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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 "TCO Tengiz OBH stack 0-3000-X-001" of the existing boiler house in Atyrau region
with assessment of its technical condition in 2023.

According to the technical conclusion based on the results of the work performed, the state of the
reinforced concrete shaft of the stack was assessed in general as ultimate limit state.

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  Environmental Protection Section
Protection

GOST State Standard

1.3 LIST OF REFERENCE DOCUMENTS

1.3.1 LIST OF REGULATORY DOCUMENTS OF THE REPUBLIC OF
KAZAKHSTAN
e Technical Regulation "General Fire Safety Requirements” approved by the Order of the Minister of
Emergency Situations of the Republic of Kazakhstan No. 405 dated August 17, 2021.
e Environmental Code of the Republic of Kazakhstan No. 400- VI dated January 17, 2021
e Order of the Minister of Ecology, Geology and Natural Resources of the Republic of Kazakhstan

No. 246 dated July 13, 2021. Registered in the Ministry of Justice of the Republic of Kazakhstan on
July 15, 2021 No. 23538.

e Industrial Safety Regulations for Hazardous Oil & Gas Production Facilities, approved by Order
No.355 of RoK Minister of Investment and Development dated 30 December 2014;

e 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,
2014 No. 358;

e SP RK 2.04-01-2017 Building Climatology;
e SP RK 4.02-105-2013 Boiler Plants.
e SN RK 4.02-05-2013 Boiler Plants.

®* PUE - Electrical Installation Code, approved by the Order of the Minister of Energy of the Republic
of Kazakhstan No.230 dated March 20, 2015;
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e SN RK 1.02-03-2022 Instruction for the order of development, endorsement and approval and
content of project construction documentation;

e SP RKEN 1991-1-1: 2002/2011 Eurocode 1: Impacts on Load-bearing Structures. Part 1-1. Own
Weight, Permanent and Temporary Loads on Buildings;

e SP RKEN 1991-1-3:2004/2011 Eurocode 1: Impacts on Load-bearing Structures. Part 1-3. Snow
loads;

e SP RKEN 1991-1-4:2005/2011 Eurocode 1: Impacts on Load-bearing Structures. Part 1-4. Wind
actions;

e NTP RK01-01-3.1(4.1)-2017 Loads and Actions on Buildings. Part 1-3. Snow Loads (to SP RK EN
1991-1-3: 2005/2011) Part 1-4. Wind actions (to SP RK EN 1991-1-4: 2003/2011);

e SP RKEN 1991-1-5: 2003 Eurocode 1: Impacts on Load-bearing Structures. Part 1-5. General
Actions. Thermal effects;

e SP RK EN 1993-1-1: 2005 Design of Steel Structures;
e ST RKEN 1090-2-2021 Fabrication of Steel and Aluminium Structures. Part 1-3;
e SP RKEN 1992-1-1: 2004/2011 Eurocode 2. Design of reinforced concrete structures;

e SP RK EN 1993-3-2:2006/2011 Design of Steel Structures. Part 3-2. Towers, masts and chimneys.
Chimneys;

e National Annex to SP RK EN 1993-3-2:2006/2011 Design of Steel Structures. Part 3-2. Towers,
masts and chimneys. Chimneys;

e ST RKEN 13084-1-2011 Free-standing chimneys. Part 1. General requirements;

e ST RKEN 13084-6-2017 Free-standing chimneys. Part 6. Steel internal parts. Design and
installation;

e ST RKEN 13084-7-2017 Free-standing chimneys. Part 7. Cylindrical steel fabrications for use in
single wall steel chimneys and steel liners. Product specifications;

e SP RK 3.02-128-2012 Industrial entity facilities;

e OND-86 Methodology for calculating concentrations in atmospheric air of harmful substances
contained in the emissions of enterprises.

e SN RK5.01-02-2013 Buildings and structures base;

e SP RK 5.01-102-2013 Buildings and Structures Base;

e MSN 4.02-03-2004 Thermal insulation of equipment and pipelines;
e SN RK 4.04-07-2019 Electrical Devices;

e SP RK 4.04-109-2013 Rules for designing of power and lighting equipment of industrial
enterprises;

e SP RK 2.04-103-2013 Lightning protection for buildings and facilities;
e SN RK 1.03-05-2011 Occupational Health and Safety in Construction;

e SP PK 2.02-106-2019 Design of Fire Safety Systems for Tengizchevroil (TCO) Asset Development
Facilities;

e GOST 12.1.005-88 Occupational safety standards system. General sanitary requirements for
working zone air;

e GOST 12.1.010-76 Occupational safety standards system. Explosion safety. General
requirements.
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1.3.2 INTERNATIONAL STANDARDS

e API STD 560 Fired Heaters for General Refinery;

e ASME B16.5 Pipe Flanges and Flanged Fittings: NPS1/2-NPS 24, Metric/Inch Standard

o ASME B16.20 Metallic Gaskets for Pipe Flanges;

e EN 10204 Metallic Products. Types of Inspection Documents;

e |P-15 Hazardous area classification standards for installations handling flammable liquids;

e |EC 60079 Electrical apparatus for explosive gas atmospheres.

1.3.3 TCO STANDARDS

e A-ST-2008 - Basic engineering design data;

e CIV-SU-398-TCO — Fabrication of Structural and Miscellaneous Steel;

e CIV-DU-5009-TCO — Structural Design Criteria;

e COM-PU-4738-TCO - Internal coatings;

o COM-SU-4743-TCO — External Coatings;

e COM-SU-5191-TCO — Coating Systems;

e CPM-SU-5244-TCO — Preservation of New Equipment During Transportation and Storage;
e H-ST-2101 — CtaHaapTbl U UCXOAHbIE AaHHbIE AN NpoekTupoBaHust cuctem OBKB;
e H-ST-2107 — KoTenbHble YyCTaHOBKM U CUCTEMbI OTOMMEHUS

e |RM-SU-1381-TCO — Thermal Insulation for Hot Lines, Vessels and Exchangers;

e SID-SU-5106-TCO — Safety in design;

e 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:

1. Work Order No0.60983627 between TCO LLP and WoodKSS LLP;

2. General Service Order No.CW1730071 between Tengizchevroil LLP and WoodKSS LLP
as of 27 June 2019;

3. Appendix A to Work Order- Scope of Work;

4. Design Assignment.
General Designer — WoodKSS LLP (category | design license No. 22015392 dated
19.02.2022).

The Project Client — Tengizchevroil LLP.

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

The boiler house was put in service in 1988. The boiler house consists of two hot
water boilers. The boiler house is designed to provide MP steam for the plant's units and LP steam for
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off-site facilities. The boiler house also provides heating water for water heating circuits of process
pipelines, production facilities, instruments and instrumentation equipment of KTL-1 and KTL-2, off-
site facilities and administrative buildings.

Hot water boilers operate only during the heating season from October 15 to April 15. Under normal
operation only one hot-water boiler K26-1 or K26-2 is duty and the other is spare.

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,
e water pressure downstream the boiler is 12 barg,

e volume of water heated in the boiler is from 580 to 800 m3/h.

Combustion chambers of hot water boilers are designed to run on fuel gas or black fuel oil. The required
draught in the combustion chambers of hot water boilers is maintained by exhaust fans GB-08 and GB-
09.

Technical survey Report of the condition of the boiler house is expected from TCO (on hold).
Material of flue-gas stacks is steel St3, Size 1600x2000mm, located on metal supports at 6.m.

Initially, the existing reinforced concrete stack for KTL boiler house was designed for 3 steam and 2
hot water boilers. With non-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
including but not limited to low flue gas flow and low flue gas temperature.

This caused damage to the stack. Large areas of concrete in the area from 71m to 111m elevation
were damaged, Concrete chunks periodically fell causing a significant risk to operating personnel.
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
general and the hot water boilers in particular.

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 0-3000-X-001
Height m 121
Upper internal diameter m 3.6
Flue gas temperature °C Max. 250

Norm.: 130-150

) 10-20°C below normal
Flue gas dew point °C
gas temperature.

Wall thickness mm 180-400
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Parameter UoM . Value

Min.: 50

Exhaust gas 3/
xXhaust gas tlow maIsec Max.: 100

The existing boiler house and stack layout is shown below.
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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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e Capital and operating expenses;
* Regulatory compliance;
e Construction complexity;
e Estimated service life;
* Design uncertainties;
e Elimination of the root cause/mechanism of damage;
e Environmental impact and industrial hygiene.
It was also decided that a new stack shall be installed before dismantling of the old one. At the same

time, dismantling the existing stack is not included in WoodKSS scope of work.

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) kgflcm2 25

Boiler operating temperature:

a) heating system water - °c

b) when burning gas °c tk'=70 const

c) when burning fuel oil °c tk"=70 const
Rated water consumption through the boiler m3/h 625

Exhaust gas temperature:
a) when burning gas °c 140
b) when burning fuel oil °c 180

Boiler efficiency:

a when burning gas % 92,6
b) when burning fuel oil % 91,1
Rated fuel consumption:
a) natural gas (Qn.r =8500 kcal/nm3) Nm3/h 6350
b) fuel oil (Qn.r =9170 kcal/kg) kg/h 5985
Aerodynamic resistance of the boiler:
a) by flue gases kgfim2 100
b) by air:
primary kgf/m2 730
secondary kgf/im2 150
Hydraulic resistance of the boiler kgf/cm2 1.32
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 OH-21T™M
Rotation speed rom 600
Capacity m3/h 120000
Pressure kgf/im2 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
is located within the Tengiz field. The regional center is Kulsary located at the distance of 110 km;
communication is by means of asphalt motor road and railroad connecting Kulsary and the Tengiz field.

The oblast center is Atyrau located at the distance of 350 km; it is reached by asphalt motor road and
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
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1.7.2 CLIMATIC CONDITIONS
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The climate is sharply continental, arid. The continentality and aridity of climate are manifested in sharp
temperature contrasts of day and night, winter and summer and in rapid transition from winter to summer
in short period of spring. The particular feature 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
process and abundance of direct sunlight. Winter is cold, but short; summer is hot and rather long-
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lasting. The close proximity of the Caspian Sea eastern coast has virtually no damping effect on the
climate of the area.

The climatic parameters as per SP RK 2.04-01-2017 and Report No. 091-3000-AAA-RPT-20007-01:

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

e Standard frost depth for loam and clay — 1,026m.
e Standard frost depth for sandy loams, fine and dusty sands — 1,249m.
e Standard zero isotherm penetration depth:

e Probability 0,9 — 100 cm

e Probability 0,95 — 150 cm

e Absolute maximum air temperature - plus 44.7 °C.
e Climatic area for construction is IVIT

e RoKwind area—-V.

e RoK glaze ice area — Il.

e Snow load area —|I.

e Base wind speed area - V.

The surveyed area is a part of a coastal semi-desert zone with inherent soil and plant complexes.
The coastal meadow solonchak soils are predominating. The vegetation is represented by azhrek,
wheatgrass, saliniferous saltbush, sea blight and various saltworts. The topsoil thickness is 0,05m-
0,2m.

2. FACILITY PLOT PLAN

2.1

PLOT PLAN KEY INDICATORS

2.1.1 SPACE PLANNING SOLUTIONS

All design solutions shall support the following project objectives.

1.
2.

The design shall be functional and fit for the intended purpose;

New facilities shall comply with the requirements for design service life both in terms of operation
and environmental conditions. Proper selection of materials and protective coating is important in
this regard;

Existing safeguards in Tengiz area and at the plant shall not be affected by the design solutions;
New facilities and structures shall not impair the functionality of the existing equipment or utility
systems;

The design shall be ‘construction-friendly’ and maximize the volume of the factory-made or packaged
equipment used that may be pre-fabricated before shutdown. Moreover, the design shall take into
account commissioning and start-up requirements of the project;

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

2.1.2 SITE GRADING

The Project has no provisions for facilities layout change and existing vertical land levelling change. All
activities are performed within existing construction.

2.1.3 FACILITIES LAYOUT PLAN
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The designed stack is located 14.3 km from the control point of the Tengiz airfield. The layout plan and the
Wood KSS Conclusion are under consideration by TCO Tengiz Airfield. 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
gas pollution of the air basin.

The stack is a steel shaft, free-standing without tie-rods, and located outside the OBH building.

The preliminary project estimate assumes a 25-meter-high stack with 1.1 meter diameter. Prefabricated stack
is used and once a potential supplier is identified, all stack specifications will be clarified.

Stack size was calculated based on the current operating mode of the boiler unit: one boiler is operating, the
other is in hot standby. The fuel is natural gas, which is supplied continuously, the source of which is the
Tengiz field's own gas.

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 conditions near to existing stack. Then this Hysys model was
used to estimate flue gas process parameters matching with boilers actual operating parameters for basis of
design.

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
where TCO INDX data and TCO Environmental team measurements were combined.

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
system estimation. Appropriate safety and design margins were considered in Hysys Simulation Model for
fuel gas supply as well as for maximum generated flue gas flowrate.

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 UuoMm 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 -— 78.913885%

CO2 - 3.0057424%
Methane — 0%

Ethane- 0%

Propane - 0%

iso-Butane - 0%

n-Butane - 0%

iso-Pentane - 0%
n-Pentane - 0%

n-Hexane - 0%
M-Mercaptan — 0.000045%
E-Mercaptan — 0.0000023%
2C3Mercaptan — 0%
nPMercaptan — 0%
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Parameter uom Value

nBMercaptan — 0%
COS - 0.0000248%
H2S — 0.0000085%
H20 — 5.4606576%
Oxygen — 12.6196347%
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 of hot water boilers.

**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 House).

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
for maximum & minimum flue gas flow. Different cases were modelled in Hysys Simulation and regarding to
results of flue gas temperature drop on inner/outer of Stack, the Stack and new duct lines to be heat insulated
to avoid any condensate formation on inner and outer wall of Stack and duct lines.

Flue gas water dew point is 34 deg.C as per Hysys Simulation Model when flue gas in stack will be cooled
up at coldest ambient temp (-36 deg.C as per A-ST-2008) during water boilers shutdown, and in this case
the amount of formed condensate is 0.007 m3 for stack with approximately 2 m diameter and 30 m height
with additional 50% margin to new stack size.

Flue gas acid dew point is 89.6 deg.C with 10 times more H2S concentration (0.00008 mol%) in flue gas
regarding to Hysys simulation, as for H2S concentration (0.000008 mol%) regarding to Hysys acid dew point
is not a number according to the calculation made during the design.

New steel stack is designed in accordance with UTL-DU-2829-TCO, ST RK EN 13084-1-2011, SN RK 4.02-
05-2013, SP RK 3.02-128-2012, SP RK 4.02-105-2013, API STD 560.

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

e A flexible compensator at the stack-flue gas stack junction designed to dampen vibrations and shifts
under the influence of various factors;

e A manhole at the base of the pipe for inspection, which allows monitoring the condition of the stack;

e A 2-inch flanged drain pipe for condensate drainage;

o Nozzles for flue gas sampling probes;

e Platforms and ladders for safe ascent and descent of personnel;

e Lifting lugs/pins;

e Heat insulation on the outer surface of the stack shaft;

e Lightning protection.

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 1.1 (Supplier to confirm)
Basement diameter m 2 (Supplier to confirm)
Wall thickness mm Min.5 (Note 1)

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
by the Supplier.

To protect against corrosion, the stack inner surface is coated according to system 2.5 in accordance with
COM-SU-5191-TCO and COM-PU-4738-TCO, the outer surface - according to system 12.1 in accordance
with COM-SU-5191-TCO and COM-SU-4743-TCO.

To prevent condensation of ambient air moisture on the outer surfaces of the stack, heat-resistant, non-
combustible thermal insulation is provided in accordance with SP RK 4.02-105-2013, MSN 4.02.03-2004 and
IRM-SU-1381-TCO. Condensation in stack is possible only during the shutdown of the water boilers, when
the flue gases in the chimney are cooled down to 34 deg.C (flue gas dew point) at the lowest ambient
temperature (-36 deg.C).

Ladders and platforms with protective fencing on the outside of the stack are provided in accordance with
SID-SU-5106-TCO for safe maintenance and access to the flue gas sampling nozzles.

Flue Gas duct

Flue Gas duct lines are a system of steel pipes and transitions designed to remove combustion products,
gas-smoke mixtures that are formed during fuel combustion in boiler units.

Flue Gas duct piping is assumed in an above-ground design on supports with 6 m hight. Above-ground duct
lines with the stack shaft is connected using a flexible compensator. Duct lines tie-ins are considered at the
outlet of the existing GB-08/09 smoke exhausters. Tie-in points are agreed with TCO Operations.

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-08/09 blowers was redirected to the new stack.

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

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
removal of combustion products. 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-TCO. All welds connecting
structural elements, as well as welds bearing the working load, are accepted in accordance with UTL-DU-
2829-TCO. Smooth transitions are used to minimize pressure differences in the stacks. The duct lines ensure
high-quality removal of flue gases, are resistant to corrosion, and also comply with fire safety requirements.

To prevent condensation of ambient air moisture on duct lines outer surfaces, heat-resistant, non-flammable
thermal insulation is provided in accordance with SP RK 4.02-105-2013, MSN 4.02.03-2004 and IRM-SU-
1381-TCO.

Table 6: Designed Fuel Gas duct lines Specifications

Parameter UoM Value
Steel material Carbon Steel
Cross-section diameter / sizes m 1600 x 2000 (Supplier to clarify)
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At least 7 (taking into account a 2

Wall thickness mm '
mm corrosion allowance)

The duct lines are provided with expansion joints to compensate for temperature expansions, eliminate
vibrations, deformations and shifts of stack structures under the influence of various factors.

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:

e Manhole for inspections, which allows to control the condition of the duct lines.

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

4. CIVIL

41 GENERAL

Civil and Structural design scope covers:

Installation of bored piles for a new stack.

Construction of pile cap for a new stack.

Construction of reinforced concrete foundations for steel flue-gas stack supports;
Construction of steel flue-gas stack supports;

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:

e CIV-DU-5242-TCO - Civil Design Criteria;
CIV-DU-5009-TCO - Structural Design Criteria;
e CIV-SU-850-TCO - Plain and Reinforced Concrete.

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 206-2017. Concrete shall comply with TCO specification No CIV-SU-850 for
plain and reinforced concrete;

Reinforcement for reinforced concrete frame structures shall be in accordance with GOST GOST 34028-
2016 6727-80. Reinforcement mesh shall meet the requirements of GOST 23279-2012 Welded Reinforcing
Meshes for Reinforced Concrete Structures and Products and GOST 10922-2012 Welded Reinforcing
Products and Inserts, Welded, Lap and Mechanical Joints for Reinforced Concrete Structures.

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
a minimum elongation of 12%. Bonding classification - a deformed rebar, type 2 (ribbed).

Lifting hooks shall be made of mild steel bars, type A240, in accordance with the norms GOST 34028-2016
with a minimum standard strength of 235 N/mm2 and a minimum elongation of 22%. Bond classification -
smooth.

The calculation for the foundation was carried out in Staad Pro, document No. 091-3000-MM-CAL-20005-
01.
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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-beams, channels, angles and plates. Structural steelwork, in view
of the work nature, generally represent one-off pieces to be assembled in assembly shops or on site.
Structural steelwork shall be in accordance with TCO Specification CIV-SU-398-TCO and relevant RoK
codes and standards. Steelwork calculations shall be made using allowable stress design method. 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 Rolled Products for Structural Steel Constructions. 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
System 3.2 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 -40°C shall be used.

All welded connections shall be in accordance with GOST 5264-80 and AWS D1.1.

44 MATERIAL SELECTION

During material selection, the probability of corrosion development over a 20-year period of facility
operation shall be considered. Material selection shall be based on the latest revision of TCO Specification
W-ST-2023.Rev.1 Materials Selection Philosophy.

4.5 AREA SEISMISITY

According to SN RK 2.03-30-2017 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-64 scale, which corresponds to the Seismic Zoning Plan of Atyrau Region approved on 22.04.2002.

4.6 CORROSION PROTECTION OF BUILDING STRUCTURE

All steelwork shall be protected against corrosive actions by priming and painting in accordance with
SN RK 2.01-01-2013 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:

e Install and connect new power cables

e Install new cable trays

e |Install earthing and lightning protection system
e |Install heat tracing system

The existing power distribution boards shall be used as the power supply source.

Electrical design is based on the following philosophy:

e Facility and personnel safety

e Environmental conditions on the site

e Reliability of power supply

e Minimisation of space, weight and cost

e Ease of maintenance and operation

e Possibility of future expansion

o 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-TCO General Electrical Design for Onshore Facilities.

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:
e 3300-MCC-36035

The new emergency lighting system is powered from the existing uninterrupted power supply:
e 3300-UPS-38655

e Electrical Connection Permit

New consumers will be powered from two systems under the project, which are operating power supply
(WPS) and the uninterrupted power supply (UPS). That is, we have 2 different power sources. The first
source (operating power) does not need an ECP, since the load is small. The second source (UPS) requires
ECP, which was requested by Wood KSS as an engineering entity and is expected from TCO.

