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1. GENERAL 

1.1 INTRODUCTION 
Kazakhstan Multidisciplinary Institute of Reconstruction and Development (KazMIRR) has carried out 
a comprehensive scientific and technical survey of load-bearing building structures of reinforced 
concrete stack "  Tengiz OBH stack 0-3000-X-001" of the existing boiler house in Atyrau region 

 

According to the technical conclusion based on the results of the work performed, the state of the 
reinforced concrete shaft of the  

Based on this, TCO decided to design a new stack with the appropriate reconnection of engineering 
networks from the existing stack  

1.2 ABBREVIATIONS 
Abbreviations Description 
TCO Tengizchevroil 

RK Republic of Kazakhstan 

Instrumentation Instrumentation 

KTL Complex Technology Line 

SP Specification 

Environmental 
Protection 

Environmental Protection Section 

GOST State Standard 

1.3 LIST OF REFERENCE DOCUMENTS 

1.3.1 LIST OF REGULATORY DOCUMENTS OF THE REPUBLIC OF 
KAZAKHSTAN 

 Technical Regulation "General Fire Safety Requirements” approved by the Order of the Minister of 
 

 - VI dated January 17, 2021  
 Order of the Minister of Ecology, Geology and Natural Resources of the Republic of Kazakhstan 

 

 Industrial Safety Regulations for Hazardous Oil & Gas Production Facilities, approved by Order 
 

 Industrial Safety Regulations for equipment operating under pressure approved by the Order of the 
Ministry of Industry and Mineral Resources of the Republic of Kazakhstan dated December 30, 

 

 -01-  

 -105-  

 -05-  

 PUE - Electrical Installation Code, approved by the Order of the Minister of Energy of the Republic 
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 -03-2022 Instruction for the order of development, endorsement and approval and 
 

 SP RK EN 1991-1-1: 2002/2011 Eurocode 1: Impacts on Load- -
 

 SP RK EN 1991-1-3:2004/2011 Eurocode 1: Impacts on Load- -
 

 SP RK EN 1991-1-4:2005/2011 Eurocode 1: Impacts on Load- -
 

 NTP RK 01-01- - -
1991-1-3: 2005/2011) Part 1- -1-  

 SP RK EN 1991-1-5: 2003 Eurocode 1: Impacts on Load- -
 

 SP RK EN 1993-1-  

 ST RK EN 1090-2- -  

 SP RK EN 1992-1-  

 SP RK EN 1993-3- -
 

 National Annex to SP RK EN 1993-3- -
 

 -1-2011 Free-  

 -6-2017 Free-
 

 -7-2017 Free-
 

 -128-  

 OND-86 Methodology for calculating concentrations in atmospheric air of harmful substances 
 

 - 02-  

 -102-  

 -03-  

 -07-  

 -109-2013 Rules for designing of power and lighting equipment of industrial 
 

 -103-  

 -05-  

 -106-2019 Design of Fire Safety Systems for Tengizchevroil (TCO) Asset Development 
 

 -
 

 -
requirements  
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1.3.2 INTERNATIONAL STANDARDS 
  

 -NPS 24, Metric/Inch Standard 

  

  

 IP-  

 IEC 60079 Electrical apparatus for explosive gas atmospheres  

1.3.3 TCO STANDARDS 

 A-ST-2008 - 

 CIV-SU-398-TCO – 

 CIV-DU-5009-TCO – 

 COM-PU-4738-TCO –  

 COM-SU-4743-TCO –  

 COM-SU-5191-TCO –  

 CPM-SU-5244-TCO –  

 H-ST-2101 – 

 H-ST-2107 – 

 IRM-SU-1381-TCO –  

 SID-SU-5106-TCO –  

 UTL-DU-2829-TCO – Design and fabrication of steam generators  

1.4 BASIS FOR PROJECT DEVELOPMENT 
Old Boiler House Stack Upgrade Project has been developed on the basis of the following documents: 

 60983627  

 
 

 Appendix A to Work Order-  

  
General Designer –  

 

The Project Client –  

The project design has been developed in compliance with the current codes and regulations, conforms 
to the RoK fire and explosion safety requirements and ensures safe operation of the designed facilities  

1.5 CURRENT SITUATION 
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off-
pipelines, production facilities, instruments and instrumentation equipment of KTL-1 and KTL-2, off-

 
 

operation only one hot-water boiler K26-1 or K26-  

The existing hot-water boilers of KV-GM-50-150 (K26-1/2) type with forced circulation produce hot 
water with the following parameters: 
 

 boiler heat output is 50 Gcal/h, 

 maximum water temperature downstream the boiler is 150°C, 

 water pressure downstream the boiler is 12 barg, 

  

draught in the combustion chambers of hot water boilers is maintained by exhaust fans GB-08 and GB-
 

