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1 GENERAL

1.1 Introduction

This document describes the objectives and design basis for the IBMOA Maintenance Shop Upgrade project.
IBMOA Maintenance Shop building is located at the Tengiz field, Zhylyoi district, Atyrau region. IBMOA
Maintenance Shop is the main central workshop where all TCO Units maintenance works are carried out. The
building is divided into separate workshops/zones (mechanical area, compressors & pumps area, welding
area, valve testing area, tools room, various office spaces, etc.).

The aim of the project is to upgrade the IBMOA Maintenance Shop to meet the future FGP needs.

The project is developed in compliance with requirements of effective RK technical regulatory documents, TCO
Specifications and Safety Instructions, which ensure safe operation of the designed facility. The purpose of
this documentation package is to submit information to the state regulatory agencies for approval as per the
established procedure and obtain a permit to perform construction and installation works according to RoK SN
1.03-00-2022.

1.2 Abbreviations and Definitions

The following abbreviations and definitions are used in this document:

TCO Tengizchevroil — owner and operator of the plant and project equipment/facilities
ILF TOO “ILF Kazakhstan Consulting Engineers”
RoK Republic of Kazakhstan.

GOST State Standard
ETAP Power system analysis software
Instrumentation Instrumentation Equipment

1&C Instruments & Controls

IEC International Electrotechnical Commission
GSz General Seismic Zoning Maps
FGP Future Growth Project

CMP Construction Management Plan
PUE Regulations for Electrical Installation
MS Maintenance Shop

DB Distribution Board

SS Security System

PPE Personal Protective Equipment

SN RoK  Construction norms of the Republic of Kazakhstan
SNiP RoK Construction Standards and Regulations of the Republic of Kazakhstan.
SP RoK  Building Regulations of the Republic of Kazakhstan

CPS Collective protective equipment
SS Security System
TS Transformer Substation

IB MOA Industrial Base Maintenance & Operations Area
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TS Transformer Substation
Spec. Specifications
MCC Motor Control Center
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2 REFERENCE DOCUMENTS,
SPECIFICATIONS

REFERENCE STANDARDS AND

2.1 RK Standards and International Standards

Document No.

Title

Rev.

Date

General

SN RoK 1.02-01-2023

Typical Design

SN RoK 1.03-05-2011

Occupational Health And Safety In Construction

SP RoK 1.03-106-2012

Occupational Safety And Accident

Prevention In Construction

SN RoK 1.02-03-2022

The procedure of development, coordination,
approval and composition of the project
documentation for construction (with
amendments and additions as of 26.07.2023)

SN RoK 3.03-27-2023

Production Buildings

SN RoK 4.04-08-2023

Enterprises Design Of Electric Power Supply
For Manufacturing Facilities

SN RoK 2.04-07-2022

Thermal Protection of Buildings

SP RoK 2.02-101-2022

Fire Safety Of Buildings And Works (amended
24.10.2023)

SN RoK 1.03-12-2011.

Safety Rules For The Manufacture Of Electrical
Welding And Gas-Flame Works

ONTP-14-93

Norms for process engineering of machine-
building, instrument-making and metalworking
enterprises.

ONTP 09-93

Norms for process engineering of machine-
building, instrument-making and metalworking
enterprises. Mechanical and Repair Shops

ONTP 06-86

All-Union standards for process engineering of
machine-building, instrument-making and
metalworking enterprises. Shops for the
fabrication of special technological and non-
standardized equipment, means of
mechanization and automation and office
equipment

Order No. 55 of the
Minister for Emergency
Situations of the Republic
of Kazakhstan dated
21.02.2022

On Approval of Fire Safety Rules (with changes
and additions as of 07.08.2023)

Order No0.405 of the RoK

On the approval of the Technical Regulation

Minister for Emergency | General Requirements for Fire Safety” (with
Situations dated | changes as of 24.10.2023)
17.08.2021
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Document No.

Title

Rev.

Date

The Law of the Republic of
Kazakhstan dated July 16,

2001 No. 242-11

On the Architectural, City Planning and
Construction Activities in the Republic of
Kazakhstan (with changes and amendments as
of 07.01.2024)

Piping

SP RoK 4.01-101-2012

Domestic Water Supply And Plumbing Systems
(with changes as of 24.10.2023)

SN RoK 4.01-01-2011

Domestic Water Supply And Plumbing Systems
(with changes as of 24.10.2023)

NACE MR 0175/1S0O
15156

Petroleum, petrochemical, and natural gas
industries — Materials for use in H2S-containing
environments in oil and gas production

NACE TM 0284

Evaluation of Pipeline and Pressure Vessel
Steels for Resistance to Hydrogen-Induced
Cracking

Standard for Welding Pipelines and Related

API 1104 Facilities
ASME B31.3 Process Pipelines
ASME B 31.8 Gas transmission and distribution pipeline

systems

- Civil

SN RK 2.01-01-2013

Construction structures corrosion protection

SP RK 2.03-30-2017

Construction In Seismic Zones (With Changes
And Additions As Of 08.04.2024)

SP RK 2.01-101-2013

Construction Structures Corrosion Protection

SP RK 5.01-101-2013

Earth Construction, Bases And Foundation

SN RK 5.01-01-2013

Earthworks, Grounds And Footings

SP RK EN 1990:2002
+A1:2005/2011

A Basis Of Designing Of Bearing Structures

NTP RK 01-01-3.1(4.1)-

Actions On Structures

2017

SP RK EN 1991-1-3: Action on Structures. Part 1-3. General action.
2004/2011 Snow loads

SP RK EN 1991-1-4: Action On Structures. Part 1-4: Generalactions.
2005/2011 Windactions With Changes And Additions As Of

30.12.2021)

SP RK EN 1992-1-1:

Design of Concrete Structures Part 1-1. General

2004/2011 Rules and Rules for Buildings”.
SP RK EN 1993-1-1: Design of Steel Structures Part 1-1. General
2005/2011 Rules and Rules for Buildings”.

SP RK EN 1993-1-8:
2005.

Design of Steel Structures Part 1-8. Design of
joints

SP RK EN 1997-1:

Geotechnical Design Part 1. General Rules

2004/2011
SP RK EN 1997-2: Geotechnical Design Part 2. Ground
2007/2011 Investigation And Testing
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Document No.

Title

Rev.

Date

SP RK 5.01-102-2013

Buildings And Structures Base

SN RK 5.01-02-2013

Buildings And Structures Base

SN RK 3.01-01-2011

General Plans Industrial Enterprise Building
Rates. Of The Designing

SP RK 2.04-01-2017

Building Climatology

GOST 12.0.004-2015

Occupational Safety Standards
System. Organization Of Training For Safety
And Health At Work. General Requirements

Guide — IStructE /
Concrete Society

Standard methodology for the design of concrete
structures

ACI 315

Design of concrete structures

Guide — ACI SP66

Reinforcement Manual

Electrical

PUE RoK 2015

Electrical Installations Code of the Republic of
Kazakhstan

SP Rok 2.04-103-2013

Lightning protection appliances of buildings and
structures

SN RoK 4.04-07-2023

Electrical Devices

SP RoK 4.04-107-2013

Electrical Devices

Automation

SP RoK 2.02-102-2022

Fire Automation Of Buildings And Works

RD 25.953-90

Automatic Fire Extinguishing Systems, Fire,
Security and Security and Fire Alarm Systems.
Graphic Symbols of Communication Elements

SN RoK 2.02-02-2023

Fire Automation Of Buildings And Works (with
changes as of 22.01.2024 r.)

SN RoK 4.02-03-2012

Automation Systems

SP RoK 4.02-103-2012

Automation Systems

SN RoK 3.03-18-2011

Structured cabling networks. Installation:

RoK SNiP 3.02-10-2010

Arrangement Of Communication, Alarm And
Utility-Dispatching Systems Of Houses And
Buildings. Design Standard

ST RoK 2644-2015

Cables combined for CCTV systems

ST RoK 3360-2019

Systems and components of video surveillance
for security applications. Classification. General
requirements. Test procedures

RD 25.953-90

Automatic Fire Extinguishing Systems, Fire,
Security and Security and Fire Alarm Systems.
Graphic Symbols of Communication Elements
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Document No.

Title

Rev. Date

General

A-ST-2008

Basic Engineering Design Data

uo3 26.09.23

F-0000-B-SPE-10001 TCQ.L.ow Pressure Design Basis — Critical 1 18.04.19
Activities

SID-SU-5106-TCO Safety in Design 2 21.11.19

015-0000-ITM-SPE-TCO- Numbering and Coding Requirements uo2

000-00002-01

Piping

PIM-DU-5138-TCO

Piping Design

uos 20.12.23

PIM-DU-5153-TCO

Design of Pipe Supports

uo2 30.11.23

QAM-SU-2411-TCO

Descaling And Cleaning Steel Piping

uo1 26.08.21

PIM-SU-2505-TCO

Piping Fabrication

uo2 17.11.22

PIM-SU-3541-TCO Hydrotesting of Onshore Piping Systems 2 20.03.18
PIM-SU-5104-TCO Valve Purchase 4 5.11.19
PIM-SU-5209-TCO Flange Gaskets and Bolting UO3E 28.03.22

COM-SU-4743-TCO

External Coating

uos 25.12.23

COM-SU-5191-TCO

Coating Systems

3E 05.03.19

Thermal Insulation for Hot Lines, Vessels and 26.10.22
IRM-SU-1381-TCO Exchangers uo3
L-ST-2006 CoIor_Codlng of Piping Components and Piping 4 28.05.13
Materials Traceability
L-ST-2009 Purchasing Requirements For Pipe, Fittings And 9 20.03.18
Flanges
L-ST-2014 Piping Tie-ins 2 29.07.13
L-ST-2025 Piping Standard Details uo5 23.08.22
L-ST-2026 Piping Flanges 0 30.09.06
L-ST-2029 Purchasing Requirements For Gaskets uos5 06.09.23
L-ST-2030 Purchasing Requirements For to Bolting 2 20.01.15
L-ST-6069 Pipe Support Details — Shoes uo2 15.11.22
L-ST-6070 Pipe Support Details — Anchors, Guides And U02 15.11.22
Vertical Pipe Supports
L-ST-6071 Pipe Support Details - Trunions And Base uo2 15.11.22
Supports
L-ST-6073 Pipe Support Details- Structural Supports uo3 09.01.24
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Document No. Title Rev. Date

L-ST-6074 Pipe Support Details - Small Bore And Ancillary U03 15.11.22
Supports

L-ST-6076 P!pe Support Details - Cold Pipe Supports & Anti uo2 15.11.22
Vibration Supports

W-ST-2004 Materials in Wet H2S Service 5 22.10.19

W-ST-2011 S_pec_lflcat|0n For Welding, Pwht And Nde Of uo3 10.10.23
Pipelines

W-ST-2025 Process Plant Piping, Welding Pwht And Ndt 1 11.12.12

X-000-L-PRO-0001 Procedure For The Hydrostatic Testing Of Piping uo4 09.10.23

Systems

Civil

CIV-DU-5009-TCO

Structures Design Criteria

uo3 12.09.21

SID-SU-5106

Safety in Design Manual

2 21.11.19

CIV-SU-398-TCO

Fabrication Of Structural And Miscellaneous Steel

UO4E | 27.06.22

CIV-SU-850-TCO

Plan and Unreinforced Concrete

3E 30.12.19

CIV-SU-581

Site Preparation, Excavation and Backfilling

uo2 04.05.22

S-ST-6002-01

Site Improvements. Material Specifications -
Roads and Paving, sheet 1.

26.03.13

Electrical

ELC-SU-1207-TCO

Low-Voltage Distribution Board

uo1 19.12.20

ELC-DU-5135-TCO

General electrical design for onshore facilities

uos5 30.12.20

ELC-SU-5136-TCO

Electric Heat Tracing Systems

uo1 24.11.22

Safe Work Performance in TCO Electrical Units

UTB-118 and Safeguard Zones of Power Lines

Automation
FPM-DU-1501-TCO Fire and Gas Detector location requirements 0 10.01.14
ICM-DU-5088-TCO Design of Alarm Systems 2 27.08.18

ICM-DU-6003-TCO

Instrumentation Design Basis

uo4 10.12.21

ICM-DU-6036-TCO

Fire and Gas Systems

uo5 30.06.23

ICM-PU-5139-TCO

Installation, Inspection, Testing, and
Commissioning of Instrumentation

U04 30.11.23

ELC-SU-3551-TCO

300-Volt Instrumentation Tray Cable

3E 02.08.19

040-0000-I1I-SPE-000-000- | Technical specifications  for cables for

00007-00 communication, safety and HVAC systems uo6
FGP/WPMP

015-0000-SEC-LST-FGP- FGP Security Systems. List of Mandated and L0?2

000-00002-00

Benchmark Equipment.
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[-ST-6001

Technical Standard. Telecoms Legend

uo2

25.05.23
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3 General Explanatory Note

3.1 Information about the facility location and enterprise

IBMOA MS building is located at the Tengiz field of Zhylyoi district in Atyrau region. IBMOA MS is the
main central workshop where all TCO Units maintenance works are carried out. The building is divided
into separate workshops/zones (mechanical area, compressors & pumps area, welding area, valve
testing area, tools area, various office spaces, etc.)

This document covers the construction of the canopy, gas cylinder storage area and the demolition of
structures and equipment. The installation of new equipment described below is for informational
purposes only and is covered in another project.

3.2 Basis of New Project Development

The basis for the project development is:

» Master Service Agreement for Engineering Service CW1729988 (MSA), a frame agreement
between TCO and ILF, signed in April 2019 and fully came into force from November 22,
20109.

» Technical design assignment CP-21-3013 “IBMOA MS Upgrade” considering the requirements of
codes and standards in force in the territory of the Republic of Kazakhstan.

The aim of the project is to upgrade the IBMOA Maintenance Shop to meet the future FGP needs.

3.3 Construction Management

3.3.1 General Work Requirements

3.3.2

This section (CMP - construction management plan) will not be developed in this project as the
construction period is less than 6 months.

Duration of construction was determined in agreement with the Client and based on its financial,
technological capabilities and production plans for the work. Preliminarily, the construction period shall
be 5 months from the Q4 2024 to the Q2 2025. The number of 40 workers was determined taking into
account the number of required equipment and the scope of construction and installation works.

Designed facility of Il (normal) level of responsibility, not related to technically complex.

Requirements for Supplied Construction Materials, Products and Structures

The Construction Contractor selected on a tender basis is responsible for the compliance with the
requirements of the regulatory documents on labor protection, environmental protection, safety of
construction work for the surrounding territory and the population applicable in the Republic of
Kazakhstan, as well as for the fulfillment of various administrative requirements established by these
regulations and other applicable regulatory documents or the terms of construction approval during
the entire construction period.

The Contractor keeps the construction site clean. Household and construction waste shall be timely
removed when and as established by TCO safety regulations. The Contractors shall comply with TCO
safety regulations during work performance, and this will be checked during regular audits.

Work sites, as well as temporary walkways shall be illuminated in accordance with SP RK 1.03-106-
2012.

3.3.3 Operating Control for Construction and Installation Work

Sufficient free space is provided at the construction site for initial installation and subsequent
maintenance of the equipment to be installed and existing equipment. Appropriate dimensions shall
meet the recommendations of the Vendor and the requirements of the Company’s Safety in Design
Manual.
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3.34

3.3.5

Intermediate Compliance Assessment

Unless otherwise specified in the contractual documentation, the Quality Control (QC) system shall be
in implemented to verify or ensure that the works performed under the contract comply with the
requirements of these specifications and contractual documents.

The Author's Supervision engineer is the Client’'s authorized representative responsible for the
technical design, quality and performance of construction works, structures, foundations, materials
and devices described in the contractual documents. The Engineer responsible for designer’s
supervision shall be licensed in accordance with the laws of the country where the works are
performed, and be qualified to carry out activities in the specialty required to perform the works
described in the contractual documents.

As-built Documentation

During the construction process, the Contractors develops as-built documentation reflecting the actual
implementation of design solutions and actual layouts of structures and their elements at all stages of
works as certain phases of work are completed.

The obligation to develop, the content and forms of specific as-built documents are established by the
requirements hereof, other applicable regulatory documents, the contract and the project.

As-built documentation (according to SN RK 1.03-00-2022) includes the following:

. as-built layouts of the structures;

. general work log and special work logs filled in during the entire period of construction and
installation works;

. utilities acceptance acts with the acceptance tests protocols attached, if required;

. detailed construction drawings with red line mark-ups and notes on the conformity of as-built

works to these drawings (taking into account all mark-ups), made by the persons responsible
for the construction and installation works;

o other documents, which reflect the actual implementation of design solutions at the discretion
of construction participants, taking into account specifics of such implementation.

Each document in the as-built package is signed by the documents originator responsible for its
accuracy. The documents, which assess the compliance of the works performed is also signed by the
persons responsible for execution of these works.

As-built documentation executed as per established procedure is submitted by the Contractor and
handed over to the Client prior to turnover of the works and the facility. Then the design company
issues as-built documentation in electronic format and submits it to the DCC of the TCO Engineering
Department.

Completed facilities shall be accepted for operation in accordance with the RK Law dated July 16,
2001 No. 242-1l On Architectural, Town Planning and Construction Activities in the Republic of
Kazakhstan (as amended and revised as of 07.01.2024)
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4 Facility Plot Plan

4.1 Region and Construction Site Characteristics

The climate in the region is sharply continental and arid. This is characterized by the marked
temperature drops during the day and season and rapid transition from winter to summer with a short
spring season. The main features of the region are small amounts of the precipitations, heavy
showstorms, dry air and soil, intensive evaporation and excess of direct sunlight. Winter is cold and
short. Summer is hot and fairly long.

The territory is included in the zone of coastal semi-deserts with their inherent soil and plant
complexes. Primary development is represented by coastal meadow saline soils. Plant associations
are represented here by shore weed, bluegrass, salt orach, sea blite and various saltwort.

The topsoil thickness is 0.05-0.2 m.

The main climatic parameters of the construction site are stated below:

Parameter Characteristics
1. Average annual ambient temperature +8.4°
2. Absolute minimum ambient temperature -40°C
3. Absolute maximum ambient temperature +44°C
4. Average annual wind speed 6 m/ sec.
5. Wind category for the area 1
6. Maximum wind speed 40 m / sec.
7. Ice category for the area ]
8. Ice thickness 5mm
9. Barometric Pressure 1013hPa
10. Maximum annual relative humidity 85%
11. Minimum annual relative humidity
12. Annual precipitation level 33%
13. Snow category for the area 200 mm
14. Maximum snow cover depth |
15. Soil freeze depth as per national code 20 oM
16. Climatic category for the area 15m
17. Road climatic zone VT
18. Humidity area v
3

Notes:
Wind category — IIl (NTP RK 01-01-3.1(4.1)-2017, A-ST-2008).
Ice category — Il (NTP RK 01-01-3.1(4.1)-2017).
Climatic category — IV[T (NTP RK 01-01-3.1(4.1)-2017, A-ST-2008).
Road climatic zone — V (SN RK 3.03-01-2013 and SP RK 3.03-101-2013).

4.2 Seismicity of the Area
According to SP RK 2.03-30-2017 “Seismic Zoning Maps”:

. seismic hazard of the construction zone - according to the seismic zoning maps GSZ-2475 -
and GSZ-22475 - 5 points.

. Type of soil conditions of the construction site - IIl.

. Seismic hazard of the construction site with seismicity of the zone (in points) according to the

maps GSZ-475 - 5 points and GSZ-2475 - 6 points;
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. there are no unfavorable seismic factors due to geological or topographical conditions.
Note:

The set of maps of general seismic zoning (GSZ) of the territory of the Republic of Kazakhstan
contains:

. GSZ-475 and GSZ-2475 maps, reflecting 10% probability of possible excess of the seismic
intensity values indicated on these maps within 50 years (average time intervals between
earthquakes of the calculated intensity of 475 years).

. GSZ-475 and GSZ-2475 maps, reflecting 2% probability of possible excess of the seismic
intensity values indicated on these maps within 50 years (average time intervals between
earthquakes of the calculated intensity of 2,475 years).

4.3 Planning Solutions
The following facilities are envisaged under the project “IBMOA MS Upgrade”:
. Canopy for heat treatment operations;

. Area for storage of cylinders

4.4 Main Indicators Based on the Plot Plan

Indicator Quantity Unit of
Measurement
Built-up area 3215 m2
Site area 11,192.3 m?2
Ratio of built up area to total area 3.3 %
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5 ARCHITECTURAL AND CIVIL SOLUTIONS

5.1 General Information.

Architectural and Civil Solutions section of the Project was developed in accordance with the Design
Assignment issued by Tengizchevroil LLP.

Design solutions for the construction and installation works were made in accordance with the
regulatory and technical documentation of the Republic of Kazakhstan and TCO.

The following architectural and civil solutions were developed for this section:

o Demolition of foundations;

. Foundations for the canopy area and for the cylinder storage area;

. Foundations for equipment on the site (Lathes, longitudinal milling machines, grinding
machines, vertical radial boring machines, horizontal boring machines);

. Steelwork of the canopy;

. Modification/addition for roads to the canopy and to the cylinder storage area.

Main structural materials used in the project are as follows:
o C20/25 for foundations;
. C12/15 for blinding concrete;
o Steel C345 for main structures;

. Steel C255 for secondary structural elements.

5.2 Foundations and Reinforced Concrete Structures

Precast and cast in-situ foundations are to be provided in the project using concrete of C20/25 grade
(with compressive strength higher or equal to 25 MPa) on the sulphate-resistant cement upon 50-100
mm blinding layer made of C12/15 concrete grade (with compressive strength higher or equal to 15
MPa) in accordance with CIV-SU-850-TCO (TCO specification).

Reinforcement bars shall be of A400 class with yield strength of 390 MPa.

According to TCO standard S-ST-6002-01 the compacted soil layer of 6F type up to 300 mm thick
shall be provided under the concrete blinding in order to improve the load-bearing properties of the
soil. External surfaces of reinforced concrete structures below ground level shall be protected from
aggressive ground water by 3 layers of bitumen coating of 1.0mm thickness. To protect the concrete
from the effects of harmful salts, coat the outer surface of the concrete with a primer 150 mm below
and 300 mm above, and coat with two layers of light grey epoxy paint 250 microns thick.

5.3 Foundations for equipment

Foundations in the form of solid and monolithic slab with variable thickness from 350mm to 700mm,
depending on the type and weight of the equipment, shall be provided to place the equipment. The
thickness of the foundation shall be selected in such a way as to ensure the necessary strength and
stability of the structure in accordance with safety requirements and design standards.

5.4 Canopy for storage of cylinders

A monolithic slab foundation shall be provided to ensure safe and stable placement of the cylinders.
The foundation has dimensions of 13.5m x 15.7m and a thickness of 250mm, what provides sufficient
space to place the cylinders with room to spare.

At the same time, the concrete surface will be covered with an intrinsically safe floor covering, providing
additional protection from potential sparks and reducing the risk of fire or other emergencies.
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5.5 Steel Structures

Steel structures are designed from open-section profiles as per GOST 27772-2021 and sheet metal
as per GOST 19903-2015. For all main load-bearing elements and minor elements, grade C345-6 is
used with the following minimum guaranteed values of Charpy impact strength test according to TCO
specification CIV-SU-398-TCO.

. 27J Energy at - 40°C

. 34 J/cm2 Impact strength at - 40°C

High-strength galvanized bolts of class 8,8 according to GOST ISO 898-1-2014 with nuts of class 10
as per GOST ISO 898-2-2015 shall be used for bolted connections of steel structures. Dimensions
and general characteristics of bolts shall comply with GOST 22356-77* and GOST 7798-70 (ST SEV
4728-84) or equivalent standards. Bolts 20mm in diameter shall be used in bolted structural
connections. Bolts and nuts shall be impact tested at - 50°C with a minimum guaranteed Charpy V-
notch impact value of 30J in accordance with GOST ISO 898-1-2014.

Where welded connections are provided, welds shall be continuous, and fillet welds shall have depths
of penetration of 4 mm (min) and 20mm (max). Connections requiring field welding shall be minimized
and shall be provided only when there’s lack of available space, e.g. cantilever connection to existing
pipe supports.

Priming and painting of metal structures shall be carried out in accordance with Chapters 5.3.4, 5.4.1
and item 6-8 of the SP RK 2.01-101-2013 “Protection of Structures against Corrosion”. The protective
coating shall comply with the requirements of TCO Specification COM-SU-4743-TCO “Exterior
Coatings”. Sandblasting and painting of metal structures is carried out in accordance with design
drawings and specifications.

5.6 Cylinder storage area

The cylinder storage area is located at a safe distance from existing buildings and structures, which
meets the requirements of paragraph 4.23.32 of SP RK 1.03-108-2014. Storage of cylinders is carried
out in special boxes-containers, containers with propane, oxygen and acetylene cylinders are placed
at a distance of 10m from each other, which ensures safe placement and reduces the risk of possible
impact of some gases on others. In addition, each type of gas is stored in a separate container, which
also promotes safety and prevents the possibility of gas mixing.

Boxes-containers have a closed metal construction, which prevents direct sunlight and provides
additional protection from external atmospheric effects.
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6 MECHANICAL

6.1 General Information

The aim of the project is to upgrade the IBMOA Maintenance Shop to meet the future FGP needs.
IBMOA Maintenance Shop is divided into separate workshops/zones:

. Lathe area;

. Area for compressors & pumps, milling and drilling machines, grinding machines;
. Valve testing area;

. Welding area;

. Surface cleaning area;

. Storage area.

First floor general plan
The Mechanical scope for each area is summarized in paragraphs 6.2-6.8 below.

The scope of work on the Mechanical part of the project for each area is given in paragraphs 6.2-6.8
below and is informative in scope and is not considered in this project.

A complete list of newly added, transferred, and replaced equipment is listed in the Detailed Equipment
List. All newly installed machines are designed and manufactured in accordance with effective RoK
standards.

All mechanical equipment is provided inside the building, with the exception of the valve testing tank
(vessel), which is provided outside the IBMOA Maintenance Shop.
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Layout plan for newly installed and relocated machines in the workshop of IBMOA MS is developed in
accordance with the requirements of ONTP-14-93, as well as TSO-SID-SU-5106. For the arrangement
of the mechanical equipment, see drawing: 091-4710-RRR-LAY-20001-01 — Equipment general
arrangement.

6.2 Lathe area

The lathe area is located in the southern part of IBMOA Maintenance Shop between columns B and
B1. Approximate dimensions of the area are 9x52m.

The department consists of 8 screw cutting lathes and one balancing machine, as well as metal
cabinets and racks.

The project includes the following changes to the lathe area:

. Removal of 5 existing lathes;

. Installation of 5 newly installed lathes as well as 1 band saw;
. Relocation of one balancing machine to a new location;

. Relocation of one lathe from the milling area to the lathe area;
. Installation of newly installed metal cabinets and racks.

6.3 Areafor pumps & compressors, milling, drilling and grinding
machines

The area for pumps and compressors, milling, drilling and grinding machines is located in the
northern part of the lathe area between columns B2 and B4 of the IBMOA Maintenance Shop.
Approximate dimensions of the area are 17x52m.

The area consists of 4 drilling machines, 4 milling machines, 1 lapping machine, 1 lathe, 1 band
saw, 2 grinding machines, as well as workbenches, metal cabinets and racks.

The project includes the following changes to this area of newly installed machines:

. Installation of 2 versatile milling machines, 3 radial drilling machines, 2 grinding machines, 2
hydraulic presses.

. Relocation of 4 drilling machines, 4 milling machines, 1 lapping machine and 2 grinding
machines to new location.

. Installation of newly installed workbenches, lifting tables, portable fume extractors on metal
cabinets and racks.

6.4 Valve testing area

The valve testing area is located at the northern part of the IBMOA Maintenance Shop, between
columns D and F3. Approximate dimensions of the area are 25x54m.

The area consists of 6 types of valve testing equipment, protection guards for valve testing
equipment, as well as work tables, metal cabinets and racks.

The project includes the following changes to this area:

. Installation of 3 newly installed valve testing equipment;

. Installation of 2 existing bunkers for valve testing equipment;

o Relocation of 3 existing valve testing equipment to new location;
. Expansion of the welding area.

The existing valve testing bunkers currently located in the TCO Construction Management area will
potentially be relocated to the Valve Testing Area at the IBMOA Maintenance Shop.

The bunkers are steel structures with internal timber cladding, with CCTV, cables and lighting
equipment installed inside. Fastened to the floor with anchor bolts installed around the perimeter of
the structure. The bunkers have double swing doors with dimensions of 2.4x3m. Overall dimensions
of the 1 bunker - 4420x6230x3050mm and the 2nd bunker - 5260x6000x3050mm.
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6.5 Welding area

The welding area is located in the western part of IBMOA Maintenance Shop, between columns C and
E. Approximate dimensions of the area are 25x60m.

The area consists of 10 welding equipment, welding positioners, portable fume extractors, 2 plate
roll/bending machines, 1 pipe bending machine, 1 drilling machine, 2 band saws, 1 guillotine shear, 1
hydraulic press, electrode ovens, as well as work tables, metal cabinets and racks.

The project includes the following changes to this area:

o Installation of 4 newly installed mobile welding fume extractors, 1 electric electrode furnace,
2 pipe bending machines, 8 industrial fans.

. Relocation of 2 plate bending machines, 1 pipe bending machine, 1 drilling machine, 2 band
saws, 1 guillotine shear, 1 hydraulic press to new location.

. Installation of newly installed mobile welding tables, portable fume extractors on metal
cabinets and racks.

6.6 Surface cleaning area

The surface cleaning area is located in the south-west part of the IBMOA Maintenance Shop, between
columns B4 and C. Approximate dimensions of the area are 5.2x18m

The project includes the following changes at this area:

. Installation of 8 newly installed safety cabinets for chemicals, 1 pressure blasting cabinet, 1
rotary pressure cleaning machine, 6 newly installed spill trays for drums, and metal cabinets
and tables.

