

1,4596 

 

 

4,099500 

   

 

1,4596 

 

 

4,0995 

31 2902 Suspended solids  0,3811 2,5798   0,3811 2,579780   0,3811 2,5798 

32 2904 Fuel oil ash (converted to vanadium)   0,2912    0,291200    0,2912 

 

 

 

 

33 

 

 

 

 

2908 

Inorganic dust containing silicon dioxide in 

%:70-20 (chamotte, cement, dust, cement 

production-clay, clay shale, blast furnace slag, 

sand, clinker, ash 

silica, ash from Kazakhstani coals) 

 

 

 

 

2,0222 

 

 

 

 

6365,7902 

  

 

 

 

6328,81 

 

 

 

 

2,0222 

 

 

 

 

36,981190 

   

 

 

 

2,0222 

 

 

 

 

36,9812 

 

 

 

34 

 

 

 

2909 

Dust inorganic, 
Inorganic dust containing silicon dioxide in %: 
less than 20 (dolomite, cement manufacturing 
dust - limestone, chalk, slag, raw mix, dust from 
rotary kilns, bauxite). 
of rotary kilns, bauxite) 

 

 

 

2,0000 

 

 

 

20,1600 

   

 

 

2,0000 

 

 

 

20,160000 

   

 

 

2,0000 

 

 

 

20,1600 

35 2930 Wood dust  0,5040 2,1980   0,5040 2,198000   0,5040 2,1980 

36 2936 Abrasive dust  0,0961 0,7706   0,0961 0,770630   0,0961 0,7706 

  Total (without volleys)  37935,8866  36616,80  84,87358  2214,11  2298,98 

  volleys    1240  79,08958    79,09 



  Total  amount   37935,8866  37856,80  163,96316  0,001  2378,07 

 

18.1.2 Calculation of the acoustic impact 

N Facility   Source coordinates   Spatial 

angle 

Sound  pressure levels (power, in the case of R = 0), dB, in octave bands with 

geometric mean frequencies in Hz 

La Convert

ed  

X (м) Y (м) Lifting 

height 

(m) 

Measuring 

distance 

(calculation

) R (m) 

31.5 63 125 250 500 1000 2000 4000 8000 

001003 Gas turbine chimney  1  695.00 653.50 45.00 12.57 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 85.0  

001004 Gas turbine chimney  2 672.50 641.50 45.00 12.57 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 85.0  

001005 Gas turbine chimney  № 3 650.00 633.00 45.00 12.57 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 85.0  

001007 Gas turbine air intake 1 680.00 697.50 30.00 12.57 1.0 94.0 97.0 99.0 100.0 96.0 93.0 92.0 90.0 86.0 90.0  

001008 Gas turbine air uintake 2 658.00 686.50 30.00 12.57 1.0 94.0 97.0 99.0 100.0 96.0 93.0 92.0 90.0 86.0 90.0  

001009 Gast turbine air intake  № 3 633.50 671.50 30.00 12.57 1.0 94.0 97.0 99.0 100.0 96.0 93.0 92.0 90.0 86.0 90.0  

001011 Bypass chimney pipe 1 686.50 680.50 30.00 12.57 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 90.0  

001012 Bypass chimney pipe gas turbine  № 2 663.00 665.00 30.00 12.57 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 85.0  

001013 Bypass chimney pipe gas turbine  № 3 639.00 652.50 30.00 12.57 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 85.0  

001014 Bypass chimney pipe gas turbine  № 4 616.00 636.50 30.00 12.57 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 85.0  

003001 Installation of an air condenser  730.00 591.50 15.00 12.57 1.0 82.0 85.0 87.0 88.0 84.0 81.0 80.0 78.0 74.0 75.0  

007001 Installation of an auxiliary air heat exchanger 785.50 611.00 15.00 12.57 1.0 84.0 87.0 89.0 90.0 86.0 83.0 82.0 80.0 76.0 85.0  

010002 LNG cold Purge candle (emergency discharge)  697.50 776.00 20.00 12.57 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 85.0  

  

N Facility 

Source 

coordinate 

(  point 1 ) 

Point 2 

coordinate

s 

Width 

m 

Height 

m  

Lifti

ng 

heigh

t 

(m)) 

Spatial 

angel  

Sound  pressure levels (power, in the case of R = 0), dB, in octave bands with 

geometric mean frequencies in Hz 

La 
Conver

ted  
Sites  

X (м) Y (м) X (м) Y (м) 

Meas

uring 

distan

ce 
(calcula
tion) R 

(m) 

31.5 63 125 250 500 1000 2000 4000 8000 

001001 Gas turbine main body ) 601.21 626.66 704.79 683.34 86.28 29.00 0.00 6.28 1.0 52.0 55.0 57.0 58.0 54.0 51.0 50.0 48.0 44.0 58.0 Yes  В1234 

001002 Main facility  692.35 613.32 730.65 633.18 31.94 21.70 0.00 6.28 1.0 49.0 52.0 54.0 55.0 51.0 48.0 47.0 45.0 41.0 55.0 yes В1234 

004001 
Condensate pumping 

station # 1  
755.43 602.16 765.57 606.34 18.03 6.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 50.0 yes В1234 

004002 
Condensate pumping 

station # 2 
697.43 569.16 707.57 573.34 18.03 6.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 50.0 Yes  В1234 



005001 Open unit  664.54 719.87 671.46 724.13 9.70 2.00 0.00 6.28 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 75.0 Да В1234 

 

 

N Facility  point 1   Point 2 Width  Height  Lifting 

height ) 

Spatial 

angel  

Sound  pressure levels (power, in the case of R = 0), dB, in octave bands with 

geometric mean frequencies in Hz 

La Conver

ted  
Sites  

X (м) Y (м) X (м) Y (м) distanc

e R (м) 

31.5 63 125 250 500 1000 2000 4000 8000 

 Transformer № 1                      

005002 Opent unit  № 2 629.54 700.37 636.46 704.63 9.70 2.00 0.00 6.28 1.0 74.0 77.0 79.0 80.0 76.0 73.0 72.0 70.0 66.0 75.0 Yes В1234 

005003 GTU open unit 
transformer  № 1 

652.91 713.17 663.09 718.83 9.91 2.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 75.0 Yes В1234 

005004 GTU open unit 

transformer  № 
2 

618.41 694.17 628.59 699.83 9.91 2.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 75.0 Yes В1234 

005005 GTU open unit 

transformer  № 
3 

603.41 685.67 613.59 691.33 9.91 2.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 75.0 Yes В1234 

005006 GTU open unit 
transformer  № 
4 

578.91 671.17 589.09 676.83 9.91 2.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 75.0 Yes В1234 

