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1 INTRODUCTION

Tengizchevroil (TCO) is developing several projects aimed at meeting water injection
requirements, increasing the availability and reliability of the wastewater injection system, and
reducing the load on the Wastewater Injection Unit system by redirecting water flow and
increasing the reuse of waste water, which promotes more efficient use of water resources.

The project is designed taking into account natural and climatic conditions of object location. All
technical solutions are adopted and developed in accordance with regulatory technical documents
of RoK.

1.1 Basis of Design

The following materials were used as the basis of design:

1. Contract between TCO and ESP llp.
2. Design Task approved by TCO;

1.2 Information about the location.
White Elephant Site and Wastewater Injection Site of TCO.
1.3 Administrative location

In administrative terms, the construction site belongs to the Zhylyoi district of the Atyrau oblast of
the RoK. TCO is the owner of the zone within Tengiz field. Kulsary city is located at a distance of
110 km; communication with the city by asphalt road and railway, connecting Kulsary and Tengiz
field.

Atyrau city is located at a distance of 350 km; communication with the city by asphalt road and rail,
as well as special flights.

Kulsary city is also the nearest railway station that connects Tengiz field to the rest territory of RoK.
1.4 Climatic characteristics

The climate of the region is sharply continental, arid. The continentality and aridity of climate is
manifested in the sharp temperature contrasts of day and night, winter and summer, in the rapid
transition from winter to summer with a short spring period. A characteristic feature of the climate
is the instability and deficiency of atmospheric precipitation, low snow and heavy snow blowing,
great air and soil dryness, the intensity of the evaporation process and the abundance of direct
sunlight. Winter is cold, but short; Summer is hot and fairly long. The immediate proximity of the
eastern coast of the Caspian Sea has no softening effect on the climate of the region.

Climatic Conditions

Main region climatic parameters are provided in a table below as per SP RK 2.04-01-2017, TCO
specification A-ST-2008.

Table 1.3.1.
Parameter Value

1. Average annual ambient temperature +9.4 °C
2. Absolute minimum ambient temperature -36.2°C
3. Absolute maximum ambient temperature +44.7 °C
4. Initial temperature +10 °C
5. Black body thermal radiation: +75°C
6. Average wind speed during heating season 5.3 m/sec
7. Wind category V1
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Parameter Value
8. Maximum wind speed 40 m/sec
9. Barometric pressure 1019.4 hPa
10. Maximum annual relative humidity 85 %
11. Minimum annual relative humidity 33 %
12. Annual precipitation level 200 mm
13. Snow category 12
14. Maximum snow cover depth 26 cm
15. Standard soil freeze depth 1.5m
16. Climatic category for construction Ivrs
17. Road climatic zone V4
18. Humidity area Dry
Notes:

1. Wind category: V (NTP RK 01.01-4.1-2017)

2. Snow category: | (NTP RK 01.01-3.1-2017)

3. Climatic category for construction — IV (SP RK 2.04-01-2017, A-ST-2008)

4. Road climatic zone: V (SP RK 3.03-101-2013).

1.5 Seismicity of the construction site

According to the seismic zoning map of the Atyrau Oblast, developed by the Institute of Seismology
of the Academy of Sciences of the RoK, the seismicity of the investigated territory is estimated up
to 6 points on the MSK-64 seismic scale, taking into account local soil conditions.

1.6 Geological Structure

The history of area geological development during Quaternary (Pleistocene-Holocene) period is
defined by series of repeated Caspian Sea transgressions and regressions (Baku, Khazar,
Khvalyn, NewCaspian) causing the accumulation of marine sediments thick mass which have
defined the recent geotechnical habitus of an investigated territory.

The particularity of the Caspian basin is that it is a vast area of deeply immersed crystalline
basement on south-east of the Russian platform which is a big tectonic depression differing from
other part of the platform by sedimentary deposits large thickness and development of salt-dome
structures in the core of which a thick salt-bearing mass of Kungur Age occurs.

Soils developed as a result of natural and historical forming down to 20.0m depth are divided by
us into 3 unlithified sediments stratigraphic-and-genetic complexes, the description of which is
given below, top to bottom.

At that, the geotechnical survey deliverables of past years have been used for adjacent areas.

The man-made (fill-up) soil tgQ4 has been distinguished by separate statigraphic-and-genetic
complex with No EGE-1a. Itis a part of embankment which is a component of the initial site vertical
leveling/grading procedure. It is represented by dark green sand with some crushed stone. Soil of
natural composition; it was filled dry; it is compacted. Its thickness is from 1.2m to 1.4m.

First complex: unlithified sediments of marine genesis NewCaspian (Holocene) age -mQ4nk. It is
represented by soft-to-firm silty loam and calcareous silty sand.

Second complex: unlithified sediments of marine genesis Khvalyn (Upper Pleistocene) age -
mQ3hv. It is represented by calcareous light silty clay.

Third complex: unlithified sediments of marine genesis Middle Pleistocene (Khazar)- (mQ2hz). It
is distributed ubiquitously. It is presented by gypsiferous soil and very soft arenaceous sandy loam.

2 ABBREVIATIONS
Ctp. 8 u3 46



API American Petroleum Institute

ASME IAmerican Society of Mechanical Engineers
NACE National Association of Corrosion Engineers
EGE Engineering-geologic element

DMC Demercaptanization

JSC Joint-Stock Company

LLP Limited Liability Partnership

MIJ Monolithic Insulating Joint

MSK Medvedev—Sponheuer—Karnik scale

P&ID Piping & Instrumentation Diagram

PAUT Phased Array Ultrasonic Testing

PPE Personal Protective Equipment

PWHT Post Weld Heat Treatment

RoK Republic of Kazakhstan

Sl Safety Instructions

SN Construction Rules (Stroitelnye Normy)
SNiP Construction Rules and Regulations (Stroitelnye Normy | Pravila)
SP Code Specification (Svod Pravil)

TA TurnAround

TCO Tengizchevraoll

3 CIVIL WORKS AND GENERAL PLAN

3.1 General data

The project includes the construction of new single supports for pipelines and their foundations,
single foundations for instrumentation detectors, a maintenance platform and its foundations.

3.2 Site Planning Solutions

New facilities are arranged in accordance with TCO specifications requirements, considering the
existing infrastructure, construction recommendations and as per SN RK 3.01-03-2011, SP RK
3.01-103-2012 and other regulatory codes effective in the RoK.

3.3 Topography Arrangement

Within this scope, the site planning is not included. After the completion of earthworks, all existing
levels and slopes of the terrain will be restored.

3.4 Technical and Economic Indexes

# Description UoM Value %

1 Site area ha 0,8 100
2 Construction footprint® m2 24 0,3
3 Concrete paved / motor roads area m2 - -

4 Fencing length** r.m. - -

* The design of new roads and concrete pavements is not included.
**No new fencing will be designed.

3.5 Earthworks

The entire area within construction site limits shall be cleaned from debris and plants.

Preparation of areas for construction activities is performed in accordance with requirements of SP
RK 5.01-102-2013 and SN RK 3.01-03-2011.

CTtp. 9 u3 46



Soil excavation means earthworks in any soil material, including, if required, digging with
cutterhead, cultivating, loading, transporting, and removal of materials below the topsoil in order to
reach the elevations specified in drawings. Overexcavation below design elevations of foundations
and other underground structures is not allowed. Occasional localized overexcavations shall be
backfilled and compacted.

Soil excavation for foundation is performed as per requirements of SP RK 5.01-102-2013 and TCO
Specification CIV-SU-581-TCO.

All excavations shall be kept free from standing water in order to perform construction activities in
water-free conditions. Pumps and associated equipment should be used for this purpose and to
remove the water. The means of dewatering shall not adversely affect other structures or services,
or any dry part of the site. Sumps shall be located outside the area of the permanent facilities.

Selected excavated non-heave-sensitive soil free from organic clays, dust, soft or unsuitable
materials, clods, boulders, or debris is used as the structural fill material.

The structural fill material shall conform to standards S-ST-6002-01, S-ST-6002-02, and
requirements of GOST 25100-2011.

The bases are prepared and backfilled as per requirements of SP RK 5.01-102-2013.
Compaction is performed as per the requirements of SP RK 5.01-102-2013.

3.6 Foundations
The Project envisages construction of new foundations for single pipe supports.
The following philosophy was adopted during the design:

e Average pressure under the footing of foundations under design shall not exceed Ro=50
kN/m2 at the grade level

e Maximum pressure under the footing shall not exceed 1.2 Ro
¢ Minimum pressure under the footing of foundations shall exceed 0

e Increase of allowable average pressure with depth shall be determined by formula
R=Ro+yd

¢ Potential frost penetration level is up to 1.5 m below the ground level

e Spread footing foundations are constructed at a depth of at least 600 mm below the finished
ground level. A non-freezing fill material will be added beneath the spread footing
foundations to a depth of at least 1.5 m below ground finished level to minimize soil frost
heaving.

Concrete structures below the ground level are protected against corrosion by 3 layers of a
modified synthetic resin on a bitumen base with a total coat thickness of at least 1 mm with the
following characteristics:

e Operation temperature: from —30 to +100 °C

e Single-component

e Provides a seamless, waterproof/vaporproof membrane
e Resistant to chemicals and salts.

All external surfaces of foundations that are 150 mm below and 300 mm above the finished ground
level are to be coated with 2 layers of light-gray epoxy paint with the following characteristics:

Two-component, non-toxic

Resistant to chemically active substances.
3.6.1 Foundations for single pipe supports

Foundations are designed pier and slab type, prefabricated. Foundation material is a sulfate-
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resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011, frost-resistance class F200 and
waterproofing class W8, reinforced by cage of single A400 re-bars as per GOST 34028-2016. Steel
piping supports shall be secured with anchor bolts HILTI HDG AM by means of epoxy mortar HILTI
HIT RE 500, type 3 anchor bolts (Q-ST-6003-01) and embedded parts with steel sheet base plate.

The following is placed under the foundation footing:
¢ Insulation polyethylene sheeting, 250 microns, GOST 10354-82
e Class C12/15 blinding concrete, 50-100 mm thick;
¢ Sand and gravel bedding, 300 mm
e Geotextile

e Compacted soil.

3.7 Structural Steelwork
The Project’s structural scope includes the following:
e Service platform.
e Single steel supports.
Steel structures consist of separate elements that will be assembled on-site.

Steel structures and materials of cable racks comply with TCO specification CIV-SU-398-TCO and
relevant RoK regulations and standards.

The loads summary for structural steelwork is provided in accordance with SP RK EN
1990:2002+A1:2005/2011, TCO specification CIV-DU-5009-TCO and other standards.

Structural calculations were performed in BENTLEY STAAD.Pro Connect Edition software suite.
Cross-sections of structural elements were chosen and checked as per ultimate and serviceability
limit states.

The structural calculations were performed as per requirements of SP RK EN 1993-1-1:2005/2011
Design of steel structures.

All structures and materials comply with TCO specification CIV-SU-398-TCO and relevant RoK
regulations and standards.

Structural steelwork materials and their grades conform to requirements of GOST 380-2005, GOST
27772-2021 and provide the following functionality:

o Grade C345-2 with a minimum guaranteed longitudinal Charpy V-notch impact value of 34
J/icm? at =40 °C is used for all primary and secondary steel structures as per TCO
specification CIV-SU-398-TCO.

o Tertiary steel structures, such as ladders, handrails, toe plates, and other lightly stressed
items shall be made of grade C255 steel.

High-tensile grade 8.8 bolts as per GOST ISO 898-1-2014 with class 8 nuts for bolts with coating
or class 10 nuts for galvanized bolts as per GOST ISO 898-2-2015 are used for all bolted
connections of framework structures. As per TCO specification CIV-SU-398-TCO, the high-tensile
bolts and nuts shall be of a grade with a minimum guaranteed longitudinal Charpy V-notch impact
value of 30 J at -50 °C. Dimensions and general properties of the bolts comply with GOST 22356-
77 and GOST 7798-70 or equivalent standards. All surfaces of steel structures shall be sand-
blasted, primed, and painted as per TCO specifications COM-SU-4743-TCO, COM-SU-5191-TCO
after fabrication.

4 PROCESS

According to the project, 10-inch HDPE pipeline will be connected to the discharge of the G-204-A/B/C
booster pumps at the BS and the common suction manifold of the G-114A/B/C/D wastewater injection pumps
at the WWI field of the new 10-inch carbon steel pipe with associated equipment and instrumentation.
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4.1 Description

Wastewater Injection Unit collects and discharges waste formation and industrial wastewater
coming from the KTL, SGP plants, the K3 sewer system and including flows from the 3GP.
Next, they are sent to reservoirs located at the “White Elephant” site for settling before being
pumped to the water injection site and injection into the reservoir. First, the mixed flows are sent
to the T-016 tank for settling. Tank T-016 performs the function of a “flushing” tank; it is
equipped with a water seal through which water is directed to the T-019 tank, where the final
sedimentation of solid particles occurs. Water removal is carried out by booster pumps G-204-
A/B/C, which supply water to wastewater injection pumps G-114A/B/C/D through 14-inch BS
pipeline made of high-temperature polyethylene (HTPE). The biocide is pumped into the line to
prevent biological organisms from fouling the pipeline walls.

4.2 Scope of work

In 2015, the old 10-inch high-strength polyethylene (HDPE) pipeline between the White Elephant
site and the Wastewater Injection site was decommissioned as part of the Water Injection
System Modernization project. A 10-inch diameter HDPE pipeline is laid from the WE installation
and runs to the water injection pumps. The approximate length of the pipeline is 7.5 km and is
laid along the same route as the existing 14-inch WE pipeline from PPT. The pipeline had pig
receiving and launching chambers, which are currently missing.

The main objectives of the project are:

* Increasing the capacity of water injection systems in accordance with growing demand (600
m3/day);

* Increased availability and reliability of the Waste Water Injection System.

In this regard, as part of a project to increase wastewater recycling, a decision was made to
resume operation of a 10-inch PVP pipeline from the BS site to the WW] field. According to the
project, this 10-inch HDPE pipeline will be connected to the discharge of the G-204-A/B/C
booster pumps at the BS and the common suction manifold of the G-114A/B/C/D wastewater
injection pumps at the WW]I field of the new 10-inch carbon steel pipe with associated equipment
and instrumentation.

5 ELECTRICAL ENGINEERING SOLUTIONS

The electrical part of this project is developed on the basis of the process design assignment and
basic design principles of facilities of electrical devices.

Design solutions have been accepted in accordance with regulatory and technical documents of
the Republic of Kazakhstan, international standards and TCO Specifications.

PUE RK 2015 - Electrical Installations Code;
SP RoK 4.04-07-2019 Electrical devices.
ELC-DU-5135-TCO - General electrical design for onshore facilities

All electrical installations are designed to operate from 400V network with three-phase current of
230 V with single-phase current with voltage fluctuations limit, which is 5% and frequency
fluctuations limit, which is 2%.

Hook-up will be performed in accordance with Electrical Connection Permit (ECP).

Following electrical installation works are provided in the design:
¢ Installation and commissioning of electrical equipment, namely:
e Heat Tracing system.
e Earthing system.
¢ Installation and connection of power cables between all electrical equipment’s.
¢ Installation of cable trays.
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5.1 Voltage levels

Trace heating system— 220V, 3 cores, 50Hz;
Valve actuators — 380V, 4 cores, 50Hz;

Electrical equipment shall be suitable for variations within +/-10% range;
Under steady state conditions, system voltage variation shall be within +/-5%;
Electrical equipment shall be suitable for frequency variations of +/-2%.

Rated voltage levels in distribution circuit:
a) 380V 5%, 3phase, 4conductors, 50 Hz +2%, solid ground;
b) 220V 5%, 1phase, 2conductors, 50 Hz £2%, solid ground;

Power supply category - IlI.

5.2 Power cables and cable marking

The insulation of cables shall be flame-retardant in accordance with the requirements of IEC
60332.

The control cable’s protective ground conductor shall be integral and the same cross section as
the other cores. The insulation colour of the ground conductor shall be green/ yellow.

Cables shall comply with TCO specification ELC-SU-6032-TCO.

Cables and cable glands shall be suitable for continuous operation in a highly corrosive, dust laden
atmosphere with H2S gas.

Cable glands shall be compression type, brass and nickel plated, and provide internal and external
sealing for outdoor use and be suitable for termination of cables in hazardous area B-Ir.

Using of Exe/Exde cable glands is preferable.

Cable glands shall comply with TCO Specification ELC-SU-6032-TCO.

In addition to that, in places where it is not possible to pull cable aboveground, such cables shall
be pulled underground.

Power cables and instrument cables shall be pulled in separate trays.

Each cable shall be marked in accordance with cable schedule. Cables will be labeled with
permanent cable tags on the connection points, ground exits, at turns of the cable route every
10m above ground and every 10m underground.

All suspended cable ladders and cable grates shall be properly secured and supported by
structural steelworks or roof or side wall. Cable support systems shall not rest upon equipment
used for fixation or its supports.

All cable wiring methods, cable ducts and cable systems shall comply with requirements of IEC
60364 and PUE RoK 2015.

5.3 Equipment marking

Each electrical equipment shall have a nameplate legibly and indelibly inscribed with information
adopted from this equipment’s data sheet.

Nameplates shall be fixed with non-corrodible screws or rivets.

Warning labels shall be provided in all locations where necessary to warn personnel of potential
danger from electric shock.

All push button control units, instruments, indicators, junction boxes, distribution boards, etc. shall
be provided with labels indicating name and function of the equipment.

5.4 Technical requirements to electrical equipment

All electrical materials shall be certified and meet the requirements of the design codes specified
in the list of technical regulations and standards in this document.

Materials shall be selected by class and degree of protection, considering the environment and
operating conditions.

5.5 Electrical safety precaution and grounding
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According to the PUE and TCO standards, earthing and neutral grounding shall be performed to
protect people from electric trauma in case of an insulation damage.
Grounding system shall comply with IEC 60079: Electrical apparatus for explosive gas
atmospheres.
Following equipment shall be earthed and neutral grounded:
e Distribution board structural steelwork.;
Cable trays;
Floodlight casings and poles;
Metal sheaths of electrical cables;
All metal constructions.

Grounding points shall be protected against corrosion with grease-impregnated tape, internal
connection points shall be coated with a layer of technical petroleum jelly or similar.
The grounding system shall be in accordance with the requirements of PUE RK.

5.6 Electrical trace heating system

In order to maintain temperature mode, Project provides for installation of trace heating system
for process pipelines and instruments. Design solutions on trace heating of pipelines and
instruments have been taken based on input data from process, piping and instrument
disciplines.

Requirements to trace heating were set in accordance with TCO Specification ELC-SU-5136-
TCO.
Trace heating system was developed in accordance with requirements set in IEC 60079-30-2.

5.7 Hazardous area classification

Hazardous area classification and selection of equipment to be used in hazardous areas was
defined in accordance with requirements of PUE RoK 2015 and relevant TCO Specifications.
Electrical equipment under this project shall be Ex’e” and Ex"de” type suitable for Zone 2 as per
classification.

6 PROCESS AUTOMATION DESIGN

Automation and Instrumentation scope in this Project was developed on the basis of process
design assignment and describes basic principles of instrumentation and automation devices on
the flow line.

Monitoring and Control System’s objectives include:

o provide safe and reliable monitoring, control systems;
o design a monitoring and control system compatible with the existing high level control

systems;
. Provision of remote control;
. Optimization of control and monitoring functions;

o minimize(as determined by design) installation, testing and pre-commissioning activities
performed at the well site.

Process will be controlled from the programmable logic controller. Process shall be controlled
automatically. In case local operation of valves and process emergency shutdown are required
the operator shall change a local selector switch to the manual operation mode.

