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1. INTRODUCTION

The detailed design project documentation for the project “KTL Radiotower” was developed on
the basis of the following documents:

e Master Service Agreement No. 1729200 between TCO and Caspy Engineering LLP dated May
24, 2019;

e Service Order # 1290491 dated 13-01-2021

e Technical assignment from Tengizchevroil LLP for the development of detaile design
documentation “KTL Radio Tower” dated 14-01-2021;

¢ Technical Condition for the tie-in to TCO existing electrical power systems;
¢ Technical Condition for the tie-in to TCO existing telecommunication and fire and gas systems.

e Technical information on Telecom equipment to be installation of project radio tower and within
telecom container;

¢ Engineering topographical survey report performed by “SSG Industries” LLP Doc Ne 091-3000-
AAA-RPT-20003-01 dated 13-05-2021;

e Engineering Geological survey report performed by “Beksol Services” Doc Ne 091-3000-AAA-
RPT-20004-01 dated 29-06-2021.

The main design decisions were made, taking into account the purpose of the designed objects,
the requirements of the Laws of the Republic of Kazakhstan, in full accordance with the current
norms and rules of the Republic of Kazakhstan, ensuring the safe operation of the designed
objects.

General Designer - Caspy Engineering LLP (GSL license No. 000396 dated 08/13/2002)
(Appendix 1).

The level of responsibility of the facility is Il normal (technically difficult).

The customer of the working draft is Tengizchevroil LLP.

Type of construction - new construction.

The standard construction period for Radio tower facility is not more than 18 months.

Brief description of the facility

Tengizchevroil is planning to install a new radio tower in the KTL area of the Tengiz field.

The project radio tower is located within the Tengiz field territory, near the Old Boiler House, and
will serve for arrangement of radio antennas and organization of industrial and process
communications at production based on active equipment from Motorola and Cisco.

Currently, the antennas of telecommunication systems are installed on the Old Boiler House
(OBH) chimney platform, and the OBH chimney structural elements fall into the working area,
which poses a danger to personnel and equipment. Due to the emergency state of the chimney,
and requires antennas dismantling from the chimney. This project improves the safety of the
telecommunications system operation.

The current state creates a safety risk, and implementation of this project increases the reliability
of data transmission in emergencies.

In order to eliminate the existing problems, it was decided to install a new radio tower at the KTL
old boiler house and install communication antennas and a telecommunication container at the
radio tower.

The radio tower and Telecommunication container (TC) will be automated (unmanned), with
protection of electrical equipment and instrumentation. The containerized TC will be operated all
year round (365 days), in accordance with the operating mode determined by the Client.

The purpose of this project is to carry out design and engineering works for development of

detailed design documentation which allows to install and connect a new radio tower with a
telecom container within the territory near the KTL old boiler house.
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1.1. Abbreviations and definitions

The following abbreviations and definitions are used in this document:

PCS Process Control Systems Automation;

FOC Fiber optical cable

FOCL Fiber-optical communication line

Instrument Instrumentation and automated control systems
IAC Instant access chamber

KTL Complex Technological Line

TC Telecommunication Container

HVAC Heating, ventilation and air conditioning

OBH Old Boiler House

TCO PG Tengizchevroil LLP Project Group

F&G Fire and Gas;

Contractor Any service provider of the Company, including consultants
Supplier Supplier of goods for the Company (TCO Approved)
SDRL Supplier data requirements list

The RoK The Republic of Kazakhstan;

ECP Electrical Connection Permit;

DCS Distributed Control System;

TP Technological process;

TCO Tengizchevroil (Client, COMPANY);

IP Ingress Protection

PO Purchase order (TCO)

1.2. Characteristics of the area

The works area is located within Tengiz field territory, Zhylyoi district of Atyrau region. Zhylyoi
district is located in the south-east of Atyrau region. The administrative center of the district is the
city of Kulsary located 110 km from Tengiz field. Traffic from the city of Kulsary on asphalted road
P-110 (Kulsary-Sarykamys) and by railway connecting Kulsary and Tengiz field. The
administrative center of the region is the city of Atyrau, located 350 km from Tengiz field. Traffic
from the city of Atyrau on asphalted road P-110, R-110, A-27 sequentially and by railway, as well
as by special flights. The site is located within the northeastern part of the Peri-Caspian Lowland.
The area is confined to the surface of the Novo-Caspian marine terrace, which is a plain with
insignificant sor depressions and elevation variations. Semi-desert vegetation.
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1.3. Site relief

Geographically, the territory of Tengiz field is a semi-desert plain with a slight slope towards the
Caspian Sea, free of trees. The absolute relief elevations are on average from - 21 to - 25 m
according to the Baltic system of elevations. In the eastern Tengiz field, there are small roughly
east-west trending ridges that rise several meters above the surrounding area. Developed lakes,
such as “sors”, which are filled with water in spring and autumn. The water in them is bitter-salty.
The coastal land area is the flattened former sea bottom. The top layer of land is loose, consisting
of a mixture of broken shell deposit and sand. Sands approach the field from the east. There is
no river system. There is no fresh water on the surface. The vegetation is poor, saline. The fauna
is typical for semi-desert zones.

1.4. Hydrography

The climate of the region is sharply continental, with large fluctuations in daily and seasonal
temperatures; the region is characterized by time instability of climatic indicators (from year to
year). An abundance of warmth and a predominance of clear dry weather are characteristic
features. The annual number of hours of sunshine is 2600-2700. Summers are dry and hot (up to
plus 40°C), winters are severe (up to minus 30°C), little snow and windy. Winds are mainly east
and southeast with frequent sandstorms.

Influence of the Caspian Sea on the climate of adjacent territories is very limited. It is noticeable
only in a narrow strip of the coast and is expressed in a slight increase in air humidity, an increase
in temperature in winter months and in a decrease in the summer, in a decrease in both annual
and daily temperature amplitudes, namely, in smaller temperature fluctuations between winter
and summer, day and night.

However, there is no significant increase in precipitation in the coastal zone. Annual rainfall on
the east coast is as little as it is in desert. Average annual rainfall is 160 mm, and they fall mainly
in spring and autumn. The main climatic parameters typical for the works area are given on the
basis of statistical data analysis issued by the Branch of Kazhydromet RSE in Atyrau region.

There is practically no hydrological network within the project area. This was facilitated by general
aridization of climate, which led to the gradual drying up of water streams and lakes, and
intensification of deflation and accumulative processes.

Temperature characteristics in the area are presented in table 1.4.1.

Table 1.4.1.
Average monthly and annual air temperature
Indicator Period of time, month o
I Il 11 Y \Y VI VII VI |IX X Xl XII ron
Air
temperature,|-7,3 | -7,1| 24 | 124 | 214 | 265 | 289 | 266 | 19.0 | 9.7 | 0.3 | -5.5 |10.6
C
Absolute maximum air temperature, C° +44.7
Absolute minimum air temperature, C° -36,2
Average maximum air temperature,’C +16,5
Average air temperature of the coldest period, 'C -10,9
Duration of a period with an average daily air temperature not higher than 8°C (heating 169.5
period), days '
Average daily air temperature is not higher than 8°C (heating period) -1,54
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Duration of a period with an average daily air temperature not higher than 0°C (heating 117
period), days

Average daily air temperature not higher than 0°C -5,8
Maximum daily precipitation, mm 46,1

Standard depth of soil freezing:
¢ Depth of soil freezing within the field is 1.5 m.

1.5. Geological summary

The survey area is located within the Pre-Caspian sedimentary basin and is confined to the area
of Cenozoic folding. The sedimentary cover is very thick and extended along the strike. The
surface is represented by Quaternary deposits. Since only the upper part of geological section is
of interest for engineering-geological purposes, only the Quaternary deposits are described
below. In general, geological structure of the work site obtained from regional studies data, as
well as from the results of engineering and geological surveys for construction purposes is
complex.

The construction site is located directly within the late Khvalynskiy poorly broken plain. As a result
of surveys, two genetic stratigraphic sequences of unlithified deposits of the Khvalynian and
Khazar age of marine genesis were identified.

According to the structural and tectonic principle, the engineering-geological regions of the first
order are distinguished — the East European platform, the survey site is geographically referred
to this region; the Turanian plate and the Ural folded system are border regions in relation to the
survey area. Within the East European Platform, a region of the second order is distinguished —
the Pre-Caspian Basin, in the southwestern part of which the object of research is located. This
structure is of a long subsidence in the southeastern part of the Russian Platform, which began
in the Paleozoic and continues to the present. It is characteristic that salt domes formed by
squeezing out deposits of rock salt of the Kungurian stage are widely developed on the territory
of the region. In the marginal parts of the depression, salt domes, as a rule, lie at considerable
depths, while in the central part they often rise to the surface.

1.6. Technical and economic indicators

No. Description Unit of Q-ty
measure
1 Total area of the land plot for location of the radio tower site, ha 0,160

installation of fencing, laying of cables and construction of
for approaching it.
2 Land allotment percentage % 100

2. CONSTRUCTION ORGANIZATION PLAN PRINCIPAL SOLUTIONS

Statutory duration of the facility construction is 18 months and determined by extrapolation
method according to SP RoK 1.03-102-2014 “Duration of construction and pre-construction work
in construction of enterprises, buildings and structures. Part 11, according to clause 23 of Table
B.2.1.1 — Duration of construction and pre-construction work in construction of enterprises,
buildings and structures for communication enterprises facilities.

The main construction and installation works scopes are determined according to drawings and
estimates and are shown in Table 2.0.1.

In accordance with the scope of work, the need for building materials, structures, parts, semi-
finished products is determined, and is shown in Table 2.0.2.

Bill of Quantities for construction and installation work
Table 2.0.1

| No. | Description of works | Total
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Unit of
measure
1. Erection of structural steelwork t 49,341
2. Concrete works m3 173,85
3. Earthworks: m3
- filling of area 691,51
- road embankment 646,20
- excavation of trench 1165,79
- trench backfilling 1165,79
4. Laying of underground Telecom and Instrument cable lines | m 2040
5 CL-0,4 kV (power cable) m 175
6. | CL-0,4 kV (power cable, redundant) m 165

Bill of Quantities for structural steelwork, products, materials and semi-finished products

Table 2.0.2

No. | Description of works Unit  of | Total
measure

1. Steel structures t 49,341
2. Ready-mixed concrete, total: m3 162,24
3. Reinforcement steel bar t 9,31
4. Power cables m 340
5. [ High-frequency coaxial cablebl m 600
6. Instrument cables m 550
7. Fiber optical cable m 2500
8. Twisted pair communication cable m 97
9. [ Sand and gravel mix m3 53.63
10. | Cleaned sand m3 190

3. GENERAL PLAN
3.1. Planning solutions

The radio tower platform is designed with dimensions of 33x32m, adjacent to the access road.
The designed site is adopted with min. 300mm thick of approved granular grade 6F, 80mm thick
aggregate with granular bonded coating.

In accordance with the General Plan, the site contains:
e Foundation for radio tower
Foundation for telecommunication container
Foundations for lighting supports
Foundations for telecommunication container access platform
Stepladder pedestal foundation (typical)
Foundations for cable tray supports
Telecommunication container
31x30m Mesh fencing with double-leaf gates for road transport and a wicket for personnel.
Access road to the site.
The site grading plan provides elevation alignment of the designed structures with existing
structures and utilities.
For designed structures design elevations, see drawing 091-3000-SSS-SPL-20006-01 Site
Grading Plan, 091-3000-SSS-LAY-20001-01 Plan and longitudinal profile of the road.
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3.2. Vertical planning

Vertical planning was solved taking into account the existing relief and top elevations of the
existing site coverage for the radio tower design location. The adopted solutions on vertical
planning ensure the normal conduct of all process operations, implementation of construction.
When designing a vertical planning, the least scope of earthworks and minimum movement of
soil within the developed area are provided.

The land allotment grading for arrangement of the Radio tower, TC and project cables provides
the most favorable conditions for production process and labor, rational and economical use of
the land plot and the highest efficiency of capital investments. Functional zoning of the territory is
provided, taking into account technological communications, sanitary and hygienic and fire safety
requirements, cargo turnover and types of transport, protection of adjacent territories from
erosion, waste and garbage pollution.

The radio towers and TC are located on an elevated concrete foundation (for easy connection
and maintenance) in the immediate vicinity of the old boiler house.

3.3. Access to the designed site

The project provides the construction of an access road.

The road starting point is taken from the edge of the designed site, the road end point is adjacent
to the existing road.

The road route along the entire length runs outside settlements along open area. The relief of the
roadside strip is calm, without pronounced slopes and drops.

The radius of junction with the existing road is taken as 15.0 m. The length of the access road is
66.19 m. The road pavement of the designed road is taken from the base of 300mm thick
minimum of approved granular grade 6F, 80mm thick aggregate with granular bonding coating.

4. CIVIL AND STRUCTURAL
4.1. Principal structural solutions

Principal structural solutions have been made in accordance with building codes and regulations

in force within the territory of the Republic of Kazakhstan and TCO standards:

e SN RoK 1.02-03-2011 “Procedure for development, coordination, approval of the

composition of design documentation for construction”.

PPL-SU-1800-TCO “Onshore pipeline construction”.

Q-ST-2019 “Foundation Design Principles”.

CIV-SU-398-TCO “Manufacturing of steel structures from structural and other types of steel”.

CIV-SU-581-TCO “Site preparation, earthworks and backfilling”.

SN RoK 2.01-01-2013 “Structural Corrosion protection”.

SN RoK 1.03-05-2011 “Health and Safety in construction”.

CIN PK 5.03-03-107-2013 “Bearing and enclosing structures”.

SN RoK 5.01-02-2013 “Bases of buildings and structures”.

EN 1992-1-1-2009 “Design of reinforced concrete structures”.

SP 53-101-98 “Manufacturing and quality control of steel structures”.

SP RoK 5.01-101-2013 “Earthworks, bases and foundations”.

NTP RoK 02-01-1. 1-2011 “Design of concrete and reinforced concrete structures from heavy

concretes without pre-tensioning”.

e SP RoKEN 1992-1-1: 2004/2011 “Design of reinforced concrete structures. Part 1-1. General
rules and rules for buildings”.

e SP RoK EN 1993-1-1: 2005/20011 “Design of steel structures. Part 1-1. General rules and

rules for buildings”.

ST RoK ISO 12494-2015 “Icing of structures as a result of weathering”.

CIV-DU-5009-TCO “Structural Design Criteria”.

SP RoK EN 1990:2002+A1:2005/2011 “Bearing structures design philosophy”.

SP RoK EN 1991-1-1:2002/2011 “Actions on load-bearing structures. Part 1-1. Dead weight,
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permanent and temporary loads on buildings”.

¢ SP RoK EN 1991-1-4:2005/2011 “Actions on load-bearing structures. Part 1-4. Overall
actions. Wind actions”.

e SP RoK EN 1993-3-1:2005/2011 “Design of steel structures. Part 3-1. Towers, masts and
chimneys: towers and masts”.

¢ SNiP RoK 5.03-07-2013 “Bearing and enclosing structures”.

SN RoK 5.04-01-2002 “Instructions On Mechanized And Manual Welding Technology In

Factory Production Of Steel Structures”.

GOST 5264-80 “Manual arc welding. Welded connections”.

GOST 34028-2016 “Reinforcing Bar For Reinforced Concrete Structures”.

GOST 24379.1-2012 “Foundation Bolts”.

GOST 26633-2015 “Heavy And Fine-Grained Concrete”.

SP RoK 5.01-104-2013 “Design and production driving operations of reinforced concrete

piles”.

4.2. Radio tower

The radio tower is designed in the form of a truncated pyramid, the lower base in the plan has
dimensions 5.1x5.1 m. The upper base is 2.5x2.5 m. The structure height from the bottom base
to the highest point is 52.55 m.

The structure of the columns is designed from an equal angle at the base L250x250x20 in
accordance with GOST 8509-93, as the height increases, the columns change the cross-section
of the assortment downward, which leads to a decrease in the weight of the structure.

To strengthen the structures, a combination of horizontal and vertical ties from an equal angle of
various sections of the assortment in accordance with GOST 8509-93, according to the design
scheme, is used.

For equipment maintenance, there are three service platforms at the following heights: +50.00m,
25.31m, 35.31m.

The ascent to the service platforms is carried out using vertical ladders. To avoid fatigue special
technicians during the ascent, rest areas are provided every 5m.

For bladeless climbing a vertical ladder, a safety fence in the form of a steel cage is provided,
starting from a height of 2.7 meters.

Before starting the installation and lifting of the sections, checks will be carried out:

- fencing of the work site;

- checking slings and braces for damage from previous work to ensure safety for use;

- for the weather conditions, which will be monitored during each climb, in particular for higher
sections, as the territory becomes less protected. Wherever possible, assembled structures will
be kept away from inside structures to minimize the risk of getting stuck.

Section 1:

The tower foundations must be cleared of unnecessary material and debris prior to starting the
installation of the 1st tower section.

Each structural section (total - 5, 10m each) pre-assembled on the ground will be lifted by a crane
that meets the requirements of Appendix 4 to this document, using certified equipment and tested
and certified lifting devices. Before lifting, the area is checked for any obstacles, and to make sure
that personnel do not enter the area until the person in charge gives the command to proceed.
The 1st section shall then be raised to design position above the anchor bolts and checked for
the last time for obstructions and proper orientation of personnel ladders and cable trays. The
frame can then be slowly lowered onto the foundations, checking the integrity of the anchor bolts.
Anchor bolts and nuts must be tightened after the 1st section frames are correctly positioned.
After installation of the 1st section, the surveyor shall check the verticality of its leg, after which
the high-rise installers shall, in strict compliance with the requirements for safe work at height:

- carry out tensioning of bolted connections with the SP RoK 5.03-107-2013 “Bearing and
enclosing structures”;

- dismantle the rigging from the 1st section and fix to the top of the 2nd section.
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Section 2:

Section 2 assembly shall only begin after all checks on section 1 have been completed to ensure
that it is tightened, installed, aligned and verified to fit section 2.

Section 2 shall be raised to the design position above Section 1 and checked one last time for
obstructions and proper orientation of personnel ladders and cable trays. The 1st section can
then be lowered slowly onto the mating connectors of the 1st section.

Bolted connections must be tightened securely by high-rise installers with strict adherence to safe
working at height after correct positioning of the 2nd section with the 1st section.

After installing the 2nd section, the surveyor shall check the verticality of its leg and leg of the
lower sections, after which high-rise installers shall strictly adhere to the requirements for safe
work at height:

- carry out tensioning of bolted connections with the SP RoK 5.03-107-2013 “Bearing and
enclosing structures”;

- dismantle the rigging from the 2" section and fix to the top.

Sections 3,4,5,6 and 7

Sections 3, 4, 5, 6 and 7 will follow the same steps as Section 2, with particular attention to the
design restricting access for the aerial platform if it is enlarged.

Test check of the tower steel structure

After all sections and components of the tower steel structure are assembled, the surveyor checks
the verticality of the tower barrel, and then the high-rise installers, in strict compliance with the
requirements for safe work at height, carry out tower’s all bolted connections torqueing as per the
SP RoK 5.03-107-2013 “Bearing and enclosing structures”.

Once all the structures have been safely installed, the team of electricians will now proceed to
install the cables and connect the fixtures, etc., these cables will be pulled with a 60m truck-
mounted platform, and terminated, after which the team descends from the tower, this will be
carried out by one cable after the other to prevent tangling and to ensure cable termination in a
controlled manner.

Any connections remaining from one structure to another, i.e. platform ladders, etc., will be carried
out from bottom to top, by command using full harnesses and tool straps required for joining.
After the construction of the final section, the structures to be installed are visually checked for
damage, orientations and possible deviations from the drawing plans.

4.3. Radio tower foundations

For a radio tower, the project provides pile group type foundation for each support.

Each pile group consists of five piles in accordance with TCO standart drawing Q-ST-6004 and
GOST 19804-2012, 12 m long. The main piles driving on job site must be performed in compliance
with the process parameters, mode and special conditions of penetration established on the basis
of test driving. In the process of main driving, a pile driving log (Appendix B of SP RoK 5.01-104-
2013) and a driven piles inspection log (Appendix G SP RoK 5.01-104-2013) must be kept. Quality
control of the work shall be performed during the performance of the preparation, main, and
related works on piled foundation installation by conducting the input, operational and acceptance
control.

Monolithic reinforced concrete grillage with a pile group pedestal in plan 3.4x3.4x1h m, a pillars
1x1x0.4h m made of concrete grade B25, with concrete preparation 100mm from concrete grade
B15. 4 monolithic reinforced concrete grillage with a pile group pedestals are connected to each
other by 1.7x0.4x0.4 m reinforced B25 concrete beams in the underground part.

Reinforcement is provided from a spatial frame with reinforcement @20 mm of class A400 in
accordance with GOST 34028-2016. Structural reinforcement with reinforcement @16 mm of
class A240 in accordance with GOST 34028-2016.
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Anchor bolts of 48 diameter according to GOST 24379.1-2012.

The foundation for ladder according TCO standard drawing Q-ST-6005 is monolithic reinforced
concrete with dimensions in plan of 1.05x0.8x0.5h m made of B25 grade concrete and 50mm B15
grade concrete preparation. Lifting lugs are considered as per the project requirements.

Space frame made of reinforcement bar @10 mm, class A400 in accordance with GOST 34028-
2016.

4.4. Telecommunication container (TC)

Modular TC (delivered ready-made) with dimensions in plan on the inner edges of 12.65 x 5.65m
and a height of 4.25 m. It is a metal frame, sheathed with sandwich panels. To enter the building,
there are two single-leaf doors on the front side (single-leaf doors on the north side).

For access to the building, the project provides for a metal platform with a staircase and mesh
flooring, installed on its own foundation.

4.5. TC foundation

A shallow-recessed slab-type foundation with linear support plinths is provided for the TC block
module. A slab in plan with dimensions of 13.65x6.9x0.2h m. Made of B25 grade concrete and
50mm B15 grade concrete preparation in accordance with GOST 26633-2015. The pedestals are
also made of B25 grade concrete and have a size in terms of .1x0.57x0.5h m and 6.1x0.4x0.5m.
Space frame made of reinforcement bar @16 mm, class A400 according to GOST 34028-2016.
The foundation of the canopy of the external unit of the air conditioner is part of the foundation of
the container for telecommunication systems, has dimensions: 0.85x2.7m. It is also made of B25
grade concrete, the height is 0.4m and protrudes from the ground level by 200mm. Reinforcement
is made of reinforcement bar A400 @10 in accordance with GOST 34028-2016.