005007 Open installation of 
step-down 

transformers 
auxiliary transformers 
No. 1 

572.56 724.89 579.94 729.11 8.31 2.00 0.00 6.28 1.0 69.0 72.0 74.0 75.0 71.0 68.0 67.0 65.0 61.0 70.0 Yes В1234 

005008 Open installation of 

step-down 
transformers 
auxiliary transformers 

No. 2 

564.06 719.89 571.44 724.11 8.31 2.00 0.00 6.28 1.0 69.0 72.0 74.0 75.0 71.0 68.0 67.0 65.0 61.0 70.0 Yes В1234 

007002 Evaporative cooling 

pumping station 
 

761.79 662.74 764.21 664.26 2.97 1.00 0.00 6.28 10.0 51.0 54.0 56.0 57.0 53.0 50.0 49.0 47.0 43.0 57.0 Yes В1234 

008001 Closed 

switchgear 

602.61 726.79 611.25 731.83 5.00 5.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 40.0 Yes В1234 

009001 Emergency 
diesel generator 

645.36 546.48 659.64 552.52 4.39 8.10 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 85.0 Not  В1234 



010001 Initial gas station  693.03 774.94 700.16 778.57 12.00 10.00 0.00 6.28 1.0 79.0 82.0 84.0 85.0 81.0 78.0 77.0 75.0 71.0 50.0 Yes  В1234 

 

 

1.2. Barriers  

N Facilitie

s  
Point coordinates  (X, Y, 

lifting height) 

Width m  Height 

m 

Sound absorption coefficient a, in octave bands with 
geometric mean frequencies in Hz 

Convert

ed  
31.5 63 125 250 500 1000 2000 4000 8000 

1 iron concrete fence  (652, 494, 0), 0.10 3.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 Yes  
  (514, 729, 0),             

  (729, 852.5, 0),             

  (875, 600.5, 0),             

  (664, 473.5, 0)             

 1. Calculation terms 

1.1. Calculated points  
N Facility  Points coordination  Point types  Convert

ed 
X (м) Y (м) 

Lif/ 
height  

1 R.T. on the border of the industrial zone (auto) 513.50 728.50 1.50 Calculated point on the border of the sanitary protection zone Yes  

2 R.T. on the border of the industrial zone (auto) 740.23 834.73 1.50 Calculated point on the border of the sanitary protection zone  

3 R.T. on the border of the industrial zone (auto) 869.86 600.57 1.50 Calculated point on the border of the sanitary protection zone Yes  

4 R.T. on the border of the industrial zone (auto) 647.45 492.71 1.50 Calculated point on the border of the sanitary protection zone  

5 R.T. on the border of the SPZ (auto) 252.65 580.31 1.50 Calculated point on the border of the sanitary protection zone Yes  

6 R.T. on the border of the SPZ (auto) 600.67 1124.00 1.50 Calculated point on the border of the sanitary protection zone  

7 R.T. on the border of the SPZ (auto) 1135.46 747.37 1.50 Calculated point on the border of the sanitary protection zone Yes  

8 R.T. on the border of the SPZ (auto) 786.01 199.49 1.50 Calculated point on the border of the sanitary protection zone  

2.2. Calculation sites  

N Facility  Points - 1 Points  2     W (м) L/height  

(м) 

Grid pitch (m) Convert

ed 

X (м) Y (м) X (м) Y (м) X Y 

1 Calculation sites -12.00 805.25 1237.50 805.25 1600.00 1.50 300.00 300.00 Yes 

1.1. 1. Calculation results (calculation parameter "Sound pressure") 

1.2. 1.1 Results at design points 

 
Calculated  point   Points  H (м) 31.5 63 125 250 500 1000 2000 4000 8000 La 

N Description  X (м) Y (м) 



1 R.T. on the border of the industrial 

zone (auto) 

513.50 728.50 1.50 60.3 62.2 62.8 61.8 55.5 49.7 45.3 39.3 30.1 57.60 

2 R.T. on the border of the industrial 

zone (auto) 

740.23 834.73 1.50 57.5 59.2 59.4 58.2 51.7 46 42.2 37.2 29.9 54.10 

3 R.T. on the border of the industrial 

zone (auto) 

869.86 600.57 1.50 66.3 69.3 71.1 72 67.7 64.1 62.1 58.1 50.5 70.40 

4 R.T. on the border of the industrial 
zone (auto) 

647.45 492.71 1.50 62 64.9 66.6 67.2 62.7 58.9 56.6 52.5 44.7 65.30 

Type points: Calculated point on the border of the sanitary protection zone 

 
Point  Coordinates  H (м) 31.5 63 125 250 500 1000 2000 4000 8000 La 

N Description  X (м) Y (м) 

5 R.T. on the border of the industrial 

zone (auto) 
252.65 580.31 1.50 52.5 55.4 57.1 57.7 52.9 48.5 44.7 37.4 22.9 54.90 

6 R.T. on the border of the industrial 

zone (auto) 
600.67 1124.00 1.50 51.7 54.6 56.4 57 52.3 47.9 44.3 37.2 23.4 54.20 

7 R.T. on the border of the industrial 

zone (auto) 
1135.46 747.37 1.50 51 53.9 55.6 56.2 51.5 47 43.2 35.6 20.4 53.40 

8 R.T. on the border of the industrial 
zone (auto) 

786.01 199.49 1.50 50.8 53.7 55.3 55.9 51.1 46.6 42.6 34.9 19.8 52.90 

 



 

 

 

 

 

 

 

 

 

«дБА» - noise dicibels  

 

 

 

 

 

 

 

 



18.1.3 Calculation of waste generation volumes 

CALCULATION OF WASTE DURING OPERATION 

     Calculation of wastes during operation is performed in accordance with the 

"Methodology for drafting norms of maximum permissible disposal of production 

and consumption wastes". Appendix No. 16 of MOS RK Order No. 100-p dated 

April 18, 2008. 

                             Summary report 

№  Waste description   
Volume of waste 

accumulation, 

tons/year 
 total: 78,500 

 - production waste  59,825 

 - consumption waste  18,675 

 Hazardous waste  23,940 

13 02 08* Used oil  23,765 

16 01 07* Oil filters  0,016 

13 05 02*: Separators slag’s   0,003 

17 05 03* 
Contaminated  soil ( oil petroleum pollutants)  

0,012 

20 01 21* luminescent  lamps  0,004 

16 07 08* Oiled rags  0,051 

15 01 10* 
Packaging containing residues or contaminated with 
Hazardous substances (Paint and varnish packaging) 

0,090 

 Non- Hazardous waste  54,560 

15 01 02 
Plastic packaging (Filters used clean) 

0,015 

12 01 13 weld offsets   0,040 

17 06 04 Isolation materials  18,000 

16 01 17 Ferrous metal  5,000 

12 01 01 Ferrous metal chips  0,188 

10 08 04 Particles and dust of non-ferrous metals 0,038 

19 12 09 Dust from abrasive products 0.125 

19 12 09 Abrasive products scrap  0,005 

16 01 22 Paronite   0,100 

20 03 03 Street cleaning waste  12,500 

20 03 01 Mixed municipality waste  18,675 

 

 

 

 

 



 

Non hazardous waste 

 

 

 

 

  

Welding waste  

Quantity 

used electrodes, 

kg/year, G 

Norm of formation 

of cinders from 

electrode consumption, 

%, n 

The number of welding electrode 

cinders is determined by the formula, 

t/year 
M = G * n * 10-

5 

270 15 0,04 

 

Isolation material  

 

consumption 

м3, G 

The waste density  

т/м3, ρ 

Quantity of abrasive 
waste determined by the 
formula, t/year М = G* 

ρ 
10 1,8 18,000 

 

Ferrous metal  

The rate of scrap during the repair of vehicles (Nt). 