5.3 CABLES AND CABLE GLANDS

Type C1 cables (CU/XLPE/SWA/PVC) shall be used to feed consumers according to TCO specification ELC-
SU-6032-TCO. Conductors shall be stranded annealed bare copper conductors.

Type H1 cables (CU/PVC) shall be used for grounding according to TCO specification ELC-SU-6032-TCO.
Grounding conductors shall be stranded annealed bare copper conductors.

Compression type cable glands shall be made of nickel-plated brass, provide an inner and outer seal for
outdoor applications and be suitable for the termination of the cable types specified in the material requisition.

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
(Ex e/Ex d) cable glands.
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Cable glands shall meet TCO specification ELC-SU-1675-TCO.

5.4 CABLE INSTALLATION

Power cables are installed above the ground in trays as specified in the project. Electrical and Instrumentation
cables shall be run in separate cables trays.

The cables shall be marked in accordance with the cable schedule. Cable markers should be stainless steel
with embossed cable number in accordance with TCO Specification ELC-SU-1675-TCO and TCO Standard
P-ST-6014.

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
due to ground faults and static discharge.

Grounding system resistance shall be as low as reasonably practicable but shall not exceed 1 ohm at any
point in the grounding system.

All non-current carrying metal parts of electrical equipment are connected to the common grounding system.
This includes equipment casings, cable armour, cable glands, junction boxes and cable trays. In addition,
each steel structure, element and equipment shall be properly connected to the grounding system in
accordance with construction drawings.

Unless otherwise specified, all piping, metal ducting and vessels shall be electrically bonded across flanges.
All new equipment and steel structures are connected to the existing grounding system.
The grounding system are designed to meet the requirements of the following regulatory documents:

¢ PUERKZ2015
e P-ST-6003 and P-ST-6004
e ELC-DU-5135-TCO

Lightning protection is implemented in accordance with the requirements of SP RK 2.04-103-2013*, ST RK
IEC 62305-3-2018, PUE RK.

Natural and artificial lightning rods and down conductors are used in the area to protect buildings, structures
and outdoor installations from direct lightning strikes.

Construction structures with metal elements that meet the requirements (trusses, beams, steel columns and
other elements) are used as natural lightning rods and down conductors.

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:

Preparing a cable trench and laying HDPE pipes;

e |Installing splice box;

e Laying new temporary fiber optic cables to cabinets 080-LT-30000-003 and 080-MT-399-RTU-
0005 in the radio shelter;

e Disconnection of existing fiber optic cables from cabinets 080-LT-30000-003 and 080-MT-399-
RTU-0005 and connection of new temporary fiber optic cables;

o Dismantling existing fiber optic cables from cabinets 080-LT-30000-003 and 080-MT-399-RTU-
0005 to new temporary splice boxes;
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e Connecting existing and new fiber-optic cables in temporary splice boxes.

6.2 1&C REQUIREMENTS

This project does not provide for the installation of control and measuring instruments.

Automatic Emission Monitoring System (AEMS)
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
81.7 tons/year of pollutants, which is significantly less than the criteria specified in the "Rules for Running an
Automated Environmental Emission Monitoring System During Industrial Environmental Control" issued by
the the Order No. 208 of the Minister of Ecology, Geology and Natural Resources of the Republic of
Kazakhstan dated June 22, 2021.

Also, current TCO Process Reglament for maintaining Boiler Water KTL-1.2 specifies the following:
1. The Boiler House includes two KVGM-50/150 hot water boilers and the corresponding auxiliary
equipment required for heating thermal clamping water. Hot water boilers operate only during the
heating season, from October 15 to April 15.
2. Boiler heating capacity - 50 Gcal/hour.

Based on the above, the total thermal capacity of the KTL-1.2 Boiler Water is 100 Gcal/h, and the emission
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
pipes and with the installation of splice boxes.

The splice boxes are installed on an existing support at a height that provides access for maintenance.

The cables shall be marked in accordance with the cable schedule. Cable markers should be stainless steel
with embossed cable number in accordance with TCO Specification ELC-SU-1675-TCO and TCO Standard
P-ST-6014.

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

Compression type cable glands shall be made of nickel-plated brass, provide an inner and outer seal for
outdoor applications and be suitable for the termination of the cable types specified in the material requisition.

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
(Ex e/Ex d) cable glands.

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 (Instrumentation Design Basis).

TCO telecommunications infrastructure and information transport system I-ST-2002.
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7. SAFETY MEASURES

7.1 WORK ORGANIZATION

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

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
responsibility of the health and safety personnel. The basic principle of labour protection through all levels of
management shall be recognition and ensuring priority of life and health of personnel over production results.

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

- provision of personnel labour safety trainings;

- safe operation of process equipment;

- safe production processes;

- safety of production buildings and facilities;

- standardization of sanitary and living conditions;

- provision of operating personnel with personal protective equipment (PPE);
- provision of sanitary and domestic services for operating personnel;

- optimal regime of work and rest;

- promotion of safety and labour protection.

Occupational safety specialists shall exercise control over the following:

- safety of all types of processes and production equipment;

- compliance with the rules established by TCO Policy and relevant state codes, regulations,
guidelines on labour protection and industrial sanitation by Company personnel;

- organization of safety and labour protection trainings, knowledge assessment and certification
for workers, engineering and other personnel;

- timely conduct of tests and technical inspections of pressure vessels and boilers,

- lifting equipment, control instruments subjected to periodic tests and inspections;

- condition of safety devices, interlocking devices and other technical safety controls;

- 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
be incorporated into the existing HSE management system.

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.

7.21 CRITICALITY RATING OF THE DESIGNED FACILITY
Criticality rating of the designed facility in accordance with the Rules on assignment of buildings and
structures to technically complex projects No.165 of Section 2, Clause 9, sub-clause 2, refers to facility of
the criticality rating Il (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
clothing, safety shoes, hard hats, goggles, hearing protection and gloves. In addition, each on-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

Personal
No Protective Life Cycle
Equipment (months)
(PPE)
1 Goggles Until worn out
2 Hard hat 24
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
personnel and compliance with RK Environmental Code. The designed facility shall comply with the safety
requirements for operation in corrosive environments. In accordance with TCO requirements and state
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:

* Flue gas ductwork arrangement considers potential ruptures and requirements for safe maintenance;
* Flue gas ductwork arrangement provides convenient and safe access for maintenance and operation;

e All non-current-carrying metal parts of equipment and power units are grounded for personnel
protection against electric shock;

* Field facilities are provided with the required first aids to be used in emergency situations;
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® Personnel shall be instructed on how to drive vehicles in the field. In accordance with TCO
requirements, vehicles shall be provided with first aid kits and drivers shall be instructed on the actions
in emergency situations;

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

® Processes, equipment, materials used shall be provided with RoK Certificate of Conformance and/or
Permit to Use issued by the authorized Industrial Safety Agency as per RoK legislation requirements;

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

8. CONSTRUCTION ORGANIZATION

8.1 GENERAL WORK REQUIREMENTS

Construction is planned to ensure stack availability by the scheduled date. Upon completion of
commissioning of boilers the Client will commission the new stack step-by-step.

The following works shall be performed before commencement of construction:

- Initial site survey; Based on the survey findings, the final finished levels required in accordance with
drawings and TCO Representative's instructions, shall be identified and agreed with TCO Representative.
Any discrepancies or non-conformances shall immediately be brought to the attention of the TCO
Representative for review and approval before commencement of work;

- The stack shall be dismantled in accordance with SN RK 1.03-00-2022 and SP RK 1.03-109-2016 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,
their submission for TCO approval. Construction work shall start only after the Method Statement is approved
by TCO.

- For the detailed description of Construction Management Plan please refer to document No.091-3000-
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
on the people directly involved in construction works, as well as on flora and fauna.

The project provides for measures to limit the adverse effect of noise and reduce vibration in accordance
with GOST 12.1.012-2004 Occupational Safety Standards System. Vibration Safety. General Safety
Requirements and GOST 12.1.003-2014 Occupational Safety Standards System. Vibration Safety. Noise.
General Safety Requirements.

Noise and vibration are physical factors which affect people. The project provides for the following measures
to protect personnel from noise, one of the forms of the exposure that is impossible to adapt to:

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

e personnel will be provided with PPE for hearing protection;

e 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
accordance with GOST 12.1.003-2004 Occupational Safety Standards System. Noise. General Safety
Requirements and TCO standards. During construction works, 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
control measures in the transmission path.

Vibration levels during the operation of construction machinery (not exceeding 63 Hz as per 12.1.012-2004)
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:

e protection of personnel from the consequences of natural and man-made emergencies;
® increase of stability of the facilities operation in wartime;

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

e creation of conditions for carrying out rescue and other urgent works in the centres of defeat, in the
zones of accidents, catastrophes and natural disasters.

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

e 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
emergency;

e ensuring appropriate spacing distance between the designed facilities that limit the spread of fire;
e use of a high fire resistance construction materials and products;
* Provision of the facility with means of gas control;

e 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

OBH Stack Upgrade considers a possibility of hazardous atmospheric emissions and discharges. The project
provides for a number of solutions to minimize the possibility of harmful substances emissions and discharges
into the atmosphere and on the soil surface and ground.
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* Selection of appropriate materials for equipment and piping;

* Reliable sealing of joints when connecting stacks;

* Protection of equipment and materials from corrosion;

e Control of stack condition during operation;

* Preventive and scheduled maintenance;

* Quick detection and elimination of occurred leaks of flue gases from the stacks;

* Training of operating personnel.

The designed facilities will be located at a safe distance from the existing facilities in accordance with the
relevant codes.

Equipment and materials used in accordance with their technical characteristics ensure their safe operation.
Arrangement of the designed structures ensures convenient and safe maintenance.

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

The aboveground stacks are routed on non-combustible racks and supports.

The listed technical solutions will minimize the possibility of harmful substances emissions and discharges
into the atmosphere, on the ground surface and soil.

The main types of waste generated during the implementation and operation of the production facility are
municipal solid waste (MSW).

This type of wastes is generated during day-to-day activities of the construction teams and operational
personnel. This waste includes waste streams from packaging materials, glass, plastic, paper, cardboard,
tins/containers, old clothes, office waste etc.

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. OBLLUME CBEOEHUA

1.1 BBEOEHMUE

KaszaxcTtaHckum  MHOronpoduribHbIM ~ MHCTUTYTOM  PekoHcTpykuun un  Passutua (KasMUPP)
BbIMOMHEHbl  paboTbl MO  KOMMIIEKCHOMY  HayYHO-TEXHMYECKOMY OOCrefoBaHWM0  HECyLmMx
CTPOUTENBHBLIX KOHCTPYKLMI xerne3obeToHHon abimoBon Tpybbl « TCO Tengiz OBH stack 0-3000-X-
001» cyuiecTBytoLLEN KOTESNTBHON Ha MecTopoXaeHnn TeHrns, B XKblnblONCKOM panoHe, ATbipaycKomn
0b6nacTu ¢ OLIEHKOW ee TEXHNYECKOro coCcTosAHMS B 2023r.

CornacHo TEXHNUYECKOMY 3aKJllo4eHUK Mo pes3ylibTaTaM  BbINOJIHEHHbIX pa60T COCTOAHNE
»Kene3obeTOHHOro cTBosa AbIMOBOM pr6b| OLEeHEHO B LLEJTOM KaK npe,u,aBapMVlHoe.

Ha ocHoBaHum atoro, B TLLUO 6bINo NpMHATO pelleHne o0 NPOeKTUPOBaHUM HOBOW ObIMOBOW Tpybbl C
COOTBETCTBYIOLLUM NEPENOLKITIOHYEHNEM NHXKEHEPHbBIX CETEN OT CYLLECTBYIOLLEN ObIMOBOM TPYOHLI.

1.2 TMPUHATBIE COKPALLEHUA

CokpalleHuss HaumeHoBaHue

TWO TeHruswespounn

PK Pecnybnuka KasaxcTtaH

KW KoHTponbHO-n3MeputernbHble Npnbopbl
KTh KomnnekcHasi TexHornormyeckasi IMHns
TY TexHu4yeckme ycnosus

POOC Pasgen OxpaHa Okpyxatowen Cpeabl

OCT "ocymapcTBeHHbIN cTaHOapT

1.3 TNEPEYEHb CCbIJIOYHbIX AOKYMEHTOB

1

.3.1 NMEPEYEHb HOPMATUBHbIX AOKYMEHTOB PECIYBJINKUA KASAXCTAH

TexHunyeckuin pernameHT «Obwme TpeboBaHMs K NoXapHOW 6€30MacHOCTNY, YTBEPXKAEHHBIN
npvka3om MuHMCTpa no YpesBbluaiiHbIM cuTyauuam Pecnybnukm Kasaxcrad ot 17 asrycra 2021
ropa Ne 405;

«3Qkonoruyeckun kogekc Pecnybnvkmn KasaxctaH» oT 2 aHBapsa 2021 Ne 400- VI,

Mpuka3 MuHMUCTpa akonoruu, reonornm 1 NpUpoaHbIX pecypcoB Pecnybnuku KaszaxctaH ot 13
nions 2021 roga Ne 246. 3apeructpupoBaH B MunncTtepcTBe toctuumm Pecnybnvku KasaxctaHn 15
nonst 2021 roga Ne 23538

MpaBuna obecneyeHns NPOMbILLIEHHON 6€30NacHOCTN AN ONacHbIX NPOVU3BOACTBEHHbIX
006BHEKTOB HE(PTAHOW 1 ra30BOW OTpacnen NPOMbILLEHHOCTH, YyTBepXaeHHble [pukazom MUnP PK
oT 30 nekabpsi 2014 roga Ne 355;

MpaBuna obecneyeHns NPoMbILLNIEHHOW 6e30MacHOCTU Mpu dKcnnyaTauun obopyaoBaHus,
paboTatoLlero nog gasneHueMm, yteepxaeHHole Mpukazom MAMP PK ot 30 gekabps 2014 roga Ne
358;

CIl PK 2.04-01-2017 CtpowuTtenbHas knuMaTonorus
CIT PK 4.02-105-2013 KoTenbHble yCTaHOBKMW.
CH PK 4.02-05-2013 KoTesbHble yCTaHOBKM.

MY3 - MNpaBnna ycTponcTBa 3NEeKTPOYCTAHOBOK, YTBEPXAEHbI U BBEAEHbI B AENCTBUS MPUKA30M
MwuHucTpa aHepreTukn Pecnybnumkm KasaxctaH ot 20 mapTta 2015 roga Ne 230
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e CHPK 1.02-03-2022 — NMopsigok pa3paboTku, COrnacoBaHng, yTBEPXKAEHUS U COCTaB MPOEKTHOM
OOKYMEeHTaLUn Ha CTPOUTENbCTBO;

e CIPKEN 1991-1-1: 2002/2011 EBpokoa 1: BosgencTsums Ha HecyLume KOHCTpyKuun. YacTb 1-1.
CoBCTBEHHbIN BEC, MOCTOSAHHbIE U BPEMEHHbIE Harpy3ku Ha 3aaHus;

e CITPKEN 1991-1-3:2004/2011 EBpokoa 1: Bo3geicTBusa Ha HecyLme KOHCTpyKuun. Yactb 1-3.
CHeroBble Harpysku;

e CITPKEN 1991-1-4:2005/2011 EBpokoa 1: Bo3aencTBusa Ha HecyLme KOHCTpyKumK. YacTtb 1-4.
BeTpoBble BO3aeNcTBuS;

e HTIM PKO01-01-3.1 (4.1)-2017 Harpyskun n Bo3gencteus Ha 3gaHuns. Yactb 1-3. CHeroBble Harpysku
(k CIN PK EN 1991-1-3: 2005/2011) YacTb 1-4. BeTpoBbie Bo3genctaus (k CIM PK EN 1991-1-4:
2003/2011);

e CI1PKEN 1991-1-5: 2003 EBpokog 1: Bo3gencTsus Ha HecyLme KOHCTpyKummn. Yactb 1-5. Obwime
BO34encTBuA. TemnepaTypHble BO30eNCTBUS;

e CITPKEN 1993-1-1: 2005 «[NpoekTupoBaHue cTanbHbIX KOHCTPYKLUUIAY;
e CTPKEN 1090-2-2021 «M3roToBneHme cTanbHbIX 1 antoMUHUEBBLIX KOHCTpYKUnn.YacTb 1-3;

e CI1PKEN 1992-1-1: 2004/2011 EBpokog 2. [poekTnpoBaHmne xene3obeToOHHbIX KOHCTPYKLNIA:;

e CITPKEN 1993-3-2:2006/2011 lNpoekTupoBaHMe CTanbHbIX KOHCTPYKUMIA. YacTb 3-2. baluHwu,
MaJTbl U AbIMOBblE TPYObI. [IbiMOBbIE TPYObI;

¢ HauuoHanbHoe npunoxexue k CIN PK EN 1993-3-2:2006/2011 lNpoekTupoBaHue cTarnbHbIX
KOHCTpYKUMi. YacTb 3-2. balwHn, MayTbl 1 AbIMOBbIE TPYObI. [IbIMOBLIE TPYObI;

e CTPKEN 13084-1-2011 Tpy6bl abimoBble cBoboagHocTosWMe. HacTb 1. O6wue TpeboBaHus;
e CTPKEN 13084-6-2017 TpyObl obiMoBble cBoOGogHOCTOsILWLME. YacTb 6. CTanbHble BHYTPEHHNE
TpyObl. [IPOEKTUPOBAHNE N MOHTAX;

e CTPKEN 13084-7-2017 Tpy6bl gbiMoBble cBOboAHOCTOSAILME. YacTb 7. CTanbHble
LUITMHOPUYECKME 3NIEMEHTDI, MPUMEHSIEMbIE B OOHOCTEHHbIX CTallbHbIX AbIMOXO4AX M B CTallbHbIX
BHYTpPEHHMX Tpybax. TeXHNYECKME YCINOBUSI HA NPOaYKLMIO;

e CITPK 3.02-128-2012 CoopyXeHusi NPOMBbILLIIEHHbIX NPeAnpUaTUR;

e OH[I-86 MeToauvka pacyeTa KOHLEHTpauun B aTMoCcepHOM BO3ayxe BpedHbIX BELLECTB,
cofepxaluuxcsi B Bblopocax npeanpusaTuii;

e CHPK5.01-02-2013 OcHOBaHWs 30aHUIN 1 COOPYKEHNI;

e Cl1PK5.01-102-2013 OcHOBaHMSA 34aHUIN 1 COOPY>KEHNI;

e MCH 4.02.03-2004 Tennoas nsonsums obopyaoBaHuns 1 TpybonpoBoaos;
o CH PK4.04-07-2023 OneKkTpoTexHu4eckmne yCTpOmnCTBa;

e CI1PK 4.04-109-2013 lNMpaBuna NnpoekTMpoBaHMs CUIOBOTO 1 OCBETUTENBLHOIO 060pyaAOBaHNUS
NPOMbILUTIEHHbIX NPeaNnPUATUN;

e CI1PK2.04-103-2013 YCTPONCTBO MOJSIHNE3ALLMNTLI 34aHWUIA U COOPYXKEHWI;
e CHPK 1.03-05-2011 OxpaHa Tpyaa v TexHuka 6e30nacHOCTU B CTPOUTENBLCTBE;

e CI1PK2.02-106-2019 lNpoekTupoBaHne cuctTeM noxxapHom 6e30nacHOCTM 06BHEKTOB
TeHrnaweBponn,

e [OCT 12.1.005-88 CCET. O6Lue caHnTapHO-rurneHmyeckme tpeboBaHms K BO3oyxy paboyen
30HbI;

e [OCT 12.1.010-76 CCET. B3pbiBo6e3sonacHocTb. Obume TpeboBaHus;
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1.3.2 MEXAYHAPOOHbLIE CTAHOAPTDI

API STD 560 OrHeBble HarpeBaTenu obLlero Ha3Ha4YeHus;

ASME B16.5 TpyGHble cdonaHubl  onaHuesble donutuHrn: NPS1/2-NPS 24,
MEeTPUYECKNI/AMOBBIN CTaHaapT

ASME B16.20 MeTannuyeckue npoknagkv ansa TpyoHbix donaHues;
EN 10204 Vzgenua metannuyeckme. Tunbl JOKYMEHTOB MPUEMOYHOrO KOHTPONS;

IP-15 Hopmbl knaccudmkaumm onacHbIX 30H A58 yCTaHOBOK, paboTarLwmx ¢ OrHeonacHbIMm
XVOKOCTAMM;

MO3K 60079 OnekTpuyeckme annapatbl AN B3pbIBOONACHbLIX ra3oBbIX aTMOcdep.