Technical survey Report of the condition of the boiler house is expected from TCO (on hold)   

Material of flue-  

Initially, the existing reinforced concrete stack for KTL boiler house was designed for 3 steam and 2 
-working steam boilers and a relatively low hot water boiler load (with only 1 

boiler operating), the flue stack was operating beyond the original design process parameters 
 

 
 
were damaged, Concrete chunks perio
Taking into account the change in the process conditions of the boiler compared to the original design, 
it was decided to put into operation a new stack corresponding to the intended purpose of the KTL 
boiler house without adversely affecting the proper functioning and availability of the KTL plant in 

 

The existing stack is located outside the old boiler house building and is lined with refractory reinforced 
concrete bricks  

Table 1: Technical and process parameters of the existing stack 

Parameter UoM . Value 

Equipment number as per scheme  O-3000-X-001 

Height m 121 

Upper internal diameter m  

Flue gas temperature  
 

-150 

Flue gas dew point  
10-20°C below normal 

 

Wall thickness mm 180-400 
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Parameter UoM . Value 

Exhaust gas flow m3/sec 
 

 

 

The existing boiler house and stack layout is shown below  

 
 

 

1.6 PROJECT SUMMARY 
The construction of a new stack was recommended and agreed by TCO based on the following criteria:  
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Old Boiler House Stack Upgrade is intended to install a new stack to ensure reliable, safe and efficient 
heat supply to the plant facilities and the removal of flue gases  

Table 2: The main technical parameters of the KVGM-50 boiler  

Parameter UoM  Value 

Boiler heating output  Gcal/h 50 

Boiler heating output control range % 20-100 

Design pressure (barg) kgf/cm2 25 

Boiler operating temperature:   

a) heating system water -   

b) when burning gas   tk =70 const 

c) when burning fuel oil   tk"=70 const 

Rated water consumption through the boiler m3/h 625 

Exhaust gas temperature:   

a) when burning gas  140 

b) when burning fuel oil    180 

Boiler efficiency:   

a when burning gas % 92,6 

b) when burning fuel oil  % 91,1 

Rated fuel consumption:   

 Nm3/h 6350 

 kg/h 5985 

Aerodynamic resistance of the boiler:   

a) by flue gases  kgf/m2 100 

b) by air:   

primary kgf/m2 730 

secondary  kgf/m2 150 

Hydraulic resistance of the boiler kgf/cm2  

Natural gas pressure upstream burner  kgf/m2 4820 

Fuel oil pressure upstream burner kgf/cm2 2 
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Table 3: Main technical parameters of the existing flue gas fans GB-08 and GB-09

Parameter UoM Value 
Model -

Rotation speed rpm 600

Capacity m3/h 120000

Pressure kgf/m2 107

Electric motor power kW 90

Electric motor type A03-355-S-10-Y3

1.7 CONSTRUCTION SITE CHARACTERISTICS

1.7.1 INFORMATION ABOUT CONSTRUCTION AREA CONDITIONS  

The construction area is a part of Zhylyoi Region of Atyrau Oblast of the Republic of Kazakhstan, and it 

communication is by means of asphalt motor road a

railroad as well as by special air flights   

The designed facility is located on the territory of the existing boiler house on the north side of the KTL 
plant   

Picture 1. Tengiz field location  

1.7.2 CLIMATIC CONDITIONS

temperature contrasts of day and night, winter and summer and in rapid transition from winter to summer 
ature of the climate is a variability and deficiency of 

precipitation, little snow and strong snow blow-off, high dryness of air and soil, intensity of evaporation 
er long-
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climate of the area  

The climatic parameters as per SP RK -01-2017 and Report  091-3000-AAA-RPT-20007-01: 

 Absolute minimum air temperature - minus 36,2°  
 The average daily temperature of the coldest five-day period is 0.92 - minus 26.6 

°C.  
 Standard frost depth for loam and clay – 1,026m.  
 Standard frost depth for sandy loams, fine and dusty sands – 1,249m.  
 Standard zero isotherm penetration depth: 
 Probability 0,9 – 100 cm 
 Probability 0,95 – 150 cm  
 Absolute maximum air temperature - plus  
 Climatic area for construction is  
 RoK wind area –  
 RoK glaze ice area –  
 Snow load area –  
 Base wind speed area –  

 
The surveyed area is a part of a coastal semi-

wheatgrass, saliniferous saltbush, sea blight and various saltw  0,05m-
0,2m  

2. FACILITY PLOT PLAN 

2.1 PLOT PLAN KEY INDICATORS 

2.1.1 SPACE PLANNING SOLUTIONS 

 