Transport type Quantity  
Metal weight 

and volume  
(M) [т] 

Scrap  
production 
coefficient  

(a) 

Light  5 1.33 0.016 

Heavy  3 4.74 0.016 

Construction  0 11.6 0.0174 

 

Nt=Σ(ni*ai*Mi)= 0.33392 [t/year]. 

Waste mass of ferrous metal scrap during repair of equipment (Nl)*:5 

[t/year]. Rate of formation of scrap ferrous metals (N). 

N=Nt+Nl= 5.00 [t/year]. 

Notes: * Adopted by the object-analogues 

Description  Quantity ( 
pcs)  

Weight ( 
kg)  

The volume 
(t/year)  

Compressor gas filters 
(inlet filter) 

12 1 0,012 

Filters and separators at the BCP 3 1 0,003 

Total    0,015 



5. Ferrous metal chips  

Quantity of metal, 

coming into processing*, K, 

t/year 

Norm for chip formation, 

N, % 

Number of chips, 

Motx = 0.01KN, t/year 

0,63 30 0,188 

Notes: * Adopted by the existing facilities-analogues 

 

6. Particles and dust of non-ferrous metals 

The rate of scrap in the repair of vehicles (Nt) 

Type Quantity 

Scrap production 

coefficient   

(a) 

Metal weight  (М) 

[т] 

Light 5 0,0002 1,33 

Heavy 3 0,0002 4,74 

Nt=Σ(ni*ai*Mi)= 0.004 [t/year]. 

Rate of non-ferrous metal shavings formation (Ns). 

Consumption of non-ferrous metal during metal working (M)*: 0,5 [t/year], Chip 

generation rate for metalworking (a): 0.015. Nc=a*M= 0.024 [t/year] 

Notes: * Adopted according to the analogue object. 

 

Consumption of non-ferrous metal in the cable (Nk). 

 

Cable  type  1 km cable weight. 
(M) [т] 

The cable  

length  (l) 
[km/year] 

Power cable 9 4,6 

Control cable 9 3 

 

Nk=0.001* Σ (Mi*li)=0.01 [t/year]. 

The norm of non-ferrous metal scrap (N). 

N = Nt+Nc+Nk = 0.038 [t/year]. 

 

 

 



7.Dust of abrasive-metal 

Weight of abrasive wheel, (Mo): 0.475 kg 

Residual mass of the wheel (33 % of the wheel mass), (Mo ) kg; Average 

content of metal dust in the waste in fractions: 0,35 

The amount (M) of abrasive dust produced is determined by the formula: 

M= (Mo - Most.)-0,35 = 0,125 t/year. 

 

8. Scrap abrasives 

Number of abrasive wheels (N): 4 pcs; Weight of a new abrasive wheel 

(Mo) 0.4 kg; Residual mass of the wheel (33 % of the wheel mass); 

The number of scrap abrasives (including abrasive wheels) is determined by: 

M= (N* Mo)) * 33% / 1000 = 0,005 t / year. 

 

9. Paronite 

Weight of received paronite *(m): 0.8 [t/year], Weight of old gaskets (n): 0.02 

[t/year], 

Specific generation norm of paronite waste: 0.1 Waste generation norm of 

paronite (N). 

N=m*0.1+n= 0.1 t/year 

10 Street cleaning wastes 

The area to be cleaned (S): 2500 m2 Normative amount of sweepings - 

0.005 t/m2. Amount of waste: 

M= S*0.005 = 12.5 t/year 

 

11. Mixed municipal waste 

 

The total number of employees is 2,149 people. Specific waste generation 

rate per person is 0.3 m3/year (MEP Order #100P, Appendix.№16).  Waste density 

- 0,25 t/m3  . Quantity of MSW: 249 x 0.3 x 0.25 = 19.675 t 

 

 

 



The   hazardous   waste  

12. Waste oils 

12.1 Turbine oil waste 

Parameters of the equipment used: 

Description  d n v N m  К 
N 

T/A  
 

C S N. T Рег 

Gas turbine  3 4 18 1 1 + 0 1 4 3,74 1 5 + 

Steam turbine  0,55 2 4,5 1 1 - 0 0 4 0,75 0 5 + 

 

d - the rate of oil consumption for refilling the equipment of the i-th type, 

[t/year] n - the number of equipment of this type, [pcs.] 

v - amount of oil poured into a unit of the i-th equipment, [t/year] 

Nzam - number of the equipment of the i-th type, in which oil is changed, 

[pcs.] 

m - number of oil changes for the equipment with 0.5 year service life 

Tur - whether the equipment is a turbine unit ('+'- is, '-'- is not) K - rate of oil 

consumption during overhaul of the turbine of the i-th type, [t/year] Ncap.repair. - 

number of turbines of the i-th type, subject to overhaul in the design year, [pcs]. 

C - turbines overhaul period, [year] 

S - norm of collection of used oil (or drained during repair if oil is not to be 

replaced) in the equipment of the i-th type, [t/year] 

Nrem - the number of the equipment of the i-th type taken out for repair, 

[pcs]. T - oil service life in the equipment of the i-th type, [year] 

Reg - oil suitable for regeneration ('+'-suitable, '-' not suitable) The annual 

rate of oil formation is calculated by the formula D=∑(di*ni)=13.100 [t/year] 

The oil replacement rate is calculated by the formula: 

Z=∑(vi*Nзамi*mi)=22.500 [т/год] 

Consumption of oil to compensate losses during turbines overhaul is 

calculated by the formula: K=∑(vi*Nzami*mi)=22,500 [t/year]: 

K=∑(Ki*Ncap.repair*Ci)=0 [t/year] 

The total rate of oil formation per year is calculated by the formula: 

M1=D+Z+K=35.600 [t/year]. 