1.3.3 CTAHOAPTbI TWLO

A-ST-2008 — VcxogHble AaHHbIE ANs NPOEKTUPOBaHMS;

CIV-SU-398-TCO — MN3roToBreHne MeTanmnoKOHCTPYKLNA N3 KOHCTPYKLMOHHBLIX 1 MPOYnNX BUAOB
cTtanu;

CIV-DU-5009-TCO — Kputepun npoeKkTupoBaHusi 30aHUN U COOPYKEHUN;
COM-PU-4738-TCO — BHYTpeHHUE NOKPbITUS;

COM-SU-4743-TCO — Hapy>xHble NOKpbITUS;

COM-SU-5191-TCO — Cucrtembl NOKPbLITUS;

CPM-SU-5244-TCO — KoHcepBauusa HoBoro o6opyoBaHus BO BpeMsi TPAHCMOPTUPOBKM 1
XpaHeHus;

H-ST-2101 — CtaHgapTbl 1 UCXoOHble AaHHble Ans npoekTupoBaHusa cuctem OBKB;
H-ST-2107 — KoTenbHble yCTaHOBKM U CUCTEMbI OTOMNSEHNS;

IRM-SU-1381-TCO — Tennousonauus gns ropsavmx Tpy6onpoBoaoB, COCYa0B U
TENNOOOMEHHWKOB;

SID-SU-5106-TCO — PykoBoAcCTBO N0 TexHMKe 6e30nacHOCTM Npy NPOEKTUPOBaHWUY;

UTL-DU-2829-TCO - lNpoekTnpoBaHne n N3roToBfieHMe naporeHepaTopos.

1.4 OCHOBAHME O51A PASPABOTKU NPOEKTA

MpoekT «MopaepHu3aumsa AbiMoBoON Tpybbl CTapor KOTenbHOW» pa3paboTaH HAa OCHOBaHWUKU CreayoLnxX
[OOKYMEHTOB:

1. Hapsapg-3aka3 Ne 60983627 mexxay TOO «TLLO» n TOO «WoodKSSy;

2. TeHepanbHbIN JoroBop noapsigHoro obcnyxmeadma CW1730071, mexgy TOO
«TeHrnswesponn» n TOO «WoodKSS» ot 27 nona 2019 r;

3. [MpunoxeHune A k 3akady Ha BbinonHeHue pabot - O6bem paborT;

4. 3agaHue Ha NPOeKTUpoOBaHME.

eHepanbHbin npoekTupoBwnk — TOO «WoodKSS» (nvueHsms Ha npoekTHyw AesTenbHocTb |
kateropumn Ne 22015392 ot 19.02.2022).

3akasunk npoekta — TOO «TeHrnswesponny.
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[MpoekT BbINOMHEH C cobniogeHnem OeNCTBYHOLIMX HOPM U MpaBurl, COOTBETCTBYeT TpeboBaHusM
B3pbIBO M noxapobesonacHoctu PK n obecneurBaeT 6e3onacHyto akcnnyaTaumio 3anpoeKkTMpoBaHHbIX
00BbEKTOB.

1.5 CYLWECTBYIOLWEE NONOXEHUE

3aBoackasa koTenbHas Obina BBegeHa B akcnnyataumio B 1988 rogy. KotenbHas coctouT K3
OBYX BoOAorpenHbix KoTrnoB. KoTtenbHasa npegHasHadeHa nns obecnedennss napom C[II ycTaHOBOK
3aBoga wu napom HI BHelwHe-3aBOACKMX OOBEKTOB. Takke KoTenbHasi obecnevvBaeT
TennoUKaLMOHHON BOOOM KOHTYpbl BOASAHBIX OOOrPEBOB TEXHOMOrMYecknx TpybonpoBoaoB,
NPOU3BOACTBEHHbIX NMomeLLeHn, npnbdopoB n obopyaosaHus KUI yctaHoBok KTJI-1 u 2, BHelwHe-
3aBOACKMX OOBEKTOB 1 aAMUHUCTPATUBHO- ObITOBbLIX 34aHWMN.

BoporpeiHble KOTNbl paboTaltoT TONbKO B OTOMUTENbHLIN Ce30H ¢ 15 okTabps no 15 anpens. Mpu
HOpMarnbHOM pEXMMEe TONbKO OAMH BogorpenHbin koten K26-1 wnu K26-2 pabGotaeT, a apyron
HaxoauTcs B pe3epBse.

CyuwecTBytowime BogorpenHole kotnbl Tuna KB-IM'M-50-150 (K26-1/2)c npuHyauTensHOW uupKynsumen
NPOU3BOAAT ropsiyyio Bo4y CO CrieayLnMmn napaMmeTpamu:

e Tennosasi MOLWHOCTb KoTna - 50 Nkan/u,
e MakcuMmanbHasi Temneparypa BoAbl nocne kotna - 150°C,
e [aBrieHue BoAbl nocre kotna — 12 6ap mso.,

e 0bObem BoAabl, Harpeton B koTne - oT 580 go 800 m3/4.

Kamepbl cropaHums BOAOrpenHbIX KOTNOB NpeaHa3HayeHbl Anst paboTbl Ha TONNMBHOM ra3e Unv MasyTe.
Tpebyemas Tdra B Kamepax CropaHusi BOLOrpPenHbIX KOTMOB MNOAAEPXKMBAETCA BbITSXHBIMA
BeHTUnaTopamun GB-08 n GB-09.

OT4eT No TexHMYecKoMy 0b6CcnefoBaHmMIo koTenbHoW oxungaeTtcs ot TLWO (B 3agepxke).

MaTepuan gbimoxonoBs -ctanb Ct13, Paamep 1600x2000MM, pacnonoXeHbl Ha MeTannm4ecknx onopax
Ha oTMeTKe 6.M.

M3HavanbHO cyulecTBytoLas xenesobeToHHas gpiMoBas Tpyba ang kotensHow KTJ1 6bina paccuntaHa
Ha 3 NapoBbIX 1 2 BOAOrperHbIX koTna. [MNpu HepaboTatoLwmx NapoBbiX KOTAax U CPaBHUTENBHO HU3KOM
Harpyske Ha BOJOrpevHbln koTen (npu pabote Tonbko 1 koTna) AgbiMoBas Tpyba pabotana 3a
npegenamu nepBoHayarnbHbIX TEXHONOrMYECKUX NapamMeTpoB, NPeayCMOTPEHHbIX MPOEKTOM, BKIoYas,
HO HE OrpaHM4YMBasiCb, HU3KUM PaAcXOAOM M HU3KOM TemnepaTypow AbIMOBbIX ra3oB. OTO NPMBOAUMO K
NMOBPEXAEHNIO AbIMOBON TPYObI. Bbinn noBpexaeHsl 6onbluve nnowaan 6eToHa Ha BbicoTe oT 71 Ao
111 wmeTpoB. Kyckm 6GeToHa nepuogudecks naganu, co3gaBas 3HAYUTENbHbIA  PUCK  ONis
obcnyxXuBaroLero nepcoHana. YuuTbiBas W3MEHEHMEe TEXHONMOMMYECKUX PEeXMMOB KOTeNbHOW
YCTaQHOBKM MO CPaBHEHWIO C MepBOHayvarbHbIM MPOEKTOM, ObiNO MPUHATO pelleHve O BBOAE B
aKCnyaTaumio HOBOW AbIMOBOW TPybbl, COOTBETCTBYIOLLEN LieneBOMYy HasHadeHuto kotenbHom KTJ1,
6e3 HeraTVBHOro BNWUSIHUS Ha Hagnexawee (YHKUMOHMPOBAHME N IKCMIyaTauMOHHY0 FOTOBHOCTb
ycTtaHoBku KTJ1 B uenom 1 BogorpenHbiX KOTNOB B YaCTHOCTW.

CyulecTBytlowlass abiMoBasi Tpyba pacroniokeHa 3a npedenamu 34aHusi CTapoil KOTENbHOW U
065MLoBaHa OrHeynopHbIM KMPNNYOM U3 XKene3obeToHa.

Table 1: XapakTepucTuka U TeXHorlormyeckue napaMmeTpbl CyLecTBYloLen AbIMOBO TPY6bI

MapameTp En. Uam. 3HaueHue

Homep obopynoBaHus no cxeme 0-3000-X-001
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MapameTp
BricoTta

BepxHui BHyTpeHHUi anameTp

TemnepaTypa AbIMOBbIX ra3oB

Touka pocbl AbIMOBLIX ra30B

TonwmnHa CTeHKN

Pacxog oTBOANMbIX ra3os

Revision / Pegakuns K01

En. Uam. 3HaueHue
M 121
M 3,6
Makc.: 250
°C

Hopm.: 130-150

10-20°C Hwmxe HopmarnbHON

°C
Temneparyphbl rasa.
MM 180-400
MwuH.: 50
m3/cek
Makc.: 100

CxeMa pacnonoxeHuns CyLecTBYOLLEN KOTENMbHOW 1 AbIMOBON TpyObl MOKa3aHa HUKE Ha PUCYHKE.
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1.6 KPATKOE ONMMUCAHMUE MNPOEKTA

CTpoutenbCcTBO HOBOW AbIMOBOM TpyObl ObINO pekoMeHOoBaHo M cornacoBaHo TLIO wucxogsa w3
cneayroLnx KpUTepues:

e KanuTanbHble 1 3KCnnyaTaunoOHHbIE 3aTpaThl;

e HopmaTuBHOE COOTBETCTBUIE;

e  CrOXHOCTb CTPOUTENbLCTBA;

e PacyeTHbIN cpok cryxObl;

e HeonpegeneHHOCTM B KOHCTPYKUUN;

e YcTpaHeHue OCHOBHOWN NPUYUHbBI/MEXaHN3Ma NOBPEXAEHUS;

o BospgencTtere Ha OkpyKatoLLyo cpedy U MPOMbILLNIEHHYIO TUTUEHY.

Takke ObINO peLleHo, YTO YyCTaHOBKa HOBOW AbIMOBOW TpyObl OOfmkHa OblTb Mpou3BedeHa Ao
OeMoHTaxa cTapoi. [pu 3TOM eMOHTaX CyLLEeCTBYOLLEN AbIMOBON TpyObl HE BXOAUT B 06beM paboT
WoodKSS.

Llenbto npoekta MoAepHu3auum [ObIMOBOM TpPyObl CyLLIECTBYHOLWEN KOTENbHOW, 3akfio4vaeTcs B
YCTaHOBKE HOBOW AbIMOBOW Tpybbl C obecnevyeHneM HagexHbiM, ©e3onacHbiM 1M 3EEKTUBHBIM
TennocHabxeHneM 06bEKTOB 3aBoAa M yaaneHus AbIMOBbIX ra3o0B.

Table 2: OcHoBHble TexHU4Yeckue napameTpbl kotna KB-F'M-50

MapameTp En. Uam. 3HaueHue
TennonponsBoanTENBHOCTb KOTNA [kan/y 50
[dnanasoH perynmpoBaHus
TEONonNpon3BOANTENBHOCTU KOTNa % 20-100
PacuyeTHoe naBnexue (136.) Krc/cm2 25

TemnepaTypHbI pexumM paboTbl KoTna:
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MapameTp En. Uam. 3HaueHue
a) no ceTeBoW Boae - °c
©) Npu cxuraHmm rasa °c tk'=70 const
B) Npv CXXUraHUmM masyTta °c tk"=70 const
Pacxop Bogpbl 4yepes KoTesn, HOMUHAIbHbIN M3/4 625

TeMHepaTypa yxogAawnx ra3oB:

a) Npu CXuraHumn rasa °c 140

©) Npu cxuraHmm masyTa °c 180
KMA kotna:

a) Npu CxuraHum rasa % 92,6

6) Npn cxxuraHMm masyTa % 91,1

Pacxop Tonnuea HOMUHaIbHbIN:
a) npupogaHoro rasa (QH.p =8500kkan/Hm3) HM3/4 6350
6) masyta (QH.p =9170kkan/kr) Kr/y 5985
AapoanHamuyeckoe ConpoTUBIIEHNE KOTNa:
a) No AbIMOBbLIM rasam Kre/m2 100

©) no Bo3ayxy:

nepBuU4HOMY Krc/m2 730

BTOPUYHOMY Krc/m2 150
'Mapasnuyeckoe conpoTuBrieHne KoTna Krc/cm2 1.32
[laBneHne npupoaHOro rasa nepepn roperkom Krc/m2 4820
[aBneHune masyTta nepeg ropenkon (1306.) Krc/cm2 2

Table 3: OcCHOBHbIe TeXHUYECKME NapaMeTpbl cylecTByrOWMUX abimococoB GB-08 u GB-09

MapameTp En. Uam. 3HaueHue
Mopenb OH-21TM
CkopocTb BpalleHus 06/MuH 600
MponssognTENbHOCTD M3/4 120000
[aBneHune Krc/m2 107
MoLwHocTb anekTpoaBurartens kBT 90
Twun anekTpogsuraTens A03-355-S-10-Y3

1.7 XAPAKTEPUCTUKA PANOHA CTPOUTENbCTBA

1.7.1 CBEOEHMWS OB YCNIOBUSAX PAUOHA CTPOUTENIbCTBA

Tepputopus CcTpouMTENbCTBA BXOAMT B cocTaB KbINMbIOWCKOro parnioHa ATblipayckon obnactu
Pecnybnukn KazaxcrtaH n pacnonoxeHa B npefenax Tepputopmm MectopoxaeHuns TeHrns. PanoHHbIN
ueHtp, r. Kymbcapbl, Haxogutcs Ha pacctosHum 110 km; cooblieHne C HUM BO3MOXHO MO
acanbTMPOBaHHOW aBTOMOBUNBHOW W Xemnes3HouW JoporaMm, coeguHsiowmx Kynbcapbl 1
mMecTopoxaeHne TeHrnd. O6GnactHom LUeHTp, r. ATbipay, pacrnonoxeH Ha pacctosHum 350km;
coobLeHne ¢ HAM Mo acdanbTMPOBaHHOM aBTOA0POre M No XXene3Hon gopore, a Takke crneumanbHbIMN
aBunapericamum.
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[MpoekTnpyembli O6GBEKT PacnonOXeH Ha TEPPUTOPUN CYLLIECTBYIOLLEN KOTENBHOW CEBEPHON CTOPOHbI
3aBoga KTI1.

PucyHok 1: MecTtonosnoxeHue MmecTopoxaeHusa TeHrns

KABAXCTAM
/ x“"jnﬁ\
POICCIAR e MecTtononoxeHwe obbexkta
Mecrononomerme
0

Kacnwiiceon mope

S /\
6. I
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1.7.2 KINIMMATUYECKUE YCNOBUA

KnumaT parioHa pesko KOHTUHeHTarbHbIA, apuHbld. KOHTMHEHTanbLHOCTb M apuaHOCTb KnumaTta
NposIBNSETCH B PE3KUX TeMnepaTypHbIX KOHTpacTax OHSA U HOYM, 3MMbI 1 fneTa, B BbiICTpOM nepexoae
OT 3MMbI K JIeTy Npu KOPOTKOM BECEHHeM nepuoge. XapakTepHoW OCOBEHHOCTbIO Knnumarta SBrsieTcs
HEeyCTONYMBOCTb U OedULUTHOCTb aTMOCdEPHbIX OCaZKOB, MarloCHEXbe N CUMbHOEe cayBaHWe CHera,
fonblas CyxoCTb BO3dyxa M MOYBbI, MHTEHCMBHOCTb Mpouecca ucrnapeHuss v obwunve npsmoro
COINHEYHOro ocBelleHns. 3Mma XornogHas, HO HenpoOOoSPKUTENbHAs; NeTo XXapkoe M [OBOMbHO
npogormkutensHoe. HenocpeactBeHHass 6nmM3oCcTb BOCTOYHOrO nobepexbsa Kacnuickoro mops
CMSAryaroLLLEero BIIMAHUSA Ha KNUMaT panoHa npakTU4eckn He okasbliBaeT.

Knumatunyeckne napametpbl cornacHo CI PK 2.04-01-2017 n otyety 091-3000-AAA-RPT-20007-01:

AbcontoTHaa MUHUMansHasi Temnepartypa Bo3gyxa muHyc 36,2°C.

CpepHss cyTovHasa Temneparypa Hambornee XOno4HON NATUAHEBKN 06eCne4YeHHOCThbIO
0,92 - muHyc 26,6°C.

HopmatusHasg rnybuHa npomep3aHus Ans CyrnnHKOB U rnH — 1,026Mm.
HopmatueHas rnybuHa npoMmep3aHus ans cynecemn n neckoB MerKMX U MblnieBaTtbiX —
1,249m.

HopmaTtnBHas rnybuHa NpOHMKHOBEHMWS HYINIEBOW N30TEPMbI:

O6ecneyenHocTb 0,9 — 100 cm

O6ecneyeHHocTblo 0,95 — 150 cm

Ab6contoTHas MakcmanbHasi Temnepartypa Bo3agyxa nntoc 44.7 °C.

KnnmaTtuyeckun panoH Tepputopun gns ctpoutensctea — VI

PawoH Tepputopun PK no Betpy — V.

PaioH Tepputopun PK no rononeay — Il.

PaioH no cHeroBbIM Harpyskam — I

Parion no 6asoBow ckopocTy BeTpa — V.

VMccnepnoBaHHas TeppuTopuna BXoaAuUT B 30HY NMPUMOPCKUX MNOJNynyCTbiHb C NPUCYLWWUMU ONA HUX
NOYBEHHbLIMU U paCTUTEINbHbIMN KOMMIIEKCaMW. npeI/IMyLLI,eCTBeHHbIM pa3BnTneM nosib3yrTCA
NpUMOpPCKMe JNyroeble COJIOH4YaKoBbl€ MNOYBbI. PactutenbHble accouunanmm npeactaBneHbl 34ecb
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2.
2.1

21

axpekom, noipeem, nebenon ConoH4YakoBoOW, C Be4OMW, pasnnyHbiMn constHkaMmn. MoLHOCTb
NOYBEHHO-paCTUTENBLHOrO crosi coctaenset 0,05m-0,2m.

FEHEPANIbHbLIU MNNTIAH OB BEKTA

OCHOBHBbIE NMOKA3ATEIJIN MO N'EHMJTIAHY

1 NNAHUPOBOYHbLIE PELLUEHUA

Bce NPOEKTHblIe peLlleHna oTBe4aloT crieyowmnm Lenam npoeKkra:

1.

2.

2.1

KOHCTPYKTMBHOE WCMOMHEHME AOOIMKHO ObiTb (PYHKLMOHANbHBIM M COOTBETCTBOBATb LENEBOMY
Ha3HaYeHWIO;

HoBble 06BbEKTbI AOMKHBI COOTBETCTBOBATL PacYeTHOMY CPOKY 3KCMfyaTauumn Kak C TOYKM 3peHnst
pexvMa paboTbl, Tak U YCIOBUI OKpyXKatoLen cpedbl. B cBA3M ¢ YemM BaxkeH NpaBuIbHbIA BbIOOP
MaTepuasnoB U 3alMUTHbIX MOKPbITUN;

CyulecTByoliMe CpeAcTBa 3alluTbl, MPegyCMOTPEHHbIE Ha TeppuTopun TeHrmsa u 3aBofa, He
OOIMKHbI BbITb 3aTPOHYThI NMPOEKTHLIMW PELLIEHUSMU;

HoBble COOPYXEHUSI U KOHCTPYKLMN HE OOSKHbI yXyALaTh (OYHKLMOHANbHOCTb CYLLECTBYHOLLErO
obopyAoBaHWs NN CUCTEM 3HEPTrOPECYPCOB;

[MpoeKkTHble pelleHns OOMMKHbl ObiTb YAOOHBIMM ANd CTpoOUTENbCTBa W npedycMatpuBaTh
NCNONb30BaHNE Kak MOXHO 6Gonbliero obbema 06OpyAOBaHWS 3aBOACKOMO MM MOAYMbHOrO
N3roTOBIEHUS, KOTOPOE MOXET ObITb N3rOTOBEHO A0 OCTaHoBa. Kpome TOro, NpoeKTHbIE peLleHns
OOIDKHbI yunTbiBaTb TpeboBaHUSA, CBsI3aHHble C MyCKO-HanagoyHbiMn paboTamy M BBOAOM B
aKCnnyaTaumio;

[MpoeKTHble peLlUeHNss [OOMKHbl MOMHOCTbID COOTBETCTBOBATb BCEM TpeboBaHMAM TEXHUKU
6e3onacHocTy npu npoekTnpoBaHum TLUO.

.2 OPITAHU3ALMUA PEJIbE®A

npoeKTOM HE npegycmMmatpmBaeTCAaA U3MeHeHne pacroJyioXeHusA 00BLEKTOB M M3MEHEHMe CyUJ,eCTBy}OLLI,eﬂ
BepTMKaﬂbHOVI NaHNPOBKU. Bce pa60TbI BbIMOJTHAKTCA B paMKax CyLLl,QCTByPOLLI,GVI 3aCTpOl7IKVI.