6.7 Storage area

The storage area is located in the south-west part of the IBMOA Maintenance Shop, south of the
surface cleaning area, between columns B and B3. Approximate dimensions of the area are 24x30m.

The project includes the following changes at this area:

. Installation of 17 newly installed heavy duty racks, 3 revolving shelves, 1 engraving
machine, and metal cupboards and tables
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7 PIPING

7.1 General Information

The aim of the project is to upgrade the IBMOA Maintenance Shop to meet the future FGP needs.
IBMOA Maintenance Shop is divided into separate workshops/zones:

o Mechanical area;

3 Compressors & Pumps area;

. Valve testing area;

. Welding area,;

. Cleaning area;

. Tools room, various office spaces, etc.

7.2 Scope of Work

7.2.1

7.2.2

The scope of work of this area includes:

. Disassembly of existing utility air and water supply pipelines. The above pipelines are laid in
all areas of the IBMOA Maintenance Shop.

. Fabrication, installation of pipelines;

. Fabrication and installation of piping supports;

. Painting, coating and galvanizing of pipelines.

Demolition works.

The scope of demolition works includes pipelines that;

. interfere with construction work during the upgrade of the workshop;

. branch string that will not be used after the shop upgrading due to equipment relocation or
removal;

. could potentially be the cause of a dead end.

The above-stated lines to be dismantled are identified during a site survey with a TCO representative.

The total length of the pipelines to be dismantled is XX meters.

Fabrication and installation of pipeline.
The scope of installation works includes pipelines that;
. provide utility air and water for the projected or relocated shop equipment;

. directions were changed to eliminate bottom pockets.
The installation of projected pipelines includes the utility air supply lines to the equipment

The projected utility air and water supply pipelines shall be designed taking into account the following
criteria;

. All necessary safety requirements apply for safe operation;
. All materials used for pipelines are resistant to external condensation;
o The design takes into account all necessary technical measures to ensure the normal

operation of the pipeline system;

. The pipelines are laid in accordance with the optimum design criteria, respecting a safe
location that is convenient for operation and maintenance.

o Materials quantity optimization.
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7.2.3

7.2.4

Utility air and water supply pipelines are designed above ground on steel supports, and when reaching
the floor level are laid in trenches with clamped supports.

Materials requirements and their selection on the project is carried out in accordance with GOST
10704-91 and 3262-75, which were previously used for the IBMOA Maintenance Shop. All pipe
materials, fittings, flanges of pipe fittings are made of low-temperature carbon steel, and are designed
for operation in areas with low ambient temperature.

Selection of pipeline valves has been made taking into account the applicable regulations and
operational requirements. The project takes into account the operating conditions (temperature,
pressure and pumping speed), the parameters of the pumped liquid (density, solidifying temperature,
etc.) and the environmental parameters (temperature conditions, humidity, etc.) when selecting the
valves. The valves were used as shut-off valves according to the requirements of TCO Specifications
PIM-SU-5104-TCO.

Tie-in into the existing pipeline system is carried out by closing the existing valves and emptying
the drainage pipeline. All tie-ins shall be made in accordance with the requirements of TCO
SpecificationsL-ST-2014.

All pipelines and piping systems shall be cleaned of construction debris, dirt and foreign particles prior
to installation and welding operations.

Pipeline welding requirements are given in TCO Specifications W-ST-2025 and PIM-SU-2505,
which include requirements for welding equipment/pipeline welding procedures/tests for welds. Arc
welding with a metal electrode is used for carbon steel pipes. The procedure for checking the quality
of welds shall comply with the requirements of TCO Specifications W-ST-2025 and SP RK 3.05-103-
2014.

Fabrication and installation of piping supports

The required supports, including load bearing steel structures and all additional fittings to support
pipework and associated equipment shall be supplied in an approved form and shall comply with TCO
Specifications PIM-DU-5153-TCO,. The following criteria are provided during the design of pipeline
supports:

. All pipelines shall be located as close as possible to the structural members at locations
where supports shall be secured by clamping or welding;
. The minimum distance between the supports is accepted according to Table 1 (TCO

Specifications PIM-DU-5153-TCO).

Painting, coating and galvanizing of pipelines.

To protect the pipelines from external influences, a protective coating is provided in accordance with
TCO Specifications COM-SU-5191-TCO and COM-SU-4743-TCO. Protective coating of pipelines is
selected taking into account the design temperature of pipelines and ambient temperature, resistance
to accidental damage during transportation, installation and operation.
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8 ELECTRICAL

Scope of Work

The criteria and philosophies outlined in this section shall form the basis for the electrical system
design.

The electrical scope of facilities for the Project includes:

3 Power supply from existing distribution boards of the existing substation to new machines
and new consumers;

o Installation of new distribution boards;

. Power supply to the new distribution boards;

o Grounding system;

o Lighting (primary and emergency) and small power;

. LV cable (on cable racks and underground).

. Installation of cable trays;

. Power supply of new containers installed outside and inside the building.

All designs are accepted in accordance with RoK safety codes and regulations and RoK PUE, as
well as RoK safety standards and performance requirements, including accepted IEC performance
requirements.

8.1 Power Supply

8.1.1

The new 380/220V switchboards will be powered from the existing main distribution board 4710-SWB-
8229.

New switchboards are provided for power supply of the projected consumers of the MS and consumers
that are foreseen outside (container, lighting of the workplace under the canopy).

Also, power supply to some new machines and consumers is provided from existing switchboards
where possible.

The distribution of power to customers is shown on Single line diagrams O-4710-P-5255-233102; O-
4710-P-5098-233102; 0-4710-P-5097-233102; 0-4710-P-5802-233102; and O-4710-P-5806-
233102.

Also, the project provides power supply of instrumentation and telecom equipment from the existing
UPS 220 V AC and 24 V DC, as consumers of | category.

Non-critical consumers are categorized as Category Il consumers.
Critical category consumers are categorized as Category | consumers.
The consumer categories are specified in 091-4700-PPP-SEL-20004-01.
Electrical part is developed based on:
. EIC (PUE) Electrical Installations Code.
. ELC-DU-5135-TCO -"General electrical design for onshore facilities”.

Hazardous Area Classification

The IBMOA Maintenance Shop is classified as a safe zone, due to the fact that no explosive mixtures
are foreseen in the technological process.

The selection of the equipment to be installed is made accordingly.
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8.1.2

8.1.3

8.1.4

8.1.5

Power Distribution Boards
The project includes the installation of new 380/220V outdoor and indoor type power distribution
boards.

The enclosure of power distribution boards shall have a degree of protection against external
contamination (as specified in IEC 60529) of at least IP55 for the outdoor installation and at least IP41
for the indoor installation. Internal components shall have a protection grade of up to IP20 when the
door/enclosure is open.

The outdoor and indoor power distribution boards shall meet the requirements of Specification ELC-
SU-1207-TCO.

Technical specifications of the distribution boards are given in the document X............ccccceevenee.
Lighting and Small Power Distribution

The project will provide normal and emergency lighting for the designed exterior installations and
structures with a canopy to be constructed adjacent to the existing building. Existing and local shop
lighting is used to illuminate the work places of the new machines. There is also additional local lighting
on the newly installed machines, which will be provided by the mechanical electrical supplier.

Working lighting
Lighting inside and outside the buildings shall be powered from existing 400/230V AC distribution
boards. Lighting fixtures will be 230V AC, single phase, fed from 400/230V AC Circuit breakers.

The lighting fixtures selected for the different areas are determined according to the purpose of the
area and the operating conditions.

The lighting fixtures selected for outdoor installations shall be fully weatherproofed.
In all cases, energy-efficient lighting fixtures shall be considered.

When designing the lighting system, the standard Illumination levels of the premises and installations
were taken into account. The minimum lllumination levels specified in the Table below.

Table Minimum lllumination Level

Location Minimum illumination levels (lux)

Local illumination of the shop where it is | 200-300 (depending on  operational
required for fine work requirements)

Stairways (indoor and outdoor) 200

Outdoor operational areas 100

Emergency lighting 10

Emergency Lighting

Emergency lighting is provided for use in the event of a power failure of the working lighting.
Evacuation lighting is intended for the safe exit of personnel from the area or workplace in an
emergency.

Emergency lighting circuits are supplied in accordance with normal lighting circuits, from a distribution
board for critical consumers. As such emergency lighting distribution shall form a discrete and
separate system to the normal lighting distribution. In order to meet the minimum requirements outlined
above, sufficient lighting fixtures from the total number of fixtures have been allocated for emergency
lighting.

Outdoor emergency lighting and emergency exit lighting shall be provided by luminaires with built-in
batteries. The battery must hold a charge for at least 60 minutes, and be designed for temperature
according to A-ST-2008.

All exits shall be equipped with appropriate emergency exit signs.
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8.1.6

Small Power

All 230V and 400V socket outlets shall be equipped with a circuit-breaker with earth leakage protection
function. The socket outlet shall be interlocked in such a way that it is not energized when the plug is
not inserted and that the plug cannot be removed from the socket outlet when the latter is energized.
All sockets outlets in operations areas shall be of the industrial type.

230V and 400V sockets shall be connected to a radial supply circuit.

8.2 Cables and Cable Glands

8.2.1

8.2.2

All power, control and instrumentation cables shall be flame retardant, with low smoke level and
comply with IEC 60332 Part 3-24. The design shall generally be in accordance with the ELC-DU-
5135-TCO, ELC-SU-6032-TCO specifications. All power and control cables shall be laid continuously,
without sleeves (unless this is required in exceptional cases).

All (standard and emergency) cables will have fire characteristics complying with IEC 60332-3 part 3-
24, Cables for safety-critical circuits such as certain fire, gas and communication signals shall maintain
their integrity during a fire and, accordingly, be fire resistant in accordance with the requirements of
IEC 60331.

All power cable ratings will be based on the following:
. Minimum ambient air temperature - 40°C

. Soil temperature - 25°C for buried cables

Conductor current ratings for branch circuits and feeders will be set based on 125% of the rated actual
load current at 40°C ambient temperature and will be de-rated for grouping and installation method.

Cable glands shall be brass, gland-type, sealed on the outside and inside for outdoor installation and
suitable for termination of cables of the types specified in the material requisition.

Underground cables and cables laid in the channel

In places where the cable is laid underground, it is necessary to adhere to the P-ST-6041 standard
requirements. Signs indicating the size, type and number of cables shall be installed along the cable
route, in accordance with P-ST-6008.

Cables that run under roadways shall be laid in concrete cable blocks, in accordance with P-ST-6029
and, where possible, shall not be buried directly into the ground. Spare conduits shall be provided in
the cable blocks for future cable routing.

Cable trenches for directly buried cables shall have a minimum of 70mm of fine sand at base of the
trench, with 20mm above the cables. Pre-formed cable trenches shall have adequate sizes to install
cable tray or ladder on their inside walls.

The power cables from the trunk trays to the electrical equipment are to be led through a concrete
channel in the floor. The concrete channel will be taken into account in the scope of construction work.
Cables in the concrete conduit shall be laid in accordance with the requirements of ELC-SU-1675-
TCO and ELC-DU-5135-TCO.

Segregation of cables for different purposes

Wherever practicable the cables for duplicate feeds and equipment shall run via separate routes to
increase security of supply.

Emergency and instrumentation systems shall, as far as practicable, be routed away from normal
services systems.

Special consideration shall be given to the routing and segregation of cables, to minimize the effects
of fire on emergency and essential supplies and production operation.

The project provides cable trays / ladders for:
. LV Power Cables
o Instrumentation cables

o ESD system cables
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8.2.3

8.2.4

8.2.5

Continuous steel barrier strips may be used to separate power cables of different voltages and
instrumentation cables.

Cable ladders shall be fitted with removable ventilated covers in areas exposed to falling objects or
direct sunlight to prevent deterioration of cable insulation by direct sunlight.

Single core cables will be laid in in trefoil-shaped groups, according to P-ST-6035.

Cable Identification

Cables shall be clearly identified at both ends with a robust and weatherproof cable identification tag
that carries the cable number per the agreed cable identification system. Cable numbers shall be
unique across the plant.

All cables shall have laser engraved or embossed stainless steel cable tags/markers.

Identification markers shall be fitted to cables at both ends and where they pass through drawpits and
each 10 meter along the route. All cable cores shall be assigned a unique identifier. All spare cores
shall be labelled as such.

All cabling installed in switchgear and control panels etc. shall be uniquely identified.

Cable Support System

Above ground, electrical cables shall be provided on horizontal and vertical cable racks. Care should
be taken to avoid laying cable trays near sources of ignition or combustible and flammable liquids. If
such installation is unavoidable, cable trays shall be designed and installed in such a way as to
prevent the spread of fire.

The cable trays shall be hot-dip galvanized. Cable racks shall be designed to withstand the applied
load, shall be corrosion resistant, and provide adequate support for power cables.

The cable rack system shall be designed to provide 20% of spare usable capacity.

Cable routes are provided at the upper level of the pipe racks. Cables shall be provided with
mechanical protection where they exit from pipeline racks and cable conduits.

Ladder type cable trays shall be installed in accordance with the manufacturer’'s recommendations
and installation drawings developed for this project. Installation details shall take into account the
following design criteria:

Suspended cable trays / ladders shall be installed at least 2.5 m above ground level.

The supports shall be located at a distance of no more than 3 m from each other, as well as on all
connecting elements, as indicated in the standard drawings. The minimum vertical clearance between
cable trays shall be 300mm (measured from one bottom edge to the other).

PVC coated stainless steel tapes shall be used to secure cables to trays and ladders.

Cable racks shall be secured at each joint to form an equipotential grounding with other steel
structures and electrical equipment.

Grounding and Lightning Protection

To protect people from the risk of lightning strikes and to protect structures from damage caused by
lightning, a risk analysis has been carried out in accordance with IEC 62305-2.

The project provides lightning protection for additional exterior structures. A separate passive lightning
rod shall be provided for protection.

The resistance of the earthing network shall not exceed 1 0Q as required by ELC-DU-5135-TCO -
“GENERAL ELECTRICAL DESIGN FOR ONSHORE FACILITIES”.

The earthing system for newly designed indoor consumers shall be made by copper insulated cable
laid in trays and connected to the existing earthing system.

Electrical equipment operating at voltage above 380/220 V, as well as power transformer housings,
switchgears, motor control equipment, lighting panels, etc. shall be directly connected to the main ring
grounding system. Other electrical equipment operating at voltages below 380/220 V shall be earthed
to the MCC earthing busbar through the earthing conductor in the power supply, in accordance with
the design drawing 091-4710-PPP-LAY-20040-01.
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Metal floodlights and street lighting poles, building frames, pipe racks and large platforms with multiple
users of electrical equipment should be electrically bonded to the main grounding system circuit.

The switches and fence shall be electrically bonded to the main circuit of the earthing system.

All metallic single or parallel trays running along a pipe rack shall be bonded continuously and earthed
at regular intervals. Trays leaving the pipeline racks, tray expansion fittings and loop connection plates
shall be provided with connecting jumpers to ensure continuity of the route.

All non-current-carrying metal parts and enclosures of electrical equipment and steel structures used
for mounting electrical equipment shall be securely connected to earth throughout the entire unit so
that all exposed conductive parts have the equal potential during normal operation and under short-
circuit conditions. All exposed live parts of equipment, pipework and structural components shall be
effectively bonded to prevent static charge accumulation.

Metal sheaths and steel fittings of cables shall be earthed in the switchgear and at the load end. Care
must be taken to ensure that metal sheathing and armor are joined together at cable branches or
joints.

When designing the earthing and lightning protection system, the requirements of the following
regulatory documents shall be observed:

. RK PUE 2015;

. P-ST-6003 and P-ST-6004;

. ELC-DU-5135-TCO section 3.6;
. SP RK 2.04-103-2013.

All designed equipment grounding and lightning protection solutions are shown on drawings 091-4710-
PPPP-LAY-20040-01; O-4710-P-5084-233102.

8.3 Electrical Design Criteria

8.3.1

Wherever possible equipment is to be selected based on the following criteria:
. Standardization throughout the entire Project;
. Proven technology
. Supply by reputable suppliers
. Repair without the need for special tools and equipment.

. Support from local suppliers is available.

Voltages and Frequency for Distribution and Equipment
The following voltages shall be used in the electrical system design:

Table System voltage values

System Voltage Maximum System Voltage

Normal and Emergency Power
Utilization & Distribution

230 V AC, single phase , 2 conductors + PE, 50 Hz

Lighting (Plant Area) 230 V AC, single phase , 2 conductors + PE, 50 Hz
3- Phase Small Power (Plant Area) 400 V AC, three phase , 4 conductors + PE, 50 Hz
230 V AC, single phase 2-conductor + PE, 50 Hz, fed from
Emergency lighting UPS or internal standby battery incorporated into the light
fitting.

8.3.2

Load Estimation Philosophy and System Fault Levels

The total designed operating load estimate shall be the vector sum of the following loads:
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8.3.3

e All normally operating non-rotating loads excluding loads designated as standby.
o Allreserves for known future loads
e List of mechanical equipment / power consumers

e Lighting and outlet networks

Total loads above are vectorially added to comprise the final design load to the distribution board
and/or MCC.

System fault levels will be identified and reported by short-circuit analyses performed with the ETAP
power system analysis software.

All equipment is selected and fully rated to the required system voltage and short-circuit fault levels,
provided that where such equipment has been rationalized and/or standardized, it is selected such
that it is rated for the maximum fault levels on any of the facilities. Where no alternatives exist to install
switchgear of fully rated assumed short-circuit ratings, HRC fuses shall be used to protect equipment
if the equipment maximum fault rating is below the required fault levels. Current-limiting circuit-
breakers shall not be used.

Design Margins, Factors & Ratings

The factors detailed in subsections below shall be used as a basis in the design and power system
analysis simulations.

8.3.3.1 Short-Circuit Type-Tested Values

Actual assumed short-circuit capacity at any point in the system shall not exceed a maximum of 80%
of the type-tested value of the power distribution equipment.

8.3.3.2 General Sizing Factors

Table General Sizing Factors

Maximum load on the power transformer 80%
Electrical motor loads (LCF) 90%
Diversity factor (plant loads) 80%
Diversity factor (lighting loads) 80%

8.3.3.3 Efficiency Factors

Table Efficiency ratio

1 kW < Motor < 30 kW 0.84-0.94
30 kW < Motor < 200 kW 0.96
Lighting loads 0.96

8.3.3.4 Future Standby Power Increase Factors

Table Standby Power Increase Requirements

Type of equipment Standby power
On all equipment including incoming lines,
20%
feeders, transformers etc.
Standby capacity on MCC (equipped) 0%
Standby capacity on MCC (not equipped) 20%
Standby capacity in buildings (floor space) 25%
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Standby capacity (cable racks) 20%
Underground cable duct 50%
Standby capacity on power cables 25%

8.3.3.5 Ingress Protection Rating - IP Class

The equipment provided by the project is selected and specified to provide safe enclosures for the
most adverse conditions in which it must operate.

to meet the following minimum IP classes unless specified otherwise:

Table IP classes

Equipment Description IP class

MV switchgear (Indoor) IP 4X

Outdoor MCCs / Distribution boards IP 65

Indoor MCCs — Doors Closed IP4X

Indoor MCCs — Doors Open IP 20

On-site switches IP 55

Junction Boxes IP 65
Electrical motors 'P 54 (indoor)

IP 55 (outdoor)

Where equipment is not specifically available to meet such required IP classes these shall be
evaluated individually. Verification of the IP Class with a value of up to IP4X can be performed at the

factory premises. Any value in excess of IP4X shall be tested by an ISO 17025 test laboratory.

8.3.3.6 Voltage Drops

As described in the table below, the following voltage drop values should be applied:

Table. Voltage Drop Limits

Steady State
Voltage Drop

Individual feeders to equipment receiving power from busbars connected
to transformers with tap changing will be sized for a maximum 5 %
voltage drop.

Feeders to remote distribution boards - All feeders to remote distribution
boards such as lighting distribution boards, MCCs etc. shall be sized for
a maximum 2 % voltage drop.

Individual feeders of branch circuits to equipment, loads and or motors
will in general be sized for a maximum 3 % voltage drop.

Under no circumstances will the sum of the voltage drops of the feeder
to a sub-DB and any of the associated branch circuits exceed 5%.

Motor starting
voltage drops

The system shall in general be designed so as to provide for the
following percentage of nhominal voltages at the motor terminals —
Generally no acceleration studies shall be performed.

During the starting of the last (when other motors are running) largest
motor the maximum voltage drop at the distribution board shall be
limited to 10% of nominal voltage.

Motors above = 200 kW shall be determined by the actual torque
requirements.

Motors = 110 kW: max. 85 %
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Motors < 110 kW: max. 80 %

All motor starting voltage drop calculations shall be based on minimum
short-circuit levels at the particular busbar and with the power factor out
of circuit.

The final design shall however consider the actual torque requirements
per each motor application case.

8.3.3.7 Cable Sheath and Core Colour Coding
The following cable sheath and cores shall be used as shown in Table below:
Table. Cable Sheath and Core Colours Marking

Cable function Core type Core use Core colour Sheath colour
Energized Brown
LV power wiring 300/500B Neutral Blue Black
Earthing Green & yellow
o Energized Black
AC control wiring 300/500B Black
Neutral Black
Positive Grey
DC control wiring 300/500B i Black
Negative Grey
Earthing
Bare copper earth conductor
(LV & MV)
Earthin
g 600/1000B | Earthing Green & yellow
(LV & MV)
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9 INSTRUMENTATION AND AUTOMATION

9.1 General Data

This section has been developed in accordance with the requirements of the current RoK regulatory
and technical documents, design technical documentation and in accordance with TCO Specifications,
ensuring safe operation of the production facilities. The criteria and philosophies outlined in this section
shall form the basis for the I&C design.

I&C scope of work includes, but is not limited to, the following construction activities: relocation of
existing equipment, installation of new equipment, replacement of existing equipment, installation of
CCTV cameras, installation of fire detection and alarms in containers for mechanical, control
equipment and for office space, installation of new cables.

The existing Maintenance Shop (MS) space is a large space divided into separate areas for specific
work such as: Valve area, Welding area, Compressors and pumps area, Mechanical area, etc.

Removal of existing partitions (walls) requires removal of existing instrumentation tubes and their
reuse and reinstallation according to the updated mechanical equipment layout plan.

Itis planned to install CCTV cameras in the MS premises covering all working areas inside the building.

9.2 Scope of work for fire detection and alarm system

As part of the IBMOA Maintenance Shop upgrade project, three designed containers listed below are
to be installed in the territory of IBMOA, which are to be equipped with a fire detection and alarm

system:
" Office next to the designed canopy (location to be clarified)
= Test controls next to the bunker area( 30 metres from Maintenance Shop building)
= Room for the lapping machine (inside the Maintenance Shop building)

One Office Container next to the designed canopy is designed to temporarily keep personnel indoors
while temperature tests are being performed.

Another container near the bunker area is designed for temporarily stay of personnel while observing
and administering high-pressure tests.

The third container is for installation of lapping machine to avoid external interference as well as
collecting spray during operation.

I's planned to install a minimum of one smoke/heat detector, light and sound annunciator and manual
call point for each container.

9.3 Instrumentation Design Scope
The 1&C design scope of the project includes, but is not limited to, the following:
. Installation of smoke/heat detectors, manual call points and light and sound annunciators;
o Laying of additional cable trays and/or cable ducts;
. Upgrade the configuration of the existing IC-4710-J-2036 main fire panel;
. Laying of new instrumentation cables;

. Removal of the existing instrumentation tube in the valves area (removal of partition);

Installation of instrumentation tubing in the valve area for mechanical equipment that has been
relocated.

The 1&C design scope includes the following types of work:

. Selection of fire detection devices (detectors, manual call points and light and sound
annunciators) to match the existing fire detection and alarm system. Filling out technical data
sheets, material requisitions, review of technical proposals of 1&C vendors, taking into
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account, first of all, manufacturers included in the list of the manufacturers approved by the
Company.

. Preparation of instrumentation lists, log of input / output signals, updating of existing cause
and effect matrices, calculation of materials for instrumentation and development of cable
routes layouts.

o Assistance to related design departments: to determine the space required to install
instrumentation on site; the need for special structures for maintenance and inspection of
instrumentation; and for power supply to devices. Together with the TCO Ops, drawing up
documentation to describe the control diagram, necessary functions and algorithms.

9.4 Field Instrumentation

94.1

9.4.2

9.4.3

944

9.4.5

Instrumentation Legend and Numeration

Legends and identification numbers of new fire detection devices are assigned in accordance with the
project Specifications 015-000-ITM-SPE-TCO-000-00002-05 “Requirements for Numbering and
Coding. Code Tables”. The ID numbers shall be issued by the TCO Information Management Center.
All new identification numbers for site-installed fire detection devices shall be issued in the format
specified in 015-000-ITM-SPE-TCO-000-00002-02 “Requirement for Instrumentation numbering and
coding”.

Signal Types

The following types of signals shall be provided for designed devices connected to an existing F&G
system:

. 24V DC power supply via the FDnet bus;
o Digital input: dry contact;
o Digital output; 24V DC.

Equipment Standardization

When selecting devices, the VENDORS shall be selected from list of Vendors approved by the
Company's Procurement department. If there is a need to use Vendors and models out of Company’s
Approved Vendor List, they shall be preliminary agreed upon and approved by the Company. All
instruments and devices shall be registered for use in the Republic of Kazakhstan.

All cable glands shall have ISO metric threads to accommodate certified cable glands. The preferred
size is M20x1.5 mm. Spare cable entries shall be plugged with certified plugs.

The operability/accuracy of the instrumentation is sufficient to meet the requirements. Wherever
possible, changes to already selected devices and systems are minimal in order to reduce design,
procurement, commissioning, maintenance, training and operating costs.

As indicated in TCO Specification TCO A-ST-2008, the International System of Units (SI) is used for
the units of measurement.

Environmental conditions

All designed facilities are located in a safe zone within the IB area where there are no nearby process
units. Certification for hazardous areas is not required for designed units under this scope.

The designed devices are designed for continuous operation under the environmental conditions
outlined in the ‘environmental parameters’ section of this document.

The permissible rating of protection against moisture and dust ingress for all devices installed in
controlled environments shall be at least IP44 in accordance with IEC-60529, and devices installed
outdoors shall have a protection rating of at least IP65.

Winterization Activities

All outdoor fire alarm devices shall be installed in accordance with the Vendor's recommendations and
fulfill the requirement of A-ST-2008 with temperatures from -36°C to +44°C.
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9.4.6 Electromagnetic Compatibility / Radio Frequency Interference Protection

All electronic instrumentation complies with the requirements for electromagnetic compatibility (EMC)
and radio frequency interference (RFI) as defined in IEC61000 or similar applicable standards.
Compliance with the requirements shall be confirmed by testing and / or certification documents.

9.5 Cable Networks

The cable routes shall be laid in the existing cable trays, if necessary, new cable trays shall be installed
in compliance with the requirements of the RK PUE and COMPANY specifications. Internal cabling
shall be arranged in trays, separated from electrical cables. Also, fire alarm cables shall be separated
from telecommunication system cables.

The cable used in the design shall comply with the COMPANY standard ELC-SU-3551-TCO. Cable
installed indoors shall not be armored. The cables shall not be connected together. Cables shall be
permanently marked in an indelible manner.

Cables shall be clearly identified at both ends with a robust and weatherproof cable identification tag
that carries the cable number per the agreed cable identification system. Cable numbers shall be
unique throughout the site.

Cable numbers shall be embossed on a stainless steel plate.

Identification markers shall be fitted to cables at both ends and where they pass through drawpits and
each 10 meter along the route. All cable cores shall be assigned a unique identifier. All spare cores
shall be labelled as such.
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10 TELECOMMUNICATION AND CCTV
10.1Scope of Work

The purpose of this section is to describe the scope of work for the installation of CCTV cameras in
the MS premises in all work areas inside the building. The type and model of cameras shall be selected
from a list of approved vendors provided by TCO. All new cameras shall be connected to the overall
TCO network via the existing telecommunication panels installed in the Maintenance Shop building.
There are five rooms with existing telecom panels that are being used to connect newly installed video
cameras. The CCTV cameras shall be electrically powered via PoE (Power over Ethernet) technology
- the transfer of electrical power along with the transmitted data.

The project involves the installation of a new container with a remote control panel for the outdoor test
bench/hopper-type bin (north side of the IB MOA building). This test bench includes a video
surveillance system for remote monitoring of tests in the hopper-type bin. Installation of the CCTV
camera in the hopper-type bin according to the recommendations of the equipment Vendor.

Additional test bench/bunker with remote control panel will be installed inside the MS premise. This
test bench is in use at another existing TCO facility. The project involves the removal of this test bench
from its existing location and re-installation in the MS. This test bench includes a CCTV system for
remote monitoring of tests in bunkers. Temporary removal from the existing location and re-installation
at the new location will be carried out according to the recommendations of the equipment Vendor.

The cable used in the design shall comply with the COMPANY standard 040-0000-111-SPE-000-000-
00007-00. Cable installed indoors shall not be armoured. The cables shall not be connected together.
Cables shall be permanently marked in an indelible manner.

The cable routes shall be laid in the existing cable trays, if necessary, new cable trays shall be installed
in compliance with the requirements of the RK PUE and COMPANY specifications. Internal cabling
shall be arranged in trays, separated from electrical cables. Also, the telecommunication system
cables shall be separated from the fire alarm system cables.

All CCTV outdoor devices shall be installed in accordance with the Vendor's recommendations and
fulfill the requirement of A-ST-2008 with temperatures ranging from -36°C to +44°C.

The scope of design work for the telecom part of the project includes, but is not limited to, the following:

o Laying of additional cable trays and/or cable ducts;

. Updating the configuration of existing telecom equipment;

. Installation of CCTV cameras in the MS premises and outside;
o Laying of new instrumentation cables;

. Dismantling of the existing CCTV system of the test bench (FGP supply);
. Installation of CCTV system of the test bench (GEMKO scope of supply).
. Installation of CCTV system of the test bench (GEMKO scope of supply).