Quantity of oil, drained from the whole stock of the repaired equipment: 

Q=∑(Si*Nrem*T)=13.100 [t/year] 



The annual rate of formation of oil unsuitable for regeneration is calculated 

by the formula: 

D'=∑(di*ni)= 14.228 [t/year] 

The amount of oil unsuitable for regeneration when it is replaced 

  

is calculated by the formula: 

Z’=∑(vi*Nзамi*mi)=22.500 [т/год] 

Consumption of oil unsuitable for regeneration to compensate losses during 

overhaul of turbines is calculated by the formula: 

K'=∑(Ki*Ncap.remi*Ci)=0 [t/year] 

The amount of oil unsuitable for regeneration is calculated by the formula: 

Q1=D'+Z'+K'=0 [t/year] 

Losses in cleaning of oil drained from the equipment are calculated by 

formula: Q1=D'+Z'+K'=0 [t/year]: The share of the drained oil to be cleaned (B2): 

0.3 

Losses of oil during its cleaning (K2): 5 [%] Q2=0.01*Q*B2*K2=0.2244 

[t/year] 

Losses at regeneration of oil drained from equipment are calculated 

according to the formula: Fraction of the drained oil subject to regeneration (B3): 

0.1 

Losses of oil during its regeneration (K3): 15 [%] 

Q3=0.01*Q*B3*K3=0.2244 [t/year] 

The amount of reused turbine oil is calculated by the formula: M2=Q-(Q1-

Q2-Q3)=15.4088 [т/год] 

The rate of generation of turbine oil waste (N). 

N=M1-M2=20.191 [t/year] 

12.2 Used compressor oil 

Used oil V [м3] Oil density , ρ [kg/m3] 

3 1050 

Generation of compressor oil waste: 

M=V*p = 3.15 [t/year] 

 

 



12.3 Used transformer oil 

 

Equipment  
Oil volume   (K), [т] 

Annual 

consumption  (M), 

[kg] 

Quantity 

(pcs)  

Gas turbine  open  unit   2 68 4 

Open  GTU  of PT transformers 0,8 29 2 

Open GTU  of transformers 
auxiliary step-down transformers 

0,4 16 2 

Norm of formation of waste of used transformer oil 

N= Σ (Mi*ni)/1000= 0.600 [t/year] 13. 

 

13. Filters contaminated by oil products 

Description  Quantity  Weight, 
kg  

weight, 
t/year   

Oil filters  43 0,3 0,016 

Total     0,016 

14. Oil sludge 

 

 

 

 
 

Reser

voir, 

Volu

me 
, м3 

 

 

 

 

 

 
q-ty 

 

 

 

 
 

Reservoi

r 

internal  

diameter  

D, м 

 

 

 
Averag

e  

height 

of the 

layer  

h, м 

 

densit

y  ρ, 

кг/м3 

 

 

Oil 

product 

Share  

N 

 

The mass 

of oil 

products in 

layers.=0 

,785* D2* 

h* ρ* N, 

kg  

 

Oil 

product 

adhesio

n 

coefficie

nt on the 

metal 

surface 

Кн, 

kg/м2 

 

 
The 

surface 

Sq-  S= 

π*D* h, 

м2 

Oil product 

adhesion 

Massa (v)  

Мst=Кn* 

S , kg 

 

 

 
Losses 

Massa 

М1= 

Мд.отл.+ 

Мст, т 

0,99 1 0,44 0,012 1000 0,7 1,277 0,013 0,017 0,000208 0,003 

 

15. Soil containing petroleum products 

Annual consumption of petroleum products (G): 170 [t/year], 

Specific quantity of contaminated soil (W): 0.00007 [t./t.].  Waste rate of 

soil containing petroleum products (N). N=W*G= 0.012 [t/year]. 

16. Waste mercury-containing lamps 

Lamps  

type  
Х lamp, ni, 

(pcs)  

Operation 

hours h/year 

Lamp survival , ki, h The 
weight 
of one 
lamp, т 

q-ty used 

lamp , 
    pHs./year  

The quantity 

of used lamps 

, t/year  

Lb -40 16 8760 15000 
0,0001 

7 
8 0,0025 

DRL -250 10 8760 12000 
0,0002 

1 
7 0,0015 



total 10 0,004 

 

17. Oily rags 

The incoming quantity of rags (Mo): 0.04 [t/year]. Ratio of oil content in the rags 

(M): Oil content in oily rags (U): 0.12 M=U*Mo= 0.18 [t/year]. 

Moisture content (W): 

Moisture content of oiled rags (Wo): 0.15 W=Wo*Mo= 0.225 [t/year]. 

Waste generation rate for oily rags (N). 

N=Mo+M+W= 0.051 [t/year]. 

 

18. Paint and varnish containers  

Parameters of discarded containers. 

Description Weight 
Paint residue 

mass (Mk), 
[т] 

Consistency  
(a) 

q-ty  

Paint container 0,000002 0,45 0,01 20 

Waste rate of tin cans from the paint (N). 

N=Σ((Mi+Mki*ai)*ni)= 0.09 [t/year]. 

 

 

18.2. Construction period  

Calculations of air pollutant emissions 

Sources of allocation 

1 VU of the battery site 

2 VU of workshops and warehouses 

3 Diesel generator pipe 

4 Excavator excavations with loading in dump trucks 

5 Unloading of dump truck (soil) 

6 Bulldozer backfilling (soil) 

7 Manual backfilling (soil) 

8 Dump truck unloading (crushed stone) 



9 Development of crushed stone with bulldozers 

10 dump truck unloading (sand) 

11 Manual finalization of sand 

12 Dusting of vehicles 

13 Welding work 

14 Painting work 

15 Water proofing work 

16 Road construction work 

18 Warehouse for temporary storage of inert materials 

 

VU of the accumulator site (claim No.5501) 

Calculation of emissions of pollutants from the battery station is made in 

accordance with the "Methodology for calculating emissions of pollutants from 

road transport enterprises" Annex №3 to the Order of the Minister of Environment 

of the Republic of Kazakhstan from April 18, 2008 № 100 -n. 

Sulfuric acid is emitted during charging of batteries (when acid (lead) batteries are 

charged). 

The gross emission of sulfuric acid is calculated by the formula: 

 Where: q is the specific emission of sulfuric acid: 

q=1 mg/A per hour - for sulfuric acid, 

Q1 - is the nominal capacity of each type of battery serviced by the 

company, A per hour; 

Al1 - the number of conducted charges of batteries of the corresponding 

capacity during the year (according to the accounting data at the enterprise). 

The calculation of the maximum single emission of sulfuric acid is made on 

the basis of the conditions that the capacity of the chargers is used with the 

maximum load. At 

 

 

 

 



The gross daily emission is determined first: 

 M per day.0,9 q Q n' 109 , t/day (4.20) 

 Where: Q is the nominal capacity of the highest capacity batteries available 

at the plant; 

n' - is the maximum number of the above-mentioned batteries which can be 

Simultaneously connected to the charger. 