WHCP is supplied pre-assembled and consists of two main sections:

The following instrumentation and automation tools will be installed as a part of project scope:

¢ Pressure gauges on flow line XXX, line XXX;
e Pressure transmitters shall be installed on the flow line XXX;
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o Temperature transmitters shall be installed on the flow line XXX. The temperature transmitter
on the line shall be installed in a thermowell and the rest of the transmitters shall be installed with
securing bars and bandages made of stainless steel with dimensions consistent with pipe size.

Installation and hook up of instruments shall be in accordance with prevailing RoK standards and
TCO internal procedures. Comprehensive list of instruments, references to instrument data
sheets and vendor information and models are given in Instrument Index xxx.

Project provides for installation of cable trays from cable transit to cable trench using channels,
brackets, cantilevers, and all other required installation accessories as per instrument cable
routing diagrams; installation of secondary cable trays or, if required, steel structures to fix cable
trays as appropriate for the “branch cables” and for flow line instruments.

Excavation of trenches for cables shall be provided between equipments and JB. All works shall
be carried out in compliance with TCO standard drawings and cable routing diagrams.

Underground armored instrument cables will be installed and terminated from field instruments
and equipment and above ground instrument cables accordance with instrument cable routing
diagram, instrument cable marshaling panel connection drawings, instrument loop diagrams,
instrument, and electrical cable block diagrams. Segregation of cables (IS 24V DC cables, NIS
24V DC, 220V electrical cables) shall be in accordance with TCO ELC-DU-5135-TCO.

All cables/cable trays shall be installed with consideration for temporary removal for well
workover activities.

All energized instruments shall be earthed in accordance with TCO standards and PUE
specifications.

6.1 Pumping stations

Within the framework of this project, the installation of pumps is not provided.

6.2 Marking of the equipment

All push-button units, control and measuring devices, indicators, junction boxes, switchboards,
etc. must be provided with explanatory identification marks indicating the name of the equipment
and its function.

6.3 Technical requirements for instrumentation and control equipment

All instrumentation materials must be certified and comply with the requirements of the design
standards specified in the list of technical rules and standards of this document.

Materials should be selected according to the class and degree of protection, taking into account
the environment and operating conditions. All electrical materials must comply with applicable
standards and technical requirements of the TCO.

7 EMERGENCY PREVENTION AND FIRE SAFETY MEASURES

Engineering and technical measures of civil defense are a complex of measures taken to protect
the population, increase the sustainability of economic objects in time of war, prevent or reduce
possible destruction, loss of population as a result of the use of modern weapons, create conditions
for emergency rescue and urgent works in the centers of defeat, areas of accidents and natural
disasters.

Engineering and technical measures of civil defense were carried out in accordance with the
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Republic of Kazakhstan Interior Minister Order of October 24, 2014 No. 732. On approval of the
rule "The volume and content of engineering and technical measures of civil defense" and the
requirements of the list of applicable regulatory documents annexed in the draft.

For fire safety purposes, primary firefighting equipment - fire extinguishers will be installed at
designated places.

Managers of the companies and facilities shall ensure due notification to all
departments/disciplines about adverse weather conditions (storm, hurricane, abnormal
temperature, etc.) and take safety measures to protect staff and equipment.

Considering that currently all oil field and industrial area from the Mertvy Kultuk Inlet up to Emba
River, and further westward is protected with regional dike, as well as with a set of small dikes and
levees, and there is no need to provide an additional flood protection structures in the project.

According to effective Safety rules and other legislative acts and standard technical documents,
Occupational health and safety, emergency, injury, dangerous and other emergency prevention
and response measures are developed, where the following is taken into account:

e The location of the facility at a safe distance from the field existing facilities, in accordance
with the sanitary protection zones and fire distances;

¢ Fencing of hazardous areas on the construction site (load-lifting works, concrete pouring

places, etc.);

Provision of personal and collective equipment for staff;

Safe operation and protection of equipment and pipelines;

Fire safety;

Information on technical safety of operating facilities from staff, regulation bodies, citizens.

Action plan for emergency prevention and response is developed as per manual (RD 39-006-99)
and considers safety assurance and actions of operating personal, public; use of back-up safety
system for industrial processes, shutdown of failing piping section, equipment, and emergency
management. Operational documentation shall specify the requirements excluding dangerous
situations (including fire and explosion) at (dismantling) works, commissioning and operation of
equipment and pipelines, and also the requirements that determine need to use staff protection
tools and techniques.

Once the facility is brought into service, Emergency Response Team (ERT) will develop a Fire
Response Plan with account of existing buildings at the facility, fire hazard of materials and
firefighting equipment.

Fire prevention measures, for compliance to fire safety requirements, will be approved in Industrial
Development and Industrial Safety Committee Department.

The main technical solutions adopted in the project ensure the necessary safety of production
during construction.

Ensuring personnel safety during construction will be achieved by applying on-site appropriate
administrative methods and practical technical methods, standards and legal obligations.

The readiness to begin work is confirmed by the working commission and the audit of the Security
and Labor Protection before the mobilization of personnel to the construction and installation site.
The audit is conducted by the management of the Customer, the construction company, the
Security Service and the leading engineers of the structural units, paying special attention to:

Condition of access roads, roads;

Fire safety;

Condition of electrical installations;

Safety measures during work (excavation, work at height, lifting operations, etc.);
General safety issues during work;

Sanitation and hygiene;

Ways of evacuation;

Waste management;

Communication.
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Work in areas of hazardous production factors must be carried out only after issuing a work permit.
Fire safety:

For fire safety purposes, primary fire extinguishing means are provided in designated locations, as
well as in places where hot works are carried out.

Hot works sequince:

Responsible persons are appointed for fire safety, if necessary, Fire Watches are appointed. The
person responsible for carrying out the hot works checks the availability of fire extinguishing means
in the workplace.

All hot works are carried out in conformity with hot work permit.

When using combustibles, excess of their quantity above the shift demand is not allowed in the
workplace. Containers with combustible substances are to be opened just right before use, and
upon work completion they are to be closed and handed over to the warehouse. Waste of
combustible substances are collected in a special closed container and removed to a specially
designated place. Do not use open fire within a radius of 50 meters from the mixing point of bitumen
and solvents.

Workers of the facility regularly undergo training to provide first aid to victims of injuries, burns,
poisoning, etc. The qualified assistance to the injured is provided by the staff of TCO medical
services. Transportation of injured employees to medical institutions is carried out by road (if
necessary, by helicopters) or by ambulances.

8 HEALTH AND SAFETY

Based on the requirements of TCO and RoK National Environmental Supervising Authorities for
Technical and Occupational Safety, the Project includes the following safety engineering solutions
on personnel safety and personnel health risk prevention:

¢ All service personnel will be provided with personal protective equipment (safety footwear,
glasses, gloves, dust masks, and hardhats) throughout the work period.

¢ A fire stand with all required firefighting equipment

e A grounding system for all electrical equipment.

Construction and installation work shall be performed in strict compliance with SN RK 1.03-00-
2011 and SP RK 1.03-106-2012.

Hazardous areas should be specified at the time of the construction site arrangement and layout
of work areas, workplaces, roads for machinery and vehicles, and personnel walkways.

Hazardous areas shall be marked with safety signs and warning notices of an appropriate format.
Temporary protective barriers are to be installed at the boundaries of hazardous areas.
Construction process is not associated with the use or discharge of any products aggressive

to the structural units.

All engineering solutions aimed at safe operation of the proposed facilities ensure the trouble-free
operation under normal conditions.

8.1 Organization of Occupational Health and Safety Activities

Safety activities are arranged in compliance with the RoK legislation and state regulations, and
TCO HSE corporate documents.

Roles and Responsibilities for Occupational Safety activities and for addressing any safety-related
technical, technological, and organizational issues shall be imposed on Management and
Department Leads as per regulations on roles, rights, and responsibilities of Management and
Engineering personnel to be developed and approved by the plant management as per the
established procedure.

Occupational Safety related organizational, engineering and control activities are fulfilled by Health
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and Safety personnel.

The basic principle of Occupational Safety activities at all levels is the recognition of personnel
health and life as a priority versus production results.

Main directions in implementing Occupational Safety administrative and technical activities at all
production levels are as follows:

Occupational Safety training

Ensuring safe operation of production equipment

Ensuring safe production processes

Ensuring safety of production buildings and facilities

Maintaining necessary sanitary and living conditions

Providing operating personnel with personal protective equipment (PPE)
Providing welfare conditions for operating personnel

Ensuring optimal work-rest regimes

Providing general health services for operating personnel

Occupational Safety awareness campaigns.

Occupational Health and Safety specialists monitor the following:

e Process and equipment safety

¢ Compliance with rules set as part of the TCO Policy and relevant State Norms, Regulations,
Guidelines on Occupational Safety and Industrial Sanitation by plant's personnel

e Safety trainings, knowledge assessments, and competency evaluations for workers,
engineering personnel, employees, and Occupational Health and Safety specialists

¢ Timely performance of tests and inspections by relevant Services for pressure vessels and
boilers, lifting equipment, instruments subject to regular testing and inspection

e Condition of safety devices, interlocking devices, and other technical safety controls

¢ Activities facilitating healthy and safe labor conditions.

All design solutions are intended to provide favorable and safe labor conditions at each working
place.

8.2 Fire Safety

There is a potential hazard of fire due to technical reasons. Fire poses a threat to the health and
safety of operating personnel and to the environment.

8.3 Collective and Personal Protective Equipment

All TCO and contractor employees involved in site activities are provided with protective clothes,
safety footwear, helmets, goggles, ear protection means, dust masks, and gloves. In addition to
that, every site employee is provided with a gas analyzer and a mini filter (if required).

8.4 Project Activities Facilitating Safe and Reliable Unit Operation

In view of potential hazards during construction and installation works, various mitigation activities
are provided under the project to ensure safety of operating personnel.

As per TCO requirements and state regulations related to Occupational Health and Safety aspects,
the following engineering solutions and arrangements were considered for this Project to ensure
personnel safety and prevent health risks:

¢ Only qualified personnel who have completed safety induction and who have required work
access shall be allowed to perform works;
¢ Technologies, devices, materials used for the project shall be provided with the RoK
Certificates of Conformance and/or Permit to Use issued by relevant agencies in the field
of Industrial Safety as per the RoK legislation requirements;
o Employees are provided with gas analyzers, protective clothing, and Personal Protective
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Equipment.
8.5 Noise and Vibration

Noise and vibration are physical factors affecting people.

As per GOST 12.1.012-2004 SSBT “Vibration safety. General Requirements” and GOST 12.1.003-
2014 SSBT “Noise. General Safety Requirements”, to limit the adverse effect of such physical
hazards as noise and vibration, which cannot be adapted to, the following measures are planned:

e Personnel are provided with noise-reducing PPE.
e Occupational Vibration Safety assessment is performed at workplaces of specific
production facilities during execution of an actual process operation or a typical process.

8.6 Sanitary and Amenity Services

Sanitary and amenity services for employees are an integral part of systematic labor protection
measures. Provision of such services is a responsibility of the employer. Sanitary and amenity
services include, among other things, arrangement of welfare and amenity facilities, wardrobes,
shower rooms, washrooms, water closets, smoking areas, facilities for drying, storage and issue
of special clothing, laundries. Changing rooms intended for storing personal and protective clothing
shall be equipped with individual lockers. Special clothing shall be dried and dedusted after each
shift, washed and chemically cleaned — when required, but at least twice per month. Special
clothing of workers handling powdery and toxic substances is washed separately from other special
clothing after each shift; winter clothing is chemically cleaned. Rooms for dedusting and chemical
cleaning of special clothing are located separately and are equipped with independent ventilation.
Laundry of special clothing and, in case of temporary residence of construction workers outside
their permanent place of residence, underwear and bed linen, is provided by laundries of both
stationary and mobile type with a central delivery of dirty and clean clothes, regardless of the
number of employees.

Sanitary-and-amenity and treatment-and-prophylactic services for employees entail availability of
facilities where full range of medical services and treatments can be provided. In addition to that,
equipped first aid facilities, medical stations, ablution facilities for women, rooms with hand baths
and foot baths, recreation facilities for short-time work breaks are envisaged.

For emergency care, construction gangs shall be provided with a first aid kit with primary aids,
medicines, and bandaging material. Personnel shall be trained to render first aid (pre-doctor) care.

9 CONSTRUCTION ORGANIZATION

The construction duration is 6 months. This includes a mobilization period — 1 month. The mobilization period
is intended for familiarization with the construction site and existing condition of the facility. Scopes of work,
technological sequence of work execution, Construction Works schedule, connection conditions for
temporary utilities (water/power supply), supply of packaged and primary equipment and materials,
transportation, storage of cargo, movement of construction machinery within the plant area, installation of
temporary buildings and structures, use of existing roads, buildings and facilities for construction needs are
to be agreed upon during this early works period. The following activities are to be included as well:

e Stocking and storage of materials and items as per the standards requirements and specifications
for these materials and items;

e Activities on traffic restriction and re-routing. Prior to works commencement, the site preparation
activities shall be provided, namely: site temporary fencing installation, installation of mobile
packaged trailers for field offices, containers for waste collection and bio-toilets. Accommodation
and meals for construction personnel will be provided in the rotational camp. Provide the site with
temporary utilities, water/power supply, telecommunication, storm water drainage. Arrange laydown
sites for storage of structures and materials by levelling and compacting the ground with gravel and
providing temporary drainage of surface waters. Deliver required materials, structures, machinery,
and welding equipment to the site. Install an outdoor construction site lighting system. Provide
fencing/barricading of hazardous areas and firefighting/environment safety activities.

The construction work will be performed in 1 shift with transportation of 30 employees to the construction
site before and after the TA. Temporary accommodation and catering for construction personnel will be
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provided in the existing rotational camp. The household water consumption rate for construction personnel
needs is calculated based on the value of 25 I/day per one person (SN RK 4.01-101-2012). During
construction works, the potable water will be delivered in 10-liter bottles. The potable water quality shall
conform to requirements of ST RK GOST R 51232-2003 Water. General requirements for Quality Control
management and methods, ST RK 1432 — 2005 Potable bottled water, including natural mineral and table
waters. General specifications and Sanitary Regulations Sanitary epidemiological requirements for water
supply sources, water intake locations for household purposes, cultural and general water consumption
locations and safety of water bodies approved by order #26 of the Minister of Health of the Republic of
Kazakhstan dated 20 February 2023. Empty bottles will be replaced with refilled ones.

Two bio-toilets will be installed for construction personnel in close vicinity to the work site in the TCO area.
The domestic household sewage from bio-toilets will be transported out by trucks to new Wastewater
Treatment Facilities as per approval from TCO Ecology Dep./ WTF Managers.
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10 RELEVANT CODES AND STANDARDS

10.1 Codes and Standards

The codes and standards listed below are applicable in this philosophy. All sections of these
documents may not be appropriate, and the listing is not intended to be all-inclusive. In all cases,
the latest edition of the document shall be used as guidance.

10.2 Codes and Standards of RoK

Doc #

Title

Rev.

General

SN RK 1.02-03-2022

Design documents for construction. Scope, development,
review and approval guidelines

SN RK 1.03-00-2022

Construction Operations. Organization of Construction of
Plants, Buildings and Facilities

Process

Order #311 as of 16 July
2012

Industrial Safety Requirements for Design and Operations of
Flare Systems

Piping

SP RK 3.05-103-2014

Process Equipment and Process Piping

ST RKISO 15156-3-2011

Oil and Gas Industry

Materials for use in H2S-containing Environments in Oil and
Gas Production.

Part 3. Cracking-Resistant, Corrosion-Resistant, and Other
Alloys

Civil

SN RK 3.01-03-2011

General Plans of Plant Facilities

SP RK 3.01-103-2012

General Plans of Plant Facilities

SP RK 2.02-101-2022

Fire Safety of Buildings and Facilities

SP RK 2.04-01-2017

Building Climatology

SP RKEN 1991-1

Impacts on load-bearing structures

SN RK 5.01-02-2013

Bases of Buildings and Structures

SP RK 5.01-102-2013

Bases of Buildings and Structures

SP RK EN 1993-1

Design of steel structures

SP RK EN 1992-1

Design of reinforced concrete structures

GOST ISO 898-1-2014

Mechanical Properties of Fasteners Made of Carbon Steel and
Alloy Steel. Part 1. Bolts, Screws and Studs of Specified
Property Classes with Coarse and Fine Pitch Thread

GOST I1SO 898-2-2015

Mechanical Properties of Fasteners Made of Carbon Steel and
Alloy Steel. Part 2. Nuts with specified property classes, with
coarse thread and fine pitch thread

Electrical

PUE RK 2015

RoK Electrical Installation Code

SN RK 4.04-07-2019

Electrical devices

IEC 60364

LV cables. Electrical Installations

10.3 International standards and specifications

5. BS 5555 International System of Units (SI);
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10.4 TCO Specifications

Document # Title Rev. Date
General
A-ST-2005 Galvanizing uo3
A-ST-2008 Specification for Basic Engineering Design Data uo3
SID-SU-5106-TCO Safety in Designs 2
Process
FRS-DU-5062-TCO Design of Flare Systems 1
UTL-DU-6002-TCO Winterizing and Weather Protection uo2
Piping
COM-SU-4743-TCO External Coatings Uos
COM-SU-5191-TCO Coating Systems 3E
IRM-SU-1381-TCO Thermal Insulation for Hot Lines, Vessels and Exchangers Uo3
FRS-DU-5062-TCO Design of Flare Systems 1
PIM-DU-5093-TCO Process Unit and Offsite Layout 0
PIM-DU-5138-TCO Piping Design uo5
PIM-DU-5153-TCO Design of Pipe Supports uo2
PIM-SU-2505-TCO Carbon Steel Piping Fabrication Uo2
PIM-SU-3541-TCO Hydrotesting of Onshore Piping Systems 2
PIM-SU-5104-TCO Valve Purchase 4
PIM-SU-5112-TCO Piping Material Line Classes 4
PIM-SU-5209-TCO Flange Gaskets And Bolting UO3E
QAM-SU-2411-TCO Descaling And Cleaning Steel Piping uo1
SID-SU-5106-TCO Safety in Designs 2
X-000-L-PRO-0001 Procedure for the Hydrostatic Testing of Piping Systems uo4
L-ST-2009 Purchasing Requirements For Pipe, Fittings And Flanges 9
L-ST-2014 Piping Tie-ins 2
L-ST-2025 Piping Standard Details uo5
L-ST-2029 Purchasing Requirements for Gaskets Uo5
L-ST-2030 Purchasing Requirements for Bolting 2
L-ST-2033 Specification For Site Piping Material Traceability uo2
L-ST-2056 Detailed Piping Line Class Specification 3
L-ST-6077 Pipe Support Details — Pipe Support Selection Chart 0
W-ST-2004 Materials In Wet H2S Service 5
W-ST-2025 Process Plant Piping, PWHT and NDT 1
Civil
CIV-DU-5009-TCO Structural Design Criteria uo3
CIV-SU-398-TCO Fabrication of structural and miscellaneous steelwork uo4
CIV-DU-5240-TCO Civil Design Criteria uo2
Q-ST-2019 Philosophy for Foundation Design 2
CIV-SU-850-TCO Plain and Reinforced Concrete uo4
CIV-SU-985-TCO Cementitious Grout 1
CIV-SU-581-TCO Site Preparation, Excavation and Backfill u02
COM-SU-5191-TCO Coating Systems 3E
COM-SU-4743-TCO External Coatings uo4
Electrical
ELC-DU-5135-TCO General Electrical Design for Onshore Facilities uo5
ELC-SU-1675-TCO Installation of Electrical Facilities uo2
ELC-SU-2469-TCO DC Insulation testing of electrical equipment uo2
ELC-SU-4377-TCO List of Standard Electrical Items uo2
ELC-SU-4744-TCO Electrical Systems Checkout and Commissioning uo1
ELC-SU-6032-TCO IEC Power and Control Cables up to 36 kV uo3
ELC-SU-5136-TCO Electric Heat Tracing Systems uo1
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10.5 TCO Safety Instructions

6. SI-113 Personal Protective Equipment and Safety Equipment;
7. Sl-114 Respiratory Protection;

8. SI-116 Inspection and Maintenance of Fire Fighting Equipment;
9. SI-118 Electrical Safe Work Practices;

10. SI-119 Lifting and Rigging Operations;

11. SI-123 Hydrogen Sulphide Hazards;

12. SI-130 Industrial Facility Work Conditions;

13. SI-139 Pre-Startup Safety Review;

14. SI-140 Process Hazard Analysis;

15. SI-142 Safety Signs and Pipeline Colour Codes.
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1 BBEOEHMUE

TeHrnawespownn (TWO) paspabaTtbiBaeT HECKONBbKO NPOEKTOB, HanpaBfieHHble Ha obecneyeHne
COOTBETCTBMSI TpebOBaHMAM MO 3akayke BOAbl, MOBLILEHWE 3JKCMlyaTaluMOHHOW FOTOBHOCTU WU
HagEeXHOCTU CUCTEMbl HarHeTaHWss CTOYHOW BOAbl, U COKpaLleHMEe HarpyskM Ha cuctemy
YcTaHoBKKM 3akayku cTouHblX Bog (Y3CB) nyTem nepeHanpaBneHus notoka BOAbl U yBENMYEHUA
nepeucnonb3oBaHnst oTpaboTaHHOM BOAbl, 4TO cnocobeTByeT 6Gonee addeEKTUBHOMY
NCrMOSb30BaHNI0 BOOHbBIX PECYPCOB.