21

.3 CUTYALUMUOHHbBIN NJIAH PA3SMELLEHUA COOPYXXEHUN
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Measurement
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3. TENNOMEXAHUYECKAA YACTb

3.1 OMNUCAHME NPUHATbIX PELLEHUA

ObimoBas Tpy6a.

IObivoBas TpybOa npegHasHaveHa ONs yOaneHus MNpPOAYKTOB ropeHusi, obpasylwuxcs B pesynbTate
npoLiecca ropeHnsa Tonnmea npu pabote BOAOrPENHbIX KOTMOB, C 3(EKTUBHLIM paccemBaHNEM LObIMOBbBIX
rasoB B atMocdepe Ansa CHUKEHUsI NOKarnbHOM 3ara3oBaHHOCTU BO3AYLLIHOro GaccewnHa.

ObivoBasi TpybGa npeacTaenseT coboit cTanbHOM CTBOM, cBOGOOHO CToAWMIA Ge3 pacTskek, W
PacroNOXeHHbI CHapYXXW 34aHUsl CTapoi KOTENbHOWA.

B npoekTe no npegBaputenbHOM OLEHKe npegnonaraetcs AbiMoBas Tpyba BbicoTON 25 MeTpoB, AuamMeTpoM
1.1m. ObivoBasa Tpyba npumeHsieTcs 3aBOACKOM FOTOBHOCTWM WM MOCMe onpedeneHns noTeHUMarnbHOro
nocTaBLLMKa BCE XapakTePUCTUKM ObIMOBOWN TPyObl ByayT YTOUHATLCS.

Pa3mep obiMoBOM TPYyObl pacCcUMTbLIBANCa UCXOAs 13 TEKYLLLEro pexnma paboTbl KOTENbHOW YCTaHOBKU: OOUH
KoTen paboTaeT, OpyroM HaxoauTca B pe3epBe. TONMUBO- NPUPOAHbLIA a3, KOTOpbIM nopaeTcs
BbecnepebonHO, NICTOYHUKOM KOTOPOro ABMASIETCA COOCTBEHHbIN ra3 MECTOPOXAEHUS TEeHrn3.

Mogenb cumynsumm B nporpamme Hysys Obinia BbINOMHEHA AN BOAOrPENHBIX KOTIIOB YTODObI paccunTaTb
pacxo v TemnepaTypy OTXOAALMX ObIMOBbIX ra30B COMMacHO AaHHbIM OT TexHonornveckon rpynnel TLUO ¢
cornocTaBrnieHnem mmerwmxca gaHHbix TLLO INDX, a Takke M3MepeHuin rpynnbl OXpaHbl OKpYXKatoLLen
cpeabl TLLWO ons abIMOBLIX ra3oB BONM3M CyLLIECTBYIOLLEN AbIMOBOM TPYObI. [lanee gaHHasa mogens B Hysys
ucnonb3oBanacb AnNd pacyeta TEXHOJIOMMYECKMX MapaMeTpoB [AbIMOBbIX ra3oB B COOTBETCTBUM C
dakTnyecknmm pabouynmmn napameTpamMv BOAOrPEHbIX KOTIOB.

B nporpamme Hysys Gbino paspaboTtaHo HECKOMNbKO Mogenew CUMMymsuMn Onst pasnuyHbiX KOMOVHauui
pacxofa TOMMMBHOrO rasa, NpoLeHTa N3bbITOYHOIrO BO34yXa, KOHLIEHTPALMKN KMCNIOPOAaA B AbIMOBbIX rasax,
npoueHTa 3 EKTUBHOCTM KOTMa, TeNna, NepegaBaeMoro Boge, TeMnepaTtypbl AbIMOBbIX FAa30B Ha BbIXoAe
13 KOTJIOB M BONU3M CyLLECTBYHOLLEN AbIMOBON TPyObl ANsi onpefeneHus pacxoda OTXOASALWMX AbIMOBbIX
rasoB M Ux TemnepaTypbl C y4eToM MHpopmauuu, npegocTaBneHHon KnveHToM B BUAE KapTbl PEXUMOB
BOAOIPENHbIX KOTNOB U Tabnuubl, B KOTOPOW Obiniv 00beauHeHbl AaHHble TLLIO INDX n namepenuns rpynnbi
no oxpaHe okpyxatowen cpegbl TLLO.

HekoppekTHble AaHHble B AaHHbiXx INDX m mM3MepeHusix rpynnbl OXpaHbl OKpyxatowen cpegbl TLO
OTHOCMUTESBHO M30bITOYHON KOHLLEHTPaLMKM KMcopoaa 1 TemnepaTtypbl ObIMOBbIX ra30B Oblfiv MPOBEPEHbI U
WCKIMOYEHbI 118 MCMOMb30BaHMs 3aka3ymKkom A1 onpegeneHns napaMmeTpoB OTXOASLWNX ObIMOBbIX ra30B.
B nporpamme Hysys Bo Bpemsi cumynsiuum 6binv yuTeHbl COOTBETCTBYIOLLME NMPOEKTHBIE 3anackl 1 3anachl
BesonacHoCcTV AN NogaBaeMoro TOMMMBHOIO rasa, a Takke AN MakcMManbHOro pacxoga obpasytomxcs
ObIMOBbIX ra30B.

[MapameTpbl 0TBOAA AbIMOBbIX ra30B, KOTOpble ByayT MCNOMNb30BaHbl AMNS AAHHOro NpoekTa npeacTaBrieHbl
B Tabnuue 4 Huxe.

Table 4: TexHonorn4yeckue napameTpbl OTBOAUMbIX AbIMOBbLIX ra3oB

MapameTp Ean. Uam. 3HayeHue
Pacxopn gbiMoBbIX razos® Hm3/4 75812 (makcumanbHbIN pacxon)
13820 (MMHMManbHbIV pacxoa)
Pabo4as Temnepatypa rpag.C 175 (makcumanbHas pab. Temnepartypa)
130-150 (HopmanbHas pab. TemnepaTypa)
CocTaB 0TBOAMMbIX AbIMOBbIX (Monb%) AsoT — 78.913885%
rasos** CO2 - 3.0057424%
MetaH — 0%
OT1aH - 0%

MponaH - 0%
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MapameTp Ea. Uam. 3HaueHue
nzobytaH — 0%
H-ByTaH — 0%
n3olentaH — 0%
H-lNeHTaH — 0%
H-[ekcaH — 0%
M-MepkanTtaH — 0.000045%
E-MepkantaH — 0.0000023%
2C3MepkantaH — 0%
nPMepkanTtaH — 0%
nBMepkanTtaH — 0%
COS - 0.0000248%
H2S - 0.0000085%
H20 - 5.4606576%
Kucnopog — 12.6196347%
Bogopoa — 0%
Frenuin — 0%
CO-0%

*PacueT pacxofa ObIMOBbIX ra3oB Mpu nogayv TonnueHoro rasa npu 344 Hm3/4 n 1716 HM3/4 (MUH 1
MakcuMmarbHble nogayum) npu temnepatype 175 rpaa.C obIMOBbIX ra3oB Ha BbIXOAE U3 BOOOIPENHBbIX KOTIOB.

**CocTaB AbIMOBbIX Fa30B COrnacHoO MoAenu B nporpamMmme Hysys npu cxuraHms TONMBHOIO rasa B kKamepax
BOJOrperHbIX KOTMOB, U COCTaBe TOMNIMBHOIO rasa, B3sSTOro U3 TeXHonornyeckoro pernamenta (TP-KTJ1-1,2-
3000-17 MNpon3BoaCTBO Napa cpegHero AaBneHus u ropayven Bogpl Ha aHeprobnoke 3000 kotenbHasa KTJ1-
1,2).

KoHpeHcaToobpasoBaHne Ha HOBOM AbiMoBOM Tpybe 1 apimoxogax 6bino npoBepeHo B nporpamme Hysys
nyTeM OLEHKM rpagveHTa nageHus TemnepaTypbl ObIMOBbIX Fa30B Ha BHYTPEHHEW/BHELUHEW CTEeHKe
ObIMOBOM  TpyObl  ANst  M30NMPOBAHHBIX/HEN30MMPOBAHHLIX  AbIMOBOM TpyObl K ObIMOXOAOB MpU
MaKCUManbHOM W MWHMMarbHOM MOTOKE [bIMOBbIX ra30B. [laHHble pasnuyHble cueHapun Obinu
CMOZEeNMpoBaHbl B NporpamMme Hysys 1 ¢ y4eToOM pes3ynbTaToB NageHusi TemnepaTypbl ObIMOBbLIX ra3oB
BHYTPW/CHapyxu AbIMOBON TPyObl, AbiIMOBas Tpyba 1 AbIMOXOAbI LOJKHbBI ObITh MOKPLITLI TEMNNON30NALNEN
BO u3bexaHne o0Opa3oBaHMs KOHAEHCATa Ha BHYTPEHHEM W BHELUHEW CTEHKax [ObIMOBOW Tpybbl u
ObIMOXOO0B.

Touka pocbl AbIMOBbIX ra3oB coctaBnseT 34 rpag. C B COOTBETCTBMM C MOAENbIO B Nporpamme Hysys, korga
ObIMOBbIE rasbl B AbIMOBOM Tpybe OyayT oxnaxgaTbCsa npu OCTAHOBKE BOOOIPEMNHbIX KOTIIOB Mpu caMon
HM3KOW TemnepaTtype okpyxatLen cpeabl (-36 rpaa. C cornacHo A-ST-2008), 1 B 9TOM Crnyvae Konm4ecTso
obpasoBasLuerocs koHaeHcaTta 6yaeT coctaBnaTe 0,007 M3 ang AbiMOBOW TpyObl AuameTpom NpUMepHoO 2
M 1 BbicoTor 30 M ¢ gononHuTenbHbIM 3anacom 50% k pa3amepy HOBOW ObIMOBOW TPYObI.

KncnoTtHas Todka pocbl AbIMOBbIX ra3oB coctansieT 89,6 rpan.C, npu koHueHTpaummn H2S (0,00008 monb%)
B ObIMOBbIX rasax 4to siensietcs B 10 pa3 Bbille MO CpaBHEHUO C MoAenbi B Hysys, Tak kak npu
KoHueHTpauun H2S (0,000008 monb%) KMCMOTHAs TO4Yka POCbl He SBNSETCA YMCIOM COrfacHo
Npovn3Be4eHHOMY pacyeTy Npu NPOEKTUPOBAHUN.

[MpoekTnpoBaHMe HOBOW CTasflbHOM AbIMOBOW TPyObl BbINOMNHAETCS B cooTBeTcTBMM ¢ UTL-DU-2829-TCO,
CT PK EN 13084-1-2011, CH PK 4.02-05-2013, CI' PK 3.02-128-2012, CI PK 4.02-105-2013, API STD 560.

IbivoBas Tpy6a, kak MUHUMYM, oBopyaoBaHa:
e [MBKMM KOMMEHCaTOPOM B MeCTe COefMHeHMs1 ObiMoxoaa C AbIMOBOW Tpy6on, npeaHasHauYeHHbIM

A0S raweHnsa BMbpaumin u CMeLLEHNI No BO3AENCTBMEM PasfnyHbIX DaKTOpOB;

e JltoK-N1a3oM y OCHOBaHUsSI TPyObl AN PEBU3MIA, KOTOPLIA MO3BONSET KOHTPONMPOBATb COCTOSIHME
AbIMOXO[a;

e ®naHueBbIM ApeHaxHbIM NaTpybok guameTpoM 2 AtoiMa Anst 0TBoAA KOHAEeHcaTa,

e [laTpybkamu Ons 3oHAOB NPOGOOTOOPHBIX YCTPOWCTB ANS B3ATUA NPO6 AbIMOBOrO rasa;
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o [Inatdopmamu n nectHuyamu ansg 6e3onacHoro NogbLeMa 1 crycka nepcoHana;
e [logbEMHbIMK NpoyLnMHamu/uandamu;
o Tennomsonsiumemn Ha BHELUHEWN MOBEPXHOCTU CTBOMNA AbIMOBOM TPYObI;

e MonHunezawmnTon.

Table 5: XapakTepucTuKn NnpoekTMpyeMon AbIMOBOW TPYObI

MapameTp En. Nam. 3Ha4veHue

Homep o6opynoBaHus no cxeme 091-3000-X-002

BeicoTa M 25 (byneTt yTO4YHEHO MOCTaBLLMKOM)
OnameTp ycTbs M 1.1 (BygeTt yTO4YHEHO MOCTaBLUMKOM)
[dnameTp ocHoBaHus M 2 (BypeT yTOYHEHO NOCTaBLLMKOM)
TonwwmHa CTeHku MM MUH 5 (Mpumevarue 1)

MpumeyaHwue 1: NpuBegeHa MUHUMAarnbHas TOMLWMHA CTEHKN AbiIMOBON Tpybbl 6€3 yyeTa npunycka Ha
Koppo3uio (3 MM MuHUMYM) B cooTBeTcTBUM ¢ UTL-DU-2829-TCO, ToNwmMHa CTEHKM ObIMOBOW TPYObI
[ormkHa bbITb onpeaeneHa NocTaBLMKOM.

Ons 3awutbl OT KOPPO3WUWM BHYTPEHHSII MOBEPXHOCTbL AbIMOBON TPyObl MOKpbIBAaeTCs No cucteme 2.5 B
cootBetcTBUM ¢ COM-SU-5191-TCO n COM-PU-4738-TCO, BHeLLUHASA NOBEPXHOCTb — Mo cucteme 12.1 B
cooTBeTcTBMM ¢ COM-SU-5191-TCO n COM-SU-4743-TCO.

[ns npegoTBpalLeHnss KOHOEHCALMM Briark OKpY>KatoLLLEero BO3ayxa Ha Hapy»XHbIX NMOBEPXHOCTAX AbIMOBOM
TpyObl NpegycMaTpmMBaeTCs TEPMOCTONKAs, Heroprodas TENon3onsuns B COOTBETCTBUMN C TpebOBaHMAMM
CI PK 4.02-105-2013, MCH 4.02.03-2004 n IRM-SU-1381-TCO. KoHaeHcaToobpa3oBaHWe B ObIMOBOM
Tpybe BO3MOXHO TONbKO BO BPEMSI OCTAHOBKM KOTMIOB, KOrga AbIMOBblE rasbl B [ObIMOBOW Tpybe
oxnaxpgatotrca go 34 rpag.C (Touka pochbl ObIMOBbIX ra30B) MpM CaMOW HU3KOW TeMnepaType OKpyXaroLlen
cpeabl (-36 rpag.C).

B HxHen yacTn gbiMoBOM TPybbl yCcTaHaBnmBaeTcs pnaHueBas gpeHaxHas Tpyba avameTpom 2 glonma B
cooTBeTcTBMM ¢ UTL-DU-2829-TCO pnsa oTBOoAa KOHAeHcaTa.

C HapyXHOW CTOpPOHbl CTBOMa TPYyObl MpedycmMaTpuBaloTcs NECTHWLbI W MMOWAaAKM C  3alUUTHbIM
orpaxxgeHnem B cootBetcTBUM ¢ SID-SU-5106-TCO gnst 6e3onacHOro TeXHUYECKOro obcnyXunBaHust u
AocTtyna k natpybkam ot6opa npob AbIMOBbLIX ra30B.

Obimoxoabl.

[biMoxogbl — 3TO cuctema cranbHbIX pr6 N nepexonos, npeaHa3dHa4vyeHHaa anda orBeeHus npoaykrtoB
ropeHusd, ra3soBo-AbIMOBbIX cmecen, KOTOpbIE 06p83y}OTCﬂ npwu CropaHnn Tonnnea B KOToarperatax.

O6BsA3ka ObIMOXOOOB MPUHATA B HaA3EMHOM MWCMOMHEHMM Ha onopax, BblcoTon 6M. CoeauHeHue
Hag3eMHOro AblMOXo4a CO CTBOMIOM TPyObl BbIMONHEHO MpM MOMOLLM rMOKOro KomneHcatopa. Bpeska
ObIMOXOO0B MNpedycMOTpeHa Ha Bbixode W3 cyllecTByowmx AbimococoB GB-08/09. Touka Bpesku
cornacosaHa ¢ JkcnnyartauunoHHon rpynnon TLO.

CyuecTByowmin obwmn apimoxop, nocrie razogyBok GB-08/09 nogonexuTt 0eMOHTaXxy A0 KOHLA CTarbHbIX
JNICTOB M HOBBIV CTanbHOW ObIMOXOZ C Bpe3kor nocrne rasonyBok GB-08/09 6bin nepeHanpaBneH Ha HOBYHO
ObIMOBYIO TPYOY.

CywectBytowme agpimococbl GB-08 n GB-09, ycTaHOBMNeHHble OTAENbHO Ha Kaxaom AbiMoxode OT
BOLOrPENHbIX KOTNOB, ByayT NCNOMb30BaTLCA MOBTOPHO.
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[biMoxoabl U3roTaBnMBaltOTCA U3 CTanbHbIX JIMCTOB, KOTOPbIE YCUIEHbl 3dMeMeHTaMu XECTKOCTU W
OCHalleHbl yrnopamu, MO3BOMSIOWNMUN BblAepXKaTb PACYETHYI0 Harpysky aspoavHamMuyeckmx Bubpauuu,
KoTOopble 00pasylTcs nNpu TPaHCMOPTUPOBKE U yAaneHun NpoOyKTOB ropeHud. TonwimHa CTEHKM
ObIMOXO0B NPUHATA HEe MeHee 5 MM MIC NPUNYCK Ha KOPPO3uko He MeHee 2 MM B cooTBeTcTBUM ¢ UTL-
DU-2829-TCO. Bce cBapo4Hble LWBbI, COEAMHSOLWME 3MEMEHTbl KOHCTPYKLMN, a Takke LUBbl, HecyLiue
pabouyto Harpysky, NpuHATbl B cootBeTcTBUM ¢ TY UTL-DU-2829-TCO. [Ona muHumusauum nepenaja
JaBneHur B AbIMOXO4ax MCMNOMb3YKTCs NnaBHble nepexodbl. ObiMoxoabl obecneynBaroT KadeCTBEHHOe
yoaneHue ObIMOBbIX ra3oB, YCTOMUYMBBLI K BO3AENCTBUIO KOPPO3UN, a Takke COOTBETCTBYIOT TpeboBaHMAM
noxxapHor 6e3onacHocCTu.

Ons npenoTBpalleHns KOHAEHCAUMWM BRary OKpYyXalLwero BO3gyXa Ha HapyXHbIX MOBEPXHOCTAX
ObIMOXOZIOB  MpejycMaTpuvBaeTCs TEPMOCTOWMKasi, Heroprodasi Tennous3onsiuusi B COOTBETCTBUM C
TpeboBaHusimn CI PK 4.02-105-2013, MCH 4.02.03-2004 n IRM-SU-1381-TCO.

Table 6: XapakTepucTuka npoeKkTMpyemMbIiX AbIMOXOL0B

MapameTp Ean. U3am. 3HaueHue
MaTtepuan ctanm Yrnepogucras ctanb
1600 x 2000 (6ymeT yTo4HEHO
OnameTp / Paamepbl nonepeyHoro ceveHns M
MOCTaBLLMKOM)
TonMHa CTeHK! MM He MeHee 7 (C y4eToM npunycka

Ha Koppo3uto 2 Mm)

Ha pgbiMoxogax npegycMaTpmBalroTCs KOMMEHCATOpbl Afs KOMMEeHcaumm TemnepaTypHbIX YOSIMHEHWN,
yCTpaHeHus Bubpauumn, pedopmaumini U CMELLEHUN KOHCTPYKUMA ObIMOXOLOB MO BO3AENCTBMEM
pasnu4YHbIX HaKTOPOB.

Ha kaxxgom ObIMOXOAEe OT BOLOrPEeNrHbIX KOTMIOB, NPedyCMOTPEHbI NPOEKTOM repMeTUYHble OTCEKalLme
3aCrnoHKK, 4TOObl MO3BONMMTL Ge30onacHO OCyLLEeCTBMAATb TEXHUYEcKoe OOCnyXuBaHWe OTAENbHbIX
KoTnoarperatoB cornacHo UTL-DU-2829-TCO.