4.6. Telecommunication Container (TC) Access Platform

A platform with dimensions of 4.6x2.1m is provided for entering the telecom container and
servicing it. This platform consists of steps made in accordance with M-ST-6006-01, a 2001
channel stringer forming 38 degrees with the foundation surface. The platform itself is made of
201 channels and is installed at a height of 0.265 m above the level of the top of the foundation,
on six supports made of the same 20P channel GOST 8510-86. The platform has a grating SP/S6
30x50/30x5, the total platform height is 0.44 m. The main structure of the platform is welded.
The platform will be pre-erected on the ground, then lifted with a crane and erected on the
foundation. And the ladder is separately connected from the end side, and fastened with bolts of
class 8.8.

4.7. Telecom container access platform foundation

A foundation is provided for the platform, 3 monolithic blocks with dimensions of 1.71x0.7x0.7m
made of concrete of class B25 and concrete preparation of 50mm grade B15 in accordance with
GOST 26633-2015.

A separate monolithic foundation with dimensions of 1.12x1.2x0.5m is provided under the
platform stairs in accordance with the technical standard “Structural concrete diagram. Details of
foundations of pedestals and ladders” Q-ST-6005, made of concrete of class B25. For
reinforcement, reinforcement bars A400 @12, and @10 were used in accordance with GOST
34028-2016.

4.8. Outside air conditioning unit shelter
To protect the outside air conditioning unit installed within the telecommunication container, a
canopy has been developed, which is located on the foundation of the telecom container. The

shelter is a metal frame box made of 63x6 equal angles, on 8 metal supports from 63x6 corners,
GOST 8510-86, 2.5 x 0.735 m in size, 2.73 m high. The structure is reinforced with additional
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braces from an equal angle 40x4, on three sides. Above, a professional sheet H57x750x0.8 is
installed, which serves as a visor, with a slope of 10 degrees.
The structure will be assembled on site.

4.9. Cable trays supports

Supports are provided for the cable tray laid from the telecom container to the radio tower.
Structural diagram of cable tray supports - bearing vertical elements made on the shop floor two
I-beams 20K1 GOST R 57837-2017, interconnected by a horizontal I-beam 1461 GOST R 57837-
2017 by bolted connections. Cable tray section dimensions: 0.3x0.1m. A partition is provided
inside for possibility of laying PS and instrumentation cables. The trays are attached to the support
using PSM profiles.

The pre-assembled support elements will be assembled on site and secured with grade 8.8 bolts.

4.10. Cable tray supports foundation

The cable tray supports foundation is monolithic, stepped, made of concrete of class B 25, with
dimensions in sections of 0.9x1.1x0.4m and 0.5x0.5x1.35m.

Space frame made of reinforcement bars @10 and @12 mm, class A400 in accordance with GOST
34028-2016.

4.11. Fencing

The total length of the mesh fencing, including transport gates and wickets for personnel, is 122m.
the fencing must be made in accordance with TCO standards CIV-DU-1952-TCO Mesh fencing,
S-ST-6006-01 Fencing details. Sheet 1, S-ST-6006-02 Fencing details. Sheet 2, S-ST-6006-04
Fencing details. Sheet 4.

5. POWER SUPPLY
5.1. Initial data

The initial data for development of the “Power Supply” section of the KTL Radio Tower project is
the design assignment for the facility, as well as the decisions made by the Client. The project
section has been developed in accordance with the current regulatory and technical documents
of the Republic of Kazakhstan.

5.2. General

Within the framework of the detail design, the main consumers are telecommunications
equipment, HVAC system, auxiliary consumers and modular building lighting consumers, a
substation system and lighting of the radio tower territory.

5.2.1. Main electrical indicators:

Power supply reliability category - I;

Mains voltage 400/230V;

Total power — 32.57 kVA;

Rated current — 53.4 A;

Frequency -50 Hz;

The main loads are telecom equipment, HVAC system, auxiliary consumers and container
lighting, substation system and radio tower area lighting.

5.2.2. Regulatory documents list

All electrical solutions are adopted and developed in this project, in accordance with the following
applicable rules and regulations:

- PUE RoK. “Electric installation code of the Republic of Kazakhstan”;

- ELC-DU-5135-TCO. “Onshore facilities electrical installations general arrangement”;
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- PAK-SU-1701. “Packaged substation”;

- ELC-SU-6029-TCO. “Low voltage switchgear, switchboard control stations and bus ducts
assembled according to IEC classification”;

- ELC-SU-5179-TCO. “Relay protection of the power supply system”;

- ELC-SU-5126-TCO “Technical specifications for a power supply management system”;

- ELC-SU-1207-TCO “Low voltage switchboard”;

- ELC-SU-6032-TCO “Power and control cables for voltages up to 36 kV according to IEC
standard”.

The main purpose of the project power supply section is to provide power supply to switchgear
091-3000-PDB-51392 and outgoing consumers. This switchgear is designed to connect and
distribute electricity to the above consumers.

5.3. Project characteristics

5.3.1. External power supply networks

The project provides the laying of 2 cable lines from DS-5 to 0.4 kV switchboard installed in the
telecommunications container. For type, cross-section and lengths, see cable schedule No. 091-
3000-PPP-SCH-20001-01. For diagram of cable route, intersection with the existing utilities see
drawing 091-3000-PPP-LAY-20033-01. Power supply from DS-5 is carried out from 1H circuit
breaker of bus A section and 12E circuit breaker of bus B section. For DS-5 single-line diagram,
see drawing 0-3300-P-7988-00620. Within the project framework of the project, the existing draw-
out type circuit breakers will be replaced with new ones with a rated current of 160 A. For
information on circuit breakers, see the short-circuit through an arc documents 091-3000-PPP-
DPC-20006-01 and equipment specifications 091-3000-PPP-MTO-20005-01.

The cables are selected taking into account the voltage parameters, the system grounding
method and type of installation. The cable cross-section was selected on the basis of the technical
assignment for the design, as well as according to the calculations for the thermal and
electrodynamic resistance of the cable, as well as according to the calculations for the effect of
short-circuit currents on the return conductor of the cable. Use CU/XLPE/SWA/PVC cables with
braided annealed, XLPE insulated round copper conductors with galvanized steel wire
reinforcement with PVC outer braid in fire retardant design and solar protection. The entry of
power cables through the walls of the telecommunications container is carried out using the
Roxtec series of cable penetration seals.

According to the project, for grounding it is provided to use cables with a solid/braided, annealed
copper conductor with insulation from extruded polyvinyl chloride (green/yellow) CU/PVC.

Cables are accepted according to TCO specification No. ELC-SU-6032-TCO.

5.3.2. Intrasite power supply networks
The project provides:
1. Laying of power cables for street lighting;
2. Laying the ground loop system;
3. Installation of a grounding loop for lightning protection;
4. Laying of 2 power cables for power supply of 0.4 kV switchboard 091-3000-PDB-51392.

When laying the cable in a trench, the cable is laid with a margin of 1-2% in length. The reserve
is achieved by laying in a serpentine course. Before laying the cable, the trench shall be inspected
to identify places on the route containing substances that have a destructive effect on the cable
sheath.

Before laying the cable in a trench, a sand filling with a layer of 150 mm shall be made along
the entire route, 150 mm of sifted sand shall be filled from above, then a signal tape is laid above
the cable at a distance of 250 mm and the trench is completely filled up.

Filling the trench with lumps of frozen soil, soil containing stones, pieces of metal, etc., is not
allowed.

In places where the cable line crosses existing underground utilities, earthworks shall be
carried out manually in order to determine their exact location.
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All crossings of designed cable lines with underground utilities are carried out in accordance
with TCO standard projects and standards.

Cables in pipes shall be glanded at both ends of the pipes to a length of 300 mm with jute
cords impregnated with waterproof (pugged) clay.

Perform electrical works in accordance with the requirements of PUE and SNiP RoK 4.04-107-
2013.

5.3.3. Internal power supply

The project provides the installation of a modular telecommunications container which contains
switchboard 091-3000-PDB-51392. The switchgear is equipped with an ATS system for a
controller with outputs of the following signals for a remote operator:

- Two separate signals about the status of inputs (since one will always be disabled).

- Common signal of emergency shutdown of inputs (ESD contacts of both input MCCB,
collected in series).

- Status signals of all MCB (except for heaters and air conditioners), collected sequentially
into one common signal.

- One common signal from air conditioners MCB, since one will always be in reserve and,
accordingly, in a disabled state.

- One signal of the heaters state.

- ATS Ready signal from the ATS controller; in case of using contactors/starters — a signal
from the phase control relay about the presence of voltage on the phases.

- Controller ATS Fault signal; in case of using contactors/starters — a signal about the state
of the key: manual/automatic.

- ltis also required to provide signal lamps for the phase status in the circuit.

The controller shall fulfill the functions specified in ELC-SD-1227-TCO.
For electrical networks in accordance with ELC-DU-5135-TCO, it is necessary to provide the
power quality assurance measures.

Within the container, the project provides lighting, an outlet network, an HVAC system, etc. For a
list of equipment, refer to Single Line Diagram 091-3000-PPP-DSL-20020-01 and Electrical Loads
schedule 091-3000-PPP-SEL-20002-01. The electrical equipment the container must be made in
accordance with document 091-3000-AAA-SPE-20001-01 Technical requirements for a
telecommunication container".

6. INSTRUMENTATION
6.1. Main solutions.

The designed telecommunications container 091-3000-RIE-001 provides the installation of an
addressable, automatic fire alarm AFA for early detection of sources of fire and smoke. The AFA
system is supplied by the manufacturer as a complete set with a designed telecommunication
container. This system is organized using the fire alarm control panel FACP by Siemens, model
FC722-ZZ with an addressable fire and smoke detection system that processes signals from
addressable peripheral devices. The control of sound and light detector and transmission of
information about the state of the device, "fire" or "fault" to the console operator's panel is carried
out from the FACP. Within the container, it is provided to install combined smoke and heat
detectors, manual fire detectors, internal light and sound detectors manufactured by Siemens. To
organize the notification of personnel outside, the installation of an outside combined light and
sound detector MEDC CU1 is provided.
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6.2. Cable lines

The project provides the installation of signal cables:

— from power switchboard 091-3000-PDB-51392 to the fire panel

— 080-LF-300000-0001 to turn off the power to the air conditioner in case of smoke
detection;

— from power switchboard 091-3000-PDB-51392 to the existing DCS marshaling cabinet IC-
3000-J-3102 located in the existing fire water pumping station 0-3000-RN-100;

— from F&G devices according to interconnection drawing to receipt and control device 080-
LF-300000-0001;

— from fire panel 080-LF-300000-0001 to two outdoor prefabricated units, consisting of a
loudspeaker and a beacon;

— from fire panel 080-LF-300000-0001 to the existing F&G marshaling cabinet IC-3000-J-
3046 located in the existing fire water pumping station O-3000-RN-100.

CU/XLPE/SWA/PVC armored cable shall be laid with braided, round XLPE insulated
copper conductors with galvanized steel wire reinforcement with PVC outer sheath in fire
retardant design and solar protection for outdoor cables. Indoor cables CU/PVC/PVC/LSOH with
braided, round XLPE insulated copper conductors with a PVC outer braid in a flame retardant
design.

6.3. Cable laying

In order to avoid mechanical damage to the designed signal cables, the project provides
the installation of plastic cable ducts within the container and in metal cable trays outside the
container building.

Instrumentation cables will be routed out of the telecommunications container using cable
gland modules (by Roxtec).

The designed signal cables from the designed telecommunications container 091-3000-
RIE-001 to the existing fire water pumping station O-3000-RN-100 are laid in a trench, in HDPE
pipes under the road, together with a fiber-optic cable for telecom section. HDPE pipes, for laying
the designed cables under the road, are provided by telecom section.

The designed signal cables in the existing fire water pumping station O-3000-RN-100 are
laid under a raised floor with a protective plate.

6.4. Data transmission

The instrumentation section provides the transmission of signals from the designed fire
panel 080-LF-300000-0001 and electrical distribution board 091-3000-PDB-51392 to the existing
DCS IC-3000-J-3102 and F&G IC-3000-J-3046 marshalling cabinets located in the existing fire
water pumping station 0-3000-RN-100. Signals will be transmitted to the NBH/Ultilities operator
panel via the existing communications system. The list of transmitted signals is shown in Table
54.1.

Table 5.4.1. List of transmitted signals

Panel/board tag Signal name Signal type Control /

number safety system

080-LF-300000-0001 Fire Discrete F&G

Fault Discrete F&G

Power input state No. 1 Discrete DCS

Power input state No. 2 Discrete DCS

091-3000-PDB-51392 Emergency shutdown of input MCB Discrete DCS

MCB state (critical loads) Discrete DCS

ATS readiness signal "Ready" Discrete DCS

ATS Fault signal "Fault" Discrete DCS
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7. TELECOMMUNICATION
7.1. Main solutions

The technical solutions provide the creation of a production and technological communication
system based on active equipment by Motorola and Cisco, which provides:

— Trunking communication in production;

— Transfer of data on emergency situations at work;

— Daily communication of operating personnel,

— Collection of fire alarm data from off-plot facilities;

— Remote mobile access to the corporate computer network.

The types of communication provided by the project for the facilities of Tengiz field are given in
Table 6.1.1.

Table 6.1.1 Provision of communication means for Tengiz field facilities

Communication types
- Trunk radio Data transmission Fiber optic
Facilities Lo
system network communication line
FOCL
KTL + + +

This project conventionally shows the location of cabinets with active equipment in the designed
telecommunications container, radio antennas on the designed radio tower and cable lines of
communication providers KCELL and Beeline. Cambium PMP450 antennas and cable lines from
them to the LAN cabinet are also shown conventionally. All equipment and cables shown
conventionally will be considered by a different scope of work.

This project provides the laying of a single-mode armored fiber-optic cable as a backbone link
with a capacity of 96 fibers from the newly designed telecommunication container to the existing
telecommunication cabinets located in the main substation and the old boiler house.

7.1.1. Initial data

The initial data for development of the "Telecom" section of the "KTL Radio Tower" project is the
facility design assignment, the solutions made by the Client, according to the type and
composition of the communication system equipment, the method of organizing communication
channels.

The project section was developed in accordance with the current regulatory and technical

documents of the Republic of Kazakhstan.

7.2. Telecommunication container

The designed telecommunications container is factory built and includes the requirements
outlined in 091-3000-AAA-LST-20001-01 “Supplier Data Requirements List for a
Telecommunications Container”. This project provides the installation of Motorola MTS4 base
stations and battery racks. The location of MTS4 base stations, cabinets with active IT/Telecom
equipment available in the Client’s warehouse and equipment of KCELL and Beeline providers is
shown in drawing 091-3000-111-LAY-20003-01.

The communication and FOC cables entry into the designed telecommunication container is
carried out by means of cable and pipe entries by Roxtec. All cables within the
telecommunications container are laid in ladder-type trays with overall dimensions of 400x100
with one internal partition to ensure the possibility of laying communication cables and power
cables. Cable entry into cabinets with active IT/Telecom equipment is done from above.
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Some characteristics and features of MTS4 base station:
— Intersystem VolIP telephony;
— Remote access to services (VPN);
— Expansion to additional sites by means of base radio stations DIMETRA MTS4 through
communication channels of the IP-network Ethernet;
— Frequency bands: 380-400 MHz; 410-430 MHz; 450-470 MHz;
— Working bandwidth: 5 MHz;
Transmission power: 5W to 40W (customizable);
Panel antennas 760-12-11-00 and 760-65-15-00 manufactured by Amphenol Procom are
connected to these base stations by means of a power divider APS-02-WBS-LP-DF-CC with a
frequency range from 380 MHz to 2700 MHz.

7.3. KTL Radio Tower

The project civil part provides for construction of a radio tower 50m high. For elevation 0, an
elevation of -23.050 m of the Baltic system of heights is taken. Places for mounting radio
antennas are provided at the following elevation marks of the radio tower from elevation O:

— panel antennas 760-12-11-00 at elev. + 35m, + 50m;

— panel antenna 760-65-15-00 at elev. + 35m;

— access point for Cisco LoRaWAN and Cisco Omni antennas at elev. + 50m;
— Cambium PMP450 antennas at elev. + 25m:;

— antennas of the KCELL provider at elev. + 35m;

— antenna provider Beeline at mark. + 25m.

Detailed information on the location of the antennas on the designed radio tower is shown in
drawing 091-3000-11I-LAY-20004-01. The coverage area of the designed communication radio
tower at KTL includes the facility shown in Figure 6.3.1.

Figure 6.3.1 - Coverage area of the designed communication radio tower
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This project provides the laying of radio frequency cables from the base stations MTS4 located in
the designed telecommunications container to the panel antennas 760-12-11-00 and 760-65-15-
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00 located on the radio tower at high elevations + 35m and + 50m from elevation 0 and the cable
from the LAN cabinet to the Cisco LoRaWAN access point located on the radio tower at elevation
+ 50m from elevation 0. Communication cables from the designed telecommunications container
to the cable march of the project stipulated by the building brand and located in the center of the
radio tower along the entire height are laid in cable trays on the designed cable rack + 2.5 m from
the ground level. Radio frequency communication cables are attached to the cable run with
special fastening devices.

Panel antennas 760-12-11-00 and 760-65-15-00 are selected for operation in the following
frequency ranges;

— Reception — 380-385 MHz;
— Transmission — 390-395 MHz.

Omnidirectional antennas Cisco ANT-LPWA-DB-O-N-5 are selected for operation in 868 MHz
frequency range.

7.4. Fiber optical communication line FOCL

As a backbone link, this project provides the laying of a single-mode armored fiber-optic cable
with a capacity of 96 fibers according to the scheme of a redundant optical ring.

7.4.1. General notes for laying FOCL

To prevent mechanical damage to FOCL during excavation work in the area of cable placement,
the project provides laying a safety signal tape along the entire route above the cable (at a depth
of 0.6 m from the ground surface).

In the area where the FOCL cable crosses the highway, the cable is enclosed in a protective
HDPE pipe. The location of the IAC, turns, intersections of underground utilities, ends of protective
pipes laid under the roads, mark the installation of measuring posts. Set measuring posts on
straight sections of the track no further than 100-150 m from one another. The routing of the route
and the production of work in the immediate vicinity of other underground structures must be
carried out in the presence of representatives of the organization operating these structures. The
exact location of the existing underground utilities at the points of convergence and intersection
shall be established by the forces and means of the construction organization, if required, digging
trial holes shall be done. The development of soil by earth-moving machines, in the locations of
underground utilities, is allowed at a distance of at least 2.0 m from the lateral surface and 1.0 m
above the top of the utilities with their preliminary detection with an accuracy of 0.25 m. The
remaining soil shall be worked out using hand-held non-impact tools or special mechanization
equipment. The performance of work within the security zones of communications is allowed with
the written permission of the operating organizations and the conclusion of a specialized
organization to assess the impact of construction work on the technical condition of
communications. Work in the security zones of existing communications without written
permission is prohibited.

In accordance with SP RoK 5.01-101-2013, SN RoK 5.01-01-2013, upon detection of
underground utilities not specified in the project or signs indicating them, earthworks must be
suspended, representatives of the operating organization or representatives of the Client are
summoned to the place of work and measures are taken to protect the discovered underground
utilities from damage. If it is impossible to identify the operating organizations, representatives of
the local administration shall be called.

The actual coordinates of the designed cable routes will be clarified by the contractor during the
construction and installation works and development of as-built and technical documentation.

7.4.2. Selection of the best option for FOCL routes

When selecting the best option for laying the FOCL route and its assessment was carried out
based on the following basic conditions:

— Minimum route length;
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— The smallest number of crossings with motor roads, underground structures and the
minimum scope of works on construction of line-cable structures;

— Possibilities of maximum use in construction of machines, mechanisms and cable-laying
equipment;

— Ensuring the best operating conditions for linear structures and their reliable operation.

According to the method of laying, the FOC route from the designed telecommunications
container is divided into 2 sections:

— 1st, from Corning CCH-03U optical terminal boxes located in a designed
telecommunications container to an optical terminal box in the existing old boiler house,
in trenches and along the existing overpass;

2nd, from Corning CCH-03U optical terminal boxes located in the designed telecommunications
container to optical terminal boxes in the existing main substation, in trenches and along the
existing overpass.

7.4.3. FOC selection for FOCL construction

Selection of FOC for construction of fiber-optic communication lines was made based on the
requirements of the technical design assignment “Basic requirements for engineering equipment,
building solutions and structures” and the TCO standard ELC-SU-3551-TCO “300V
Instrumentation cable tray”, taking into account the features of the FOCL route.

The construction length of FOCL is taken as 2500m. The reserve of the main fiber-optic
communication line was adopted in accordance with VSN 116-87 "Instructions for design of line-
cable communication facilities", in the amount of 2.0%, but not less than the required technological
reserve.

7.4.4. Ultimate FOCL equipment
To organize backbone links on sites:

designed telecommunications container —the existing old boiler house building;

designed telecommunications container —>main substation.

The project provides the installation:

in the designed telecommunications container:
Telecommunication cabinet 600x800x2090 ITK art. LN05-42U68-GM;

Optical terminal box Corning CCH-03U.

in the existing old boiler house:
Optical terminal box Corning CCH-03U.

in the existing main substation:
Optical terminal boxes Corning CCH-03U.

7.5. Power supply and grounding

Communication and data transmission equipment belongs to electrical receivers of the | category
of power supply in accordance with PUE RoK.
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External power supply of MTS4 base stations and battery racks provided for by this project is
carried out from the ~ 220V AC mains and is provided by the project electrical part.

The backup power supply of MTS4 base stations is carried out from 12Vx80A/h rechargeable
batteries located in the battery racks.

An access point for Cisco LoRaWAN is powered by Ethernet Cisco WS-C2960L-24PS-LL
Industrial Managed Switch using POE technology and a FTP Cat 6e network cable.

Grounding of radio transmitting equipment located on the designed radio tower and cabinets with
active equipment located in the designed telecommunications container shall be performed in
accordance with PUE RoK, SN RoK 4.04-07-2019 "Electrical devices" and J-ST-6180 -
“Grounding system of communication systems, schematic diagram”. Drawings for arrangement
of the grounding system are presented in the project electrical part.

8. HEATING, VENTILATION AND AIR CONDITIONING
8.1. Purpose

Heating and ventilation section of the project “KTL Radio tower. Telecommunication System
Container”, developed on the basis of the technical design assignment issued by the Client.

The container design dimensions: 12500x5500x2700 according to construction drawing No. 091-
3000-I1I-LAY-20003-01 determined on the basis of the list of telecom design equipment, AFA
systems and lighting within the container. The list of equipment planned to be located within the
container with the calculation of heat emissions required for air conditioning is reflected in Doc.
No. 091-3000-HHH-MTO-20001-01. The telecom container will be fully unmanned operated
within the container at the KTL Radio Tower site.