10.2Telecom design scope
The telecom design scope includes the following types of work:

. Selection of new telecom equipment (cameras, switches, cables) to match the existing CCTV
system. Preparation of material requisitions, review of technical proposals of 1&C vendors,
taking into account, first of all, manufacturers included in the list of the manufacturers
approved by the Company.

. Preparation of telecom equipment list, layout diagrams, interconnection diagrams,
development of cable routing diagrams;

. Assistance to related design departments: to determine the space required to install
equipment on site; the need for special structures for maintenance and inspection; and for
power supply to devices. Together with the TCO Ops, drawing up documentation to describe
the control diagram, necessary functions and algorithms.
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10.3Access Control System

In order to ensure the safety of high-pressure tests, it is necessary to provide access control for
personnel to the bunker area located in the open air (north part of the IBMOA building). For this
purpose, ILF will investigate and propose standard solutions to TCO to apply the control system to the
existing bunker fencing system.
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11 ENVIRONMENT PROTECTION

The Environmental Protection section is developed in detail and submitted as a separate document.

When performing all construction and installation works, it is necessary to comply with the
requirements of environmental protection, maintaining its sustainable ecological balance and not to
violate the land use requirements established by the legislation on environmental protection. The
following conditions shall be met for environment protection:

o The standard containers shall be provided at workplaces and construction sites for household
and construction waste;

. Petrol, oil and lubricants shall be drained only in specially designated and equipped places;

o Only special space, water and materials heaters shall be used;

3 Compliance with the requirements of local environmental authorities.
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12 OCCUPATIONAL HEALTH AND SAFETY MEASURES

Occupational health and safety measures shall be organized in accordance with the legislative national
regulatory documents of the Republic of Kazakhstan, as well as TCO occupational health and safety
documents. Duties and responsibility for the implementation of occupational safety management
functions, solving technical, technological and organizational issues on occupational safety are
assigned to the management, chief specialists, heads of services, in accordance with the Regulation
on duties, rights and responsibilities of management and engineering and technical employees of the
organization, developed and approved in the prescribed manner by the management.

Organizational, technical work, ensuring the implementation of occupational safety measures shall be
carried out by HSE specialists.

The basic principle of activities in the labor protection field at all levels of management is to recognize
and ensure the priority of workers' life and health in relation to the results of production activities.

The main directions of implementation of the complex of organizational and technical measures on
labor protection at all levels of production are:

e Training of personnel in labor safety rules;

e Ensuring safe operation of production equipment;

e Ensuring safety of production processes;

e Ensuring safety of production buildings and structures;

e Improvement of sanitary and living conditions of workers;

e Providing maintenance personnel with personal protective equipment;
e Sanitary and housekeeping services for operating personnel,

e Ensuring optimal labor and rest conditions;

e Therapeutic and preventive care for maintenance personnel;

e Occupational health and safety promotion.
HSE Specialists shall exercise control over:

e Safety of technological processes and production equipment;

e Compliance with the rules set forth in the TCO Policy and relevant governmental regulations,
rules, instructions on labor protection and industrial sanitation by the company's personnel,

Organization of training, knowledge testing and certification of workers, engineers, technicians
and employees in occupational health and safety;

Timely testing and technical examination of apparatus, pressure boilers, lifting mechanisms,
control devices subject to periodic testing and examination by the relevant services;

The condition of safety devices, blocking devices and other technical safety equipment;

e Implementing activities to create healthy and safe working conditions.

Safe work practices and labor conditions in the Company, drawing up of recommendations and
proposals in this field shall be ensured by permanent labor safety commissions and specialists for
control over labor conditions.

The Health, Safety (HSE) and Environmental Management System for the newly designed facility will
be integrated into the existing HSE Management System.

All design solutions are aimed at ensuring favorable and safe working conditions at each workplace.

12.10rganization of works

Safety issues shall be a top priority at the facility when performing construction and installation work.
It is necessary to be guided by and strictly comply with the Labor Code “Occupational Health and
Safety in Construction”
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The workers shall have meals in the existing canteen located directly in the shift camp and, therefore,
dining premises shall not be provided at the construction sites.

Medical and housekeeping services for personnel are provided in the medical facilities of the TCOV.
In case of serious diseases that pose a threat to life, transportation of patients by means of sanitary
aviation to Atyrau is envisaged.

12.2 Collective and Personal Protective Equipment

Personnel engaged in the relevant activities will be provided with the equipment and information
required to perform the work safely and with minimal risk. First aid means that fit the scale of the work
and the risk of accidents shall be available at the site. In case of identification of any health hazards
at the site, the site personnel shall pass the Protective Measures training. One-time and regular
medical examinations conducted by a doctor shall be arranged.

The following services are provided to protect personnel and equipment:

o Technical Supervision;
° Safety Service;
o Emergency Response Team and Rescue Service.

The facility will keep a daily record of manpower at sites, arriving and departing personnel, regardless
of the length of their stay. Persons are not allowed to stay at the project sites unless it is permitted by
the responsible manager.

Emergency stock of special overalls, special footwear and first aid kits shall be provided at the work
site.

Hypochlorite spills shall be removed by flushing with water and subsequent cleaning. The following
PPEs for workers shall be used:

o - rubber gloves, goggles when cleaning spills of sodium hypochlorite;

° Respirators, glasses, rubber gloves, goggles when preparing salt solution.
The use of PPE shall ensure:

° reducing the level of harmful factors to the value established by the applicable sanitary
standards;
° protection from the effects of hazardous or harmful production factors accompanying the

adopted technology and working conditions;

° protection from the effects of hazardous or harmful production factors arising from a violation
of the technological process.

Personal protective equipment shall meet the state standards, technical aesthetics, ergonomics and
shall be certified for conformity in order to provide effective protection and ease of use. Personal
protective equipment for which there is no technical documentation is not allowed for use. Special
clothing, special footwear and other PPEs issued to employees shall correspond to the nature and
conditions of work and ensure occupational safety. Employees are obliged to correctly use the special
clothing, footwear and other PPEs provided at their disposal.

The employer shall ensure the timely issuance, dry cleaning, washing, repair, and dedusting,
disinfection of special clothing and other PPEs, used for activities associated with significant dustiness
and exposure to hazardous and industrial factors, at its own expense. Washing, dry cleaning and
repair of special clothing and footwear shall be provided by the company or carried out under contracts
with specialized organizations. Workers are provided with a spare change of the PPEs for the period
of their washing, dry cleaning, repairing, dedusting and disinfection. Special clothes shall be washed
once every 6 days for severe contamination and once every 10 days for moderate contamination. In
the event of damage or loss of special clothing, footwear and other PPEs through no fault of the
employee, the employer shall issue another set of functioning special clothing, special footwear and
other PPEs. Cleaning of special clothing with solvents, gasoline, kerosene, emulsion is not allowed.

Personal protective equipment shall be subject to periodic inspections and tests in the manner and
within the time limits established by the PPEs specifications.

The personal and collective protective equipment depending on the work performed, are indicated in
the table below
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No. Activities PPE CPS
1. Loading and unloading operations with | Safety overalls, safety | Protective fencing,
bulk, dusty and hazardous materials boots / shoes, respirators, | danger signs
gloves, safety helmets
and safety glasses
2. Welding and cutting Safety overalls, safety | Protective  fencing,
boots / shoes, gloves, | danger signs
safety helmets and face
shields and goggles,
earplugs
3. Indoor finishing or anti-corrosion work | Safety overalls, safety | Ventilation and air
using hazardous chemicals boots, respirators, gloves, | purification
safety helmets and | equipment
goggles
4, Operation of machines with high noise | Safety overalls, safety | Remote control,
level boots / shoes, gloves, | fencing boards
safety helmets, noise-
absorbing earmuffs,
earplugs
5. Outdoor work at air temperatures below | Sheepskin coats, coats, | Warming posts
minus 40°C winter boots, gloves, hats,
face shields, thermal
masks that protect the
respiratory system from
cold exposure
6. | Other works Safety overalls, safety | As required
boots, (gloves, safety
helmets and safety
glasses
7. | Work at Height Safety overalls, safety | handling devices
boots, gloves, safety
helmets, safety belts,
lanyards, knee pads,
elbow pads, shoulder
pads, hand grips,
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1 OBLUEE

1.1 BBeaeHue

HacToswwun goKyMeHT OnuCbIBaeT Lenn U OCHOBY MPOEKTUPOBAHUS MO NPOEKTY MOAEepHU3aLMM PEMOHTHO-
MexaHumyeckoro uexa B YOUTO Tb. 3paHne YOUTO TB pacnonoxeHo Ha MeCTOpoXaeHun TeHrus
XKbinblonickoro pavioHa Atbipayckorn obnactun. YOUTO Tb aBnsieTcs OCHOBHBIM LiEeHTpanbHbIM LIEEXOM, rae
BbINOMHAOTCSA BCce paboTbl MO TexHuyeckoMy obcnyxuBaHuto arperatoB TLO. 3paHue pasgeneHo Ha
oTAenbHble Lexa/30Hbl (MEeXaHUYeCKUA LieX, y4acTOK HAacOCOB U KOMMPECCOPOB, Y4aCcTOK CBapKMW, y4acToK
UCMbITaHWS KNanaHoB, MHCTPYMEHTAanNbHbIN LEX, pasfnuyHble 0MCHbIE MOMELLEHNA N T. 4.).

Llenbto npoekta sBRsieTCA MOAEPHU3AUUA PEMOHTHO-MexaHumdeckoro uexa B YAUTO Tb ans
yOooBneTBopeHuns dyaywmx notpebHocrten MNBP.

MpoeKT BbINONHEH B COOTBETCTBMU C TpebOBaHMSMU OEACTBYIOLNX HOPMATUBHO-TEXHUYECKMX OOKYMEHTOB
Pecny6nuku KasaxctaH, TY n uHcTpykuun no texHuke 6esonacHoctn TLWO, obecneunBatowmnx 6e3onacHyto
3KCMnyaTauuio 3anpoekTMpoBaHHOro obbekTa. Llenbio HacTosillero naketa [OOKyMeHTauuMu sBnsieTcs
npeacTtaBneHne MHgopmauMm B OpraHbl FOCY4ApCTBEHHOrO Haz3opa M KOHTPOMS ANs yTBEPXOEHUS B
YCTaHOBMIEHHOM MOPSAKE W MOCMNe YTBEPXKAEHWUS MONyYMTb paspelleHVe Ha BbIMOSIHEHWE CTPOUTENbHO-
MOHTaXHbIX paboTt cornmacHo CH PK 1.03-00-2022.

1.2 CokpalwieHus n onpepeneHus

B naHHoMm AOOKYMEHTE UCNOJNb3yHTCA crneayruime cokpaleHna n onpeageneHna:

TWO TeHruswesponn — BnageneL 1 onepatop 3asoga n 06opynoBaHUsA/06bEKTOB AN MpoeKkTa
ILF ILF Kazakhstan Consulting Engineers

PK Pecnybnuka KasaxctaH

MOCT locypapcTtBeHHbln CTaHgapT

ETAP MporpammHoOe obecneveHre aHanm3a SHepProcUcTeEMbI
KW1N KoHTponbHO-n3mepuTensHble Npnbopsl

KUMunA KoHTponbHO-n3mepuTensHble Npnbopsl U aBTOMaTHKa B TErKOBOCMIaMEHSAOLWNXCA cpeaax
M3K (IEC) MexxgyHapoaHasi afiekTpoTeXHNn4eckass KOMMccus
0C3 KapTbl 06Lero cencMmyeckoro 3oHaNPOBaHUA

NP MpoekT Byayuwero PacwmpeHus

noc lMpoeKT opraHmn3auumn CTpouTenbCcTBa

nya [MpaBuna ycTponcTBa aNeKkTpoyCcTaHOBOK

PML] PeMOHTHO-MexaHu4eckmin Lex

PLL, PacnpegenutenbHbin WKt

Cb Cuctema 6e3onacHoCcTm

cum3 CpeqncTtBa HAMBUOYanbHON 3almThbl

CH PK CrtpoutenbHble HopMbl PK

CHulT PK CrtpouTtenbHble HOpMbI M Npasuna PK

Chn PK CrtpoutenbHble npasuna PK

CK3 CpeqacTBa KOMMeKkTUBHOM 3alLnThI

Cb Cuctema 6e3onacHocTm
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Tr TpaHcdhopmaTopHas noacTaHUMs
Y3OUTO MNb Yyactok SkcnnyaTtauumn un TexHudeckoro O6cnyxueaHus MNponssoacteeHHoM basbl

TM TpaHcdhopmaTopHas nogcTaHUmMs
TY TexHuyeckune ycrnosus
wya LLnTel yyeTa anekTposHeprum
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CCbINIOYHbIE CTAHOAPTDI

[okymeHT Ne

HasBaHue

Pep.

Hata

O6Lwan yacTtb

CH PK 1.02-01-2023

TunoBoe NpoekTupoBaHue

CH PK 1.03-05-2011

OxpaHa Tpyoa u TexHuka 6GesonacHocTn B
cTpouTenbCcTBe

CIN PK 1.03-106-2012

OxpaHa Tpyda W TexHuKka GesonacHocTU B
cTpouTenbCcTBe

CH PK 1.02-03-2022

Mopsigok paspaboTku, cornacoBsaHms,
YTBEPXOEHUA U COCTaB MPOEKTHO-CMETHOM
AOKYMeHTauun Ha CTPOUTENBLCTBO
(c nameHeHusaAMHK " OOMNOMHEHMSIMU MO

cocTosiHMIo Ha 26.07.2023 r.)

CH PK 3.02-27-2023

npOI/I3BOJJ,CTBeHHbIe 30aHn4Aa

CH PK 4.04-08-2023

MpoekTupoBaHue 3neKTpocHabxeHust
NPOMbILLUIIEHHbIX NPEANPUATUI

CH PK 2.04-07-2022

Tennosas 3awmTa 3gaHnn

CIn PK 2.02-101-2022

MoxxapHas 6e30nacHOCTb 34aHUA U COOPYXKEHWI
(c usmeHeHnsamun ot 24.10.2023 r.)

CH PK .1.03-12-2011

npaBVIJ'Ia TEXHUKN 6e3onacHocTu npu
npon3BoncTtee ANEKTPOCBAPOYHbIX n
ra3ornjiaMeHHbIX pa60T

OHTM-14-93

Hopmbl  TEXHONOMMYECKOro  MpPOEKTUPOBAHMS
npeanpusaTun MaLLMHOCTPOEHUSA,
npubopoCcTpoeHns n meTannoobpaboTkm

OHTI 09-93

Hopmbl  TexHonormyeckoro
npeanpusTuii MaLUNHOCTPOEHMS,
npubopocTpoeHms " MeTannoobpaboTKu.
PeMOHTHO-MexaHu4Yeckme Lexm

NpoeKTnpoBaHnA

OHTI1 06-86

TEXHOOrMyecKoro
npeanpusaTumn

O6uecotosHble
NPoeKTUpoBaHNA
MaLUWHOCTPOEHNS, nprMbopocTpoeHns 7
meTannoobpaboTtkn. Llexu no u3rotoeneHuto
cneynanbHOro  TEXHOJIOTMYECKOro W He
CTaHOapTM3NPOBaHHOIO obopyaoBaHus,
cpeacTs MexaHusauun U asTomaTusauumn n opr-
TEXOCHACTKN

HOPMbI

Mpukaz  MwuHucTpa
YpesBblYaHbIM
cuTyaumsim

2022 roga Ne 55

no

Pecnybnuku
KasaxcTaH ot 21 (peBpansa

06 yTBEPXOEHUN Mpasun NnoXxapHomn
6GesonacHocTn (c N3MEHEHNSMU n
OOMOoMHeHMaAMM no coctosHMo Ha 07.08.2023 r.)
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OokymeHT Ne

HasBaHue

Pegp.

OaTa

Mpukaz MwuHucTpa no
YpesBblYaHbIM
cutyauusm  Pecnybnuku

KazaxctaH ot 17 aBrycta
2021 roga Ne 405

06 yTBepXXaeHUN TEXHUYECKOro pernameHTa
«O06Lwune TpeboBaHUA K NoXKapHOW
6e3onacHOCTU» (C USMEHEeHUSMU 0
cocmosiHuo Ha 24.10.2023 2.)

3akoH Pecnybnuku
KaszaxctaH oTr 16 wuwongd
2001 roga Ne 242-II

O6 apxuTeKTypHOWN, rpagoCTPOUTENBHON U
CTpoOuUTENbHON AeaTensHocTn B Pecnybnuke
KazaxcTaH (C M3aMeHeHMAMU 1 JONONHEHNSMU
no coctosiHmio Ha 07.01.2024 r.)

Tpy6onpoBoaHas YacTb

ClN PK 4.01-101-2012

BHyTpeHHWIN BOOONPOBOA M KaHanm3auus
30aHNIA N COOPYXEHUN (C U3MEHEHUSIMU OT
24.10.2023 r.)

CH PK 4.01-01-2011

BHyTpeHHMIA BOgOMpPOBO4 M KaHanu3auus
30aHUA N COOPYXEHUN (C U3MEHEHWsMU OT
24.10.2023 r.)

NACE MR 0175 /1SO
15156

MeTannuyeckne matepuvarnsl ans HePTAHOro
060pyaoBaHNst, CTONKME K PacTPECKUBaHWUIO
noA HanpskeHWeM B cpeae Cynbdnaos

NACE TM 0284

OueHka Tpybonpoeoaos n CocyaoB,
paboTatolmx noa AaBnNeHNEM Ha YCTOMYMBOCTb
K pacTpeckMBaHuio B BOLOPOAHOM cpeae

APl 1104 MpaBuna ceapku Tpyo
ASME B31.3 TexHonornveckme TpybonpoBoabl
ASME B-31.8 Cucrembl rasoTpaHCnoOPTHbIX "

pacnpefenuTernbHbIX TpyGonpoBoaoB

-CTpOI/ITeanaH 4yacTb

CH PK 2.01-01-2013

3awmTa
Koppo3uu

CTPOUTENbHbIX KOHCprKLJ,VIVI oT

CIn PK 2.03-30-2017

CTpoutenbCTBO B CeEWCMUYECKMX 30Hax (c
U3MEHEHNAMU U JOMNOSTHEHUAMU MO COCTOSIHUIO
Ha 08.04.24r.)

Cln PK 2.01-101-2013 3awmuta  CTPOUTENbHbLIX  KOHCTPYKUMW  OT
KOppo3uu

CIlM PK 5.01-101-2013 3eMnsHble COOpYXeHus, OCHOBaHuA 7]
dyHOaMeHTbI

CH PK 5.01-01-2013 3eMnsHble COOpYXeHus, OCHOBaHuA 7]
dyHOAaMEHTbI

CIN PK EN 1990:2002 OcHoBbl NPOEKTUPOBaHUA HecyLmx

+A1:2005/2011 KOHCTPYKUUI

HTM PK 01-01-3.1(4.1)-
2017

Harpysku n Bo3gencraeus

CIn PK EN 1991-1-3:

BosgencTBus Ha HecylmMe KOHCTpyKuuun. YacTb

2004/2011 1-3. O6wme Bo3gencTBusa. CHerosble Harpyskm
CIMN PK EN 1991-1-4: BosgencTeus Ha HecylmMe KOHCTpyKuuun. YacTb
2005/2011 1-4. O6wwre Bo3aencTBUS. BeTpoBble Harpysku

C n3MeHeHnsiMU No coctosiHuio Ha 30.12.2021 r
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OokymeHT Ne

HasBaHue

Pegp.

OaTa

CMN PK EN 1992-1-1:
2004/2011

MpoekTnpoBaHne Kenes3obeTOoHHbIX
KOHCTpyKumn. Yacte 1-1. O6wme npasuna u
npaswuna ang 3gaHumn

CMn PK EN 1993-1-1:
2005/2011

lMpoekTnpoBaHMe  CTamnbHbIX  KOHCTPYKUUA.
Yactb 1-1. Obwme npaBuna v npasuna gns
30aHUn

CIn PK EN 1993-1-8:
2005.

lMpoekTnpoBaHne  cTanbHbIX
YacTb 1-8. PacueTt coeguHeHumn

KOHCTPYKLNA.

CMN PKEN 1997-1:

eotexHnyeckoe [lpoekTupoBaHue. Yactb 1.

2004/2011 OO6wwme npasuna
CI PK EN 1997-2: eoTexHnyeckoe [lpoekTupoBaHue. Yactb 2.
2007/2011 VccnepgoBaHue 1 ucnblTaHue rpyHTa.

CIN PK 5.01-102-2013

OcHoBaHUA 34aHUIA U COOPYXKEHUI

CH PK 5.01-02-2013

OcHoBaHUA 34aHUIA U COOPYXKEHUI

CH PK 3.01-03-2011

"eHeparnbHble
npeanpusaTuin

nnaHbl NPOMbILUJIEHHbIX

CIN PK 2.04-01-2017

CTpOVITeJ'IbHaﬂ KnnmartoJorna

FOCT 12.0.004-2015

Cuctema crtaHgaptoB 6e3onacHocTn Tpyaa
(CCBT). Opranusauus oby4eHus 6esonacHoCTU
Tpyaa. Obwme nonoxeHus

Guide — IStructE /
Concrete Society

CraHpapTHass  meToauka
BGETOHHbIX KOHCTPYKL I

KOHCTPYyUpOBaHus

ACI 315

KoHcTpynpoBaHune 6eTOHHbIX KOHCTPYKLNIA

Guide — ACI SP66

PyKOBOD,CTBO no apMmpoBaHuto

SneKTpVI‘-IeCKaH YyacTb

My3 PK 2015

lMpaBuna ycTponcTea anekTpoyctaHoBoK PK

CN PK 2.04-103-2013

YCcTponcTeo 30aHUN "

COOpYXeHui

MOJTHME3aLnTbI

CH PK 4.04-07-2023

SJ'IeKTpOTeXHVI‘-IeCKVIe YCTpOIZCTBa

CIn PK 4.04-107-2013

SJ'IeKTpOTeXHVI‘-IeCKVIe YCTpOIZCTBa

YacTtb aBTOMaTU3aLumn

CIn PK 2.02-102-2022

I'Io>|<apHaﬂ aBToOMaTuKa 34aHnn N COOPYXeHUn

P 25.953-90

CncteMbl aBTOMaTUYECKOrO MNOXapOTyLUEHUS,
NnoXapHOW, OXPaHHOM U OXPaHHO-NOXapHOMN
curHanusauun. Obo3HavyeHus YCNOBHbIE
rpagouyeckme 3NeMeHTOB CBA3N

CH PK 2.02-02-2023

lMoxapHas aBTOMaTtuKa 30aHUN U COOPYXKEHWUN
(c nsmeHeHuamu ot 22.01.2024 r.)

CH PK 4.02-03-2012

Cucrtemsl aBTomMaTusauunn

CIn PK 4.02-103-2012

Cuctembl aBTOMaTU3aL MK

CH PK 3.02-18-2011

CTpyKTyprpOBaHHbIe kabenbHble ceTu. MoHTax.

CHwuIT PK 3.02-10-2010

YCTPOMCTBO CUCTEM CBSI3W, CUrHanusaumm u
AvcneTyepusaLmmn MHxeHepHoro o6opyaosaHus
XWUMbIX 1 0BLLECTBEHHbIX 30aHIA.
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HOokymeHT Ne HassaHue Pepa. Oata
CT PK 2644-2015 Kabenn kKomMOuMHMpOBaHHbIE ANt CUCTEM
BUAeoHabnoaeHns
CpeactBa " cuUcTeMbI OXpaHHble
CT PK 3360-2019 TenesmsnoHHole.  Knaccudpumkaumsa. OO6wme
TexHuyeckue TpeboBaHuda. Metoabl UCNbITaHUSA.
CncteMbl aBTOMaTUYECKOrO MNOXapOoTyLUEHUS,
P[] 25.953-90 NoXapHOW, OXPaHHOM U OXPaHHO-MOXapHOMN
curHanusauuu. O603HayeHuns YCIOBHblE
rpaduyeckune areMeHToB CBA3MN
2.2 TexHu4veckue ycnosusa TLUO
OokymeHT Ne HasBaHue Pen. Oata
O6was yacTb
A-ST-2008 OcCHoBHble MHXeHepHble AaHHble NMpoekTa uo3 26.09.23
McxogHble aaHHble s NPOeKTUPOBaHUS CUCTEM 18.04.19
F-0000-B-SPE-10001 Huskoro gasnenuns TLWO — KputuyHble 1
MeponpuaTUs
SID-SU-5106-TCO Pykosogcteo TLLIO no 6e3onacHocTy npu 5 21.11.19
NPOEKTUPOBaHMUMN
015-0000-ITM-SPE-TCO- | 1060 0anus k Hymepawmm 1 koamposke uo2
000-00002-01 P ymepau AP
TpybonpoBogHas 4acTb
PIM-DU-5138-TCO MpoekTupoBaHue TpybHON 06BA3KM uos5 20.12.23
PIM-DU-5153-TCO MpoekTnpoBaHue TpybHbLIX onop uo2 30.11.23
QAM-SU-2411-TCO YpaneHvne okanuHbl M 04MCTKa CTanbHbIX TPy6 uol 26.08.21
PIM-SU-2505-TCO V|3FOTOBJ'I€HI/I? TpyOHOM 06BA3KN U3 U2 17.11.22
yrnepoancTon ctanm
PIM-SU-3541-TCO MmppaBnnyeckme UcnbiTaHUS Ha3eMHbIX > 20.02.18
TpyOONpPOBOAHLIX CUCTEM
PIM-SU-5104-TCO 3akynka knanaHoB 4 5.11.19
PIM-SU-5209-TCO dnaHueBble Npoknagkn n 6onToBble coeguHEHUs UO3E 28.03.22
COM-SU-4743-TCO HapyXHble NoKpbITUs uo5 25.12.23
COM-SU-5191-TCO Cuctembl NOKpbITUSA 3E 05.03.19
IRM-SU-1381-TCO Tennounsonauusa ans ropsiunx TpybonpoBoaos., U0o3 26.10.22
COCy[0B U TENNTOOOMEHHUKOB
LiBeToBasi MapKkupoBka a5ieMeHTOB TpyOHOWM 25.05.13
L-ST-2006 006BSI3KM 1 OTCNeXnBaHne TpybonpoBOAHbIX 4
MaTepuanos
L-ST-2009 TexHu4eckune ycrnoBus Ha nocTaensiemble TpyObl, 9 20.03.18
UTHHIM 1 bnaHubl
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[OokymeHT Ne HasBaHue Pepn. Hata
L-ST-2014 Bpesku B cuctemy Tpybonpoeogos 2 29.07.13
L-ST-2025 TunoBble getanu cuctem TpybonpoBoaoB uo5 23.08.22
L-ST-2026 TpybonpoBogHble hnaHubl 0 30.09.06
L-ST-2029 Moctaensemsble NMpoknagkm uo5 06.09.23
L-ST-2030 TpeboBaHus Ha 3aKynKy OONTOBLIX COEAUHEHUIA 2 20.01.15

oT. Oetann onop Tpy6onposoaos — OnopHbie 15.11.22
L-ST-6069 BaLLIMaKN uo2
HeTtann onop TpyGonNpoBOAOR - aHKepbI, 15.11.22
L-ST-6070 HanpasnsawLwmne u BepTUKarbHble Onopbl uo2
Tpybonposoaos
L-ST-6071 HeTtanu onop Tpyb6onpoBOAOB - Landgbl n uo2 15.11.22
dyHOaMeHTHbIE OMopsbI
L-ST-6073 Hetanu onop Tpy6onposogos OnopHble uo3 09.01.24
KOHCTPYKUMYK
L-ST-6074 HeTtanu onop TpybonpoBOAOB - OMOpPbI Manoro U03 15.11.22
anameTtpa 1 BcnoMmoraTernbHble onopbl
Hetann onop TpyGonpoBOAOB - OnopsbI uo2 15.11.22
L-ST-6076 TpyOONpOBOAOB HN3KOW TeMMNepaTypbl 1
aHTMBUBpPAaLMOHHbLIE OMopbl
W-ST-2004 MaTepuansl, npUMeHsemMble BO BNaXHON 5 22.10.19
CepoBOAOPOAHON cpeae
o, TexHu4eckme ycnoBus Ha cBapky, NCTo 1 10.10.23
W-ST-2011 HepaspyLLalLLmMIA KOHTpOnb TpybonposoaoB uo3
TpyGHasa 0bBA3Ka TEXHONOrMYECKOro 11.12.12
W-ST-2025 obopyaoBaHus, cBapka, nocnecsapoyHas 1
TepmoobpaboTka 1 HepaspyLualLne UCbITaHNs
X-000-L-PRO-0001 Mpoueaypa npoBegeHns ruapocTaTuyeckoro U04 09.10.23
ucnbiTaHusa TpybonpoBOaHOM CUCTEMBI
CtpouTtenbHas 4YacTb
CIV-DU-5009-TCO Kputepuu npoekTupoBaHus 3gaHun un U03 12.09.21
COOpYXXeHNN
SID-SU-5106 PykoBoacTBO No TexHWKke 6e30nNacHOCTM Npu > 21.11.19
NPOEeKTUpPOBaHUM
al1.209. M3roToBneHve MeTanfnoKoHCTPYKLMIA U3 27.06.22
CIV-SU-398-TCO KOHCTPYKUMOHHbIX 1 NMPOYMX BUOOB CTanm UO4E
CIV-SU-850-TCO ApPMUPOBAHHBI 1 HEapMUPOBaHHbLIN BETOH 3E 30.12.19
CIV-SU-581 MoaroToBka nnowagkn, 3eMnsiHble paboTbl 1 uo2 04.05.22
obpaTtHas 3acbinka
S-ST-6002-01 MopepHusauna nnowagku. TY Ha maTepuansl — 0 26.03.13
Joporu u mowleHne, nuct 1.