  
 New facilities shall comply with the requirements for design service life both in terms of operation 

 
  
 New facilities and structures shall not impair the functionality of the existing equipment or utility 

 
 The design shall be ‘construction-friendly’ and maximize the volume of the factory-made or packaged 

equipment used that may be pre-
account commissioning and start-up requirements of the proje  

 The design shall fully comply with all TCO Safety in Design requirements  
 

2.1.2 SITE GRADING 

activities are performed within existing construction  

2.1.3 FACILITIES LAYOUT PLAN   
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Wood KSS Aerodrome Conclusion is expected
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3. THERMAL AND MECHANICAL 

3.1 RESOLUTION DESCRIPTION  
Stack  

The stack is designed to remove combustion products formed as a result of fuel combustion process while 
hot water boilers are in operation with effective dispersion of flue gases in the atmosphere to reduce local 

 

The stack is a steel shaft, free-standing without tie-  

The preliminary project estimate assumes a 25-meter-
 

Stack size was calculated based on the current operating mode of the boiler unit: one boiler is operating, the 
other is in hot standby

 

Hysys Simulation model for Water boilers to estimate generated flue gases (flowrate and temperature) was 
developed based on TCO process request to match available TCO INDX data parameters as well as TCO 
Environmental team measurements for flue gas conditio
used to estimate flue gas process parameters matching with boilers actual operating parameters for basis of 

 

In Hysys Simulation multiple models were developed for various combinations of fuel gas supply flowrate, 
excess air percentage, oxygen concentration in flue gas, boiler efficiency percentage, heat transferred to 
water, flue gas temperature at outlet of boilers and near to existing stack to estimate generated flue gas 
flowrate and its temperature with regards to information provided by Client as Boilers Mode map and table 

 

Inadequate data within TCO INDX data and TCO Environmental team measurements regarding to excess 
oxygen concentration and flue gas temperature were reviewed and excluded to use by TCO for flue gas 

re considered in Hysys Simulation Model for 
 

Flue gas process parameters to be used as basis for FEED and Detail design are given in Table 4 below  

Table 4: Process Parameters of Waste Flue Gas 

Parameter UOM Value 
Flue gas flow rate  Nm3/hr 75812 (max)  

13,820 (min) 
Operating temperature 
  

degC 175 (max)  
130-150 (norm) 

Flue gas composition** 
  

(mole%) Nitrogen -–  
CO2 –  
Methane – 0% 
Ethane- 0% 
Propane - 0% 
iso-Butane - 0%  
n-Butane - 0%  
iso-Pentane - 0%  
n-Pentane - 0%  
n-Hexane - 0%  
M-Mercaptan –  
E-Mercaptan –  
2C3Mercaptan – 0% 
nPMercaptan – 0% 
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Parameter UOM Value 
nBMercaptan – 0% 
COS –  
H2S –  
H2O –  
Oxygen –  
Hydrogen – 0% 
Helium – 0% 
CO – 0% 

  

*Calculation of flue gas consumption when supplying fuel gas at 344 Nm3/h and 1716 Nm3/h (min and 
maximum supply) at a temperature of 130-150 degC of flue gases downstream  

**Flue gas composition is as per Hysys Simulation regarding to Fuel gas being burned in chambers of Water 
Boilers and its composition taken from Process Reglament (PR-KTL-1,2-3000-17 Medium Pressure Steam 
and Hot Water Generation at Unit 3000 KTL-1,2 Boiler  

Condensate formation on new Stack and duct lines was checked in Hysys Simulation Model by estimating 
temperature drop gradient for flue gas on inner/outer stack wall for insulated/non insulated Stack/duct lines 

results of flue gas temperature drop on inner/outer of Stack, the Stack and new duct lines to be heat insulated 
 

up at coldest ambient temp (- -ST-2008) during water boilers shutdown, and in this case 
 stack with approximately 2 m diameter and 30 m height 

 

is not a number  

New steel stack is designed in accordance with UTL-DU-2829-TCO, ST RK EN 13084-1- -
05- -128- -105-  

The stack is equipped with the following few items to name:  

 A flexible compensator at the stack-flue gas stack junction designed to dampen vibrations and shifts 
 

  

 A 2-  

  

  

  

  

  

Table 5: Designed Flue Gas Stack Specifications   

Parameter UOM Value 

Equipment number as per scheme  091-3000-X-002 

Height m 25 (Supplier to confirm)  
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Oriface diameter m  

Basement diameter   m 2 (Supplier to confirm) 

Wall thickness mm  

 

Note-1: The minimum wall thickness of the stack with no consideration of corrosion allowance (minimum 
3 mm) in accordance with UTL-DU-2829-TCO is provided, the stack wall thickness shall be determined 