8.2. Principal technical solutions for heating

According to the approved list of equipment for telecommunication systems within the container,
a plan of container Doc. No. 091-3000-I1I-LAY-20003-01 was developed and agreed, reflecting
the dimensions of the Telecom Container. According to heat loss calculations No. 091-3000-HHH-
CAL-20002, 4.7 kW of heat power is required to heat the container of telecom equipment. From
which it follows that the heating system in winter will be carried out by installing two floor-standing
electric convectors 091-3000-EH-002, 091-3000-EH-003 with a capacity of 2.5 kW each to
maintain the required internal temperature in the premises. The datasheet for electric heaters is
reflected in doc. No. 091-3000-HHH-DSH-20004-01.

8.3. Principal technical solutions for air conditioning

According to the calculations of cooling systems No. 091-3000-HHH-CAL-20003, the capacity of
air conditioners for the telecom equipment container was 15.7 kW. Since industrial telecom
equipment will be installed in the container room, which does not require individual maintenance
of air humidity, windows and the constant presence of service personnel are not provided, it
follows that in order to maintain the microclimate in order to guarantee and to ensure the
appropriate conditions required to maintain the operability of the switching and control and
measuring equipment in the container of the telecommunications system for summer period, two
split systems 091-3000-CD-003, 091-3000-CD-004 (1 duty, 1 backup) are designed, where one
indoor unit is connected to one outdoor unit.

Outdoor units are mounted on a steel support. The indoor unit has its own remote control, which
sets the required temperature and automatically maintains an individual temperature regime in
the room. The datasheet for air conditioners is reflected in doc. 091-3000-HHH-DSH-20003-01.

8.4. Principal technical solutions for ventilation
The ventilation system is not required due to the fact that this facility will be unmanned operated

within the container at the Radio Tower site at KTL, and air conditioners will completely eliminate
heat inflows from telecom equipment designed in the container.
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9. ENVIRONMENTAL PROTECTION

The section will be developed by another contractor having an appropriate environmental license,
based on the design data provided.

10.HEALTH AND SAFETY

10.1.Nomenclature and basic physical and chemical and explosive properties of
materials

The selected building materials and structures do not have a dangerous or harmful effect on the
human body in all specified operating modes and provided for in the operating conditions, and
also do not create fire and explosion hazardous situations.

10.2. Requirements for safe operation of production equipment

This project does not provide hazardous production equipment, and selected building materials
and structures do not have a dangerous or harmful effect on the human body in all specified
operating modes and provided in the operating conditions, as well as do not create fire and
explosion hazardous situations.

All existing electrical equipment is designed for use in the relevant area.

The facility provides as follows:

¢ vibration levels during operation of construction equipment (within the limits not exceeding
63 Hz, GOST 12.1.012-2004);

¢ Individual multifunctional H2S, methane, O2 gas analyzers;

e Personal protective equipment.

The danger of static electricity shall be eliminated by special measures creating a leak of
electrostatic charges that prevents the accumulation of charge energy above the level of 0.4A
min or creates conditions that exclude the possibility of the formation of an explosive
concentration.

All equipment repair work shall be carried out in accordance with the "Fire Safety Rules for
Welding Work at National Economy Facilities", "Standard Instructions for Hot Work at Explosive
and Explosive Fire Hazardous Facilities", etc.

Design solutions for the types of designed structures provide and indicate the need to strictly
comply with the health and safety codes and rules in the process of direct implementation of both
construction and installation work, and implementation of subsequent operation and
maintenance. At the same time, special attention is paid to the need to be guided by the following
documents:

— SNiP 12-03-2001 — Labor safety in construction. Part 1. General requirements. (M., SUE
Centre of Construction Design Products, 1999);

— VSN-604-111-87 Safety in construction of cable line infrastructure (MS of the USSR, M.
1988);

— Safety regulations when working on cable communication lines and wire broadcasting”
("Nedra", M. 1991)

— Safety regulations when working at telephone exchanges and telegraphs" (POT RO-45-
007-96, M, 1997);

— Labor protection rules when working on cable communication lines and wire
broadcasting (radio transmission)" (POT RO-45-005-95, M, 1996);

— Regulations on safety and labor protection at enterprises and construction organizations
of communications ("Svyaz", Moscow, 1975), as well as other official guidelines.
Installation work, repair and operation of power plants shall be carried out in full compliance with
the rules set out in the PUE RK, PTE and safety rules.
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As measures to ensure the safety of personnel serving technical equipment, the following shall
be provided:
— grounding and neutralling of electrical equipment casings, elements of electrical
installations with a voltage of 380/220 V AC,;

— automatic shutdown of the power supply of the circuit or electrical equipment, in case of
a short circuit of the current-carrying part with a voltage of 380/220 V to the protective
conductor or the body of electrical equipment, for a time not exceeding 0.4 sec.;

— connection of the plus of the power supply, enclosures of electrical equipment with a

voltage of 48-56 V and the enclosures of the technological equipment to the potential
equalization system;

— fencing and insulation of live parts laid at a height of less than 2.2 m;
— the use of portable lamps for a voltage of 42 V;

— arrangement and observance of appropriate service passages between technical
equipment;

— laying dielectric carpets in front of the serviced sides of the electrical equipment;

— using a set of protective equipment and tools.
Labor protection and industrial sanitation requirements must be ensured by the following
solutions:

— wall decoration in a color that meets the requirements of production aesthetics;

— installation of floors, decoration of walls and ceilings with materials that create the
required sanitary and hygienic working conditions;

— creation of the required temperature regime in the premises used with the help of
ventilation and air conditioning systems;

— providing control, signaling and automatic regulation of ventilation systems.
10.3.Industrial sanitation

Sanitary norms for the design of production facilities (SanPiN) are aimed at the practical
implementation of the laws of the Republic of Kazakhstan on the protection of the health of the
population of the Republic of Kazakhstan, labor protection, on the sanitary and epidemiological
well-being of the population and environmental protection.

Sanitary standards determine the generally binding requirements for design, construction and
reconstruction of industrial enterprises and facilities, regardless of the form of ownership.

Within the existing territory of the TCO plant, working, emergency and outdoor lighting is provided
in accordance with SP RoK 2.04-104-2012 "Natural and artificial lighting". Emergency lighting is
divided into two types:

o safety lighting;
e evacuation lighting.

Safety lighting shall be provided in cases where the shutdown of working lighting and the
associated disruption of equipment and machinery maintenance can cause: explosion, fire,
poisoning of people;

Evacuation lighting in places where work is performed outside buildings shall be provided in
places dangerous for the passage of people;

Safety lighting in production areas shall provide the minimum level of lighting required to service
equipment when the work lighting is turned off and shall be 5% of the work lighting, and be at
least 1 lux.

Evacuation lighting shall be provided in open areas and be at least 0.2 lux.
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Work lighting is a lighting that provides standardized lighting conditions (illumination, quality of
lighting) in places of work, outside buildings.

10.4.Safety during construction and performance of the proposed works

Organization of the construction site shall ensure the labour safety at all stages of the work
performance. The main areas shall be marked with safety signs and inscriptions of established
forms.

All persons who are on the construction site when performing the proposed construction work are
required to wear protective helmets in accordance with GOST 12.4.087-84 "Construction
Helmets". Workers and engineering workers without protective helmets and other necessary
personal protective equipment are not allowed to perform work.

Fire safety at the construction site, work areas and workplaces shall be ensured in accordance
with the requirements of the Fire Safety Rules for Construction, Installation and Hot Works
(PPBS), approved by the Ministry of Emergency Situations of the Republic of Kazakhstan and
GOST 12.1.004-91* Fire Safety.

It is not allowed for people to stay under the elements of structures and equipment to be installed
until they are installed in the design position and secured. If it is required to find workers under
the equipment (structures) to be installed, as well as on the equipment (structures), special
measures must be taken to ensure the safety of workers.

The following types of work are planned for this project:

Works provided by the project and other construction and installation works

Period of execution of works | General construction works can be completed within 18 months

The planned average number of construction personnel
Estimated number of persons| employed in construction work may vary depending on duration
of construction work chosen.

Typical construction and installation, electrical and earthworks:
site planning, digging trenches and pits, formwork installation,
Works methods concrete reinforcement, concrete pouring, crane work, works
at height. Installation of metal structures, backfilling and
tamping, cable laying, cable termination, commissioning,

Work in shifts Day shift only .

Shift duration 12 hours

By time, 30 minutes are added to each shift, scheduled for maintenance of equipment (15 minutes
before and 15 minutes after the shift).

The main waste generated during construction works will be:

e household waste..

Formed during the construction phase as a result of the life of the personnel involved in these
types of work. Household waste includes: packaging materials, household waste, as well as food
waste. A significant part of household waste will consist of combustible materials;

e industrial wastes.

They are formed at the construction stage during the operation of special equipment (oiled rags,
waste oils), as well as during the construction and installation works themselves (construction
waste and waste during dismantling of pipelines, chipped concrete, contaminated soil, waste
water). Before dispatching the contaminated soil and wastewater to the TCO industrial waste
disposal site, they will be analyzed.
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e Waste disposal activities will be carried out in accordance with TCO guidelines and
procedures on waste sources.

11.CODES AND STANDARDS

11.1.RK Standards and International Codes

Document No. | Description Date
General

The procedure for development,

SN RoK 1.02-03-2011 coordination, approval and composition of 2015
project documentation for construction
Construction operations. Organization of

SN RoK 1.03-00-2011 construction of enterprises, buildings and 2016
structures

SP RoK 1.03-106-2012 Health and safety in construction

Civil

SN RoK 3.01-03-2011 General plans of industrial enterprises

SP RoK 3.01-103-2012 General plans of industrial enterprises

SP RoK 2.04-01-2017 Building climatology

SP RoK 5.01-02-2013 Bases of buildings and structures 01.07.2015

SP RoK 5.01-102-2013 Bases of buildings and structures 18.03.2021

GOST 25100-2011 Soils. Classification

GOST 27751-2014 Reliability of struct.ures a_nd foundations. Building 01.07.2015
structures calculation philosophy

GOST 34028-2016 Reinforcing bars for reinforced concrete 01.01.2019
structures

SP RoK 2.01-101-2013 Corrosion protection of building structures 01.08.2018

GOST 10354-82 Polyethylene film. Technical conditions 01.07.1983

GOST 27772-2015 Rolled Products for Structural Steelworks 20.12.2019

GOST 380-2005 Commercial quality carbon steel. 01.01.2008
Grades
Welded reinforcement and embedded products, 03.10.2014
welded connections of reinforcement and

GOST 10922-2012 embedded products of reinforced concrete
structures

GOST 23279-2012 Welded reinforcing meshes for reinforced 01.07.2013
concrete structures and products

Fire safety rules RoK - Fire safety rules in the Republic of Kazakhstan 13.12.2019

2014

GOST ISO 898-2014 Mechanical properties of carbon and alloy steel 01.07.2017
fasteners

GOST ISO 898-2-2015 l\_luts of spec!fled strength grade with coarse and 01.01.2018
fine thread pitch

GOST 7798-70 Grade B hex head bolts. Structure and 24.03.2010
dimensions

ASHRAE American Society of Heating, Refrigerating and Latest
Air-Conditioning Engineers (ASHRAE). Design
Manual

SN RoK 4.02-12-2002 Process design standards for small-sized 05.08.2015
heating boilers for gaseous and liquid fuels. Fire
safety requirements.

Electrical
PUE RoK 2015 Electrical Installation Rules of the Republic of 2015

Kazakhstan
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Document No. Description Rev. Date
SN RoK 4.04-07-2019 Electrical systems 2019
SP RoK 4.04-108-2014 Power supply design for industrial enterprises 2014
SP RoK 2.04-104-2012 Natural and artificial lighting 2012
GOST P 51321.1-2007 Complete low-voltage distribution and control
devices
SP RoK 5.03-107-2013 Bearing and enclosing structures 2013
Instrumentation
GOST 24.104-85 Information technology. Automated control 01.01.1987
systems. General requirements.
GOST 30852.10-2002 Explosf‘lon-proof electr_lcal _equllpment. Part 11. 15.02.2014
Intrinsically safe electrical circuit.
GOST IEC 60079-1- Equipment with type of protection “flameproof
“ 01.01.2018
2011 enclosures “d
Fire safety rules for RoK Fire safety rules for operation of oil product
buildings and structures supply enterprises
(NMMBC-02-95) (PL-112- 06.02.1995
PK-004-95)
PUE RoK RoK Electrical Installation Rules 20.03.2015
SN RoK 2.02-02-2019 Fire automation of buildings and structures 11.12.2019
SP RoK 2.02-102-2012 Set of rules. Fire automation of buildings and 27.04.2021
structures
SN RoK _2.02-11-2002 Codes for equipping buildings, premises and 25.10.2012
structures with automatic fire alarm systems,
automatic fire extinguishing installations and
warning people about a fire
SN RoK 4.02-03-2012 Automation systems 01.07.2015
SN RoK 4.04-07-2019 Electrical systems 04.09.2019
ST RoK 21.603-2002 SPDS. Communication and alarm 01.03.2003
Emergency Situations Technical regulations "General requirements for 15.06.2020
Ministry order # 405 fire safety”
dated 17.08.2021
Telecommunication
GBN B.2.2-34620942 Telecommunications design. Cable line 01.08.2015
-002: 2015 infrastructures VO,
ST RoK 21.603-2002 SPDS. Communication and alarm 01.03.2003
PUE Electrical Installation Rules 20.03.2015
SN RoK 4.04-07-2019 Electrical systems 04.09.2019
SP RoK 1.03-106-2012 Health and safety in construction 20.12.2020
SN RoK 4.02-03-2012 Automation systems 01.07.2015
11.2. TCO Specifications
Document No. Description Rev. Date
General
A-ST-2005 Zinc coating 2 113.05.2013
A-ST-2008 Specification for Basic Engineering Design Data 2 |25.11.2019
SID-SU-5106-TCO Safety in Design Manual 2 |21.11.2019
CPM-SU-5244-TCO Preservation of new equipment during transportation 2 20.09.2018
and storage
A-ST-2024 Specification of boiler passport 0 |22.01.2012
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Document No. Description Rev. Date
A-ST-2040 Material/ equipment certification philosophy 0 | 03.04.2008
V-ST-2002 Packaged Equipment Specifications 2 | 23.04.2015

HVAC
H-ST-2000 Requirements for HVAC systems 1 130.01.2004
H-ST-2001 HVAC system design philosophy 4 |30.01.2004
H-ST-2004 Infrastructure buildings, HVAC system design 0 10.03.2007
procedure
H-ST-2005 HVAC system design procedure in buildings 0 | 12.04.2007
H-ST-2011 Specifications for various equipment for HYAC 0 15.04.2007
systems
H-ST-2013 I\/_Iaterlal_s_an_d equipment for heating, ventilation and 0 23.01.2009
air conditioning systems
Specifications for design of mechanical engineering 25.02.2009
H-ST-2014 systems of buildings (HVAC and plumbing and 0
sanitary system)
Requirements for HVAC system of infrastructure 21.12.2008
H-ST-2017 buildings, mechanical engineering systems of 0
buildings
PAK-SU-1701-TCO Electrical equipment in packaged mechanical plants 2 | 07.04.2017
Civil
CIV-DU-5009-TCO Design criteria for buildings and facilities 2 |18.05.2016
CIV-DU-5240-TCO Design criteria in construction U20 25.05.2021
CIV-SU-398-TCO Fabrication of metal structures from structural and | UO | 04.02.2021
other types of steel 4
CIV-SU-581-TCO Site preparation, earth works and backfilling 1 |03.03.2017
CIV-SU-850-TCO Reinforced and plain concrete 3E 30.12.2019
CIV-SU-985-TCO Cement mortar 1 16.03.2017
CIV-SU-4782-TCO Lifting operations at onshore facilities 2 18.04.2016
CIV-SU-6001-TCO | Design of building | 2606202
COM-PU-4738-TCO Inner coatings 0 10.09.2012
COM-SU-4743-TCO External coatings Lio 11.06.2021
COM-SU-5191-TCO Coating systems 3E 05.03.2019
Design and installation of passive fire protection 03.08.2018
FPM-DU-5091-TCO against fires of hydrocarbon spills at onshore process | 1
facilities
Thermal insulation for hot pipelines, vessels and heat
IRM-SU-1381-TCO exchangers 2 20.11.2018
Thermal insulation of pipes, vessels and heat
IRM-SU-2634-TCO exchangers designed to work with cold media 0 11.12.2012
IRM-SU-3865-TCO Thermal insulation of tanks for hot products 1E 26.12.2017
Flexible removable insulation
IRM-SU-4197-TCO | £, Cobtions from PIPINSR1000, 2015 1| 12062017
M-ST-2023 Stee_zl structures supplied with complete mechanical 1 16.06.2015
equipment
M-ST-5033 ,;\-spgped transitions and bottom gangway bridges Sh. 3 10.04.2007
M-ST-5035 é\-shaped transitions and bott. gangway bridges Sh.3 of 3 10.04.2007
M-ST-5037 ﬁf—zhaped transitions and bott. gangway bridges Sh. 2 1 22.11.2010
M-ST-5038 Ladder details typ., Sheet 3 of 3 1 23.11.2010
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Document No. Description Rev. Date
M-ST-6001-01 General notes- steel structures Sheet 1 0 03.04.2013
M-ST-6001-02 General notes- steel structures Sheet 2 0 03.04.2013
M-ST-6002 Legends for welds 0 03.04.2013
M-ST-6004-01 Standard details - ladder and cage Sheet 1 0 03.04.2013
M-ST-6004-02 Standard details - ladder and cage Sheet 2 0 03.04.2013
M-ST-6005-01 Handrail Details - Sheet 1 0 23.07.2013
M-ST-6005-02 Handrail Details - Sheet 2 0 23.07.2013
M-ST-6005-03 Handrail Details - Sheet 3 0 04.09.2013
M-ST-6005-04 Handrail Details - Sheet 4 0 04.09.2013
M-ST-6006-01 Ladder Details- Sheet 1 0 03.04.2013
M-ST-6006-02 Ladder Details- Sheet 2 0 03.04.2013
M-ST-6007 Details of floorings and openings 1 05.08.2014
M-ST-6011-01 Connection details - sheet 1 0 03.04.2013
M-ST-6011-02 Connection details - sheet 2 0 03.04.2013
M-ST-6011-03 Connection details - sheet 3 0 03.04.2013
M-ST-6011-04 Connection details - sheet 4 0 03.04.2013
M-ST-6011-05 Connection details - sheet 5 0 03.04.2013
M-ST-6003 Support structure details 0 03.04.2013
NCM-DU-5096-TCO Developmerﬁt .of measures to reduce noise levels at 0 02.10.2013
onshore facilities

0-ST-2011 TCO Safety in Design Checklist 1 27.09.2013

S-ST-2003 Roads paving 4 16.05.2013

S-ST-6002-01 Englp.eerllng standards. Slt_e improvements. Material 0 26.03.2013
specifications-roads & paving, sheet 1

S-ST-6002-02 Englr)faerl.ng standards. Slt'e improvements. Material 0 26.03.2013
specifications-roads & paving, sheet 2

S-ST-6003-01 Englpeerlng stand.ards. Site improvements. Roads 0 26.03.2013
details- cross section, sheet 1

S-ST-6006-01 Engl_neerlng standards. Site improvements. Fencing 0 17.10.2012
details, sheet 1

S-ST-6006-02 Sr?egér;ezerlng standards. Site upgrade. Fencing details, 0 17.10.2012

S-ST-6006-04 Srr]\egér;ierlng standards. Site upgrade. Fencing details, 0 17.10.2012

S-ST-6007 Engi.neering standards. Site improvements. Duct bank 0 08.04.2013
details

TSID TCO Safety in Design Manual gg

Q-ST-2019 Foundation design philosophy 0 02.02.2019

Q-ST-6001-01 Concrete General Notes. Sheet 1 0 18.10.2012

Q-ST-6001-02 Concrete General Notes. Sheet 2 0 18.10.2012

Q-ST-6003-01 Anchor bolt details. Sheet 1 1 22.09.2014

Q-ST-6003-02 Anchor bolt details. Sheet 2 1 22.09.2014

Q-ST-6005 Foundation, pedestals and ladders details 0 18.10.2012

SID-SU-5106-TCO Safety in Design Manual Oe 22.07.2013

Electrical

ELC-DU-5135-TCO _General_ arrangement of onshore facilities electrical | U0 | 30.12.2021
installations 5