MpoekT paspaboTaH C y4eTOM MPUPOAHBLIX U KIIMMAaTUYECKMX YCMOBMMA MeCTa pacnonoXeHus
o6bekTa. Bce TexHmnyeckne pelueHmsa NpuHATLE U pa3paboTaHbl B COOTBETCTBMU C HOPMATUBHBIMMA
TEXHUYECKNMM OOKYMEHTaMK, AENCTBYOWNUMN Ha TeppuTopumn PK.

1.1 OcHoBaHuMe Aons pa3paboTku NpoeKkTa

|_|pl/l npoeKkTnpoBaHMn Oblnn NCNonNb3oBaHbI cnepyrwume ncxogHble gaHHbIe:

1. Kontpakt mexgy TLWO u komnanmnen TOO “ECIT”
2. 3apaHue Ha npoekTupoBaHue, yteepxaeHHoe TLO;

1.2 CBeageHNAa 0 MeCTOHaxXoXAeHUU oobekTa

Yyactok «benbin CrioH» 1 nonuroH 3akadkn CTo4YHbIX Boa Ha TeppuToprun MECTOPOXAEHNS
TWO.

1.3 AAMMHUCTpPaATUBHOE NOJIOXeHue

B agMUHUCTPaTMBHOM OTHOLLIEHUM NNoLaaKka CTpoUTenbCTBa 0THOCUTCS K XKbINbIOMCKOMY panoHy
Atbipayckon obnactu PK. TLUO saBnsieTca BnagernbLeM 30Hbl B Mpedenax MecTopoXaeHus
TeHrns. PanoHHbIn ueHTp . Kynbcapbl HaxoanTcsa Ha pacctodaHun 110km; coobLlueHne ¢ HAM no
achanbTMpOBaHHON aBTOMOOMIBHOM AOPOre 1 Mo XenesHowm gopore, coeanHaowmx Kynscapbl n
MecTopoxaeHune TeHrns.

O6nacTtHon ueHTp r. ATblpay, pacnonoxeH Ha pacctosHum 350kM; coobLieHue ¢ HMM No
acganbTMpOBaHHOM aBTOAOPOre M MO Xene3HoWm Aopore, a Takke crneunanbHbiMYM aBnaperncamm.

lopog Kynbcapbl OOHOBpPEMEHHO sBnsieTca  Onwkanwen >KenesHOAOPOXKHOW CTaHUMEWN,
coefuHSALWEeN NPOM30OHY MeCTopoXaeHust TeHrns ¢ octanbHbIMK permoHamu PK.

1.4 KnumaTtunyeckue xapakTepuCTUKMU

Knnmat panoHa pe3KOKOHTUHEHTanbHbIA, apuaHbii. KOHTUHEHTANbHOCTb N apUAHOCTb Knnmata
NPOSIBMSIETCA B PE3KNX TeMnepaTypHbIX KOHTpacTax AHA M HOYM, 3UMblI U neTa, B ObICTpoOM
nepexoge OT 3MMbl K NeTy Npu KOPOTKOM BECEHHEM nepuoge. XapakTepHOM OCOBEHHOCTbIO
KnumaTta SBNAEeTCS HeyCTOMYMBOCTb M OeUUMTHOCTb aTMOCHEpPHbIX 0CagKoB, MarOCHEXbe U
cunbHOe cayBaHue cHera, 6onbluas CyxOoCTb BO3gyxa W MOYBbI, MHTEHCMBHOCTL npouecca
ucnapeHmsa w1 obunue NpsSIMOro  COMIHEYHOro  OcBelleHusi. 3Mma  XorogHas, Ho
HenpoOoIPKMTENbHAsA; NEeTO apkoe W [AO0BOSMbHO NpoAorkuTenbHoe. HenocpeactseHHas
6r1M30CTb BOCTOYHOro nobepexos KacnMmckoro Mops CMsir4atoLero BAnsHUSA Ha KnumaTt panoHa
NpakTUYeckn He oKasbiBaeT.

Knumatunyeckue yCcnoBus:

OcHoBHbIE KNUMaTHUYeCKNe NnapameTpbl panoHa paboT npmeogaTcs B Tabnuue Huxe cornacHo CI1
PK 2.04-01-2017, TY TLWO A-ST-2008.

Taobnuua 1.3.1.

HanmeHoBaHue napameTpa Xapaktepuctuka
1. CpeaHerogoBasi Temnepartypa Bosgyxa +94 °C
2. ABCOMOTHBLIN MUHUMYM TeMnepaTypbl Bo3ayxa -36,2 °C
3. ABCOMIOTHBIN MaKCMMyM TeMnepaTtypbl BO3ayxa +44.7 °C
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HaumeHoBaHue napameTpa Xapaktepuctuka
4. HavanbHas Temnepartypa +10°C
5. TennoBoe n3nyyeHne abCcontoTHO YepHOro Tena +75°C
6. CpegHss CKOpPOCTb BETPA 3a OTOMUTENbHbIV Nepunos 5,3 m/cek
7. BeTpoBoit palioH A
8. MakcumaribHasi CKOpocTb BeTpa 40 m/cek
9. bapomeTpuyeckoe gaBneHme 1019,4 rMa
10. MakcnmanbHasa oTHOCUTENbHasA BNaXXHOCTb BO3AdyXxa 85 %
11. MyHuMmanbHaga oTHoCUTENbHAA BNaXHOCTb BO3yXa 33 %
12. TlopoBOE KONMMYECTBO OCaaKOB 200 mm
13. CHeroBoWi paioH 12
14. MakcmanbHaga TosLMHA CHEXHOro NoKpoBa 26 cm
15. HopmaTtmeHas rnybuHa npomep3aHus rpyHToB 1,5m
16. Knumatunyeckuin panoH gns CTpoutenbcTea vrs
17. JopoxHo-KnMMaTu4eckast 30Ha V4
18. 30Ha BnaXxHOCTH Cyxas

MpumevaHus:

1. BetpoBow pavioH: V (HTI PK 01.01-4.1-2017);

2. CHerosown pawoH: | (HTIT PK 01.01-3.1-2017);

3. Knumatnueckuin parioH ans ctpoutensctsa — IVIT (CIN PK 2.04-01-2017, A-ST-2008);
4. [opoxHo-knumaTtmnyeckas 3oHa: V (CI PK 3.03-101-2013).

1.5 CelUCMUYHOCTb TEppPUTOPUU

CornacHo KapTbl CENCMUYECKOrOo panoHUpoBaHUA ATbipayckon obnacTtu, paspaboTaHHOMn
UHcTutyTOM cencmonormn Akagemun Hayk PK, ceMCMUYHOCTb MUCCneaoBaHHOW TeppuTopuu
oueHuBaeTcs o 6 6annoB no cencmuyeckon wkane MSK-64, ¢ y4eTOM MECTHBLIX PYHTOBbIX
YCNOBUMN.

1.6 Tleonornyeckoe cTpoeHue

NcTopua reonormyeckoro passutusi permoHa B YeTBepTUYHOE (NSIENCTOLIEH-TONOLIEHOBOE) BpEMS
onpenensieTca cepuen HeoAHOKpaTHbIX TpaHcrpeccun u perpeccui  Kacnuinckoro mops
(BaknHckasi, xaszapckasi, XxBasnblHCKasl, HOBOKaCNuMncKkas), Bbl3BaBLUMX HAKOMNEHNE MOLLHOW TOMLLM
MOPCKUX 0CadKoB, KOTOPLIE N ONPeaenuin COBPEMEHHbIN reorniorndecknin obnmk nccregoBaHHoOM
TEPPUTOPUN.

OcobeHHocTbI0 [MprkacnmMnckon BnaavHbl SBNSETCS TO, YTO OHA NpeAcTaBnsieT cobor o6LINPHYHO
obnactb rnyboKOro MNOrpyXeHust KpuUcTanmnyeckoro dyHgameHTa Ha ro-Boctoke Pycckom
nNnaTtgopmMbl — KPYMHYK TEKTOHWYECKYIO OEnpeccuio, OTNNYalOLLYCS OT OCTanbHOM 4acTu
nnaTtgopmbl GONbLUON MOLLHOCTBIO OCaA0YHbIX OTIIOXKEHWUA U Pa3BUTUEM COJSISIHO- KyMOJSbHbIX
CTPYKTYP, B SAPE KOTOPbIX 3aneraet MoLHasa coneHocHas Tornwa nopog KyHrypckoro BospacTta.

pPyHTbI, 06pa3oBaBLLMECS B pe3ynbTaTe eCTECTBEHHO-MCTOPUYECKOro npoLecca (opMUPOBaHNS
Tepputopuu, Ha rnybuHy go 20.0M., nogpasgenstoTcs Hamm Ha 3 cTpaTurpado-reHeTUYeCcKnx
Kommrekca HenMTUMULMPOBAHHBLIX OTMOXEHWUA, ONUCAHME KOTOPbIX MPUBOAMTCS HUXE, CBEPXY
BHU3.

I'Ipvl 3TOM ObINKN NCNONb30BaHbI MaTtepunarbl UHXXEeHEePHO-reoJs1Iorm4eCKmnx N3bICKaHNI npowbix neTt
Ha 6nm3ne>|<au.|,wx y4dyacTKax.

OTaenbHbIM cTpaTUrpado-reHeTUYECKUM KOMMeKcaMm BblaeneH TEXHOTEeHHbIN (HACbIMHON) rPYHT-
tgQ4, nog Homepom WIB-1a. CoctaBnseT Teno MMAaHUPOBOYHOW HACbINW, SABASOLWLENCA
WHrpegMeHTOM HavMHaloLerocsa npouecca BepTuKansHOM NNaHNMPoBKM nnowaaku. MNpeacrasneH

CT1p. 26 u3 46



NeckoM TEeMHO-3eSleHOBaToro uBeTta, C BKMOYEHUAMU WebHs. pyHT eCTeCcTBEeHHOro cocTaBa,
OTCbINaH cyxmm cnocobom, cnexasLuminca. Mimeet MowHOCTb 1.2M-1.4M.

MepBblt KOMNMEKC HENUTUDULMPOBAHHLIE OTIIOXEHMUST HOBOKACMMINCKOro (rosioLeHOBOro)
BO3pacTa Mopckoro reHesuca-mQ4nk. MpeacraBneH CyrnMHKOM NbineBaTbiM, MAKONNACTUYHBIM
1 NECKOM MblNieBaTbiM N3BECTKOBbIM.

BTopou koMnnekc HenuMTUMUUUPOBAHHbIE OTMNOXEHUSA XBarnbIHCKOro (BEpXHENenCToLEeHOBOrO)
BO3pacTa Mopckoro reHeanca-mQ3hv. MNpeacraBneH rmMHON Nerkom NbinieBaTon N3BeCTKOBOMN.

TpeTun KoMnnekc HenUTUMUUNPOBAHHbIE OTIIOXEHUA CpeaHEeNnnencToLeHOBOro (XasapcKoro)
Bo3pacta Mopckoro reHeauca-(mQ2hz). PacnpocTtpaHeHbl NOBCEMECTHO; npeAcTaBreH
MMNCOHOCHBIM FPYHTOM U CYNecChio NECYaHNUCTON TEKYYEN.

2 ABBPEBUATYPbI

API AMEpPUKAHCKUIN HEDTAHON UHCTUTYT

ASME AMEpMKaHCKoe 00LECTBO UHXEHEPOB-MEXaHMKOB
NACE HauuoHanbHasa accoumaumns MHXeHepoB Mo KOPPo3nn
PAUT YnbTpa3BykoBOW METOA C NpuMeHeHneM oasnpoBaHHbIX PELLIETOK
nra NHXXeHepHO-reonormyeckun anemMeHT

MK [lemepkanTaHM3aums

AO AKLMOHEepHOe 00LLEecTBo

TOO 'ToBapuLLIECTBO C OrPaHNYEHHOM OTBETCTBEHHOCTLIO
MNC MoOHOMNTHBIE M30oNUPYIOLLINE COeaUHEHNSA

MCK wkana Meageegea-LLnoHxonepa-KapHuka

CTuKUMN Cxema Tpybonposogos un KAT

CUA3 Cpencrea MHANBMAYaNbHOW 3alnTbl

NMCTO MocneCeapoyHasa TepmoObpaboTka

PK Pecnybnuka KasaxctaH

UTH MHCTpyKums no TexHuke 6e3onacHocTn

CH CTpoutenbHble HOPMbI

CHull CTpouTenbHble HOPMbI U NpaBuna

Crl Csoa npasun

KP KanutanbHbIA peMOHT

TLWO TeHrnawespomnn

3 CTPOWUTEJIbHAA YACTb U N'EHIMJIAH

3.1 OO6Lume cBegeHun

B pamkax npoekta npeayCMOTPEHO CTPOUTENBCTBO HOBbIX OAWHOYHLIX OMOP MoA
TpybonpoBodbl M (PyHOAMEHTOB MOAL HMX, OOMHOYHbIe dyHOameHTbl nog gatymkn KUTnA,
nnowiagka obcnyxmBaHua n yHaaMeHTbl NOA Hee.

3.2 T[naHupoOBO4HLIE peLleHUs

Pa3amelleHne NpoekTUpPYEMbIX COOPYXKEHWI BLIMOSTHEHO B COOTBETCTBUM C TpebGoBaHuamu TY
TLWO c yyeToMm cyLLecTBYHOLLEN 3aCTPOVKM, CTPOMTENBHbLIX peKoMeHAaunmn, a Takke cornacHo CH
PK 3.01-03-2011, CIT PK 3.01-103-2012 v gpyr1x erNCTBYIOLWNX HOPMATUBHO-TEXHUYECKNX aKTOB
Pecny6nukn KazaxcTaH.

3.3 OpraHusauus penbeda

B pamkax gaHHoro o6bema nnaHuWpoBKa y4YacTka He npedycmaTtpusaeTcs. Nocne 3aBeplueHusi
3eMnIsiHbIX paboT BCe CYLLECTBYHOLLME OTMETKU U YKINOHbI pernbeda 6yayT BOCCTaHOBIEHbI.
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3.4 TexHUKO-3KOHOMUYECKUE NnoKasaTenm

Ne | HanmeHoBaHue nokasartens En. 3Ha4vyeHne B npoueHTtax, %

1 Mnowaab TeppuTOpUM ra 0,8 100

2 Mnowaab 3acTponKn M2 24 0,3

3 Mnowaab 6eTOHHBLIX MOKPLITUIA K M2 ) )
aBTOMOOUIBbHBLIX gopor*

4 MpOTsKEHHOCTb OrpaxgeHns™™ nor. m - -

*NPOEKTUPOBaHME HOBbIX AOPOr U 6ETOHHbLIX MOKPbITUIA HE NpefycMaTpMBaeTCs.

**I'IpoeKTI/IDOBaHI/le HOBOIO orpaxgeHua He npegycMatTpmBaeTCA.

3.5 3emnsHble paboTbl

Bca nnowaab, Haxoasuwasacs B npegenax rpaHunul CTpouTenbCcTBa, OOJKHA ObITb ouMlleHa OT
Mycopa 1 paCTUTENIbHOCTW.

MoaroToBka y4acTKOB K CTPOUTENLCTBY OCyLLEeCcTBAsAeTcsa cornacHo Tpebosanuam CIT PK 5.01-
102-2013, CH PK 3.01-03-2011.

Mon BbleMKOW rpyHTa crneayeT MOHMMATb 3eMnsiHble paboTbl B MoGom MaTtepuane c
npoBedeHNeM, Mo Mepe HeOBXOAMMOCTHU, PbiTbs C NPUMEHEHNEM pesbl, PbIXIIEHUS, NOTPY3KU,
NepeBO3KM 1 yaaneHns MaTepuanos, HAXOASLUMXCS HUXKE YPOBHS BEPXHErO CIosi MOYBbI, C LiENbo
OOCTUXKEHUSI yKa3aHHbIX Ha 4yepTexax ypoBHel. lNepeGop rpyHTa HMKe MPOEKTHbIX OTMETOK
3anoXeHuss pyHOAMEHTOB M APYrMX MOA3eMHbIX COOpPYXeHW He aonyckaetcsi. CryyaliHble
MeCTHble nepebopbl AOMKHbI ObITb 3ackinaHbl U YNAOTHEHbI.

Bblemka rpyHTa nog dpyHAameHTbl OCYLLECTBMSIETCS B COOTBETCTBUM ¢ TpebosaHuamu CI1 PK
5.01-102-2013 n TY TWO CIV-SU-581-TCO.

Bo Bcex koTnoBaHax [[OMMKHO OblTb OGecrneyeHo OTCYTCTBME CTOsiYel BOAbl C TeM, YTOObl
COOPYXEHMS1 BO3BOOAUMNUCL B Cyxux ycrnoeusx. C aToi Lenbio U Ansa yganeHus BoAbl criegyet
MCMoNb30BaTb HACOCKI K OTHOCSLLEeCs K HAM obopyaoBaHue. CpeacTea BOAOOTIMBA HE AOSKHbI
oKasblBaTb HEGNAronpusTHOE BNUSIHWE HA OpPYrMe COOPYXKEHUS UMM KOHCTPYKLMUK, MU Ha Kakue-
nmbo cyxve yyactkum nnowagkn. OTCTOMHMKM [OOMXKHbI pacnonaratbCsi BHE TeppuUTopum
MOCTOSIHHBIX COOPYXXEHUIA.

B kauecTtBe CTPOUTESIbHOIO HACbINMHOro rpyHTa UCnosnb3yeTcA OT6OprIl7I mMmaTtepunarn, I'IOJ'Iy‘-IeHHbIIZ
npun BbleMKe TpyHTa, He cou,epmau.wm OpraHn4YecKkmnx rrnunuH, nbifin, MATKUX U HENPUIrogHbIX
MaTepuanos, KpynHbIX KOMKOB, BarniyHOB Unn mycopa, n He HOﬂBepFaPOU.lMI‘flCFI BCNy4nBaHUIO.

CTpouTenbHbIN HacbINHOW MaTepuan AOMMKEH COOTBETCTBOBaTb cTaHdapTam S-ST-6002-01, S-
ST-6002-02 n TpeboBaHuam FOCT 25100-2011.