 

COM-SU-5191-TCO and COM-PU-4738-TCO, the outer surface - 
with COM-SU-5191-TCO and COM-SU-4743-  

To prevent condensation of ambient air moisture on the outer surfaces of the stack, heat-resistant, non-
-105- -2004 and 

IRM-SU-1381-  Condensation in stack is possible only during the shutdown of the water boilers, when 

temperature (-  

Ladders and platforms with protective fencing on the outside of the stack are provided in accordance with 
SID-SU-5106-  

Flue Gas duct  

Flue Gas duct lines are a system of steel pipes and transitions designed to remove combustion products, 
gas-  

Flue Gas duct piping is assumed in an above- -ground duct 
lines Duct lines tie-ins are considered at the 
outlet of the existing GB- -  

Existing duct lines downstream the GB-08/09 blowers to be dismantled to the end of the steel sheets and the 
new steel duct lines with a tie-in downstream the GB-  

Existing GB-08 and GB-09 blowers, installed separately on each flue gas stack from the hot water boilers, 
 

Flue gas duct lines are made of steel sheets, which are reinforced with stiffening elements and equipped with 
abutments that can withstand design load of aerodynamic vibrations that occur during transportation and 

Duct lines wall thickness is accepted to be not less than 5 mm plus a 
corrosion allowance of not less than 2 mm in accordance with UTL-DU-2829-
structural elements, as well as welds bearing the working load, are accepted in accordance with UTL-DU-
2829- duct lines ensure 
high-  

To prevent condensation of ambient air moisture on duct lines outer surfaces, heat-resistant, non-flammable 
-105- -2004 and IRM-SU-

1381-  

Table 6: Designed Fuel Gas duct lines Specifications   

Parameter UOM Value 

Steel material   Carbon Steel 

Cross-section diameter / sizes   m  
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Wall thickness mm At least 7 (taking into account a 2 
mm corrosion allowance) 

 

The duct lines are provided with expansion joints to compensate for temperature expansions, eliminate 
 

Each duct lines from hot water boilers is provided manual isolation dampers to allow safe maintenance of 
individual boiler units in accordance with UTL-DU-2829-TCO  

The common duct header at least must be equipped with:  

 Manhole for inspections, which allows to control the condition of the  

 A nozzle for the analyzer to measure the composition of flue gases when  

 

4. CIVIL 

4.1 GENERAL 
Civil and Structural design scope covers: 

  
 Construction of pile cap for a  
 Construction of reinforced concrete foundations for steel flue-  
 Construction of steel flue-  
 Construction of access platforms  

4.2 REINFORCED CONCRETE STRUCTURES 
The following main principles have been adopted during the design: 

All foundations and concrete structures shall be designed in accordance with the following TCO 
specifications: 

 CIV-DU-5242-TCO -  
 CIV-DU-5009-TCO -  
 CIV-SU-850-TCO - Plain and  

All underground concrete and reinforced concrete structures shall be manufactured of of sulfate-resistant 
Portland cement with frost resistance grade F75 and water resistance grade W6, concrete strength class 
C20/25 according to ST RK EN 206-  shall comply with TCO specification No CIV-SU-850 for 

 

Reinforcement for reinforced concrete frame structures shall be in accordance with GOST GOST 34028-
2016 6727- -2012 Welded Reinforcing 
Meshes for Reinforced Concrete Structures and Products and GOST 10922-2012 Welded Reinforcing 
Products and Inserts, Welded, Lap and Mechanical Joints for Reinforc  

Main and secondary reinforcement shall be in accordance withGOST 34028 2016  standard and represent 
high-strength reinforcing bars of the periodic profile type A400C with a minimum strength of 390 N/mm2 and 

-  

Lifting hooks shall be made of mild steel bars, type A240, in accordance with the norms GOST 34028-2016 
-  

 

091-3000-MM-CAL-20005-
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4.3 STRUCTURAL STEELWORK 
Pipe supports shall be designed to meet the following requirements:   
The sectional shapes used will include: I-
of the work nature, generally represent one-
Structural steelwork shall be in accordance with TCO Specification CIV-SU-398-TCO and relevant RoK 

Steelwork 
shall be designed using limit state design method  
Load summary for structural steelwork has been made in accordance with TCO Specifications A-ST-2008 & 
CIV-DU-5009-TCO, and RoK codes and standards  
Structural steel materials and grades shall be in accordance with GOST 380-2005 Common Quality 
Carbon Steel Grades, GOST 27772-2021  Structural steel 
materials and fabrication shall be in accordance with  TCO Specification CIV-SU-398-TCO Fabrication of 
Structural and Miscellaneous Steel  
Surface preparation, sandblasting and painting of all steel structures shall be carried out in accordance with 
the requirements of TCO Specification for painting and protective coatings: COM-SU-5191-TCO Coating 

and COM-SU-4743-TCO External Coatings  
For all primary and secondary members, grade C345 with a minimum guaranteed longitudinal Charpy V-
notch impact value of 34J/cm2 at -   
All welded connections shall be in accordance with GOST 5264-  
  