ELC-SU-597-TCO Low voltage switchboard 2 |05.06.2018

ELC-SU-1675-TCO Installation of electrical equipment U20 30.12.2020

ELC-SU-2469-TCO Eiﬁ:git?gn voltage test of electrical equipment 07.06.2018

ELC-SU-3551-TCO 300 V Instrumentation cable tray 3E | 02.08.2019
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Document No. Description Rev. Date
ELC-SU-4377-TCO List of standard wiring equipment 1E | 15.02.2018
ELC-SU-4744-TCO Test check and commissioning of electrical systems 0 |06.11.2012
ELC-SU-6032-TCO Power_and control cables for voltages up to 36 kV | U0 | 30.12.2020

according to IEC standard 3
ELC-SU-6030-TCO H|gh voltage swtchgears and motor control 3 05.05.2018
equipment according to IEC
ELC-SU-5179-TCO Relay protection of the power supply system U03 | 06.04.2021
ELC-SU-1227-TCO Schemes fo!' automatic and manual SW|tch|_ng onofa > 06.06.2017
reserve of high-voltage and low-voltage switchgears
ELC-SU-2643-TCO Uninterruptible Power Systems 2 110.07.2019
Low voltage switchgear, switchboard control stations 12.08.2019
ELC-SU-6029-TCO and bus ducts assembled according to IEC| 3E
classification
P-ST-2060 Electrical single line diagrams 2 |01.11.2017
P-ST-2064 Power System Design Principles 1 ]13.01.2011
0-ST-2012 Hazardous area classification philosophy 2 110.09.2016
TH-118 Carrying out works in electrical installations 2014
all . Low-power motors according to IEC standard (up to
PAK-SU-17.01-TCO 350kW and 750V) 0
all K Low-power motors according to IEC standard (up to 11.02.2020
ELC-SU-5178-TCO 350kW and 750V) 4
P-ST-6068 Earthing boss 23.10.2012
i 20.07.2006
P-ST-5083 Mand_atory regwrements, norms and standards for 0
electrical equipment
P-ST-2061 Legend and general installation notes for electrical 2
layouts
i ' i 23.05.2019
P-ST-6001-02 Legend and general installation notes for electrical 3
layouts
P-ST-6002-01 Graphic Symbols and General Notes 1 |24.05.2019
P-ST-6002-02 Graphic Symbols and General Notes 1 | 24.05.2019
P-ST-6003 Philosophy - grounding and lightning protection 1 | 07.03.2017
[ ' 03.04.2017
P_-ST-6004 Grounding philosophy 1
Control cables and systems
P-ST-6011 Power cable cores marking 0 |23.10.2012
P-ST-6012-01 Types and location of junction boxes 0 |07.12.2012
P-ST-6012-02 Types and arrangement of junction boxes 0 |07.12.2012
P-ST-6012-03 Types and arrangement of junction boxes 0 |07.12.2012
P-ST-6014 Marking of cables and cores U20 25.05.2017
P-ST-6057 Cable shelf grounding 0 | 18.02.2013
P-ST-6060 Grounding bar fixed to the floor 0 | 18.02.2013
P-ST-6070 Earthing bar mounted on an internal partition 0 | 18.02.2013
P-ST-2035 Electrical design 2 ]01.05.2013
P-ST-2040 Low voltage induction motors 1 | 03.04.2008
P-ST-2046 Spe0|f|ca.t|ons for electrical cables, cable glands and > 22.04.2013
accessories.
ELC-DU-5135 Technlgal standards. Installation details. Detail of > 05.05.2013
grounding sleeve (M10)
Instrumentation
SID-SU-5106-TCO | Safety in Design Manual 2 [21.11.2019
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Document No. Description Rev Date
SCP-A-JP-0001 Supplement to the standard job package for all 7 |04.17.2020
disciplines
A-ST-2008 Initial data for design 2 |26.11.2019
ELC-SU-3551-TCO 300 V Instrumentation cable tray 3E | 02.08.2019
J-ST 6187 Marking of cables and cores 2 ]02.05.2019
SID-SU-5106-TCO Safety in Design Manual 2 |21.11.2019
015-0000-ITM-SPE- Numbering and coding requirements U0 | 21.09.2020
TCO-000-00002-01 1
015-0000-ITM-SPE- Instrument Numbering and coding requirements CO | 12.04.2018
TCO-000-00002-02 4
015-0000-ITM-SPE- Requirements for the numbering and coding of U0 | 09.12.2020
TCO-000-00002-05 codes table 2
ICM-DU-6003-TCO Control and measurement fundamentals 3E | 15.08.2019
ICM-DU-6025-TCO Automatic safety systems 2 |08.04.2019
ICM-PU-5139-TCO Installation, inspection, testing and commissioning of | 3E | 15.08.2019
instrumentation
ICM-DU-6036-TCO Fire and gas detection system 3 |04.06.2019
FPM-DU-1501-TCO Requirements for placement of fire and gas 1 | 30.05.2019
detectors
J-ST-6179 Instrumentation grounding schematic diagram 0 ]02.12.2013
J-ST-6187 Marking of cables and cores 2 |03.08.2017
J-ST-6186 Panel/Warning Labels 0 ]19.11.2013
ELC-SU-1675-TCO Installation of electrical equipment U0 | 30.12.2020
2
S-ST-6007 Conduit details 0 |08.04.2013
X-000-A-PRO-10031 Completion of construction and installation works 0
X-0000-A-PRO-10169 | Procedure for as-built drawings U0 | 04.02.2021
1
X-000-A-PRO-10035 Commissioning plan 1
TCO REQM SWP 2.6 | Storage of materials and preservation of equipment 0
Telecommunication section
SID-SU-5106-TCO Safety in Design Manual 2 |21.11.2019
SCP-A-JP-0001 Supplement to the standard job package for all 7 |04.17.2020
disciplines
A-ST-2008 Initial data for design 2 |26.11.2019
ELC-SU-3551-TCO 300 V Instrumentation cable tray 3E | 02.08.2019
[-ST-6001 Communication systems legends 1 117.11.2015
J-ST-6187 Marking of cables and cores U02 | 03.08.2017
SID-SU-5106-TCO Safety in Design Manual 2 |21.11.2019
015-0000-ITM-SPE- Numbering and coding requirements uo1 | 21.09.2020
TCO-000-00002-01
015-0000-ITM-SPE- Requirements for the numbering and coding of codes | U02 | 09.12.2020
TCO-000-00002-05 table
[-ST-2002 Tengizchevroil Telecommunication Infrastructure and | 4 | 18.06.2020
Information Transmission System
J-ST-6180 Communication systems grounding system 0 |14.11.2013
J-ST-6187 Marking of cables and cores 2 |03.08.2017
J-ST-6186 Panel/Warning Labels 0 |19.11.2013
ELC-SU-1675-TCO Installation of electrical equipment U02 | 30.12.2020
S-ST-6007 Conduit details 0 | 08.04.2013
X-000-A-PRO-10031 Completion of construction and installation works, 0

pre-start work and acceptance
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Document No. Description Rev. Date
X-0000-A-PRO-10169 | Procedure for as-built drawings U01 | 04.02.2021
X-000-A-PRO-10035 Commissioning plan 1
TCO REQM SWP 2.6 | Storage of materials and preservation of equipment 0 | 16.02.2016

Appendix A - Design Documentation
Document No. Name Rev. Rev. status Date
General plan
Construction or
091-3000-SSS-SPL-20007-01 | General data. Site plan uo1 use
Construction or
091-3000-SSS-SPL-20008-01 | Key plan uo1 use
; ; Construction or
091-3000-AAA-PTP-20001-01 | ) &"Mitory of TCO old bailer | -4 use
house
Construction or
091-3000-SSS-SPL-20003-01 | Layout plan uo1 use
Construction or
091-3000-SSS-SPL-20006-01 | Relief organization plan uo1 use
Construction or
091-3000-SSS-SPL-20004-01 | Earth mass plan uo1 use
Construction or
091-3000-SSS-SPL-20002-01 | Fencing layout uo1 use
Construction or
091-3000-SSS-LAY-20004-01 | Engineering networks plan uo1 use
Layout and longitudinal Construction or
091-3000-SSS-LAY-20001-01 : uo1 use
profile road
Construction or
091-3000-SSS-DET-20002-01 | Cross section road uo1 use
091-3000-SSS-MT0O-20002-01 | Material take-off. Site plan | U01 CO”StL“S‘;t'O” or
Civil
091-3000-MMM-CAL-20002- | Engineering calculation of Construction or
nodes and details of tower uo1
01 use
structures
Engineering calculations of Construction or
091-3000-MMM-CAL-20004- the foundation of the Radio use
uo1
01 Tower and Telecom
Container
Construction or
091-3000-QQQ-LAY-20004-01 | Foundation layout plan uo1 use
KTL Radio tower Construction or
8?1'3000'MMM'LAY'20006' Location of vertical ladders | UO01 use
and transition platforms
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091-3000-MMM-MTO-20001-

Steelwork material take-off.

uo1

Construction or

01 Steel structures. Sheet 1 use
091-3000-MMM-MTO-20001- | Steelwork material take-off. | . | Constructionor
02 Steel structures. Sheet 2 use
091-3000-MMM-LAY-20002- | Structural steelwork layout | o Construction or
01 Elevations. View A use
091-3000-MMM-LAY-20003- Structgral steglwork layout Construction or
01 Elevations. View B uo1 use
091-3000-MMM-LAY-20004- Structgral steglwork layout Construction or
01 Elevations. View C uo1 use
091-3000-MMM-LAY-20005- Structgral steglwork layout Construction or
01 Elevations. View D uo1 use

Structural steelwork details . Construction or
8?1'3000'MMM'DET'20005' Details and Sections. Sheet | U01 use

1

Structural steelwork details . Construction or
821'3000'MMM'DET'20005' Details and Sections. Sheet | U01 use

2

Structural steelwork details . Construction or
821'3000'MMM'DET'20005' Details and Sections. Sheet | U01 use

3

Structural steelwork details . Construction or
8?1'3000'MMM'DET'20006' Details and Sections of Uo1 use

Vertical Ladders Sheet 1

KTL Radio tower. Construction or
091-3000-MMM-DET-20006- Structural steelwork details . Uo1 use
02 Details and Sections of

Vertical Ladders Sheet 2

KTL Radio tower. Construction or
091-3000-MMM-DET-20006- Structural steelwork details . Uo1 use
03 Details and Sections of

Vertical Ladders Sheet 3

KTL Radio tower. Construction or
091-3000-MMM-DET-20005- Structural steelwork details . Uo1 use
04 Details and Sections Sheet

4

Structural steelwork details . Construction or
821'3000'MMM'DET'20005' Details and Sections. Sheet | U01 use

5

Foundation layout. Cable Construction or
091-3000-QQQ-LAY-20005-01 | Tray Support foundation uo1 use

type F7

Structural steelwork layout . Construction or
091-3000-MMM-LAY-20009- | )0 Tray Supports. Uo1 use
01

Support type 1, 2

Structural steelwork layout. Construction or
091-3000-MMM-LAY-20009- | & )0 Tray Supports. uo1 use
02

Support type 1, 2
091-3000-MMM-LAY-20007- Sftructural steelwork Iayout. Construction or

Site plans. Sheet 1 uo1 use

01
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091-3000-MMM-LAY-20007-

Structural steelwork layout.

Construction or

01

Platform. Sheet 1

02 Site plans. Sheet 2 uo1 use
091-3000-MMM-LAY-20007- Structural steelwork layout. Construction or
03 Site plans. Sheet 3 uo1 use
091-3000-MMM-LAY-20019- General data. Steel U0 1 Construction or
01 structures use
Foundations Reinforced Construction or
091-3000-QQQ-LAY-20009-01 | Concrete Details. Access uo1 use
platform Foundation F4, F5
Foundation layout. Construction or
Cable tray support use
091-3000-QQQ-LAY-20005-01 foundation type uo1
F7
091-3000-MMM-LAY-20018- Structural concrete layout. Uo1 Construction or
01 Cable ducts. Sheet 1 use
091-3000-MMM-LAY-20018- Structural concrete layout. Uo1 Construction or
02 Cable ducts . Sheet 2 use
091-3000-MMM-LAY-20018- Structural concrete layout. Uo1 Construction or
03 Cable ducts . Sheet 3 use
091-3000-MMM-LAY-20018- Structural concrete layout. Uo1 Construction or
04 Cable ducts . Sheet 4 use
091-3000-MMM-LAY-20018- Structural concrete layout. Uo1 Construction or
05 Cable ducts . Sheet 5 use
Foundations Reinforced Construction or
091-3000-MMM-DET-20014- Concrete details. Cable Uo1 use
01 ducts Reinforcement.
Sheet 1
Foundations Reinforced Construction or
091-3000-MMM-DET-20014- Concrete details. Cable use
. uo1
02 ducts Reinforcement.
Sheet 2
Details of Reinforced Construction or
Concrete Foundations. use
091-3000-QQQ-DET-20004-01 Telecom container uo1
foundation details type F2
Foundation layout. Telecom Construction or
091-3000-QQQ-LAY-20007-01 | container foundation type uo1 use
F2
Foundation layout. Construction or
091-3000-QQQ-LAY-20008-01 | 8 m long lighting pole uo1 use
foundation. Type F3
Foundation layout. Details Construction or
091-3000-QQQ-DET-20003-01 | for Tower Foundation F1 uo1 use
Type
Foundation layout. Tower Construction or
091-3000-QQQ-LAY-20006-01 foundation type F1 uo1 Use
Foundation layout. Tower Construction or
091-3000-QQQ-LAY-20006-02 | foundation Type F1. Pile uo1 use
Field
Structural concrete layout. Construction or
091-3000-QQQ-LAY-20010-01 Pile 400x400x12000 uo1 Use
091-3000-MMM-DET-20008- ?tructural steel\_/vork details . Construction or
elecom Container Access uo1 use
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091-3000-MMM-DET-20008-

Structural steelwork details.

Construction or

3000-PDB-51392

02 Telecom Container Access uo1 use
Platform. Sheet 2
091-3000-MMM-LAY-20011- Structural steelyvork layout. Construction or
01 Telecom Container Access uo1 use
Platform
Structural steelwork details. Construction or
8?1'3000'MMM'DET'20007' Air conditions external block | U01 use
canopy
Structural steelwork details. Construction or
821'3000'MMM'DET'20007' Air conditions external block | U01 use
canopy
Structural steelwork layout. Construction or
8?1'3000'MMM'LAY'2001 O- | Air conditions external block | U01 use
canopy
091-3000-QQQ-MTO-20001- Material take-off. Concrete Uo1 Construction or
01 structures use
091-3000-QQQ-LAY-20011-01 General data. Reinforced Uo1 Construction or
concrete structures. use
Electrical
091-3000-PPP-LST-20001-01 Gen(—?‘ral data. Electrical Uo1 Construction or
solutions use
Single-line diagram OPT, Construction or
0-3300-P-7988-00620P1 3300-PSB-20764, 3300- uo1 use
SWB-19555
Switchboard single-line Construction or
091-3000-PPP-DSL-20020-01 | diagram 091-3000-PDB- uo1 use
51392
Switchboard single-line Construction or
091-3000-PPP-DSL-20020-02 | diagram 091-3000-PDB- uo1 use
51392
091-3000-PPP-SEL-20002-01 | Electrical load list uo1 CO”StL‘;‘g'm or
091-3000-PPP-LAY-20033-01 | Supply cable route layout | U01 CO”StL“S‘;t'O” or
091-3000-PPP-LAY-20033-02 | Supply cable route layout | U01 CO”StL‘;‘g'm or
091-3000-PPP-LAY-20032-01 C_)ab!e routing layout and U0 1 Construction or
lighting layout use
091-3000-PPP-LAY-20034-01 Radio tower grounding U0 Construction or
layout use
091-3000-PPP-LAY-20035-01 Radio _tower site lightning U0 Construction or
protection layout use
091-3000-PPP-LAY-20035-02 Radio .tower site lightning U0 Construction or
protection layout use
Radio tower cable routing Construction or
091-3000-PPP-LAY-20036-01 | and protective lighting | UO1 use
layout
091-3000-PPP-DET-20011 Block mt_JItl-cabIe Uo1 Construction or
penetration use
0-3000-P-6103-00620P1 Pumpmg houses  new Uo1 Construction or
substation cable schedule use
091-3000-PPP-SCH-20001-01 Switchboard cable Uo1 Construction or
schedule use
Protection co-ordination Construction or
091-3000-PPP-DPC-20006-01 | curves switchboard 091-| UO1 use
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Grounding Calculation

Construction or

091-3000-PPP-CAL-20003-01 uo1
Report use
091-3000-PPP-CAL-20001-01 Lightnin.g protection Uo1 Construction or
calculation report use
091-3000-PPP-MT0-20005-01 | Electrical bill of quantities | U01 CO”StL“s‘:'O” or
091-3000-PPP-MTO-20004-01 Contajper electrical bill of U01 Construction or
quantities use
091-3000-PDB-DSH-20003-01 | Switchboard data sheet uo1 CO”StL“s‘:'O” or
I&A
091-3000-JJJ-LST-20001-01 | Seneral data— yoy | Construction or
Instrumentation use
091-3000-JJJ-1BD-20001-01 Instrument cable block uo1 Construction or
diagram use
091-3000-JJJ-LAY-20013-01 Fire and gas alarm layout uo1 Construction or
use
091-3000-JJJ-1TD-20014-01 Wiring layout uo1 Construction or
use
091-3000-JJJ-IND-20001-01 Instrumentation equipment uo1 Construction or
list use
091-3000-J4JJ-JSC-20002-01 Instrument cable schedule uo1 Construction or
use
091-3000-JJJ-LOP-20002-01 Instrument loop diagram uo1 Construction or
080-XS-3001253 use
091-3000-JJJ-LOP-20003-01 Instrument loop diagram uo1 Construction or
080-XA-3001253 use
091-3000-JJJ-LOP-20004-01 Instrument loop diagram uo1 Construction or
080-XS-3001254-1 use
091-3000-JJJ-LOP-20005-01 Instrument loop diagram uo1 Construction or
080-XS-3001254-2 use
091-3000-JJJ-LOP-20006-01 Instrument loop diagram uo1 Construction or
080-XS-3001253 use
091-3000-JJJ-LOP-20007-01 Instrument loop diagram uo1 Construction or
080-XS-3001254-3 use
091-3000-JJJ-LOP-20008-01 Instrument loop diagram uo1 Construction or
080-XS-3001254-4 use
091-3000-JJJ-LOP-20009-01 Instrument loop diagram uo1 Construction or
080-XA-3001254-2 use
0-3000-J-5337-01-00620 Junction Box and Panel uo1 Construction or
Wiring Diagram cable use
connections IC-3000-J-
3102-C300 cabinet
0-3000-J-5337-05-00620 Junction Box and Panel uo1 Construction or
Wiring Diagram cable use
connections IC-3000-J-
3102-C300 cabinet
0-3000-J-5331-08-00620 General arrangement in IC- | UO1 Construction or
3000-J-3046 cabinet use
0-3000-J-5331-18-00620 Alarm connection cabinet uo1 Construction or
IC-3000-J-3046 use
091-3000-JJJ-JCR-20001-01 Instrumentation cable uo1 Construction or
routing layout. use

Telecommunications
container
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091-3000-JJJ-JCR-20002-01 Instrumentation cable uo1 Construction or
routing layout to the use
pumping station
091-3000-JJJ-JCR-20003-01 Instrumentation cable uo1 Construction or
routing layout. Fire water use
pumping station
091-3000-JJJ-PRO-20006-01 . uo1 Construction or
Functional test procedure use
091-3000-JJJ-MTO-20003-01 | Consumables list uo1 CO”StL“s‘:'O” or
091-3000-JJJ-CFD-20001-01 Cause & Effect Matrix uo1 Construction or
Diagram use
091-3000-JJJ-PRO-20005-01 Cause & Effect Matrix uo1 Construction or
Diagram Verification use
Procedure
091-3000-JJJ-DSH-20862-01 Data sheet — Manual alarm | UO1 Construction or
call point use
091-3000-JJJ-DSH-20870-01 Data sheet — Manual alarm | UO1 Construction or
call point use
091-3000-JJJ-DSH-20863-01 Data sheet — Smoke/heat uo1 Construction or
detector use
091-3000-JJJ-DSH-20864-01 Data sheet — Smoke/heat uo1 Construction or
detector use
091-3000-JJJ-DSH-20865-01 Data sheet — Smoke/heat uo1 Construction or
detector use
091-3000-JJJ-DSH-20866-01 Data sheet — Sound-and- uo1 Construction or
light alarm (indoor) use
091-3000-JJJ-DSH-20867-01 Data sheet — Sound-and- uo1 Construction or
light alarm (outdoor) use
091-3000-JJJ-DSH-20868-01 Data sheet — Sound-and- uo1 Construction or
light alarm (outdoor) use
Telecommunication
091-3000-111-TCB-20001-01 Telecom Cable Block uo1 Construction or
Diagram use
091-3000-11I-TID-20003-01 Telecom wiring diagram for | UO1 Construction or
TETRA equipment use
091-3000-111-TID-20004-01 Telecom wiring diagram for | U01 Construction or
TETRA equipment use
091-3000-11I-TID-20005-01 Telecom wiring diagram for | U01 Construction or
LoRaWAN system use
091-3000-111-TID-20006-01 Telecom wiring diagram for | U0O1 Construction or
Cambium equipment use
091-3000-11I-TID-20008-01 Telecom wiring diagram for | U01 Construction or
battery rack use
091-3000-111-TID-20009-01 FOC wiring diagram for uo1 Construction or
091-3000-111-TID-20009-02 optical terminal box 080- use
RQP-3000039
091-3000-111-TID-20010-01 FOC wiring diagram for uo1 Construction or
091-3000-11I-TID-20010-02 optical terminal box 080- use
RQP-3000040
091-3000-111-TID-20011-01 FOC wiring diagram for uo1 Construction or
091-3000-11I-TID-20011-02 optical terminal box 080- use
RQP-3000041
091-3000-111-TID-20012-01 FOC wiring diagram for uo1 Construction or

091-3000-111-TID-20012-02

optical terminal box 080-
RQP-3000042

use
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091-3000-11I-TID-20013-01 FOC wiring diagram for uo1 Construction or
091-3000-11I-TID-20013-02 optical terminal box 080- use
RQP-3000043
091-3000-111-TID-20014-01 FOC wiring diagram for uo1 Construction or
091-3000-11I-TID-20014-02 optical terminal box 080- use
RQP-3000044
091-3000-111-TID-20015-01 FOC wiring diagram for uo1 Construction or
091-3000-11I-TID-20015-02 optical terminal box 080- use
RQP-3000045
091-3000-11I-LAY-20003-01 Telecommunications layout. | UO1 Construction or
Telecommunications use
container
091-3000-11I-LAY-20004-01 Telecommunications layout. | UO1 Construction or
Antenna layout use
091-3000-111-LAY-20005-01 Cable routes layout from uo1 Construction or
telecommunications use
container to radio tower
091-3000-111-LAY-20007-01 FOC route layout to the uo1 Construction or
main substation use
091-3000-111-LAY-20006-01 FOC route layout to the old | UO1 Construction or
boiler house use
091-3000-111-LAY-20009-01 FOC route layout within the | UO1 Construction or
main substation use
091-3000-111-LAY-20008-01 FOC route layout within the | UO1 Construction or
old boiler house use
091-3000-111-1SC-20001-01 Telecom Cables schedule uo1 Construction or
use
091-3000-111-TIN-20001-01 Telecomms index uo1 Construction or
use
091-3000-111-DET-20001-01 General view of cable and uo1 Construction or
pipe entries use
091-3000-111-DET-20002-01 MTS4 rack and MTS 4 uo1 Construction or
extensions use
091-3000-111-DET-20003-01 MTS4 rack and MTS 4 uo1 Construction or
extensions use
091-3000-11I-DET-20004-01 Battery Racks uo1 Construction or
use
091-3000-111-DET-20005-01 IT / Telecommunication uo1 Construction or
Cabinet 080-CT-300000- use
0005
091-3000-11I-DET-20006-01 IT / Telecommunication uo1 Construction or
Cabinet 59-ST-30001 use
091-3000-111-DET-20007-01 Telecommunications uo1 Construction or
marshaling cabinet 59-MT- use
30002
091-3000-111-DET-20008-01 Telecommunications uo1 Construction or
marshaling cabinet 080-MT- use
3000BH-0010
091-3000-11I-MTO-20001-01 Telecom bill of quantities Uo1 Construction or
use
091-3000-11l-LST-20001-01 | General data - Telecom uo1 CO”StL“s‘:'O” or
Heating, Ventilation and Air Conditioning
Heating system plan. uo1 Construction or