The maximum single emission of sulfuric acid is determined by the formula: 

 Where: t - charging cycle per day. We take t = 10 hours. 

Process operation: recharging of storage batteries 

Rechargeable battery: Rated capacity of the battery of this type, A.h., Q1 = 

190 Number of charges carried out per year, a1 = 15 

Maximum number of batteries which can be connected to the charger at the 

same time, n' = 1 

Specific emission of sulphuric acid, mg/a, q = 1 Charging cycle per day, h, t 

= 10 

Impurity: 0322 Sulphuric acid per molecule H2SO4 

Gross emission, t/year: 

M yr = 0.9×1×190×15×10-9=0.000003 

Gross emission per day, t/day: M d=0.9×1×1×(190×1)×10-9=0.0000002 

Maximum single emission, g/sec: 

Mse= 0.0000002×106/3600/10 = 0.000005 

 Results of calculation of emissions from the battery site 

 

VU workshops and warehouses (pl. №5502) 

Woodworking area 

Calculation of pollutant emissions from the woodworking area was 

performed in accordance with the "Methodology for Calculating Emissions of Air 

Code  Description  Maximum 
emission  

(g/s) 

Gross emission 
t/year  

0322 Sulfur acid  Н2SO4 0,000005 0,000003 



Pollutants by Woodworking Industry Enterprises" RND 211.2.02.08- 2004, 

Astana, 2004. 

For emission sources equipped with local exhaust systems, the amount of 

dust entering the atmosphere is determined by the following formulas: 

(a) Gross emission: 

M year Kef Q T 3600 (1 -), t/year (4) 

106 

where: Q is the specific dust emission rate per unit of equipment, g/s (Annex 

1); 

T - The actual annual operating time of a unit of equipment, h; 

Coefficient of local suction efficiency is taken equal to 0.9 (other values are 

substantiated by instrumental measurements); 

- degree of air purification by dust-collecting equipment (in fractions of 

one). 

b) maximum single emission: 

msec Kef Q (1 - ) , g/s (5) 

The amount of particulate matter entering the atmosphere will depend on its 

dispersed composition. With increasing distance from the source of venting, the 

particles are deposited by gravitational forces. 

Therefore, for emission sources not equipped with local air exhaust systems, 

a gravitational settling factor must be added to calculate the quantity of particulate 

matter entering the atmosphere through the general ventilation system or through 

the window and door openings of rooms not equipped with general ventilation 

systems. 

Taking into account the available data on the particle size distribution with 

distance from the emission source it is recommended to take a correction factor: 

for abrasive dust, metal and wood k=0.2. 

Determination of the operating time of the process equipment: 

T=N n t Ki, h/year (18) where: N - number of working days in the year 40; 

n - Number of shifts in the working day 1; 

t - Number of working hours per shift 3; 

Ki - the coefficient of use of technological equipment 0.397. 



The coefficient of use of technological equipment (machine load on time), 

according to G.F. Korozis, A.E. Grubbe, researches "Giprodrevproma", is 

determined: 

  

Ki=K1 K2 K3 K4 K5, (19) 

Where: К1 - the planned factor of the equipment load, is in the range of 0,7; 

К2 - The coefficient of the use of working time, take equal to 0,875; 

К3 - The coefficient, taking into account the cost of working time for tool 

changes, is adjustment and maintenance of equipment. For different woodworking 

equipment varies, on average, it is recommended to take equal to 0,9; 

К4 - the coefficient, taking into account the loss of working time for repair 

of equipment, it is recommended to take equal to 0,9; 

K5 - coefficient, taking into account the loss of working time during the shift 

for the production problems, it is recommended to take equal to 0,8. 

Determination of the duration of operation of technological equipment: 

T 47.628 Ki 0.397 

Band saw carpenter LMS-3 

Мгод 0,091 

Мсек 0,504 

Circular sawing machine for longitudinal sawing of C2D-5A lumber 

Мгод 0,248 

Мсек 1,377 

 

Mechanical area 

Calculation of pollutant emissions from metalworking machines is made in 

accordance with the "Methodology for calculating emissions of pollutants into the 

atmosphere during mechanical treatment of metals (by values of specific 

emissions)". RND 211.2.02.06-2004, Astana, 2004. 

Emissions of pollutants generated during mechanical processing of metals, 

without the use of coolant, from one unit of equipment, is determined by the 

formulas: 

Gross emissions for emission sources provided with local suction: 

  

 



M year 

3600 n QT (1- ), t/year (3)  

Where: n is the coefficient of local suction efficiency (to take on the basis of 

measurements, and in other cases equal to 0,9); 

Q - Specific dust emission by the process equipment, g/s (tab. 1); 

T - Actual annual operating time of one unit of the equipment, h 

- Degree of air purification by the dust-collecting equipment (in fractions of 

one). 

Maximum single emission for the emission sources, provided with local 

suction: 

Msek n Q (1- ), g/s (4) 

Calculation table 

Equipment  
n Q 

g/sec  

Т 
 
hour 

Мax. 

г/с 

М  year. 

т/year 

Code  

Lathe 0,9 0,0063 1000 0,006 0,020 2930 

Milling 0,9 0,0139 1000 0,013 0,045 2930 

Shaping and milling 0,9 0,0057 1000 0,005 0,018 2930 

Radial Drilling 0,9 0,0011 1000 0,001 0,004 2930 

Sharpening 0,9 0,0063 1000 0,006 0,020 2930 
 0,9 0,0145 1000 0,013 0,047 123 

Instrument Sharpening 0,9 0,0105 1000 0,009 0,034 2930 
 0,9 0,0245 1000 0,022 0,079 123 

Calculation results 

Code  
Description  Мax. g/s М year. 

т/year 

0123 Ferro oxide  0,035 0,126 

2930 Dust abrasive  0,039 0,142 

2936 Wood dust  1,881 0,339 

 

The pipe of the diesel generator (pl.№5503) 

 

Calculations of emissions of pollutants from the diesel plant are made in 

accordance with the "Methodology for calculating the standards of emissions of 

harmful substances from stationary diesel plants", Annex № 14 to the Order of the 

Minister of Environmental Protection of the Republic of Kazakhstan from April 

18, 2008, № 100-p. 

 



Fuel - diesel. 

During the diesel generator operation nitrogen oxides, carbon monoxide, 

sulfur dioxide, acrolein, formaldehyde, hydrocarbons and soot are emitted. 

In the absence of accurate data for calculating emissions, it is recommended 

to use the estimated values of average cycle emissions per I kg of fuel according to 

Table 4 of the Methodology. 

The calculation results are summarized in the table below:  

description  Average 

operational 

explosives 

emission per 1 kg 

of fuel, g/kg 

tonnes 

fuel , g/kg tons  

h/cons/ Yearly/   

cons.  