AneKkTpuyeckas YacTb
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OokymeHT Ne HasBaHue Peg. Oarta
ELC-SU-1207-TCO PacnpegenurenbHbIn WUT HU3KOMO HanpsXKeHus uo1l 19.12.20
ELC-DU-5135-TCO Obuwee YCTPOWCTBO 3MEKTPOYCTAHOBOK HAa3eMHbIX Uos 30.12.20

COOpYXeHNN
ELC-SU-5136-TCO CucTtema anekTpu4eckmx TENOCMYTHMKOB uol 24.11.22
OpraHunsaunoHHbIE MePONPUATUS,
UTE-118 obecneunBawLme 6e3onacHoCcTbL paboT B
3NEKTPOYCTaHOBKax U OXPaHHOW 30He
anekTpudecknx ceten TLLO
YacTb aBTOMaTM3aumum
FEPM-DU-1501-TCO TpeboBaHUs K pasMeLLeHNto 4aT4YMKOB 0 10.01.14
oBHapyXeHus noxapa u rasa
ICM-DU-5088-TCO lMpoekTnposaHue cucTem aBapuUnHoOn > 27.08.18
curHanusaumm
ICM-DU-6003-TCO OcHoBbl npoekTnpoBaHust KU uo4 10.12.21
ICM-DU-6036-TCO CucTtembl 06HapyXeHust noxapa u rasa uos5 30.06.23
ICM-PU-5139-TCO MoHTax, npoBepka, WCMbITaHWe W BBOL B 30.11.23
akcnnyaraumio KOHTPOJIbHO-U3MEPUTESbHbIX uo4
npnbopos.
ELC-SU-3551-TCO JloTkoBbi kabenb KNI 300 B. 3E 02.08.19
040-0000-111-SPE-000-000- | TexHunyeckne ycnoBus Ha kabenu ans cuctem uo6
00007-00 cBa3un, 6esonacHoctn n OBKB MBP/MYY[
015-0000-SEC-LST-FGP- FGP Security Systems. List of Mandated and L02
000-00002-00 Benchmark Equipment.
I-ST-6001 TexHu4eckmin ctaHgapT. YCrnoBHble 0603HaYeHUs U02 25.05.23
CUCTEM CBSA3MN.
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3 O6uwasa noscHMTenbHaaA 3anucka

3.1 CBegeHust 0 MecTe HaxoXaAeHUn o6beKTa U 0 NpeanpUATUN

3naHne YOUTO Ib pacnonoxeHo Ha mectopoxaeHun TeHrns XKbinblonckoro panoHa ATbipayCKoMn
obnactn. YOUTO IMb aBnsieTcst OCHOBHbIM LieHTpanbHbIM LIEXOM, IAe BbINOMHATCS BCe paboThbl No
TexHuyeckomy obcnyxuBaHuio arperatoB TWO. 3paHve pasgeneHo Ha OTAeNbHble Lexa/30Hbl
(MexaHn4yeckun Lex, y4acTOK HacOCOB WM KOMMNPECCOPOB, Y4aCTOK CBapKW, Y4aCTOK WUCMNbITaHUS
KnanaHoB, MHCTPYMEHTanbHbIN LUeX, pa3fnyHble OPUCHbIE NOMELLEHNUS U T. A4.).

B HacTosillem [okymeHTe paccmaTtpuBaloTcs paboTbl MO CTPOMTENLCTBY HaBeca, MroLlazku
XpaHeHUs ra3oBbiX 6aNIOHOB N AEMOHTaXHble paboTbl CTPOUTEMBHBIX KOHCTPYKLNA U 0B0PYAOBaHUS.
CeepgeHnsa o6 ycTaHOBKe HOBOro OOOpYAOBaHUSA, OMWCAHHBIE HWXKE, HOCHAT WCKIIOYUTENBHO
MH(OPMATMBHbBIN XapakTep U paccMaTpuBaloTCH B OPYroM NMpoekTe.

3.2 OcHoBaHue Ansi pa3pabdboTKu HOBOro NMpoeKTa
OcHoBaHueM pa3paboTku NPOeKTa CIYXUT:

. "eHepanbHbIN [loroBop Ha okasaHue ycnyr npoektupoBaHus CW1729988 (MSA), pamoyHoe
cornawenne mexgy TLO wn ILF, nognucaHHoe B anpene 2019 roga M MOSTHOCTbIO
BCTynuBLUee B cuny ¢ 22 Hossbps 2019 roaa,

. TexHu4veckoe 3agaHue Ha npoektupoBaHue «MoaepHusauus PML B YOUTO IMB» ¢ yyeTom
TpeboBaHWn HOPM 1 CTaHAAPTOB, AENCTBYOLMX Ha TeppuTopun PK.

Llenblo npoekta sIBNSieTCS MOAEpHM3aUMsi PEMOHTHO-MexaHudeckoro uexa B YOUTO T[b ans
yOoBneTBopeHns dyaywmux notpedHocten MNBP.

3.3 OpraHusauus ctpouTenbCcTBa

3.3.1 O6wme TpebOBaHUA K BeaeHUIO paboT

OanHbin pasgen (MOC-npoekT opraHu3auum cTpouTenbcTBa) He Oyaetr paspaboTtaH B JaHHOM
NpoekTe, MOCKOMbKY CPOKMN CTPOUTENBLCTBA MEHEE 6 MEeCALEB.

MpogomKNTENBHOCTL CTPOUTENBCTBA ONPeaesieHa No CornacoBaHuio ¢ 3akazynkom 1 Ucxoas U3 ero

hMHAHCOBbIX, TEXHOMNOMMYECKUX BO3MOXHOCTEW U NPOM3BOACTBEHHbIX NIAHOB Ha NpoBeeHne paborT.
MpenBapuTensHO onpeaeneHbl CPOKU CTpouTeNbCTBa 5 MecsiLeB ¢ YeTBepToro kBapTtana 2024 roga
no Btopow kBaptan 2025 roga. KonuuectBo pabotatowux 40 4yenoBek ONpeAeneHo € y4yeToM
Konm4yecTBa Tpebyemown TEXHUKM U 0O bema CTPOUTENBHO-MOHTaXHbIX paboT.

MpoekTupyeMbiit 06BEKT || (HOpManbHOro) ypoBHS OTBETCTBEHHOCTU, HE OTHOCSILLUIACS K TEXHUYECKM
CINOXHbIM.

3.3.2 TpeboBaHusA K nocTaBnsieMbIM CTPOUTENbHbLIM MaTepuanam, usgenusam u
KOHCTPYKUMAM

B TeueHune Bcero CpOKa CTpouTtenbCTBa Bbl6paHHbII7I Ha OCHOBe TeHAepa UCNOJTHUTENb CTPOUTESbHbIX
paboT HeceT OTBETCTBEHHOCTb 3a cobniopeHne TpebosaHui, AeWCTByOWMX Ha Tepputopum PK
HOPMaTUBHbIX [OOKYMEHTOB MO OXpaHe Tpyda, OXpaHe oOkpyxawwen cpedbl, 6e30nacHocTu
CTpouTENbHbIX paboT O5A OKpYXKatoLLen TeppUTOpMKN 1 HaceneHus, a Takke 3a BbINOMHEHNE pasHoro
poga TpeboBaHWA aAMWHUCTPATMBHOIO XapakTepa, YCTAHOBMEHHbIX HACTOSAWMMWM HOpMaMu U
ApYyrMMU  OENCTBYOWMMU  HOPMaTUBHLIMW  JOKYMEHTaMW WM YCNOBUSAMW  COrMacoBaHus
CTpouTenbLCTBa.

Wcnonnutenb paboT gomkeH obecneumBaTb YOOpKYy Tepputopun CcTpownnowaaku. BbiToBon K
CTPOUTENNbHbI MYyCOP LOJIKHbI BbIBO3UTLCS CBOEBPEMEHHO B CPOKM M B MOpsSiAKe, YCTAHOBIEHHbIE
npasunamu Tb TLWO. Mpwu BbinonHeHun paboT MicnonHuTenu gomkHbl cobniogaTe TpeboBaHus no Tb
TWO, yto GyneT NpoBepATLCA B XOA4E PErYsipHbIX ayaNTOB.

MecTta paboT, a TakKe BpPEMEHHbIX MNPOXOOO0B, OOIMKHbI OblTb OCBELLEHbl B COOTBETCTBMM C
TpeboBaHusmn CI1 PK 1.03-106-2012.
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3.3.3

3.34

3.3.5

OnepaumoHHbIN KOHTPONb CTPOUTENIbHO-MOHTaXHbIX paboT

Ha cTpouTtenbHoii nrowaake AomKHO 6biTb 0GecneyeHo JocTaTouHO CBOGOAHOrO NPOCTPaHCTBa ANs
NMepBoHAYanbHOrO MOHTaXa W MOCNeayloLWero TexoOCnyXuBaHUs  yCTaHaBMMBaAeMoro U
cyluecTBytollero obopynoBaHusi. CooTBETCTBYIOLME pasMepbl AOIDKHbI OTBeYaTb pekoMeHdauusiv
MocTaBwmka n TpeGoBaHusaMm «PykoBoacTBa no y4yety TpebGoBaHWii TexHWKM Ge3onacHOCTU Mpu
NPOeKTUpoBaHUM 06beKToB» KomnaHum.

MpomMexyTo4Hasi oLeHKa COOTBeTCTBUSA

Ecnm uMHOe He ykasaHO B [OTOBOPHbIX [OKYMEHTax, OOMKHa OblTb BBeAeHa CUCTeEMAa KOHTPOSs
kayectBa (QC), nossonsoLwas NpoBepuTb M yoeautbcs B TOM, YTO paboTbl, BbINOMHEHHbIE MO
[OrOBOpPY, COOTBETCTBYIOT TpeboBaHMSIM HACTOALMX TEXHWYECKUX YCIOBUA U  [OTOBOPHbLIM
[OKYMEeHTaM.

WHeHep, OTBETCTBEHHbIV 3a aBTOPCKMIA HAA30p — YNONMHOMOYEHHbIN NpeAcTaBuTeNb 3akasyumka co
BCEMW TMOMHOMOYMAMM U OTBETCTBEHHOCTbIO 33 TEXHUYECKOE MNPOEKTUPOBaHWE, KayecTBO W
UCMOSIHEHNE CTPOUTENbHbIX PaboT, KOHCTPyKUMIO, (yHAAMEHT, MaTepuanbl U YCTPOWCTBA,
OMnMCcaHHbIE B JOrOBOPHbIX AOKyMeHTax. VIHXeHep, OTBETCTBEHHbIV 32 aBTOPCKUA HAA30p, AOJIKEH
UMETb JNLIEH3MIO COrNacHO 3aKOHaM CTpaHbl, B KOTOPOW oOcCyLllecTBrsitoTcs paboTbl, N UMETb
KBanuuKaLuio Ha OCYLLEeCTBIIEHNE AEATENbHOCTM MO cneumanbHOCTU, KoTopas Heobxoguma ans
BbIMOJIHEHNS ONMUCAHHBIX B JOFOBOPHbIX AOKyMEHTax paborT.

UcnonHutenbHas AOKyMeHTauusA

B npouecce cTpoutenbctBa ucnonHuTenu paboT o006a3aHbl COCTaBMnATb  MCMOMHUTENbHYIO
OOKYMEHTaUMo, oTpaxatoLlylo (akTMyeckoe WCNOMHEHME MPOEKTHbIX peleHurn n gakTuyeckoe
MONOXEHNE COOPYXEHUA N UX INEMEHTOB, Ha BCEX CTaaMaX MPOM3BOACTBA MO Mepe 3aBepLueHus
onpeaeneHHbIX aTanos paborT.

O6s13aTeNbHOCTL COCTABMEHUS!, coaepaHne U PopMbl KOHKPETHBIX UCMOMHUTENbHBLIX AOKYMEHTOB
yCTaHaBNMBalOTCS TPeGOBaHWAMU HacCTOALWEro AOKYMEHTa, APYruxX AeNCTBYHOLWMX HOPMAaTMBHBLIX
[OKYMEHTOB, IOroBopa, NpPoeKTa.

K ucnonHutensHomn gokymeHtaumu (cornacHo CH PK 1.03-00-2022) oTHocAaTCS:
. WCMONHUTENbHbIE CXEMbI PACTONOXEHNSI COOPYXKEHWN;

. o6 xypHan paboT u cneumanbHble XypHanbl paboT, 3anonHsemMble B TedeHue BCero
CpOKa NPOV3BOACTBA CTPOMTENBHO-MOHTaXHbIX paboT;

. aKTbl MPUEMKU WHXEHEePHbIX Cuctem C npunoxeHnem, B Cry4dae HeobxoaMMocCTH,
OOKYMEHTOB O pedylibTaTax NPpUemMOYHbIX NCMbITaHWI;

. paboumne YepTexm Ha CTPOUTENLCTBO 0OBbEKTA NMPOMAPKUPOBAHHbBIE KPACHBIMU NIMHUSIMU U C
HagnuMCsMU O COOTBETCTBMM BLIMOSHEHHBLIX B HaType paboT 3TMM 4yepTexam (C y4yeToMm
BHECEHHbIX B HUX M3MEHEHWI), caoenaHHbIMU NULamMu, OTBETCTBEHHBIMU 3@ NPOM3BOACTBO
CTPOUTENbHO-MOHTaXHbIX paborT;

. ApYrue [OKYMEHTbI, oTpaxarwwme akTU4eckoe MUCMOMHEHUE MNPOEKTHLIX PELUEHWUA Mo
YCMOTPEHUIO Y4aCTHUKOB CTPOUTENbCTBA C Y4ETOM ero cneundmki.

Kaxgbli OKYMEHT, OTHOCSALUMNCS K UCMOMHUTENBHOW JOKYMEHTaUuKW, NoANMCbiIBaeTCA COCTaBMBLUNM
€ro [OOSMKHOCTHbIM JIMLOM, HeCyLMM OTBETCTBEHHOCTb 3a €ro [OOCTOBEPHOCTb. [lOKYyMEHTHI,
PUKCUpYIOLLIME OLIEHKY COOTBETCTBUSA BbIMOSIHEHHbLIX PaboT, KpOME TOro, MOAMMCHIBAOTCA NULamu,
OTBETCTBEHHbIMU 3a BeAeHWe 3TuX padoT.

WcnonHutenbHas AOKyMeHTauus, OOopMIeHHasi B YCTaHOBMEHHOM rMopsake, npeabsBnserca
UcnonHuTenem paboT, NepedaeTcs 3akasyuKy nepeq NpUMeMkKoin — caadei paboT u obbekTa. 3atem
NPOEKTHON opraHu3aumnei BbiNyckaeTcss UCMONHUTENbHas AOKYMEHTaUuus B 3MEeKTPOHHOM Buae U
nepenaeTcs B LLEHTP KOHTPONSA AOKYMeHTauuu npoekTHoro otaena B TLWO.

Mpuremka rotoBbIX 0OBLEKTOB B 3KCMIyaTaL Mo NPOM3BOANTCSA B COOTBETCTBUM C 3akoHOM Pecnybnuku
KazaxctaH ot 16 nons 2001 roga Ne 242-11 O6 apXuTekTypHOR, rpagoCTPOUTENBHOM U CTPOUTENBLHOM
aesaTtensHocTn B Pecnybnuke KasaxcTaH (C U3MEHEHUSIMM M [OMOMHEHWSIMUM MO COCTOSIHUIO Ha
07.01.2024 r.)
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4 T[leHepanbHbIX NaH 060bLEKTa

4.1 XapakTepucTuKa parvoHa y NnoLwaaku cTpomTernbeTBa
Knumat pernoHa — pe3ko KOHTMHEHTanbHbIA 1 3acylwnuBbiin. OH xapakTepusyeTcs 3HauyMTenbHbIMU
nepenagjamv TemnepaTyp B TeYEHUEe CYTOK U ce30Ha M BObICTpbIM Mepexodom OT 3UMbl K MeTy C
KOPOTKMM BeCeHHUM nepnoaoM. OCHOBHbIMM OCOBEHHOCTSIMU perMoHa aBnATCA Hebornbluoe
KOMNMMYeCTBO 0CaAKOB, CUMNbHbIE METENMN, CYXON BO3AyX M NOYBA, MHTEHCMBHOE NCNapeHme 1 n3bbIToK
NpsIMOro  COMHEYHOro ceBeTa. 3Mma XonogHash M KopoTkasd. JleTo xapkoe W [oCTaTOvyHO
NpOAOIMKUTENBHOE.
Tepputopus BXOAMT B 30HY MPUMOPCKUX MOMYMNYCTbiHb C MPUCYLUMMW OASi HUX MOYBEHHLIMU U
pacTUTenbHbIMW KOMMNekcaMu. [NpenmMyLecTBEHHbIM pa3BMTUEM MOMb3YIOTCS NMPUMOPCKUE NyroBble
CONMOHYaKoBble MO4YBbl. PacTutenbHble accoumauny nNpeacTaBneHbl 3[4eCb aXPEKOM, MbIpeEM,
nebenon ConoHYakoBOW, CBEAON, pasfiM4HbIMUN COMNSTHKaMMU.
MoLHOCTb NOYBEHHO-pPACTUTENBHOrO crosi coctaenseT 0,05-0,2m.
OcCHOBHbIE KNUMaTUYECKME NapamMeTpbl y4acTka CTPOMTENbCTBA NPUBEAEHBI HAXE:!
HaumeHoBaHue napameTtpa XapakTtepucTuka

1. CpegHerogoBasi Temnepartypa Bo3gyxa +8.4°

2. ABCONIOTHLIN MMHUMYM TeMnepaTypbl Bo3gyxa -40°C

3. AGCOMOTHLIN MakCUMyM TemnepaTtypbl BO3gyxa +44°C

4. CpefHerogoBasi CKOPOCTb BeTpa 6 m/cek.

5. BeTpoBou panoH 1

6. MakcumanbHasi CKOpoCTb BeTpa 40 m/cek.

7. PanoH no rononeay Il

8. HopmaTtueHas TonwmHa cTeHkn rononea 5 mMm

9. bapomeTpuyeckoe aasneHve 1013 rMa

10. MakcumanbHas oOTHOcUTeNbHas BraXHoOCTb | 85 %

BO3gyxa

11. MwuHMManbHass OTHOCUTENbHas BRNaXHOCTb | 33 9

BO3ayxa

12. 'ogoBOE KONMMYECTBO OCaKOB 200 mm

13. CHeroBown panoH !

14. MakcumarnbHas ToMLWMUHA CHEXHOro NokpoBsa 20 cm

15. HopmaTtuBHas rnybuHa npomep3aHus rpyHToB 1.5m

16. Knumatunyeckunin panoH ansa cTpouTenbcTBa vr

17. JopoXHO-KNUMaTmnyeckasa 3oHa v

18. 3oHa BnaxxHoOCTK 3

MpumeyaHus:

BeTposoti paitoH — Il (HTM PK 01-01-3.1(4.1)-2017, A-ST-2008).

Paiion no rononeay — Il (HTM PK 01-01-3.1(4.1)-2017).

Knumatuyecknii paron gns ctpoutenscrea — IV (HTI PK 01-01-3.1(4.1)-2017, A-ST-2008).

HopoxHo-knumaTtudeckas 3oHa — V (CH PK 3.03-01-2013 n CIN PK 3.03-101-2013).

4.2 CeMCMUYHOCTb TeppUTOpPUMN

CornacHo CI1 PK 2.03-30-2017 kapTbl CEACMUYECKOTO paNoOHNPOBaHUS:

3 Cencmumyeckas OMacHOCTb 30Hbl CTpOMTENbCTBA - CEeNCMmnYecKoro

30HUpoBaHusa OC3-2475 n OCB3-22475- 5 6annos..

COrMacHo KapTbl

. Twun rpyHTOBBLIX YCNOBUI NnoLaakn ctpoutenscraea — lll.
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. Cericmumyeckasi onacHOCTb NIoLWaaKkn CTPOUTENbCTBA MPU CENCMUYHOCTU 30HBI (B Gannax)
no kaptam OC3-475- 5 6annos n OC3-2475—- 6 6annos.
o HebnaronpuaTHble (PakTopbl B CEMCMWMYECKOM OTHOLUEHUU W3-3a TFeONOorMYecKnx Wnm
Tonorpadryeckmx yCcroBui OTCYTCTBYIOT.
MpumeyvaHue:
KomnnekT kapTt obuiero cencmmyeckoro 3oHupoBaHusa (OC3) tepputopun Pecnybnukm KasaxcrtaH
COAEPXUT:
. Kaptbel OC3-475 n OC3-2475, otpaxatowime 10% BepOATHOCTb BO3MOXHOMO NPEBbLILLEHNS B

TeyeHne 50 neT ykasaHHbIX Ha HUX 3HAYEHUN CENCMUYECKOM MHTEHCMBHOCTU (CpegHue
WHTEepBaribl BDEMEHU MeXay 3eMITETPSICEHNAMUN pacHETHON WHTEHCUBHOCTMK 475 ner).

. Kaptel OC3-475 n OC3-2475, otpaxatoLime 2% BEpOATHOCTb BO3MOXHOrO NpeBbLILLEHUS B
TeyeHne 50 neT ykasaHHbIX Ha HUX 3HAYEHUN CENCMUYECKOW MHTEHCUBHOCTU (CpeaHue
WHTEepBarbl BpEMEHU MeXAy 3eMNeTPSACeHUAMU pacHeTHON UHTEHCUBHOCTY 2475 neT.

4.3 T[naHNpoBOYHbIE peLueHUs
B pamkax npoekta «MogepHusauns PMLL B YOUTO [Mb» npeaycmoTpeHbl cneaytoLmne COOpy>KeHus:
. Hasec anst paboT TepmoobpaboTku

. Mnowaaka Ans xpaHeHus 6annoHoB

4.4 OCHOBHbIe NnoKasaTesivm No reHepasibHOMY nnaHy

MokasaTtenb Kon-Bo | Eg.usm
Mnowanb 3acTponku 321,5 M2
Mnowanb TeppuTopumn 11192,3 M2
KoadhpumumeHT 3acTpoikm 3,3 %
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5 APXUTEKTYPHO-CTPOUTEJIbHbIE PELLUEHUA
5.1 OO6wme cBegeHuUs.

Pasgen npoekta «ApXUTEKTYPHO-CTPOUTENbHbIE peLleHus» pa3paboTaH Ha OCHOBaHUWM 3a4aHus Ha
npoekTupoBaHue, BolgaHHbIM TOO «TeHrnswesponny».

[MpoeKkTHble pelleHns No CTPOUTENbHO-MOHTaXHbIM paboTaM npoekTa MPUHATHI B COOTBETCTBUN C
HOpMaTUBHO-TEXHNYECKoM AokymeHTauuen PK n TLLO.

Mo gaHHoMy pasaeny paspaboTaHbl CriedytoLLMe apXMTEKTYPHO-CTPOUTENbHBIE PELLEHNS:

. [emoHTax byHOaMEHTOB;

. dyHOameHTbl Anst HaBeca U Ans NoLaakM XpaHeHus 6annoHoB.;

. dyHaameHTel nog obopypoBaHve Ha ydyactke (TokapHble, NpoaonibHO-dpesepHble,
wnuncoBanbHble, BepTUKamnbHble paguarbHble-CBEPIUIIbHBLIE, FOPU3OHTANbHO-PACTOYHbIE
CTaHKn);

. MeTannokoHCTPYKLMN HaBeca;

. M3meHeHne/gononHeHne ansa Aopor K HaBecy M K nrowagke ans xpaHeHnss 6anmnoHoB.

B npoekTe ncnonb3yoTcs cneaytolme OCHOBHbIE KOHCTPYKTUBHbBIE MaTepuarbi:

. C20/25 ans doyHOaMeHTOB;

. C12/15 onsa 6eToOHHON NoAroTOBKY;
. Mapka ctanu C345 ana OCHOBHbIX KOHCTPYKLINIA;
. Mapka ctanu C255 ansi BTOpocTeneHHbIX KOHCTPYKTUBHbLIX 311IEMEHTOB.

5.2 ®dyHAAMEeHTbI U Xene3ob6eTOHHbIe KOHCTPYKLUMK

B npoekTe npeaycmMoTpeHbl COOPHbIE U MOHOMMUTHbIE DYHAAMEHTbI C UCNOMb30BaHNEM 6eToHa Mapku
C20/25 (c npo4HOCTbIO Ha cXaTue Bblle unu paBHon 25 Mla) Ha cynbdaToOCTOMKOM LieMEHTE Mo
6eToHHoM noaroToBke B 50-100 MM u3 6etoHa mapkn C12/15 (C NMPOYHOCTBIO Ha CxXaTue Bbille Unm
pasHon 15 MIa) B cootBeTcTBUM € CIV-SU-850-TCO (cneundukauua TLLO).

ApmaTypHble cTepxHU NnpumMeHsoTca knacca A400 ¢ npegenom Tekydecty 390 Mra.

[na ynyJylweHns Hecywmnx CBONCTB rPpyHTa, NoA crioeM 6eTOHHON NOAroTOBKW MPEeayCMOTPEH Cron
YNAOTHEHHOrO rpyHTa Tuna 6F TonwwuHon pgo 300 mm, cornacHo ctaHgapTy TWO S-ST-6002-01.
HapyXHble MOBEPXHOCTM XEeNe300EeTOHHbIX KOHCTPYKLMN HWKE YPOBHS 3EMIIM 3aluuiaroTca oT
arpeccuBHbIX TPYHTOBbIX BOA 3-Ms CrosiMy GUTYMHOro nokpbitus TonwuHon 1,0 mm. [Ona 3awuTsl
BGeToHa OT BO3AENCTBNSI BPEAHbIX COMNEN BHELLHIOW NOBEPXHOCTb 6eToHa Ha 150 MM Huxe 1 300 mm
BbILLE MOKPbITb FPYHTOBKOW M ABYMsI CIIOSIMU 3MOKCUAHOW KPacku CBETIO-CEPOro LBeTa TOMLLMHOW
250 MUKPOH.

5.3 ®dyHaameHTbI noa obopyaoBaHue

Ons pa3melleHnss obopyaoBaHNs NpeaycMOTpeHbl DyHAAMEHTLI B BUAE CMNIOWHOW M MOHOMNUTHOWN
NNUTbI C NepeMEHHON TonwmHom oT 350mMm go 700MM, B 3aBUCMMOCTM OT TMNa 1 Beca 060pya0BaHuMs.
TonwwuHa dyHgameHTa nogbupaetcsa Takmum obpas3om, 4ToObl 06ecneunTs He0OXoaANMY MPOYHOCTb
U YCTOMYMBOCTb KOHCTPYKUMM B COOTBECTBUMM C TpeboBaHWsiMM ©Ge3onacHoCTM M HOpMamu
NPOEKTUPOBaHMS.

5.4 dyHpamMeHTbl ANs XxpaHeHue 6annoHoB

Onsa obecneveHns 6e3onacHOro N yCToM4MBOro pasmeLleHns 6annoHoB npeaycMoTpeH MOHOMUTHbIN
NNUTHBIM (pyHaameHT. PyHgameHT mmeeT pasmepbl 13.5 x 15.7m u TonwmHom 250MMm, 4yTO
obecneunBaeT JOCTAaTOMHOE NPOCTPAHCTBO ANs pasmeLleHns 6annoHoB ¢ 3anacom.

Page 57 of 82



Document Number / Homep JokymeHTa 015-0000-RGL-RAP-20155-01 Revision / Pepgakuus K01

Mpu aTtom, nosepxHocTb BeToHa 6yaeT nokpbiTa KCKkpobesonacHbIM HamnofbHbLIM MOKPLITUEM,
obecneynBaoLWMM AOMNOMHUTENBHYIO 3alUTY OT BO3MOXHbIX UCKP W CHWDKAIOLMM PUCK BO3ropaHus
UNN apyrux aBapumnHbIX CUTyaLui.

5.5 CTanbHble KOHCTPYKUMU

CTtanbHble KOHCTPYKLMM 3aNpOeKTMpoBaHbl U3 Npodumns oTKpblToro cedernsi no NOCT 27772-2021 n
nuctosoro metanna no NOCT 19903-2015. 1ns BCeX OCHOBHbIX HECYLLMX N HEOCHOBHbIX 31IEMEHTOB
ucnonb3yetca mapka C345-6, co cnegylowmMm MUHMManbHbIMU rapaHTMPOBAHHLIMU 3HAYEHUSMU
UCMbITaHMSA Ha yAapHYyHo BA3KOCTb no LWapnu B cootBeTCTBMM CO cneumdukaumen TLLO CIV-SU-398-
TCO:

. 27 [Ox OHeprus npu - 40°C

. 34 [Dx/cm2 YpapHas BA3KoCTb npu - 40°C

[na 6oNToBbIX COEAMHEHWNA CTanbHbIX KOHCTPYKUMA NPUMEHSAIOTCSA BbICOKONPOYHbIE OLUHKOBAHHbIE
6onTel knacca 8,8 no NOCT ISO 898-1-2014 ¢ ravikammu knacca 10 no NOCT ISO 898-2-2015.
Pa3mepbl 1 obwme xapakrtepuctukm 6ontoe cootsetcTBytoT TOCT 22356-77* n TOCT 7798-70 (CT
COB 4728-84) unun aHanornyHeiM ctaHgapTam. B 60nToBbIX COegMHEHMAX KOHCTPYKLMIA NPUMEHEHBI
o6onTtbl gnameTpom 20 mMM. BonTbl M rakum ucnbiTaHbl Ha yaap npu Temnepatype - 50°C c
MUWHMManbHbIM FapaHTUPOBaHHbIM 3HAYEHUEM YAapHOW MPOYHOCTM C V-00pa3HbiM Hagpes3oMm Mo
LWapnu B 30 x B cootBeTcTBUm ¢ FTOCT ISO 898-1-2014.