4.4 MATERIAL SELECTION 
During material selection, the probability of corrosion development over a 20-year period of facility 

W-ST- y  

4.5 AREA SEISMISITY 
According to SN -30-2017 Construction in Seismic Areas, TCO Specification A-ST-2008 

Basic Engineering Design Data and TCO Specification Q-ST-2016 Civil and Structural Design Criteria, the 
seismicity of the area under review as per the seismic zoning plan of the territory of Kazakhstan is 5 points 
by MSK-    

4.6 CORROSION PROTECTION OF BUILDING STRUCTURE 
All steelwork shall be protected against corrosive actions by priming and painting in accordance with 

-01-2013 Corrosion Protection of Building Structures  
Prior to painting or paint restoration, steel structures shall be cleaned of dirt, rust, loose primer, oil, 

moisture, ice, snow All holes and areas cleaned of loose primer shall be thoroughly filled with putty, damaged 
primer shall be restored It is allowed to leave the old primer if it has no cracks in the film, rust on the surface 
and under the primer, it is not fragile and has good cohesion with steel surface The areas of steel structures 
with primer or paint damaged during transportation or installation works, field joints of structural connections 
and assemblies, upon completion of all installation works shall be cleaned, filled with putty, primed and 
painted  

Concrete surface below and above ground level shall be coated with 3 coating of Masterseal 620 or 
approved equivalent latex emulsion to give a total thickness of 1mm The concrete surface below and above 
ground level shall be coated with modified bitumen  
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5. ELECTRICAL 

5.1 GENERAL 
 Lighting system installation:  
 Install and connect new power cables 
 Install new cable trays   
 Install earthing and lightning protection system   
 Install heat tracing system 

 
The existing power  
Electrical design is based on the following philosophy: 

 Facility and personnel safety 
 Environmental conditions on the site 
 Reliability of power supply 
 Minimisation of space, weight and cost 
 Ease of maintenance and operation 
 Possibility of future expansion 
 Use standardized and available components  

 

5.2 FEED SOURCE 
The design of electrical systems and equipment shall comply with the relevant requirements of ELC-DU-
5135-  

Nominal voltage levels:  

- 380/220V ± 5%, 3 phase, 4 wire, 50Hz ± 2% with solidly earthed neutral 

- 220V ± 5%, 1 phase, 2 wire, 50Hz ± 2%, with solidly earthed neutral 

The new primary lighting system and equipment are powered from the existing distribution board: 

 3300-MCC-36035 

The new emergency lighting system is powered from the existing uninterrupted power supply: 

 3300-UPS-38655 
 

 Electrical Connection Permit  

New consumers will be powered from two systems under the project, which are operating power supply 

ECP, which was requested by Wood KSS as an engineering entity and is expected from TCO  

5.3 CABLES AND CABLE GLANDS 
Type 1 cables (CU/XLPE/SWA/PVC) shall be used to feed consumers according to TCO specification ELC-
SU-6032-  

Type H1 cables (CU/PVC) shall be used for grounding according to TCO specification ELC-SU-6032-
 

Compression type cable glands shall be made of nickel-plated brass, provide an inner and outer seal for 
 

Cable glands shall be certified for use in the areas classified as hazardous in accordance with the 
requirements of the relevant authorities in the Republic of Kazakhstan It is preferable to use dual certified 
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Cable glands shall meet TCO specification ELC-SU-1675-TCO  

5.4 CABLE INSTALLATION 

 

with embossed cable number in accordance with TCO Specification ELC-SU-1675-TCO and TCO Standard 
P-ST-  

The methods of running cables, cable channels and cable support systems shall be in accordance with IEC 
60364, ELC-SU-1675-TCO and RoK PUE 2015  

5.5 GROUNDING AND LIGHTNING PROTECTION 
Project provides for grounding system to protect personnel from electric shock and equipment from damage 

 

Grounding system resistance shall be as low as reasonably practicable but shall not exceed 1 ohm at any 
 

All non-

each steel structure, element and equipment shall be properly connected to the grounding system in 
 

 

 

The grounding system are designed to meet the requirements of the following regulatory documents:  