Maximum 

velocity of 

explosive 

emission 

Emr, g/s 

Annual 

emission 

of 

explosiv

es 

GBByea

r, t/year 

Nitrogen oxides  NOx : 90 4,5 13,26 0,113 1,193 

Nitrogen dioxide  
NO2 (301) 

39 4,5 13,26 0,050 0,520 

Oxide nitrogen  NO 
(304) 

30 4,5 13,26 0,040 0,400 

Carbon oxide  СО 25 4,5 13,26 0,031 0,332 

Sulfur an grid  
SO2 

10 4,5 13,26 0,013 0,133 

Carbon according 

to equivalent  

12 4,5 13,26 0,015 0,159 

Aldehydes (by 
acrolein) 

1 4,5 13,26 0,002 0,016 

Formaldehyde 1 4,5 13,26 0,002 0,016 

Soot C 5 4,5 13,26 0,006 0,066 

 

Source No. 6501 - Construction site Dusting materials reloading (earthworks) 

Calculation was performed according to "Methodology for calculating 

pollutant emissions into the atmosphere from enterprises producing construction 

materials" Appendix № 11 to Order of the Minister of Environmental Protection of 

the Republic of Kazakhstan dated April 18, 2008, № 100-p, paragraph 3.1. 

The maximum single volume of dust emission: 

Gross emission: 

M year k1 k2 k3 k4 k5 k7 k8 k9 B' G year (1) 

Where: k1 is weight fraction of dust fraction in material; 

 , t/year 



k₂ - the fraction of dust with particle size (from the total dust mass), 

transferred into aerosol; k₃ - the coefficient, taking into account local 

meteorological conditions (wind speed) 

k₄ - the coefficient taking into account the degree of protection of the node 

from external influences; k₅ - the coefficient taking into account the humidity of 

the material; 

k₇ - coefficient taking into account coarseness of the material; 

k₈ - correction factor for different materials depending on the type of grab; k₉ 

- correction factor for heavy dumping of material during unloading; 

B' - coefficient taking into account dumping height; 

Ghour - capacity of the reloading unit or the amount of processed material, 

t/h; 

G Year - total amount of processed material during the year, t/year; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Calculation tables 

№   

k₁ 
 

k₂ 
 

k₃ 
 

k₄ 
 

k₅ 
 

k₇ 
 

k₈ 
 

k₉ 
 

В’ 

 

G/h , 

т/h 

 

Gгоss , 

т/ year  

Operation 

timing , 

seconds  

 

М sec , 

g/sec  

М sec g/sec, 

each 20 min 

interval  
 

т/year  

4 0,05 0,02 2,0 0,2 0,1 0,6 1 0,2 0,7 120 527334 120 0,112 0,011 1,772 

5 0,05 0,02 2,0 1 0,1 0,6 1 1 0,4 110 390462 20 1,467 0,024 18,742 

6 0,05 0,02 2,0 1 0,1 0,6 1 0,1 0,4 120 363130 120 0,160 0,016 1,743 

7 0,05 0,02 2,0 1 0,1 0,6 1 1 0,4 10 27332 20 0,1333 0,002 1,3120 

8 0,04 0,02 2,0 1 0,1 0,8 1 0,1 0,7 110 297570 120 0,274 0,027 2,666 

9 0,04 0,02 2,0 1 0,4 0,4 1 1 0,4 120 297570 20 3,413 0,057 30,471 

10 0,05 0,03 2,0 1 0,1 1 1 0,1 0,7 30 531744 120 0,175 0,018 11,167 

11 0,05 0,03 2,0 1 0,4 0,4 1 1 0,4 10 26587 20 0,5333 0,009 5,105 

 

Summary table 

Code Descirpion 
М  sec, 
g/sec 

М year 
, 

т/ year 

 

2908 

 

Inorganic dust    70-20% SiO₂ 
 

0,027 

 

72,978 

 
 
 
 
 
 



Calculation of dust emissions during transportation works 

Calculation is performed in accordance with the "Methodology for 

calculating emissions of pollutants into the atmosphere from enterprises producing 

construction materials" Attachment № 11 to the Order of the Minister of 

Environment of the Republic of Kazakhstan dated April 18, 2008, № 100-p, 

paragraph 3.3. 

Dust is emitted as a result of interaction of wheels with road surface for 

motor transport. 

The maximum single emission is calculated by the formula: 

  

Gross emission is calculated by the formula: 

Where: - the coefficient that takes into account the average carrying capacity of a 

unit of motor vehicles. Average load-carrying capacity is defined as a quotient of 

total load-carrying capacity of all operating machines divided by their number 

(n) if the maximum carrying capacity differs in no more than 2 times; 

- Coefficient, taking into account the average speed of transportation. 

The average speed of transportation is determined by the formula: 

 

N-number of trips (round trip + round trip) of all transport per hour; 

L - Average duration of one trip within the site, km 

n- Number of vehicles operating in the open pit; - coefficient, based on road 

conditions 

- The coefficient of the road condition; 

- The coefficient, which takes into account the profile of the material surface 

on the platform and is defined as the ratio 

- Actual material surface 

where: on the platform, m²; 

S - area of the open surface of the transported material, sq.m 

- a coefficient taking into account the blowing speed (V r.m.) of the material 

- a coefficient taking into account the humidity of the material surface layer 

- a coefficient taking into account the share of dust carried into the 

atmosphere; 



- dust release into the atmosphere per 1 km of run; 

Dust emission from the unit of actual material surface on the platform; - dust 

emission from the unit of 

- Platform, g/m²∙s. 

Calculation tables: 

№ initial 

source . 

 

 
  

 

 
 N L , km , g/km 

12 1,3 1 0,1 0,4 0,01 2 0,3 1450 

  
 

 S n  g/ sec Тсп Тд , т/year 

1,2 1,26 0 10 3 0,0001 54,0 42 0,003 

 

Emissions from welding operations 

The calculation of pollutant emissions from welding works is made 

according to the "Methodology of calculation of pollutant emissions into the 

atmosphere during welding works (by values of specific emissions)". RND 

211.2.02.03-2004, Astana, 2004. 

Gross amount of pollutants emitted into the atmosphere in welding processes 

per unit mass of consumable materials is determined by the formula: 

 

Where: Bx - consumption of the used raw materials and supplies, kg/year; 

Kx - specific emission rate of pollutant "x" per unit mass of used (prepared) 

raw materials and materials, g/kg 

- Degree of purification of air in the corresponding apparatus, which is 

supplied to 

The degree of purification of the appropriate apparatus which is supplied to 

the group of technological units. 

The maximum single emission of pollutants emitted into the atmosphere in 

welding processes is determined by the formula: 

 

Where: B hour - the actual maximum consumption of raw materials and 

materials used, taking into account the discreteness of the equipment, kg / hr. 