091-0030-HHH-LAY-20001-01

Telecommunication
Container

use
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01

Bill of quantities

Air conditioning system uo1 Construction or
091-0030-HHH-LAY-20002-01 | plan. Telecommunication use
Container
091-3000-HHH-CAL-20001 Thermal design of heating uo1 Construction or
systems use
091-3000-HHH-CAL-20002 | Heat loss calculation uor CO”StL“S‘;t'O” or
. . uo1 Construction or
091-3000-HHH-CAL-20003 | Salculation —of — cooling use
systems
Data sheet for air uo1 Construction or
conditioning unit pos, No. use
091-3000-HHH-DSH-20003-01 091-3000-CD-003, 091-
3000-CD-004
Data sheet for electrical uo1 Construction or
091-3000-HHH-DSH-20004-01 | heater pos: 091-3000-EH- use
002, 091-3000-EH-003
General data. uo1 Construction or
091-3000-HHH-DES-20001-01 | Telecommunication use
Container
091-3000-HHH-MTO-20001- uo1 Construction or

use
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1. OBLLAA YACTb

Pa6ounin npoekt «PagnobawHs Ha KTJT» paspaboTtaHa Ha OCHOBaHUMK:
e [loroBop 06 okasaHum ycnyr Ne 1729200 mexgy Komnanuamu TLUO m TOO “Kacnun
NHxnHmpnHr” ot 24 maa 2019 roaa;
e Hapspa 3aka3 Ne 1290491 ot 13-01-2021;
e 3apgaHus Ha npoektnpoBaHme oT TOO «TeHrmuswesBponn» Ha pas3paboTKy MPOEKTHON
AoKkymeHTaumm «PagunobawHsa Ha KTJ» ot 14 aHBapsa 2021 roga.
e TexHunyeckue ycrosus TLUO Ha nogknioveHue K cylecTByowmM anektpocetam TLIO;
e TexHnyeckme ycrnoeusa TLWO Ha nogkniOYeHWE K CYLLECTBYHOLMUM  CETSAM
TenekoMMyHUKaumMoHHbIX ceTen TLWO;
o TexHunyeckon nHcpopmauumn Ha obopygoBaHue CUCTEMbI CBA3U NIaHMpPyeEMble YCTaHOBKE
Ha paguobaluHe 1 BHYTpY TeNeKoM KOHTENHepa;
e MarepnanoB reoge3nyecknx WHXEHEPHbIX W3bICKAaHWM, BbIMNOMHEHHBIX TOO “SSG
Industries” dok Ne 091-3000-AAA-RPT-20003-01 ot 13-05-2021;
e MarteprnanoB reonorM4ecknx WHXEHEPHbIX W3bICKaHUR, BbINONHEHHbIX TOO “Beksol
Services” [Jok Ne 091-3000-AAA-RPT-20004-01 ot 29-06-2021.
OCHOBHbIEe MPOEKTHbIE PELUEeHUs NMPUHATBI, C Y4ETOM HasHa4YeHUs1 MPOeKTUPYEMbIX OOBLEKTOB,
TpeboBaHui 3akoHos PK, B NOMIHOM COOTBETCTBUM C AEVACTBYIOLLMMM HOpMaMn 1 npasunamm PK,
oGecneymBatoLLmMy 6e30NacHyro SKCnyaTaumio 3anpoekTUPOBaHHbIX 0O HEKTOB.
"eHepanbHbI NpoekTupoBWUNK — TOO «Kacnnn UHxuHupuHr» (nnuensna FCJ1 Ne 000396 ot
13.08.2002r) (Mpunoxexue 1).
YpoBeHb OTBETCTBEHHOCTUN 06BbeKTa — || HOpManbHbIN (TEXHUYECKN HE CIIOXHBIN).
3akasunk paboyero npoekta — TOO TEHIM3LWEBPOWII.
Bug ctpontenbctBa — HOBOE CTPOUTENBLCTBO.
HopmaTtuBHbIN Cpok CTpouTenbcTBa 0ObekTa He Gonee 18 mecsues.

KpaTkoe onucaHue o6beKkrTa

KomnaHus «TeHrnswesponn» nnaHupyeT YCTaHOBKY HoBOWM paguobawwHu B panoHe KTJI
MeCTopoXaeHus TeHrus.

MpoekTHas pagmoballHsa pacrnonoXeHa Ha Tepputopum mectopoxaeHus TeHrus, y Crapon
KOTENbHOW, N ByaeT CNyXuTb AN pa3MeLLeHns paguoaHTEHH U OpraHn3aumm NpoM3BOACTBEHHO-
TEXHOOrM4YeCcKoN CBA3M Ha Npom3BoACTBE Ha 6a3e akTMBHOro obopynosaHust Motorola n Cisco.
B HacTosiee BpeMsi aHTEHHbl TENEKOMMYHUKALUMOHHbIX CUCTEM YCTaAHOBIIEHbI Ha nnaTgopme
abimoBon Tpybbl Ctapon kotenbHon (OBX), n anemMeHTbl KOHCTPYKUun abimoBon Tpyobl OBX
nagatT B pabo4yto 30HY, YTO MpeacTaBnsieT OnacHOCTb ANA nepcoHana n obopyaosaHus. B
CBSA3M C aBapWUiHbIM COCTOSIHUEM AbIMOBOW TpyObl, 1 TpebyeT AeMOHTaxa aHTEHH C AbIMOBOW
TpyObl. ATOT NPOEKT NoBbiaeT 6e30nacHOCTb PAabOThl TENEKOMMYHMKALMOHHON CUCTEMBI.
TekyLlee COCTOSIHME CO3[aeT PUCK NO TexHMKe 6e30nacHOCTK, U peanusauns AaHHOro NpoekTa
yBenuuMBaeT HaAeXHOCTb Nepeaayn AaHHbIX NPU aBapUNHbBIX CUTYaLUSIX.

[Ons ycTpaHeHnsa cyuwecTByoWwWMX npobriem Obifo MPUHATO peLleHne YCTaHOBKE HOBOM
pagnobaluHn y ctapon koTenbHon Ha KTJ1 n ycTaHOBKE aHTEHH KOMMYHWUKALMOHHbBIX CUCTEM U
KOHTENHepa TENEKOMMYHUKALMOHHBIX CUCTEM Y paanoballHu.

PagnobaluHa n koHTerHep TenekoMMyHUKaunoHHbIX cuctem (KTC) ByayT aBToMaTu3npoBaHbl
(6e3 nocTosiHHOro MPUCYTCTBMSA OMNepaTMBHOrO nepcoHana), ¢ obecnevyeHneMm 3awuThbl
anektpoobopyaoBaHua n KUIM. KTC KoHTeHepHOro ucnoriHeHust 6yaeTt aKcnnyaTtMpoBaTbCs
Kpyrnein rog (365 gHen), B COOTBETCTBMM C PEXUMOM paboTbl onpenerieHHbIn CO CTOPOHbI
3akas4uka

Llenbto gaHHOro npoekta sABAseTcs NPOM3BOACTBO MPOEKTHO-KOHCTPYKTOPCKUX, U UHXEHEPHbIX
paboT gns pas3paboTky AeTanbHOW MPOEKTHOW AOKYMEHTaLMu, NO3BONSAIOLEN YCTAaHOBWUTD,
NOAKMIYNTE HOBYIO paanoballHi0 C KOHTEMHEePOM TEeNeKOMMYHMKAUMOHHBLIX CUCTEM Ha
TeppuTopuin y ctapon kotenoHon KTJI.
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1.1. CokpaweHus u onpenerneHus

B naHHOM OOKyMeHTe MCnonb3yTCs CreayoLine CokpalleHus 1 onpeaeneHns:

ACYTI ABTOMaTM3auus Cuctemsl YnpaBneHus TexHonornyeckum
Mpoueccowm;

BOK BonokoHHo-onTnyeckun kabenb-

BOJC BonokoHHo-onTuyeckasa nuHWs cBA3n

KUIMnA KoHTponbHo-U3mepuTensHbie MNpnbopsl 1 ABToMaTusaums

KOO Kamepa onepaTuBHOro goctyna

KTn KomMnnekcHaga TexHonorudeckasa nuHus

KTC KoHTenHep TenekoMMyHUKaLMOHHbBIX CUCTEM

OBuK OTonneHne, BEHTUNALMSA 1 KOHOULWMOHUPOBaHWE BO3ayXa

OBX Crapaga KotenbHs

rnr Two MpoekTtHas rpynna TOO «TeHrnsweBponn»;

Mul Moxap n lras;

Mogpsagymk JTrobon noctasLmk ycnyr KomnaHmm, BKNOYasa KOHCYIbTAHTOB

lNocTaBLUMK MocTaBwmk ToBapoB ans Komnavmu (Y1BepxaeHHoin TLLO)

nTon MepeyeHb TpeboBaHM K AaHHBIM NOCTaBLLMKA

PK Pecnybnuka KASAXCTAH,;

PM3H PaspelueHne Ha NoaKtoYEHNE SNEKTPUYECKON Harpy3Ku;

PCY PacnpegeneHnHas Cuctema YnpaBneHus;

TN TexHonornveckun Mpouecc;

TWO TeHruswesponn (3akasunk, KOMMNAHNA);

IP 3awuTa oT NPOHNUKHOBEHUSI MOCTOPOHHMX Ccpen

PO 3akas Ha 3akynky (TLWO)

1.2. XapakTtepucTuKa parioHa

PanoH npousBoactBa paboT pacnofioXeH Ha Tepputopuin  MecTopoXaeHus TeHrus,
XKbinblorickoro panoHa Atbipayckon obnactu. XKbinblIOWCKMIA paioH pacnosioXXeH Ha tore-BOCTOKe
ATbipayckon obnactn. AQMUHUCTPATUBHLIN LEHTP panoHa - r. Kynbcapbl, Haxogutca B 110km oT
mecTtopoxaeHua TeHrna. CoobuweHune ¢ r. Kynbcapbl no acganbTUpoBaHHOW aBTOMOOMWABHON
popore P-110 (Kynbcapbl-CapblkambIC) U MO Xenes3How gopore, coeauHsowmx Kynbcapbl u
MecTopoxaeHue TeHrns. ADMUHUCTPATMBHBIA LEHTp obnacTtu - r. ATblpay, HaxoguTcst B 350 km
oT MmecTopoxgeHus TeHrna. CoobuieHune c r. ATbipay no accanbTMpoBaHHom asTogopore P-110,
R-110, A-27 nocnepoBaTtenbHO M MO XXeNne3Hon Aopore, a Takke crneumanbHbIMK aBnapencamm.
YyacTok pacnonaraetcs B npegenax ceBepo-BOCTOMHON YacTu [pukacnnumckomn HU3MEHHOCTH.
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PalnoH npnypo4eH k NOBEPXHOCTM HOBOKACTMUMINCKOM MOPCKOW Teppachl, MpeacTaBnstoLLeNn cobo
PaBHUHY C HE3HAYUTErNbHbIMWA COPOBLIMUA  MOHWXEHUSAMW KU KonebaHusaMu  OTMETOK.
PactutenbHOCTb NONYNYCTLIHHOMO TUMA.

1.3. Penbed yyacTtka

B reorpaduyeckom oTHoweHUN TeppuTopusa mM/p TeHrns npegcrasnsieT cobor NonynyCTbIHHYHO
paBHWHY cO cnabbiM HaKMOHOM B CTOPOHY Kachmickoro Mops, FULLEHHYH LpeBeCHOM
pacTutenbHocTn. AGCOMOTHbIE OTMETKM penbeda cocTaBnsaoT B cpeaHeM oT - 21 go - 25m no
BanTtunckonn cucteme BbIcOT. B BocTOuHOM 4yacTm m/p TeHrns umerotcs Hebonbluve rpagbl
Cy6LIMPOTHOrO NPOCTMPaHNSA, BO3BbILWAKLWLMECH Ha[ OKpyXalLwen MeCTHOCTbIO Ha HEeCKONbKO
MeTpoB. Pa3BuTbl 03epa, TMna «CopoB», KOTOPble BECHOW U OCEHbIO 3anonHeHbl Bogon. Boga B
HUX - ropbKo-coneHas. MNMpubpexxHasa YyacTb CyLM ABNSETCS BbIPOBHEHHbIM ObIBLUMM AHOM MOPS.
BepxHuii crior cyln pbixibliA, COCTOALMUN CMECH N3 BUTOro pakyLlHsaka 1 necka. C BOCToKa K
MECTOPOXOEHUIO MNoACTynalT neckn. PeyHasa cuctema otcyTtcTByeT. [IpecHbIX BOA Ha
NOBEPXHOCTUN HeT. PacTtutenbHoCTb 6efgHas, conoHvyakoBas. 2KMBOTHbLIA MUP TUNUYHBIA NS 30H
NonynyCTbIHb.

1.4. Tnaporpacumsn

KnumaT parnioHa pe3Kko KOHTMHEHTanbHbIN, C 60onblWMKN KonebaHUsIMU CYTOYHbBIX U CE30HHbIX
TemnepaTtyp, 4N panoHa XapakTepHa HEeYCTOMYMBOCTb KIMMaTUYeCKUX nokasaTenen BO
BpeMeHun (M3 roga B rog). XapakTtepHbiM siBnsietca u3obunue tenna v npeobnagaHve ACHOWM
cyxon norofgbl. [040BOE YMCNO YacoB CONHeYHoro cusHna coctaBnsaeT 2600-2700. JleTto cyxoe
xapkoe (go nnitoc 40°C), aumbl cypoBble (8o MuHyc 30°C), manocHeXHble 1 BeTpeHble. BeTpol
NPEeMMyLLLECTBEHHO BOCTOUHbIE W OrO-BOCTOYHbIE C YACTbIMU NecyaHbiMy OypsiMu.

Bnuaxme Kacnumnckoro Mops Ha KnumaT npuneraroLmx K Hemy Tepputopuin BeCbMa orpaHuyeHo.
OHO 3ameTHO NuWb B y3KOM nosioce nobepexbs U BbipaxkaeTcs B HEOOMbLIOM yBennyeHun
BMaXXHOCTM BO34yXa, NOBbILEHNA TEMNEPATYpbl B 3MMHME MECSLbl U B MOHMKXEHUN B NETHWNE, B
YMEHbLUEHUM KaK rofoBblX, TaK M CYTOYHbIX amMnnuTyg Temnepatyp, TO €CTb, B MEHbLUMX
konebaHuax TemnepaTtypbl MEXAY 3MMOW U NE€TOM, AHEM U HOYbIO.

OpHako, kakoro-nnbo 3amMeTHOro yBenuM4YeHus OCagkoB B NMPUOPEXHON 30HE He OTMEYaeTcs.
[o0goBOE KONMMYECTBO OCAAKOB Ha BOCTOYHOM Mobepexbe Tak e Mano, Kak U B MyCTbIHE.
CpeaHerogoBoe KonNn4ecTBo ocaakoB cocTaBnsieT 160 MM, 1 BbinagatoT OHM NPEUMYLLIECTBEHHO
B BECEHHUN N OCeHHUN nepuofbl. OCHOBHbIE KNMMaTU4eCcKMe napamMeTpbl, XapakTepHble Ang
pavioHa paboT, NPUBOASTCSA HA OCHOBaHWM aHanu3a CTaTUCTMYECKUX AaHHbIX, BblA4aHHOroO
dunumanom PIT1 «KasrugpomeTt» no Atbipayckon obnactu.

Fmopornornyeckas ceTb, B Npeaenax NpoeKTHOM TEPPUTOPUM, NMPaAKTUYECKM OTCYTCTBYET. ATOMY
cnocobcTBoBana obuwas apuansauus knumaTa, npuseflwasi K NoCTENEHHOMY BbICbIXaHUIO
BOAHbIX MOTOKOB M 03€ep, U UHTeHcUUKaumm aednaLMoOHHO-aKKyMYNSTUBHBIX NMPOLIECCOB.

TemnepaTypHble XapakTEPUCTMKM B panoHe npeacrasneHsl B Tabnvue 1.4.1.
Tabnunya 1.4.1.
CpefHsaga mecsiMHaa 1 rogoBag Temnepartypa Bosfyxa

MNepuoa BpemeHn, mecsl,

Mokasatens | == == VARRY; Vi Ml VIl X X X1 X oA
Temnepatyp| ;4| 741 04 | 124 | 214 | 265 | 289 | 266 | 190 | 9.7 | 0.3 | -5.5 |10.6
a Bo3gyxa, C

AGCOMOTHBIA MakCcuMyMm TemnepaTypbl Bo3gyxa, C° +44,7
ABCOMOTHBIN MUHUMYM TeMnepaTypbl Bo3ayxa, C° -36,2
CpegHsasa makcumarnbHaga Temnepartypa Bosgyxa,’C +16,5
CpepaHsis Temnepatypa Bo3ayxa Hanbonee xonogHoro nepuoaa, C -10,9
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lNpooomKMTENBLHOCTE NEpMoga CO CpedHen CYyTOYHOM TeMnepaTypor BO3dyxa He 169.5
Bbiwe 8C (oTonuTEnbHbIN Nepmnog), CyToK '

CpenHsas cyTovHas TemnepaTypa Bo3ayxa He Bbiwwe 8°C (oTonuTenbHbIV neproa) -1,54
[NpooomKkMTENLHOCTE Nepuoga Co CpedHen CyTOYHOM TemnepaTypor Bo3dyxa He 117

Bbile OC (oTonuTenbHbIM Nepros), CyTok

CpenHssa cyTouHas TemnepaTypa Bo3gyxa He Bbiwe 0 °C -5,8

Hanbonbluee cyTouYHOE KONMMYECTBO OCaAKOB, MM 46,1

HopmaTtusHas rnybrHa npomep3aHus rpyHTa:
e [nybuHa npomep3aHusi rpyHTa Ha MecTopoXxdeHun coctasnsiet 1,5 m.

1.5. KpaTkasi reonornyeckas xapaktepucTuka

PalioH npoBegeHnsa wu3bICKaHW pacnoniokeH B npegenax [lpukacnuinckoro ocago4vyHoro
DOacceriHa n NpuypodeH Kk obracTn kamHo3oMckon cknagdyatocTn. OCafouHbI Yexon mmeeT
©0nbLUY MOLHOCTL M BblAEPXKaH N0 NpoCTUpaHuio. NosBepxHOCTb NpeacTaBneHa, OTIIOXEHUSIMN
YeTBEpPTUYHON cuUcTeMbl. [locKomnbKy ANA  WHXEHEepPHO-reornormyeckux Uuernen uHTepec
NPeAcTaBnseT TONMbKO BEPXHAS YaCTb reosniormyeckoro paspesa, HwXe NpUBOAUTCH OnucaHue
OTNOXEHUN TONbKO YETBEPTUYHOM CUCTEMBI. B Lienom, reonormdeckoe CTpoeHue yyacTtka pabor,
nonyyeHHoe No AaHHbIM pernoHanbHbIX UCCNeoBaHNA, a Takke No pesdynbTaTtaM NpoBeaeHHbIX
WHXXEHEPHO-reonorM4ecknx U3biCKaHun Ans Lenemn CTpouTenbCTBa — CIIOXHOE.

Y4yacTok CcTpouTenbCTBa pacrosioXeH HenoCpeACTBEHHO B Mpedernax no3fgHexBasbIHCKOW
cnabopacyneHeHHOn paBHUMHBL. B pesynbTate uM3bICKaHWMW BblAeNeHbl ABe eOUHULbI
cTpaTUrpado-reHeTUYECKUX KOMMIEKCOB HENUTUULMPOBAHHBIX OTMOXEHUA XBanbIHCKOMO W
Xa3apCcKoro Bo3pacTta MOPCKOro reHesuca.

MO CTPYKTYPHO-TEKTOHUYECKOMY MPUHLMMY BblAENeHbl WHXEHEePHO-reorniormyeckme pernoHbl
nepeoro nopsigka — BoctouHo-EBponeickasa nnatgopmMa, y4acToK U3bICKaHUI TeppPUTOpUansHO
OTHECEH K 3TOMy pernoHy; TypaHckas nnuta u Ypanbckas ckrnagyaTas cucteMa SABnsiTcs
rPaHUYHbIMM perMoHamMuM OTHOCUTENbHO YyyacTka Wu3bickaHun. B npegenax BocTtoyHo-
EBponenickoin nnatdopMbl BbIAENSETCH perMoH BTOporo nopsiaka — lNpukacnuiickas BnagvHa, B
tOro-3anagHom YacTu KOTOPOW pacronoXeH 00bEKT UCCreAoBaHMA. OTa CTPYKTypa ANINTENBHOrO
npornbaHnsa B Oro-BOCTOYHOM 4Yactu Pycckon nnatdopMbl, HavaBLIErocss B Nafieo3oe U
NpodoSIKaloLWEeroca B HacTosiliee BpeMsl. XapaKTepHO, YTO Ha TeppuUTOpuMM perMoHa O4YeHb
LLUMPOKO pa3BUTbI CONsIHbIE Kynosia, 06pa3oBaBLUMECS 3@ CHET BbKMMAHNS OTNOXEHNIN KaMEHHOW
COMKY KYHIypCKoro fpyca. B kpaeBbix YacTax BnaavHbl COMsiHbIE Kyrnona 3aneratoT, Kak npasBuIio,
Ha 3Ha4YUTENbHbIX rMybuHax, B TO BpEMS, KaK B LleHTparibHON HepeaKo NOAHUMAKTCS 0O AHEBHOM
NMOBEPXHOCTU.

1.6. TexHUKO-IKOHOMMYECKMe noKasaTenu

Ne HanmeHoBaHue EavHunua Kon-Bo
nn N3M.
1 O6wasa nnowaab 3eMenbHOro yvactka Ans pasMeLleHus ra 0,160

nnowagkn  pagumobaliHM,  YCTAHOBKM  OrpaxaeHwus,
Npoknagkun kabenemn n ycTponctea nogbesga Kk Hemy
2 MNpoueHT 3emneoTeBoaa % 100

2. NIPUHUUNMWNANBHBIE PELLEHUA MO NOC

HopmaTuBHbBIA CPOK MPOAOIMKUTENBHOCTM CTpouTeNnbCTBa OObekTa cocTtaenseT 18 mecsues,
onpeneneHa metogom akctpanonsumn cornacHo CIT PK 1.03-102-2014 «[lMpoaomKkutenbHOCTb
cTpouTenbCcTBa M 3agen B CTpouUTenbCTBe MNpeanpuaTuii, 3gaHui U coopyxeHun» Yactb I,
cornacHo n.23 Tabnuubl bB.2.1.1 - [lpogo/mkuTenbHOCTb CTpOUTENbCTBA W 3agen B
CTpoUTENbLCTBE NPEANPUSTUIA, 34aHUA N COOPYXKEHUN ANt OOBHEKTOB NPEAnpPUSaTUI CBA3MN.
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O6beMbl OCHOBHbLIX CTPOUTENbHO-MOHTaXHbLIX PaboT onpeaereHbl Mo YepTexam M cMeTam U

npvBeaeHbl B Tabnumue 2.0.1.

B cooTtBeTcTBUM C 06bEMamMKM paboT onpefeneHa NOTPeOHOCTb B CTPOUTENBHBLIX MaTtepuanax,
KOHCTPYKUMSIX, AeTansax, nonydgabpukarax, n npusegeHa B tabnuue 2.0.2.