OcHoBaHus1 NoAroTaBNMBaOTCS M 3acbinatTcs B cooTBeTCTBUM € TpeboBaHnammn CIM PK 5.01-102-
2013.

YnnoTHeHME Npon3BoauTCsl B cOOTBETCTBUM € TpeboBaHuamu CI PK 5.01-102-2013.

3.6 ®dyHAaamMeHTbI

MpoekToM NpeayCMOTPEHO CTPOMTENbCTBO HOBbIX (PYHOAMEHTOB MNOA4 OAUHOYHbLIE TPYGHbIe
onopebl.

Mpw paspaboTke ObINM NPUHATLI CrieayoLmne pykoBoasLmMe NPUHLMNMbI:

e CpeaHee gasrneHve noj NOAOLLBON NPoekTUpyeMblx yHOAMEHTOB Ha YPOBHE rpyHTa He
OOJDKHO npeBbiwaTtb Ro=50 kH/m2;

e MakcnmansHoOe faBreHue nog nogoLwBon He JOMKHO npeBbiwaTh 1,2Ro;
¢  MwuHnmanbHoe gaBneHue nog nogoLwBon PyHOAMEHTOB AOMKHO ObiTb 6onbLue O;

e YBenunyeHwe JOMyCTUMOro cpeaHero gaBneHust ¢ rnybuHon onpegenserca no opmyne
R=Ro+yd;

CT1p. 28 u3 46



e [loTeHumanbHas rmybuHa npomep3aHus rpyHTa — 4o 1,5 M HMKe ypoBHS 3eMIu;

e ®dyHOAMEHTbI HA eCTECTBEHHOM OCHOBaHWUM 3aKknaablBaloTcs Ha rnyGuHy He MeHee 600 Mm
HUXXE MIaHMPOBOYHOIO YPOBHSA 3emni. oA dyHAaMeHTbl Ha eCTeCTBEHHOM OCHOBaHUM
BbINOSIHAETCS NOACKINKa U3 Henpomep3atoLLero MaTepuana Ao rnyouHbl kak MUHUMYM 1,5
M HWKEe NNaHUPOBOYHOIO YPOBHS 3eMNM C LENbl YMEeHbLUEHUSI BO3AEeNCTBUSI CuUI
MOPO3HOI0 My4YeHUs.

KopposnoHHast 3awmta OEeTOHHbIX KOHCTPYKUMWA, HaxXOOSALWMXCA HWXKEe YPOBHA rpyHTa
npegycmoTpeHa 3 crnosMmm MoanmumnpoBaHHOM NONIMMEPHON CUHTETUYECKOW CMOSTbl Ha BUTYMHO-
Kay4yKoBOW OCHOBe 00LL el TOMLWMHOM Cnos He MeHee 1 MM CO cnegyoLwmMMn XxapakTepucTukamu:

e Temnepatypa akcnnyaTtauyuu: ot =30 go +100 °C;

e  OOHOKOMMOHEHTHbIN;

o ObecneunBaeT 6eCLUOBHYH, BOOO- U MAPOHENPOHMLIAEMYI0 MeMOpaHy;
e YCTOMYMB K XMMMUKaTaM U COMAM.

Bce HapyxHble noBepxHocTu 6eToHa cyHaameHToB Ha 150 mMm Hwxke m Ha 300 MM Bbiwe
NIaHNPOBOYHON OTMETKM 3eMITN MOKPbIBAOTCS 2 CNOSIMU CBETNO-CEPON 3MOKCUAHON Kpacku Co
cnenyloLwmMMmn xapakTepucTukamu:

[1BYXKOMMOHEHTHbIN, HETOKCUYHBIN;

YCTONYMB K XUMNYECKM aKTUBHbIM BeLLleCTBaM.
3.6.1 ®dyHAameHTbl ANA OAUHOYHbIX onop TpybonpoBoaoB

dyHOaMEHTbl  3aMpOEeKTMPOBaHbl  CTONGYaToro M MAUMTHOTO  TuMa, NpeaBapuTENbHOrO
narotoeneHunsa. Matepman yHaameHToB — cynbatocTonkmin 6etoH knacca C20/25 no HTIM PK
02-01-1.4-2011, no BopoHenpoHuuaemoctn W8, no wmoposoctorkoctn F200 apmupyetca
KapKacoM U3 OANHOYHLIX apMaTypHbIX cTepxxHen knacca A400, no FTOCT 34028-2016. KpenneHue
MEeTannM4yecknx ornop TpybonpoBOOOB OCYLIECTBMSIETCSA C MOMOLLBK aHKepHbix 6ontoB HILTI
HDG AM nocpegcteom anokcugHoro coctasa HILTI HIT RE 500, aHkepHbix 6onTos 3-ro Tnna (Q-
ST-6003-01) n 3aknagHbIMKU AeTansiMy ¢ ONOPHON NNACTUHOW U3 NNCTOBOW CTarMu.

Mop nogowson pyHOaMeHTa npegycmaTpmBaeTcs:
e KV3onsaumoHHbIN cror n3 nonuatuneHoson nneHkn 250 mkm, FTOCT 10354-82;
e BeToHHasa nogrotoBka U3 6etoHa knacca C12/15, TonwmHon 50-100 Mm;
e [lecyaHo-webeHo4vHasa nogywka — 300 mm;
e [eoTekcTunb;

e  YNMOTHEHHbLIN rPYHT

3.7 MeTannumyeckme KOHCTPYKLUN

B cocTaB KOHCTPYKUMIA NO NPOEKTY BXOAAT:
e [Inowagka obcnyxusaHus;
e  OpOMHOYHbIE METaNNNYeCcKne onop.l;

MeTannokoHCTPYKLMKN NpeacTaBnsitoT cobon WTYYHbIe U3aenus, n ux cbopka 6yaeT BbINOMHATLCS
13 KOMNEKTYIOLWMX HA MecTe Npon3BoacTBa paboT.

KoHcTpykumn n matepmansl kabenbHblx actakag cootsetctByoT TY TWO CIV-SU-398-TCO un
COOTBETCTBYHOLUM HOPMATUBHO-TEXHUYECKUM OOKyMeHTam PK.

COop Harpy3ok Ha CTpouUTenbHble KOHCTPYyKUMM npousBeneH B cootBetctBum co CI1 PK EN
1990:2002+A1:2005/2011, TY TWO CIV-DU-5009-TCO u gpyrumm cTaHgapTamu.

PacueT KOHCTpyKUMiA BbINONHANCS B nporpammHomM komnnekce BENTLEY STAAD.Pro Connect
Edition. Mpounseogunca nogbop M npoBepka CeYeHWU INEMEHTOB KOHCTPYKUUIW MO MEPBON U
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BTOPOW rpynnam npenenbHbiX COCTOSAHUMN.

PacueT koHCTpyKkuun npomssoguncs B cootBeTcTBum ¢ Tpebosanmsmn CIT PK EN 1993-1-
1:2005/2011 MNpoekTupoBaHne cTarnbHbIX KOHCTPYKLMWIA.

Bce koHcTpykunmn n matepmansl cooteeTctBytoT TY TLWO CIV-SU-398-TCO 1 cooTBETCTBYOLWMM
HOPMAaTMBHO-TEXHUYECKMM AoKyMeHTaMm PK.

MaTepuanbl CTanbHbIX KOHCTPYKUWUA U MX MapKu cooTBeTCTBYHOT TpebosaHmam FOCT 380-2005,
FOCT 27772-2021 n obecneunBatoT crnegyrowme dyHKLMOHANbHbIE BO3MOXHOCTMU:

e [1ns BCEX OCHOBHbIX HECYLLMX M BTOPOCTEMEHHbIX MeTanInyecknx KOHCTPYKLWIA, COrfacHo
TY TWO CIV-SU-398-TCO, wucnonbsyetca knacc C345-6 ¢ MUHUManNbHOM
rapaHTMPOBaHHOW NPOAOSIbHOM BENUYUHOM yaapHon BaA3kocTM no Lapnn paBHyto 34
Ibx/cm2 npu Temnepatype —40 °C;

° TpeTw-lele CTalnbHbl€ KOHCTPYKUMN, TaKne KaK NeCTHULbI, NOPYy4HU, OT60pTOBKa n agpyrue
n3genua, noasepXxeHHble HeE3HaA4YNTElIbHbIM HAarpy3kam, n3rotaBiinBaroTCA U3 CTalln Mapku
C255.

[lns Bcex coeanHeHnn kapkacHbIX KOHCTPYKUMIA UCMONb3YHOTCS BbICOKOMPOYHbIE 60nThbl Mapku 8.8
cornacHo [OCT NCO 898-1-2014 ¢ rarikamn knacca 8 gnsa 60nToB C MOKPACKOW WUMW raikamm
knacca 10 gnsa ounHkoBaHHbIX 6onToB cornacHo TOCT ISO 898-2-2015. CornacHo TY TWO CIvV-
SU-398-TCO, BbICOKOMpPOYHble GONTbI M rankum AOSMKHbI ObITb Mapku C rapaHTUPOBaHHbLIM
MUHUManbHbIM 3Ha4YeHneM yaapHomn Ba3kocTn no LWapnu Ha obpasuax ¢ V-06pa3HbiM Haapesom,
coctasnsawwmm 30 [x npu TemnepaTtype MuHyc 50 °C. Pa3mepbl 1 o6Line XapaKTepucTuKn
6ontoB cooTtBeTcTBYtOT TOCT 22356-77 1 TOCT 7798-70 unu sKkBMBaNeHTHbIM CTaHZapTaMm.
lMocne wn3rotoBrneHMst BCE MOBEPXHOCTM CTalbHbIX KOHCTPYKUMA OOIMKHblI ObiTb OYMLLEHDI
NecKOCTPYMHbIM METOAOM, OrpyHTOBaHbl M okpalleHbl cornacHo TY TWO COM-SU-4743-TCO,
COM-SU-5191-TCO.

4 TEXHOJNOruA

Mo npoekty 10-gonmoBbin Tpy6onposoag m3 MBI 6yget nogcoeamHeH K BbiKMgy OyCTEpHbIX
HacocoB G-204-A/B/C Ha BC n obwemMy KOnnekTopy Bcaca HacOCOB 3aKkadkuM CTOYHOM Boabl G-
114A/B/C/D Ha npombicrie 3CB HoBown 10-gionmoBon TpybGom w3 yrnepogucton cranu ¢
conyTcTBytowmmMn obopyaosaHmsmn n KUIT.

4.1 OnucaHue

Y3CB npoussoguT cbop 1 0TBOA 0TpPabOTaHHbIX NNACTOBbLIX U NPOM3BOACTBEHHbLIX CTOYHbLIX BOA,
noctynatowume ot 3aeogor KTJ1, 3BI1, kaHannsaunoHHom cuctembl K3 u Bkntovasi notoku ot 3TT1.
[lanee oHM oTnpaBnAlTCS B pe3epByapbl, pacrnonoXxeHHble Ha ydacTke «benbin cnoH» (BC), ans
OTCTamBaHuA nepen eé nepekavykon Ha ydacToK HarHeTaHWs BOAbl U 3akadku B nnact. Cnepsa
CMeLLaHHble MOTOKM HanpasnsaTca K pesepByapy T-016 ana otctamBaHud. Pesepsyap T-016
BbIMOSHAET (OYHKLUMIO «MNPOMbIBOYHOIO» pe3epByapa; OH OCHalWEH rMapo3aTBOpPOM, 4epes
KOTOpbIi BoAa HanpaBndetca K pesepByapy T1-019, roe npoucxoauT KOHEYHOe ocakaeHue
TBepAblXx 4actuu. BopgootBegeHue ocyuwiectBnsaetca 6yctepHbiMm Hacocamu G-204-A/B/C,
KOTOpble NMogatT BOAY K HAacocam 3akadku cTtouHon Boabl G-114A/B/C/D yepes 14-O101AMOBLIN
Tpy6onposoa BC n3 nonuatuneHa nosbiweHHon TepmoctorkocTn (MMNT). Buoumna 3akavmsaeTtca
B JNMHMIO ANs  npefoTBpalleHnss obpacTaHmst CTeHOK TpybonpoBoga Guonornyeckumm
opraHMaMamu.

4.2 OO6bem paboT

B 2015 roagy ctapbin 10-gonmoBbIn Tpy6onpoBo4 13 nonmatuneHa Bobicokon npodHocTtu (MBIT)
mexay yvactkom «benbin CnoH» (BC) n nonuroHom 3akayvku CtoyHbix Bog (3CB) 6bin BbiBEAEH
n3 aKcnnyaTauum B pamkax npoekta «MopgepHusaumm Cuctemsl HarHetanus Bogbl» (MCHB).
Tpy6onpoeog guameTtpom 10 grorimoB m3 MBI nponoxeH oT yctaHoBkm BC n npoxoaunt go
HacocoB HarHeTaHus Bofbl. [pubnusutensHas anuHa Tpybonposoda coctasnser 7,5 KM U
NPONOXEH TEM XXe MapLUpyTOM, 4TO u gencteyrowmi 14-gronmosbii Tpybonposoa BC m3 MMT.

CTp. 30 u3 46



TpybonpoBog vmen kamepbl npuema U 3anycka ckpebka, KoTopble B AaHHbIN MOMEHT
OTCYTCTBYIOT.
OcCHOBHbIMY 3a@a4amMn NpoeKTa ABNATCS:
e [loBbllWeHMEe MPOMNYCKHOW CMOCOBHOCTU CUCTEM HarHeTaHusi BOoObl B COOTBETCTBUMM C
pacTyLien notpebHocTbio (600 M3/cyT);
e [loBblleHMEe 3KCNyaTaUMOHHOM TFOTOBHOCTM WM HagexHoctn Cuctembl HarHeTaHus
CtouHon Bogpbl.
B cBA3n ¢ 3TMM B pamMkax npoekTa no MOBbILWEHWIO YyTUNN3aUMKM CTOYHbLIX BOA, ObINO NPUHATO
peLleHne no Bo3obHoBMNeHMO B paboTy 10-gtorimoBoro Tpybonposoaa ua MBI ot yyactka BC go
npombicna 3CB. Mo npoekTy atot 10-gronmosbii Tpybonposoa u3 MBI 6ygeT nogcoeamHeH k
Bblkuay 6ycTepHbix HacocoB G-204-A/B/C Ha BC n obiemy konnekTopy Bcaca HaCOCOB 3aKa4ku
ctoyHoun Boabl G-114A/B/C/D Ha npombicne 3CB HoBown 10-gtonmMoBon Tpybon 13 yrnepoamncTomn
cTanu ¢ conyTcTByowmmm obopyaosaHmsamm n KAM.

4.3 Tpy6onpoBoabl

B oaHHOM pasgene npegocTaBreHbl NPOEKTHbIE peLleHNs ANa TEXHONOrM4YecKmx
Tpy6onpoBoaoB.

K TexHonornyeckum Tpybonposogam npoekta (cornacHo CI PK 3.05.103-2014, nyHkT 1.2)
OTHOCATCA TpybonpoBoAbl, NpeAHas3Ha4YeHHble ANg TPaHCNOPTUPOBKM B nNpeadenax
NPOM3BOACTBEHHbIX NMNOLWaAoK 06bekTOB NPOeKTa Cbipbs, NonydgabpukaToB, roTOBOro NPOAYKTa,
BCMoOMoOraTernbHbIX Matepuanos, obecneynBanoLLmnx BeAeHNne TeXHONOrM4eckoro npowecca u
akcnnyataumtio obopynoBaHusa (nap, BoAa, BO34yX, rasbl, XnagareHTbl, CMa3ku, 3MyNbCUn K
T.M.), OTXO4OB NPOU3BOACTBA NPU arpecCcmMBHbIX CTOKax, a Takke TpybonpoBogbl 060pPOTHOMO
BOOOCHAbXeHNs!, MOHTMPYEeMble U3 FOTOBbIX Y3MNOB. [paHnLaMm TEXHONOrMYECKNX
Tpy6onpoBOAOB ABMAITCA OrpaXaeHUs COOTBETCTBYHOLLMX NMOLWAAO0K, a NPy OTCYTCTBUN
orpaxgeHusi — npegenbl OTCbINKM COOTBETCTBYHOLUX NOLWAA0K (BO BHYTPEHHUX rpaHuLax).

lMpoekTnpoBaHWe TeXHONorM4ecknx TpybonpoBOAOB BbINOMHAETCS B COOTBETCTBUN C
TpeboBaHmamMu Hopm 1 nonoxeHun CM PK 3.05.103-2014 «TexHonornyeckoe obopyaoBaHune n
TexHonorudeckune Tpydonposogbi», CH 527-80 «MHCTpyKUMsi NO NPOEKTUPOBAHMUIO
TeXHonorn4decknx crtanbHblx Tpybonposogos Py oo 10 MMax», MHcTpykumm Ne359 Mpukas
MuHK1cTpa no YpesBblvanHbiM cuTyaunsam Pecnybnukm KasaxctaHn ot 27 nionsa 2021 roga Ne 359
«O6 yTBepxaeHun MIHCTpyKumm no 6e30nacHOCTM Npw 3KCnnyaTaunm TEXHONOrMYeCKmX
TpybonpoBodos» (C n3ameHeHnamm no coctosaHmo Ha 09.03.2024 r.) u CT PK UCO 15649-2011
«lMpombIWNeHHOCTb HedhTAHas 1 razosas. Tpybonposoabl».

OCHOBHOEe pacnonoXxXeHne TeXHOMNOrMyecknx TpybonpoBoAoB Ha NoLaake nokasaHo Ha
crneayroLmx yepTexax:

XXXXXXXXXXXXXX  Obuwee Yctponctso Tpybonposoaos
XXXXXXXXXXXXXX  Ob6uwee YcTponctso Tpybonpoeogos

4.4 Marepuanbl ans TpyoonpoBoaoB

Knacc matepuanos Tpy6 nogobpaHbl cornacHo TY TLWO PIM-SU-5112-TCO.

Mo napameTpam cpeabl Matepuansl Tpy6, UTUHIOB, hnaHueB n TpyBHOW apMaTypbl NPUHATDI
n3 yrnepoaucton ctann NACE MR0175? npegHa3sHa4yeHHOM ANg aKcniyaTtauumn B panoHbIX C
HW3KOW TemnepaTtypon okpyxatowen cpegpl (LTCS). MNpunyck Ha KOppPO3uMo CocTaBnseT 3 MM,
nocrnecsapoyHasa TepmoobpaboTtka TpebyeTtca cornacHo TY TWO.

4.5 Onopsbl

B kayecTtBe onop TpybonpoBoaoB UCNONb30BaHbl CTaHAApPTM3NMpoBaHHble onopbl TLWO cornacHo
L-ST-6077. Noabopka onop ocyLiecTBneHa cornacHo TpeboBaHmsiM, ycTaHOBINEHHbIM B TY TLWO.

Bce HoBble Hag3eMHble TpybGONpPOBOAbI 3aNPOEKTMPOBaHbI HA CTAHAAPTHbIX CTanbHbIX TPYOHbLIX
onopax cornacHo TY TWO PIM-DU-5153-TCO; aHanu3 HanpsbkeHWi BbIMOMHEH B COOTBETCTBUN
¢ TpeboBaHmammn PIM-DU-5153-TCO. MuHMmanbHoe paccTtosiHue mMexgy onopamu nogodpaHo
cornacHo Tabnuue 1 (TY TWO PIM-DU-5153-TCO).
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4.6 [Nokpacka, 3alWMUTHbIe NOKPbLITUA, 000rpeB u N3onauLUus

[ns 3awuThbl OT BHELUHMX BO3OENCTBUIA TpybonpoBoabl NOKpbIThl B cooTBeTCcTBUM ¢ TY TLIO COM-SU-5191-
TCO n COM-SU-4743-TCO. 3awutHble MOKpbITUS TPybONpoBOAOB MogobpaHbl C y4eTOM pacHeTHOM
Temnepatypbl TpybonpoBoOOB M TemnepaTyp OKpyXawllen cpegbl, COMPOTUBIIEHWS CryYamHbIM
NOBPEXOEHMSAM MPU TPaHCMNOPTMPOBKE, MOHTAXe 1 3KCMyaTaumu.