 

Where: Bx - consumption of the used raw materials and supplies, kg/year; 



Kx - specific emission rate of pollutant "x" per unit mass of used (prepared) 

raw materials and materials, g/kg 

- Degree of purification of air in the corresponding apparatus, which is 

supplied to 

The cleaning degree of the appropriate apparatus which is supplied to the 

group of technological units. 

The maximum single emission of pollutants emitted into the atmosphere in 

welding processes is determined by the formula: 

Where: B hour - the actual maximum consumption of raw materials and materials 

used, taking into account the discreteness of the equipment, kg / hr. 

 

Calculation tables 

 

Consumption of general-purpose electrodes type УОНИ-13/45 - 263.2 

t/year; 5.4 kg/hour 

 

Code  
 

 

g/kg  

Вчас 

kg/h 

Bгод 

kg/     

year 

Solids 

coefficie

nt  

Мax, 

g/s  

Operation 

timing  
Operation 

timing , 

seconds 

М. 

t/year  

0123 10,69 5,4 263200 0,4 0,0064 120 0,00064 1,407 

0143 0,92 5,4 263200 0,4 0,0006 120 0,00006 0,121 

0301 1,5 5,4 263200  0,0023 120 0,00023 0,197 

0337 13,3 5,4 263200  0,0200 120 0,00200 1,750 

0342 0,75 5,4 263200  0,0011 120 0,00011 0,099 

0344 3,3 5,4 263200 0,4 0,0020 120 0,00020 0,434 

2908 1,4 5,4 263200 0,4 0,0008 120 0,00008 0,184 



 

Consumption of general purpose electrodes type E-42 (ANO-6) - 1.12 t/year; 2 

kg/hour   

Cod

e  

 

 

g/S 

Вчас 

kg/h/ 

Bгод 

kg/yea

r  

Solids 

coefficie

nt  

Ммакс. 

г/с 

Operation 

timing  
M sec-g/sec  Мгод. 

t/year  

0123 14,97 2 1120 0,4 0,0033 120 0,00033 0,0168 

0143 1,73 2 1120 0,4 0,0004 120 0,00004 0,0019 

Consumption of general purpose electrodes type E-46 (OZS-4) - 15.4 

tons/year; 2 kg/hour 

Cod

e  

 

 

g/S 

Вчас 

kg/h/ 

Bгод 

kg/yea

r  

Solids 

coefficie

nt  

Ммакс. 

г/с 

Operation 

timing  
M sec-g/sec  Мгод. 

t/year  

0123 9,63 2 15400 0,4 0,0021 120 0,00021 0,1483 

0143 1,27 2 15400 0,4 0,0003 120 0,00003 0,0196 

 

 

 

Summary table 

№. Code  
Description 

M sec-g/sec 

each 20 min 

interval 

М  

t/year 

13 

0123 Ferro oxide 0,0012 2,979 

0143 Manganese (IV) oxide 0,0001 0,264 

0301 Nitrogen dioxide (Nitrogen (IV) oxide) 0,0002 0,395 

0337 Carbon oxide 0,0020 3,501 

0342 Gaseous fluorides 0,0001 0,197 

0344 Poorly soluble fluorides 0,0002 0,869 

2908 Inorganic dust: 70-20% SiO2 0,0001 0,368 

 

Emissions from painting work 

Calculation of pollutant emissions from painting works is made in 

accordance with the "Methodology for calculating emissions of pollutants into the 

atmosphere during the application of paintwork materials (by values of specific 

emissions)". RND 211.2.02.05-2004, Astana, 2004. 

 



Gross emission of individual volatile components of paintwork materials 

shall be calculated according to the following formulas: 

(a) In the case of painting: 

 Where: ff ' is the share of volatile part (solvent) in paintwork material, (%, 

wt.), tab. 2; 

p - Percentage of solvent in paintwork material, separated during coating, 

(%, wt.), table 3; 

х - Content of component "х" in the volatile part of the paintwork material, 

(%, wt.), table 2 

- Degree of air purification by gas-cleaning equipment (in fractions of one). 

b) in drying: 

Where: p- share of solvent in paintwork material, separated out when drying 

coatings, (%, wt.), Table 3. 

Maximum single emission of individual volatile components of paintwork 

materials is calculated by the formulae: 

a) in case of painting: 

 Where: mm - actual maximum hourly consumption of paintwork materials, 

taking into account the discreteness of equipment operation (kg/h). In the absence 

of these data it is allowed to use maximum nameplate capacity; 

where: mm - actual maximum hourly consumption of paintwork materials, taking 

into account the drying time (kg/h). Drying time is taken according to 

technological or reference data on this type of paintwork material. 

PAINT WORK MATERIAL. 

Total gross or maximum single emission by each component of the volatile 

part of paintwork materials is calculated by the formula: 

Method of painting: by brush or roller Type: Primer GF-021 

Actual annual paintwork material consumption mf: 25 (tons) 

Actual maximum hourly consumption of paintwork materials mm: 0.5 

(kg/hour) 

Code  
fр δ’р δх δ’’р 

 

616 45 28 100 72 

Sub- 

code  
Мх 

окр 

(t/year) 

Мх 
суш 

((t/year) 

Мх
общ, 

((t/year) 

Мх 
окр 

(g/s) 

Мх 
суш 

((g/s) 

Мх
общ, 

(g/s) 

616 3,150 8,100 11,250 0,018 0,045 0,063 



Type: PF-115 enamel 

Actual annual consumption  

Actual maximum hourly consumption of paintwork materials mm: 

Code  
fр δ’р δх δ’’р 

616 45 28 50 72 

2752 45 28 50 72 

Sub/c

ode  
Мх 

окр 

(t/year) 

Мх 
суш 

(t/year 

Мх
общ, 

(t/year) 

Мх 
окр 

(((g/s 

Мх 
суш 

((g/s 

Мх
общ, 

(g/s)  

616 0,315 0,810 2,250 0,021 0,054 0,075 

2752 0,315 0,810 2,250 0,021 0,054 0,075 

Type: Primer KhS-010 

Actual annual consumption of paintwork materials mf : 

Sub/code 
fр δ’р δх δ’’р 

1210 67 28 12 72 

621 67 28 62 72 

1401 67 28 26 72 

Sub/code Мх 
окр 

(t/year) 

Мх 
суш 

(t/year 

Мх
общ, 

(t/year) 

Мх 
окр 

(g/s) 

Мх 
суш 

(g/s) 

Мх
общ, 

((g/s)) 

1210 0,04502 0,116 0,402 0,008 0,008 0,015 

621 0,2326 0,598 2,077 0,039 0,039 0,078 

1401 0,0976 0,251 0,871 0,016 0,016 0,033 

 

Type: Enamel CHV-785 

Actual annual consumption of paintwork materials mf :  

Actual maximum hourly consumption of paintwork materials mm: 