Mpn HanM4Mn CBapHbIX COEAMHEHUA CBapHble LBbl HEMNpPEepbiBHbIf, @ YrNoBble LWBbl MMEKT
MUHMManbHy rnybuHy npoBapa 4 MM KU MakcuMmarnbHylo rnybuHy nposapa 20 mm. CoeanHeHwus,
Tpebyiowme cBapkM Ha MecTe cOopku, cBefeHbl K MUHUMYMY M MpPegoCTaBrnsioTCs TOMbKO npu
OTCYTCTBMM CBOBOOHOrO MecTa, Hanpumep, KOHCONbHOE COeAUHEHNE C CYLLECTBYHOLWMMM TPYOHBIMU
onopamu.

PYHTOBKY M NMOKpaCKy MeTanfoKOHCTPYKLMA MPOBOAAT B COOTBETCTBMM € rmasamn 5.3.4, 5.4.1 v nn.
6-8 CIT PK 2.01-101-2013 «3awwuta cTpomTenbHbIX KOHCTPYKLIUA OT KOppPOo3uny . 3alLUTHOE NOKPbITNE
cooTBeTCTBYIOT TpeboBaHusm cneundmkaumm TLLO COM-SU-4743-TCO «HapyxXHble NOKpbITUS».
MeckocTpyHaa obpaboTka U nokpacka MeTanfoKOHCTPYKLMIA BbIMOSHSAETCA B COOTBETCTBUM C
NMPOEKTHBIMY YepTexXamn U TEXHNYECKMMMN XapakTePUCTMKAMMU.

5.6 Mnowagka ans xpaHeHusi 6annoHoB

Mnowaaka Ans xpaHeHus 6annoHoB pacnorioXeHa Ha 6e30MacHOM pacCTOSHUM OT CYLLECTBYOLLNX
3[aHUA U COOPYXEHWI, YTO COOTBETCTBYET TpeboBaHuaM nyHkTa 4.23.32 CIT PK 1.03-108-2014.
XpaHeHve 6annoHoB MpoM3BOAUTCA B CheuuanbHbiX SAWMKaX-KOHTEWHepax, KOHTeWHepbl C
BGannoHamu nponaHa, KUCIopoAa M aueTuneHa pasmelleHbl Ha pacctosHum 10M apyr oT gpyra, 4Tto
obecneynBaeT 6esonacHoe pa3MeLleHne N yMeHblLaeT PUCK BO3MOXHOrO BO3AEeNCTBUS OAHNX rasoB
Ha gpyrve. Kpome Toro, kaxgbll BuA rasa XpaHUTCH OTAENbHOM KOHTEMHepe, 4YTO Takke
cnocobeTByeT 6e30nacHOCTY U NMpefoTBpaLlaeT BO3MOXHOCTb CMELLVMBaHNS ra3os.

ALNKN-KOHTENHEPBI MMEIOT 3aKpbITY0 METanfMYeckytd KOHCTPYKUMIO, KOoTopasi npedoTBpalliaet
nonagaHve npsiMbiX COMHEYHbIX Iydyen n obecneymBaeT AOMONHUTENbHYIO 3aLMTy OT BHELUHUX
aTMOCEepPHbIX BO3OENCTBUN.
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6 MEXAHUYECKASA YACTb

6.1 OO6wasn nHdopmauusa

Llenblo npoekta ABNsieTCA MOAEPHU3ALNSA PEMOHTHO-MexaHudeckoro uexa B YO m TO Tb gns
yaoBneTBopeHns 6yaylmx notpebHocten MNMBP. PemMoHTHO-MexaHuveckmi uex B YO n TO
MB pasgeneH Ha oTAenbHbIE LeXa/30Hbl:

. TokapHbIN y4acToK;
. Y4acToK HAaCOCOB M KOMMPECCOPOB, PPE3EPHbBIX N CBEPIINIBHBIX CTAHKOB, WU OBanbHbIX
CTaHKOB;
. Y4acToK NCMbITaHUA KIanaHoB.;
. YyacTok cBapku;
. Y4acToK O4NCTKN MOBEPXHOCTH;
. Y4acToK XpaHeHus.
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O6Lwmi nnaH NepBoro aTaxa

O6bem paboT no MexaHun4eckon YacTu NpoeKkTa Nno KaxAoMy y4yacTKy npuBefeH B nyHkTax 6.2-6.8
HVXE U HOCUT MHPOPMATUBHBIN XapakTep, B AaHHOM MPOEKTe HE paccMaTpuBaeTCs.

MonHbIA cNUCOK BHOBb A00aBMEHHbIX, NnepeHoOCUMbIX N 3aMEeHEHHbIX oGopy,qoaaHMﬁ YKa3aH B
nOJJ,pOGHOM crnuncke O60pyAOBaHVIF|. Bce BHOBb yCTaHaBliMBaeMbleé CTaHKU CNpPOEKTUPOBaHbl U
M3roToBJ1EHblI B COOTBETCTBUN C D,eIZCTByPOUJMMM CTaHOapTamMu PK.
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Bce mexaHuyeckoe obopyaoBaHue npeaycMOTPEHO BHYTPU 34aHuUsA, 3a UCKIIOYEHMeM pesepByapa
(eMKoCTM) AN UCNbITaHUS KnanaHoB, YCTaHOBKa KOTOPOro npegycmoTtpeHa cHapyxun PML, YO n TO
Mnb.

MnaH paccTaHOBKM BHOBb YCTAHOBMEHHbIX W Nepemellaembix CTaHkoB B uexe YO u TO Tb
paspabotaH B cooTBeTCcTBUM C TpebosaHusammn OHTI-14-93, a Takke TCO-SID-SU-5106.
PacctaHoBKky MexaHunyeckoro obopygoBaHust cMm. Yeptex: 091-4710-RRR-LAY-20001-01 — O6wwmi
MnaH PacnonoxeHnst O6opyaoBaHus.

6.2 ToKapHbIM y4acTOK

ToKapHbI y4aCTOK pacrosioXeH B FOXXHOW YacTu Liexa PEMOHTHO-MexaHnyeckoro uexa B YO u TO MNb
Mexay konoHHamu B n B1. MNpumepHbie pasmepbl ydacTka 9x52m.

YyacTok coctouT mns 8-mu TOKapHO-BUHTOPE3HbIX CTAaHKOB N OAHOIo 6anchmpOBquoro CTaHKa, a
TaKkke MeTarin4ecknx LUKa(bOB N CTennaxemn.

npOEKT BKIOYaeT B cebs cnegywuiee NSMeHeHNA Ha TOKapHOM y4acCTKe!:

. [eMoHTax 5-Tu CyLLeCTBYOLWMX TOKAPHbLIX CTAHKOB;

. YcTaHoBKa 5-T1 BHOBb YCTAHOBIIEHHbIX TOKAPHbIX CTAHKOB, a Takke 1-0M NEHTOYHOW MUIbI;
. MepeHoc 1-ro 6anaHcMpoBOYHOIO CTaHKa Ha HOBOE PaCrOSOXKEHNE;

. lMepeHoc 1-ro TokapHOro cTaHka ¢ Ppe3epHOro y4acTka Ha TOKapHbIA y4acTok;

. YcTaHOBKa BHOBb YCTAHOBMEHHbIX MeTannmyeckmx LWKadoB 1 CTENNaXeN.

6.3 Y4acToK HAacCOCOB U KOMMNPECCOPOB, (hpe3epHbIX U CBEPNUSIbHbLIX
CTaHKOB, WnndgoBanbHbIX CTaHKOB
Y4acToKk HacocoB M KOMMPECCOPOB, (pe3epHbIX, CBEPNUMbHbIX W LWNNGOBasbHbIX CTAHKOB

pacnonoXxeH B CEBEPHOW 4acTWM TOKAPHOro yyacTtka mexay konoHHamu B2 u B4 pemoHTHO-
mexaHnyeckoro uexa B YO n TO I1B. MNMpumepHble pasdmepbl yyactka 17x52m.

Y4acToK COCTOUT U3 4-X CBEPIIUIMbHBIX CTaHKOB, 4-X (bpes3epHbIX CTaHKOB, 1-ro NMPUTUPOYHOrO
CTaHKa, 1-ro TOKapHOro cTtaHka, 1-oM NEeHTOYHON NuMbl, 2-X WANoBarbHbIX CTAHKOB, a Takke
paboymx CTONoB, MeTaNNM4YeCcknx LKadoB 1 cTennaxen.

I'IpoeKT BKIoYaeT B cebs cnegywuiee nsSMeHeHnd Ha JaHHOM y4acTke, BHOBb YCTAHOBJ1€HHbIX
CTaHKOB:

. YcTaHoBKa 2-X yHMBepcasibHbIX pe3epHbIX CTaHKOB, 3-X paauanbHO-CBEPNUIbHbIX
CTaHKOB, 2-yX LUNUOBAnbHbIX CTaHKOB, 2-X MMAPaBNNYeCKUX Npeccos.

. MepeHoc 4-x cBeprUIbHBIX CTAHKOB, 4-X (dpe3epHbIX CTaHKOB, 1-ro MPUTUPOYHONO CTaHKa U1
2-yx Wn1doBarsbHbIX CTAHKOB Ha HOBOE MECTO pacrnosioXeHue.

(] YcTaHoBKa BHOBb YCTaHOBJ1€HHbIX pa6oqv|x CTONnoB, NOABEMHbIX CTOJ0B, I'IOpTa6eJ'IbeIX
BbITAXEK MeTalnJiIn4eCcKmnx LUKa(bOB N CTENNaxen.

6.4 Y4acToOK UcnbITaHMUA KNanaHoB

Y4acToK UCnbITaHWA KrnanaHoB PacrnosioXeH B CEBEPHOW YaCTh PEMOHTHO-MeXaHU4ecKoro uexa B
Y3 n TO INb, mexay kornoHHamu D n F3. lNprumMepHbie pasmepbl yyacTka 25x54m.

YyacTok cocTouT 13 6-T1 TUNOB 060py,D,OBaHI/IS| Ana ncnbiTaHMA KnanaHoBs, 3allUTHble orpaXgeHus
ana 060py,EI.OBaHI/II/I NCNblTaHNA KnanaHoOB, a TaKXkKe pa6ow|x CTOJOB, MeTarlJin4ecknx LIJKaqL)OB n
cTennaxen.

MpoekT BKNtovaeT B ceba cneaytolliee M3MEHEeHWs! Ha OaHHOM y4acTKe:

. YcraHoBKa 3-X BHOBb YCTAHOBMNEHHbLIX 060pya0BaHWUK AN UCMLITAHUA KnanaHos;

. YcraHoBka 2-x cyllecTByoLmx 6yHkepoB 060pyn0BaHMS UCTLITAHWUA KNanaHoB;

. MepeHoc 3-x cyLlecTByoLLMX 060pyN0BaHMS ONA UCTLITAHWS KnanaHoB Ha HOBOE MECTO
pacronoxeHue;

. PacLunpeHue nomeLleHns ans CBapLUnKOB.
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CyuwecTByowme byHkepa ANg UCMNbITAHUS KnanaHoB, HaXOAsLLMecs B HAcTosLLee BpeMS Ha y4acTke
YnpaBsneHua CtpouTtenscteom TLUO noteHumanbHO 6yayT nepeHeceHbl Ha Y4acToK MCMbITaHWUs
KnanaHoB peMOHTHO-MexaHuyeckoro Lexa B Y3 n TO Tb.

ByHkepbl npeactaBnsaloT COOOM CTanbHble KOHCTPYKLUMM C BHYTPEHHEN o6LMBKOW u3 gepeBa C
YCTaHOBMEHHbIM BHYTPU CUCTEMON BUAEOHabN0AeHMs, kabensamm n ocBeTUTENbHOro 060pyAOBaHUS.
Kpenatca kK momy € NOMOLLbIO aHKEpHbIX OONTOB, YCTAHOBMEHHBIX MO MEPUMETPY KOHCTPYKLUW.
BbyHKkepbl MMeT OBOWHblE pacnaluHble gBepu pasmepamun 2,4x3Mm. abapuTHble pasmepbl 1-ro
OyHkepa - 4420x6230x3050 mm a 2-ro 5260x6000x3050Mm.

6.5 YyacTok cBapku

Y4yacToK CBapKu pacnosioXeH B 3anagHOM 4acTu PEMOHTHO-MexaHu4veckoro uexa B YO un TO Mb,
mMexay konoHHamu C u E. MpumepHbie pasmepsbl ydacTka 25x60Mm.

Yyactok coctouT u3 10-Tn cBapoOYHbIX 060pyA0BaHMS, CBAPOYHbBIX MaHUMYNATOPOB, NOpTabenbHbIX
BbITSDKEK, 2-X NIMCTOrMB0YHbIX CTaHKoB, 1-ro Tpy6ormboyHoro ctaHka, 1-ro CBEpnunNbHOro CTaHka, 2-x
NEHTOYHOW Nunbl, 1-0M TMNBOTUHBI, 1-ro0 rMAPaBAMYECKOro Npecca, neyen Ans 3NeKTPoaoB, a TakkKe
paboynx CTONOB, MeTaNIUYECKNX WKaOoB 1 CTENNaxen.

I'IpoeKT BKNto4aeT B cebs cneaywuiee nsMeHeHnda Ha JaHHOM y4acTke:

. YcTaHoBKa 4-X BHOBb YCTAHOBMEHHbBIX MOOWMBbHBIX BbITSXKEK CBAPOYHOro AbiMa, 1-om
3NEKTPMYECKOM Neun ans anekTpoaoB, 2-X TPyOOrMboyHbIX CTaHKOB, 8-MU MPOMbILLSIEHHbIX
BEHTUNATOPOB.

. MepeHoC 2-x NNCTOrMBOYHBIX CTaHKOB, 1-ro Tpy6ornboyHoro craxka, 1-ro cBepnunbHOro

CTaHka, 2-X NEHTOYHOW Nunbl, 1-0/ rMNbOTUHBI, 1-r0 rMAPaBANYECKOro Npecca Ha HoBoe
MECTO pacnonoXeHue.

. YcTaHOBKa BHOBb YCTaHOBJIEHHbIX MOOMMbHBIX CBapO4HbIX CTOJ10B, nopTa6eanb|x
BbITAXEK MeTalnJIn4eCKmnx LUKa(bOB N CTENNaxen.

6.6 Y4yacTOK OYMCTKM NOBEPXHOCTU

Llex o4MCTKM MOBEPXHOCTU PACMONOXEH B HXKHO-3aMagHOW YacTu PEMOHTHO-MEXaHUYECKOTO Liexa B
Y3 n TO INB, mexay konoHHamu B4 n C. MNMpumepHble pasmepsbl yyacTtka 5,2x18m.

I'IpoeKT BKIOYaeT B cebs cneagywuiee nsMeHeHnd Ha JaHHOM y4dacTke!:

o YcTaHoOBKa 8-X BHOBb YCTAaHOBIEHHbBIX 3aLUMTHbIX WKadoB 6e30nacHOCTM AN XMMUKATOB,
1-om kamepbl CTPyNHOW 0OpaboTkn NOA AaBneHmeM, 1-0i BpallaloLenca MallnHbl AN
OYUCTKM Nop, AaBrieHneM, 6-T1 BHOBb YCTaHOBIEHHbIX MOAAOHOB AM1S1 EMKOCTEN, a TaKkke
MEeTannMyecKknx LWKadgoB 1 CTOMNOB.

6.7 Y4acToK XxpaHeHus

Llex o4MCTKM MOBEPXHOCTU PACMONOXEH B KOXHO-3anagHOW YacTu PEMOHTHO-MEXaHNYeCKoro Lexa B
Y3 n TO B, toxHee yyacTka O4MCTKM NOBEPXHOCTN, Mexay KonoHHamu B 1 B3. MNpumepHbie pasmepsbl
y4dacTtka 24x30m.

I'IpoeKT BKMoYaeT B cebs cneagywuiee nsSMeHeHnd Ha JaHHOM y4dacTke:

. YcTaHoBka 17-Tu BHOBb YCTAHOBIIEHHbIX CTennaxei Ans 60nbLmx Harpysok, 3-x
BpaLLaloLLMXCS Mook, 1-ro rpaBMpPOBasibHOIO CTaHKa, a Takke MeTasnfIMyeckmx LWKadgos
1 CTOOB.
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7 TPYBOMNPOBOOHAA YACTb
7.1 O6wasn uHhopmaumsa

Llenbio npoekta siBNsSieTCA MOAEPHMU3AUMS PEMOHTHO-MexaHundeckoro uexa B Y3 n TO Ib gnsa
yaosneTsopeHnsa byaywmx notpebHocten NBP. PemMoHTHO-mexaHudeckun uex B YO mn TO T1b
pasfeneH Ha oTaernbHble Lexa/30Hbl:

. MexaHuyecknin Lex;

. Y4yacTok HacoCOB 1 KOMMNPECCOPOB;

. Y4acToK UCMbITaHWUS KIanaHoB.;

3 Yy4yacTok cBapku;

. Y4acTOK O4MCTKM MOBEPXHOCTH;

. MHCTpyMeHTanbHbIN LEeX, pa3nuyHblie 0pUCHbIE NMOMELLIEHUS U T. 4.

7.2 Ob6bem paboTt
B o6bem paboT gaHHOro pasgena BXOOuUT:

. HemoHTaxHble paboTbl Ha cywecTBylOWMX TpybonpoBogax IMHUIN obecneveHus
TEXHMYECKOro Bo3yxa M BOAbl. YKa3aHHble TpybonpoBOAbl MPOMOXeEHbl MO BCEM yyYacTKam
PemoHTHO-MexaHu4eckoro uexa B YO u TO TB;

. MsrotoBneHne, MOHTaXx TpybonpoBoOaOB;
o MarotoBneHme n MoHTax TpybonpoBoAHbIX OMNop;
o Mokpacka, NOKpbITUE U OLIMHKOBKa TPyOONPOBOAHbBIX NINHWIA.

7.2.1 [eMoHTaXHble paboTbl.
K 06bemy pa60T Nno AeMOHTaXy OTHOCATCA JIMHUN, KOTOPbIE;
(] npenATCTBYKT CTPOUTESIbHbIM pa60TaM BO BpeMA MoAepHU3aunun uexa,

. BeTka TpybonpoBoaa, koTopasi He GyAeT MCnonb3oBaTbCsA NOCe MOAEPHU3aLMK Liexa M3-3a
nepeHoca obopyaoBaHus nuMbo yaaneHus;

. NoTEHUNanbHO MOryT BblTb NMPUYMHON TYNMUKOBOTO y4acTka.

BbilwenepeyncrneHHble nYHWMK, KOTOpble noanexaT [OEeMOHTaxy onpeferneHsl BO  Bpems
obcnenoBaHuA yyacTka BMecTe ¢ npeacrasutenem komnaHum TLO.

O6was NpoTsAXKEeHHOCTb 4eMOHTMPYEMbIX TPyOonpoBogos cocTaBnseT XX meTpa.

7.2.2 WsroTtoBneHue, MOHTaX TpybonpoBoaa.
K o6bemy pa60T MOHTaXa OTHOCATCA JINHUN, KOTOPbIE;

. obecreynBaloT MOAMUTKY TEXHUYECKMM BO3OYXOM W BOAbl AMs MPOEKTUPYeMOoro Wmnu
nepeHeceHHoOro ob6opyaoBaHus Ans Lexa;

(] M3MeHeHbI HanpaBneHna Ong yctpaHeHNUa HUXKHUX KapMaHOB.

K MOHTaxy npoekTupyembix TPyOOMpPOBOAHBLIX INMHWA OTHOCATCA JIMHWM MNOAAYN TEXHUYECKOrO
BO3ayxa k 0b6opygoBaHuio

MpoeKkTMpyeMble NUHUM TEXHUYECKOro BO3ayXa W BOAbl MPOEKTUPYOTCS C YYETOM CreaytoLumx

KpUTEPUEB;
. Bce HeoGxoammble TpeGoBaHusa no Tb npuMeHsoTcs ans 6esonacHom akcnnyaTauum,
. Bce maTepuansl, ucnonb3yemMble Ans TpyGoNpoBoA0OB YCTONUMBLI K HAPYKHOW KOHOEHcaUuu;
. MpY NPOEKTMPOBaHUKN Y4YTEHbl BCe HeobGXoAMMble TeXHWYeckue Mepbl Ana obecneyeHus

HOopMarnbHOW paboTbl TPYH6ONPOBOAHOW CUCTEMBI;
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7.2.3

7.2.4

. Mpoknaaka Tpy6onpoBOAOB COOTBETCTBYET ONTUMANbHBbIM KPUTEPUSIM MPOEKTUPOBAHUS C
cobntofeHnem 6e3onacHoOro pacrnonoXxeHusi, ygobHoro ons akcnnyataumm u TEXHUYECKOro
obcnyxumBaHus.

o OnTMM3aums KonnyecTea maTepuarnos.

JInHnn TexHuyeckoro BO34yXa M BOAbl 3anpoeKkTupoBaHbl HAA3EMHO Ha CTallbHbIX onopax, a npu
OOCTUXEeHUM YPOBHSA Nnoa NpoknaablBatoTCA B TPpaHLWeAX C XOMYTOBbIMU onopamMu.

TpeboBaHuA K MaTepuanam 1 ux nogbop Ha npoekTe ocyLecTsneH B cootBeTcTBumM ¢ FTOCT 10704-
91 n 3262-75, KoTopble paHee ObiNM MCNOML30BaHbI A5t PEMOHTHO-MexaHu4eckoro uexa B YO n TO
M. Bce wmaTepmanbl Tpyb, UTUHIK, naHubl TpyOHOM apmaTypbl  BbIMOJMIHEHbI U3
HU3KOTEMMNepaTypHOW YrNepoanCcTOn MU CTanu, U npegHasHayeHbl Ans SKCniyaTaumMm B panoHax C
HU3KOW TemMnepaTypon oKpyxatoLien cpeabl.

Bbibop TpybonpoBoaHOW apmaTtypbl Npou3BeeH C Y4YEeTOM [OEWNCTBYHOLIMX HOPMaTUBOB U
TpeboBaHu No akcnnyaTtauuu. B npoekte npu nogbope apmaTypbl yuTeHbl pabouve ycnosusi
(temnepaTypa, QOaBneHME W CKOPOCTb Nepekayku), napameTpbl NepeKkaynBaemMon >KUOKOCTU
(nnoTHOCTL, TemnepaTypa 3acTbiBaHMA M T.4.), @ TaKkKe yY4TeHbl NapameTpbl OKpyxatowen cpegbl
(TemnepaTypHble pexuMmbl, BnaxHoCTb U T.4.). B kavecTtBe 3anopHoOm apmaTtypbl NPUMEHEHbI
3a[BWXKN, cornacHo TpebosaHun TY PIM-SU-5104-TCO.

Bpe3Kky B cyuwecTBywLY CUCTEMY TPyOOnpoBOoAoB HeobGXOAMMO BbIMOMHUTE NOCPELCTBOM
NepPEKPbITUS CYLLECTBYIOLLIMX KiarnaHOB M OMOPOXHEHUSI ApeHa)kHoro Tpybonposoaa. Bce Bpesku
[OOJDKHbI BbINOSHATLCSA B COOTBETCTBUM € TpeboBaHuamn TY TLWO L-ST-2014.

[lo Hayana MoHTaxa W npoBefdeHWUsi CBapO4YHbiX paboT Bce Tpybonpoeoabl U TpyGonpoBoaHble
CUCTEMbI JOIKHbI OblTb OYMLLEHBI OT CTPOUTENBHOIO Mycopa, Psi3v U NOCTOPOHHKX YacTuL,.

Tpeb6oBaHuA no cBapke Tpyb6onpoBoaoB npusoasatcsa B TY W-ST-2025 n PIM-SU-2505 TLWIO, B
KOTOpble BKMOYEHbI TpeboBaHus Ans cBapoyHoro obopydoBaHMs /Mo npouedypaMm Mo CBapke
TpyboNpoBOAOB/ MCNbITAHUVA ANS CBapHbIX LWBOB. [lyroBas cBapka MeTannMyeckvm 3fekTpoaoM
npumeHseTca anga Tpyb m3 yrmepoaucton cranu. lNpouegypa NpoBEpKU KavecTBa CBApHbLIX LUBOB
OoImkHa cooTBeTCTBOBaTh TpeboraHuam TY TLO W-ST-2025 u CI1 PK 3.05-103-2014.

M3roToBneHne n MoHTax pr60I1pOBOF|,HbIX onop

Heobxogumble onopbl, B TOM 4uCre HecylumMe METanIOKOHCTPYKUUM U BCE [AOMNOSHUTENbHbIE
npucnocobneHns 4na NoAAEPKKN TPYGONpPOBOAOB 1 CBA3aHHOMO C HUM 060pyA0BaHNsS MOCTaBMAAOTCS
B yTBepxaeHHon dopme n cooTtBeTcTBoBath TY TWO PIM-DU-5153-TCO,. Cnegytowme Kputepum
npegycMoTpeHbl BO BPEMS NMPOEKTMPOBaHNS TPyHONpOBOAHbBIX ONop:

o Bce TpybonpoBogHble NMMHWUM JOMKHbI BbITb PACNONOXEHbI Kak MOXHO BrvKe K anemMmeHTam
KOHCTPYKUMM B MecCTax, rge onopbl AOMKHbI ObITb 3adPUKCMPOBaHbI XOMYTOM MITM CBApKOW;
. MuHUManbHoe paccTosiHMe Mexay onopamm NPUHATO cornacHo Tabnuue 1 (TY TWO PIM-

DU-5153-TCO).

Mokpacka, NoKpbITUe U OLMHKOBKA TPyO6ONpPOBOAHbLIX IMHUNA.

[nsa 3awmThl OT BHELWHUX BO3O4ENCTBUA Ha TpybonpoBoabl NpesyCMOTPEHO 3alUTHOE MOKPbITUE B
cootBetctBUM ¢ TY TWO COM-SU-5191-TCO un COM-SU-4743-TCO. 3awmtHOE nNOKpbITUE
TpybonpoBoAOB NoAoOpaHO C y4eTOM pacdeTHOW TemnepaTtypbl TpybonpoBOAOB U TemnepaTtypbl
oKpyXaloLlen cpefpbl, CONPOTUBIIEHNUST CITyHaiHbIM NOBPEXAEHMAM MPU TPAHCMOPTUPOBKE, MOHTaXe
1 aKkcnnyaTauun.
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8 OJNEKTPUYECKAA YACTb

O6bem paboT

KpVITepI/II/I M OCHOBHbI€ NPUHUMNMbI, YKa3aHHbIE B 3TOM pasferne, 6y£l,yT MCNoJ1b30BaHbI B Ka4ecTBe
OCHOBbI A4 NpPOeKTUpoBaHUA GJ'IeKTpVI‘-IeCKOVI CUCTEMBbI.

O6beM paboT No aneKkTpnYeckon YactTn 0OBHLEKTOB BKMKOYAIOT criefytoLee:

o Mopava NUTaHWsi OT CYLLLECTBYHOLLMX pacrnpeaLlnTOB AENCTBYIOLWEN NOACTAHLUN K HOBbIM
CTaHKaM W HOBbIM NOTPeOUTENSIM;

o YcTaHoOBKa HOBbIX pacnpenenuTenbHbIX LWNTOB;

o OnNeKTPonUTaHMs HOBbIX pacnpeaenuTernbHbIX LWUTOB;

. Cunctema 3asemneHus;

. OcgelyeHue (paboyee 1 aBapuiHOE) N PO3ETOYHbIE CETY;

. Kabenb HH (Ha kabenbHbIX acTakagax v nog 3emnen).

o YcTaHoBKa kabenbHbIX TOTKOB;

o ONeKTpPonUTaHMs HOBbIX KOHTEMHEPOB YCTaHaBNMBAEMbIE CHAPYXW U BHYTPU 34aHUS.

Bce npoekTHble pelueHns NpUHATLI B COOTBETCTBMU C HOpMaMu 1 npasunamu 6esonacHocty PK un
MY3 PK, a tarke ctaHgaptamm 6e3onacHocTy n TpeboBaHMAMN K SKCNyaTalMoHHbIM
xapaktepuctukam PK, Bkntoyas npuHaTble TpeboBaHUA K 3KCNyaTauMOHHbIM XapakTepucTmkam
MO3K.

8.1 dnekTponutaHue

8.1.1

OnekTpocHabxeHne HOBbIX pacnpegenuTenbHbix wutoB 380/220 B npegycmaTtprBaeTtcs OT
CYLLIECTBYIOLLLEIO MMaBHOro pacnpegenutensHoro wuta 4710-SWB-8229.

HoBble pacnpegenuTenbHble WNUTbI NPeayCcMaTpUBalOTCS ANsl 3NEKTPOCHAOXEHUA NMPOEKTUPYEMbIX
notpebutenen PMLL n notpebutenen, kotopble NpegyCMOTPEHbI CHAapPYXW (KOHTEWHep, OCBELLEeHNe
pabo4yero mecTa nog HaBecom).

Takxe, SJ'IeKTpOCHa6)KeHI/Ie HEKOTOpPbIX HOBbIX CTAaHKOB WU n0Tpe6|/|Tene|7|, NOo BO3MOXHOCTH,
npegycmMoTpeHo OT CyLeCTBYLWMX pacnpenenmrenbHbIX WNTOB.

Cxema pacnpefeneHuns aneKkTpocHabxeHus no notpebutensam npeacrtasneHa Ha OAHONMHENHbIX
cxemax O-4710-P-5255-233102; 0-4710-P-5098-233102; O-4710-P-5097-233102; O-4710-P-5802-
233102; O-4710-P-5806-233102.

Takke, MPOEKTOM NpPeayCMOTPEHO anekTpocHabxeHne obopyposaHua KUIM n Tenekom, oT
cywectBytowmx VMBI 220 B nepemeHHoro toka M 24 B noctosiHHOro Toka, kak notpebutenen |
KaTeropum.