B uensx tennocbepexeHns 1 npefoTBpaLleHnsi 3amep3aHns NpoayKTa, HoBble TpybonpoBoAbl MOKPLITHI
Tennomns3onsauuen, kak nokasaHo Ha cootBeTcTBytomMx CTuKUM. B kayecTBe M3onauuu Mcnonb3oBaHa
XecTkasi popmMOBaHHas MuHepanbHasi BaTa. TonwuHa wusondumm nogobpaHa B COOTBETCTBMM C
TpeboBanuamn TY TLLO IRM-SU-1381-TCO. B npoekTe MCMNonb30BaHbl CrieayoLwme TUnbl U30nsauun;

e HCWS5 — Tennomnsonaums ¢ anekTpnyecknum TennocnytHukom 5°C;
e HCWSA50 — Tennousonsuns ¢ anekTpnyeckum TennocnytHukom 50°C;
e NI - bes tennonsonaumn.

B npoekte npegycmoTpeH oborpeB TpybonpoBOAOB TensocnyTHUKaMn B 3uMHee Bpemsi. Oborpes
OCYLLLECTBMNAETCS 3NEKTPUYECKNM kabenem.

4.7 Bpes3Kku B cyuwecTByrowme Tpybonposoabl

Bpesku B cyliecTBylOLME CUCTEMbI TPYGONPOBOAOB BbINOMHSAETCS NPEeNnMyLLECTBEHHO
nocpeacTBOM (hiaHLLEBOro CoeanHEHUs B TeX MECTax, rae BO3MOoXHa M30Mnsaumus noToka
NoOCpeACTBOM MEPEKPbLITUS CYLLECTBYIOLLMX KanaHoB U APEXHAXKHbIX TIMHWUIA, T.€. ONyCTOLLEHUS
NX MO BO3MOXHOCTH, B Crly4ae HEBO3MOXHOCTU ApeHaxa HaanexuT NpoBoanTb
COOTBETCTBYHOLLME BeconacHble npoLleaypbl Mo CBapKe.

[ina HOBbIX NUHUIA HAANEXUT NPEMUHATL TPYOHbIE MaTepuarbl KNnaccos, NpegyCcMOTPeHHbIX TY
TWO PIM-SU-5112-TCO.

Bce Bpeskn JOmKHbI BbINOMHATCSA B COOTBETCTBUM ¢ TpeboBaHuamu TY TLIO L-ST-2014.
4.8 Cgapka, MeToAbl KOHTPOSA CBapKM COeANHEeHUA

TexHnyeckue ycnosus Ha CBapKy 1 HepaspyLlatoLwmin KOHTPob npusogutes B TY TLLWO W-
ST-2011 n W-ST-2025, B KOTOpbIX yKa3blBalOTCs TpeboBaHMsA K CBApO4YHOMY 000pYyAOBaHMIO,
npoueaypa ceapku Tpy6, UChblTaHUsi CBapHbIX COEANHEHUI, UCNONb3yeMble MaTepuansl,
TpeboBaHus K Tepmuyeckon o6paboTke A0 1 nocne nposeaeHNa paboT. [Ans cBapku
Tpy6onpoBOAOB U3 yrNepoancTon ctanm NCnosnb3yeTca MeTon AyroBov CBapku nog ¢oritocoMm.
Tepmunyeckas obpaboTka MeTanna NpoBOANTCS 40 NPOBEAEHUS CBApPOYHbIX paboT B
cooTBeTcTBMM € TpeboBaHmnsmmn TY TLLO W-ST-2025 n n.7 CIN PK 3.05.103-2014 gns
TexHonorn4yeckmx Tpyéonposoaos. MNpoBepka pe3ynbTaToB CBapOYHOro npowecca Tpyb u
apmMaTypbl OCYLLECTBMASETCA C NOMOLLbIO METOAO0B HEpPA3PYLUAOLWEro KOHTPONS U nccnegoBaHus
MeXaHU4eCKON NPOYHOCTN CBApHbIX coeamHeHui. [poueaypa KOHTPONs kadecTBa CBapHbIX
CTbIKOB COOTBETCTBYET TPEOOBaHUAM NpUBESEHHbIM B CTpoMTenbHOM cTaHgapTe APl 1104,
pasgen 4 n TY TWO. Kaxabli WoB JOMKEH NPOX0oAUTb KOHTPOMb (hU3n4ecknmm metogamm
KOHTpons B o6bemax, ykasaHHbix B TY TLUO Ha Tpy6bl n TpeboBaHusix CI PK 3.05.103-2014 u
BCH 012-88. B Tex cnyyasx, korga reomeTtpus Tpyb He No3BoNsAeT NpUMEHUTb
paguorpaduyeckuin MeTod KOHTPOS CThIKOB, A5 KOHTPOSS CThIKOBbIX CBAPHbLIX COeANHEHUI
NCNonb3yeTcs YNbTPa3BYKOBOW METO KOHTPOSS.

4.9 TvapoucnbITaHuA

[MpoekToM NpegyCMOTPEHO NpoBeAeHUE rMAPaBNYECKUX UCTbITAHUA TEXHONOrMYECKMX
TpybonpoBodoB, KOTOpble oTBEYaloT TpeboBaHuaM NHcTpykumm Ne359 lMpukas MuHncTpa no
ypesBblyanHbIM cutyaunsam Pecnybnukmn Kaszaxctar ot 27 nonga 2021 roga Ne 359 «O6
yTBEpXXaeHun NHCTpyKummn no 6€30nacHOCTH Npu SKCnnyaTaumm TEXHONOMMYeCKnX
TpybonpoBodoB» (C U3aMeHeHussmMm no coctoaHmo Ha 09.03.2024 r.), cneumdmkaumm no
rMOpOBNYECKUM UCMbITaHMAM HaseMHbIX TpybonpoBogHbix cuctem PIM-SU-3541-TCO,
cornacHo Hopme Cl1-PK 3.05.103-2014 n mexxgyHapogHomy ctaHgapty ASME B31.3 «Cuctema
TexHonorn4yeckmx Tpyéonposoaosy. [laBneHme rugponcnbiTaHNa AOSMKHO COOTBETCTBOBATh
NMPOEKTHbIM YepTexaM U CMIUCKY NMHUI NpoeKTa.
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MexayHapogHbi ctangapt ASME B31.3 «Cuctema TexHonorndecknx TpybonposogoB»
3aperncTpmMpoBaH B peecTpe rocyaapCTBEHHON CUCTEMbI TEXHUYECKOro perynmpoBaHus PK ot
13.02.2017 roga Ne022/2464 n ASME.

BblweykasaHHble MexayHapoaHble ctaHgapThl BktoydeHsbl B AICK-1 «[lepeyveHb
HOPMAaTMBHbIX MPABOBbIX aKTOB 1 HOPMATMBHbIX TEXHUYECKUX JOKYMEHTOB B 06nacTu
apXMTEKTYpPbl, rPagoCTPOUTENLCTBA U CTPOUTENBCTBA, 4ENCTBYIOLLMX HA TEPPUTOPUM
Pecnybnukun KasaxctaH (ogobpeH npotokonom HayuHo-TexHunyeckoro coseta KOC n XKKX
MNP PK ot 06.08.2021 roga Ne 24-5-07/1989-BH) (C USMEHEHUAMM MO COCTOSIHUIO HA UIOHb
2023 roga) B pasgene «HopMaTMBHbIE JOKYMEHThI MO CTaHAAPTU3aUNN MHOCTPaHHbIX
rocyfapcTB, paspeLUeHHbIX K NpUMeHeHuto Ha Tepputopun Pecnybnuvku KasaxcTaH.

VcnbiTyeMoe gaBrneHne gormkHO ObiTb ¢ koaddmumeHToOM He MeHee K=1,5 oT pacdeTHoro
AaBneHusa TpybonpoBodoBs, NP1 3TOM MUHUMAarbHas NPOAOIMKUTENBHOCTL UCMbITAHUS AOMKHa
coctaenATb 10 MUHYT.

4.10 [JeMOHTaX CyLleCTBYHOLIMX TpyObonpoBoaoB

Y4yacTku cywiecTByoLWmnx Tpy6onpoBogoB A0MKHbI OblTb 4EMOHTUPOBAHbI AN OCYLLECTBNEHMUS
BPE30K NyTeM BHECEHUsI MoaudmKaumi B CyLLecTBYOLME TPYOONPOBOALI, a Takke Ans
obecneveHns cBOOOAHOro MecTa Ans ycTaHOBKN HOBbIX TpybonpoBogoB. [JeMoHTax
CYLLIECTBYHOLLMNX YHACTKOB TPYyOONPOBOAOB CMOTPUTE YEPTEKM XXXXXXXX Y XXXXXXXXX.

Moapsagumky No CTPOUTESNTbHO-MOHTaXHbIM paboTaMm HeoOXo4MMO NOAroTOBUTL AeTanbHbin MNP
ansa yreepxaeHuna Otgenom MK (manbix kanutanbHbix npoektos) TWWO n Otaenom
akcnnyatauuu npombicna TWO. ToyHaa nocnegoBaTenbHOCTb paboT, BKNoYas nepeaBuxeHne
TSXENon TEXHUKN Ha y4acTke, A0mMKHa BbITb cornacoBaHa ¢ OTaenom akcnnyatauum npombicna
TWO.

4.11 TMycko-Hanagka n BBoA4 B 3KCNNyTauuio

TpeboBaHmA K MOArOTOBUTENBLHON MycKo-Hanagke Tpybonposoaa npueedersl B TY TLLWO PPL-SU-
1800-TCO.

5 TEXHUWYECKUE PELUEHWUA NO INEKTPOCHABXEHUIO

OnekTpoTexHMYeckass 4YacTb [OaHHOrO MpoekTa paspaboTaHa Ha OCHOBAHUM 3adaHua Ha
NPOEKTUPOBaHME MO TEXHOMOMMYECKON YacT U OCHOBHbIX MPUHLIMMNOB NPOEKTMPOBaHNSA 06LEKTOB
ANEKTPOTEXHNYECKNX YCTPOMUCTB.

[MpOeKTHbIE peLLeHNsI MPUHATBLI B COOTBETCTBUM C HOPMAaTMBHO-TEXHUYECKMMUN LOKYMEHTaMM
PK, mexgyHapogHbiMn Hopmamu n TY TLIO:

My3 PK 2015 lMNMpaBuna ycTponcTBa SNEKTPOYCTaHOBOK;
CIN PK 4.04-07-2019 OnekTpoTexHMYecKkne yCTponcTea;
ELC-DU-5135-TCO - O6Liee yCTpONCTBO 3MEKTPOYCTAHOBOK HAa3€MHbIX COOPYXXEHWIA.

Bce anekTpoycTaHOBKM paccumMTaHbl Ha paboTy oT ceTn HanpsbkeHnem 400 B TpexdasHoro
Toka unu 230B ogHodasHoro Toka ¢ npegenom konebaHun HanpsxeHust B 5%, n yactotbl B 2%.

MoakntoyeHne GyaeTt nponsseneHo, COrnacHO paspeLleHmnto Ha NOAKIMIYEHNE SNEKTPUYECKON
Harpy3ku (PIM3OH) Ha ocHoBE MOCTOSIHHOIO NMOAKITHOYEHUS.

MpoekToM NpegycmaTpmBaeTCs BbINOMIHEHWE CEAYIOLMX NEKTPOMOHTaXHbIX paborT:
e MoHTax 1 BBOA B 3KCnyaTaLumio anekTpoobopyaoBaHus, a UMEHHO:

e Cucrembl anekTpooborpesa;

e Cucembl 3a3eMneHuns;
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e YcTaHoBKa W nNoACOeOVHEHWE 3NeKTpU4eckux kabenewm mexagy BCEMM 3reMeHTamu
anekTpoobopyaoBaHus;

e YcTaHoBKa KaberbHbIX JTOTKOB;

5.1 YpoBHM HanpsiKeHUs

Cuctema anektpooborpeBa — 220 B, 3 »xwunbl, 50 Ny;
AnekTponpueoabl knanaHos — 380 B, 4 »xwunbl, 50 Iy,

OnekTpoobopyaoBaHMe AOMKHO ObITb NPUro4HLIM K USMEHEHMIO B AnanasoHe +/-10%;

Mpun ycTaHoBMBLUEMCS paboveM pexmme U3MEHEHUS HaNpPsHKEHUS CUCTEMbl AOMKHO ObiTb B
npegenax +/-5%;

OnekTpoobopyaoBaHme AOMKHO ObITb NPUroaHbIM K konebaHnsam vyactotbl +/-2%.

HoMuHanbHbIe YPOBHM HanpsiXkeHus B pacnpenenuTenbHOn ceTu:
a) 380 B £ 5%, 3 dasbl, 4 npoBoaa, 50 'y £ 2%, ¢ rmyxum 3a3eMneHnem.
b) 220 B + 5%, 1 dpasa, 2 nposoga, 50 'y + 2%, ¢ rnyxum 3a3emMreHnem.

Karteropus anektpocHabxeHus — 1.

5.2 CwunoBble kabenun n KabenbHaa MapKMpoOBKa

M3onauusa kabenen gormkHa ObiTb MOBLILEHHOW CTOMKOCTM K pacnpOCTPaHEHUIO MamMeHn B
COOTBETCTBMM C TpeboBaHNsaMK, onpeaeneHHbiMy B AokymeHTe MOK 60332.

MpoBoAa 3awwmTHOro 3a3emneHuns kabens uenen ynpaeneHns OMmKeH ObiTb CNOWHbLIM U UMETb
nonepeyvyHoe cevyeHue, paBHOE CeYeHuto Apyrux xun. LiBeT msonsumm npoBoga 3asemMreHus
JOIMKeH ObITb XenTo/3eneHbIM.

Kabenu pomxkHbl cootBeTcTBoBaTth TY TLWO ELC-SU-6032-TCO.

Kabenu n ynnoTHUTENM A0MKHbI OblTb NPUrOAHbLI ANS YCIOBUA HENPEPLIBHOW 3KCNnyaTauum B
BbICOKO-KOPPO3MNHOM 3anblfIEHHOM BO34yXe C coaepxaHnem razoobpasHoro ceposogopoga H2S.

KabenbHble ynnoTHEHUS OOMKHbI ObiTb KOMMPECCUOHHOIO TWMa, U3roTOBMEHbI U3 NaTyHU U
HUKENUPOBaHbl, W [AOMMKHbl obecneynmBaTb BHYTPEHHEE W HapYXHOe YNNOTHEeHWe nAns
aKcnnyatauMm BHE MoMeleHni U OblTb NpUrogHbl K OKOHEYHOW 3ajenke kabenenm BO
B3pbIBOOMACHOM 30He B-Ir.

MpegnoytnTenbHen ncnosnb3oBaHne kabenbHbIX BBOAOB B ABOMHOM McnonHeHun Exe/Exde.

KabenbHble BBOAb! A0MKHbI cooTBeTcTBOBaTh TY TLWO ELC-SU-6032-TCO.

Momumo 3TOro, B TEX MecTax, rge OTCyTCTBYET BO3MOXHOCTb HaA3EMHON NPOKnagku
kabenen, npegycMmaTpmBaeTcs NOA3EMHad NpoKnaaka kabenen.

MpepycmaTpmBaeTca Npoknagka B pa3genbHbiX NOTKax anekTpuyeckux kabenen n kabenemn
Knn.

Kaxabii kabenb MMeeT MapKMpPOBKY, COrfacHo kabenbHoMy xypHany. Kabenu 6ygyT
rnomeYyeHbl MOCTOSIHHbIMU KabenbHbIMK BUpkaMn B MecTax NoAKMNIOYEHUS, BbIXOAa U3 3eMNU, Npu
NMoBOpOTax kabenbHOWM TPaCChl, C KaXA0W CTOPOHbI KabenbHbIX NPoxXoaoB, kaxasie 30 M npu
Haf3eMHOM Npoknaake, n kaxabele 10 M Npy No43eMHON NpoKnagke.

Bce noaBecHble kabenbHble NEeCTHULbI U KabenbHble peLleTkn AOSMKHbI Haanexatmm
o6pa3om hmkcMpoBaTbCs, 1 NOAAEPKMBATHLCS NPY MOMOLLN METANNTOKOHCTPYKLMIA NGO KpbiLUK,
nn6o 6okoBoM CTeHbl. CncTembl KabenbHbBIX ONOP He AOIMKHLI OnNupaTbcsa Ha obopyaoBaHue,
ucnonb3yemoe gnst ukcaumm, Unmn Ha ero onopbl.

Bce cnocobbl kabenbHOM pa3Boakn, kabenbHble KaHarnbl U KabernbHble CUCTEMBI
cooTBeTCTBYIOT TpeboBaHuam M3IK 60364 n MY3 PK 2015.

5.3 MapkupoBka o6opyanoBaHus

Kaxxgoe anekTpuyeckoe obopydoBaHWE OOIMKHO MMETb MacrnopTHYK Tabnmuky, Ha KOTOPOMW
pa3bopunBO M HECTMPAEMbIM 0O6pa3oM 3aHOCATCS AaHHble U3 TEXHUYECKOrO OMMCaHuUs Ha 3TO
obopynosaHue.

MacnopTHbole TabNUUKM [OIMKHbI  ObITb MPUKPENNEHbl HepxaBewwmumMmn 6Gontamm  mnu
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3aknenkamu.

Besne, roe HeobGxoaMMo, AOMKHbI ObITh YCTAHOBMEHbI Npeaynpexaatowme nnakatbl, YToobl
npeaynpeanTs NepcoHarn o NoTeHUManbHOW ONacHOCTU NOPAXKEHMUST SN1IEKTPUYECKUM TOKOM.

Bce  kHonoyHble ~ GnOKM,  KOHTPONbHO-U3MepuTenbHble  NpuUbOopbl,  UHAUKATOPSI,
pacnpegenuTenbHble KOpPoOKW, pacnpenenuTenbHble WUTbl U T. A. AOMKHblI ObiTb CHaGXeHbI
MOSICHUTENbHLIMU ~ MOEHTUMUKALUMOHHBIMKA  3HaKaMu,  yKasblBalOLWMMU  HaMMeHOBaHue
o6opyaoBaHus U ero PyHKLMIO.

5.4 TexHuyeckne TpeboOBaHUSA K INEKTPOOOGOPYAOBaHUIO

Bce anekTpoTexHuyeckne matepuarnsl AOMKHbI OblTb CEpTUCULMPOBaHbLI U COOTBETCTBOBATH
TpeboBaHMAM NPOEKTHLIX HOPM, YKa3aHHbIX B CMIMCKE TEXHUYECKUX NPaBuUI U CTaHAapTOB AaHHOIo
[OKyMeHTa.

MaTepuanbl OMKHbI ObITb BbIGPaHbI MO KNaccy U CTeNeHW 3allmThl C Y4eTOM Cpeabl U YCIoBUIA
aKcnnyaTauuu.

5.5 Mepbl NpeaoCTOPOXKHOCTU NO 3NEKTPOOE30nNacHOCTU U 3a3eMIIeHne

CornacHo Y3 PK u ctangaptamun TWO gna 3awmtbl nogen OT nopaxeHus arneKkTpudeckum
TOKOM TMpM  MNOBPEXOAEHMM  U3OMALMM  BbINOMHAETCA  3a3eMSIEHMe U 3aHyreHue
anekTpoobopyaoBaHus.