OBwunii KONNEKTOp AbIMOX04, Kak MMHUMYM, A0MKeH 6biTb 060pya0BaH:

e Jliok-nasom ans peBVI3I/Il7I, KOTOprI7I NO3BOJIAET KOHTPOJIMPOBAThb COCTOAHUE ObIMOXOoAa,

e [laTpybkoM Ans aHanu3aTopa npu HeEOBXOAMMOCTU N3MEPEHUS COCTaBa AbIMOBbIX [a30B;

4. OBLLECTPOUTEJIbHAA YACTb

41 OBLIAA YACTb

O6Gbem No NPOEKTUPOBAHMUIO CTPOUTENBHBLIX KOHCTPYKLMIA BKItOYaeT B cebsi:
e CTtpoutenbctBo 6ypoHabMBHbLIX CBali NMoA HOBYIO AbIMOBYIO TpyOy.
CTpounTenbCTBO CBAHOrO poCTBEPKA NoA HOBYHO AbIMOBYHO TPYOY.
CTpoutenbCcTBO Xene306eToHHbIX (hyHAAMEHTOB MO CTarnbHblE ONOPbl AbIMOXOA0B.
CTpouTenbCTBO CTanbHbIX OMop Mo AbIMOX0AbI.
CTpounTenbCcTBO Nowafok AocTyna.

4.2 XEJNIESOBETOHHbIE KOHCTPYKLWA

I'IpM NPOEKTNPOBaAHNN Obinn NPUHATLI cregyrLuimne OCHOBHbIE MOJIOXEHUA:

Bce dyHOameHTbl 1 6ETOHHbIE KOHCTPYKLMU AOIMKHbI ObiTh CNPOEKTUpOBaHbI CormacHo crnegywowmm TY
TLWO:
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o Kputepuu npoektupoBaHus obuuerpaxaaHckmx coopyxenun ClIV-DU-5242-TCO;
e  KpuTepumn NnpoekTupoBaHus CTPOUTENbHbIX KOHCTpyKumin CIV-DU-5009-TCO;
e  ApMMPOBaHHbIE N HEAPMUPOBaHHbIE BETOHHbIE KOHCTPYKUMK CIV-SU-850-TCO;

Bce nopsemMHble OGeTOHHble UM Xene3obeTOHHble KOHCTPYKLUMKM HeobXoaMMO M3roTaBnuBatbh Ha
Cynb(aTOCTOMKOM MOpTMaHALEMEHTE C MapKoW No Mopo3ocTonkocTn F75 n BogoHenpoHuuyaemoctn W6,
knacc 6etoHa no npoyHocTn C20/25 no CT PK EN 206-2017. beToH [ormkeH cooTBeTcTBOBaTh TY Ha
HeapMUpOBaHHbIE U apMUpoBaHHble 6eToHHble KoHCTpyKumn Ne CIV-SU-850- TCO.

ApmaTypa Ons KapKacHbIX Xene300eTOHHbIX KOHCTPYKUWMIA [OOfKHa COOTBETCTBOBATb TpeboBaHMAM
ctaHgaptoB [OCT 34028-2016 n 6727-80. ApmaTtypHasi ceTka [OJhkHa COOTBETCTBOBATb TpeboBaHMAM
ctangaptoB NOCT 23279-2012 «CeTkn apmaTtypHble CBapHble AMS >Kene300eTOHHbIX KOHCTPYKUWUA Wt
nzgenmn» n FOCT 10922-2012 «ApmaTypHble M 3aKknagHble U3Oenus CBapHble, COeOUHEHMS CBapHble
apmaTypbl 1 3aknagHbIX U34enum ene3obeTOHHbIX KOHCTPYKLMAY.

OcHoBHas 1 BcnomoraTternbHas apmaTypa A0oMmKHbl COOTBETCTBOBaTbL Hopmam ctaHaapta FOCT 34028- 2016
N NpeacTaBnaTb cOOOW BbICOKOMPOYHbIE apMaTypHble CTEPXHW Nepuoamdeckoro npodunsa tuna A400C ¢
MUHUMabHOM NPOYHOCTbLI0 390 H/MM2 1 MUHUManbHbIM yanuHeHnem 12%. Knaccmnduvkaumns no cLuenneHunto
— nepviogmnyeckuin npocunb TMna 2 (pebpucTbin).

MoabeMHbIe KPHOKN A0MKHbI ObiTh M3roTOBMEHbI U3 NPYTKOB 13 MATKon ctanu Tuna A240 cornacHo Hopmawm,
FOCT 34028-2016 ¢ MWHWMManbHOW MPOYHOCTbIO 235 H/MM2 1 MWHMManbHbIM yanuHeHnem 22%.
Knaccudumkaums no cuenneHuto — rnagkue.

Pacuet gpyHaameHTa BbinonHeH B nporpamme Staad.Pro cm gok Ne 091-3000-MMM-CAL-20005-01.

4.3 METAJUJIMYMECKUE KOHCTPYKUUU

MpuHATLI cnegytowme TpeboBaHNS K NPOEKTUPOBAHMIO OMOPHBLIX KOHCTPYKLMIA:

B cocTtaB ncnonb3yembix npodunen copToBoro npokaTta 6yayT BXOAWTb: ABYTaBPbI, LUBENMEPbI, YTOMKN U
nnactuHbl. Kak npaBuno, BcrneacTBuMe xapaktepa paboTbl, MeTanmnoKOHCTPYKUMM NpeacTaBnalT cobomn
WITYYHblE M3genus, n nx coopka OyaeT BbINONMHATLCS B COOPOYHbIX Liexax, MMbo Ha MecTe Npoun3BOACTBa
paboT. MeTannuyeckne KOHCTPYKLUM OOSMKHbI COOTBETCTBOBATL TEXHMYeckMM ycnosusam ClIV-SU-398-TCO
N COOTBETCTBYIOLUM HOpMaMm 1 cTaHgapTam PK. PacyeT cTanbHbIX KOHCTPYKUMIA HEOOXOOUMO BbINOMHATD
Nno [JonyckaembIM HanpsbkeHusm. [poekTpoBaHMe CTanbHbIX KOHCTPYKLUMI [OOMKHO BbIMOJNHATLCA MO
npeaenbHbIM COCTOSIHUSIM.

C6op Harpy3ok Ha CTpOUTENbHbIE KOHCTPYKLMM NponsBeneH B cootseTcTBum ¢ TY TLWO A-ST-2008 n CIV-
DU-5009-TCO, a Takke ¢ Hopmamu u ctaHgaptamm PK.

MaTtepuanbl cTanbHbIX KOHCTPYKLUWUA 1 MapKu CTanu OOIMKHblI COOTBETCTBOBAThL TpeboaHuam MOCT 380-
2005 «Cranb yrnepoguctasi OObIKHOBEHHOro kadectBa. Mapku», TOCT 27772-2021 «[lMpokaT pans
CTPOUTESbHbLIX CTamnbHbIX KOHCTPYKUWUA». 3roToBrneHMe u MaTepuarnbl CTalbHbIX KOHCTPYKUMIA OOSKHbI
cooteetcTBoBaTh TY TWHO CIV-SU-398 -TCO.

lMoagroToBka MOBEPXHOCTM, MECKOCTpyMHas obpaboTka M NoKpacka BCEX CTalflbHbIX KOHCTPYKLUWA OOIMKHbI
BbINOSMHATLCS B COOTBETCTBUU C TpeboBaHuam TY TLUO Ha nokpacky u 3awmtHble nokpbitusa: COM-SU-
5191-TCO «Cuctembl nokpbitnsa 3.2» 1 COM-SU-4743-TCO «HapyxHble NOKpbITUSI».

[1ns BCEX OCHOBHbIX M BTOPOCTEMEHHbIX 3IEMEHTOB JOJKHA UCNONb3oBaTbCcA Mapka C345 ¢ MMHUManbHOWM
rapaHTMpPOBaHHOM YAApPHOM BA3KOCTbIO 00pasua ¢ npoaosibHeiM V-06pa3HbiM Hagpesom no Lapnu, paBHom
34 Ox/cm2 npu -40 °C.

Bce cBapHble coeanHeHns OMmKHbI cooTBeTCTBOBaTh TpeboBaHmam FTOCT 5264-80 n AWS D1.1.

44 BblIBOP MATEPUAIIOB

Bbibop maTepuana JOMKEH yuuTbiBaTb BEPOATHOCTb KOPPO3uu 3a 20-NMEeTHWA MPOEKTHbIA CPOK
akcnnyaTaumy obbekTta. lNocnegHsas pefakuus HOpMaTMBHOMO AokyMeHTa «OCHOBHbIE MPUHLMMLI BbiOOpa
mMaTepuanos» TLLO, W-ST-2023 PeB 1, gormkHa 6bITb NpUMeHeHa 4151 OCyLLEeCTBINEHUs Bbibopa MaTepuana.
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4.5 CEWCMWYHOCTb TEPPUTOPUU

CornacHo CH PK 2.03-30-2017 «CTpoutenbCcTBO B cencmmudecknx 3oHax», TY TLO «TexHudeckune
YCIOBUMS HA UCXOAHble AaHHble Ansi NpoekTupoBaHus» A-ST-2008 n «TeXHUYecKkne ycrnoBust Ha KpuTepum
NPOEKTUPOBaHUA 30aHun n coopyxeHuin» CIV-DU-5009-TCO, ceicMUYHOCTb paccMaTpuBaeMoro parioHa
Mo KapTe CencMMUYECKOro panoHuMpoBaHusa Tepputopun Kasaxctana coctaenseT 5 6annos no wkane MKS-
64, YTO COOTBETCTBYET KapTe CEMCMMUYECKOr0 panoHUpOBaHUSA ATbipayckor obriacTv, YTBEpXXOeHHOW OT
22/04/2002.

4.6 3ALMNTA CTPOUTENbHbIX KOHCTPYKLUMUM OT KOPPO3UU

Bce meTannuueckune KOHCTPYKLUMUM JOIMKHBI ObiTb 3aliyLLiEHbl OT KOPPO3MOHHBIX BO34ENCTBUN NyTEM
OrPYHTOBaHMSA 1 NokKpacku B cootTBeTcTBUM ¢ TpeboBaHuamm CH PK 2.01-01-2013 «3awuta cTpoutenbHbIX
KOHCTPYKLIMIA OT KOPPO3nmn».

CranbHble KOHCTPYKLMW Nepen OKpackon UNn ee BO30OHOBMEHWEM AOMKHbI OblTb OYMLLEHbI OT
rpsisav, pXKaB4YMHbLI, OTCTaBLUEW TPYHTOBKW, Macrna, Bnaru, nbfa, cHera. Bce wenu v ouvvlleHHble OT
OTCTaBLUEN TPYHTOBKM MecTa [[OSKHbl ObiTb TLUATENbHO 3alinaTieBaHbl, a MNOBPEXAEeHHas PYyHTOBKa
BOCCTaHOBMeHa. Mpu 3ToM paspeLlaeTcsi OCTaBMsiTb HEOUMLLIEHHON CTapyt FPYHTOBKY, ECIIY OHa HE UMEET
TPELUMH B MIIeHKe, CNefoB pXXaBYMHbI HA MOBEPXHOCTU W MOA FPYHTOBKOW, HE Xpyrnka U UMEET xopollee
cuenneHve ¢ Metannom. MecTa cTanbHbIX KOHCTPYKLWIA, F4e FPyHTOBKA MMM OKpacka MOBPeXAeHbl npu
TPaHCMOPTUPOBAHUN UMM NPU BbINOSIHEHUN MOHTAXHbLIX OMepauuii, a Takke MOHTaXHble COeAWHEeHUs! B
CTblKax W y3rax Mocrie OKOHYaHWs BCEX MOHTaXHbIX PabOT [OSMKHbI ObiTb OYMLLEHbI, 3allnaTneBaHsbl,
3arpyHTOBaHbI Y OKpaLLEHbI.

BeTOHHbIE NOBEPXHOCTY BhILLE U HUXE YPOBHSA 3eMin NoKpbiBaeTcs 3-ma cnosimm «Masterseal 620»
UNMU NaTeKCHOW 3SMyNbCUM aHanormMyHoro yTBEepXAEeHHOro Tuna obuwen TonwmHon 1 MM. BeToHHble
NMOBEPXHOCTU BbILLE N HWXKE YPOBHS 3€MITM NMOKPbLIBAOTCH PE3UHOBUTYMHON CMECHIO.

5. ANEKTPOTEXHUYECKAA YACTb

5.1 OBLWAA YACTDb

o MOHTaX cUCTEMbI OCBELLEHWS;

e [poknaaka 1 noakmnoYeHMe HOBbIX CUMOBbIX kabene;
e YcTaHOBKa HOBbIX KaberbHbIX NTOTKOB;

e MoHTax cucTeMbl 3a3eMIIEHUS 1 MONHEe3aLUThI;

e MoHTax cucTeMbl anekTpooborpesa;

B ka4yecTBe UCTOYHMKOB NMUTAHUSA UCMOSb30BaHbI cywecTByrowine pacnpegennTerbHble LWATDbI.

I'IpM NnpoeKTnpoBaHnn SHeKTpOTeXHVIquKOVI 4YacTn npoekta Yy4YutbiBaliMCb HWXXeyKa3aHHble OCHOBHble
NPUHLUUNbI:

e be3onacHocTb OOBHEKTOB U NepcoHana;

e YcnoBus OKpyXarLlern cpeabl Ha 06bekTe;

e HapexHOCTb CUCTEMbI 3MEKTPOCHABXEHUS;

e  CHwkeHue nnowagu, Beca u 3atpar;

e [lpocToTa ynpaBneHus n Texobcny>XmBaHus;

e  B03MOXHOCTb OCYLLECTBNEHUSI pacLUMPEHMS CUCTEMbI B ByayLuem;

e l/icnonb3oBaHue cTaHOapPTU3MPOBAHHbLIX HEAEMULUTHBLIX KOMMOHEHTOB.

5.2 WUCTOYHUK NMUTAHUA

MNpoeKkTMpoBaHNE  3MEKTpUYeckMx cucteM U obopyaoBaHUs  BbIMOMHSETCs € cobntogeHvem
cooTtBeTcTBYOWMX TpeboBaHmin TY TWO ELC-DU-5135-TCO «O6uiee yCTPOMCTBO 31IEKTPOYCTaHOBOK
Ha3eMHbIX COOPYXXEHUIY.
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HomuHanbHble YPOBHU HaNpPsAXeHnA:
- 380/220 B £ 5%, 3 dpasbl, 4 npoBoaa, 50 'y + 2% c rnyxo3asemneHHOW HeNTparbio
- 220 B + 5%, 1 dpasa, 2 nposoga, 50 'y + 2% c rnyxo3a3eMieHHOW HENTpanbio;

OneKkTpocHabXXeHne HOBOW CUCTEMbl pabo4vero ocBelleHMss U 00opyaoBaHMM OCYLLECTBIISieTCS OT
CYLLECTBYIOLLErO pacnpeaenmTenbHOro LwuTa:

e 3300-MCC-36035

:')J'IeKTpOCHa6)KeHI/|e HOBOW CUCTEMbI aBapMI7IHOFO OoCBELUEeHNA OocyllecTBndaeTCcA OT CcyuwecTByloLllero
NCTOYHUKa 6ecnepe60|7|Horo nMMTaHNA:

e 3300-UPS-38655

e PazpelueHune Ha nogkoYeHne anekTpudeckom Harpy3km (PTOH)

B pamkax npoekTa HoBble noTpebuTtenn GyayT 3anuTaHbl OT ABYX cuctem, paboyero nutaHma (MCC ) n
BecnepebonHoro nutanus (MBI). To ecTb, y Hac ecTb 2 pasHbIX UCTOYHMKA NUTaHUS. [10 NnepBOMY UCTOYHUKY
(pabouee nuTaHme) He HyxeH PIMN3H, Tak kak Harpy3ka ManeHbkas. [1o BTopomy uctoununky (MBIM) Tpebyetcsa
PIN3H, koTopblii Obin 3anpolueH npoektupoBLmkom Byyn KCC n oxmnaaetcs ot TLO.

5.3 KABEJIN N KABEJIbHbIE BBOAbI

[nsa nutaHns notpebuTenen ncnonb3oBaHbl kabenu Tuna C1 (Meab/CLUMS/CMNB/MNBX) cornacHo TY TWO
ELC-SU-6032-TCO. MatepuanomMm ans npOBOOHUKOB CMY>XUT OTOXOKEHHAs ronas menb, TOKONPOBOASLLNE
Wbl JOMKHBI ObITb CKPYYEHHBIMU.

[nsa 3asemneHusa Heobxoaumo ucnonb3oBatb kabenu tnna H1 (Meaw/lBX) cornacHo TY TWO ELC-SU-
6032-TCO. [Ona 3a3emneHus CrnyXut OTOXKEHHas roras Mefb, TOKONPOBOASLLME XUMbl OOMKHblI OblTb
CKPYY€EHHbIMMU.

KaGenbHble YMNnOTHEHUSI KOMMPECCUOHHOMO TWMNa, U3roTOBMEHbl U3 HUKENMPOBAHHOW NaTyHW, U AOIMKHbI
obecneunBaTb HapyXHOE M BHYTPEHHEe YNIoTHEHME ANS SKCnnyaTaumMm BHEe NOMELLEHUI 1 ObITb MPUTOAHbI
AN OKOHEeYHOW 3afernkun TUNoB Kabernen, ykasaHHbIX B 3asiBKe Ha 3aKynKy MaTepuarnos.

KabenbHble ynnoTHeHMs cepTnnumpoBaHbl AN NPUMEHEHUS B KNacCUMULMPOBAHHbBIX OMAacHbIX 30Hax B
cooTBeTCTBMM C TpeboBaHMAMMU Haa3opHbix opraHoB PK. lMpegnoytntensHO Mcnonb3oBaTb KabenbHble
YyNAOTHEHMS ¢ ABONHOM cepTudukaumen (Ex e/Ex d).

KabenbHble BBOAbI A0MKHbI cooTBeTcTBOBaTh TY TLWO ELC-SU-1675-TCO.

5.4 TPOKIAOKA KABEJEN

[MpoekToM npegycMoTpeHa Hag3eMHas Npoknagka CunoBbix kabenen B noTkax. Anekrpuyeckue kabenu m
kabenun KUl npoknagbiBatoTCA B OTAENbHbIX JTOTKaX.

Kabenv nmeeTt MapkMpoBKy cornacHo kabenbHoMy xypHany. MapknpoBka kabenewn BbINOMHAETCA METO40M
LTaMnoBaHus Ha Brpkax n3 Hepxxasetowlen ctanu cornacHo TY TWO ELC-SU-1675-TCO u co ctaHgapTom
TWO P-ST-6014.

Bce cnocobbl kabenbHOW pasBogku, KabenbHble kaHambl M KaberbHble CUCTEMbl COOTBETCTBYIOT
TpeboBaHusm MOK 60364, ELC-SU-1675-TCO n NMy3 PK 2015.

5.5 3A3EMIJIEHUE N MOJIHUE3ALLUTA

[ns sawuThbl nepcoHarna oT yaapoB 3J1IEKTPUYHECKUM TOKOM U o6opyp,OBava OT NoBpexaeHua B pesyrbTaTe
3aMblKaHNA TOKa Ha 3eMIT0 U CTaTUYECKOro paspsaga npoekTomM npegycmMmoTpeHa cuctema 3aseMrieHus.

3HaveHne COonpoTuMBIIEHNA CUCTEMbI 3a3eMIleHnAa OOJIKHO ObITb NO Mepe NpakTu4HOCTU MUHUMarbHbIM, HO
HEe OOJ1XHO npeBbllaTb 1 Om B nto6oWM TOUKE CUCTEMbI 3a3EMIIEHNS.

Bce HeTokoBeayliMe MeTannMyeckme 4acTu 3MnekTpoobopyaoBaHWst NMpUcOeduHeHbl K oblen cucteme
3a3emneHus. 3To KoxXyxu obopyagoBaHus, apMupoBaHue kabenewn, kabenbHble BBOAbI, pacnpeaenntenbHble

Page 47 of 61



Document Number/Homep [okymeHTa 15-0000-RGL-RDS-20042-01 Revision / Pegakuns K01

KOpOOKM 1 NOTKW. Takke KaXOyl KOHCTPYKUMWIO, u3genue ycTaHoBKM K obopyaoBaHusi HeobGXxoammo
OOIMKHbIM 06pa3oM NPUCOEAMHUTL K CUCTEME 3a3EMITEHUSI B COOTBETCTBUMN CO CTPOUTENBHBIMU YepTEXaMu.

Ecnu He ykasaHo nHade, Bce Tpy6onpoBoAbl, MeTannmyeckme kopobbl U cocyabl HEOBXOANMO SNEKTPUYECKU
COEAVHUTL B MECTax PacrofioXeHns naHLes.

Bce HoBOe 060pynoBaHue 1 cTasibHble KOHCTPYKLMM MOAKIOYEHb! K CYLLECTBYIOLLEN CUCTEME 3a3eMIIEHNS.