HekpuTtuyeckune notpebutenu knaccudumumpoBaHbl kak notpedutenu Il kateropun.
KpuTnueckue notpebutenu kateropum knaccnuduumpoBaHbl kak notpebutenu | kateropumm.
Kateropun notpebutenen ykasaHel B JokyMmeHTe 091-4700-PPP-SEL-20004-01.
OnekTpoTexHnyeckasi YacTb pa3paboTaHa Ha OCHOBE:

. MY3 — lNpaBuna ycTponcTBa 3NeKTpOyCTaHOBOK;

. ELC-DU-5135-TCO - O6uiee yCTPONCTBO 3MEKTPOYCTAaHOBOK HA3EMHbIX COOPY>XEHUN.
Knaccudgumkaums onacHbIX 30H

YyacTok peMOHTHO-MexaHu4deckoro uexa B YO un TO Nb knaccuduumpoBaH kak 6e3onacHas 30Ha, B
CBSA3N C TeM, 4YTO He MPedyCMOTPEHO HamnuuMe B3PbLIBOOMACHLIX CMECEW B TEXHONOMMYECKOM
npotecce.
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Bbl60p yCTaHaBiMBaeMoro O60pyD,OBaHIAF| npon3segeH CooTBETCTBEHHO.
8.1.2 Cwunosble pacnpepenuTenibHble WUTbI

B npoekTe npegycMoOTpeHa yCTaHOBKA HOBbLIX CUIIOBLIX pacnpegenurenbHbix wutoB 380/220B gns
HapY>XHOW N BHYTPEHHEW YCTaHOBKW.

Kopnyc cunoBbIx pacnpegenurenbHbIX LUWTOB [AOMKEH MMETb CTeneHb 3alnTbl OT BHELUHMX
3arpsiaHeHunn (kak ykasaHo B IEC 60529) He Huwxke IP55 gnst Hapy)XHOro ncnosHeHus u He Hmke P41
ONsl BHYTPEHHEr0 MCNOMHEHUSA. BHyTpEeHHMe KOMNOHEHTLI AOMXHbI BbITh C Knaccom 3awmTbl go P20
npu OTKPLITON ABepLe/KoXyXe.

CunoBoii pacnpefenutenbHbIn LWUT HapYXHOro U BHYTPEHHEro WCMOMHEHUS OOMMKEeH OTBevaTb
TpeboBaHnam TY ELC-SU-1207-TCO.

TexHn4yeckme XapaKTepuCcTukn pacnpegenmtenbHbIX LUWMTOB YKa3aHbl B AOKYMEHTaX.............ccooeeiinil

8.1.3 OcBelyeHue U pacnpegeneHne po3eTo4HON ceTn

MpoekToM nNpedycMoTpeHo paboyee M aBapuHOE OCBELLeHVEe AN MPOEeKTUPYEMbIX HapYXHbIX
YCTaHOBOK U COOPY)XEHUI C HABECOM, KOTOpble NPeayCMOTPEHbI PAAOM C CYLLECTBYIOWMUM 34aHUEM.
NS oceeLleHust paGoymx MEeCT HOBbIX CTAHKOB MCMOMb3YeTCs CyLEeCTBYIOLEE U MECTHOE OCBEeLLEHME
uexa. Tawke, Ha BHOBb YCTAHOBMEHHbIX CTaHKax MNPEesyCMOTPEHO OOMOMHUTENBHO MECTHOe
ocBellieHune, koTopoe GyaeT NpeJoCcTaBeHo NOCTaBLLIMKOM MEXaHUYECKOro 3MeKTpoobopyaoBaHMS.

8.1.4 PabGouee ocBelleHUe y4yacTKa

OnekTpocHabXeHne CUCTEMbl OCBELLEHMS BHYTPU W CHapyXu 34aHuMA NpegyCMOTpeHo OT
CYLLECTBYIOLLMX pacnpedenutenbHbiX LWWMTOB nepemeHHoro Ttoka 400/230B. OceeTtuTenbHble
npubopbl - 230 B nepemeHHoOro toka, ogHodasHble, ¢ nuTaHnem ot oTxoasawmux AB 400/230 B
nepemMeHHOro Toka.

OcBeTuTenbHble NpMbOopbI, BoIOpaHHbIE ANs pasnNUYHbIX Y4acTKOB 00BbEKTa, onpeaeneHbl COrnacHo
Ha3Ha4YeHMo MOMELLEHUS N YCMOBUAM SKCNyaTalumm.

OcBeTuTtenbHble npubopbl, BbibpaHHbIe AMs Hapy>KHOW YCTaHOBKW, AOIMKHbI OblTb MNOMHOCTbLIO
3almLLEeHbl OT aTMOCdEpPHbLIX BO3AENCTBUN.

Bo Bcex Cny4adx paccMaTpmBaroTCA 3Hepr006eperarou.|,v|e ocBeTUTEIbHbIE I'Ipl/l60pb|.

I'Ipm NPOEeKTnpoBaHNN CUCTEMbI OCBELUEHUA Y4YUTbIBarca HOpMaTI/IBHbIIZ YpOBE€Hb OCBELUEHHOCTU
NoOMeELLEHNI U YCTaHOBOK. MwuHuManbHble YPOBHM OCBELLEHHOCTU, YKa3aHHble B Tabnuue Huxe.

Tabnvua MuHUManbHLIV YPOBEHb OCBELLEHHOCTM

MvHMManbHLIM YPOBEHb OCBELLEHHOCTU (B

Tlokauus nokcax)

MecTHoe ocBelleHne uexa, rge oHo | 200-300 (B 3aBuCMMOCTM OT paboumx
TpebyeTca Anga TOHKoW paboThl TpeboBaHuit)

JlecTHUUbI (BHYTPEHHWE 1 HApPYXHbIE) 200

HapyxHble aKkcnnyaTaunoHHbIe 30HbI 100

ABapunHoe ocseLleHue 10

8.1.5 ABapunHoOe ocBelleHUe yyacTka

ABapMVIHOG ocBeuleHne npegycmMmaTpmBaeTCcd And WUCNOoNb3OBaHUA NpU  HapyweHUn nutaHua
pa60qero ocBelleHnd. aBaKyaLl,I/lOHHoe ocBelleHne npeagHasHa4vyeHo and and ©e3onacHoro Bbixoaa
nepcoHana c y4dactka unmc paGoqero MecTa B aBapMI7IHOI7I cuTyauun.

MutaHne ueneli aBapuUtHOTO OCBELLEHUS] OCYLLECTBISIETCH B COOTBETCTBMMN C OObIYHBIMU CXeMamu
OCBeLlleHNs,, OT pacnpefenuTenbHOro WnUTa Ana KPUTUYHBIX noTpebuteneil. Takum obpasom,
pacnpefeneHve aBapuUMHOrO OCBelleHuUs oGpasyeT AMCKPEeTHY U OTAesNbHyl cucTemy [ans
HOPMarnbHOro pacnpefeneHns ocBelleHus. B Lensax BbINOMHEeHWs MUHMManbHbIX TpeBoBaHui,
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8.1.6

yKa3aHHbIX BbILLE, ANl aBAapPUAHOMO OCBELLIEHMS BbIAENEHO AOCTAaTOYHOE KONMYECTBO OCBETUTENBHbIX
npubopos 13 obLLero konn4yecTsa Npmbopos.

HapyxHoe aBapuiHOe oOcCBelleHMe U OCBelleHWe 3anacHoro Bbixoga obecneuvBatoTcst
CBETUNbHMKaAMM CO BCTPOeHHbIMU GaTapesmu. batapes gomkHa gepxaTtb 3apsag kak MMHUMYM 60
MUVHYT, U paccynTaHa Ha TemnepaTypy cornacHo A-ST-2008.

Bce BbIXO4bl OCHALLlEHbI COOTBeTCTByI-OLLI,VIMVI 3HaKaMu aBapvn7|Horo BbiXoA4a.
Po3eTouHble ceTn

Bce posetkm 230B m 400B porxkHbl 6bITb 060pyAoBaHbl aBTOMaTUYECKMM BbIKMOYaTenem c
byHKLMEN 3almTbl Npy yTeuke Ha 3emnto. PoseTka gomkHa GbiTb 3abrokMpoBaHa Takvum o6pasom,
4YTOObl OHa He HaxoAmnacb NoA HanpsXeHWeMm, Korga B Hee He BCTaBfeHa BWIKa, a Takke 4Tobbl
BUIKa HE MOrna BbIHUMAaTbCHA M3 PO3ETKW, Korga NocrefHsas HaxoauTcs noa HanpsbkeHuem. Bee
po3eTkM B paboymx 30Hax AOMMKHbI BbITb MPOMBILLIIEHHOrO TMNa.

Po3seTkn 230B 1 400B gomkHbl NOAKMOYATLCS K pagnanbHON CXemMe NUTaHus.

8.2 Kabenu n KabenbHble BBoAbI

8.2.1

Bce cunoBekle kabenu, kabenu ynpaeneHus n kabenu KNI gomkHbl ObiTe OTHECTOMKOIO TUMNA C HU3KUM
YPOBHEM 3adbIMIIEHUS N cooTBeTcTBOBaTb ctaHaapTy MOK 60332, yacTtb 3-24. lNMpoekTnpoBaHue
OOIMKHO B LEefnom cooTBeTcTBoBaTh cneumdumkaumm ELC-DU-5135-TCO, ELC-SU-6032-TCO. Bce
curnoBble kKabenu n kabenu ynpaBneHus LOIMKHbI MPOKNaablBaTbCs HENpepbIBHO, 6e3 MydT (ecnu
TONBbKO 3TO HE TPeOYETCSA B UCKIMIOYUTENBHBIX Cy4Yasx).

Bce (ctaHpapTHble u aBapuiiHble) kabenu OyaoyT MMeTb MNPOTUMBOMNOXAaPHbIE XapakTepUCTUKM,
cooTBeTcTBYoWme cTaHgapTy MOK 60332-3, yacTtb 3-24. Kabenu ons KpUTUYECKMX C TOYKN 3peHns
BGesonacHOCTM Lenen, Takux Kak nogada onpefeneHHbIX CUrHanoB O noxape, rase, a Takke
KOMMYHUWKAUMOHHBIX CUFHamnoB, AOMKHbl COXPaHSATb CBOK LEMOCTHOCTb BO BpeMs noxapa W,
COOTBETCTBEHHO, OyayT OrHECTONKMMMU B COOTBETCTBUM C TpeboBaHnamm ctaHaapta MOK 60331.

Bce HoMMHanbHbIE XapakTepUCTUKM CUMOBbLIX Kabenen 6yayT OCHOBBIBATLCA Ha CneayloLem:
. MvHumaneHasa Temnepartypa okpyxatowero sosgyxa - 40°C

. Temnepatypa nouyssbl - 25°C ans 3arnybneHHbIx kabenewn

HomuHanbHble 3HayeHWsl ToKa MPOBOAHWUKOB [Ofsl OTBETBIIEHHbIX Leneln u dugepoB 6GyayT
ycTaHoBMNeHbl Ha ocHoBe 125% HOMMHaNbHOro (paKTUYECcKOro TOoKa Harpysku mnpu Temnepartype
oKpyXatowler cpeabl 40°C, a Takke CHSATbI C HOMUHAIbHBLIX 3HAYEHW NS rpyNnNUPOBKU U cnocoba
YCTaHOBKM.

KabenbHble BBOAb!I AOMKHbI ObiTh BbINOMHEHbLI M3 NMaTyHW, CanbHUMKOBOrO TWNa, C YNMAOTHEHWEM C
Hapy>XHOMW W BHYTPEHHEW CTOPOHbI A1t HAPYXHOW YCTAHOBKM W MOAXOOWUTb AN OKOHLEBaHMWs
kabenen, TUNbI KOTOPbIX yKa3aHbl B 3asiBKE Ha 3aKyrnKy MaTepuaros.

Mon3emMHble kabenu u kabenu npoknaabiBaemMmblie B KaHane

B Tex wmectax, roe yknagka kabena npou3BoaUTCS MNOA3EMHbIM METOA4OM, HeobxoAnmo
npuaepxmeatbca ctaHgapta P-ST-6041. Boonb kabenbHoOW Tpacchl LOMKHbI OblTb YCTAHOBIEHbI
yKkasaTenu c ykazaHnem pa3mepa, Tuna u konuvectsa kabenen, cornacHo ctaHgapta P-ST-6008.

KabGenu, koTopble NPOXOAAT MOA NPOE3XKUMKU YacTsMU, NPOKMaabiBaloTcs B OETOHHbLIX KabenbHbIX
6nokax, cornacHo crtaHgapty P-ST-6029 un, nNo BO3MOXHOCTW, He [OMKHbl 3akKanbiBaTbCs
HenocpeacTBeHHO B 3emnto. [ns Oyaywien npoknagku kabenewm AOMmMKHbI ObiTb NPeayCMOTPEHbI
3anacHble kabenenpoBoabl B KabernbHbIx Griokax.

KabGenbHble TpaHwewn gns kabenew, HaxOAsLWMXCHA HEMOCPEACTBEHHO B TPyHTE, OOJPKHbI MMETb
MUHUMYM 70 MM MESIKOro necka B OCHOBaHuM TpaHweun u 20 mm Hapg kabensmu. MNpegBaputensHo
chopMMpoBaHHbIE KabernbHble TPaHLEeW OOJDKHblI MMETb OO0CTaTOuYHble pasMepbl ONsi YCTaHOBKM
KabenbHOro NoTka UM NeCcTHULbI HA UX BHYTPEHHMX CTEHAX.

MopBoa cunoBbix kabenen oT MarucTparnbHbIX JOTKOB K 3N1EKTPOOOOPYAOBaHUI0 npeanonaraeTcs
BbINOMHUTL Yepe3 GETOHHbIV KaHar, pacnosioXeHHbIA B nony. BeToHHbIN kaHan yyTeH B obbeme
cTpouTenbHbIX paboT. Kabenu, nponoxeHHble B OETOHHOM KaHane, yroXuTb B COOTBETCTBUM C
TpeboBaHusmn ELC-SU-1675-TCO n ELC-DU-5135-TCO.
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8.2.2

8.2.3

8.2.4

PaspgeneHune kabenen pasnnyHOro Ha3Ha4eHus

[MoBcemecTHO, rOoe 9STO BO3MOXHO, kabenu ansa [yonupylowmx kKaHamnoB u  obopyaoBaHus
npoknaablBaloTcs Mo OTAeNbHbIM MapLUpyTam A5 NOBblleHUs 6e30nacHOCTU nogayn.

Kabenu gns cuctem aBapuiiHoro oTkmouveHns n KUMWA OOmKHbI, HACKOMbKO 3TO MpPaKTUYecKu
OCYLLIECTBMMO, MPOKNaabIBaTbCsA B CTOPOHE OT OObIYHBIX CUCTEM.

Ocoboe BHUMaHKUE yaendaeTca npoknagke v pasneneHuto kabenen, 4yTOoObLI CBECTU K MUHUMYMY
BO3geuncTBeme nokapa Ha aBapMVlele N OCHOBHbI€ CUTrHarsbl 1 NPON3BOACTBEHHYIO OEATENIbHOCTD.

MpoekTom npeaycMoTpeHbl kKabenbHble NOTKM / NECTHULbI Ans:
. Cunosbix kabenen HH
. Kabenen KA

. Kabenen cuctem 6e3onacHocTy (aBapUMHOrO OTKITHOYEHMS)

HenpepbiBHbIE CTanbHble HapbepHbIe NEHTbI MOrYT UCNOMNBb30BaTLCA A1 pa3gefneHns CUNoBbIX
kabenewn pasnuMyHOro HanpshkeHust unu kabenen KUI.

Bo nsbexaHne paspyLweHunsa kabenbHOM M3onNsaunn Nog BO34ENCTBUEM npAMOro cosiHe4yHoro
n3nyvyeHusa kabenbHble NeCTHULbI OCHALLIATCA CbEMHbLIMU BEHTUITNPpYyEMbIMU KpblILLKaMn B MeCTax,
noaBepXeHHbIX BO34ENCTBUIO NagaroLmx npeamMeToB Uinn NpAMbIX COJTHEYHbIX nyqeﬁ.

OpHoXunbHble Kabenu npoknaabiBatoT rpynnamMu B oopme TPUINUCTHUKA, CornacHo ctaHgapTy P-
ST-6035.

NoenTudpukaumusa kabenen

Kabenu pOomkHbl OblTb 4YeTKOo 0003HadeHbl C 0OOMX KOHLUOB MNPOYHOM M MNOrodoCTOMKOMN
noeHTnmKkaunoHHon Oupko kabensi, Ha KOTOpPOWM [JOMKeH ObiTb ykazaH Homep kabens B
COOTBETCTBMM C COIfacoBaHHOM CUCTEMOWN uaeHTUdukaumm kabenen. Homepa kabenen AOMKHbI
ObITb YHMKamNbHLIMK MO BCEMY 3aBOAY.

Bce kabenu gomkHbl nMeTb kabenbHble Bupku/mMmapkepbl U3 HepXKasetoLwwen cTanu, M3roToBMNeHHbIe
cnocobom nasepHoro rpaBNpPOBaHUSA UMM TUCHEHUS.

MaeHTndukaumoHHas mMapkupoBka AOMKHa ObiTb yCcTaHOBNEHa Ha kabensx ¢ 06oux KOHUOB M B
MecTax, rge oHV NpoxogAT vyepes xenoba, a Takke vyepes kaxable 10 MeTpoB BOONb Tpacchl. Bcem
Xvnam kabens gormkeH BbiTb MPUCBOEH YHUKanbHbIN naeHTudmkatop. Bece 3anacHble Xumbl AOMKHbI
ObITb MPOMaPKMPOBaHbI COOTBETCTBYHOLLMM 0Opa3omMm.

Bce kabenu, nponoxeHHble B pacnpeaenuTenbHbIX YCTPOUCTBAX, WUTaxX yrpaBneHus v T.4., OOMMKHbI
ObITb YETKO UAEHTUPULNPOBAaHBI.

KabeneHecywas cuctema

Hap 3emnewn anektpuyeckme kabenu npegycmMoTpeHbl Ha FOPU3OHTanNbHbIX U BEPTUKaNbHbIX
kabenbHbIX cTorikax. CrnegyeT cobnogatb OCTOPOXHOCTbL BO n3bexxaHue npoknagkm kabenbHbIX
NOTKOB BOMM3N NCTOYHMKOB BOCMITAMEHEHUS UMW FOPKOYUX N NErKOBOCTNIaMEHSIIOLLMXCS KUOKOCTEN.
Tam, roe Takas npoknagka HeusbexHa, kabenbHble NOTKM A0MKHbI BbITb CKOHCTPYMPOBaHbI 1
YNOXeHbl TakuM 06pa3om, 4TOObI NPeaoTBPaTUTL PacnpoCTPaHEHNE OrHS.

KabenbHble NOTKN A0MKHbI ObiTb OLIMHKOBaHbI ropadunm cnocobom. KabernbHble CTOMKN OOIMKHbI
ObITb CKOHCTPYyMpPOBaHbl TAKUM o6pasoM, 4YTOOblI OHX UMenKn 0OCTaTO4YHYO NPOYHOCTb ONA
npmnaraeMOVl Harpy3ku, Obinn yCTOIZ‘-II/IBbI K KOppo3uun n obecneynBanu HaaneXxatllyro nognepxky
cunoBbIx kabene.

Cuctema kabenbHbIX CTOEK paccunTaHa Takmm obpasom, YToObI 3anacHasi Nonie3Hasi EMKOCTb
cocrtasnsana 20%.

KabGernbHble Tpacchl npegycMaTprBaloTCs Ha BEPXHEM YPOBHE TPYOHbIX cToek. Kabenun JormkHbI
ObITb CHabXXeHbl MEXaHMYECKOW 3aLLUTON B MECTax, rAe OHM BbIXOAAT C 3cTakag Tpybonposoaa n
kabenenpoBooB.

YcTaHoBKa kabenbHbIX NTOTKOB NTECTHUYHOIO TUMa A0JKHa npon3BoaAnNTbLCA B COOTBETCTBUN C
pekoMmeHgaunamMmm npomn3sognTena N MOHTaXXHbIMU YepTexXamu, pa3p860TaHHbIMI/I anda gaHHoro
I'IpoeKTa. Hetanun YCTaHOBKU OOJIKHbI YH4UTbIBATb CriegyloLline Kputepun npoekTnpoBaHUA:
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8.2.5

MNogBecHble kabenbHble NOTKW/NECTHULbI yCTaHaBIMBalKOTCA Ha BbICOTE HE MeHee 2,5MHag YpOBHEM
3eMIn.

Onopbl 4OMKHBbI BbITb PACMONOXEHbl HA paccTosHMM He Gonee 3 M Apyr OT Apyra, a Takke Ha Bcex
COeAMHUTENbHbBIX 3NEeMEeHTax, Kak yKasaHo B TUMOBbIX yepTexax. MuHMManbeHbI BepTUKanbHbIN
3a30p Mexay kabenbHbiMy noTkamm coctasnseT 300 MM (M3MepPEeHHbI OT OQHOMO HUXHErO Kpasi Ao
Apyroro).

Ons kpenneHusa kabenewm K cucteme NOTKOB M fleCTHMLAM OOMKHbl UCMOMb30BaTbCA OOMOTKM MK
NeHTbl N3 HepXaBetoLlen ctann ¢ nokpbiTnem MNBX.

KabernbHble CTOMKN JOIMKHbI ObITh 3aKpenJyieHbl Ha KaXXaoM CTbIKe OJ1A CbOpMVIpOBaHVIﬂ
paBHONOTEHUMANbHOIo 3a3eMrieHnd ¢ ApyrmMm MeTasiyfiokKOHCTPYKUNAMAU U 3ﬂeKTp0060pyﬂ,OBaHMeM

3a3zemneHue U MONHUe3aLWMTa

[nsa 3awutel niogen ot onacHOCTM yaapa MOMHUW, a Takke 3allunTbl KOHCTPYKLUMI OT NOBPEXOEHUN,
BbI3BaHHbIX MOMHMEN, NPOBEAEH aHanm3 puckoB B cooTBeTCcTBMU ¢ MOK 62305-2 cepum MOK 62305.

npOeKTOM npegycmatTpmBaeTcAa MOJTHMe3awmnTa AONOJIHUTENbHbIX HapyXHbIX coopy>KeHm7|. Ons
3alnTbl npegycMmaTpmBaeTcqa yCTaHOBKa OTAENIbHOCTOALLEro nacCCMBHONro MOJIHMeENnpneMHuKa.

ConpoTuBneHne cetu 3a3emrneHnst He JOMKHO MpeBbiaTth 1 0Q cornacHo TpeboBaHuo ELC-DU-
5135-TCO — «OBLUEE YCTPOUCTBO 3JIEKTPOYCTAHOBOK HA3SEMHbLIX COOPYXXEHNW»

Cucrtema 3a3emreHust onsi BHOBb NPOEKTNPYEMbIX I'IOTpe6VITeJ'Iel7I BHYTPU NoMeLLEHNI BbINOMHAETCA
MeOHbIM MN30JIMPOBAHHbLIM kabenewm, NPONOXEHHbIM B JNNIOTKaX U MOAKMHOYEeHHble K CyLIJ,GCTByI-OLLl,GVI
cucTtemMe 3asemMieHuda.

OnekTpoobopynoBaHune, paboTatolwee noa HanpsxeHunem Bbiwe 380/220 B, a Takke kopnyca
CUIMOBbIX TpaHCcOPMaTOpPOB, pacnpegenuTenbHble YCTpoMcTBa, oObopydoBaHWe yhpaBrneHus
ABUratensimu, OCBeTUTENbHbIE WWTbI U T.4. AOIMKHbI ObITb HEMOCPEeACTBEHHO NOAKMOYEHbI K FNaBHOM
KomnbLieBOW cucteme 3asemneHus. lNpodee anekTpoobopynoBaHue, paboTatoLlee nog HanpsKeHnem
Hwke 380/220 B, gomkHO ObiTb 3a3eMriieHO Ha 3asemnsiowyto wuHy LWCY yepes 3aszemnsiowimin
NPOBOAHUK B UCTOYHUKE MUTAHUSA, COrNacHoO NpoekTHoMy YepTexy 091-4710-PPP-LAY-20040-01.

MeTannu4yeckue NMPOXEKTOPbI N cTton6bbl YIMUYHOIo oCBeLleHnA, KapKachbl 30aHURN, 3cTakagbl ons pr6
n 6onbline I'IﬂaTC*)OprI C HECKOJIbKMMU MnoJib3oBaTenaMu 3ﬂeKTp0060pyD,OBaHMFI OOIMKHbI ObITb
ANEeKTpn4eCckn cBA3aHbl C OCHOBHbIM KOHTYPOM CUCTEMbI 3a3eMJ1EHUA.

BbikntouyaTenu u orpaxgneHue OOJIKHbI ObITb ANEeKTpun4ecKn ceA3aHbl C OCHOBHbIM KOHTYPOM CUCTEMbI
3a3eMrieHuna.

Bce meTannuueckne OAMHOYHbIE WNW NapannenbHble NOTKW, NPOXoAsiliue BAOMb 3CTakagbl
TpybonpoBoaa, A0MKHbI OblTb COeAUHEHbI HEMPEPBLIBHO M 3a3eMIeHbl HA OAMHAKOBOM PaCCTOSIHUM
apyr ot gpyra. JloTku, BbiIxogslmne u3 actakagbl TpybGonpoBoda, pacluMpuTenbHble OUTUHIM AN
NOTKOB W METNEBble COEAVMHWUTENbHbIE MNNACTUHbI AOJMKHbI ObiTb CHaGXeHbl COeaUHUTENbHbLIMU
nepemMblvkamMu ansi obecneyeHnss HenpepbIBHOCTU TPacehl.

Bce HeTokoBeayLIMe MeTannuyeckMe 4YacTu U Kopryca aneKkTpoobopynoBaHUst U MeTannmyeckue
KOHCTPYKUMU, UCMONb3yeMble ANs MOHTaXa anekTpoobopyaoBaHusl, AOMKHbI HAAEXHO COeANHATLCS
C 3eMrnen no BCel ycTaHOBKe, YTOObl BCE OTKPbITble MPOBOASLUME HACTU UMENW OOMHAKOBBIA
noTeHuman npu HopMmarnbHon paboTe 1 B yCrnoBusiX 3aMblkaHusi. Bce OTKpbITbie TOKOBeayLLUME YacTu
o6opynoBaHus, Tpy60npoBOabl M KOHCTPYKTUBHbIE 3NIEMEHTbI JOIKHbI ObITb 3hEKTUBHO CKPENIIEHDI
B LiensiX NpeaoTBpaLLeHnst HaKoMNMeHUst CTaTUYecKoro 3apsaa.

MeTtannuueckme o6onovkn w cTanbHas apmatypa kabenenl [OMKHbl OblTb 3a3eMiieHbl B
pacnpegenuTenbHOM YCTPOMCTBE M Ha Harpy3odHoOM KoHue. Heobxoammo cnegutb 3a Tem, 4Tobbl
mMeTannuyeckme o6OMoYKM M BpoHA ObiMM coeauHeHbl Mexgy cobow Ha pasBeTBrEeHUSX WIu
coeINHeHnsxX kabens.

I'Ipw NPOEKTUPOBAHUN CUCTEMbI 3a3eMITIEHNA N MOJTHUE3aLlnTbl, AOJDKHbI cobntogaTbes Tpe6OBaHMﬂ
cneayrowmx HOPMaTUBHbIX JOKYMEHTOB!:

. ny3 PK 2015;

. P-ST-6003 n P-ST-6004;

. ELC-DU-5135-TCO pa3gen 3.6;
. CN PK 2.04-103-2013.
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Bce pelueHunsi no 3asemneHunio NPoeKTMpyemMoro o6opyaoBaHna U MonHMuesawuTe npeacTasneHbl Ha
yepTtexax 091-4710-PPP-LAY-20040-01; O-4710-P-5084-233102.

8.3 Kputepum npoekTMpoBaHUs 3N1IeKTPooGopyaoBaHUA

Bo Bcex cnydyasix, roe 9TO BO3MOXHO, 06GOpydoBaHMe [OOIMKHO BbiGUpATLCA MO CReayrLwumM
KpUTEpUAM:

. CraHgapTu3aumsa Ha npoTskeHun Bcero NpoekTta
. MNpoBepeHHas TexHonorus
. MNMocTaBka ocyLlecTBNSeTCs aBTOPUTETHLIMY NOCTaBLLMKaMM
. PeMOHT MoXeT ObiTb BbINOMHEH 6e3 HeobXOAMMOCTM WUCMOMb30BaHUA CheunanbHbIX
WHCTPYMEHTOB 1 obopyaoBaHus.
o MmeeTcsa BO3MOXHOCTb NOAOEPKKN CO CTOPOHbI MECTHbLIX MOCTABLUMNKOB
8.3.1 HanpsikeHusa u yacToTa onsa pacnpegeneHuss u o6opyaoBaHuA
[Mpn NpoeKTMpoBaHNK INEKTPUHECKON CUCTEMbI UCTMOMbB3YIOTCH CreayloLmne 3Ha4YeHNS HanpshkeHns:
Tabnuua 3HavyeHus HanpsXKeHWUs cUcTeMbl
HanpsxeHue cuctembl MakcumanbHoe HanpsiXXeHne cucTeMbl

Mcnonb3oBaHne #u pacnpeaeneHne
HOpMarsibHOro n aBapVIVIHOFO
ANeKTponnTaHua

230B nepemeHHOro Toka, ogHodasHbIn, 2 NPOBOAHUKA +
3M, 50 'y

OcBelLeHne (y4acTok yCTaHOBKM)

230B nepemeHHOro Toka, ogHodasHbIn, 2 NPOBOAHUKA +
3M, 50 'y

3-hasHaa Manasa anektpocTtaHuus | 400B nepemeHHoro Toka, TpexdasHbin, 4-NnpoBOAHUKA +
(y4acToK ycTaHOBKM) 301,50 Ny

ABapuiHoe ocBelleHne 31, 50 u, nutaHne ot UBI unu BHYTpeHHeNn pe3epBHOW

230B nepemMeHHOro ToKka, ogHodasHbIi, 2 NpoBogHUKA +

B6aTapeun, BCTPOEHHOW B OCBETUTENbHbBIN NPMBOop.