Cuctema 3asemneHus cootBeTcTByeT cTaHgapty M3OK 60079: «O6opyaoBaHue
3NEeKTpUYECKOe AN B3PbIBOOMNACHLIX ra30BbIX Cpeay.

K yacTtam, nognexawium 3aHyneHuio n 3a3emMrneHunto, OTHOCATCS:
e MeTannmMyeckme KOHCTPYKLUMN CUIOBbLIX LLUTOB;

KabenbHbIX NOTKOB;

Kopryca NpoXXeKTopoB, MPOXEKTOPHLIE ONOPbI;

MeTannmyeckne obonoYku CUNOBbLIX Kabenen;

BCE MeTannnyeckne KOHCTPYKUUu.

HoBas cuctema 3asemneHus npeaycMoTpeHa C 9NeKTPOAOM «IPSA3HOro» 3a3eMrieHuns,
COEUHEHHOrO CO BCEMW KOPMyCcaMn N MeTannmMyeCcKMMmn KOHCTPYKLUSMMU.

Toukn 3a3emMneHns JOmMKHbI ObiTb 3alULLEHBI OT KOPPO3UM C MOMOLLbIO JTIEHTLI, MPONUTAHHON
CMa3KoW, BHyTPEHHME Y3rbl NOAKNIOYEHUS OOMKHbI ObITb NOKPbIThI CIIOEM TEXHUYECKOrO Ba3enuHa
U aHanornyHbIM CpeacTBOM.

Cuctemy 3azemneHnss Heob6xo4MMOo NPON3BECTM B COOTBETCTBUM C TpeboBaHusmu MY3 PK.

5.6 Cwucrema anekTpoob6orpeBa

[na nogaepxaHnsa TemMmnepaTypHOro pexuma, npoekToM npegycmaTpmuBaeTcs ycTaHoOBKa
cucTeMbl anekTpooborpesa TpybonpoBOoAOB TENMOCNYTHUKAMN Ha TEXHONOrmYyeckue
TpybonpoBoaHble nuHUK n npubopsl KUMM. PelweHuns no anektpooborpeBy TpybonpoBogos u
npmbopos KNI NpvHATBHI HA OCHOBaHMM UCXOAHBIX AaHHbIX OT TEXHOMOrMYeCcKoro,
TpybonposogHoro n KUIM otaenos.

TpeboBaHusa k anekTpooborpeBy NpuHATLI B cootTBeTcTBUM ¢ TY TLWO ELC-SU-5136-TCO.

Cunctema anekTpoTennocnyTHNUKOB pa3paboTaHa B COOTBETCTBUN C TpeBOBaHNAMMN, Kak
ykasaHo B MOK 60079-30-2.

5.7 Knaccudukauus onacHbIX 30H

Knaccudukaumsa onacHbiX 30H 1 BbI6op anekTpoobopygoBaHnA A5 UCMOMb30BaHUS B
onacHbIx 30Hax bbina onpegeneHa cornacHo TpebosaHuam MY PK 2015 n cooTBeTCTBYOLWNX
TY TWO.

OnekTpoobopyaoBaHMe B JaHHOM NPOeKTe MMetoT Tunbl Ex’e” n Ex’de”, nogxoasiwme no
Knaccudpukaumm 3oHe 2.
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6 TEXHWYECKMUE PELUEHUA NO ABTOMATU3ALUU NMPOU3BOACTBA

Pasgen koHTponsi 1 aBTOMaTMKK JaHHOro npoekTa pa3paboTaH Ha OCHOBaHUN 3adaHUs Ha
NPOEKTMPOBAHUE MO TEXHOJIOIMYECKON YaCcTU U ONMUCLIBAET OCHOBHbIE MPUHLUMILI MO
ocHaweHunto KNI n aBTomMaTukon nNnMHUN.

3apgayamu cucTemMsl ynpaBieHna N KOHTPONA NO NPOEKTY ABMAKOTCA:

e CnpoeKkTupoBaTb CUCTEMY YNpaBEHUS U KOHTPOMNSA, COBMECTUMYIO MU COrMacyroLLyocs ¢
CYLLECTBYIOLUMMUN CUCTEMaMN yNpaBeHNs: BbICOKOrO YPOBHS;

o Ob6ecneynTb BO3MOXHOCTb AUCTAHLUNMOHHOIO HablogeHMs1 C onepaToOpPHOW;

o  OnTuMmM3aLma PyHKLNIA KOHTPOMS U YNpaBreHns:;

e CBefeHve K MMHUMYMY (NpeQyCMOTPEHHOE KOHCTPYKLMEN) BbINOMHAEMbIX Ha NoLiaake
CKBaXXMHbI paboT N0 MOHTaXy, UCMbITAHNAM M MOArOTOBKE K 3KCMyaTaumm.

YnpaeneHne TEXHONOrMYeCcKnm npoLeccomM OyaeT OCyLeCTBNATLCA C NaHENn yrnpaBnieHns
XXX, ycTaHOBMNEHHOM Ha nnowaake XXX, nocpeacTBOM NporpaMMmnpyeMbiX JIOrMyecKmnx
koHTponnepos (MJIK).

YnpaeneHne TEXHOMOMMYECKMM NPOLECCOM BbINOSIHAETCH B aBTOMaTUYECKOM pexume. MNpu
Heob6X0ANMOCTM PYHHOrO ynpaBreHus KnanaHaMmm n ons aBapunHoro octaHoBa
TEXHOJTOrMYECKOro npoLecca onepaTtop AOMKEH NEPEBECTM KNOY BbIOOPKU B pyYHOM
PEXUM.

B pamkax npoekTta GygeT yctaHoBneHo cnegytouwee obopynosaHme KNI n ynpaeneHus:

e MaHomeTpbl Ha NMHMKM XXX Ha nnowiagke nnHum XXX;
o [laTumk gaBneHnda ycTaHaBnMBalTCs Ha NuHUKM XXX;

e [laTymk pacxofa ycTaHaBNMBaOTCSA Ha NNHUK XXX;

o [laTumkm TemnepaTypbl yCTaHaBNMBAKTCA Ha TPyObl.

YcraHoBka 1 nogkrtodeHne KUTMnA 6ygeT cornacHo NpuHATLIM cTaHgapTam PK m
BHYyTpeHHUM npoueaypam TLUO. MNonHbin nepeveHs npubopos KUMM, cCbifiku Ha NIMCTKK
TexHn4eckmx aaHHbix KM, a Takke pUpmbI-M3rotoBUTENM U MOAENU NpeacTaBneHbl B
crneundmrkaumm obosHaveHun KM .

B pamkax npoekta 6yayT ycTaHoBMNeHbl KabenbHble NOTKN, UCNOMb3YS LBENepbI,
KPOHLUTEWHbI U Apyrne cpencraea Angd BbINOSIHEHMS YCTAHOBKM COMflacHO cxemMam Tpacchl
kabens. byayT Takke yCTaHOBMEHbl BTOPOCTENEHHbIE KaberbHble NTOTKM Unu, Npm
HeobXoaNMOCTUN, METANMOKOHCTPYKLMKN A8 KpenneHnsa kabernbHbIX NOTKOB ANng
«OTBOAHbIX Kabenen» n anga npnéopos KNI Ha BbIKMAHOW NUHUN.

[nsa npoknagkv nogsemMHbIx kabenen 6yayT BbipbIThbl KabernbHble TpaHweu, o npubopos. Bee
paboThbl BbIMOMHSKTCA COrMacHo cTaHgapTHbIM YepTexam TLUO 1 cxemam Tpacchl kabensi.

ByayT yctaHoBREHbl U packitoveHbl 6poHMpoBaHHble kabenn KUIM B nog3emHon TpaHwiee oT
XXX po none.bix npnbopoe KNI Ha nnowjaake, a Takke HazemHble kabenu KUIM cornacHo
cxemMam Tpacchl kabensi, cxeMam NoaKIHYEHNA KpOCCOBbIX NaHenen, netenbHbiM cxemam KUIT,
CTPYKTYypHOW Gnok-cxeme kabenen nutaHusa n KUM. PasgeneHve kabenen (MckpobesonacHble
24B nocToAHHOro Toka, HemckpobesonacHble 24B NOCTOAHHOro TOKa, anekTpuveckne kabenu
220B nepeMeHHOoro Toka) ocyliecTengeTca cornacHo ctaHgapty TLWO ELC-DU-5135-TCO.

Bce kabenu / kabenbHbIe NOTKU OOMKHbI BbITh YCTAHOBIEHbLI C Y4ETOM BO3MOXHOCTHU
BPEMEHHOIO AEMOHTaXa BO BPEMS KanuTanbHOro PEMOHTa CKBaXKUHbI.

Bcé obopynoBaHme KUIM, HaxogsaLweeca nog HanpsbkeHnem, 6yaeT 3a3eMIieHo CorfiacHo
crangapty TWO u TpeGoBanusam My3.

6.1 HacocHble

B paMKax OaHHOro npoeKkTa yCtaHOBKa HacoCoOB He npenycMaTpmBaeTCA.
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6.2 MapkupoBka o6opyanoBaHus

Bce kHOMoYHbIe 6/10KK, KOHTPONbHO-U3MepPUTENbHbIE NPUOOPbLI, MHAMKATOPDI,
pacnpegenuTenbHble KOPobkKM, pacnpeaenuTenbHbie WWTbl U T. 4. A0MKHbI ObiTb CHaGXeHbI
NOSICHUTENbHBLIMWU UAEHTUPUKALNOHHBIMY 3HAKaMU, yKasblBaOLWUMN HaUMEHOBaHWe
o6opynoBaHus 1 ero yHKLUNIO.

6.3 TexHuyeckue TpeboBaHus k KUIMN obopyaoBaHuio

Bce KUIM maTepumanbl 4omkHbl ObiTb cepTUdULMPOBaHbI 1 COOTBETCTBOBATbL TpeboBaHMsIM
MPOEKTHbIX HOPM, YKa3aHHbIX B CMIUCKE TEXHUYECKMX NpaBui U CTaHAapTOB AaHHOMO JOKYMEHTA.

Matepuansl 40MmKHbI ObiTb BbIOpaHbl MO KNaccy M CTENEHUN 3alMTbl C y4eTOM cpeabl 1
yCroBui akcnnyaTaumn. Bce anektpruyeckme matepuanbl AOMKHbI COOTBETCTBOBATb
NPMMeHseMbIM CTaHgapTaM U TexHudeckum TpebosaHunsam TLUO.

7 TEXHWYECKME MEPOMNPUATUA NO NPEAYNPEXAEHWIO YPE3BbIYAMHbIX
CUTYALIUN N NOXKAPOBE3OMNACHOCTHU

MH)XeHEPHO-TEXHMYECKNE MEPONPUATUS TPaXKaaHCKON ODOPOHbI — 3TO KOMMMEKC MepPOnpUaTUN,
NPOBOAUMBIX B LENAX 3aliMTbl HaceneHus, MOBbIWEHUS YCTOMYMBOCTM paboTbl 0OBLEKTOB
9KOHOMMWKM B BOEHHOE BPEMS, NMPEAOTBPALLEHUS NN CHUKEHUSI BO3MOXHbIX pa3pyLUeHNA, NoTepPb
HaceneHusi B pesynbTaTe NMPMMEHEHNS COBPEMEHHLIX CPEACTB MOPaKEHUs!, CO34aHUs YCIOBUN
Ansa NnpoBeaeHNs aBapunMHO-cnacaTeribHbIX U HEOTNOXHbLIX paboT B ovarax nopaxkeHus, panoHax
aBapui U CTUXUNHbIX GeaCcTBUN.

NHxeHepHO-TEXHNYECKUe MepOonpuUATUS rpaxaaHCKon OBOpPOHbI BbIMOSTHEHbI B COOTBETCTBUU C
Mpukaszom MuHucTtpa BHyTpeHHUX gen Pecnybnukun KasaxctaH ot 24 oktsabps 2014 roga Ne 732.
o6 yTtBepxgeHun npaBuna «OOGbeM M copepXaHue WHXEHEPHO-TEXHUYECKUX MepPOnpUATUN
rpaxxgaHckon oBopoHbI» U TpeboBaHWSIMM MpunaraemMoro B NPOEKTE MNEepeYHs AeWCTBYHOLNX
HOPMAaTMBHbIX AOKYMEHTOB.

B uensix noxapobe3onacHOCTW, B YCTaHOBIEHHbIX MecTax MpeaycMaTpuBaloTCsl NepBUYHbIE
CpPeAcTBa NOXapOTYLUEHMWS - OTHETYLUUTENMN.

PykoBoauTenu npeanpusitTuin, 06beKToB A0MKHbI 06eCneyYnTb CBOEBPEMEHHOE OMOBELLEHNE BCEX
CBOMX nogpasdeneHnin o HebnaronpusiTHbIX MEeTEeOpOSIorMyeckMx ycrnoBusX (rposa, ypara,
aHomarnbHasi Temnepatypa Bo3gyxa U Ap.) U NpuHATL Mepbl No obecneveHuto GesonacHoCTH
nepcoHarna n obopygoBaHus.

YunTbiBasi, 4TO B HacTosLLEE BPeEMs BCSl HE(pTENPOMbICIIOBas 1 NPOMbILLNEHHAsi 30Ha, OT 3anuea
MepTBbii KynTyk oo pekn Omba n ganee Ha 3anaj, 3awmieHa permoHanbHom gambon, a Takke
cepuen Menkux aamb n Hacbinen, HeT HeobxoaNUMOCTU NpedycMaTpuBaTh B NPOEKTE YCTPONCTBO
Kaknx-nmbo JOMNOMHUTENbHbLIX 3aLUTHBIX COOPYXXEHUIN OT 3aTOMNMNEHNS.

B cooTtBeTcTBUM ¢ AencTByOWmMMKN “[paBunammn 6e3onacHOCTU U APYrMMIU 3aKOHOAaTeNbHbIMU
akTamMu, U HOPMATUBHO-TEXHUYECKUMWU [OKYMEHTaMu, paspabaTbiBaloTcs MeponpuaTvst Mo
oxpaHe TpyAda U TexHuke 6e30nacHOCTM, NPeaynpPeXaeHUo U NUKBUAALUN aBapUlHbIX, TpaBM
onacHbIX U ApYrnx YpesBbldaiiHbIX CUTYaLuid, B KOTOPbIX NpedycMaTpuBaeTcs:

e PasmeweHne ob6Gbekta Ha 6e30MacHOM pPacCTOstHUM OT  LEeNCTBYHOLWMX OObeKToB
MEeCTOPOXAEHNS, B COOTBETCTBUM C  CaHUTApPHO-3aLUUTHBIMA  30HaMM "
NPOTMBOMNOXapPHbIMN PACCTOSHUAMMU;

e OrpaxpaeHue onacHbIX 30H CTPOUTENBHON NrowaakM (rpy3onogbemMHble paboTbl, MecTa

3anuBkm 6eToHa n T.4.);

OGecne4veHne nepcoHana cpeacTtBaMy MHOMBUAOYANbHOM U KOMNNEKTUBHOWM 3aLUUThI;

BesonacHas akcnnyaTaumst 1 oxpaHa obopyaoBaHus 1 TpybonpoBoaos;

MoxxapHasa 6e3onacHoCTb;

MNHdopmaunsa nepcoHana, opraHoB ynpaBreHusl, HaceneHns O COCTOSIHUM TeXHUYECKOMN

©e30MacHOCTU 3KCMyaTUPYEMbIX OOBHEKTOB.
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MnaH gencTemin NO NpeaynpexaeHnto N NUKBMAaUumM YpesBblHanHbIX CUTYauuin CocTaBnseTca B
cooTBeTCTBMM C WHcTpykumen (PO 39-006-99) n npegoycmatpuBaeT rapaHTuM U OencTBug
NMPON3BOACTBEHHOrO MNepcoHana, HacenenHnda no wux 6e3onacHoCcTW; 3aO4eNCTBOBaHUE
aybnupytowmx cuctem 6e3onacHOCTM NPOM3BOACTBEHHLIX MPOLIECCOB; OTKMIOYEHNE aBapuUHOIo
yyacTka TpybonpoBoga, ob6opyaoBaHWs; NoKanusauuio U NUKBUMOALMIO aBapUMHOW CUTyauuwn.
OkcnnyaTtauMoHHaa AOKYMEHTauusa OOfKHA yCcTaHaBnuBaTb TpeboBaHWs, KOTOPblE MCKIYaoT
co3daHune onacHbIX (B TOM YMCe NnoXap B3pbIBOOMACHbLIX) CUTyaUui NPy MOHTaXe (OEMOHTaxe),
BBOAE B 3KCMnyaTauuio 1 akcnnyataumm obopygoBaHus n TpybonpoBoaoB, a Takke cogepxaTtb
TpeboBaHus, onpedensolmne HeobXOOMMOCTb MCMONb30BaHUSA CPeACTB M MEeTOOOB 3aliuUThbl
nepcoHana.

Mocne BBeageHnst o6bekTa B akcnnyataumio, lNoxapHan asapuiHasa cnyxba (MAC) paspaboTtaet
onepaTMBHbIA NNaH MNOXapoTyleHus obbekTa C Y4ETOM MMEKLUUXCA Ha OObekTe 3gaHum,
NOXXapHOW ONacHOCTM MaTepuanoB U CPEACTB NOXapOTYLUEHUS.

lMpoTuBONOXapHble MeponpuUATUA Ha cooTBeTCcTBME TpeboBaHWAM noxapHon 6e3onacHocTu
Oynet cornacoBaHo B [lenaptameHte Komuteta MHgyctpuansHoro Passutus v MNMpombilLneHHOn
BesonacHocTu.

OCHOBHblE TEXHUYECKME pPELUEHWs, TPUHATBIE B NpoekTe, obecrneymBaloT HeoGXoAMMYHO
6e3onacHOCTb NPOM3BOACTBA MPY CTPOUTENBLCTBE.

O6GecneyeHne 6Ge30macHOCTU MepcoHana npu CTpouTENbCTBe OyaeT [AOCTUTHYTO MyTeEM
NMPMMEHEHNUSI Ha MecTe COOTBETCTBYHOLUMX aAMUHUCTPATUBHbIX METOAOB YMpaBlieHUs W
NPaKTUYECKUX TEXHUYECKUX METOAOB, CTAHAAPTOB U OPUANYECKUX 065S3aTeNbCTB.

oTOBHOCTb HavaTb paboTy noaTBepxaaeTca paboyen kommccuen n ayautom no besonacHocTtu
n OxpaHe Tpyaa nepen mobunusauven nepcoHana Ha CTPOUTENbHO-MOHTaXHYHK MNMOLLaAKY.
AyauT npoBoAUTCS pyKkoBOoACTBOM 3akasuuka, ctpoutensHon KomnaHum, cnyx6on besonacHoctn
N BEOYLLMMWN UHXKXEHepaMu CTPYKTYPHbIX NogpasgeneHun ¢ obpailieHmem ocoboro BHUMaH1s Ha:

e CocTosHMe noabe3aHbIX NyTen, JOPOr;

¢ [loxapHown 6e3onacHoOCTH;

e CoCTOSIHME 3NEKTPOYCTAHOBOK;

e Mep 06esonacHocTM npu npoBedeHMn paboT (aKkckaBauusi, paboTa Ha BbICOTE,
rpysonogbemMHble paboThl U T.4.);

e O6wume Bonpockl No 6e3onacHOCTM Npu NpoBeaeHun pabor;

o CaHuTapus 1 rurmeHa;

o Cnocobbl 3Bakyauuu;

e YnpaeneHue oTxoaamu;

e CBA3b.