 PUE RK 2015  
 P-ST-6003 and P-ST-6004 
 ELC-DU-5135-  

 
-103-2013*, ST RK 

IEC 62305-3-  
Natural and artificial lightning rods and down conductors are used in the area to protect buildings, structures 

 
Construction structures with metal elements that meet the requirements (trusses, beams, steel columns and 

 
A stack with a lightning rod and free-standing lightning rods are used as artificial lightning rods  

 

6. INSTRUMENTATION AND CONTROLS  

6.1 GENERAL  
The scope of work shall essentially comprise the following: 

  
  
 Laying new temporary fiber optic cables to cabinets 080-LT-30000-003 and 080-MT-399-RTU-

 
 Disconnection of existing fiber optic cables from cabinets 080-LT-30000-003 and 080-MT-399-

RTU-  
 Dismantling existing fiber optic cables from cabinets 080-LT-30000-003 and 080-MT-399-RTU-
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 Connecting existing and new fiber-  
 

6.2 I&C REQUIREMENTS 
 

 
 

 According to the letter from the TCO environmental department dated September 23, 2024: 
In accordance with the current environmental permit, 2024 total gross emission for for this source is 

Automated Environmental Emission Monitoring System During Industrial Environmental Control" issued by 

 
  
Also, current TCO Process Reglament for maintaining Boiler Water KTL-  

 The Boiler House includes two KVGM-50/150 hot water boilers and the corresponding auxiliary 

 
 Boiler heating capacity -  

  
Based on the above, the total thermal capacity of the KTL-
source (BH stack) has an emission limit that does not exceed 500 t/year, and therefore does not fall under 
the criteria of paragraph 11 of the Rules for installing the AEMS on the BH stack  
 

6.3 CABLE INSTALLATION  
The project provides for overhead and underground laying of fiber-optic cables in trays, trenches in protective 

 

 

 
with embossed cable number in accordance with TCO Specification ELC-SU-1675-TCO and TCO Standard 
P-ST-  

The methods of running cables, cable channels and cable support systems shall be in accordance with ELC-
SU-1675-  

Compression type cable glands shall be made of nickel-plated brass, provide an inner and outer seal for 
 

Cable glands shall be certified for use in the areas classified as hazardous in accordance with the 
requirements of the relevant authorities in the Republic of Kazakhstan It is preferable to use dual certified 

 

Cable glands shall meet TCO specification ELC-SU-1675-TCO   

 

6.4 INSTRUMENTATION DESIGN CRITERIA  
Design criteria in general comply with ICM-DU-6003-  

TCO telecommunications infrastructure and information transport system I-ST-   



Document Number/   15-0000-RGL-RDS-20042-01  Revision /  K01 

 

  Page 25 of 61 

7. SAFETY MEASURES  

7.1 WORK ORGANIZATION 
 

Safety measures shall be coordinated in accordance with RoK legislation, state regulations and TCO HSE 
 

Senior management, lead specialists and functional managers shall be responsible for provision of labour 
protection measures, resolution of engineering, process and organizational issues concerning labour 
protection in accordance with Provision on Roles, Rights and Responsibilities of Managerial and Engineering 
Personnel of Organization developed and approved by management in accordance with the established 
procedure and General Construction Company  

Organizational and technical work, ensuring implementation of labour protection measures shall be the 

management shall be recognition and ensu  

 

Main technical and organizational focus areas in ensuring labour protection at all production levels shall be 
as follows: 

-  
-  
- safe production processes  
- safety of production buildings and facilities  
-  
-  
-  
-  
- promotion of safety and labour protection  

 
Occupational safety specialists shall exercise control over the following: 

-  
- compliance with the rules established by TCO Policy and relevant state codes, regulations, 

 
- organization of safety and labour protection trainings, knowledge assessment and certification 

 
- timely conduct of tests and technical inspections of pressure vessels and boilers,  
-  
-  
- taking measures to create safe and healthy working conditions  

 
Industrial safety and the state of working conditions in TCO, development of recommendations and proposals 
in this area shall be maintained by permanent committees and experts overseeing the state of the working 
conditions The health, safety and environmental management system for the newly designed facility shall 

 

All design solutions are aimed to provide favorable and safe working conditions at each workplace  

7.2 PRODUCTION-RELATED POTENTIALLY HAZARDOUS 
SITUATIONS  

Hazards and their sources when performing work on stacks are: 

a) falling-object hazards including stack structural elements  

b) danger of poisoning due to combustion products from stacks  

c) high wind loads  
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d) loss of strength of permanently installed ladders or external ladders of metal brackets embedded in the 
wall of the stack  

Based on the above, only certified professionals may service and repair the pipeline Operations shall take 
care of the integrity of structures to prevent hazards In accordance with safety requirements, work shall be 
stopped when fire safety rules during installation and operation of the designed facility are not observed  