8.3.2

anHLI,MﬂbI OLEeHKU Harpy3km " ypoBHu oTka3oB CUCTEM

Obuwas pac4yeTHadA paGoqaﬂ Harpyska npeacrtaBndeT cobon BEKTOPHYH CyMMY CcreyroLnx Harpy3ok:

. Bce HOpMarsibHO pa60Tarou.|,V|e HenoABWXHbIE Harpy3ku, 3a WCKIMKYEeHneM Harpyasok,
Ha3Ha4YeHHbIX B Ka4eCTBE pe3epBHbIX.

e Bce pesepBbl A4St U3BECTHbIX OYAYLUMX HArpy30K
o [lepeyeHb MexaHu4eckoro obopynoBaHus/nonb3oBaTenemn

e OcBelueHne n PO3eTO4YHbIE CETU

CymMMmapHble Harpy3ku, NpMBEAEHHbIE BbiLLE, BEKTOPHO Ao0OaBneHbl, YUTOObl MPUIATU K OKOHYaTEeNbHOM
MPOEKTHOW Harpy3ke Ha pacnpegenuTenbHbli WnT u/unu LY 3.

YpPOBHU HEMCNPABHOCTEN cUCTEMbI ByayT BhIsSIBNEHbl, 1 06 aTom OyaeT coobiatbcs NocpeacTBOM
aHanm3a KOpPOTKOro 3aMblKaHWsi, BbINMOSIHEHHOTO C MOMOLLBK NpOorpammMHoro obecneyeHmst aHanusa
aHeprocucTembl ETAP.

Bce oGopynoBaHue BbIGpPaHO M MOMHOCTLID pacCcYUTaHO Ha TpebyeMoe CUCTEMHOEe HanpsbkeHue u
YPOBHWM OTKasa Mpu KOPOTKOM 3aMblkaHUW, MpW YCNOBUW, YTO, ecnn Takoe oGopyaoBaHue Obino
paunoHann3npoBaHo N/MnNn CTaHZ4apTU3MPOBAHO, OHO BbIGpaHO-TakMm obpa3om, YTOObl OHO MOTIIO
paboTtaTb nNpu MakcMManbHOM YpPOBHE OTKasa Ha nobom M3 00bekToB. B Tex cnyvasx, korga
OTCYTCTBYeT arbTepHaTMBa YCTaHOBKM pacnpefenuTenbHbiX YCTPOWUCTB C npeanonaraeMomn
pacyeTHOM MOLLHOCTBK)  KOPOTKOrO  3amblkaHus, ANnd  3awutbl  0DOOPYyAOBaHWS  LOIDKHbI
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MCMONb30BaTbCA NPeaoXpPaHUTENN C BbICOKOW OTKMOYaloLlel CroCoBHOCTLI0, eCrn MakcUmarnbHbIi
YpOBeHb OTKa3a Takoro obopyaoBaHus - HUXKe Tpebyemoro ypoBHs oTkasa. TokoorpaHuduearoLme
aBTOMaTUYeCKMNe BbIKMOYaTeN UCMONb30BaTh He crieayer.

8.3.3 PacuyeTHble npeaenbHbie napameTpbl, KO3 PULIMEHTLI U YPOBHU

KOS(*)CPI/ILWIGHTI:I, I'IOE,pOGHO onncaHHble B nogpasgenax HMxe, 6y,qu MCcnoJjib30BaTbCA B Ka4decTBe
OCHOBbI Npn MoAgennpoBaH NPOEKTUPOBaHUA N aHalnn3a aHeprocncTemMm

8.3.3.1 [MapameTpbl B pexxumMme KOPOTKOro 3aMblKaHus, Nosly4YeHHble B Xo4e TUMOBbIX
ucnbiTaHUN

dakTnyeckas npegnonaraemasi MOLLHOCTb KOPOTKOIO 3aMblkaHus B Nt0OON TOUKE CUCTEMbI HE JOIKHA
npesbiwaTb Makcumym 80% OT TMNOBOrO UCNbITAaTENbHOrO 3Ha4YeHUs 0bopyaoBaHMs pacnpeaenenns
3MNEKTPOIHEPIUN.

8.3.3.2 OO6wue KannbpoBOYHbIe KOI(hPULUEHTDI

Tabnuua O6wue koachdurumeHThl BbiIbOpa pasmepa

MakcumanbHas Harpyska Ha CUITOBOM 80%
TpaHcdopmaTop
Harpy3sku Ha anekTpoasuratenu (LCF) 90%
daktop  guBepcudmkaumm  (Harpyska — Ha 80%
yCTaHOBKM) 0
dakTop AmBepcuduKaumm (Harpyska Ha cuctemy 80%
OCBelLLEHMS) 0
8.3.3.3 KoadchnumeHTbl NnonesHoro AoencTeusA
Tabnuua. Krnpg
1 kBT < Burartens < 30 kBT 0,84 -0,94
30 kBT < Oeuratens < 200 kBT 0,96
Harpysku Ha cuctemy ocseLleHus 0,96

8.3.3.4 KoadcuumeHTbl Oyaywiero pesepBHOro yBenm4eHnst MOLWHOCTHU

Tabnuua TpeboBaHus K pe3epBHOMY YBEMNUYEHMIO MOLLHOCTH

Pe3sepBHas
Tun o6opynoBaHus

MOLLHOCTb
Ha Bcem obopynoBaHuu, BKNoYasa BxogdLme 20%
nHWK, couaepsl, TpaHchopmMaTopbl U T.4. 0
Pe3epBHble moLHocTM Ha LLIYD (ob6opynoBaHbi) 0%
PesepBHble mowHocTh Ha WY 3 (He

20%
obopynoBaHbl)
Pe3epBHble MOLLHOCTM B 30aHuUSX (nnowanb 2504
nog o6opyaoBaHNEM)
Pe3epBHble MOLWHOCTY (KabenbHble CTOWMKM) 20%
Moa3emHbIl kabenenposop 50%
Pe3epBHble MOLLIHOCTM Ha CUMOBbLIX kKabensx 25%
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8.3.3.5 CTeneHb 3aWnMThbl OT BHELWHUX Bo3aencrtemm - Knacc IP

O6opynoBaHue, NpeayCMOTPEHHOE NPOEKTOM BbIOpaHO 1 cneuduLnpoBaHo Takum obpasom, 4Tobbl
o6ecneunTb 6esonacHble kopnyca Ans Hanbonee HeGNaronNpPUSATHLIX YCIOBWIA, B KOTOPbLIX OHO LOSKHO
paboTtaTb. Bce anekTpuyeckoe obopyaoBaHue, kak NpaBnio, A0MKHO COOTBETCTBOBATL CrEAYOLMM
MUHUMarbHBLIM Kraccam 3aLuThl, ECMW He yKa3aHo WMHOE:

Tabnuua. Knacchl IP

OnucaHve o6opyaoBaHus Knacc IP
PacnpegenutenbHble yCTPOWCTBO CPeaHEro 1P 4X
HanpsxeHus (B NoMeLLeHnm)
HapyxHble LLIY3 / pacnpegenuTtenbHble WuThl IP 65
BHyTpeHHue LY - [1Bepu 3akpbIThl IP 4X
BHyTpeHHue LY - [1Bepu OTKPbITHI IP 20
BbikntovyaTenu Ha nnowaake IP 55
CoeguHnteneHble KOPOOKM IP 65
IP 54 (B
nomMeLleHmm)
OnekTpoasuratenu
IP 55 (Ha oTKpbITOM
BO3OyXe)

B Tex cnyyasix, korga obopyaoBaHve He NMpefyCMOTPEHO MMEHHO AN TaKMX KacCoB 3aliuThbl,
Heobxoouma oThenbHasa oueHka. [Npoeepka knacca IP co 3HaveHuem go IP4X moxeT ObiTb
BbIMONMHEHa Ha 3aBope-uarotoBuTtene. Jlioboe 3HayeHue, npesbiwatowee IP4X, AOmMKHO ObITb
NnpoBepeHo B UCMbITaTenbHon nabopatopun ISO 17025.

8.3.3.6 [llepenaabl HanpsXXeHUA

CornacHo onucaHuto B Tabnuue Hke, Heo6X0AMMO NPUMEHSTL CneaytoLwme 3Ha4eHus nepenaga
HanpsKeHus:

Tabnuua. MNMpegensl nageHns HanpsikeHns

Ycronumnsoe WHameuayanbHble duaepsbl K 060pyaoBaHuMio, nonyyarwemy nutaHne
nageHve OT LUMH, NOAKIMIOYEHHbIX K TpaHcopMaTopam C nepeknioveHne
HanpspKeHus oTBeTBMNeHun, ByayT paccunTaHbl Ha MakcUMarnbHbIN nepenag

HanpsxeHus 5%.

dugepsbl K yaaneHHbIM pacnpegenuTenbHbiM Wwnutam - Bee domaepsl k
yAaneHHbIM pacnpeaenuTenbHbIM WUTaMm, TakMM Kak WNUT ynpaBneHns
ocselleHnem, LLIY3 u T.4. AOMKHBI MMETb pas3Mepbl, pacCYUTaHHbIE Ha
MaKCMMarnbHbIN nepenag HanpskeHus Ha 2%.

OtaeneHble domaepbl NapannenbHbIX Lenen kK 06opyaoBaHuto,
Harpyakam wu/unu gBuratensam B Lenom 0yayT umeTb pasMmepsbl C
MakcumarnbHbIM Nepenagom HanpsbkeHnsa Ha 3%.

Hu npu kakmx ob6cTosATENBCTBAX CyMMapHbI Nepenaz HanpsiKeHus
naoepoB Ha BTOPUYHbIN pacnpenenuTenbHbii WUT 1 Kakon-nnbo ns3
CBSI3aHHbIX C HAM NapannenbHbIX uenen He A0MmkHbl npeBbilwaTth 5%.

MapeHue Cuctema B LeNnom omkHa ObiTb CcnpoeKkTnpoBaHa Taknum o6pa30M,
NyCKOBOIro 4TObObI OOEcneunBaThb cneaywuiee npoueHTHoe COOTHOLEeHne
Hanps>xeHuna HOMWUHAIbHbIX Hal'lpﬂ)KeHVIVl Ha knemmax gsuratens - Kak npasuno,
aBurartend HUKaKne nccnenoBaHnsa yCKOpeHua He npoBoaATCA.

I'Ipw 3anycke nocriegHero (KOFD,a paGOTGPOT apyrue p,eraTenw) camoro
OonbLUoro ABuratenst MakcuMmarnbHbIN nepenag HanpsaXeHna Ha
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pacnpegennTternibHOM LWnTe orpaHn4mnBaeTcA 10% OT HOMUHaNbLHOIo

HanpsaXXeHua.

[Buratenu mMoLwHoOCTLI0 Bbilwe = 200 kBT AomkHbI OnpeaenaTbcs Ha
OCHOBE (haKTUYECKNX TPeOOBaHWUI K KPYTSALLIEMY MOMEHTY.

Oeuratenu =2 110kBT: makc. 85 %

Oeuratenu < 110kBT: makc. 80 %

Bce pacyeTbl nepenana HanpaXxeHua npu 3anycke asuratensd OJKHbI
OCHOBbIBATbCA HA MUHUMaAJ1bHbIX YPOBHAX KOPOTKOro 3aMblKaHUA Ha
KOHerTHOVI wnHe n c KOS(b(bVIU,VIeHTOM MOLLHOCTW BHE Lenu.

OpHako B OKOH4YaTENbHOM NpPOeKTe AOJTKHbI Y4NUTbIBATbCA (baKTVILIeCKVIe
TpeGOBaHVIﬂ K KpyTAWEeMY MOMEHTY OJ1A KaXOo0ro cny4dyad npuMmeHeHund

asurartens.

8.3.3.7 LiBeToBasi MapKMpoBKa 060no4Kku Kabens u cepaevyHmka

ﬂOJ'I)KHbI ncnonb3oBaTbCA cneaytouimne 060no4kM n cepaeyHUnKn, yKka3aHHble B Tabnuue Huxe.

Ta6bnuua. LiBeToBas mapkmpoBKa 060n04km Kkabensi u cepae4yHUKOB

PyHKUUA Kabens

npOBO,D,Ka NMNTaHnA
HH

MpoBoaka
ynpasneHus AC

lMpoBoaka
ynpasneHuns DC

3asemMrneHuve
(HH n CH)

3asemMrneHve
(HH n CH)

Tun NMpumeHeHune
cepAaeyHuKa cepheYHuKa
Non Tokom
300/500B Heltpanb
3aszemMneHne
Non Tokom
300/500B
Hewntpanb
MonoXuTenbHbIN
300/500B

OTpuuaTtenbHbin

LiBeTt

LiBeT 060n04ku
cepAaeyvHuKa

KopunyHeBbIn

CuHnn YepHbIn
3eneHo-xenTbin
UepHbli

YepHbin
UepHbli
Cepbliii

YepHbIn
Cepbliii

OroneHHbIn MeaHbI NPOBOAHMK 3a3eMITEHUS

600/1000B 3asemMrneHve

3eneHo-XenTbin
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9 KOHTPOJIbHO-USMEPUTEJIbHbIE NMPUBOPbLI U ABTOMATUKA
9.1 OOwwme AgaHHbIe

HaHHbln pa3gen paspaboTtaH cornacHo TpeboBaHWAM OEeNCTBYHOLUX HOPMAaTMBHO-TEXHUYECKUX
AokyMeHToB PK, NPOEKTHOM TEXHUYECKOW AOKYMEHTALUMM U COrnacHo TexHnyecknm ycnosusam TLUO,
obecneuunBatoLme 6e3onacHyto aKcnyaTaumnio NPOM3BOACTBEHHbIX 06beKTOB. Kputepun n 0OCHOBHbIE
MPUHLUMMbLI, YKasdaHHble B 3TOM pasgene, UCMomnb3yloTCsa B Ka4eCcTBE OCHOBbl AN MPOEKTUPOBaHMUSA
KMIMunA.

KM n A 06bem paboT BKIOYAET, HO HE OrpaHMYMBAETCS CriedyoWUMK CTPOUTENbHBIMU paboTamu:
nepemelleHne CyLlecTByloWero o6opydoBaHusl, yCTaHOBKa HOBOro 0OOpydoBaHMSsl, 3aMeHa
CylLLlecTBytoLLero o6opyaoBaHusi, yCTaHOBKa kamep BUAEOHAGMNIOAEHUs, yCTaHOBKa OGHapyKeHus 1
CUrHanmM3aumm noxapa B KOHTEMHepax AN MeXaHW4YecKoro, KOHTPOSIbHOro oGopyAoBaHUs U Anst
ochucHOro NomelLeHs], NPOoKIaaKa HOBbIX Kabenei.

Cyuwectsytoliee nomelleHne PML, — aTo 6Gonblioe nomellleHWe YCMOBHO pasfdeneHHoe Ha
OTAEenNbHbIE YYacTKM AN BbINOSIHEHMS onpeaeneHHbIX paboT, TakMX Kak: y4acToK KnanaHoB, y4acToK
AONsl CBapOYHbIX paboT, y4acToK Ansl KOMNPECCOPOB M HACOCOB, MEXaHUYECKUIA Y4aCcToK U T.4.

[demoHTupoBaHue cyLiecTBylOWMX neperopodok (cTeH) TpebyeT AemMoHTaxa CyLecTBYoLWNX Tpybok
KWIT n noBTOpPHOE NX MCNONb30BaHNE U YCTAHOBKY Ha HOBOM MECTE COrnacHo OOHOBNEHHOMY MNnaHy
pacnonoXeHus MexaHu4eckoro o6opyaoBaHus.

MnaHupyeTca ycTaHOBUTbL KaMepbl BuaeoHabniogeHuss B nomelleHun PML, ¢ nokpbiTvem Bcex
paboymMx y4yacTKOB BHYTPU 30aHUS.

9.2 O6bem paboT No cucteme OOGHapyXeHUs U CUrHanusauum noxapa

B pamkax npoekta mogepHusaumn PML, Ha Tepputopun Y3 u TO 1B (IBMOA) nnaHupyeTtcs
YyCTaHOBKa TPeX MPOEKTUPYEMbIX KOHTEMHEPOB NEPEYUCIIEHHbIX HWKE, KOTOpble OOSKHbI OblTb
CHabeHbl cucTeMol 0BHapyXXeHUs 1 CUrHanusauum noxapa:

" Odpmc psaom ¢ NpoeKkTMpyeMbiM HaBeCOM (MECTONOMNOXEHNE YTOYHSAETCS)
" YnpaBneHusa TectaMmum psaom ¢ ydactkoM 6yHkepa ( 30 meTpoB ot 3gaHua YO n TO IMB)
] MomelleHue ona NPUTUPOYHOM MaLLnHbI (BHYTpW 3aaHns Y3 un TO MB)

OovH OQVCHBIN KOHTeMHep PsSiAOM C NPOEKTUPYEeMbIM HaBecoM MnpedHasHayeH ANl BPeMEHHOro
HaXOoXXOEeHUs MepcoHana BHYTPU NOMeLLEHUS] BO BPeMSI BbIMOJTHEHUSI TeMMepaTypHbIX TECTOB.

,El,pyr017| KOHTeVIHep paaoM C y4acCcTKOM 6yHKepa npegHasHa4yeH gna BpeMEeHHOro HaxoXaeHusa
nepcoHana Bo BpemM4d HabnoageHus n ynpasrieHnAa teCtamMn noa BbiICOKUM AaBJi€HNUEM.

TpeTuii KOHTEHEP NpeaHa3Ha4YeH Ans YCTaHOBKU NPUTUPOYHOM MaLLWHBI AN U3GEeXaHUsI HapYXHbIX
nomex, a Takke cbopa pacnbina Bo Bpemsi paboTbl.

MnaHupyeTcst ycTaHOBKa Kak MUHUMYM OAHOMO AbIMOBOMO / TEMNMOBOro AeTeKTopa, CBETO-3BYKOBOIO
onoBeLlaTens u py4Horo n3BeLlaTens Ans KaXaoro KoHTenHepa.

9.3 O6bem npoektupoBaHus KUMnA

B o6bem npoekTHbIx paboTt no yactu KUTMnA Bxogut cnegytollee, HO He OrpaHMYMBaeTCs:

. YcTaHoBKa AbIMOBbLIX / HarpeBaTesfibHbIX OETEKTOPOB, PYYHbIX W3BELLATENen u CBETo-
3BYKOBLIX OMOBeELLATENEN;

o Mpoknagka AONOSNHUTENbHBLIX Ka0erbHbIX JTOTKOB U/UNKN kKabenbHbIX KaHamnoB.;

. OGHOBEHNE KOHMUIYpaLMKN CYLLECTBYIOLLEN MMaBHOW NoXapHon naHenu 1C-4710-J-2036;

. Mpoknagka HoBbIx kabenen KUIT;

3 HemoHTax cywecTsytowen Tpybkm KM Ha yyacTke knanaHoB (OEMOHTaX Neperopoakm);
MonTax Tpybkm KWI Ha yyacTke knmanaHOB O MexaHu4eckoro obopyaoBaHus, koTopoe 6bino
nepecTaBreHo.
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B o6bem npoektupoaHua KUMNWA BknoyeHsbl cnegytouive suabl paborT:

. Bbibop ycTponcts noxapoobHapyxXeHus (OeTeKTOopbl, PyYHble u3BellaTenn u CBeTo-
3BYKOBblE OMOBELLATENM) B COOTBETCTBUM C CYLLECTBYIOLEN CUCTEMON OBOHapyxeHus wu
curHanusauum noxapa. 3anofiIHEHUEe NIMCTOB TEXHUYECKUX OaHHbIX, ohopmIieHne 3aaBOK
ANa 3aKyna maTepuarnoB, NpoBepka TeXHUYeckux npegnoxeHun noctaswmkoB KUTUA,
y4nTbiBasi B NEPBYIO o4epenb NPON3BOANTENEN, BKITHOYEHHbIX B YTBEPXKAEHHbI KoMnaHven
cnucok lNponssogutenen;

. MoagrotoBka nepedHenr KWUIM, xypHan BXOOHbIX/BbIXOAHBIX CUrHanoBs, O6GHOBMEHWe
CyllecTByloLLle MaTpuubl MNpUYMH W crneacTBui, noacveT martepuanos ana KU un
paspaboTka nnaHoB Tpacc kabenen;

. OkaszaHue COOelCcTBMA CMEXHbIM OTAenaM MNPOeKTUPOBaHWA: ans  onpeaeneHus
HeobxoaMMoro npocTpaHcTBa Aansa yctaHoBku KWIM Ha nnowagke; HeoGxoaMMocTu
cneunanbHbIX KOHCTPYKUMI Ana obcnyxusaHus u ocMotpoB KWIM; aons nogseneHus
aneKkTponuTaHnsa K ycTpoiicteam. CoBMecCTHO ¢ oTaenom akcnnyatauun TLO coctasneHve
[OKYMEHTaLUN MO OMUCaHUIO CXEMbl YNpaBMeHUsl, onucaHue HeoGXxoauMbIX (YHKLMWA K
anropuTMoB.

9.4 MNoneBble KOHTPONIbHO-U3MeEpPUTENbHbIE NPUOOPbLI

94.1

9.4.2

9.4.3

YcnoBHble 0603Ha4YeHUs1 U HyMepaLuus KOHTPOJTIbHO-U3MeEPUTENbHbIX
npubopoB

YcnoBHble 0603HaYeHUss U MAeHTUMMKALMOHHbIE HOMEpPa HOBbIX YCTPOWCTB MOXapoobHapyXeHus
npuceavMBalTCA B COOTBETCTBUM  NpPoekTHbiM  TY  015-000-ITM-SPE-TCO-000-00002-05
«TpeboBaHusi K Hymepauumn n kognposke. Tabnuubl ¢ KOAoBbIM 0603Ha4YeHneM». Homepa BbigatoTcs
otgenom LYW TWO. Bece HoBble naeHTUdMKaLNOHHbIE HOMEpa Anst yCTPONCTB NOXapoobHapyXeHus,
yCTaHaBMnvMBaeMbIX Ha nnollagake BblgatoTcsd B popmaTe, ykasaHHoM B 015-000-ITM-SPE-TCO-000-
00002-02 «TpeboBaHue k Hymepauun un kognposku KAT».

Tunbl curHanos

Ona  3anpoeKkTUpPOBaHHbIX  YCTPOWCTB,  MOAKMYaeMble K  CYyLLeCTBYWOWENH  cucteme
noxapoobHapyeHnst Heo6X0AMMO NPEaYCMOTPETb CUrHAMbI CrEAYOLWUX TUMOB:

. MutaHne 24B nocTossHHOro ToKa Mo LwuHe cetn FDnet;
. LindbpoBow BBOA: CyXON KOHTAKT;
. Lindposon BbiBoA: 24B noctossHHOro Toka.

CraHpgapTusaumua obopynoBaHus

Mpu nopbope yctpowcte BoidupatoTca NMOCTABLUMKN n3 cnucka ogobpeHHbIX nNpousBogutenen
otgena 3akynok Komnanwn. Ecnn GygeT HeobGXO4MMOCTb WCMOMb30BaHMSA MNPOM3BOAMTENEN U
Modener He w©3 cnucka ofobpeHHbIX npou3BoauTenen Komnawuu, TO OHW [OMKHbl ObIThb
npegBapuTensHO obroBopeHbl U ofobpeHbl KomnaHuel. Bce npubopkl 1 yCcTponcTBa OOJKHbI ObITh
3aperMcTpupoBaHbl Ansa npumeHenns B PK.

Bce kabenbHble BBOAbI OOIMKHbI BbiFb MMETb MeTpuyeckyld pe3bby ISO ana pasmelueHus
cepTndULMpoBaHHbIX KabenbHbIX canbHUKOB. MNMpegnoyTntensHbin pasmep — M20x1,5 mm. 3anacHble
kabenbHble BBOAbI AOMKHbI ObiTh 3arnyLueHbl CepTUOULMPOBAHHBIMY 3arfyLLKamu.

PaboTocnocobHOCTL/TOYHOCTb KOHTPOMbHO-U3MEepUTENbHBIX NPUOOPOB SBNAIOTCA AOCTATOYHbIMU
ans obecneyeHns TpeboBaHuin. 1o mepe BO3MOXHOCTU N3MEHEHMS B YXXe BbiOpaHHbIE YCTPONCTBA U
CUCTEMBI ABMASIOTCA MUHUMAIbHBIMU B LLEeMsiX CHWKEHWS 3aTpaTt Ha NPOEKTUPOBaHMe, 3aKymnKy, MyCKo-
Hanagky, TexobcnyxusaHme, obyvyeHve nepcoHana n akcnnyataumio.

Kak ykazaHo B TY TWO A-ST-2008 ansa eamHuu, usmepeHnst ucnonbsyetca MexxayHapoaHas cuctema
eanHuy CH.
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9.4.4 YcnoBus OKpyXxatollien cpeabl

9.4.5

9.4.6

Bce npoektupyeMble 0ObEKTbl pacnosfiokeHbl B ©e3onacHon 3oHe Ha Tepputopum [B, roe Het
Grmanexawmx TEXHONOMMYecknx ycTtaHoBok. CepTudmkaunst 4ns B3pbIBOOMACHbIX 30H He TpebyeTcs
ONs 3aNpOEKTUPOBAaHHbLIX HEBb YCTPOWCTB COMMacHoO AaHHOro obbema.

3anpoekTNpoBaHHbIe YCTPOMCTBA AOMKHLI-ObITH paccUMTaHbl Ha HEMpepbIBHYK 3KChnyaTauuio B
YCNOBUAX OKpYXXaloLen cpedbl, W3NOXEHHbIX B pasgene «napameTpbl OKpykailollen cpepapbi»
HacTosILLEero 4OKyMeHTa.

Honyctumasa cTeneHb 3awwmTbl OBONOYKM BCEX YCTPOWUCTB OT MNPOHWMKHOBEHWUS BRarm u Mnbinu,
yCTaHaBMnMBaeMble B KOHTPONMPyeMbIX ycroBusx, He meHee |IP44 B cootBeTcTBuM ¢ IEC-60529, a
YCTPONCTBa yCTaHaBMNMBaeMble Ha OTKPbITOM BO3AdyXe OOSKHbl MMETb CTEMNeHb 3allMTbl HE MeHee
IP65.

MoaroToBKa K JKcnnyatauuu B 3UMHUMN nepuon

Bce ycTponcTBa HapyXHOW YCTaHOBKM [Afis1 MOXapHOW CUrHanusauum YycTaHaBnMBatoTCS B
COOTBETCTBMM C peKoMeHAauusaMu MoCTaBLiMKa W yaoBneTBopsoT TpebosaHuio A-ST-2008 ¢
TemnepaTypamm oT -36°C go +44°C.

SneKTpOMarHVITHaFl COBMeCTMMOCTL / 3alymTa oT PaAno4YacCTOTHbLIX NOMeX

Bce aneKkTpoHHbIE KOHTPOMbHO-N3MepUTerbHble NPUOOPLI AOMKHbI COOTBETCTBYHOT TPeboBaHUSAM K
anekTpoMarHutHon cosmectumoctn (OMC) u pagmoyvacToTHbIM MOMexam, OnpederneHHbiIM B
ctaHgapTtax IEC61000 unu aHanornyHbiXx NpMMeHUMMbIX cTaHaapTax. CooTBeTcTBMEe TpeboBaHMAM
OOIMKHO NOATBEPXKAATLCS UCMBbITAHUEM /UK cepTUMKALMOHHBIMM JOKYMEHTaMMU.

9.5 KabenbHble cetu

Mpoknaaky kabenbHbIM Tpacc HEO6XOAUMO BbINOMHUTL B CYLLECTBYIOLUMX KabemnbHbIX MoTKax, npu
HeobXx0AMMOCTU yCTaHaBNUBAKOTCHA HOBble KabernbHble NoTkn, cobnogeHnem TpedosaHum MY PK un
TY KOMMAHWW. BHyTpeHHAsA kabenbHas pa3Bogka BbINOMHAETCA B f0TKax, C pasgeneHnem ot
anekTpuyeckmx kabenen. Tawke, kabenu nNoXapHOW curHanusauuMu AOMXKHbl OblTb OTAEneHbl oT
kabernewn cucTeMbl TENEKOMMYHUKaLUN.

KabGenb, ncnonb3yemell B NPOeKTe, OOMMKEH oTBeyaTb TpeboBaHuaM cneuyudukalmMm ctaHgapTa
KOMMAHWNW ELC-SU-3551-TCO. Kabenb, NpOMnOXeHHbIN BHYTPU MOMELLEHUSA, He OOIMKeH ObiTb
apmupoBaHHbIM. CTblkoBKa Kabernen He ponyckaetcs. Kabenu OOMmMKHbI MMETb MOCTOSIHHYKO He
CMbIBaEMYO MapKMpOBKY.

Kabenu pQomkHbl OblTb 4YeTKo 0003HadeHbl C 000MX KOHLOB MPOYHOM U  MOroAO0CTOMKON
naeHTumrKaumoHHon Oupko kabensi, Ha KoTopon [JospkeH ObiTb ykaszaH Homep kabensa B
COOTBETCTBMM C COIflacoBaHHOM CUCTEMOWN uaeHTudukaumm kabenen. Homepa kabenen AOMKHbI
ObITb YHMKANBHBIMY MO BCEMY Y4YacCTKYy.

Homepa kabenen gomkHbl ObITh BbIOUTLI HA NNACTUHE U3 HEPXKaBEIOLLEN CTarnwu.