Mpy nNPOEKTUPOBaHUM CUCTEMbI 3a3eMsfieHust cobntoeHbl TpeGoBaHMSA Crneaylwmx HOPMaTUBHbIX
[OKYMEHTOB:

o [1YD PK2015.
e P-ST-6003 n P-ST-6004.
e ELC-DU-5135-TCO

MonHwue3awmTa BbINosnHseTcst cornacHo Tpebosanusam CI1 PK 2.04-103-2013%, CT PK IEC 62305-3-2018,
nya PK.

Ha Tepputopun gns 3almTbl OT NPSIMbIX YAAPOB MOSHWUM 34aHUIA, COOPYXKEHWUA U HapPYXHbIX YCTaHOBOK
NCMNOMb3YylTCSt €CTECTBEHHbIE Y UCKYCCTBEHHbIE MOMTHUENPUEMHUKN 1 TOKOOTBOAbI.

B kauyecTBe ecTeCTBEHHbIX MONTHUENPUEMHMKOB M TOKOOTBOLOB NPUMEHSIIOTCS CTPOUTENbHbLIE KOHCTPYKLMK
C MeTannMyeckuMu afieMeHTamm, oTBevatoLme npeabasngaemoiM TpeboBaHusM (epmbl, 6anku, ctanbHble
KOMOHHbI 1 MPOYMe 3NEMEHTHI).

B kauyectBe NCKYCCTBEHHbIX MOJTHNENPUEMHUKOB UCMOJIb3YHTCA AObiIMOBaA pr6a C MOJTHMENPEMHUKOM U
oTaesibHOCTOALWMe MOJTHUENpUeMHUKA.

6. KOHTPOJIbHO-USMEPUTEJIbHbIE NMPUBOPLI U
ABTOMATU3ALUNA (KUTTnA)

6.1 OBLWIAA YACTb

O6bem paboT BkMNYaeT crnepyoLlee:

e [logroToBka kabenbHoN TpaHwen n yknagka MHLO Tpyo;

e  MoHTax coeanHNTENbHbIX MydT;

e [Ipoknaaka HOBbIX BPEMEHHbIX BOSIOKOHHO-OMTUYeCKnX kabenewn go wkadgos 080-LT-30000-003 n
080-MT-399-RTU-0005 B ykpbITUM pagnocBaau;

o  OTKMOYEHNS CYLLIECTBYIOLLMX BONOKOHHO-ONTUYeCKuX kabenen ot wkadgos 080-LT-30000-003 n
080-MT-399-RTU-0005 v nogknoyYeHNst HOBbIX BPEMEHHbIX BOJFIOKOHHO-ONTUYECKMX kabenen;

e [leMOHTax CYyLLEeCTBYIOLLMX BOJTOKOHHO-OMNTUYECKux kabenen ot wkador 080-LT-30000-003 n 080-
MT-399-RTU-0005 £0 HOBbIX BPEMEHHbIX MYPT;

o CoeOuHeHNs CYLLLECTBYIOLLMX N HOBbIX BONIOKOHHO-ONTUYECKMX Kabenen Bo BpeMeHHbIX MydpTax.

6.2 TPEBOBAHWUA K KUTMunA

B pamkax gaHHOro npoekTa He NpeaycMOTpeHa yCTaHOBKA KOHTPOSbHO-U3MepPUTESNbHBIX NPUBOpPOB.

ABTOMaTMyeckasi cuctema MOHUTOpuHra ammccum (ACMD).
CornacHo nucbMy oT akonorunyeckoro otaena TLIO ot 23.09.2024:

B cooTBeTCTBUM C OENCTBYIOLLMM 3KOMOrMYECKUM paspeLleHreM obLwmii Banosbivi BbIOpoc Ha 2024
rog ons aHHOro UCTOYHKKa cocTasnsieT — 81.7 T/rof 3arpa3HALWMNX BEWECTB, YTO 3HAaYUTENIbHO MEHbLUEe
yKasaHHoro kputepusi B «[llpaBunax BefeHUS aBTOMaTU3MPOBAHHOW CUCTEMbl MOHUTOPUHIra SMUCCUN B
OKpY>KaloLLyto cpely Npy NpoBeAeHUM NPON3BOACTBEHHOMO 3KOMNOrnyeckoro KoHTpons» Npukasze MuHuctpa
3KOIOrnu, reoniorumn 1 NPUPOLHbIX pecypcoB Pecnybnukn KazaxctaH ot 22 nioHsa 2021 roga Ne 208.

Takke, cornmacHo OencTBylolemy TexHonorndeckomy pernameHty TWO no obcnyxuanuio KoternbHom
Boabl KTJ1-1,2:
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1. B coctaB koTenbHOM BXoAAT ABa BogorpenHbix kotna KBIMM-50/150 1 cooTBeTCcTBYIOLLEE
BCnomoratensHoe obopyaoBaHue, Heobxogumoe Anst Harpesa TenoUKaLMoOHHON BOAbI.
BoporpenHbie KOTnbl paboTatoT TONbKO B OTOMUTENbBHLIN Ce30H, ¢ 15 okTabpsa no 15 anpens.

2. TennonponsBoguTeENbHOCTL KoTna - 50 Mkan/vac.

Ha ocHoBaHuM BbilleykaszaHHOro, obwas tennoBas MowHocTb KotensHon Bogbl KTJ1-1,2 coctaBnsieT 100
kan/y, a ICTOYHWMK BbiIbpOca (abiMoBasi Tpyba KOTENbHON) UMEET NMMMUT BbIGPOCOB, KOTOPLIN HE NpeBbilaeT
— 500 1/rog, a 3HaunT He nognagaeT noa Kputepum n.11 MpaBun gna ycraHoBkn ACM3 Ha AbiMOBOW
Tpybe KOTeNbHOWN.

6.3 TMPOKIAOKA KABENEN

npoeKTOM npenoycMoTpeHa Haa3eMHad n noaseMHad npoknaaka BOJIOKOHHO-ONTUYECKNX kabenew B noTkax,
TpaHwee B 3alUNTHbIX pr6ax ncec yCTaHOBKOVI COeOUNHUNTETTbHbIX My(bT.

CoeguHutenbHble MydTbl YCTaHaBMMBAKOTCA Ha CYLLECTBYIOLLENW ONope Ha BbiCOTE obecneymBaroLnn
[0CTyn Ansi NpOBeAEeHUST TEXHNYECKOro 06CnyXnsaHus.

Kabenu nmeeT MapkMpoBKy cornacHo kabenbHomy XXypHany. MapkvmpoBka kabenei BbINOMHAETCS METOAOM
LUTaMnoBaHWs Ha Brpkax n3 Hepxxasetowlen ctanu cornacHo TY TWO ELC-SU-1675-TCO u co ctaHgapTom
TWO P-ST-6014.

Bce cnocobbl kabenbHOW pa3BOAKkM, KabenbHble KaHamnbl WM KaberibHble CUCTEMbI COOTBETCTBYIOT
TpeboBaHusam ELC-SU-1675-TCO n MY3 PK 2015.

KabenbHble YNIOTHEHNA KOMMNPECCUOHHOIo Tuna, U3rotoBlieHbl U3 HMKeJ'II/IpOBaHHOI7I NaTtyHU, N OOJIKHbI
obecneynBaTb HapyXHOe N BHyTpeHHee YyNJIOTHEHNE O5d SKCniyaTaulin BHe nomeLleHni 1 6bITb NPUrogHbl
OISl OKOHeYHOoW 3a4enku TUNoB kabenen, YKa3aHHbIX B 3asABKe Ha 3aKyrnKy MaTtepuarnos.

KabenbHble ynnoTHeHWs cepTUrumMpoBaHbl AN NPUMEHEHNsT B KNaccnuULMpOBaHHbIX ONacHbIX 30HaX B
COOTBETCTBMM C TpeboBaHmAMMU Haa3opHbix opraHoB PK. lMpegnoytntensHO mMcnonb3oBaTb KabenbHble
YyNAOTHEHMS ¢ ABONHOMW cepTudukaumen (Ex e/Ex d).

KabenbHble BBoAbl AOMKHbI cooTBeTcTBoBaTh 1Y TLIO ELC-SU-1675-TCO.

6.4 KPUTEPUU NPOEKTUPOBAHUA KUMnA

Kputepun npoekTupoBaHus B LLefloM CooTBETCTBYHOT TpebosaHusam TY TLO ICM-DU-6003-TCO (OcHoBbI
npoektnpoBaHus KUIM).

Cucrtema TeNeKOMMYHMKaALVNOHHOM MHApACTPYKTYpbl nepegayn nHgopmaumm TLIO [-ST-2002.
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7. MEPONPUATUA NO TEXHUKE BE3OIMNACHOCTHU

7.1 OPrAHU3AUUA PABOT

KoopanHauma wmeponpusTuin B COOTBETCTBMM C  3akOHOZaTeNbHbIMW U 0bLierocygapCTBEHHbIMU
HopMaTuBHbIMK AokyMeHTamu PK, a Tarke gokymeHTamu TLO B o6nactu oxpaHbl Tpyaa.

OB6sa3aHHOCTM M OTBETCTBEHHOCTb 3a peanu3auunio (YHKUWA YNpaBreHWst OXpaHoW Tpyda, PelueHust
TEXHUYECKNX, TEXHOMOrMYECKUX W OpraHuM3auMOHHbLIX BOMPOCOB MO OXpaHe Tpyda Bo3naralTcs Ha
PYyKOBOACTBO, [f1aBHbIX CMEUManucToB, PyKoBoAMTENen cnyxb, B COOTBETCTBMM C MONoxeHnem o6
0053aHHOCTSAX, MNpaBax WM OTBETCTBEHHOCTU PYKOBOASALIMX W WHXEHEPHO-TEXHUYECKMX PaboTHUKOB
opraHu3aumu, paspaboTaHHblM M YTBEPXAEHHbIM B YCTAaHOBNEHHOM nopsake pykosoactsom TLWO un
reHeparnbHOro nogpsadvka no CTpouTensCTBy.

OpraHn3aunoHHyo, TeXHUYecCKyto paboTy, obGecriedeHne BbINOMHEHWUIA MEPONPUSTUA MO OxpaHe Tpyada
OCYLLECTBIISAIOT crneumanucTbl no 6esonacHocTn 1 oxpaHe Tpyaa. OCHOBHbIM NMPUHLMNOM OESATENbHOCTU B
obnacTtu oxpaHbl Tpya BCEX YPOBHEN ynpaBreHus SBNsSeTcs Npu3HaHue n obecneyveHme npuoputeTa XusHu
1 300pOBbsl PAOOTHMKOB MO OTHOLLEHWIO K pe3yrnbTataM NPON3BOACTBEHHON AeATENbHOCTY.

OCHOBHbIMU HanpasreHnamMmmn peanmsaumm Komnrekca opraHn3aunoHHO-TEXHUYECKUX MepOI'IpI/IFlTI/IVI no
OXpaHe Tpyda Ha BCeX YPOBHAX NPOMU3BOACTBA ABNAKTCA:

— 0byyeHne nepcoHana npasunam 6e30nacHoOCTM TpyAa;
— obecneyveHne GesonacHom aKcnnyaTauum Npon3BoaCTBEHHOrO 060pyaOBaHNS;
- obecneyveHne 6e30MacHOCTN NPOM3BOACTBEHHbIX MPOLIECCOB;
- obecneyeHne 6e30MacHOCTN NPOU3BOACTBEHHbIX 30aHUIA U COOPYXKEHWIA;
— HOpManu3aums CaHUTapHO-ObITOBbLIX YCNIOBUA TPYAA;
— obecneyveHne ob6Cny>XMBaKLLEro nepcoHana cpeacTeamn NHANBMAYanbHOW 3aLLnUThbI;
— CaHMTapHO-ObITOBOE OGCMYXMBaHME OOCMNYXXMBAIOLLEro NePCoHana;
- obecrneyeHne onTUMarnbHbIX PEXMMOB Tpyaa U 0TAbIXa;
- nponaraHaa 6e30nacHOCTM U OXpaHbl Tpyaa.
CneuunanucTbl no 6e30MacHOCTU U OXpaHe Tpyaa OCYLLECTBNSAT KOHTPOb 3a:
— 6e30MacHOCTbI0 BCEX TEXHOMNOMMYECKMX NPOLIECCOB 1 NPOU3BOACTBEHHOIrO 060pYA0BaHUS;

- BbINOSIHEHWEM MpaBuUil, YCTAHOBMEHHbIX B pamkax [Monutukn TLO, M  COOTBETCTBYHOLLUX
rocyapCTBEHHbIX HOPM, MpaBWui, WHCTPYKUMWIA MO oxpaHe TpyAa M MPOU3BOACTBEHHOW CaHWUTapuu
nepcoHanomM npeanpusaTus;

— opraHu3auuen obyyeHus, MPOBEPKOM 3HAHUM K aTTecTaumen paboumx, MHXEHEePHO-TEXHUYECKUX
pabOoTHWMKOB 1 criyXaLmx, No 6e30nacHOCTU 1 OXpaHe Tpyaa;

— CBOE€BpEeMeEHHbIM TMnpoBegeHneM COOTBETCTBYHOLMMUN cny>|<6aM|/| MCMbITAHUA W TEXHU4YECKOro
ocBMpOeTenbCTBOBaHNA annapatoB, KOTIIOB, pa60Ta+ou.u/|x noa AaBlieHuneMm, rpy3onogbeMHbIX
MeXaHNU3MOB, KOHTPOJIbHbIX I'IpVI60pOB, noanexawnx nepnoanyeckmm ncnblTaHNAM n
OoCBMOETENbCTBOBAHUIO;

— COCTOSIHMEM MPeAoXpPaHUTENbHbIX MPUCMNOCOBNEHWI, BITOKMPYIOLLMX YCTPOWUCTB U APYIMX TEXHUYECKNX
cpeacTB 6e3onacHoCcTy;

- NMpoBeAeHNeM MepONpUSITUIA MO CO34aHNI0 300POBbLIX U Ge3onacHbIX YCroBUiA Tpyaa.

BesonacHocTb npom3BoAcTBa WM COCTOSHWS ycrnoBui Tpyga B TLIO, BbipaboTka pekoMeHZauui u
npeanoxeHun B aTon obnactn obecneymBaeTcst NOCTOSAHHO AENCTBYIOLLMMU KOMUCCUSMW U CnieLnanictamm
MO KOHTPOJIO 3a COCTOSIHMEM ycrioBui Tpyda. Cucrtema ynpasneHus B obrnactu oxpaHbl 3gopoBbs (O3),
TexHUkn 6e3onacHocTu (TB) n oxpaHbl okpyxatowien cpegbl (OC) Ana BHOBb MPOEKTUPYEMOro OOBLEKTA,
OyaeT BnucbiBaThCsa B cyliecTtBytowyto Cuctemy ynpaenenus no O3,TE n OC. Bce npoekTHble pelleHust
HanpaBneHbl Ha obecneyeHne GnaronpuATHbIX U 6e3onacHbIX YyCNnoBui Tpyaa Ha Kaxaom paboyem mecTe.
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7.2 TOTEHUWAJIbHO OMNACHbLIE CATYALIUN HA
NMPOU3BOACTBE

OnacHOCTM 1 NX UCTOYHMKN npu BbINOJTHEHUN pa60T Ha ObIMOBbIX pr6ax ABNAKOTCA:

a) OnacHOCTb TpaBMMPOBaHUA pa6OTHI/1KOB nagarowimmMmm npegMmetamMmum, B TOM HMUCIe KOHCTPYKTUBHbIMU
arNemMeHTamMmun pr6bl;

6) OnMacHOCTb OTpaBJieHNA U3-3a NPOAYKTOB ropeHuna OT AbIMOBbIX pr6;
B) BbICOK/ME BETPOBbIE HArpPy3KU;

r) noTepst MPOYHOCTN CTALMOHAPHO YCTAHOBMEHHbIX MECTHUL, UITM HapY>XHbIX TPanoB MeTannmyeckmx
Ck0b, BMOHTMPOBaHHbIX B CTEHY AbIMOBOMN TPYObI.

Mcxoos wm3  BbllenepeyncrnieHHoro, obcnyxumBaHMe W PEeMOHT  OOSDKHbl  MPOBOAWTL  TOMbKO
cepTnduLmnpoBaHHble cneymannctel. OTaen akcnnyaraumu SOmKHbl obpallaTte BHUMaHue Ha LenoCTHOCTb
KOHCTPYKUMI ANS UCKIMIOYEHWUS onacHbIX dpakTopoB. PyKOBOACTBYSICb TeXHUKOM Ge3onacHocTu, crnegyet
npekpatuTb paboTy, ecnu He cobnogaeTcsa TpeboBaHMA U NpaBuna noxapHor 6e30MacHOCTN NPY MOHTaxe
N 3KCNyaTaumm NpoekTMpyemMoro oobekTa.

7.21 YPOBEHb OTBETCTBEHHOCTU NPOEKTUPYEMOI'O OB BbEKTA
YpoBeHb OTBETCTBEHHOCTM MpoeKTMpyeMoro obbekta cornacHo lMpasun onpepeneHus obuiero nopsaka
OTHECEHUS 34aHNI 1 COOPY>KEHUI K TEXHUYECKUN 1 (MMN) TEXHONOMMYECKN CNOXKHbIM 06bekTam Ne 165 MaBbl
2 nyHkTa 9 noAnyHKTa 2 oTHOCKTCS K o6bekTaM |l (HopmansHOro) ypoBHSA OTBETCTBEHHOCTMU.

7.3 CPEAOCTBA KOJINEKTUBHON U UHOUBUAYAIbHON
SALLUNTDBI

Bce paboTHukm TLO n nogpsioHbIX opraHM3auuin, 3aHsTble Ha 00bekTe, obecneymBaloTCcs cneuoaexaon,
crneyobyBbo, KackaMu, 3alUMTHBIMM OYKaMW, CPeACTBaMU 3aluuTbl OPraHoB cryxa, nepvatkamu. Kpowme
3TOro, Kaxgbli paboTHMK, Haxogdwmncs Ha obbekTe, obecnedvBaeTcsi JaTyMKaMu 3ara3oBaHHOCTU U
MUHUGUNBLTPOM. B 3aBucrMmocTn oT ycnosui pabotsl TLLUO pernameHTMpyeT MHCTPYKLUMM MO KOHKPETHLIM
BMAaM nepeudncneHHbix CU3, paboumm 1 crnyxawum, NnpuBeeHHbIX B Tabnuue 7 HUxXe.

Table 7: CpepcTBa KONNeKTMBHOM U MHAMBUAYaNbHOMW 3alUThbI

Ne CpeactBa Cpok
— | MHAUBMAYanbHOW | 3Kcnnyartauuu
n/n
3awmTbl (CU3) B MecsLax
1 Ouykn 3aWmnTHbIE [lo n3Hoca
2 Kacka 3awuTtHas 24
3 MNopawnemMHuk noa 12
Kacky
4 [poTtnBoras OexypHbin
5 Pecnupatop [o n3Hoca
6 Oatumk 24 (nnn
3ara3oBaHHOCTM paHbLue)
7 MuHUUNLTP Ho
NPUMEHEHMS
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7.4 MEPONPUATUA, NPEAYCMOTPEHHbIE NMPOEKTOM,
OBECNEYUBAKLWWME HAOEXHOCTb U BE3OIMNACHOCTb
PABOTbl YCTAHOBKU

Mcxona ns noteHumanbHOM OnacHOCTM BO BpeMsi paboThbl, MPOEKTOM NpeaycMaTpuBaloTCs MeponpusaTus,
obecrneunBatoline BGesonacHoCTb obcnyxuBawLlero nepcoHana wu  cobnogeHna  TpeboBaHUN
Okonornyeckoro Kogekca PK. MpoekTupyembli 06bEKT, COOTBETCTBYIOT TPeboBaHMSAM K KOPPO3MOHHOMY
BO3OENCTBUIO OKpYyxatoLLen cpeabl. CornacHo TpeboBaHmsam TLLUO n B COOTBETCTBUM C rOCYAapCTBEHHBIMU
HOpMaTUBHbIMY TpeboBaHNsIMM B 061acTV OXpaHbl TPyAa U 6e30MacHOCTY XU3HEAEATENBHOCTH, B JAHHOM
npoekte ObiNM NPefyCMOTPEHbl Criefylolne MHXEHEPHO-TEXHUYECKME pPELUEHUSI M OpraHu3aLMoHHbIe
MeponpusaTusa no odecneveHnto 6e3onacHoCTM 1 NPeaynpeXaeHno PUCKOB ANs 300POBbst PAOOTHNKOB:

e KomroHoBKa ra3oxonoB BbIMOSIHEHA C Y4ETOM BO3MOXHbIX pa3pbliBoB 1 TpeboBaHui k 6e3onacHomMy
06CnyXMBaHWIo;

e PasweweHve pgpimMoBon Tpybbl obecnedvBaeT yAoOHbIM M Ge3onacHbil [JOCTYN K Hen Ang
obcnyXmMBaHWs 1 aKcnnyaTauuu;

° Bce TOKOHEeNnpoBoadwmne MetTaniim4eckne 4actm o6opy,£10|3ava N 3NEKTPOYCTAHOBOK 3a3eMJIAOTCA
Aana 3alnTbl NnepcoHara oT nopa)eHua 3J1EKTPOTOKOM;

o O6bekT YKOMMNIEeKToBaH HeobxoaMMbIMK nepBnYHbIMUK CpeacTeamMmu Onsd nNoOMoOLLUM npu LIpe3BbI‘-Ial7IHbIX
CuUTyaumnax;

e [lepcoHan nmeet HeOOXOANMbIE MHCTPYKLMKX MO MUCMOSb30BaHUIO TPaHCMopTa NPy HaXOoXAEHWUN Ha
Tepputopun  MecTtopoxaeHusa. CornacHo TpeboBaHusam TLIO TpaHcnopt obecnednBaetcs
cpeacTBaMuy NepBovt MEAULMHCKOM MOMOLUM, a BOAUTENb UMEET MHCTPYKUMW, perfaMmeHTupyroLimne
noBefeHne npu YpesBblYaiHbIX CUTYaLUSIX;

e Tonbko KBanMUUMPOBAaHHbLIV NepcoHan AonyckaeTcs K paboTe, npoLleaLlwmin MHCTpYKTax no Th n
UMerLWnin 4oCTyn K paboTe;

o [lpuMeHsieMble TEXHOMOrMK, TEXHUYECKNE YCTPONCTBA, MaTepuansl JOMKHbI uMeTb CepTudumkaTsl
cootBeTcTBUS PK wm\mnu PaspelweHns Ha npuvMeHeHue YNOoNHOMOYEHHOro opraHa B obnactu
NPOMbILLNIEHHON ©6e30MacHOCTM B COOTBETCTBUN C TpeboBaHnsMKU 3akoHogaTtenscTea PK;

e PaboTHuKM obecneuymBaloTca AaTyvkamy 3arasoBaHHOCTW, CMEeLoAexao U UHAMBMAOyanbHbIMU
cpeacTBamMm 3alLUThI.