BenomocTb 06bEMOB CTPOUTESNbHLIX U MOHTaXHbIX paboT

Tabnuya 2.0.1

Ne | HammeHoBaHue pabot Ea. Bcero
n.n N3Mm.
1 MoHTax MeTasnoKOHCTPYKLNIA T 49,341
2. BeToHHbIe paboThl M3 173,85
3 3emnsiHble paboThl: M3
-HacbiNb NoLwaaku 691,51
-HacbInb goporu 646,20
-BbleMKa rpyHTa TpaHLLEen 1165,79
-obpaTHas 3achinka TpaHLweu 1165,79
4. [Npoknagka noa3emHbIX kabenbHbIX NUHKMIA Tenekom n KUMnA M 2040
5 KI-0,4 kB (cunosown kabenb) M 175
6. KJ1-0,4 kB (cunoBon kabenb, pe3epBHbIN) M 165

BenomocTb NOTPeGHOCTU B CTPOUTENbHbIX KOHCTPYKLMUSAX, U3enusXx,

mMatepuanax u nonydabpukarax

Tabnuua 2.0.2

Ne | HaumeHoBaHue paboT En. Bcero
n.n N3M.

1. CTtanbHble KOHCTPYKLMK T 49,341
2. ToBapHbIi 6€TOH, BCEro: M3 162,24
3. CTtanb cTep)xHeBas apmaTtypHasi T 9,31

4. Kabenu cunosble M 340

5. BblCcOKOYACTOTHbIE KOOKCHaNbHbIE Kabenu M 600

6. Kabenun KUIMnA M 550

7. Kabenb BONTOKOHHO-OMTUYECKUIA M 2500
8. KaGenb cBa3n TMna BuTasi napa M 97

9. [MecyaHo-rpaBunHasa cMecb M3 53.63
10. | O4nLlEeHHbI Necok M3 190

3. TEHEPAIbHbIA NJIAH

3.1. NMnaHnpoBOYHbLIE peLueHus

Mnowapaka pagnobaliHm 3anpoekTupoBaHa pasmepammn 33x32M C NpUMbIKAHWEM MOABLE3OHOM

[OpOoron.
YTBEPXKOEHHOIO  rpaHyNIMPOBAHHOIO  Kracca
rpaHyfMpPOBaHHbIM CBA3YHOLLMM MOKPbITUEM.

6F, 3sanonHutenem

B cooTtBeTCcTBUU C ["eHepanbHbLIM NIaHOM Ha ydacTke pacnoraratoTcs:
e dyHaameHTHble NoA pagmobaluHIo

dyHOaAMEHT Nog TeNEeKOMMYHUKALNOHHbIA KOHTENHEP

dyHAaMeHTbl No4 Onopbl OCBELLEHNS

dyHOaMeHT noctTameHTa CTPEMSIHKA (TUMOBOW)
®dyHoameHTbI o onopbl KabernbHOro noTka
TenekoMMYHMKaUNOHHbIN KOHTENHEP

I'IpoeKTvlpyemaH nnowagka npuHATa W3 OCHOBaHMA MWH.

TOMLLMHON

TonwmHon 300Mm

80mm ¢

CDyH,EI,aMeHTbI noa nnachopMy Aoctyna K Tef1ieKOMMYHUKaLMOHHOMY KOHTeIZHepy

Page 47 of 81




Explanatory note/ MNosicHutenbHas 3anvcka Revision / Pegakuusa U02

e CetyaTtoe orpaxgeHue pasmepom 31x30M C p[gByxcTBopYyaTbiMM BOpOTaMu Ans
aBTOMOOWBHOrO TpaHCMNopTa M KanuTKon s nepcoHana.

e [loagbesagHas gopora Kk nnowagke
lMpoekToM opraHu3auun penbeda npegycmaTpmBaeTCs BbICOTHAsA YBSA3KA MPOEKTMPYEMbIX
COOPYXXEHMWI C CYLLECTBYIOLLNMM COOPYXKEHUSIMU N NHXEHEPHBIMN KOMMYHUKALNAMMN.
lMnaHnpoBOYHbIE OTMETKM MPOEKTUPYEMbBIX COOPYXXEHMI CM. cornacHo Yeptexa 091-3000-SSS-
SPL-20006-01 T[MnaH opraHusaumn penbeda, 091-3000-SSS-LAY-20001-01 TnaH w
NPOAOSbHLIN Npodunb Aoporu

3.2. BeptukanbHas nnaHupoBKa

BepTukanbHaa nnaHuMpoBKa pelleHa C y4eTOM CyLLEecTBYHLLEro penbeda u OTMETOK Bepxa
MOKPbITUST  CYLLECTBYKOLWEN NMoWaakm MNPOEKTHOrO  MECTOpacnonoXeHus paamnoballHu.
MpuHATBIE pelleHns No BepTUKanbHOW NraHMpoBKe obecneynmBaloT HOpMarnbHOe npoBedeHune
BCEX TEXHOMNOMMYECKNX onepaLmi, ocyLLeCcTBNEHNE CTPOUTENbCTBA.

Mpn nNpOEKTMpPOBaHMM BeEPTUKANbHOM MMAHUPOBKN MNPEAYCMOTPEH HauUMeHbWwnin obbem
3eMnsHbIX paboT 1 MMHMManbHOE NepemeLLeHre rpyHTa B Npegenax ocBanBaeMoro yyacTka
MnaHupoBKka yyacTka 3emneoTsoga angd pasmelleHnss PagnobaiwwHn, KTC n npoekTHbIX kabenen
obecneynBaeT Hambonee GnaronpuaTHbIE YCNOBMSA ANS NPOM3BOACTBEHHOrO Npouecca 1 Tpyaa,
pauMoHanbHOE W 9KOHOMHOE WCMOMb30BaHME 3EMENbHOro y4actka W HavbonbLuyto
ahPeKTUBHOCTb KanuTanbHbIX BNOXeHUW. NpegycmaTtpuBaeT (OyHKUMOHANbLHOE 30HMPOBaHME
TEPpPUTOPMM  C  Y4€TOM  TEXHONOTMYEeCKUX  CBA3EW,  CaAHUTAPHO-TUTMEHUYECKUX U
NPOTUBOMNOXAapPHbIX TpeboBaHun, rpy3oobopoTa M BMAOB TpPaHCMNOpTa, 3aluTy npunerarLmx
TeppUTOpUIM OT 3PO3NN, 3arpa3HeHnsa oTxogamm n otépocamu.

PagunobawHu n KTC pacnonaratotcd Ha 6€TOHHOM BO3BbILLEHHOM (hyHOAMeHTe (4n1s yoobeTea
NOAKIYEHMS U 06CNyXMBaHUA) B HENOCPEACTBEHHOM BrIM30CTM OT CTApON KOTENbHOW.

3.3. NMoaves3n K NnpoekTUpyemMoun nnoLuagke

lMpoekToM NpegycmaTpmBaeTcs CTPOUTENBCTBO NOABLE3AHOMN AOPOr.

HayanbHasa To4ka 4oporu NpuHSTa OT Kpasi NPOEKTUPYEMOM MAOLWaaKM, KOHEYHAsa TOYKN OpOoru
NPUMbIKaeT K CyLLeCcTBYIOLLEN Aopore.

Tpacca poporM Ha BCEM MNPOTSXKEHUW MPOXOAUT BHE HACENEHHbIX MYHKTOB MO OTKPbITON
MEeCTHOCTU. Penbed nputpaccoBor NOMOChbl CMOKOWHbIA, 6e3 pe3ko BbIpa)KEHHbIX YKITOHOB U
nepenagos.

Pagnyc npumblikaHmna ¢ cywiecTsytowien goporon NpuHAT 15.0 M. MNpoTsSKEHHOCTb NOAbE3OHOM
poporu coctaBnsieT 66.19 m. [lopoxHasa ogexaa npoekTMpyemMon Joporu NpuHATa N3 OCHOBaHUS
MUH. TonwmHon 300MM YTBEPXKOEHHOro rpaHynmMpoBaHHOro knacca 6F, 3anonHutenem
TonwmHom 80MM C rpaHyNMMPOBaHHbLIM CBS3YIOLMUM MOKPbITUEM.

4. CTPOUTEJIbHAA YACTb
4.1. NMpuHUUNUanbHbIE peLleHUs NO KOHCTPYKLUAM

MpuHUMNManbHble peLleHnss MO KOHCTPYKTUBHOW 4acTW MNPWHATBI B COOTBETCTBUMM CO

CTPOUTENBbHLIMW HOPMaMX W NpaBunamMu, AeNCTByOWMMU Ha Tepputopun PK n ctaHgaptamm

TWO:

e CH PK 1.02-03-2011 «[llopsgok pa3spaboTku, CcornacoBaHusl, YTBEPXOEHUA COCTaB
NPOEKTHOM AOKYMEHTALMN Ha CTPOUTENbCTBOY.

e PPL-SU-1800-TCO «CoopyxeHne HasemHoro Tpybonposoaa.»

e Q-ST-2019 «[IMpuHUMNBI NPOEKTUPOBAHNA (DYHOAMEHTOB. »

e CIV-SU-398-TCO «W3rotoBrneHve MeTanfioKOHCTPYKLUMIA U3 KOHCTPYKLMOHHBLIX U NPOYnX
BMOOB CTanu.»

e CIV-SU-581-TCO «[llogrotoBka nnowiagku, 3eMmnsiHble paboTtbl n obpaTHasi 3acbinka.»

e CHPK2.01-01-2013 «3awuTa cTponTENbHbIX KOHCTPYKLNIA OT KOPPO3UM».

e CHPK 1.03-05-2011 «OxpaHa Tpyaa 1 TexHuKa 6e30nacHOCT! B CTPOUTENBCTBEY.
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CMN PK 5.03-03-107-2013 «Hecywue n orpaxxgatoLine KOHCTPYKLUNY.

CH PK 5.01-02-2013 «OcHoBaHus1 34aHNA 1 COOPYXKEHNNY .

EN 1992-1-1-2009 «[NpoekTnpoBaHme XKene3obeTOHHbIX KOHCTPYKLMIAY.

CI 53-101-98 «W3roToBneHne n KOHTPOIb KayecTBa CTarlbHbIX KOHCTPYKLUAY.

CMN PK 5.01-101-2013 «3eMnsiHble COOPYXEeHWsi, OCHOBAHUA U (PyHOAMEHTbI».

HTIM PK 02-01-1. 1-2011 «[lMpoekTnpoBaHne 6ETOHHbIX U kene3o06eTOHHbIX KOHCTPYKLMIA 13

TshkenbIx 6eTOHOB 6e3 NpeaBapUTENbHOrO HaTSXXEHUS apMmaTypbl».

e CIMNPKEN 1992-1-1:2004/2011 «[MpoekTupoBaHme xene3o06eToHHbIX KOHCTPYKUM. YacTb 1-
1. OBwume npaBuna n npasuna 4nsa 3gaHuny.

e CI PK EN 1993-1-1:2005/20011 «[lMpoekTupoBaHne cTanbHbIX KOHCTpyKuun. Yactb 1-1.
O6Lwue npaBuna 1 npasuna ansa 3gaHumny.

e CT PK ISO 12494-2015 «O6nepeHeHne COOpPYXEHUA B pe3yrbTaTe aTMocqepHbIX
BO34ENCTBUN»

e CIV-DU-5009-TCO «KpuTtepun npoekTnpoBaHus 3gaHui 1 COOPYKEHU»

e CIPKEN 1990:2002+A1:2005/2011«OcHoBbI NPOEKTUPOBAHNS HECYLLUX KOHCTPYKLINAY

e CIPKEN 1991-1- 1:2002/2011 «Bo3genctBnss Ha Hecywime KOHCTpykuumn. Yactb 1-1.
CoOBCTBEHHbIV BEC, MOCTOSIHHbIE M BPEMEHHbIE HArpy3KN Ha 34aHUA»

e CI PKEN 1991-1- 4:2005/2011 «Bo3gencTBns Ha HecylumMe KOHCTpykKuuun. Yactb 1-4.
O6wwe Bo3gencTeua. BeTpoBbie BO3gencTeus»

e CIPKEN 1993-3-1: 2005/2011 «[llpoekTnpoBaHme CcTanbHbIX KOHCTpyKuun. Yacte 3-1.
BawwHn, mayTbl n gbiMoBble TPyObl: GalHM 1 MaYTbI»

e CHwul PK 5.03-07-2013 «Hecylwue u orpaxaatoLime KOHCTPYKLUNY

CH PK 5.04-01-2002 «MHcTpykuusa no TexHonormn MexaHuanpoBaHHo 1 PydHon Ceapkin

Mpwn 3aBogckom NarotosneHun CtanbHbix KOHCTPYKLniny

FOCT 5264-80 «PyyHas gyrosas ceapka. CoeguHeEHUsA cBapHbIE»

FOCT 34028-2016 «IMpokat ApmaTtypHbiv Ans XKene3obeToHHbIX KOHCTpyKUnii»

FOCT 24379.1-2012 «bonTbl ®yHOAMEHTHbIEY

FOCT 26633-2015 «beToHbl Tshkenble 1 Menko3epHUCTbIEY

Cln PK 5.01-104-2013 «[lpoektupoBanne wu [llpoussoacteo Pabotr no 3abueke

XKenesobeToHHbIX CBany

4.2. PaguobaluHsa

PagnobaluHsa 3anpoekTMpoBaHa B BMAE YCEYEHHOW nupamugbl, HukHee ocHOBaHue B nnaHe
umeeTt pasmepsbl 5.1x5.1 M. BepxHee ocHoBaHume 2.5x2.5 M. BbicoTa KOHCTPYKLMM OT OCHOBaHNSA
NoAoLLBbI A0 BbICLLUEN TOYKM 52.55 M.

KOHCTpPYKUMA KOSOH 3anpoekTupoBaHa M3 paBHOMOMOYHOrO yrofnika B ocHoBaHuMu L250x250x20
no NOCT 8509-93, no mepe BO3pacTaHUsi BbICOTbI, KONMOHHbI MEHSIIOT CEYEeHNe COpTaMeHTa B
MEHbLUYIO CTOPOHY, YTO NMPMBOAUT K YMEHBLLEHMIO BECA KOHCTPYKLNN.

[lns ycuneHnst KOHCTPYKLUMUIM MCNONb3YTCA COYETAHME FOPMU30OHTANbHbIX Y BEPTUKAITbHbIX CBS3EN
M3 PaBHOMOSIOYHOMO Yrofika pasnuyHoro ceveHust coptameHta no NOCT 8509-93, cornacHo
pac4eTHON CXeMbl

Ins obcnyxuBaHna obopyagoBaHnsl NPegyCMOTPEHO TPU CEPBUCHLIE MIIOWAAKMA Ha CneayoLwmnx
BbicoTax: +50.00m, 25,31m, 35.31 m.

Mogbem Ha cepBUCHbIE NOLWAAKN OCYLLIECTBIAKTCA NPU NOMOLLM BEPTUKAmNbHbIX NecTHULY,. Bo
n3bexaHme ycTanocTu crel. TEXHMKOB Mpu NnogbemMe NpeagyCcMOTPEHbI, MOLWaaKM OTAbIXa Yepes
Kaxkgble SMm,

Ons ©6es3nonactHoro nogbemMa MO BePTUMKANbHOW necTHWUe, npeaycMOoTpeHa 3aluTHoe
orpaxaeHue B BUAE CTanbHOWM KNeTu, Ha4MHas ¢ BbICOThbl 2,7 MeTpa.

Mepen Havyanom MOHTaXxa 1 nogbemMa cekumin byayT NpoBeAeHbl NPOBEPKU:

- orpaxkgeHue yyacTka pabor;

- NMpoBepKa CTpon u ckob OTCYTCTBUE MOBPEXAEHUN OT Npedblaywmx pabot ans obecneyeHus
Ge3onacHoOCTM NS NCNoNb30BaHUS;

- NPOBEPATbLCA MOroAHblE YCMNOBUS, KOTOpble OyaoyT KOHTPONMPOBATbLCS BO BPEMSI KaXKOoro
noabema, B YaCcTHOCTU, AN Goriee BbICOKMX YHaCTKOB, TakK Kak TEPPUTOPUSA CTAHOBUTCS MEHee
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3auumileHHon. Tam, rge 3To BO3MOXHO, K COOpaHHbIM KOHCTPYKLUMSM He OyaeT aonyckaTbcs
AOCTYN BHYTPU KOHCTPYKLUWIA AN MUHUMMU3aLUN pyUcka 3acTpeBaHus.

Cekuua 1:

dyHoameHTbl H6alHM JOMKHbI BbITb OYMLLEHBI OT HEHY)XHOro MaTepuana n mycopa o nepes
Ha4yanom yCTaHOBKM 1-1 cekumm GaluHm.

Kaxxgasi cTpykTypHas cekums (Bcero — 5, no 10m kaxgas) 3apaHee CMOHTMPOBAHHbIE Ha 3eMIe
OyayT noaHATbl KpaHoM, oTBevawlem TpeboaHusaM npunoxeHna Ned K HacToswemy
OOKYMEHTY, C WCMNONb30BaHWEM CEPTUMULMPOBAHHOIO 0OOPYAOBAHWST WU UCMbITAHHbIX WU
cepTUUUMPOBaHHBIX TPYy30NOAbEMHbIX npucnocobneHun. lepea nogbemMoMm TepputTopus
npoBepsieTcsl Ha nobble NPensaTcTBMS, U 4TOObl ybeamTbCs, YTO MepcoHan He 3angeT Ha
TEPPUTOPUIO MOKa OTBETCTBEHHOE NULO He AacT KomaHgy npuctynatb. 3atem 1-a cekuums
OOMMKHA ObITb MOAHATA B NPOEKTHOE MOSOXEHWE HaA aHKepHbIMM GonTamu M NpoBepeHa B
nocnegHui pas Ha Hanuyve NPensTCcTBUA 1 cobrniogeHne opMeHTauun NecTHUY, 4ns nepcoHana
1 KabenbHbIX TOTKOB. 3aTeM Kapkac MOXET ObITb MeANeHHO onyLleH Ha yHAAMEHTbI, poBepsas
LleNOCTHOCTb aHKepHbIX 60nToB. AHKepHble 60NTbl M ranmkm OOMKHbI OblTb 3aTAHYTbl MoOcne
NnpaBUITbHOrO PacnoSIOXEHUA Kapkacbl 1-M cekumun. locne yctaHoBKM 1-M cekuuu reogesnct
NpoBepsieT BepTMKaNbHOCTb €e CTBOMa, MOCfe Yero BbICOTHbIE MOHTaXHWKW CO CTPOrMMm
cobntogeHnem TpeboBaHnin 6e3onacHon paboTkl Ha BbICOTE:

- MPOBOASAT NPOTSHKKY O0ONTOBLIX coeanHeHun cornacHo n.4.4.4 CIN PK 5.03-107-2013 «Hecyuwue
W orpaxgaroime KOHCTPYKLMNY;

- KaHaTHble OCHACTKM OEMOHTUPYIOTCA C 1-W CEeKUUN N MPUKPENNIAITCS K BEPXHEN YacTu 2-i
cekumn.

Cekuusa 2:

MoOHTaX CekuMm 2 HauMHaeTCs TONbKO MOCNEe BbINOSIHEHMSA BCEX NPOBEPOK Ha cekuun 1, 4Tobbl
ybeanTbcs, 4YTO OHa 3aTsHyTa, CMOHTUMPOBAHA, BbIPOBHEHA M MpOBEpeHa Ha COOTBETCTBME
pasmepam cekumnn 2.

2-91 cekumsa JormkHa ObITb NOAHATA B NPOEKTHOE MONOXeHue Hag 1-m cekumen n npoBepeHa B
nocnegHui pas Ha Hanuume NPensTCTBUN 1 cobniogeHne opueHTauun NecTHUY, 4na nepcoHana
n kabenbHbIX notkoB. 3ateM 1-A cekuns MoOXeT OblTb MeAneHHO OnyleHa Ha OTBETHble
coefMHUTENbHbIE 3aNeMeHTbI 1-11 ceKkumn.

BontoBble coeguMHEeHUs [OMKHbI OblTb HAOEXHO 3aTAHYTbl BbICOTHBIMW MOHTaXXHUKaMu CO
cTporum cobnwogeHnem TpeboBaHun GesonacHonW paboTbl Ha BLICOTE MOCME MPaBUITbHOMO
pacnonoXeHus 2-n cekunn ¢ 1-n cexumen.

lMocne ycTaHOBKM 2-M CEKUMM reodesnct NpoBepsieT BepTUKarbHOCTb ee CTBOSla M CTBoMa
HWXKHUX CEKUUA CeKUuMW, MOocre Yero BbICOTHblE MOHTaXHUKM CO CTporMMm cobnogeHvem
TpeboBaHui 6e3onacHom paboTbl Ha BLICOTE:

- NPOBOAAT NPOTSXKY 60NTOBLIX coeanHeHu cornacHo n.4.4.4 CIN PK 5.03-107-2013 «Hecywwine
W orpaxgaroime KOHCTPYKLMNY;

- DEMOHTUPYIOT KaHaTHbIE OCHACTKM U MPUKPENSISAITCS K BEPXHEN YacTu 3-i cekuuu.

Cekuum 3,4,5,6 7

Cekuum 3, 4, 5, 6 n 7 6ygyt cnegoBaTh TEM Xe LIaram, 4To U cekums 2, npu 3Ttom ocoboe
BHMMaHWe OydeT K TOM, YTO KOHCTPYKUMS OrpaHMyYMBaeT AOCTYN ANS aBTOBLILIKM B Clyyae ee
yBENUYEHMSI.

KOHTpOﬂbHaﬂ npoBepkKka cTanbHOM KOHCTPYKUUU 6awHun

Mocne Toro kak Bce CeKUMM U KOMMOHEHTbI CTarlbHOM KOHCTPYKUUK 6allHyu cobpaHbl, reoaesmnct
npoBepsieT BepTMKanbHOCTb CTBOMa OallHW, a 3aTeM BbICOTHblE MOHTaXXHWKW CO CTPOrvMM
cobnogeHvem TpeboBaHu no 6GesonacHom paboTe Ha BbICOTE MPOBOASIT KOHTPOSbHYHO
MPOTSKKY BCex OonToBbiXx coeguMHeHmn OawHu cornacHo n.4.4.4 CIT PK 5.03-107-2013
«Hecylume n orpaxagatome KOHCTPYKLUNY.
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Kak Tonbko BCe KOHCTPYKUMM Obinn Ge30onacHO yCTaHOBMEHbI, KOMaHAA 3NEKTPUKOB Ternepb
NPUCTYNUT K yCTaHOBKE kabenen n MNOAKMIOYEHMIO CBETUIbHWKOB W T.O., 3TWM kabenn OGyayT
NPOTSAHYTHI C MOMOLLb0 60M aBTOBBLILIKOW, M 3a4enaHbl, NOCne Yero KOMaHga CryckaeTcs C
GawHn, 310 OymeT npoBOAMTLCA MO OAHOMY Kabemn 3a OpyrMm AOnsi npegoTBpalleHns
cnyTbiBaHMA 1 obecneyeHns 3aenky kabens KOHTPOnMpyemMow onepauuen.