7.2.1 CRITICALITY RATING OF THE DESIGNED FACILITY 
Criticality rating of the designed facility in accordance with the Rules on assignment of buildings and 

-clause 2, refers to facility of 
the criticality rating II (normal)  

7.3 COLLECTIVE AND PERSONAL PROTECTIVE EQUIPMENT 
All TCO and contractor employees involved in performance of work at a facility shall be provided with work 

-site employee 
shall have a gas analyser and minifilter Depending on working conditions, TCO shall provide instructions on 
specific types of PPE as listed in Table 7 for site and office workers  

Table 7: Collective and Personal Protective Equipment 

No 

Personal 
Protective 
Equipment 

 

Life Cycle 
 

1 Goggles Until worn out 

2 Hard hat 24 

3 Hard hat liner 12 

4 Gas mask Duty 

5 Respirator Until worn out 

6 Gas detector 24 (or less) 

7 Minifilter Single use 

7.4 Project Measures Ensuring Reliability and Safe Operation of 
the Facility 

Considering potential hazards during work, the project provides for the measures ensuring safety of operating 

regulations on safety and labour protection, the project provides for the following engineering decisions and 
organisational measures to ensure safety and prevent risks to employees’ health: 

  

  

 All non-current-carrying metal parts of equipment and power units are grounded for personnel 
 

  



Document Number/   15-0000-RGL-RDS-20042-01  Revision /  K01 

 

  Page 27 of 61 

 
requirements, vehicles shall be provided with first aid kits and drivers shall be instructed on the actions 

 

 Only qualified personnel who have taken safety inductions and  have access to work will be admitted 
 

 Processes, equipment, materials used shall be provided with RoK Certificate of Conformance and/or 
 

 Employees shall be provided with gas analysers, protective clothes and Personal Protective 
Equipment  

8. CONSTRUCTION ORGANIZATION 

8.1 GENERAL WORK REQUIREMENTS  

commissioning of boilers the Client will commission the new stack step-by-  

The following works shall be performed before commencement of construction: 

- 

Any discrepancies or non-conformances shall immediately be brought to the attention of the TCO 
Representative for review and approval before commencement of work  

- -00- -109-2016 and 
all applicable RK and TCO HES laws, procedures and guidelines  

- Completion of a detailed Job Hazard Analysis and preparation of Method Statement for the works, 

by TCO  
- For the detailed -3000-

AAA-PLN-20011-01 (Construction Management Plan) 

8.2 NOISE AND VIBRATION 
During construction works, construction machinery and vehicles will be the sources of excessive noise impact 

 

The project provides for measures to limit the adverse effect of noise and reduce vibration in accordance 
-2004 Occupational Safety Standards 

-
General Safety Requirements  

to protect personnel from noise, one of the forms of the exposure that is impossible to adapt to: 

 access to the stack installation will be limited from the places with operating personnel (outdoor 
installation)  

 personnel will be provided with PPE for hearing protection  

 vibration assessment will be performed at work places during actual performance of operation or 
typical processes  

Construction machinery and equipment shall produce noise level that does not exceed the required 85dB in 
-

s, construction machinery and other types of 
equipment will be the main sources of vibrational impact on the environment and personnel  

Vibration mitigation measures include vibration reduction at the source and application of structural vibration 
 

-2004) 
at the designed facilities cannot cause harm to human health or adversely affect the condition of the fauna 
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provided the construction work quality requirements are met and the operating personnel observe the safety 
requirements  

9. ENGINEERING AND TECHNICAL MEASURES FOR THE
PREVENTION OF EMERGENCIES, EXPLOSION AND FIRE
SAFETY

The main purpose of engineering and technical measures for prevention of emergency situations and 
explosion and fire safety at the project facility under consideration shall be: 

 protection of personnel from the consequences of natural and man-  

  

 prevention or reduction of possible damage and loss caused by exposure to modern destruction 
 

 creation of conditions for carrying out rescue and other urgent works in the centres of defeat, in the 
 

The following main engineering and construction solutions for prevention and elimination of emergency 
situations have been adopted at the site: 

 arrangement of facilities with the possibility of unimpeded access of fire trucks and other special 
equipment to the place of the accident or fire, as well as safe evacuation of personnel in case of 

 

  

  

 Provision of the facility  

 use of apparatus, instruments and equipment in accordance with the requirements for facilities 
categorized by explosion and fire hazard and zone class according to the PUE  

10. ENVIRONMENTAL PROTECTION INFORMATION
 

provides for a number of solutions to minimize the possibility of harmful substances emissions and discharges 
into the atmosphere and on the soil surfa  
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The designed facilities will be located at a safe distance from the existing facilities in accordance with the 
 

 

Arrangement of the designed structures is provided in accordance with the requirements of explosion and 
 

The aboveground stacks are routed on non-  

The listed technical solutions will minimize the possibility of harmful substances emissions and discharges 
 

The main types of waste generated during the implementation and operation of the production facility are 
 

This type of wastes is generated during day-to-day activities of the construction teams and operational 

tins/containers,  

For detailed description of all types of waste generated during construction and operation of the production 
facilities refer to EIA Section  
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1.  