Sub/co
de  fр δ’р δх δ’’р 

1401 73 28 26 72 

1210 73 28 12 72 

621 73 28 62 72 

Sub/code Мх 
окр 

(t/y) 

Мх 
суш 

(t/y) 

Мх
общ, 

( t/y) 

Мх 
окр 

(g/s) 

Мх 
суш 

(g/s) 

Мх
общ, 

(g/s) 

1401 1,169 3,006 2,847 0,018 0,046 0,063 

1210 0,540 0,540 0,736 0,008 0,021 0,029 

621 2,788 2,788 3,802 0,042 0,109 0,151 

 

Type: PF-020 enamel 

Actual annual consumption of paintwork materials mf:  

Actual maximum hourly consumption of paintwork materials mm: 



Code  
fр δ’р δх δ’’р 

616 43 28 100 72 

Sub/code  Мх 
окр 

(t/y) 

Мх 
суш 

(t/y) 

Мх
общ, 

(t/y) 

Мх 
окр 

(g/s) 

Мх 
суш 

(g/s) 

Мх
общ, 

g/s)) 

616 2,408 6,192 8,600 0,023 0,060 0,084 

 

 

 

Summary table  

Production 

Origin  
Sub/code  

Substance description  
М 

sec/, 

g/se

c 

М. 

т/year 

14 616 Xylene 0,221 22,100 

621 Toluene 0,228 5,879 

1210 Butyl acetate 0,044 1,138 

1401 Acetone 0,096 3,718 

2752 White spirit 0,075 2,250 

 

Emissions from waterproofing work 

The maximum single emission during waterproofing works, is determined in 

accordance with RM 62-91-90 according to the formula: 

Pi = 0.001 × (5.38 + 4.1 × W) × F × Pi × Mi0.5 × Xi × 1000 / 3600, g/s 

where Pi - amount of harmful substances, kg/hour; 

W - average annual wind speed in a given geographical point, m/s; F - liquid 

evaporation area, m2; 

Мi - molecular mass of the i-th substance, kg/mol; 

Pi - saturated vapor pressure of the i-th substance, mmHg at liquid 

evaporation temperature; 

Xi - mole fraction of the i-th substance in the liquid, for one-component 

liquid Xi=1; tj - temperature of the spilled liquid, °С. 

Total emission from asphalt paving is determined by the formula: 

G = M × t × 3600 / 106 /, t/year 

Where  t - operating time of the equipment per hour. 



Saturated vapor pressure of the i-th substance, mm Hg at the liquid 

evaporation temperature tj is determined in accordance with the Methodological 

Guidebook on the calculation, regulation and control of emissions of pollutants 

into the atmosphere, 2012 by the formula: 

ln (Rkip / Rnas) = ΔH / R × (1 / T - 1 / Tkip), 

Where Rnas is required at T (deg. K) the vapor pressure of the petroleum 

product, Pa; Rkip is 1.013 × 105 Pa (760 mm Hg) - atmospheric pressure 

∆H - molar heat of petroleum product evaporation, kJ/mol; 

R=8.314 J/(mol-grad K) - universal gas constant; 

Tkip - temperature of the beginning of oil product boiling, deg. K (553 deg. 

K). 

Molar heat of evaporation (vaporization) is determined at the oil products' 

boiling point (Tkip = 280 °С) in accordance with the modified Kistyakovsky 

formula: 

ΔH = 19.2 × Tkip × (1.91 + lgTkip), 

Where Tkip is the oil product boiling point, deg. K (553 deg. K); 

∆H - molar heat of petroleum product evaporation, kJ/mol. 

Molecular weight of oil vapor is determined in accordance with the 

guidelines for calculating the gross emissions of harmful substances into the 

atmosphere for the petroleum refining and petrochemical plants. RD-17-86. Kazan, 

1987 by the formula: 

Mn = 45 + 0.6 × tn.k, 

where Mn is the molecular weight of oil vapor, kg/kmol; tn.k.is the 

temperature of the beginning of boiling, °С (280 °С). 

 

 

 

 

 

 

 



Summary results are presented in the table:  

 

Source №6502 - Temporary storage of inert materials Storage and reloading of dusty materials 

Calculation was performed according to "Methodology for calculating emissions of pollutants into the atmosphere from 

enterprises producing construction materials" Appendix № 11 to Order of the Minister of Environment of the Republic of 

Kazakhstan dated April 18, 2008, № 100-p, paragraph 3.2. 

The maximum single volume of dust emission: 

Gross emission: M year k1 k2 k3 k4 k5 k7 k8 k9 B' G year (1 ) 

Where: k1 is weight fraction of dust fraction in material;, t/year 

 k₂ - the fraction of dust with particle size (from the total dust mass), transferred into aerosol; k₃ - the coefficient, taking into 

account local meteorological conditions (wind speed) 

k₄ - the coefficient taking into account the degree of protection of the node from external influences; k₅ - the coefficient taking 

into account the humidity of the material; 

#  

Origin 

Oil 

product 

q-ty . Evaporati

ve square 

м2 

Wind 

speed 

, m/s 

weight, 

кg/ к 

moll  

Saturated 

steam 

pressure, 

mmHg. 

t, °С tJ, °С Moll 

shares  

Operati

on time 

/min  

Pol/ 

cod

e  

Pollutant 

desc. 

carcin

ogeni

c 

pollut

ant in 

vapor

s 

Emission to atmosphere 

Maximu

m one-

time, g/s 

Total 

t/year  

15 Bitumen   1 2,000 3,000 213,000 27,970 280 150 1,00 3000 2754 

C12-C19 

pre-

carbohydr

ates 

100,0 0,127 0,023 



k₇ - coefficient taking into account coarseness of the material; 

k₈ - correction factor for different materials depending on the type of grab; k₉ - correction factor for heavy dumping of material 

during unloading; 

B' - coefficient taking into account dumping height; 

Ghour - capacity of the reloading unit or the amount of processed material, t/h; 

G Year - total amount of processed material during the year, t/year; 

Calculated table:  

№  

origin. 

 
k₁ 

 
k₂ 

 
k₃ 

 
k₄ 

 
k₅ 

 
k₇ 

 
k₈ 

 
k₉ 

 
В’ 

 
Gчас t/h 

 
Gгоss , 
т/year 

Operation 

time in 

seconds  

 
Мsec  

g/sec  

Мsec  

g/sec each 20 

min interval  

 
М 

year, 

t/year  

1 0,04 0,02 2,0 0,1 0,4 0,4 1 1 1 120 44635,5 20 1,391 0,023 15,709 

2 0,05 0,03 2,0 0,1 0,4 0,4 1 1 1 120 79761,6 20 2,138 0,036 21,081 

 

Summary table: 

 

Code  Description  
Мsec  

g/sec 
М year 

t/year 

2908 
Inorganic  dust   70-20% SiO₂ 0,036 36,790 
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