JTiobble coeanHeHWs, ocTaloLmMecst OT OOHOW KOHCTPYKLUUWN K APYrOM, T.€. NEeCTHULbI NnaTdopMbl
n T1.4., 6yoyT BbINOMHATHCS CHM3Y-BBEPX, KOMAHAOW C WUCMONb30BAHWEM MOJSHbIX PEMHEWN
Be3onacHOCTK, a TakKe PEMELLKOB Arsi UHCTPYMEHTOB, HEOOXOANMbIX AN COeOUHEHUS.

Mocne BO3BeOEHMS 3aKMOYUTENBHON CEKLUUW, MOHTUPYEMbIE KOHCTPYKLWUM  BU3yarnbHO
NPOBEPSIOTCS Ha HaNU4Me NOBPEXAEHNA, OPUEHTALMIN N BO3MOXKHBIX OTKITOHEHWUI OT YePTEXHbIX
NNaHoB.

4.3. dyHpamMeHTbl pagnobGaLlHn

[Ons pagnoballHn, NpOeKTOM Nog Kaxayto onopy npegycMoTpeH pyHOaMeHT No TUMNy CBavHbIN
KyCT.

Kaxxabli CBalHbIA KyCT COCTOUT U3 NATU cBan No ctaHgapTHomy uvepTexy TLIO Q-ST-6004 u
FOCT 19804-2012 pnuHon 12 M. OcCHOBHyto 3abuBKy CBai Ha CTPOUTENbHOW nrowagke
Heobxoanmo Npon3BOAUTL C COBNIOAEHNEM TEXHOMOrMYECKNX NapaMeTpoB, pexunma n ocobbix
YCIOBUWIA MOrpY>KEHUs1, YCTAHOBIEHHbIX HA OCHOBE NMpoOHoW 3abuBku. B npouecce OCHOBHOMN
3abMBKM OOSMKEH BECTUCH XXypHan 3abuekm cBan (npunoxeHue B CI PK 5.01-104-2013) wu
XypHan obcnepoBaHusa 3abutbix cean (npunoxenue I CIM PK 5.01-104-2013). KoHTponb
KayectBa paboT OOSMKEH OCYLeCTBNASATLCA B MpoLecce NpPOu3BOACTBA MOArOTOBUTENbHBIX,
OCHOBHbIX 1 CONYTCTBYHOLUMX paboT No YCTPOMCTBY CBaNHbIX (PYHOAMEHTOB NyTeM NpoBeAeHUs
BXOQHOrO, onepaunuoHHOro U NPUEMOYHOrO KOHTPOSS.

dyHaameHT npeacraBnsaeT cob0M MOHOMUTHBIN XXene306eTOHHbIN POCTBEPK C NOAKONEHHUKOM
cBariHoro kycta B nnaHe 3.4x3.4x1h M, nogkonoHHuk 1x1x0.4h M. n3 6etoHa mapku B25, ¢
6eToHHoN noarotoBkon 100mMM 13 6eToHa Mapkn B15. 4 cBanHbIX Kene3obeTOHHbIX PpocTBepKa
COE€UHEHbI B MOA3EMHOM 4acTh ropu3oHTanbHbiMKM 6ankamu ¢ pasmepammn 1,7x0,4x0,4M u3
6eToHa knacca B25.

MpeoycmMoTpeHoO apMyMpoBaHWe M3 NPOCTPAHCTBEHHOMO Kapkaca ¢ apmatypon @20 mm knacca
A400 no NOCT 34028-2016. KoHCcTpyKTUBHas apmaTypa ¢ apmatypon @16 mm knacca A240 no
FOCT 34028-2016.

AHkepHble 6onTbl 48 gnameTpa cornacHo FOCT 24379.1-2012.

dyHoaMeHT nog  NecTHUUY npegycMOTPEH  MOHOSIUTHLIN  Kerne306eTOHHbIA  COornacHo
ctaHpapTHomy 4vepTtexy TLIO Q-ST-6005 c pasmepamu B nnaHe 1,05x0,8x0,5h m. N3 GeToHa
mMapku B25 n 6etoHHol nogrotoekon 50Mm mapkun B15. NMpegycmMoTpeHbl CTPONOBOYHLIE NETNN.
lMpocTpaHCcTBEHHbIN Kapkac n3 apmatypbl F10 mm knacca A400 no MOCT 34028-2016.

4.4. KoHTenHep TeneKoOMMYHUKauUOoHHbIX cuctem (KTC)

KTC moaynbHoe (moctaBnsemoe B roTOBOM BMAE) pa3mepamMu B NiiaHe No BHYTPEHHUM rpaHsaM
12,65x5,65 M 1 BbicoTon 4,25 m. lNpencraBnset cobon meTanfokapkac, OOLWMNTLIN CIHOBUY-
naHensmu. [ns Bxoda B 34aHWe MMeeTca o4HOCTBOp4YaTble ABE OABepu C hacagHOM CTOPOHbI
(ogHoOCTBOpYaTasi — C CEBEPHOWN CTOPOHBI).

[ns goctyna B 3gaHvMe NPOEKTOM MpedyCMOTPEHbl MeTannuyeckasl nnowagka ¢ fecTHULEN 1
ceTyaTblM HaCTUNOM, YCTaHOBNEHHasa Ha COGCTBEHHOM (byHOaMeHTe

4.5. dyHpameHT KTC

Mog 6noyHbIn mogynb KTC npegycMoTpeH dpyHAaMEHT MeNKo-3arnybneHHbIn NAUTHOro Tuna ¢
OrMOpPHbIMK MOCTaMeHTaM fMHenHoro Buaa. lNnuta B nnaHe pasmepom 13,65x6,9x0,2h m. U3
betoHa mapku B25 u GetoHHowm nogrotoBkonm 50Mm mapkm B15 no NOCT 26633-2015.
[MocTamMeHTbI BLINOMHAKTCS Tak e 13 6eToHa mapkn B25 nmetot pasmep B nnaHe 6,1x0,57x0.5h
M 1 6,1x0,4x0.5h m.

lMpocTpaHCcTBEHHbIM Kapkac un3 apmatypbl @16 mm knacca A400. no NOCT 34028-2016.
dyHOoameHT HaBeca BHelHero ©Onoka KoHOAMUMOHEpa $BNSETCA 4acTblo  yHOaMeHTa
KOHTenHepa TeNeKoOMMYHNKALNOHHbIX CUCTEM, UMeeT pa3mepsbl: 0,85x2,7M. Tak e BbINOSHEH U3

Page 51 of 81



Explanatory note/ MNosicHutenbHas 3anvcka Revision / Pegakuusa U02

GetoHa mapkm B25, Bbicota coctaBnsieT 0,4M M BbICTynaeT OT YPOBHA 3emnm Ha 200mMm.
ApmMunpoBaHue BbinonHeHo n3 apmatypbl A400 @10 no FOCT 34028-2016.

4.6. NnaTtdcdopma AocTyna K KOHTENHEPY TeNIEKOMMYHUKaLMOHHBLIX cuctem (KTC)

[lns Bxoga B TeNEKOM KOHTENHEP U ero obcnyxmMBaHusa NpeaycmoTpeHa nnatdopma pasmepamm
4,6x2.1m. [laHHasa nnatdopmMa COCTOUT U3 CTyNneHewn, BbINOMHEHHbIX cornacHo  M-ST-6006-01,
Kocoypa 13 weennepa 20l obpasyowme 38 rpagycoB ¢ NOBEPXHOCTbIO pyHaameHTa. Cama
nnatdgopma BbINofiHeEHa M3 weennepoB 20l 1 yctaHoBneHa Ha BbicoTe 0,265M Hag ypoBHEM
Bepxa (pyHOaMeHTa, Ha LLWeCTH Onopax BbINOMIHEHHbIX Tak e u3 waeennepa 20 FOCT 8510-86.
Ha nnatcdopme npegycmoTpeH pelwetdatbin Hactun SP/S6 30x50/30x5, obwas BbicoTa
nnatdgpopmbl 0,44 M. OCHOBHasi KOHCTPYKLUMSA NnaTgopmbl CBapHas.

Mnatdopma 6ygeT CMOHTMPOBaHa 3apaHee Ha 3emne, 3aTeM, NOAHUMATbCHA C MOMOLLBIO KpaHa
N ycTaHaBNuBaTbCA Ha PyHAAMEHT. A NecTHMUa OTAENbHO COEAMHATLCA C TOPLEBOM CTOPOHDI,
n Kpenutbcs bontamu knacca 8.8

4.7. ®yHpameHT nnatdopmMbl AOCTYMNa K TeJIEKOM KOHTeMHepy

Moa nnatdopmy NpeaycMoTpeH yHOaMeHT, 3 MOHOMUTHbLIX 6rioka pasmepamu 1,71x0,7x0,7m
n3 6eToHa knacca B25 n 6etoHHon nogrotoekor 50mm mapkm B15 no FOCT 26633-2015.

Mog necTHuuy nnatgopMbl NPeayCMOTPEH OTAENbHbLIN MOHOMNUTHLIA OYHOAMEHT pasMmepamu
1,12x1,2x0,5mM cornacHo TexHW4eckoro crtaHgapta «Cxembl CTPOUTENbHbIX OETOHHbIX
KOHCTpYKUMI. [leTann doyHA4aMeHTOB NOCTaMEHTOB M cTpeMsiHok» Q-ST-6005, ns 6etoHa knacca
B25. [ina apmupoBaHusa ucnons3osanucb apmatypbl A400 @12, n @10 no FOCT 34028-2016.

4.8. HaBec BHelWwHero 6y10ka KOHGULMOHepa

Ona 3awuTbl BHewHero ©Ornoka KOHAMLUMOHEPOB YCTAHOBMIEHHbIX BHYTPU KOHTEWHepa
TENEKOMMYHMKaLUMOHHBLIX CUCTEM pa3paboTaH HaBecC, KOTOPbLIA pacnonaraeTca Ha yHaAaMeHTe
TENekoM KOHTelHepa. HaBec npeactaBnseTr cobon MeTannMYeckun KapKacHbIi Kopob
BbIMOMTHEHHbIN N3 PaBHOMOMOYHbIX YrONKOB 63X6, Ha 8 MeTannMyeckux onopax U3 yronkos 63x6,
FOCT 8510-86, pasmepom 2,5 x 0,735 ™, Bbicotonn 2,73 M. KoOHCTpyKuusi ycurneHa
OOMNOSTHUTENbHBIMM  packocaMn M3 paBHOMOSIOYHOrO yronka 40x4, ¢ Tpex cTopoH. Ceepxy
ycTaHoBneH npodnuct H57x750x0,8 BbINONHAWOWMA (OYHKUMIO KO3blpbKa, C YyknoHom 10
rpagycos.

KoHcTpyKkums 6yget cobupatbca Ha MecTe YCTaHOBKM.

4.9. Onopbl KabenbHbIX NOTKOB

Onsi kabenbHOro noOTKa, MNPOKMaAbIBAEMOro OT TENeKOM KOHTeWHepa [0 paanoballHu,
npegycmMoTpeHbl ornopbl. KOHCTPyKTMBHaA cxemMa onop KabenbHbIX JIOTKOB - Hecywme
BEPTMKAmNbHbIE 3NIEMEHTHI, BbIMOMIHEHHbIE B LieXy 13 AByx asytaspos 20K1 TOCT P 57837-2017,
coefiMHeHHbIX Mexay cobor ropnsoHTanbHon ApytaspoBoun 6ankon 1461 TOCT P 57837-2017
bonTtoBbIMM coeguHeHusaMU. Paamep cedeHnss kabenbHoro notka: 0,3x0,1m. BHyTpu
npegycmoTpeHa neperopogka ans BO3MoXHOCTH npoknagku kabenen 3C n Kull. JloTkn kpenaTcs
K ornope ¢ nomoLbo npocunen PSM.

3apaHee CMOHTMPOBaHHbIE 3reMeHTbl onopbl OyayT cobupaTbCs Ha MeCTe YCTaHOBKM W
KpenuTbes ¢ nomoLlbio 6onTos knacca 8.8

4.10.®yHpaMeHT onop KabenbHbIX NTOTKOB
dyHaameHT noa onop KabenbHbIX JTOTKOB MOHOMUTHbLIN, CTyNeHYaTbin, 3 6eToHa knacca B 25,

pa3mepamu B ceveHmsx 0,9x1,1x0,7m n 0,5x0,5x1,35m.
MpocTpaHcTBEHHbIN Kapkac n3 apmatypbl F10 n @12 mm knacca A400 no NOCT 34028-2016.
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4.11.0rpaxpeHune

O6was gnvHa ceTyaToro OorpaxdeHus, BKIYasd BopoTa AN TpaHcnopTa W Kanutki gns
nepcoHana coctaenset 122m. OrpaxaeHune BbINOMHUTL cornacHo ctaHgaptos TLWO CIV-DU-
1952-TCO «CeTouHble orpaxaeHusi», S-ST-6006-01 «JeTtanu orpaxaeHus Jlnct 1», S-ST-6006-
02 «eTtanu orpaxaeHus JNluct 2», S-ST-6006-04 «[etanu orpaxgeHus Jluct 4»

5. ANNEKTPUYECKAA HACTb
5.1. UcxopgHble gaHHbIe

McxoaHbiMy gaHHbIMKM Anst pa3paboTku pasgena «dnektpocHabxeHne» npoekta «PagnobaluHs
Ha KTJl» gaBnseTcs 3agaHve Ha nNpoekTupoBaHMe ob6bekTa, a TakkKe pelueHWusi, MPUHATbIe
3akasumkom. Pasgen npoekTta pa3paboTaH cornacHo eNCTBYOWMM HOPMAaTUBHO-TEXHUYECKNM
AokymeHtam PK.

5.2. O6wme cBegeHus

B pamkax pabo4yero npoekta OCHOBHbIMM NOTPEOUTENSIMU SABNAOTCA TENEKOMMYHUKALMOHHOE
obopygosaHue, cuctema OBuKB, notpebutenn CoO6CTBEHHbBIX HYXA U OCBELLEHUS MOAYJSIbHOMO
3aaHus, cuctema NC u oceelleHne TeppuTopun pagmoodaLlHu.

5.2.1. OCHOBHbIe 3NeKTprUYeCcKme noKasarenu:

KaTeropusi no HageXHoOCTK anekTpocHabxeHus — II;

HanpsixeHne cetn 400/230B;

MoLuHocTb obLwas — 32,57 kBA;

Tok HOMUHanNbHbIN — 53,4 A;

YactoTta -50 INy;

OcHOBHbIMK Harpy3kamu siBrnsitoTca obopyaosaHue Tenekom, cuctema OBuKB, notpebutenn
COBCTBEHHBIX HYXJ 1 OCBELLIEHNE KOHTeHepa, cuctema NC n oceelleHne Tepputopumn
pagmobaLuHu.

5.2.2. lNepeyeHb HOPMATUBHbIX AOKYMEHTOB

B HacTosilem npoekTe BCe 3MEeKTPOTEXHUYECKME peLlleHus NPUHATbI U pa3paboTaHbl B

COOTBETCTBMU CO CreayLWmMn AeNCTBYOWMMU HOPpMaMmK U NpaBuiamMu:

- MY3 PK. “IpaBuna ycTponcTtea anekTpoyctaHoBok PK”;

- ELC-DU-5135-TCO. “ObLee yCTpONCTBO 3MEKTPOYCTAHOBOK Ha3eMHbIX COOPY>XEHUIN”;

- PAK-SU-1701. “Bno4nas nogctaHumnsa”;

- ELC-SU-6029-TCO. “PacnpeayCTpONCTBO HU3KOIO HaNpshKeHus, LUMTOBbLIE CTaHLMK
ynpaBsneHusi 1 WwmHonpoBoAbl B cbopke no knaccudpmkaumnm MIK”;

- ELC-SU-5179-TCO. “PeneliHas 3awWwuTa CUCTEMbI 3N1EKTPOCHABXKEHUS;

- ELC-SU-5126-TCO “TexHu4eckne ycrioB1si Ha CUCTEMY ynpaBneHns anekTpocHabxeHnem”;

- ELC-SU-1207-TCO “PacnpegenutenbHbli LWT HU3KOrO HaNpsXKeHns”;

- ELC-SU-6032-TCO “CunoBble 1 KOHTPONbHbIE Kabenu Ha HanpshkeHne oo 36 kB no

crangapty MOK”.

OcHoBHOM Lenblo pasgena no aneKkTPocHabXeHNI0 B NPOEKTe siIBNsieTcs obecneyeHne nogaydn

nuTaHua K pacnpeg. yctponctey 091-3000-PDB-51392 n otxogsawmm notpebutenam. [aHHoe

pacnpeayCcTpoONCTBO NpefHa3Ha4yeHo AN MNOAKMYEHUs M pacnpefeneHnss aneKkTposHeprun

BblLLIEHa3BaHHbIM NOTpebuTensam.
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5.3. Xapaktepuctuka npoekra

5.3.1. BHelUHMe ceTU 3NEeKTPOCHAGXeHUsA

lMpoekToM NpeaycmaTpmBaeTcs Npoknagka 2-x kabenbHbix nuHum ot PI1-5 go pacnpeawwura 0,4
KB yCTaHOBNEHHOro B KOHTENHEPE TenekoOMMYHUKauun. Tun, cedeHme Xun, n anauHbel CMoTpuTe
kabenbHbI xypHan Ne 091-3000-PPP-SCH-20001-01. NnaH npoknagku kabensi, nepecedyeHns
C CyLIEeCTBYIOLWMMN KOMMYyHUKaumMamum cmotpute Ha deptexe 091-3000-PPP-LAY-20033-01.
MutaHne ot PI1-5 ocywecTenseTcs OT aBTOMaTUYECKOro Bhiknovartensa 1H cekuumn WuHel A u
aBToOMaTnyeckoro Bbikntovarens 12E cekumm winHbl b. OgHonnHelHyo cxemy PI1-5 cmoTpuTe Ha
yepTtexxe 0-3300-P-7988-00620. B pamkax npoekTta CyLlecTBylLMNE aBTOMaTUYECKMNE
BbIKMtOYaTENN BbIKaTHOro TMna GyayT 3aMeHeHbl Ha HOBble C HOMUHArNbHbIM TOKOM Ha 160 A.
MHdbopmauuio no aBToMaTtMYeCKMM BbIKITOYaTeENsaM cMoTpuTe B AokymeHTax [OK3 091-3000-
PPP-DPC-20006-01 n cneumndukaumm obopygosaruna 091-3000-PPP-MTO-20005-01.

Kabenn nogobpaHbl ¢ y4eTOM napaMeTpoB MO HanpsiKEHUO, MeToAa 3a3eMNeHUs CUCTEMbI U
TMna ux yctaHoBku. CeuveHne kabens BbIOpaHO Ha OCHOBAHWMM TEXHUYECKOrO 3adaHus Ha
NPOEeKTUpOBaHMe, a TaKkKe COrnacHO pacyétam Mo TEepMUYECKOW W 3neKTpoAMHaMUYeCcKom
CTOMKOCTU kabend, a Takke COorfacHo pacyéTam Ha BO3JeNCTBUE TOKOB KOPOTKOrO 3aMblkaHUs
Ha BO3BpaTHyl Xwuny kabens. Heobxogmmo ucnonb3oBaTb kabenn CU/XLPE/SWA/PVC c
NAeTEHbIMN OTOXOKEHHBIMU, KPYrfbiIMM MeOHbIMW MPOBOOHUKAMWM C MU30MAUMEN U3 CLUMTOrO
NONM3TUNEHA CO CTalnbHbIM OLUMHKOBAHHLIM MPOBOSIOYHBIM ApMUPOBaHUEM C BHELUHEW
onnetkon MNBX B OrHECTOMKOM WCMOSIHEHUU W 3aLUUTON OT COMHEYHOro usnyyeHusi. Besop
CUnoBbIX kabenen Yyepes CTeHbl KOHTENHEPa TENEKOMMYHMKaLMKN OCYLLIECTBASETCA C NOMOLLbIO
ynnoTHuTenen kabenbHbIX NPOXoaok cepun Roxtec.

Mo npoekTy Ans 3a3emneHnss NnpegyCMoTPEHO UCMNONb30BaTh Kabenu co CnoLHbIM/NNETEHbIM,
OTOXOKEHHBIM MELHbIM MPOBOAHMKOM C M30MSILMEN N3 IKCTPYAMPOBAHHOIO MOMMBUHMUAXIIOPUAA
(3enenbin/xentoin) CU/PVC.

Kabenu npuHaTel cornacHo cneundukauumn TLO Ne ELC-SU-6032-TCO.
5.3.2. BHyTpunnowaao4vHbie ceTU 3NEeKTPOCHaGXKeHUs
lMpoekToM npegycmaTpmBaeTcs:
5. lMpoknagka cunoBbix kabenewn 4nsa yran4yHoro OCBELLEeHUS;
6. [Npoknagka cMCTeMbl KOHTYpa 3a3eMieHus;
7. YcTaHOBKa KOHTypa 3a3eMneHunst 4ns MOfHMe3alUunThl;
8

Mpoknagka 2-x cunoBbixX kabenen ang nutaHusa pacnpegwuta 0,4 kB 091-3000-PDB-
51392.

Mpun npoknagke kabens B TpaHwee, kabernb yknagbiBaeTcs ¢ 3anacom no anvHe 1-2%. 3anac
[OoCTUraeTca nyTeM yknagkm kabensi «3menkony. TpaHwes nepen nNpoknagkon kabens gomkHa
ObITb OCMOTPEHa ANS BbISIBNEHUS MECT Ha Tpacce COoAepXaluuMx BellecTBa, paspyLUUTErbHO
aencTeytolme Ha 06onoyky kabens.

Mepen npoknagkon kabensa B TpaHLLEE Mo BCeW Tpacce caenartb MNOACLIMNKY U3 rNecka Croem
150mM, npuckinaetca Ha 150Mm cBepxy npocesiHHbIM MNEeckom, 3aTeM Hag kabenem Ha
paccTtosHum 250MM yKnaablBaeTCs CUrHanbHas NeHTa u TpaHLwes NoHOCTbLIO A0ChINaeTcs.