1.1  
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 -03-2022 – 
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 -
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 -  
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1.3.2  
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Table 1:  
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3.  
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Table 5:    
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11.  
APPENDIX 1 DESIGN TASK
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APPENDIX 2 PROJECT PASSPORT                          
                                                                                                                                                               Form 1 
Client: 
Tengizchevroil LLP 

 
WoodKSS LLP 
Source of Financing: 
Tengizchevroil LLP own funds 
Location: 
Tengiz oil and gas field, Zhylyoi Region, 
Atyrau Oblast 

Project Title: 
“Old Boiler House Stack 
Upgrade”  

Basic Data, including: 
Design Task, documents on 
compliance with national 
programs or architectural 
documents 
- Design Task 

 
Enterprise capacity: 

 - in value terms:                   

-   

- in physical terms: 

Old Boiler House Stack Upgrade  

- All designed facilities are located within the boundaries 

 

Total number of employees:  

- 
 

Total estimated construction cost at basic prices of 2001, 
including building and construction works: 

-  
 

 
By main objects:  
-  
-  
-  
Total estimated construction cost at current 

 
 -         

 

DRAWINGS  
Volume 2 Drawings  

 
The operating mode of the enterprise is uninterrupted  

 
 Item 
No. Indicator description UoM                    Quantity 

1. THERMAL-MECHANICAL PART   
1 Installation of a new steel flue gas 

stack 091-3000-X-002 with the 
following preliminary dimensions: 
Diameter at the top  

set 1 

2 Installation of a new flue gas ducting 
 set 1 

 Installation of a 2-inch condensate 
draining piping with valve for the new 
stack 

set 1 

 Manual isolation damper  2 
2. CSA   

 Pile foundation for a chimney        
 Installation of a platform made of 

steel structures 
   

 Installation of a RC foundation for 
duck rack  

   

 Installation of a steel structures for 
duck rack  
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3. Power Supply   
 Installation of the stack platform 

lighting system (operational and 
emergency) 

   

 Installation of the distribution board 
and emergency lighting distribution 
board 

   

 Installation of a socket    
 Installation and connection of new 

power cables to the new lighting 
system (operational and emergency) 

   

 Relocation of existing power and 
control cables 

   

 Installation of the electrical heating 
system for the new stack drainage 
piping 

   

 Installation and connection of a new 
power cable to the new electrical 
heating system 

   

 Installation of the grounding system for 
electrical equipment and the stack 

   

 Installation of a lightning protection 
system 

   

    
 

ADDITIONAL INFORMATION INCLUDING: 
Designation of facility: 

 
  

TPD CONTENT 
Volume 1 Narrative 
Volume 2 Drawings 

 

INFORMATION ON CLIMATIC AND ENGINEERING GEOLOGICAL CONDITIONS OF THE AREA AND 
SITE 

   
 Average daily temperature of the coldest five- -   
 Standard freezing depth for loams and clays -  
 Standard freezing depth for sandy loams and fine and dusty sands -  
 Standard depth of penetration of the zero isotherm:  
 - 100 cm 
 - 150 cm 
  
 Climate zone of the territory for construction - IVG 
 Region of the territory of the Republic of Kazakhstan by wind -  
 Region of the territory of the Republic of Kazakhstan by ice -  
 Region by snow loads -  
 Region by basic wind speed -  

 
LIST OF THE MAIN FACILITIES, DESIGN SOLUTIONS AND KEY FEATURES  
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Civil and Structural design scope covers: 
Construction of reinforced concrete pile foundations for the chimney and steel supports of the flue 
duck. 
Construction of a steel platform for servicing the instrumentation for monitoring emissions from 
the chimney. 
Construction of steel supports for the flue duck 

 Criticality rating of designed facility: 
According to Rules of determination of general procedure for buildings and facilities categorization to 
technically and (or) technologically complicated facilities approved by Order , chapter 2, paragraph 

), dated February 28, 2015, the facility criticality rating is adopted as the second(normal), technically 
complicated facility  

The type of planned activity and other criteria on the basis of which objects that have a negative impact on 
the environment are classified - Category I, exploration and production of hydrocarbons, processing of 
hydrocarbons 
400-

     