PaboTbl B 30Hax AeNCTBUSI onacHbIX NPOU3BOACTBEHHbLIX (DAKTOPOB AOMKHbI MPOBOANTHLCS TONBKO
nocrne Bblgayn Hapsiga-gonycka Ha BeeHvne pabor.

MpoTnBonoxapHasa 6e30MacHoOCTb:

B uensx noxapobe3onacHOCTU, B YCTAHOBMEHHbIX MECTax, a Takke MecTax NpoBedeHNsi OrHEBbIX
paboT npeagycMaTpUBalOTCA NEPBUYHbLIE CPEACTBA NOXapOTYLLUEHUS.

Mopsaok Npon3BoACTBa OrHEBbLIX PaboT:

HasHavaloTca OTBETCTBEHHble Inuua No noxapHou 6e3onacHocTW, MNpU  HeoGXxoaAMMOoCTU
Ha3Ha4yalTCA NoxapHble HabnogaTenu. JMuo, oTBETCTBEHHOE 3a NPOBeAEHNe OrHeBbIX paborT,
NPOBEPSIET HanNMune CPeACTB NOXapoTyLUeHUs Ha paboyem mMecTe. Bece paboTbl Mo NpoBeaeHnto
OrHeBbIX paboT NPOBOAATCA NO HapAAY AOMYCKY Ha OrHeBble paboThl.

Mpy NCNONb30BaHUM FOPHYNX BELLECTB, NPEBLILLEHNE NX KONMYECTBa Ha paboyem mecTe Gonblue
CMEeHHOW NoTpeBHOCTU He fonyckaeTcs. EMKOCTM € roptouvMm BeLeCTBaMM OTKPbIBAKOTCS TOMbKO
nepen UCNonb3oBaHMEM, a N0 OKOHYaHUK paboTbl 3aKpbiBaOTCA U caaloTca Ha cknag. OTxoabl
roptodMx BeLLecTB cobupatoTcs B crieumanbHyo 3aKkpbiTyi0o EMKOCTb U yaansitoTcs B cneumanbHo
oTBefeHHoe MecTo. He gonyckaeTcs nonb3oBaTbCs OTKPbITHIM OrHEM B paguyce 50 meTpoB OT
MecTa CMeLUMBaHUsi GUTyMa c pacTBOPUTENSIMU.
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PaGoTHUKM oObekTa perynspHo NpPOXOASAT TPEHMPOBKA MO OKa3aHMK MEepBON MOMOLLM
noctpagaBwmnM OT TpaBM, OXOroe, oTpaBneHMn u T1.4. KBanuduumpoBaHHas NOMOLLb
nocTpagaBlMM oOKasblBaeTCsl nepcoHaniom meaunuuHckux cnyx6 TLWO. TpaHcnopTupoBaHue
nocTpagaBlWnNX B MeOULMHCKME YUYPEXOEHMS OCYLLECTBASIETCS aBTOMOOUITbHBIM TPaHCMOPTOM
(Mpn HeoBxoQMMOCTU BepTONETaM1) UMM MalLMHaMN CKOPON NOMOLLN.

8 TEXHWUKA BE3OINMACHOCTU U OXPAHA TPYOA

MpuvHumas Bo BHUMaHWe TpeboBaHus TLUO M rocyaapCTBEHHbIX KOHTPOMMPYIOLIMX OpraHoB
Pecny6nukun KasaxctaH B obnacTu oxpaHbl Tpyaa U TEXHUKU Ge30MacHOCTU, B AaHHOM MpoeKTe
NpeayCMOTPEHbI CrieayHoLLMe NHXEHEPHO-TEXHUYECKME peLleHNs No oGecrnedeHnto 6e30nacHoCTy
obcnyxuBatoLLero nepcoHarna v npeaynpexaeHnto pUckoB 340POBbS ANst HEro:

o Becb obGcnyxumBatowmii nepcoHan OyaeTr obecneveH cpeacTtBamMu MHAOMBMAYANbHON
3aLlUMTbl — 3aLWMTHOM 00YBbLO, OYKaMK, NnepyaTKkamu, NbinesanTHbIMM Mackammn 1 Kackamm
B TEYEHME BCEr0 BpeMEHM padoThl.

e [loxapHbIlN CTEH CO BCEM HEOOXOAUMbBIM MOXapHbIM 060PYyA0BaAHMEM.

o Cucrtema 3a3eMrieHns BCEro anekTpoobopyaoBaHus.

Mpn nponsBoaCTBE CTPOUTENBLHO-MOHTaXHbIX paboT HeobxoanMMO PyKOBOACTBOBaTLCHA U CTPOro
BbINONHATL ykasaHua CH PK 1.03-00-2011 n CI'N PK 1.03-106-2012.

Mpv opraHusaumMm CTPOMTENbHOW MOWAAKM, pasMeLleHUMN y4vacTkoB paboT, paboumx MecrT,
Npoe3noB MalUWH U TPAHCMNOPTHBLIX CPEACTB, NMPOXOAOB ANs Nodel creayeT ykasaTb onacHble
30Hbl.

OnacHble 30HbI AOMKHbI ObITb 0603Ha4Y€eHbI 3HakaMy 6e30MacHOCTU U HAAMUCAMWN YCTaHOBITEHHOM
dopmbl.
Ha rpaHuLie onacHbIX 30H CTaBAT BPEMEHHbIE 3aLUTHbIE OrpaXaeHus!.

TexHonorn4yeckunn npouecc cTpouTesibCTBa He CBA3aH C MNpUMEeHeHueM W BblOeNEeHNEM
arpeccmBHbIX MO

OTHOLWIEHUIO K CTPOUTETTbHbIM KOHCTPYKUUAM NMPOAYKTOB.

Bce npuHATbIe TEXHUYEeCKne peLueHns No opraHu3aunmn 6esonacHon paboTbl 3anpoeKTUPOBAHHbLIX
COOpYXeHUI obecneymBaloT 6Ge3aBapuinHyto padoTty B paboyem pexunme.

16.1 OpraHu3auua paboT no oxpaHe Tpyaa

OpraHunzaumsa paboTbl N0 OXpaHe TpyAa OCYLLEeCTBNSAETCS B COOTBETCTBMM C 3aKOHOA4ATENbHbLIMM
N obLierocyqapCTBEHHbIMU HOPMAaTMBHBIMU AOKyMeHTamu Pecny6nukn KasaxcrtaH, a Takke
pokymeHTammn Komnanmm TLUO B o6nacTtn oxpaHbl Tpyaa.

O6513aHHOCTM M OTBETCTBEHHOCTb 3a peanusauuio yHKUUIA YynNpaBreHus oxpaHoi Tpyaa,
PELUEHNSI TEXHUYECKUX, TEXHONOMMYECKMX M OpraHM3auMOHHbLIX BOMPOCOB MO OXpaHe Tpyaa
BO3MaralTCs Ha PYKOBOACTBO W PyKOBOAMTEnNeW crnyx® B COOTBETCTBUM C MOMOXEHUEM 00
006513aHHOCTSAX, NpaBax M OTBETCTBEHHOCTU PYKOBOASALLMNX U MHKEHEPHO-TEXHNYECKUX PABOTHMKOB
opraHusaumu, paspaboTaHHbIM M YTBEPXKAEHHbIM B YCTAHOBIEHHOM MOpsSiAKE PYKOBOACTBOM
npeanpuaTus.

OpraHu13aLMOoHHY0 M TEXHUYECKYLD paboTy, a Takke obecrneyeHne BbIMONIHEHUIA MEPONPUSATUIA NO
OXpaHe TpyAa OCyLLEeCTBISAT CneuuanucTbl no 6e3onacHocT U oxpaHe Tpyaa.

OCHOBHbIM MPUHUMINOM [OEeATEeNbHOCTM B 0GracTv oxpaHbl Tpyda BCEX YPOBHEW ynpaBreHusi
sIBNsieTCs Npu3HaHve u obecrneveHne NpuopmuTeTa XnUsHu 1 300poBbs PaGOTHUKOB MO OTHOLLEHMHO
K pesynbTaTam Npou3BOACTBEHHOWN AeATENbHOCTHU.

OCHOBHbIMW ~ HanpaBneHusiIMM  peanu3auuMm  KoMMiekca  OpraHM3auMOHHO-TEXHUYECKMX
MepONpUsTUIA MO OXpaHe Tpyaa Ha BCeX YPOBHSIX MPON3BOACTBA SBNSOTCS:

e 0b6y4yeHune nepcoHana npaeunam 6e3onacHocTn Tpyaa;
e obecne4yeHne 6e3onacHon akcnnyaTaumm NPoM3BoACTBEHHOrO 060PYA0BaHNS;
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obecnevyeHne 6e30MacHOCTN NPON3BOACTBEHHbLIX NPOLLECCOB;

obecneyveHne 6e30MacHOCTM NPOU3BOACTBEHHbLIX 30AHUN N COOPYXKEHUI;
HOpManus3aums caHMTapHO-ObITOBLIX YCIOBUA TPYAa;

obecneyeHne obCnyXMBatoLEro NepcoHana CpeacTsaMmy MHANBMAYANbHON 3aLUUTbI;
caHNTapHO-OLITOBOE 06CNyKMBaHNE 0OCYXMBaAKOLLErO NepcoHana;

obecneyeHne onTUManbHbIX PEXMMOB TpyAa U OTAbIXA;
neyebHo-npodmnakTudeckoe obenyxmBaHne obCcnyxmMBatoLLEero nepcoHana;
nponaraHaa 6e30nacHOCTN 1 OXpaHbl Tpyaa.

CneumanucTbl No 6e30MacHOCTM U OXpaHe Tpyaa OCYLLECTBASIOT KOHTPOSb 3a:

e ©e30nacHOCTbI0 TEXHONOMMYECKUX NPOLLECCOB 1 NPON3BOACTBEHHOrO 060PYAOBaHNS;

e BbINOMHEHMEM MpaBuIl, yCTaHOBMEHHbLIX B pamkax Monutukn TWO, n cooTBeTCTBYOLLMX
rocygapcTBEHHbIX HOPM, MpaBurl, UHCTPYKUMA NO OXpaHe Tpyaa M Npou3BOACTBEHHON
caHuTapuy NepcoHanom nNpeanpuaTus;

e oOpraHuMsaumen o0y4yeHusi, MPOBEPKOW 3HAHUMN M aTTecTaumen paboymx, WHXEHEepPHO-
TEXHUYECKNX pabOTHUKOB 1 CriyXallmx, cneumannuctoB no 6e3onacHoOCTM U oxXpaHe Tpyaa;

e CBOEBPEMEHHbIM MPOBEAEHVMEM  COOTBETCTBYWOLUMMW  criyxbGamu  UCObITAHUA U
TEeXHUYECKOro OCBMAETENLCTBOBAHWS - annapaTtoB, KOTNOB, paboTalowmx nog AaBreHneM,
rpy30NOAbEMHbIX MEXaHU3MOB, KOHTPOMbHbIX MPMOOPOB, nognexalmnx nepuoamyeckum
UCMbITAHUAM U OCBUAETENBCTBOBAHMIO;

e COCTOSIHMEM NpeaoXpaHUTENbHbBIX NPUCNOCOBNEeHNIN, BOKNPYIOLWMX YCTPONCTB U APYrnX
TeXHMYeCcKnx cpeacTts 6e3onacHoCTy;

e npoBedeHneM MeponpusaTUI NO CO34AHUI0 300POBbIX M B6e30nacHbIX YCroBun Tpyaa.

Bce npoekTHbIe pelleHns HanpaBneHbl Ha obecnedeHre 6naronpuaTHbIX U 6e30nacHbIX YCroBuiA
Tpyda Ha Kaxaom pabodyem mecTe.

16.2 MMoxapobe3onacHOCTb

CywecTtByeT noTeHumanbHasi ONacHOCTb BO3HWKHOBEHUS NoXXapa MO TEXHUYECKUM MpUYUHAM.
BosHukHOBeHMe noxapa yrpoxaeT 6e30nacHOCTU U 300pOBbI0 06CNyXMBaIOLLEro nepcoHana, un
OKpy>KatoLlen cpege.

16.3 CpepacTBa KONMEKTUBHON U MHAUBUAYalNbHOM 3alUTbI

Bce pabotHukm TWO u noapsigHbIX opraHu3auuin, 3aHATble Ha ob6bekTe, obecnedmBatoTCcA
crneuoaexaon, 3awnTHom obyBbio, Kackamu, 3alMTHBIMU OYKaMu, cpeacTBamm 3almMTbl OPraHoB
cnyxa, neinesawunTHbIMKM Mackamu, nepyaTkamu. Kpome aToro, Kaxabl paboTHUK, HaXO4AaLWMNCS
Ha obbekTe, obecnevmBaeTcs rasoaHanmMsaTopaMmm n MMHUAUABTPOM (NPY HEOBXOANMOCTH).

16.4 MeponpuAaTua, nNpeaycMOTPEHHbIe MPOEKTOM, obecneymBawwme HAAEKHOCTb W
6e3onacHoOCTb paboTbl YCTAaHOBKU

WNcxoaa us noTeHUmManbHOM onacHOCTM BO BPEMS BbINOMHEHUS CTPOUTENbHO-MOHTaXHbIX paborT,
NPOEKTOM MNpPeAyCMOTPEHbI MeponpusaTUs, obecneynBaioLime Ge3onacHOCTb 0BCyXMBAOLWErO
nepcoHana.

CornacHo Tpe6oBaHusM TLIO u B COOTBETCTBMM C TOCYAAPCTBEHHBLIMU HOPMATUBHbLIMU
TpeboBaHMAMU B 06Nnactu oxpaHbl Tpyaa M 6e3onacHOCTU XKU3HeOAEesTENbHOCTU, B [AaHHOM
npoekte OblMM  NpPegycMOTPEHbl  Creaylolme  UHXEHEPHO-TEXHUYECKME — pelleHus U’
OpraHM3aLMoHHbIe MeponpusTUs No obecrneveHnto 6e3onacHOCTU U NpeaynpexaeHnto pUCKoB
ANS 3[0pOBbs PabOTHUKOB:

e Kk paboTe gonyckaeTcs TONbKO KBaNMPUUUPOBAHHbIA NepcoHan, NpoLweaLnii MHCTPYKTaX
no T n nmeroLmin CooTBETCTBYOLLNIN OOCTYM;

e MPUMEHsIEMble TEXHOMNOMK, TEeXHUYEecKkue YCTPOWMCTBA, MaTepuanbl OOMMKHbl UMETb
Ceptudmkatel cootBetctBua PK wm\unm PaspelweHns Ha npuMeHeHue, BblOaHHbIE
YNOMHOMOYEHHBIM OpraHoM B 06n1acTu NpoMbILfieHHoNn 6e30nacHOCTU B COOTBETCTBUM C
TpeboBaHMaMuM 3akoHogaTtenscTea PK;
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e paboTHMKM obBecneynBaloTCA razoaHanvsaTopamu, Creuoaexnon U MHOUBMAOYyanbHbIMK
cpeacTBamMm 3aluThbl.

16.5 Lym n Bubpauus

dunsnyeckumn haktopamm BO3AENCTBUS HA YerioBeka ABMSETCA WyMm 1 Bubpauus.

CornacHo TpeboBaHuam TOCT 12.1.012-2004 CCBET «BubpaumoHHaa 6e3onacHocTb. Ob6uime
TpeboBaruay n FOCT 12.1.003-2014 CCBT «llym. Ob6wme TpeboBaHuss GesonacHOCTUY», Ans
orpaHnyYeHnss HebnaronpuMaTHOroO BO3AEWCTBUS LWyMa M BUBpaumu, kak oT dopM U3NYeckoro
BO34eNCTBUS, afanTaums K KOTOPbIM HEBO3MOXHA, NPeayCMOTPEHbI CrieayoLme MeponpusTus:

e repcoHan obecneynBaeTca MHANBUOYaANbHLIMU CPEACTBAMM 3aLUMTLI OT LIYMa;

e oOleHka BuBpaUMOHHOW GesonacHOCTM Tpyaa nNpousBoAMUTCS Ha paboumx MecTax
KOHKPETHOro NPOW3BOACTBA NPW BbINOMHEHNM peanbHOW TEXHOMOrMYECKo onepaumm unm
TUMOBOIO TEXHOJIOMMYECKOrO npoLiecca.

16.6 OpraHusauua caHUTapHO-ObLITOBOrO OOCNYyXXUBaHUA

CanutapHo-6bITOBOE 06CnyXMBaHNe paboOTHMKOB BbICTYNaeT B BUAE COCTAaBHOW 4acTu CUCTEMBI
Mep, HanpaBfeHHOMW Ha oxpaHy Tpyda. lNogoGHoe obcnyxuBaHne BXOAMT B 00S3aHHOCTU
pabotogatens. CaHuTapHO-ObITOBOE o6CnyxuBaHWe BKNOYaeT B cebsA, NOMMMO MpoYero,
YCTPOWCTBO  XO3ANCTBEHHO-ObITOBBIX MNOMELLEHUR, rapAepoOHbIX, AyLEBbIX, YMbIBareH,
TyanetoB, MeCT AN KypeHusi, MOMELLEeHUA ONs CYLWKW, XPaHEeHUs W Bbldayn chneuoaexabl,
npayveyHblx. apaepobHble ANA XpaHeHWUst NIMYHOM W chneumanbHoW opexabl obopyaytoTcs
nHaMBMAyanbHbIMM  WKadumkamn. Cywka wn  obecnbinvBaHWe cneunanbHOM — OAeXAabl
NPOM3BOASATCS NOCNE KaXO0W CMEHbl, CTUPKa UM XMMYMCTKa — N0 Mepe HeoBXOAMMOCTHU, HO He
pexe OBYX pa3 B Mecal. Y pabounmx, KOHTaKTUPYIOLWUX C NOPOLLIKOOBPa3HLIMU N TOKCUYHBIMU
BeLlecTBaMu, cneumanbHasi ogexaa cTupaeTcst oTAeNbHO OT OCTarlbHOWM cneumanbHOW OfeXAabl
nocrne KaxagoW CMeHbl, 3MMHAS — nogBepraTbCa Xummuyeckon uyuctke. [lomelwleHuns ans
obecnbiNMBaHUA U XUMUYECKOW YUCTKM crneumanbHOW odexabl pasmMewaotcs 060cobneHHo u
obopyaytoTcs aBTOHOMHOM BeHTUnAuuen. CTupka cneuogexabl, a B Criydyae BpPeMEeHHOro
NPOXMBaHWSI CTPOUTENbHbBIX paboymx BHE NpeaenoB NOCTOAHHOIO MeCTa XXUTENbCTBA HAaTENbHOIoO
1 noctenbHoro 6enbd, obecnevnBaeTca NpadYeyHbIMU Kak CTauMOHAPHOro, Tak U NepeaBuKHOro
TMNa C LeHTpanbHOM JOCTABKOW MPsI3HOM M YNCTOW O4eXabl, HE3aBMCMMO OT Yncrna paboTaroLwmx.

CaHuTapHo-6bITOBOE 1 NeyYebHo-npodunakTnyeckoe obenyxumBaHve paboTHUKOB npearnonaraeTt
HanvMuMe MOMELUEHMI, B KOTOPbIX OyAyT OKasbiBaTb MOJNTHOLIEHHYH MEAULIMHCKYI0 MOMOLLb,
NpoBOAMTL 0300POBUTENbHLIE Npoueaypbl. B gononHeHne Kk 3ToMy npeaycmaTpuBaroTcs
o6opyaoBaHHbIe 34PaBMNYHKTbI, MEAMYHKTbI, TMTMEHUYECKNE NOMELLEHMS AN XXEHLUMH, KOMHATbI C
PYYHBLIMWU N HOXXHBIMW BaHHaMM, NOMELLLEHUS!, NPeAHa3HaYeHHble AN KpaTKoro oTabixa B paboyee
BpPEMS.