8. OPTAHU3ALUUA CTPOUTENBCTBA

8.1 OBLWMUE TPEBOBAHUA K BEAEHUIO PABOT

Peanusauns ctpoutenbcTBa 3annaHnpoBaHa, YToObl 0becneunTb roTOBHOCTb PaboTbl AbIMOBOW Tpybbl K
Hame4yeHHOMY CpOKy. 3akas3umk paccmaTpuBaeT BBO B JKCMryaTauuio HOBOW ObIMOBOW TPyObl MO mepe
rOTOBHOCTU NYCKO-HanaAo4HbIX paboT KOTMOB NO3TarnHo.

I'Iepe,u, Ha4varioMm CTpouTenbCTBa NPOEKTOM npeaycmMmaTpmBaeTCAd BbINOJNIHEHNE HUXEeNnepeyYnCrieHHbIX pa60T:

- [poBegeHne nepBoHa4yanbHOro obcnegoBaHusi Ha ob6bekTe. Mcxoass U3 gaHHbIX obcnegoBaHus,
HeobxoouMMo ornpefenuTb U cornacoBaTtb ¢ npeacraButenem TLUO okoH4YaTenbHblE YPOBHM OTMETOK B
COOTBETCTBMM C 4epTexamum U ykasaHuamu npegctasutens TLUO. O nwobbix HECOOTBETCTBUSAX WUIK
OTKIIOHEHMAX HEOOXOAMMO HeMeasieHHO coobwnte npeactaButento TLUO, KOTOpbI OOMKEH UX
paccMOTpeTb M YTBEPAUTL 40 Havana paboT;

- [eMOHTax ObIMOXOLO0B BbIMONIHUTL B COOTBETCTBMM € TpeboBaHnsammn CH PK 1.03-00-2022 wn CIT PK
1.03-109-2016 1 BCceM OeWCTBYHOLLMM NpaBuiaM, npouedypamM u pykoBoadwmum npuHumnam B obnactu Tb
PKwn TWO;

- [poBegeHne nogpobHoro AHanusa cTeneHn onacHoctu paboT u [naHa npousBoacTBa paboT C
npepoctaeneHnem Ha yteepxaeHue TLWO. CtpouTenbHble paboTbl JOMKHBI HAYUMHATBLCS TOSIBKO MOCHe
yTBepxaeHus TLWO lMnaHa nponssoacTea pabor.

- [NonHoe onucaHusa nnaHa opraHusauumn cTpoutenbctBa cMm B gokyMeHTe [TOC Ne 091-3000-AAA-
PLN-20011-01 (MpoeKT opraHusauum CTpoUTenbLCTBa)
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8.2 LWWYM U BUBPALIUA

Mpn CTpOUTENLCTBE WCTOYHMKAMW CUIBHOTO  LWIYMOBOTO BO3OEWCTBMSI Ha  300pOBbe  JOAEMN,
HenocpeaCcTBEHHO MPUHUMAIOLLMX y4acTMe B TEXHOJOMMYECKMX MpoLeccax, a Takke - Ha dnopy v dayHy,
SIBMAIOTCH CTPOUTENbHbIE MalUWHbI UM aBToTpaHcrnopT. [lpoekToM npegycmaTpuBaeTcs npoBedeHue
MEpPONPUSTUIA MO  OrpaHMYEHU0 HebnaronpusTHOrO BIUSIHUS LIymMa, MO CHWXKEHWU BuOpauuu B
cootBetcTBMM ¢ TOCT 12.1.012-2004 CCBT «BubpaunoHHas 6esonacHocTb. Obwime TpeboBaHusa» n FTOCT
12.1.003-2014 CCBT «Llym. O6wme TpeboBaHusa 6e30nacHOCTMY.

dursnyeckmMm haktopamy BO3ENCTBUS HA YerloBeka SIBMSOTCS WyM 1 BUGpauus. [ns 3awuTtbl nepcoHana
OT WyMma, aganTtauusi, K KOTOPO HEBO3MOXXHA, MPOEKTOM NpeaycMaTpuBaeTcs:

e [locTyn K MeCTy YCTaHOBKM AbIMOBOW TpyObl OrpaHMYeH OT MECT HaxXOXAEeHUs O0GCnyXKMBatoLLero
nepcoHana (yctaHoBKa CHapy»u 34aHusl);

° I'IepCOHan obecneyeH nHamsngyarnbHbIM1 cpeactesamMun 3allThl OT LWWyMa;

e OueHka BubpaumoHHOM Ge3onacHOCTW Tpyda MNpPOM3BOAMTCA Ha paboymx MecTax KOHKPETHOro
NPOM3BOACTBA MpPWU  BLINOMHEHWM peanbHON TEXHONMOrMYECKOW Onepauuv Unu  TUNOBOrO
TEXHOIOMMYECKoro npoecca.

CTpouTenbHble MalWnHbI 1 TEXHKKA, A0MMKHbI 06ecneynBaTb ypoBEHb 3ByKa, HE NpeBbIwaLwmnin Tpebyembix
85 ab, cornacHo TpeboBaHuam FOCTa 12.1.003-2014 «CCBT. Wym. O6wme TpeboBaHusa 6e3onacHoOCTU» U
ctangaptoB TLIO. OCHOBHbIMM WCTOYHMKaMW BUOPALMOHHOIMO BO3AENCTBUS Ha OKPYXaloLlyl cpegy wu
nepcoHan, npu nposeAeHny paboTt ByayT ABNSATLCS CTPOUTENbHAsA TEXHUKa 1 Opyroe 06opyaoBaHue.

Bopbba ¢ BnbpaumoHHbIMKN KoNnebaHNsIMK 3aKNioYaeTCsa B CHYXKEHUN YPOBHSA BUOpauumn caMmoro UCTOYHMKA
BO30YXXAEHUS!, @ TaKKe NMPUMEHEHMN KOHCTPYKTUBHBIX MEPONPUATUIA Ha NyTWU pacnpocTpaHeEHUs: KonebaHn.
YpoBHM BMOpaumy npu paboTe CTPOUTENbHbLIX MalLMH (B Npedenax, He npesbllwatowmx 63 'y, cornacHo
FOCT 12.1.012-2004) Ha 3anpoeKTUpOBaHHbLIX 06 BbEKTaX MNP BbINONTHEHUN TpebOoBaHUIA, NPeabABSEMbIX K
KayecTBy CTpouTenbHbIX paboT, M cobniogeHun O0OCNyXXUBAKLWMM MepPcoHanoM TpeboBaHWUM TEXHUKU
6e3onacHOCTM He MOryT MPUYMHUTBL Bpeda 300pPOBbH YErloBeKa U HEraTMBHO OTPa3vUTbCHA Ha COCTOSIHUM

dayHbl.

9. UHXEHEPHO-TEXHUYECKUE MEPOMPUATUA  NO
NMPEAYNPEXAEHNIO YPE3BbIHAUHLIX CUTYALUU WU
MO B3PbIBO- N NMOXAPOBE3OIMNACHOCTH

OCHOBHOM LiENbIO MHXEHEPHO-TEXHUYECKMX MEPONPUATUIA Mo NpeaynpexaeHnto YpesBblyaiHbIX CUTYaLUi 1
No B3pbIBO U NoXapo6e30nacHOCTY Ha paccMaTprBaeMbIX B MPOEKTE 0GBbEKTE — 3TO:

e 3aliuTa pa60Ta+ou.|,ero nepcoHana ot nocnegcteun YC NnpUpoaHOro N TeEXHOreHHOro Xxapakrtepa,
° NnoBbILLEHNE yCTOVI‘-IVIBOCTVI pa6OTbI 006BHEKTOB B BOEHHOE BpeEMA;

° npegoTBpalleHne nnm CHMmxXeHme BO3MOXHbIX pa3pyLueH|/1|7| M NoTepb B pelyrnbTaTte BO34EeNCTBUS
COBpPEMEHHbIX CpeaCTB NMopaXXeHud;

e CO3JaHMe YCroBWM ANl MPOBEAEHWs aBapuUMHO-CnacaTeNnbHbIX M APYrMX HEOTNOXHbIX paboT B
ovarax nopaxkeHusl, B 30Hax aBapuu, kKatacTpod U CTUXUAHBbIX BeACTBUN.
Ha obbekte MpuHATHI Cnegylolime OCHOBHbIE MHXEHEPHO-TEXHWYECKME U CTPOUTEMbHbIE pPELUeHUs Mo
npeaynpexaeHunio N NMKBMAALUN Ype3BblHanHbIX CUTYyaLNN:

e pasmelleHne OOBEKTOB, C Y4Y4E€TOM BO3MOXHOCTU OecrnpensaTCTBEHHOro MoAbe3na MNoXKapHbIX
aBTomobunen u /J,pyr0|7| CneuTexHKn K MecCTy BO3HUKHOBEHUA aBapun UM noXxapa, a TakKxe
©e3onacHom 3BakKyauuy nepcoHarna npyv BO3HUKHOBeHUN YC;

e cobniogeHne TpebyeMbix PaCCTOSHUN MexXOy MPOeKTUPYEMbIMM O6bEKTaMu, OrpaHUYMBAOLLMX
pacnpocTpaHeHue noxapa;

° NnpUMEHEeHNe CTPOUTESIbHbIX MaTepmnanos 1 N3L4ENNIA C NOBbLILEHHBLIM npenerniom OFHECTOMNKOCTH;
e obecneyeHne o06beKTa cpencrtBamMum KOHTPOIIA 3a 3ara3oBaHHOCTbIO;

e [MpuMeHeHWe annapatoB, npubopoB U 0OOpydoBaHWA B  COOTBETCTBUMM TpeboBaHUAM,
npeabsBnseMbiM K 06 bekTam, KaTeropMpoBaHHbIM MO B3PbIBOMOXaPHOW ONAaCHOCTU U KNaccy 30H Mo
nyg;
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10. CBEOEHUA OB OXPAHE OKPYXAIOLWEW CPEbI

Mpy MoZepHU3aUMU ObIMOBOM TPYyObl YYMTbIBAETCS BEPOSTHOCTH CUTyauuu, MpW KOTOPOW BO3MOXHbI
BbiGpocbl M cbpockl BpedHbIX BellecTB B atmocdepy. B mpoekte npenycMoOTpeH psia pelleHuid ans
CBeleHUNs1 BEPOSITHOCTE NOSIBIIEHNS BbIGPOCOB 1 COPOCOB BpeHbIX BELLECTB B aTMOCepy Ha NMoYBEHHYHO
MOBEPXHOCTb U TPYHT K MUHUMYMY.

e BbiGop coOTBETCTBYIOLLENO MaTepuana ans 06opyoBaHus U MaTepuarnos;

e HapexHas repMeTn3auns CTbIKOB NPU COeAUHEHUN ObIMOXOLOB;

e 3awmTa obopynoBaHUS 1 MATEPMANoB OT KOPPO3UK;

e KOHTpOnb COCTOSHMS AbIMOBOW TPYObl BO BpeMsi 9KCnyaTauuu;

e [lpoBeaeHVe NPOPUNAKTUHECKUX PErMAMEHTHbIX paboT;

e bBbicTpoe obHapykeHUe 1 ycTpaHeHWe BO3HUKLLMX YTEYEK AbIMOBbIX ra30B U3 AbIMOXOLOB;

o OOy4eHMe 1 TPEHNHT 0OCNYyXXMBaIOLLLEro NepcoHana.

MpoeKTMpyeMble COOPYKEHUS pasMeLLieHbl Ha Ge30MacHOM PacCTOAHUM OT CYLLECTBYIOLUX B COOTBETCTBUM
C HopMamu.

MprvmeHsiemoe obopydoBaHWe W MmaTepuanbl MO TEXHWYECKUM XapakTepucTukam obecneymBaroT ux
GesonacHylo aKkcnnyatauuio. PasmelleHve npoekTUpyeMbiX COOpYXeHu obecneunBaeT yAaobHoe u
6e3onacHoe obcnyxmBaHue.

PasmelleHe npoeKkTpyembiX COOPYXEHUA NpeayCMOTPEHO B COOTBETCTBMM C TpeboBaHMSMU B3pPbIBO-
noxapo-6e3onacHocTun.

I'Ip|/| HaZ3eMHOMN NpoKrnagke OAbIMOXOo4bl YKIaablBalOTCA Ha HeCropaemMble Onopbl.

MepeuncneHHble TEXHUYECKME peLIeHMs No NpeaoTBpaLleHnto BeIGPOCOB U COPOCOB BpedHbIX BELLECTB B
aTMocdepy CBOAAT 4O MUHMMYMa BO3MOXXHOCTb BbIGPOCOB 1 COPOCOB BpeHbIX BeLecTB B aTMocdepy, Ha
MOYBEHHYIO MOBEPXHOCTb U FPYHT.

OcHoBHble B1AbI OTXOO0B, KOTOpble 06pa3syoTcsa B XoA4e peann3auum 1 SKkcnnyaTaumm nponsBoACTBEHHOMO
06bekTa — 370 TBepAble bbiToBble oTX0Abl (TBO).

HaHHbli BUO OTX0OOB 06pasylTcAa B XOo4e MNOBCEAHEBHOW OEeATenbHOCTU CTPOUTENbHbIX Gpurag u
nepcoHana aKkcrnyatauumu. 3T OTXOAbl BKMHOYAT MOTOKM OTXOAOB, MOCTYNAMWMX C YNaKOBOYHbIX
maTepuaroB, CTeKo, nnacTuk, bymara, kapToH, 6aHKU/KOHTeHepbl, cTapas oaexaa, oTXodbl 0T 0PUCHOM
OeAaTenbHoCTU U T. 4.

[eTanbHoe onvcaHWe No BCEM BuOam OTXO40B, 00pasylolmuxcs B Xo4e CTPOUTENbCTBA U 3KCMyaTaumm
Npon3BOACTBEHHbLIX 00BEKTOB, NpeacTaBneHsl B POOC.
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11. NIPUNOXEHUE 1 3AO0AHUE HA TNPOEKTUPOBAHMUE
APPENDIX 1 DESIGN TASK
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«YTBEPXIA»
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77 (OOrMACOBAHO»

3apaHue Ha npoeKTUupoBaHue

MOOEPHU3ALUA OLIMOBOUW TPYELI CTAPOW KOTENBLHOW.

Pecnytnuka KazaxcraH, ATbipayckas obnacTs, KbinbioNcKWi paioH, MecTopoxaerdne Tenrus.

(HauMeHosaHuUe U Mecmopacnono)eHue npednpusmus, obbekma, 30aHus, COOPYIKeHUs)

NeNe | rlepeyenb OCHOBHBLIX AaHHBIX 1 TpeGOBaHWi
mn.rm.
Hapsig-zakas NeSR60983627 mexgy TOO «TLIO» n
TOO «WoodKSS»;
leHepanbHbIA AOrOBOP NoAPSAHOro obcnyXusaHWs
1. OcHosaHue Anst NPOEKTUPOBAHMA CW1730071, mexxgy TOO «TeHruswespoiin» n TOO
«WoodKSS» ot 27 nioHa 2019 r.;
2. Bwg ctpouTenbctea MopepHusaumns
3. CtaauiiHOCTE NPOEKTUPOBaHNS OpHoctaguinHoe. Pabouyuii MNpoekrt (PI1)
TpeGoeaHns N0 BapUaHTHOW W KOHKYpCHOW
4, paspaboTke He TpebytoTes
JevcTteylowee  mecTtopoxaeHwe.  Paspabotatb
NPOEKT C Y4ETOM KIUMATOMNOMMYECKAX XapaKTepUCTUK
8 e pervoHa U ¢hU3NKO-MEXaHUYECKUX CBOMCTB rpyHTA.
CeicMmmnyHoCTb Ao 6 Gannoe.
OcHoBHble TeXHUKo-3koHoMuYeckue | MpoexTupyemblii ob6bekT - obecneyeHue
6 nokasatenu obbekta, B TOM uucne | GecnepeboiHoi paboTkl CyllecTByOLWEed KOTenbHOM
’ MOLLHOCTb, npounasoauTensHocTe, | KTJ1 3a cyeT HapexHol paboTel npoexkTupyemoi
Npou3BOACTBEHHas NporpamMma AbIMOBOW cTanbsHowW Tpy6bl.
7 OcHoBHble TpeGoBaHUs K uWHXeHepHomMy | CornacHo TpeGoBaHUAM AEACTBYIOLMX HOPMaTUBOB
' oBopynoBaHuio. PK n TWWO 1 obvema pabor.
B coorsercTBUU C TpeBOBaHWAMU 3aKOHOAATENbHbIX
aKTOB, HOpPM W npasun W  MeXAyHapoAHbIX
CTaHAapTOB, pa3pelleHHbIX K MPUMEHEHWIO Ha
TpebosaHus K Ka4yecTsy,
Tepputopun  PK, npeaycmoTpeTte B npoekTe
- ﬁg“';ﬁ::?ﬁ"ﬁcgwfﬂﬁ W SKOMOTVHECKAM | 1 cnonb3osaHme COBPEMEHHBLIX  TEXHOMorviA 1
P P poay ' obopygoBaHuii, obecreyvBaloWMX HadexHylo W
GesonacHyto paboTy npyu MUHUManNbHBLIX 3aTpaTax Ha
akcnnyartauuio Ha Becb cpok cnyxbbl obbekTa.
9 TpeboBaHua K  TexHonoru, pexwmy | CarnacHo  pexwvmy  paboTel  CyuwlecTeylollero
’ npeanpuaTua. obnexra.
Tpe6osaHus K APXUTEKTYDHO- MpuHYMaeMble NPOEKTHEIE  PELUEHUs  [OMKHbI
W KOHCTPYKTUBHBIM pelieHusm ¢ yuyetom | A Npasun  PK u  obecneussate GesonacHoe
CO3aHINs AOCTYMHOM ANS MHBANUAOE cpeabi | BeINOMHEHNe pagor.




HN3HEOSATEABHOCTH.

B [poekte y4yeeTh, HO He _orpaHquaaﬂcb,_'

BHYTpEHHVE
TLO..

TeXHUMeckue  TpeBoraHWA/yCRoBUA

11

TpeBorakra KW obbem
Oprasn3aumnm CTpoUTenbeTEA.

pazpaboTin

BeOf B SKCHMyaTauwo HKOBOW  ABIMOBON TpyDb!
paccMarpyuBaeTcs no _ 3aeepLIeHnR
NIOArATOBUTENBHBEX MyCcKo-HanaaouHbIX. paBoT 0gHOro
#3 2X KOTNOB, NOCHEA0BATENbHO.

2 cywecTsylowmx kotna KBIM-50/150 -1 paGouni/t
pe3epBHLIA.

12,

Buigenerve odepenet, B TOM  4dMcne

FIYCKOBBIX KORMNNEKCo! f] aranos,
TpebosaHus no  NEpCneKTMEHOMY
paciuupeliiie npeanpuATaA.