WaeHTndukaumoHHas mMapkupoBKka AOMKHa ObiTb ycTaHoBneHa Ha kabensx ¢ obomx KOHUOB U B
MecTax, rge oHV NpoxoanaT vepes xenoba, a Takke Yepes kaxable 10 MeTpoB BOONb Tpacchl. Bcem
Xurnam kabens gomkeH 6biTb MPUCBOEH YHUKanNbHbLIN naeHTudukaTop. Bece 3anacHble xunbl kabenen
OOMKHbI BbITb NPOMapKNpPOBaHbLI COOTBETCTBYOLLMM 0Bpa3om.
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10 TENEKOMMYHUKALUUA U BUOEOHABITIOOEHUE
10.106bem paboT

Llenbto gaHHOro pasgena, sBngetca onucaHne obbema paboT Mo  ycTaHOBKe Kamep
BuaeoHabnoaeHns B nomelteHun PMLL Bo Bcex paboumx yyacTkax BHYTpW 34aHus. Tvun u mogernb
Kamep BblbMpaeTca U3 cnucka yTBepXOeHHbIX NOCTaBLUUKOB, npeaoctaeneHHsle TLO. Bee HoBbie
Kamepbl noakntoyatTcs k obwen cetn TLWO yepes cywecTByowme nNaHenuM TenekoMMyHMKaumm
yCTaHOBMEHHble B 3gaHuyM YOuTO. MmetoTcs NAaTb MOMELLEHUN C CYLLECTBYIOWUMW NaHensmm
TENeKOMMYHUKaUMA, KOTOpble WCMOMb3YTCA ANS  MOAKMNIOYEeHNS BHOBb YCTaHaBNUBaEMbIX
BMAEOKaMep. DNEeKTpnYecKoe NuTaHue kamep BuaeoHabnogeHns BbINOHAETCH Yepes TEXHOMNOIMIo
PoE (Power over Ethernet) — nepepaya ameKkTpM4eckoro nuTaHWs BMeCTe C MepedaBaeMbiMu
OaHHbBIMW.

MpoekT npegycmaTtpuBaeT yCTAHOBKY HOBOMO KOHTEWHepa C yAaneHHOW NaHenbio ynpaBneHus Ans
ucnblTaTenbHOro crteHaa/OyHkepa Ha OTKPbITOM BO34yxe (ceBepHad 4acTb 3gaHusa YOuTO [16). B
KOMMNIIEKT AaHHOro MCNbITAaTENbHOrO CTEHAA BXOAWUT CUCTEMa BuUOEOHaONoaeHUs Ans yAaneHHoro
MOHWUTOPWMHIa 3a WCMbiITaHUAMW B OyHKepe. YCTaHOBKa Kamepbl BuaeoHabniogeHus B OyHkepe
NPOM3BOAUTLCH COMNAcHO pekoMeHJaunsmM nocTaBLLmKka 06opyaoBaHuS.

JononHuntensHbIX ABa UCMblTaTenbHbIX CTeHAa/byHkepa ¢ yaaneHHoW naHenblo ynpaeneHus dyaet
yCTaHOBNEeH BHyTpu nomeweHns PMLU. [daHHbIin wnchblTaTeENbHLIN  CTEHA HaxXOAWUTbCH B
MCMNonb30BaHWM Ha Opyrom cywecteywoweM obvekte TLUO. MNpoekT npegycMmaTpvBaeT AEMOHTaX
AaHHOro UCMbITaTeNbHOrO CTeHAA C CYLLIECTBYHLLEro MecTa 1 NoBTOPHOWM YCTAHOBKU B NOMeELLEHNe
PMLL. B komnnekT AaHHOrO McCnblTaTefNlbHOro CTeHga BXOAWT cuUCTeMa BuaeoHabniogeHus Ans
yAaneHHoro MOHWTOPUWHra 3a UcnblTaHusAMn B ByHkepax. BpeMeHHbI AeMOHTaxX C CyLeCTBYoLWEero
MecTa U MOBTOPHbIA MOHTaX Ha HOBOe MecTO OyaeT MpPoM3BOAUTLCHA COMNAcHO PekoMeHAauusM
nocTaBLLMKa 060opyaoBaHUS.

Kabenb, ncnonb3yemMbin B MpoekTe, OOIMKEH OoTBevaTb TpeboBaHnuaAM cneuudukaumm craHgaprta
KOMIMAHWW 040-0000-111-SPE-000-000-00007-00. Kabenb, NPOMNOXeHHbIN BHYTPU MOMELLEHUs, He
JomkeH OblTb apmupoBaHHbIM. CTblkOBKa kabenen He ponyckaetcd. Kabenu [OmMkHbI UMETb
NMOCTOSIHHYIO HE CMbIBaEMYI0 MapKUPOBKY.

Mpoknaaky kabenbHbIA Tpacc HEOOBXOAUMO BbINOMHUTL B CYLLECTBYIOLUMX KabemnbHbIX MOTKax, npu
HeobX0AMMOCTU yCTaHaBNUBAKOTCHA HOBble KabernbHble NoTkn, cobnogeHnem TpedosaHum MY PK un
TY KOMMAHWW. BHyTpeHHAS kabenbHasd pa3Bogka BbINOMHAETCA B fl0TKax, C pasgeneHnem ot
anekTpuyeckux kabenewn. Takke, kabenu cuctemMbl TENEKOMMYHUKALMN AOIKHbI ObITb OTAENEHbI OT
kabenew NoXxapHoWM curHanusaummn.

Bce ycTpoicTBa HapyXHOW YCTaHOBKM [N CUCTEMbl BMOEOHaOMOOEHWs yCTaHaBMNMBalTCA B
COOTBETCTBMU C PEKOMEHAALMAMWU MNOCTaBLUMKa W YAOBNETBOPAKT TpeboBaHmio A-ST-2008 ¢
TemnepaTypamu oT -36°C go +44°C.

B obbem NMPOEKTHbIX pa60T Nno 4acCTu TesyieKoOM BXoauT criegyrwuiee, HO He orpaHn4YnBaeTCA:

. Mpoknagka AONONHUTENbHbIX KabernbHbIX JTOTKOB W/Unun kabenbHbIX KAHarOoB;

3 OGHoBNEHNE KOHUIYpALIMA CYLLECTBYIOLLIErO TENeKoM 0b6opyaoBaHNS;

. YcTaHoBKa kamep BuaeoHabnogeHusa B nomewerHnn PML, n cHapyxu;

. Mpoknagka HoBbIx kabenen KUIT;

. JeMOoHTaX CylecTBylOWENn CUCTEMbl BUOEOHAONOOEHMS UCNbITATENbHOrO CTEHAbI
(noctaeka NBP);

. MoHTax cucTembl BUOeoHabnoaeHnsa ncnolitatensHoro creHaa (nocraeka MNBP);

. MoHTax cucteMbl BUOeoHabnoaeHnst ucneitatensHoro cteHaa (nocrtaska F'EMKO).

10.2MpoekTupoBaHue o6 Lema Tefiekom
B 06bem NPOEKTUpPOBaHNA pa3aena TeliekoOM BKIMH4eHbl crieayuine snapbl pa60T:

. Beibop HoBoro Tenekom obopyaoBaHus (kamepbl, KOMMYTaTOpPbl, kKabenu) B COOTBETCTBUM C
CyLLeCTBYIOLLEN cucTeMON BuaeoHabnwoaeHns. OdopMmneHne 3asBOK Ans  3akyna
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MaTepuanoB, NpoOBepKa TEXHUYECKUX NPearioKeHUN MNOCTaBLUMKOB, YYMTbIBas B NepBYIO
oyepedb NPOU3BOAMTENEN, BKMOYEHHbIX B  yTBEpXAeHHbin KomnaHuen  Cnmcok
Mponssogutenen;

. MoaroToBka MepeyHst TenekoM OBOpYAOBaHWUsi, CXEM pPachoSIOKEHUs, MEeXCOeaVMHEHUHN,
pa3paboTka cxem MapLipyToB kabenei;

. OkasaHne CcoOencTBuMsi CMEXHbIM OTAenaM MPOEKTUPOBaHWS: ANd  onpedeneHust
Heo6xo4MMOro NPOCTPaHCTBa AN1S yCTaHOBKM 000pyA0BaHMs Ha niowanke; Heo6XoanmMocTu
cneumanbHbIX  KOHCTPYKUMA Ons obcnyxuBaHMs W OCMOTPOB; Ans  NoABeAeHus
anekTponutaHus K yctporcteaMm. CoBmecTHO ¢ oTaenom akcnnyataumm TLLO cocraBneHue
OOKYMEHTauuM Mo OMUCaHMI0 CXeMbl YnpaBreHusi, OnucaHue HeobXOAMMbIX OYHKLUA ©
anropuTmosB.

10.3Cuctema KOHTpOnA gocTyna.

B uenax 6esonacHoOCTM NpoBeAeHNs TECTOB NOA BbICOKMM AaBreHneM, He06xXx0AMMO NpeaycMoTpeTb
KOHTpOMb AOCTyna nepcoHana B 30Hy OyHkepa, pacnofioXEeHHOro Ha OTKPbITOM BO3Adyxe (CeBepHast
yactb 3gaHusa YOuTO TB). Ona atoro ILF u3yunT n npegnoxvt ctaHgapTtHele pewenns TWO gnsa
NPUMEHEHNS CUCTEMbl KOHTPOMS K CyLLIECTBYIOLLEN cucteme orpaxaeHus byHkepa.

Page 77 of 82



Document Number / Homep JokymeHTa 015-0000-RGL-RAP-20155-01 Revision / Pepgakuus K01

11 OXPAHA OKPYXAIOLLEN CPEQbI

Pasgen oxpaHbl okpyxatwllern cpenbl 6onee nogpobHo paspaboTaH M npeacTaBneH OTAerNbHbIM
OOKYMEHTOM.

Mpy BbLINOMHEHMM BCEX CTPOMTENbHO-MOHTaXHbIX paboT Heobxoaumo cobntogate TpeboBaHusA
3aluUTbl OKpYXaloLlen cpefpbl, COXpaHeHUs ee YCTOMYMBOro 3KOMOrMYeCcKoro paBHOBECUS U He
HapywaTb YCroBMSA 3eMMenosib30BaHUSA, YCTaHOBMEHHble 3akoHoAaTenbCcTBOM 006 oxpaHe
oKkpyxatoLen cpeapl. B Lenax oxpaHbl npupoabl HEOBX0ANMO BbINONHATL CReayoLne yCroBus:

OcHalleHne paboynx MecT 1 CTPOUTENbHOW NIOLAAKN MHBEHTAPHBLIMWU KOHTEHEpaMu Anis
ObITOBbIX M CTPOUTENbHBIX OTXOA0B;

CnuB ropto4e-cMasouyHbiXx MartepuarioB TONMbKO B CheuManbHO  OTBEAEHHbIX U
060pyaoBaHHLIX A51S 3TUX Lienen mecTax;

Mcnonb3oBaHWe TOMbKO cneumanbHbIX YCTaHOBOK Ans oborpeBa MOMELLEHU, noaorpesa
BObl, MaTepnarnos;

CobntogeHne TpeGoBaHUii MECTHbIX OPraHoB OXpaHbl MPUPOAbI.
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12 MEPOMNPUATUA NO TEXHUKE BE3OMNACHOCTU U OXPAHE TPYOA

MeponpuatTns no oxpaHe Tpyda OpraHW3oBaHbl B COOTBETCTBMM C  3aKoHoAATENbHbIMU
obLerocyaapCTBEHHbIMM  HOpMaTMBHbIMW — fokyMeHTamu  Pecnybnunkn KasaxctaH, a Takke
nokymeHtamn Komnanum TLIO B obnactu oxpaHbl Tpyaa. O643aHHOCTM M OTBETCTBEHHOCTb 3a
peanusaumio OYHKLUA YyNpaBreHUa OXpaHoOW Tpyaa, pelleHUs TEeXHUYECKUX, TEXHOMOrMYeckux u
OpraHu3aumMoHHbIX BOMPOCOB MO OXpaHe Tpyda BO3naraldTCsa Ha pPyKOBOACTBO, [NaBHbIX
crneumanucToB, pykoBoautenen cryx6, B COOTBETCTBMM C NONOXeHnem 06 06513aHHOCTAX, NpaBax u
OTBETCTBEHHOCTW  PYKOBOAALMUX W UHXEHEPHO-TEXHMYECKMX  PpabOTHWKOB  OpraHusauuu,
pa3paboTaHHbIM 1 yTBEPXOEHHbBIM B YCTaHOBMEHHOM MOPSiAKE PYKOBOACTBOM.

OpraHu3aunoHHyo, TeXHUYeckyto paboTy, obecrneyeHne BbINONHEHWI MEPONpPUATUIA MO OXpaHe
TPpyda OCYLLECTBNAT creumanucTbl No 6e3onacHoCTU U oxpaHe Tpyaa.

OCHOBHbIM NPUHUUNOM OEeATESIbHOCTU B obnactn OXpaHbl Tpyaa BCEX ypOBHel7I ynpasJieHNA ABNAETCA
Nnpnu3HaHne wu obecneyeHne npunoputeTta Xu3Hn w”n 300poBbA pa6OTHVIKOB NnoO OTHOLWIEHUK K
pe3ynbTatamMm I'IpOVI3BOﬂ,CTBeHHOl7I OeATeNIbHOCTU.

OCHOBHbIMW HanpaBneHUsIMM peanu3aLmn KOMMeKca OpraHn3aunoHHO-TEXHNYECKUX MEPONPUATUN
Mo OXpaHe TpyJa Ha BCEX YPOBHSIX NMPOU3BOACTBA SBMSAOTCS:

e oby4yeHue nepcoHana npasunam 6e3onacHocTu TpyAaa;

e obecneyeHne 6e3onacHow akcnnyaTauum NpoM3BOACTBEHHONO 060OPYAOBaHUS;

e obecneyeHve 6e3o0nacHOCTV NPOM3BOACTBEHHbIX MPOLECCOB;

e obGecrnevyeHne 6e3onacHOCTV NPOU3BOACTBEHHbLIX 34aHWUIA U COOPYXEHWN;

® HopManusauus caHMTapHO-ObITOBbLIX YCMOBUIA TPyAa;

e obecrnevyeHne o06CnyXMBaIOLLEro NepcoHana cpeacTBaMmv MHAMBMAYaNbHOM 3aLunThI;
® CaHWUTapHO-6bITOBOE 06CNYXMBAHME ONEPALIMOHHOMO NEPCoHana;

e obecrneyeHne onTMMarbHbIX PEXXUMOB TpyAa U OTAbIXA;

e neyebHO-NpodmnakTuyeckoe o6CnyxMBaHe 0GCnyXMBaOLLErO NepcoHana;

e nponaraHaa 6e3onacHOCTU 1 OXpaHbl Tpyaa.
CneuuanucTbl No 6e30nacHOCTU U oXpaHe Tpyda OCYLLECTBNSAT KOHTPOIb 3a:

e 5e30MacHOCTbLH TEXHONOMMYECKMX npoueccos 1 Nnpon3sBoacTBeHHOIro 060py,D,OBaHI/IFI;

® BbINOJIHEHMEM npaBusl, YCTAHOBJIEHHbIX B paMKax Monutukn TWO, un COOTBETCTBYHOLLMNX
rocygapCTtBeHHbIX HOPM, npaBur, I/IHCprKLI,VIVI no oOxpaHe Tpyda wu I'IpOI/I3BO,EI,CTBeHHOI7I
CaHuUTapumn nepcoHanom npeanpuAaTund;

e opraHu3auuen obydeHus, NPOBEPKOM 3HAHUI 1 aTTecTaumen paboymx, MHXEHEPHO-TEXHNYECKUX
paboTHUKOB M criyxaLimx, no 6e30nacHOCT u oxpaHe TpyAaa;

CBOEBPEMEHHbLIM MPOBEAEHMEM COOTBETCTBYHOLUMMU CRyK0aMU UCMbITAHUA U TEXHUYECKOTO
oCBUAETENbCTBOBAHUSA, annaparos, KOTIIOB, paboTalowmx  nog  AaereHuem,
rpy30noabeMHbIX MEXaHU3MOB, KOHTPOSbHbLIX MPUBOPOB, noanexawux nepuoanyeckuv
UCMbITaHVAM U OCBUOETENBCTBOBAHUIO;

® COCTOSIHMEM TNpedoXpaHUTENbHbIX MPUCNOCOBNEHU, BGrOKMPYIOLWMX YCTPOMCTB U OpYrux
TEXHUYECKUX cpeacTB 6e3onacHoOCTy;

® [poBeaeHnemM MepOI'IpVIﬂTMVI Nno Co34aHUNK0 300POBbIX U ©e3onacHbIX yCJ'IOBVIIZ Tpyaa.

BesonacHoCTb Npon3BoACTBa M COCTOSHMSA yCroBui Tpyaa B KomnaHun, BeipaboTka pekomeHaaumn
W npeanoxeHuni B 3ToM obnactu obecneyvBaeTCcd MOCTOSIHHO AEWCTBYIOLMMU KOMUCCUMSIMU U
cneumanucTamMmu no KOHTPOSO Ha COCTOSIHMEM YCNOBUI Tpyaa.

Cucrtema ynpaBneHuss B obnactu oxpanbl Tpyaa (OT), TexHuku GesonacHoctn (TB) 1 oxpaHbl
okpyxatwwen cpegbl (OC) pna BHOBb NpoekTUpyemMoro obbekta, OyaeT BAMCbIBaTbCS B
cywectsytoutyto Cuctemy ynpasneHus no OT, Tb n OC.

Bce NPOEKTHbIE pelLueHnA HanpablieHbl Ha obecneyeHne 6J'IaI'OI'IpI/IF|THbIX n 6e3onacHbIX yCJ'IOBI/II7I
Tpyda Ha KaXgom pa6oqu MecTe.
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12.1 OpraHusauus padort

Mpn npon3BoacTBE CTPOUTENBHO-MOHTaXHbIX paboT Ha o6bekTe Bonpocam 6e3onacHOCTU yaensieTcs
NPUoOpUTETHOE BHUMAHUE. |-|pl/l 3TOM HGOGXO,D,VIMO PyKOBOACTBOBATbCA U CTPOro BbINOJTHATb YKa3aHUA
Tpyzosoro kogekca "OxpaHa Tpyaa u TexHuka 6e30nacHoOCTM B CTpouTenncTee”.

MuTaHne paboymx OCyLLECTBNSAETCS B CYLLECTBYIOLLEN CTONOBON, PACNONOXEHHOW HENOCPEACTBEHHO
B BaxTOBOM TnoOCeJlIke U Nno3ToMy Ha CTpOI/ITeJ'IbHOI7I nnowaake nyHKTbl npuema nuun He
npegycmartpusatoTcs.

MeauumHckoe wn 6biTOBOE 0OCNyXMBaHWe MepcoHana npegycMatpuBaeTcs B  MEeOULMHCKUX
yupexgeHusx BaxtoBoro nocenka TLWO. T[llpu oOHapyXeHMM cepbesHbix 3aboneBaHui,
NpeacTaBnsioWMX Yrpo3y XW3HW, MpegycMaTpuBaeTCca TpaHCMopTMpoBKa OOMbHBIX CpeacTBamMu
caHaBumauuu B 1. ATbipay

12.2 CpeacrBa KONMNMEKTUBHON U MHAUBMAYalIbHOMN 3alUUTbI

lMepcoHany, 3aHATOMY Ha cooTBeTCTBylOWMX pabortax, OyayT npepocTaBrneHbl Heobxoaumoe
obopyaoBaHve, cpeacTBa M MHgopmaumsa Ans Toro, YTobbl MOXHO ObIfo BbIMNOMHATH paboTy
6es3onacHo € MuHUManbHbIM puckoM. Ha obbekTe npegycMmaTpuBaloTCs CpeacTtBa NepBON
MEeOMUMHCKOW MOMOLUM, COOTBeTCTBylWMe MacwTaby paboT u  puckam  BO3HWKHOBEHWS
npoucwecTtsui. [pn BbIABNEHUM OMNACHOCTEN [Ans 300POBbs, COOTBETCTBYHOLMM nNepcoHan
obyyaeTca B OTHOWeHMM Mep 3awutbl. bygyT opraHusoBaHbl pasoBble W Nepuoandeckue
MegoCMOTPbI, MPOBOAMMbIE BPAYOM.

[ns 3awmTbl nepcoHana n obopygoBaHus npegycMaTpuBaloTCs cneaytowmne cnyxosi:

° TEXHUYECKNIA Haa30p;
° cnyx0a TexHukn 6esonacHocCTy;
° aBapuiHas cnyxb6a u cnyxbta cnaceHus.

Ha obbekte OyaeT BeCTUCb €XeOHEBHbIN yyeT noaen, Bcex NpubbiBLUMX M yObiBaKOLWMX N,
He3aBMCMMO OT CPOKOB MX npebbiBaHus. Byaer 3anpelweHo HaxoxgeHve nuy 6e3 paspelueHus
OTBETCTBEHHOIO PyKOBOAMTENS.

Ha mecTe npoBeneHus paGoT npedycMmaTpuBaeTCcsl co3daHWe aBapuiHOrO 3amnaca crneuodexabl,
cneuobyBuM 1 anTeyek ANs okasaHUsi NepBON MeaULIMHCKON MOMOLLIM.

PaanuBbl rmnoxnopuTta cnegyet yaandatb nyteMm CMbiBa Cprel7| BOAbl C nocnep,ylow,eﬁ y60pK017|.
[ormKHbI NMPUMEHATbCA CpeacTBa VIH,D,VIBI/I,D,y&J'IbHOVI 3alunTbl pa60THI/IKOBZ

o npu y6opKe pa3niMBOB N’MMNOXriopuTa HaTpud, pe3nHoBblie Nep4YaTkn, 3allUTHbIE OYKNA;

o npu NpUroToBrieHNN pacTeopa nosapeHHon COonun pecnmnpatopbl, O4KK, pe3NHOBbIE NMep4aTKX,
3aLlUNTHbIE OYKWN.

I'IpwmeHeHme cpencTe MHﬂMBMﬂyaﬂbHOVI 3alunTbl pa6OTHl/IKOB OOIMKHO obecneymBaThb:

o CHMXXeHne YpoBHA BpeHbIX (baKTopOB 00 BeJIMYUHbI, yCTaHOBﬂeHHOVI }J,eIZCTBnyLU,VIMVI
CaHUTapHbIMX HOPpMaMU, YTBEPXOEHHbIMU B YCTAaHOBJIEHHOM NOPAOKE;

o 3auumTty  oT BO3OENCTBMS ONacHbIX Wn BpeOHbIX NPOU3BOACTBEHHbLIX (*)aKTopOB,
COonyTCTBYHOLUUX I'IpVIHﬂTOVI TEXHONOrmn n yCcrnoBuam pa60TbI;

L 3aumnTty ot BO3AENCTBUSA OMacCHbIX Unn BpedHbIX NPOU3BOACTBEHHbIX (*)aKTOpOB,
BO3HMKaKOLWMX NpU HapyLweHnn TeXxHonorm4eckoro npouecca.

CpenctBa vHOMBMAYyanbHOW  3aliMTbl  OOMKHbl  OTBeYaTb TPebOOBaHUSIM  rOCyAapCTBEHHbIX
CTaHOapPTOB, TEXHUYECKOWN 3CTETUKM, IPFOHOMUKE U UMETL CepTUdUKAT COOTBETCTBUS, 06ecneunBaTb
abeKTUBHYIO 3awmuTy 1 yaobceTeo B pabote. Cpeactea MHOUBMAYANbHON - 3aLUThI, HA KOTOPbIE He
NMeeTCs TEXHNYECKON JOKYMEHTauUun, K NPUMEHEHN0 He JonyckatoTcs. BoigaBaemble paboTHMkam
creumanbHasl ogexaa, cneyuanbHasi obyBb U gpyrue cpeactesa MHAMBUAYaNbHOW 3aLUThI LOMMKHbI
COOTBETCTBOBATb XapakTepy M ycnosusM paboTbl n obecneumBatb 6e3onacHocTb Tpyaa. PaboTHukm
00s13aHbl NPaBUITbHO MPUMEHATbL MPEAOCTABIIEHHbIE B MX PACMOPSHKEHME CrneumanbHy ogexay,
creumanbHyto obyBb 1 Apyrne cpeactsa MHAMBUAYarbHON 3aLLMThbI

PaboTtopatenb pomkeH obecneunBaTb CBOEBPEMEHHYH Bbloayy, XUMUYECKYH) YUCTKY, CTUPKY,
PEMOHT, a Ha paboTax, CBA3aHHbIX CO 3HAYMTENbHOWN 3arbINIEHHOCTHIO M BO3OEWCTBMEM ONACHbIX U
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NPON3BOACTBEHHbLIX (aKTOPOB, KpOMe TOro, obecnbinMBaHue, o6e3BpexuBaHMe cneynansHOn
ofexabl U OpYyrux CpeacTs UHAUBMAyanbHOW 3aliMTbl 3a cYeT cpeacts opraHusaumu. CTupka,
XUMUYECKas 4YMCTKa U PEeMOHT CcrneumanbHOM ofexabl W cneuuanbHoW 00yBM O0NXHbI ObiTb
npeaycMOTpeHbl B OpraHvM3auum uMnM npoBOAUTBCHA MO [OroBopamM CO Cheuvanu3upoBaHHbIMU
opraHmsaumsamn. Ha Bpemsi  CTUPKW, XMMWUYECKOW YUCTKM, PEMOHTa, obecnbinuBaHus,
o0be3BpexunBaHnsa cpeacTs MHONBMAYANbHOM 3alnThl paboOTHNKAM BblAAETCA UX CMEHHbIA KOMIMITEKT.
CTupka cneumanbHON ogexabl A0MKHA NPOU3BOANTLCS OAMH pa3 B 6 AHEN NPy CUITbHOM 3arpsi3HEHUM
n oguH pa3 B 10 OHen Npu yMepeHHOM 3arpsi3HeHuMu. B cnyyae nopum, nponaxu crneumanbHOwn
oAexabl, crneumanbHon o0yBM U OpPYrMX CPeacTB MHAMBUAYANbHON 3alMTbl HE MO BUHE pabOTHMKA
paboTtogartenb 006s3aH BblgaTb OPYro KOMMMEKT MCMPaBHOW cneunanbHOW oaexabl, cneumanbHOn
00yBM N ApYrnX CPEACTB UHONBMAOYAITbHOM 3alUmTbl. Y1CTKa cneunanbHOM ogexabl pacTBOPUTENSIMY,
OEH3NHOM, KEPOCMHOM, 3MYJIbCUEN HE JoMnyCKaeTcs.

Cpe,EI,CTBa I/IHD,I/IBVI,EI,y&J'IbHOVI 3allnTbl AOJDKHbI NoABepraTbCA nepnoanvyeckm KOHTpOosibHbIM OCMOTpPaM
M ncnblTaHNAM B nopdaake n B CPOKNU, YCTAHOBIIEHHbIE TEXHUYECKUMU YCIOBUAMU HaA HUX.

Bugbl cpencts uHAMBMAyanbHOW M KOMNMEKTMBHOW 3allMTbl B 3aBUMCUMOCTM OT HaMMeEHOBaHUSA
npovssBoaumMon paboTbl ykasaHbl B Tabnuvue Huxe

Ne HaumeHoBaHue pabot cn3 CK3
8. | MNorpy3oyHo-pasrpy3oydHble onepaumm ¢ | KocTiombl, pecnupatopsl, | OrpaguTensHbie
CbINyYnMK, MbINEBUAHBIMM M ONacHbiMu | canoru/ OOTUHKK, | YCTPOWCTBA,  3HaKu
MaTepuanamm nepyaTku, 3alUTHbIE | ONAcHOCTH
KacKu 1 OYKM
9. | Capka u peska KocTioMbil, 60TUHKK, | OrpagutenbHble
nep4yarku, 3alUMTHbIE | YCTPOWCTBA,  3HAKM
Kacku, LMTKMA NMUEBbIE U | OMACHOCTU
OYKM,  MPOTUBOLUYMHbIE
BKIagbILLn
10.| OtgenoyHble  wnu  aHTUKOPPO3unHble | KocTioMbl, pecnupatopsbl, | YCTponcTea ans
paboTbl B 3aKpPbITbIX MOMELWEHUAX C | BOTUHKN, nepyaTtku, | BEHTUNALUK n
NPUMEHEHMEM  BpPEOHbIX  XUMUYECKMX | 3aLUUTHbIE KACKM N OYKM O4YNCTKM BO3ayXxa
cpeacTs
11.| Okcnnyataumsi MaluH C NOBbIWEHHbIM | KocTiombl, ©OTWHKN, | MCTaHUMOHHOE
YPOBHEM LUyMa nepyaTku, 3alUTHbIE | ynpaBneHne,  LWuThl
Kacku, LWYMO- | orpaxaeHusi
nornowiarowue
HayLLHWUKM,
NPOTUBOLLYMHbIE
BKIagbILLn
12.| Pabota Ha OTKpbITOM BO3gyxe npu | Tynynbl, NanbTo, 3uMHue | [NyHKTbI 06orpeBa
TemnepaType Bo3gyxa Hmke MUHyc 40°C | canoru, nepyaTtku, Luanku,
LMTKM 3alUMTHbIE
niuessble, Tennosble
MacKu, ycTpaHsioLwme
KOHTaKT OpraHoB AblXaHus
C XOnogHon cpenon
13| OctanbHbie paboTbl KocTiombl, Mo Mepe
canorn/60TUHKN, Heob6xoauMocTu
nepyarku, 3alUMTHbIE
KacKu 1 OYKM
14| BbicoTHble paboThbl KocTiombl, OOTUHKK, | MAHUMYNSATOPLI
nepyarku, 3alUNTHbIE
Kacku,
NpefoXpaHnUTerbHbIe
nosica, TpOCbl,
HaKOMEHHWKN,
HaNOKOTHUKW,
HanNe4YyHukKu, py4Hble
3axBaTthbl
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