[Ona okasaHMs HEeOTNOXHOW MOMOLLUM CTpouUTesnbHble Opuragbl OOSMKHbI ObITb ObecneyeHbl
anTeykon C NepBUYHbIMKM CPEeACTBaMM OKa3aHWS NMOMOLLM, MeAMKaMeHTaMn U NepeBA30YHbIMN
mMaTepuanamu. lNepcoHan OofmkeH ObiTb 00y4eH npuMemMam okasaHusa nepBon (goBpavyeOHOW)
MOMOLLMN..

9 OPrAHU3ALUA CTPOUTENIBCTBA

MpooonmKNTENbHOCTL CTPOUTENLCTBA COCTaBnsieT — 6 MecsaueB. B TomM uucne npoaomKMTenbHOCTb
nogrotosuTenbHoro nepuoga — 1 Mecsau. B nogrotoBuTenbHbIM Nepuon BedeTcss O3HAKOMIIEHME CO
CTPOUTENbHOM MNMOWAAKOW, CYLLEeCTBYOLWMM cocTodHMeM obbekta. CormacoBbiBaloTcs 06bEMbI,
TexHosiornyeckas nocrneaoBaTeNbHOCTb BeAeHUs paboT, CPOKM BbIMOMHEHUS CTPOUTENBHO-MOHTaXHbIX
paboT, ycnoBus MNOAKIIOYEHUS BPEMEHHbIX CEeTel BOOOCHAOXEHUS, 3NEKTPOCHAOXeHUs, opraHuM3auus
KOMMJIEKTHOM M NepBOOYEpenHON MOoCTaBkn ob6opyooBaHWs MU MaTepuarnoB, NEPEBO30K, CKagupoBaHMs
rPy30B U MEPEOBWKEHUA CTPOUTENBbHOM TEXHWKM MO TEPPUTOPMM MPEAnpuUaTUS, a Takke pasMelleHue
BPEMEHHbIX 30AaHUA M COOPY>XEHUM M UCMONBb3OBaHWUS AN HYXO CTPOUTENbCTBA AEWCTBYIOLMX LOPOT,
3[4aHun 1 nomeLleHnin. Takke OOMKHO ObiTb MPegyCMOTPEHO:

e CKnaaunpoBaHWE N XpaHeEHNE MaTepunanoB 1 n3gennin B COOTBETCTBUM C Tpe6OBaHI/IF|MVI CTaHOapTOoB,
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TY Ha aTn maTepuansl U n3genus;

o MepPonpuUATNUA Mo OrpaHNYeHuto OBMXEHUA TpaHCnopTa, U3MEeHEeHUI0 OBWXEeHUA TpaHCnopTa. ,D,O
Hayana npou3BOACTBa paboT HeobxoAMMO OCyLLEeCTBUTb MOATOTOBKY MNMOWAAKW, YCTaHOBUTb
BpeMeHHble orpaxaeHua CTpOI7II'IJ'IOLL|,8ﬂKI/I, YCTaHOBUTb BpeMeHHble nepenBuXHble MOOUIIbHbIE
Tpennepsl, B KOTOpbIX ByayT pasmeLlaTtbecs nonesble 0UCHI, YCTAHOBUTL KOHTEWHEPDLI AN cbopa
Mycopa, YCTaHOBWUTb OMOTyaneTbl AN eCTECTBEHHbIX Hyxa pabounx. MpoxuBaHue u nutaHue
CTPOUTENBLHOIO MepcoHana npegycCMOTPeHO B BaxTOBOM nocenke. ObGecneuntb nowlagky
BPEMEHHbLIMU WNHXXEHEPHbIMU KOMMYHWKaLUSMMU, BOAOMPOBOAOM, TenedoHn3aumen,
3NeKTpocHabXXeHMeM, BOOOOTBEAEHMEM JMBHEBbIX CTOkoB. OpraHusoBaTb nnowagkm Aans
CKITagupOBaHMsA KOHCTPYKLMIA U MaTepuanos MyTeM MIaHUPOBKU U YMITOTHEHUSA FPyHTa rpaBueM C
obecneyeHnem BpEMEHHOIo 0TBOAA NOBEPXHOCTHLIX BoA. [lOCTaBMTb Ha MroLwaaKy Heobxoaumble
MaTtepuarnbl, KOHCTPYKUMM, MEXaHU3Mbl U cBapovHoe obopyaoBaHue. CMOHTUPOBaATb HapyXHOe
OCBELLUEHNE CTPOUTENbHOM MMOoWAanku. YCTaHOBUTb CUrHarbHbIE€ OrpaXK4eHUsi OMacHbIX 30H,
BbIMOSTHUTb MEPOMPUATUSA MPOTUBONOXAPHOW 6€30MacHOCTH, U NO OXPaHe OKpYXKatoLen cpeabl.

CrtpoutenbcTtBo byget npoBoanTbCs B 1 cMeHy € Bble3gom paboTHMKOB B konuvectse 30 YenoBeK Ha MecTo
npoBefeHus cTpoutenbHbix paboT B nepuoabl Ao / nocne KP. NepcoHan Ans BeaeHus CTpouternbHbix paboT
OyneT BpeMeHHO NpoXuBaTb, M MUTATbCA B CyLLECTBYIOLLEM BaxTOBOM nocenke. [ns pacyeta obbema
XO3AACTBEHHO-NUTLEBOrO BOAONOTPEONEHUS ANs HyXK CTPOUTENbHOIO NepcoHana NnpuHsaTa Hopma 25 n/cyT
Ha 1 yenoBeka (CIM PK 4.01-101-2012). B neprog npoBeAeHUst CTpoUTENbHbLIX paboT NUTbEBYIO BOAY OyayT
nNpnBo3nTb B 10-nMTPOBLIX KaHUCTpax. KauecTBo NMTbeBOWM BOAbI AOSMKHO COOTBETCTBOBATL TpeboBaHUAM
CT PKTOCT P 51232-2003 «Boga. O6wue TpeboBaHus K opraHnsaumm n MeTogamM KOHTPOIsi KayecTBay,
CT PK 1432 — 2005 r. «Bogpbl nuTbeBble, pacdacoBaHHbIE B EMKOCTW, BKITOYASA MPUPOLHbIE MUHEParbHble
MU nuTbeBble cTonoBble. OBLME TEXHMYEeckue ycrnoBusi», a Takke TpeboBaHuaM CaHuTapHbix [MpaBun
«CaHutapHo-anugemuonormyeckue TpeboBaHMs K BOOOWCTOYHMKAM, MecTaM Bopo3abopa ans
XO3ANCTBEHHO-MUTLEBLIX LeNen, XO035NCTBEHHO-NMNTLEBOMY BOAOCHaGXEHWI0 U MecTaMm  KynbTypHO-
ObITOBOrO BOAOMNONB30BaHNA U 6E30NMacHOCTU BOAHbIX OOBLEKTOB», YTBEPXAEHbl npukasom MuHucTpa
3gpaBooxpaHeHus Pecnybnukm Kasaxctan oT 20 despans 2023 roga Ne 26. ycTble kaHuUCTpbl ByayT
0B6MeHNBaTbLCA Ha 3anofHEHHbIE.

[nsa ecTecTBEHHbIX HYyXO PabOTHMKOB NaHMPyeTCs yCTaHOBKa GMOTyaneToB B KONMMYECTBE 2 eOuHWL, B
HenocpeacTBEHHOW BNM30CcTU OT MecTa NpoBeAeHus paboT Ha Tepputopun TLLO. O6pasytowmecs GbiToBbIE
CTOYHble BOAbl OT OGuoTyanetoB OyayT BbIBO3UTLCS CheumanbHbIMM aBTOMAalUMHAMM Ha OYUCTHbIE
coopyxeHus Hosble KOC, no cornacoBaHuto ¢ otaenom dkonormn TLO u ¢ pykoBoanMTensiMm oGbekToB
OYMCTHBIX COOPYXKEHWIA.
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10 COOTBETCTBYHLMUE HOPMbI U CTAHOAPTbI

10.1 Hopwmbl n cTaHgapThl

HVI)KeyKa3aHHbIe HOPMbl N CTaHAApPTbl NPUMEHAKTCA B AOaHHbIX OCHOBHbIX MpuUHUMNAX. Bce
pasnenbl 3TOro AOKyMeHTa MOryT He COOTBeTCTBOBaTb U B CMUCOK MOTYT ObITb BKITHOYEHBI HE BCE.
Bo Bcex Cnydasax B BuAae pykoBoACTBa UCMNOJb3yeTCA nocnegHumn BbINMYyCK JOKYMEHTAa.

10.2 Hopwmbl Pecny6nuku KasaxcrtaH

OokymeHT Ne

HasBaHue

Pep.

O6wee

CH PK 1.02-03-2022

Mopsaok paspaboTku, CornacoBaHus, yTBEPXXOEHUs U COCTaB
NPOEKTHOM JOKYMEHTALMN Ha CTPOUTENBCTBO

CH PK 1.03-00-2022

CTtpoutenbHoe npon3BoacTBo. OpraHnsauusa cTpoutTenbcTea
npeanpusiTn, 30aHnUin 1 COOPYXEHNI

TexHonornyeckas 4actb

Mpuka3 Ne311 ot 16 nons
2012 ropga

TpeboBaHWsi NPOMBILLIIEHHOW GE30MacHOCTU MO YCTPONCTBY 1
GesonacHol akcnyaTauum gakesbHbIX CUCTEM

Tpy6onpoBogHas 4YacTb

Crn PK 3.05-103-2014

TexHonornyeckoe o6opynoBaHMe U TEXHOMOTMYeECKne
Tpybonposoabl

CT PK NCO 15156-3-2011

IMpombIWeHHOCTb HedbTaHasa 1 rasoBas

MaTepuansl Ana NnpUMeHeHns B cpeaax, CoaepxaLLmx
cepoBogopof, Npu HedTe- 1 rasogobbiye.

YacTb 3. TpelumHOCTOMKNEe KOPPO3NOHHOCTOMKUE 1 Apyrue
cnnasbl

CTpoutenbHas 4acTb

CH PK 3.01-03-2011

leHepanbHble NnaHbl NPOMbILLNEHHBLIX NPeanpUaTU

CI PK 3.01-103-2012

leHepanbHble NaHbl NPOMbILLNEHHBLIX NPeanpUaTUi

CIl PK 2.02-101-2022

MoxxapHas 6e30NacHOCTb 34aHUN U COOPYXKEHUI

CIl PK 2.04-01-2017

CTpOVITeJ'I bHad Knnmartosorna

CIN PK EN 1991-1

Bosgencteus Ha HecyLLme KOHCTPYKLMK

CH PK 5.01-02-2013

OcHOBaHUA 30aHN N COOPYXEHUN

CIn PK 5.01-102-2013

OcHOBaHMSA 34aHUIN 1 COOPY>XKEHWI

CIln PK EN 1993-1

[MpoeKTupoBaHue cTanbHbIX KOHCTPYKLMI

CIn PK EN 1992-1

[MpoeKkTupoBaHue xene3o0beTOHHbIX KOHCTPYKLMI

FOCT ISO 898-1-2014

MexaHu4yeckne cBONCTBA KpENeXHbIX n3genui u3a
yrnepoancTbIX U NermpoBaHHbIX ctanen. Yacts 1. bonThl,
BUHTbI U LUMWUMBKN YCTAHOBMNEHHbIX KITAacCoB NPOYHOCTU C
KPYMHbIM 1 MENKUM LLIarom pesbobl

FOCT ISO 898-2-2015

MexaHun4yeckme cBONCTBA KpenexHblX n3genuin n3
yrnepoancTbIX 1 NermpoBaHHbIX cTanen. Yactb 2. Manku
YCTaHOBIEHHBIX KITACCOB MPOYHOCTU C KPYMHBIM U MENKMM
Larom pesbbbl

aﬂeKTpVI'-IeCKaﬂ 4acTb

ny3 PK 2015 [MpaBuna ycTponcTBa anekTpoyctaHoBok PK
CH PK 4.04-07-2019 OneKTPOTEXHNYECKME YCTPONCTBA
M3K 60364 Hn3koBONbTHbIE Kabenu. DNEKTPOYCTaHOBKM

10.3 MexayHapoaHble cTaHOapThbl U TEXHUYECKUe YCNoBUA

5. BS 5555 MexagyHapogHas cuctema egunnHuy, (Sl);
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10.4 Cranpaptbl TLUO

JokymeHT Ne HasBaHue Pen. Darta
O6uiee
A-ST-2005 LiInHkoBaHue uo3
A-ST-2008 TexHnYeckMe yCcrnoBusi Ha UCXOOHbIE AaHHbIE 4N U03
NPOEKTUPOBaHUS
SID-SU-5106-TCO PykoBoACTBO MO TexHWke 6e3onacHoOCTY Npu >
NPOEKTMPOBaHUN
TexHonornyeckas 4actb
FRS-DU-5062-TCO [MpoekTupoBaHue dakenbHbIX CUCTEM 1
UTL-DU-6002-TCO MogroToBka Kk 3UMHeN aKkcnsyaTaumn 1 saiumTa ot U02
aTMOC(EpPHbIX BO34ENCTBUM
Tpy6onpoBogHas 4acTb
COM-SU-4743-TCO Hapy>kHble NoKpbITUS uo5
COM-SU-5191-TCO Cucrtembl NOKPbLITUSA 3E
IRM-SU-1381-TCO Tennousonsumsa ang ropsyumnx TpybonpoBogoB, COCYAOB U uo3
TENN00OMEHHUKOB
FRS-DU-5062-TCO [MpoekTnpoBaHue dakenbHbIX CUCTEM 1
PIM-DU-5093-TCO [MnaH pacnonoxeHnst TEXHONOMMYECKOW YCTaHOBKU U 0
BHE3aBOACKUX 0OBbEKTOB
PIM-DU-5138-TCO IMpoekTnpoBaHue TpybHON 06BS3KM uo5
PIM-DU-5153-TCO IMpoekTnpoBaHue TpyOHbIX ONop uo2
PIM-SU-2505-TCO MNsrotoBneHne TpyOHOM 06BA3KM U3 yrrepogucTon crtanm uo2
PIM-SU-3541-TCO ESQE:;HM%CKMG UCNbITaHNS Ha3eMHbIX TPYOONpoBOAHbIX 2
PIM-SU-5104-TCO 3akynka knanaHoB 4
PIM-SU-5112-TCO Krnaccbel maTtepuanoB TpybonpoBogoB 4
PIM-SU-5209-TCO dnaHueBble Npoknagkn n 6oNToBblE COEaUHEHNSI UO3E
QAM-SU-2411-TCO YpaneHvne oKanuHbl M 04MCTKa CTanbHbIX Tpy6 uo1
SID-SU-5106-TCO PykoBoacTBO No TexHuke 6esonacHoCTu npu 2
NPOEKTMPOBaHNN
X-000-L-PRO-0001 Mpouenypa NPOBEAEHMA rMApPOCTaTUYECKOTO UCTIbITaHMS uo4
TpyboNpoBOAHON CUCTEMBI
L-ST-2009 TexHnyeckue ycrnoBms Ha nocTaensiemble Tpy6Obl, 9
PUTUHIM 1 pnaHuUbl
L-ST-2014 Bpesku B cuctemy TpybonpoBoaos 2
L-ST-2025 TunoBble geTanu cuctem Tpybonposoaos uo5
L-ST-2029 [MocTaBnsieMble NpoKnagku uos
L-ST-2030 TpeboBaHus Ha 3akynky 60NTOBbIX COEANHEHUN 2
L-ST-2033 OTcnexunBaHue matepunanos Ang TpybHomn 06Bs3kn Ha U02
nnoLwiazke
L-ST-2056 [eTanbHas cneuyndmkauma TpybonpoBo4OB NO Knaccam 3
L-ST-6077 Oetanu onop Tpybonpoeogos — Tabnuua Bbibopa onop 0
TpybonpoBogoB
W-ST-2004 Matepwansi, NPMMEHsIeMbIe BO BNaXHO 5
CepoBOAOPOAHOW cpefe
TpybHas obBa3ka TexHOMoOrM4yeckoro obopyaoBaHus,
W-ST-2025 cBapka, nocnecsapoyHasa TepMmoobpadoTka u 1
HepaspyLuarLLIMe UCTbITaHNS
CtpouTenbHas 4acTb
CIV-DU-5009-TCO Kputepum npoeKkTMpoBaHnsi 30aHUN U COOPYKEHUN uo3
CIV-SU-398-TCO M3rotoBneHne MeTanmnokoHCTPYKLMIA 13 Uo4
KOHCTPYKLMOHHBIX M MPOYMX BUOOB CTau
CIV-DU-5240-TCO KpuTepun NnpoekTMpoBaHUs B CTPOUTENBLCTBE uo2
Q-ST-2019 [MpyvHUMMbLI NPOEKTUPOBaHUSA (PyHOAMEHTOB 2
CIV-SU-850-TCO ApPMUPOBaHHbIN N HEAPMUPOBAHHbI OETOH uo4
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JoKymeHT Ne HasBaHue Pen. HDara
CIV-SU-985-TCO LleMeHTHbIN pacTBop 1
CIV-SU-581-TCO lMogroToBka nnowiagku, 3emMrsiHele padboTbl U obpaTHas U02
3acblinka

COM-SU-5191-TCO Cucrembl NOKPbLITUSA 3E

COM-SU-4743-TCO Hapy>kHble nokpbITUS uo4

AnekTpuyeckas 4YacTb

ELC-DU-5135-TCO O6uwee yCT[?OVICTBO 3NEKTPOYCTaHOBOK HAa3EMHbIX uo5
COOpY>KEHUM

ELC-SU-1675-TCO MOHTaX 3N1eKTPOTEXHMYECKOro 060pyaoBaHmMs uo2

ELC-SU-2469-TCO VcnbiTaHue nsonsaumm anekTpoobopynoBaHnst U02
BbINPSIMIEHHLIM HaNpPsKEHWEM

ELC-SU-4377-TCO MepeyeHb cTaHAAPTHOrO 3NEKTPOMOHTAXHOrO U02
obopygoBaHus

ELC-SU-4744-TCO KoHTponbHas npoBepka 1 nyckoHanagka anekTpocmcTem uo1

ELC-SU-6032-TCO Cwunosble 1 KOHTPOnbHbIE kabenu Ha HanpsxeHne o 36 uo3
KB no ctaHgapty M3OK

ELC-SU-5136-TCO CuncTeMbl 3neKTpMYECKUX TENTOCNYTHUKOB uo1

10.5 WHcTpyKumm no 6e3onacHocTtu TLUO

NTB-113 CpeacTtea nHanBmnayanbHOM 3aWmUTbl U 3alunTHOE 060pyaoBaHUE;

7. WNTB-114 3awuTa opraHoB AblXaHus;

NTB-116 MNMpoBepka n TexobcnyxmBaHne NpoTUBONOXKaAPHOro o6opyaoBaHUS;
NTB-118 MNpoBeaeHne paboT B 3NeKTPOyCTaHOBKAX;

10. NTB-119 Npy3onoabemHble paboThbl;

11. UTB-123 Mepbl 6e3onacHOCTU Npu BO3AENCTBUN CEPOBOAOPOAA;

12. UTB-130 ATTecTaumsi Npon3BoACTBEHHbIX OOBHEKTOB MO YCNOBUAM TPYAA;
13. NTB-139 MNpeanyckoBasi NpoBepka No TEXHNKEe 6e30MacHOCTY;

14. NTB-140 AHann3 onacHbIx dakTopoB NPOn3BOACTBA;

15. UTB-142 3Hakn 6e3onacHOCTU 1 LBETOBast MapkupoBka TpybonpoBoaoB.
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11 CMUCOK YEPTEXEN

Homep 4yepTexa

Ha3BaHue yepTexa

B 3agepxke
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