‘He Tpebyetca.

13

TpedoBanua # yenosus no  paapaboTtie
NPUPOAOOXPAHHLIX MED W MERCNPUATWIA,

He sxeawT 8 paddpd obkem  pabor 700
«WoodKS5».

14.

Tpebopanus ¥ pexunmy GeaondcHocT! 1
rMimexe Tpyaa,

CornacHo TpeBosanuam  SeRcTBYOWUX HOPMaTUBOB
PKUTLIC.

15.

TpeboBanuA no paapaboTke. WHKEHEpHo-
TEXHUHUECKUX MEPONPUATUA  FPaKAAHCKOW
oBopoHsl  #® MEpONPUATUI 10
npeaynpexaeHuio MpesshlvaitbiX cUTYaLWA,
M0 3aLLUTHBIM MEPONPUATIAM.

Cornacko TpeBoBaHWAM OSACTBYIOLUVX HOPMATMROB
PK u TIIO.

16.

TpeSopakus 10 BLINONHEHWIC  ONBITHO-
KOHCTRYKTOPGKUX # HayyHo-
uccnesoBaTensCciux pabaT.

Me Tpeyercs

17.

TpebosaHus NG BHEProcBepeXeHO,

CornacHo TpeGoeaHUaM AeRCTEYIOLANX HOPMATABOR
PKu TWO '

18..

CoCTaB ASMOHCTPALUMOHHBIX MATEPUANOS,

Bed poxymeHTalmA. fomkHa ObiTe NpefocTaBneHa
COMNaCHS NONoMeHVAM Qorosopa.

18.

TpebosaHur no TNPYMEHEHWIO
CTPOUTESIBHBIX  MATEPUANOB,  WBSEenuH,
KQHCTPYKL(WIA 1 obopyAoBaHns
Ka3aXCTaHCKoro NPon3scaAcTBa ans
oBLEKTOB, (puHaHCUpYeMbIX 33  Cuet
rocyAapCTREHHRIX MHBECTWUWA © CcpencTs
KBa3WroCyAapCTBERHTTO cexTopa
NpefoCTaBAAIOTCA COrAacHo Basbl AaHHEIX
TOBapoB, paboT, yonyr Y WX NOCTABLUWKOB,
cchopMuposaHHoil B COOTBETCTEMA  C
flpasunamy  chopmipoBarma W BEAEHUA
Dasbl gaHHeIX ToBapoe, paboT, yonyr u ux
[OCTABLMKOB, YTBEPMACHHLIMN NPUKA3OM
WenonHALWere obs3arHocTy MukucTpa no
yHBECTMLMAM K passuTMio  Pecnybnmku
KasaxctaH o7 26 HomBpa 2015 roga Ne
1107.

He.Tpebys&Tes

| 20

CmeTHas AOKYMEHTaLWs B COOTBETCTBUM C

NONOKEHVAMI W HOPMaMKA, NPWMBGAUMEIMA B
HOPMETUBHBIX LOKYMEHTAX. no
Uewoobpadosaliuie 8 CIPOWTENBCTEE
YNONHOMOYSHHOMG FOCYAa0CTEEHHOIG
opraHa no Aenam ApXUTEKTYPbY,
TPafccTOWTENLCTER W cTpouTenbeTaa PK.

He Tpebyeten




«APPROVED BY»

o AR

fH«&mr ju 'isxfm
« 0( » Decvmée& 20*2/2(

. «AGREED BY»

ject Engineer

L Kozbagarov

Design Task

OLD BOILER HOUSE STACK UPGRADE
Tengiz field, Zhylyoi District, Atyrau Oblast, Republic of Kazakhstan.

(name and location of the enterprise, facility, building, structure)

NN List of main data and requirements
Work Order No. SR60983627 between TCO LLP
and WoodKSS LLP;
1. Design basis General Service Order No.CW1730071 between
Tengizchevroil LLP and WoodKSS JSC signed on 27
June 2019;
2. Type of construction Modernization
3. Design stage One stage design
4. Reqmrgr_nents for the wvariant and Not required
competitive development.
Existing producing oilfield. To develop the project
. . - based on the climatic characteristics of the region,
» EpasHiciconaiructsn sonditiong physical and mechanical properties of soil. The
seismicity is up to 6 points.
Main technical-and-economical parameters | The developed project is to ensure an uninterruptible
6. including the power, performance, | operation of the KTL existing boiler house for heat
production program. supply, by designing the new steel stack.
7. Main requirements for the utility equipment. | According to the requirements of the current RoK
and TCO standards and scope of work
Requirements for the quality, | In compliance with regulatory statutes, standards
8. competitiveness and environmental | and rules, and RoK applicable international
parameters of production. standards, project shall use advanced practices and
equipment that provide reliable, safe and cost-
effective operation throughout project service life.
9 Requirements to technology, operation | In compliance with operation mode of an existing
’ mode. facility
10. Requirements  for  architectural and | Design shall meet RoK construction standards and
construction, space planning and design | regulations and ensure safe performance of work.




solutions considering the creation of the
accessible living envircnment for the
disabled persons.

Design shali meet {including but not limited to) TGO
Engineering Requirements / Specifications.

Requirements and scopée to develop the

Commissioning of a new chimney 5 considered
upon completion of preparatdry commissioning

Lo conistruction management. works of one-of the 2 boilers (2 existing boilers
KVGM-50/150 - 1 working/1 reserve).

Stages, including start-up complexes and | _
12. stages, the requirements for the prospective | Not required,

expansion of the enterprise.

The ‘requirements aqd _con_d:’ucns for the Environmental Protection Chapter is not included to
13. developmen{ of environmental measures WoodKSS scone

and activities Rk
14 Requirements for the regime of | In compliance with requirements of the current RoK
o Cceupational Safety and Health. and TCO standards

Requirements  for  development  of | | compliance with requirements of the current RoK
15. engineering activittes of civil defence and : G S o '

! T S and TCO standards.

measures to prevent emergencies..

Requirements for the implementation of ;
15 developmental and research work. ot peguired
- P, In compiiance with requirements of the current RoK
17. Requirements in energy saving. and TCO standards
- : e S ; All dogumentation shouid be provided as per the
18. Demonstration materials scope. provisions of the Gontract,

Requirements. for using  construction

materials, items, structures and equipment

produced in the RoK for the facilities funded

through the state investments and by means

of the: quasi-government sector are provided

based on the data base of thé goods, works,
19 services and their suppliers. developed in | Not required

compliance with the Rules to develop and

keep the data base of the .goods, works,

services and their suppliers approved by the

Order of the acting RoK Minister for

Investment and Development. daled

November 28, 2015, No.1107.

C_os__t estimate. documentation develcpment

in accordance with. provisions and forms
50 stipulated in regulatory and procedural Not required

documents issued by thé RoK authority
having jurisdiction on affairs of architecture,
town planning and construction..
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12. NPUNTOXEHMUE 2 NACIOPT NPOEKTA

dopma

3aka3uuk: HanmeHoBaHue npoekTa: McxoaHble gaHHbIe, B TOM
TOO «TeHrnsweBponn» «MopaepHM3auma a4biIMoBOMN Tpybbl cTapoi yucne:
PaspaboTumk KOTENbHOM . 3apaHue Ha
(FeHnpOoeKTUPOBLUMK): npoeKkTupoBaHue
TOO «Wo0odKSS» AOKYMEHTbI o
UcTouHuk COOTBETCTBUU
¢pmHaHCcupoBaHus: rocyfapCcTBeHHbIM
CobcTBeHHbIE cpeacTtea nporpammam unu
TOO «TeHrmsweBponn» rpagocTpouTenbHbIM
MecTo pacnonoxeHus: AOKYMeHTaMm
ATblpayckas obnacTs, - 3apaHue Ha
Kbinblovickuii panoH, npoekTupoBaHue
HedTerasoBoe
MecTopoxaeHune TeHrns.
NMEPEYEHb OCHOBHbIX 30AHUN (OB BEKTOB):

MoLlHOCTb NpeanpuaTus: Mo OCHOBHbIM OO BEKTAM:

- B CTOMMOCTHOM BbIpaXXeHUN: - CMP;

- He npumeHumo. VIHeecmuyuoHHbIU Mpoexkm - obopynoBaHue;

- B HaTypanbHOM BblpaXXeHU: - npouue.

MogaepHu3aums abiMoBo Tpybbl KoTenbHoM KT/I. Obuwass cmeTHas CTOMMOCTb CTpouTenbCcTBa B

TeKyLnx ueHax, B Tom ymcne CMP
- Bce npoektupyemble 0ObLEKTbI pPacnofiokeHbl B

npegenax CylLecTBytoLLEero 3emneoTrsogal He rnpuMeHUMO. NHeecmuyUOHHbIU rpoeKm
mecTopoxaeHus TLO. JononHUTENBHOrO OTYYXAEHUS
TeppuTopumn He TpebyeTcs.

OO6wasa 4ncneHHocTb paboTawwmx, B TOM 4ucre —
pabouux:

- YeenuyeHue 4qucneHHocmu pabomarowux Ha
MEecmopoXOeHUU He NaaHupyemcs.

O6was cmeTHas CTOMMOCTb CTPOUTENbCTBA B 6a3MCHbIX
ueHax 2001 roga, B Tom yncrne CMP:

- He npumeHumo. "HeecmuuyuOHHbIU rpoekm

FPA®UNYECKUE MATEPWAIbI

Tom 2 Npachmnyeckmne maTtepuansbl.

| TEXHUKO-9KOHOMUYECKUE NOKA3ATENM (B COOTBETCTBYIOLWMX EAUHULIAX USMEPEHWN) |
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PexumM paboTbl NpeanpusiTUst HeNpPepPbIBHBLIN.

HaumeHoBaHue nokasarens

Eg.nam.

Konu4yecTtBO

1.

TennomexaHn4yeckasi 4HacTb

1.1

MoHTaX HOBOW CTanbHOW ObIMOBOW
Tpy6bl 091-3000-X-002 co
cnepywoLwnuMn npeaBapuTenbHbIMU
pasmvepamu: JuameTp yctbs 1.1 m,
Bbicota 25 m

KOMMNJEKT

1.2

MoHTaXX HOBOro rasoxoga AN HOBOW
ObIMOBOV TpY6bI

KOMMIEKT

1.3

MoHTax 2-gtorimoBoro Tpybonposoga
OTBO[A KOHAEeHcaTa Ans HOBOW
ObIMOBOM TPyBbI C 3anopHoWn
apmartypou

KOMMITEKT

1.4

PyyHas oTcekatoLwlasi 3acrnoHka

ApPXUTEKTYPHO-CTPOUTENbHBbIE
pelieHus

2.1

dyHaameHT anga apiMoBou TpyObl

2.2

YcTaHoBKka nnaTgopmbl n3
METaSIIOKOHCTPYKLIMK

2.3

YcTaHoBKa (hyHOAMEHTOB Mo acTakagy
noA AbIMOXo[

24

YcTaHOBKa MeTannmMyeckon 3cTakaibl
non AbIMOXOA

OneKkTpocHabxeHue 1
AneKkTpoocBeLleHue

3.1

MoHTax cnctembl ocBeLLeHns NnaTopm
ObIMOBOMN TpyOhl (pabouee "
aBapuiiHoe).

3.2

MoHTax pacnpegennuTtenbHoro wuta wu
LinTa aBapMVIHOFO ocBeLlleHNA.

3.3

MoHTax po3eTku

3.4

MoOHTaX 1 NOAKNIOYEHNE HOBbIX CUMOBBIX
kabenen kK HOBOW CUCTEME OCBELLEHMS
(paboyee n aBapunHoe)

3.5

[MepeHoC CyLLEeCTBYHOLEr0O CUIOBOTO WU
KOHTPONbHOro kabenen

3.6

MoHTaxx  cuctembl  anekTpooborpesa
HOBOroO  ApeHaxHoro  TpybornpoBoaa
ObIMOBOM TpYObl

3.7

MoHTaX U1 NOAKNYEHWE  HOBOro
cunoBoro kabens K HOBOW cuUcTeme
anekTpooborpeBa

3.8

MoHTax CUCTEMBI 3a3emMneHust
3NeKTpoobopyAoBaHNA 1M ObIMOBOM
TpyObl.

3.9

MoHTax cuctemMmbl MOMHME3ALLNTDI

AOMOJNIHUTENbHBLIE CBEAEHUA, B TOM YUCITIE:
- Hasnauenue obbekra:

Llenb npoekma — obecrnieyeHue becriepeboliHol pabomebl cywecmesyroweli KomesibHoU 3a cyem
HadexxHoU pabombi Hogol ObiMosol mpybbl. B pesynbmame dormkHa bbimb obecrieyeHa

aKcrnyamayuoHHas 2ubkocme 8 yernsix obenyxusaHusi komenbHoU KTJ1, a makxe Ha0exHoCmb
menocHabxeHusi 8 bydyuiem.
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COCTAB NPOEKTA
ToMm 1 TekcToBas 4acTb

Tom 2 Tpadunyeckasn yacTb (YepTexm)

CBEOEHUA O KIMUMATUYECKUX U UHXEHEPHO-TEONOMMYECKUX YCINOBUSAX PAUOHA U
MIOLWALOKA

AbconoTHas MMHUManeHasa TemnepaTypa Bo3ayxa MuHyc 36,2°C.

CpeqaHsia cyTouHasa TemnepaTypa Hanbonee XonogHOM NATUAHEBKM obecneyeHHocTbo 0,92 - MuHyC
26,6°C.

HopmaTtnBHas rnybuHa npomep3aHnst 4N CYrfMHKOB U IMuH — 1,026Mm.

HopmatueHasg rnybuHa npomep3aHus ans cynecemn n neckoB Menkux u noinesatbix — 1,249m.
HopmaTtnBHas rnybuHa NpOHMKHOBEHMWS HYTNIEBOWN N30TEPMbI:

O6ecneyeHHocTb 0,9 — 100 cm

O6ecneyeHHocTblo 0,95 — 150 cm

AbBconoTHas MakcumaneHasa TemnepaTypa Bosayxa nntoc 44.7 °C.

KnnmaTtuyeckuin panioH Tepputopun gnst ctpoutensctea — VI

PawoH Tepputopun PK no BeTpy — V.

PanoH Tepputopum PK no rononegy — Il.

PalioH no cHerosbIM Harpyskam — I.

PawoH no 6a3oBori ckopocTu BeTpa — V.

NMEPEYEHb OCHOBHbLIX OBBEKTOB, KOHCTPYKTUBHbLIE PELUEHUA, WX OCHOBHbIE
XAPAKTEPUCTUKU
O6beM No NPOEKTUPOBAHUIO CTPOUTENBHBIX KOHCTPYKLINIA BKITHOYAET B cebs:
CTpoutenbCTBO Kene3obeToHHbIX CBalHbIX (hyHAAMEHTOB MO MPOEKTUPYEMYIO ObIMOBYIO TPyOy 1
MeTannmMyeckmx onop nog AbiIMoxon.
CrtpoutenbcTBO cTaneHow nnatdopmbl Ans obcnyxmeanna KUM ans MOHUTOpUHra BeIBPOCOB 13 AbIMOBOM

TPYyObI.

CTpoutenbCTBO MeTanM4eckmx onop nog AbiIMOXo4,

I'Iapameprl ypOBHeVI OTBEeTCTBEHHOCTU NPOEeKTUpyemoro obtbekTa:

B cootBetctBUM C «[lpaBunammu onpefeneHms obuwiero nopsgka OTHECEeHUA 34aHun U
COOPYXEHUN K TEXHUYECKU M (MUNN) TEXHOSOTMYECKN CHOXHbIM OObeKTamy, YTBepXAEHHbIMM
npukasom oT 28 depans 2015 roga Ne 165, rmasa 2, n.9.2) ypoBeHb OTBETCTBEHHOCTU 00bEKTa
YCTaHOBIEH Kak — BTOPOW — (HOpMaribHbIN), TEXHUYECKM CNOXHbIM 0b6bekT(rnasa 2, n7).

Bug Hamevyaemoln OeATenbHOCTU U UHbIE KPUTEPUM, HA OCHOBAHWMM KOTOPbIX OCYLLECTBMSETCH
Knaccudmkauma o6 beKToB, OKasblBaOLLMX HEraTUBHOE BO3AENCTBME HA OKpyKatoLyto cpeay — |
KaTeropusi, passBegka M [obbl4a yrmeBoaopodoB, nepepaboTka yrneBoOOpPOAOB COrfacHo
MpunoxeHusa 2 k JkonormdyeckoMy kogekcy Pecnybnuvkmu KaszaxctaH ot 2 aHBapsa 2021 roga Ne
400-VI 3PK.

InasHbIl UHXEeHep rnpoekma: W Kosbaeapos A.

Urxenep HIMO WOOD KSS :

ImaHzanuesa A.
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APPENDIX 2 PROJECT PASSPORT

Form 1
Client: Project Title: Basic Data, including:
Tengizchevroil LLP “Old Boiler House Stack  Design Task, documents on
Contractor (General Designer): Upgrade” compliance with national
Wo0dKSS LLP programs or architectural
Source of Financing: documents
Tengizchevroil LLP own funds - Design Task
Location:
Tengiz oil and gas field, Zhylyoi Region,
Atyrau Oblast
LIST OF MAIN BUILDINGS (FACILITIES):
Enterprise capacity:
- in value terms: By main objects:
' - building and construction works;
- Not applicable. Investment project. - equipment;
. . ] - other.
- in physical terms: Total estimated construction cost at current
Old Boiler House Stack Upgrade prices, including building and construction works.

- Not applicable. | t project.
- All designed facilities are located within the boundaries ot applicable. Investment project

of the existing land allotment for TCO field. Additional land
allocation is not required.

Total number of employees:

- It is not planned to increase the number of employees in
the field.

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

- Not applicable. Investment project

DRAWINGS
Volume 2 Drawings

TECHNICAL AND ECONOMIC INDICATORS (IN APPROPRIATE UNITS OF MEASUREMENT)

The operating mode of the enterprise is uninterrupted

"Ilt:m Indicator description UoM Quantity
1. THERMAL-MECHANICAL PART
1.1 Installation of a new steel flue gas
stack 091-3000-X-002 with the
following preliminary  dimensions: set !
Diameter at the top 1.1m, Height 25m
1.2 | Installation of a new flue gas ducting
set 1
for the new stack.
1.3 Installation of a 2-inch condensate
draining piping with valve for the new set 1
stack
1.4 Manual isolation damper 2
2. CSA
2.1 Pile foundation for a chimney v
2.2 Installation of a platform made of
steel structures
2.3 | Installation of a RC foundation for v
duck rack
2.4 | Installation of a steel structures for
v
duck rack
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3. Power Supply

3.1 Installation of the stack platform

lighting system (operational and v
emergency)
3.2 | Installation of the distribution board
and emergency lighting distribution v
board
3.3 | Installation of a socket v
3.4 Installation and connection of new
power cables to the new lighting v
system (operational and emergency)
3.5 | Relocation of existing power and v

control cables

3.6 | Installation of the electrical heating

system for the new stack drainage v
piping

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

3.8 | Installation of the grounding system for v
electrical equipment and the stack

3.9 | Installation of a lightning protection v
system

|ADDITIONAL INFORMATION INCLUDING:

Designation of facility:

The project objective is to ensure an uninterruptible operation of existing boiler house by providing
reliable new stack. This shall result in ensuring operational flexibility for the KTL boiler house
maintenance, as well as reliability of heat supply in the future.

TPD CONTENT
Volume 1 Narrative
Volume 2Drawings

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

e Absolute minimum air temperature minus 36.2°C.

e Average daily temperature of the coldest five-day period with 0.92 probability - minus 26.6°C.

e Standard freezing depth for loams and clays - 1.026 m.

e Standard freezing depth for sandy loams and fine and dusty sands - 1.249 m.

e Standard depth of penetration of the zero isotherm:

e Provision 0.9 - 100 cm

e Provision 0.95 - 150 cm

e Absolute maximum air temperature plus 44.7°C.

e Climate zone of the territory for construction - IVG

e Region of the territory of the Republic of Kazakhstan by wind - V.

e Region of the territory of the Republic of Kazakhstan by ice - Il.

e Region by snow loads - I.

e Region by basic wind speed - V.

|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 No.165, chapter 2, paragraph
9.2), dated February 28, 2015, the facility criticality rating is adopted as the second(normal), technically
complicated facility (Chapter 2, paragraph 7).

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 |, exploration and production of hydrocarbons, processing of
hydrocarbons in accordance with Appendix 2 to the RoK Environmental Code dated January 2, 2021 No.

400-VI ZRK.
Chief Project Engineer W Kozbagarov A.

WOOD KSS RA Engineer MZE@f Imangaliyeva A.
[\ d
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