3achbinka TpaHLwen KOMbAMW MeP3NoW 3eMNN, FPYHTOM, COAEPXaLLUM KaMHW, KyCK1 MeTanna
T.N., He gonyckaeTcs.

B mecTtax nepeceveHus kabGenbHOW NUHMEN CyLLECTBYIOLUMX NOA3EMHbIX KOMMYHUKALWNA,
3eMnsHble paboTbl MPON3BECTU BPYHHYIO C LENbio onpeaeneHns ux TOYHOro MeCToMNONOXKEHMS.

Bce npeceyeHnss npoekTupyembiX KabenbHbIX SMHWUA C WHXEHEPHbIMWU MNOA3EMHbIMU
KOMMYHUKaLMSIMU BbIMOMHAKTCA COrNacHoO TUMOBbIX MPOEKTOB 1 cTaHdapTos TLUO.

Kabenu B Tpybax ynnoTHUTbL ¢ 06oux koHUoB Tpy6 Ha AnvHy B 300MM S)KYTOBBLIMW LLUHYpPaMM
nponMTaHHbLIMN BOAOHENPOHMLIAEMON (MATON) FMNHON.
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OrnEeKTPOMOHTaXHble paboTbl BLINMOMHUTL B cooTBETCTBUM C TpeboBaHusimn YD n CHull PK
4.04-107-2013.

5.3.3. BHyTpeHHee aneKkTpocHabxeHue

lMpoekToM npegycmaTpuMBaeTCs YCTaHOBKA MOOYMbHOrO KOHTEMHepa TeneKOMMyHuKauuu, B
KOTOPOM pacnonoxeH pacnpegwmT 091-3000-PDB-51392. Pacnpegyctponcteo
yKomnnekToBaHo cuctemorn ABP Ha KOHTponnep € BbiBOAaMW CRefyloLlMx CuUrHanoB Arns
yaaneHHoro oneparopa:

- ,D,Ba OTAEJIbHbIX CUTHana o COCToAHNM BBOOOB (TaK KakK oaunH Bceraga 6yp,eT OTKJ'II'O‘-IeH).

- O6Lwmi curHan aBap1mMHOro OTKIKYEeHMA BBOAOB (CoBpaHHble nocnegoBatensHo ESD
KOHTaKTbl 060Mx BBoAHbLIX ABJIK).

- CwurHanbl coctosiHua Bcex MAB (kpome oborpesaTtenei n KOHAUULNMOHEPOB), CObpaHHbIe
nocnegoBaTenbHO B OANH OOLWMI curHan.

- OawvH obwmn curHan ot MAB KOHAMUMOHEPOB, Tak Kak 0aAuWH Bcerga byaeT B pesepse W,
COOTBETCTBEHHO, B OTKITHOYEHHOM COCTOSIHUM.

- OawvH curHan o cocTosHMM oborpeBaTtenen.

- CurnHan rotoBHocTn ABP (ATS Ready) c koHTponnepa ABP; B cnydae ncnonb3oBaHns
KOHTaKTOpoB/MyckaTenemn — curHan ¢ pene KOHTpons a3 o Hanu4mMmn HanpshkeHns Ha
dazax.

- CurHan o HeucnpaBHocTu KoHTpornnepa ABP (ATS Fault); B cnyyae ncnonb3oBaHus
KOHTaKTOpoB/nycKaTenemn — CUrHan o COCTOAHUU KoYa: py4Hoe/aBToMaTu4eckoe.

- Takxe B cxeme He06X0AMMO NpeayCcMOTPeTb CUrHarbHbIe Namnbl cTaTyca gas.
KoHTponnep AosmkeH BbINONHATE YHKUMK, ykaszaHHble B ELC-SD-1227-TCO.

Ons anektpudecknx cetenm cornacHo ELC-DU-5135-TCO HeoGxogumo npegycmaTpuBaTb
MepOonpuATUsS MO 06eCneyYeHnI0 Ka4ecTBa SNEKTPOIHEPTUN.

BHYTpM KOHTelHepa MpoekToM npedycMaTpuBaeTcs OCBELLeHUEe, PO3eToYHad ceTb, cuctemMa
OBuK n ta. Cnvcok obopygoBaHnsa cMoOTpuTe Ha ogHonuHenHon cxeme 091-3000-PPP-DSL-
20020-01 n B xypHane anektpuyeckmx Harpy3ok 091-3000-PPP-SEL-20002-01. Snektpudeckoe
obopyaoBaHMe BHYTPU KOHTEMHepa BbINOMHUTL cornacHo aokymeHta 091-3000-AAA-SPE-
20001-01 «TexHn4eckmnx TpeboBaHNs Ha KOHTENHEP TENEKOMMYHUKALUNY.

6. PA3OEI KUTNA
6.1. OCHOBHbIe pelueHus

B NPOEKTUPyEeMOM TenekoMMyHMKaLuNoOHHOM KOHTenHepe 091-3000-RIE-001
npegycmaTpuBaeTcs ycTaHOBKa aipeCcHON, aBToMaTU4eCKon noxxapHon curHanmsaunm ArNC ans
paHHero obGHapyXeHWss o4yaroB BO3ropaHust M 3agbiMnieHusi. Cuctema AlNC nocraBnsieTcd
3aBOAOM  W3rOTOBUTENEM  KOMMMEKTHO C  MNPOEKTUPYEMbIM  TEeNEeKOMMYHUKALMOHHbIM
KOHTeriHepoM. [laHHas cuctema oOpraHu3oBaHa C MPUMEHEHWEM MNPUEMHO-KOHTPOSbHOMO
npubopa MMIMNK komnaHmm Siemens, mogenb FC722-ZZ ¢ agpecHon cuctemMon obHapyXeHus
noxapa W 3adblMieHus, obpabaTtbiBalowas curHanbl, nocTynawwme OT  aApecHbIX
nepudepniiHbix  YCTPOMCTB. YNpaBrieHne CBETO3BYKOBOIO OMOBELEeHUs W nepegada
MHOpMaLmMM O COCTOSIHUM Nprbopa, «MNoXap» UMNN «HEUCMNPABHOCTb» HA MaHenb KOHCOMNbHOMo
onepatopa ocywectBnderca c¢ [MK. BHyTpM KOHTerWHepa nMpeaycMOTpeHa YCTaHOBKa
KOMOWHMPOBAHHLIX OETEKTOPOB [AblMa M Tenmna, pPyyvHbIX MOXapHbIX uM3BelwaTenen,
CBETO3BYKOBbIX OnoBeluatenen BHYTPEHHEro UCMOMHEHNs NPOM3BOACTBA KOMMNaHuM Siemens.
[na opraHvMsaumn ONoBELLEHWS MepcoHana CHapyXu npegycMoTpeHa YCTaHOBKa Hapy»XHOro
KOMOMHMpPOBAHHOIO cBeTO3BYKOBOro onosewatens MEDC CU1.
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6.2. KabenbHble NUHUU

lMpoekToM NpeaycMOTPEH MOHTaX CUrHanbHbIX Kabenen:

— 0T cunoBoro pacnpegenutensHoro wuta 091-3000-PDB-51392 oo noxapHown naHenm
080-LF-300000-0001 onsa OTKMOYEHUSA NUTaHUS KOHAULMOHEpa B cnyvYae obHapyxeHus
apiMa;

— OT cunosoro pacnpegenutensHoro wuta 091-3000-PDB-51392 go cyuwlectByloLwero
kpoccoBoro wkaga PCY 1C-3000-J-3102 pacnonoXeHHOro B CyLLECTBYOLLEN HAaCOCHOM
CTaHumun noxapHon Bogbl 0-3000-PH-100;

— ot npubopoB [lMull cornacHo 4YepTexa MeX CcoeavHeHus [0 npubopa npUEeMHo-
KOHTPOJSIbHOIO
080-LF-300000-0001;

— oT noxapHon naHenu 080-LF-300000-0001 po ABYX Hapy>XHbIX COOPHbLIX HHUTOB,
COCTOSALUMX U3 FPOMKOrOBOPUTENS Y MasiyKa;

— oT noxapHon naHenn 080-LF-300000-0001 go cyuwiecTtsytowero kpoccoBoro wkada Mul
IC-3000-J-3046 pacnonoxeHHOro B CyLLECTBYOLLEN HACOCHOW CTaHLUUKU NOXKapHOW BoAbI
0-3000-PH-100.

HeobGxogmmo nponoxuTb 6poHnpoBaHHbin kabenbs CU/XLPE/SWA/PVC ¢ nneTeHbiMMy,
KpyrnbiM1 MeOHbIMW MPOBOAHWKAMW C U30MNSUMEn M3 CLUMTOrO MOSIMATUIIEHA CO CTanbHbIM
OLUMHKOBAHHbLIM MPOBOSIOYHLIM apMUpOBaHMEM C BHelwHen onnetkon [MBX B OrHecTonkom
UCMOMHEHUN U 3aLMTOM OT COMHEYHOro M3nyvyeHuss ana kabenem HapyXHOro npuUMeEHeHUs.
Kabenu BHyTpu 3gaHns CU/PVC/PVC/LSOH ¢ nneTeHbIMK, KpyribiMM MeAHbIMU NPOBOAHUKaMM
C M30NSALMEN U3 CLUMTOrO NONUITUIIEHA C BHELLHEN onneTkon NBX B OrHECTOMKOM MCMONTHEHUN.

6.3. MNMpoknagka kabensa

Bo usbexaHne MexaHW4YecKnx MNOBPEXAEHUN MPOEKTUPYEMbIX CUrHanbHbIX kabenen,
NMPOEKTOM MPedyCMOTPEH MOHTaX KabenbHbIX KaHanoB M3 MracTuka BHYTPWU KOHTEWHEpa U B
MEeTanNMYeCcKknx KabenbHbIX NOTKaxX CHapPY>KW 30aHust KOHTENHepa.

BoiBog kabenen KU M3 TenekoOMMYHMKALMOHHOIO KOHTenHepa OyaeT BbINOSHEH C
NMOMOLLbIO YNNOTHALWNX KabenbHbIX Moaynen (komnaHun Roxtec).

lMpoekTMpyemble curHanbHble Kabenu oT MNPOEKTUPYEMOro TereKOMMYHMKaLMOHHOIo
KoHTenHepa 091-3000-RIE-001 oo cywecTBytoLen HACOCHOM CTaHuuKn noxapHown soabl O-3000-
PH-100 npoknagbiBatoTcst B TpaHwee, B Tpybax MNHO nog Aoporon COBMECTHO C BOSIOKOHHO-
onTudecknm kabenem pasgena tenekom. Tpy6wl NMHA, Ans npoknagkym NpoekTUpyeMblx kKabenen
nog, 4OPOron, NpeaycMoTPEHbl pasaenoM TENEKOM.

MpoekTupyemble curHanbHble kabenu B CyLeCTBYOLEN HACOCHOW CTaHUMM MOXapHON
Boabl O-3000-PH-100 npoknagpiBatoTcsa nog anbLUnosiom ¢ NpeaoXpaHNTENbHOM NacTUHON.

6.4. MNMepepaya AaHHbIX

Pasgenom KU npegycmaTtpuBaeTca nepefada CUrHanoB C NPOEKTUPYEMON NOXKapPHOM
naHenu
080-LF-300000-0001 u pacnpegenutenbHoro anektpunyeckoro wmta 091-3000-PDB-51392 B
cyulecTByowme KpoccoBble wkagbl PCY 1C-3000-J-3102 wn vl 1C-3000-J-3046
pacrnonoXeHHbIX B CYLECTBYHOLWEN HaCOCHOW CcTaHuuu noxapHon Boabl 0-3000-PH-100.
CurHanbl  6yaoyT nepepaBaTbCA Ha NaHenb onepatopa TEXHONOrM4yeckonM YCTaHOBKU
"NBH/Utilities" nocpegctBom cyuwiecTBylowWen cuctembl cBA3n. [lepeyeHb nepegaBaeMbixX
curHanoB npueeaeH B Tabnuue 5.4.1.

Tabnuua 5.4.1. NepeyeHb nepegaBaeMbiX CUrHaNoOB

TeroBbii HOMEpP HanmeHoBaHue curHana Twn curHana Cucrema
naHenw/luuTa ynpasneHus/
©esonacHocTn
080-LF-300000-0001 Moxap JnckpeTHbIN Ml
HewucnpasHocTb IOVcKpeTHbIN 7B
CocTosiHne BBoga nutaHus Ne1 JnckpeTHbIN PCY

Page 56 of 81



Explanatory note/ MNosicHutenbHas 3anvcka Revision / Pegakuusa U02

CocTtosiHne BBoga nutaHms Ne2 [nCKpeTHbIN PCY
091-3000-PDB-51392 ABapuiiHoe OTKIOYEHNE BXOA. [uncKpeTHbIN PCY
aBTomaTtoB MAB
CocTtosHme aBTomaTtoB MAB [unckpeTHbIN PCY
(KPpUTUYHBIE Harpy3Kku)
CwurHan rotoeHocTtn ABP "lNoToBO" IVCKpeTHbIN PCY
CwurHan HencnpaBHocTn ABP [uncKkpeTHbIN PCY
"HeucnpaBHoCTb"

7. PA3OEJ CBA3b U TEJNIEKOM
7.1. OCHOBHbI€e pelueHus

TexHU4YeckumMn pelleHnsIMM  MpeaycMaTpuBaeTcs CcO3daHMe CUCTEMbl  MPOM3BOACTBEHHO-
TEXHONMorMdeckon cBA3M Ha 6Gase aktmBHoro obopypoBaHua Motorola wu  Cisco,
obecneumBaloLLero:

— TpaHKMHroBytO CBSI3b Ha NPOU3BOACTBE;

— T[lepepaya gaHHbIX 06 aBapUNHbBIX CUTyaLUsIX Ha NPOM3BOACTBE;

— ExegHeBHasi CBs3b OMNEpPaALMOHHOIO NepcoHana;

— CO6op faHHbIX NOXapHOW CUrHaNu3aumm ¢ BHELLHE3aBOACKUX OOBbEKTOB;

— YpaneHHbIn MOBUIbHbBIA AOCTYN K KOPNOpaTUBHOW KOMMLIOTEPHON CETMU.

Buapbl cBA3K, NnpegycMOTpeHHbIE NPOEKTOM, AN 00 bEKTOB MEeCTOPOXAeHNsT TEeHrM3 gaHbl B
Tabnuue 6.1.1.

Tabnuua 6.1.1 ObecneveHne cpeacTBamm CBA3N 06BHEKTOB MECTOPOXAEHNA TeHrn3

Bugbl cBA3u
TpaHkuHroBas CeTb nepegaum BonokoHHo-
O6beKTbI
cuctema AaHHbIX onTuyeckast MMHUA
pagmocBsaun ceasu BOJIC
KTN + + +

HacToawmm npoeKkToM YCNOBHO NOKa3aHO pacrnosfioXeHne WKagoB C akTMBHbIM 060pya0oBaHMEM
B MNPOEKTUPYEMOM KOHTEMHEepe TeneKkoOMMYHUKaLUUA, paguvoaHTEHH Ha MpPOEKTUpyeMom
pagmobalHu 1 kabenbHblX NuHUN npoBangepos cBs3m KCELL n Beeline. AHTeHHbI Cambium
PMP450 n kabenbHble nuHUM OT HUX 00 wWkadga JIBC Tawke nokasaHbl ycrnoBHO. Bce
obopynoBaHue 1 kabenu, nokasaHHble YCOBHO, OyayT y4TeHbl ApyruM 06bemom paboT.

B kayecTBe MarncTpanbHOro kaHana cBsiau, aHHbIM NPOEKTOM NpeaycMaTpMBaeTcs Npoknaaka
04HOMOAOBOrO0 GPOHMPOBAHHOMO BOTOKOHHO-OMTUYECKOrO Kabensi eMKoCTblo 96 BOSIOKOH OT
BHOBb  MPOEKTUPYEMOrO  TENEKOMMYHUKALMOHHOMO  KOHTEeMHepa 40  CyLeCTBYHOLUUX
TENEKOMMYHUKALMOHHbIX LIKAcOB, pPAacrofoXeHHbIX B OCHOBHOM MOACTaHUMM W CTapoi
KOTENbHOW.

7.1.1. WUcxopHble AaHHble

McxogHbiMn gaHHbIMK gns pa3paboTkm pasgena «Tenekom» npoekta «PagmnobaiwHs Ha KTy
ABNSAETCH 3aJaHWe Ha NPOeKTUPOBaHME OObeKTa, pelleHust, NpuHATbIE 3aka3ymkom, No Tuny u
cocTaBy 060pyaoBaHNs CUCTEMbI CBSI3W, CMOCOBY OpraHM3aumm KaHanoB CBSA3M.

Pasgen npoekta pa3paboTaH cornacHo 4encTBYOLWMM HOPMATUBHO-TEXHUYECKUM LOKYMEHTaM

PK.

7.2. KoHTeMHep cUCTEMbI TENTIEKOMMYHMUKaLM

MpoekTupyembii TENEKOMMYHUKALMOHHLIM KOHTEMHEP SBMSIETCA 3aBOACKMM W3roTOBMEHWEM
BKItovarowmnn B cebsa tpeboBaHus, npuseaeHHble B 091-3000-AAA-LST-20001-01 "TepeyeHb
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TpeboBaHMIA K [OaHHbIM MOCTaBWUKa AN KOHTEMHepa TeNeKOMMYHUKALUMOHHBIX cucTem".
[aHHbIM NpoekToM npegycmaTpmBaeTcs ycTaHoBka ©0as3oBbix cTaHuun Motorola MTS4 un
GaTapenHbix cToek. MecTtononoxeHme 6as3oBbiXx cTaHuun MTS4, wkadoB € aKTUBHbLIM
IT/Tenekom o6GopygoBaHMEM WMEKLWMXCA Ha cknage 3akasdnmka UM obopygoBaHWeEM
npoBargepoB KCELL n Beeline, nokasaHo Ha 4YepTtexe 091-3000-111-LAY-20003-01.
Beoa kabenen cuctembl cBasn n BOK B npoekTvpyembii TeNEKOMMYHUKALUMOHHBIN KOHTENHEP
OCYLLECTBIISETCS NOCPeACTBOM kabenbHbIX U TPYOHbIX BBOAOB koMnaHum Roxtec. Bce kabenu
BHYTPM KOHTEMHepa TernekoOMMYHWKaLUNn MNPOKMaAblBalOTCsA B JIOTKaxX NECTHUYHOro Tuna C
rabaputHbiMn pasmepammn 400x100 ¢ oagHOWM BHYTPEHHEWN Mneperopodkon ansi obecneveHus
BO3MOXHOCTM MpOKnagkn kabenem cBA3uM u cunoBbix kabenen. Beog kabenewn B wkadbl C
akTuBHbIM obopynoBaHuem IT/Tenekom NPomM3BogMTCS CBEPXY.
HekoTopble xapakTepuctmku n ocobeHHocTn 6asoBow ctaHumm MTS4:

— Mexcucrtemnas VolP-tenedoHus;

— YpaneHHbin goctyn Kk ycnyram (VPN);

— PaclmpeHne Ha [OONONMHUTENbHbIE CalTbl MNOCPEACTBOM 0a30BbLIX pagnocTaHumi
DIMETRA MTS4 4epes kaHanbl cBs3u |IP-ceTn Ethernet;

— YactoTtHble ananasoHbl: 380-400 MIu; 410-430 MIu; 450-470 MIwu;

— Pabouvas nonoca nponyckaHus: 5 MIu;

— MouwHocTb nepegayn: ot 5 BT oo 40 BT (HacTpauBaemas);
K paHHbIM 6a30BbiM CTaHLMAM NOAKIOYaOTCS NaHenbHble aHTeHHbl 760-12-11-00 n 760-65-15-
00 npousBoacTtea komnaHunm Amphenol Procom nocpeactsom genutena mowHoctn APS-02-
WBS-LP-DF-CC ¢ yacTtoTHbiM gnanasoHom ot 380 MIy go 2700 MIu.

7.3. PagnoobawHsa Ha KT

CTponTenbHOM YacTbio 4aHHOro NPoeKTa NpeaycMaTpmuBaeTcs CTPOUTENBCTBO pagnoballHm
BbicoTon 50M. 3a 0T™M.0 npuHATa otmeTka -23,050m 6anTuinckon cuctemMol BoicoT. Mecta ans
KpenneHus paguoaHTEHH NpeayCMOTPEHbI Ha CreayroLmnX BbICOTHBIX OTMETKaX pagnoballuHn
ot otm.0:

— naHernbHble aHTeHHbl 760-12-11-00 Ha oTM. +35Mm, +50Mm;

— naHenbHas aHTeHHa 760-65-15-00 Ha oTM. +35Mm;

— Touka poctyna anga Cisco LoRaWAN n aHteHH Cisco Omni Ha oTM. +50m;
— aHTeHHbl Cambium PMP450 Ha oTm. +25Mm;

— aHTeHHbl NpoBangepa KCELL Ha oTm. +35m;

— aHTeHHble npoBangepa Beeline Ha oTM. +25Mm.

MogpobHas wHdoOpMaumMss MO PacrnonoXEHU0 aHTEHH Ha MpOeKTUpyemon paamoballHe
npegctaeneHa Ha yeptexe 091-3000-111-LAY-20004-01. B 30HY MNOKPbITUS MNPOEKTUPYEMOM
pagmobaluHum ceasun Ha KTJ1 BxogsaTt o6bekTbl, MOKa3aHHbIe Ha pucyHke 6.3.1.

PucyHok 6.3.1 - 3oHa NoKpbITUA NPOEKTUPYEMON pagmodallHn CBA3N
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JABOA KT Beeranpaanentuie aHTeRH
| Cisco
| ANT-LPWA-DB-ON-5

H=50m
| 86BMIY
|

— oz | MaxenbHan aHTeHHa Maxenbtie aHTeHHyl

Amphenol Procom Amphenol Procom -
O e 12 760-65-15-00 760-12-11-00 /' CTPOWTENSHbIA NAMER:
e p—— / H=35m H=35m, 50m MPOEKTA PACWIMPEHNA
4 | J30Mry - 400Mry 380MIy - 400MMy ‘ ;

| NPOEKTUPYEMAR PATIMOMAYTA HA KTN ‘
N5116134.975" E666100.040" H=50M

[laHHbIM NpoeKkTOM NpegycMaTprBaeTCsi NPOKNafKka pagmMoyacToTHbIX kabenen oT 6a30BbixX
ctaHumn MTS4 pacnonaraemMon B NPOEKTUPYEMOM KOHTEMHEPE TENEKOMMYHUKaUMA 40
naHesibHbIX aHTEeHH 760-12-11-00 n 760-65-15-00 pacnonaraemMbix Ha pagnoballHe Ha
BbICOTHbIX OTM. +35M 1 +50M o1 0TM.0 1 kabensa oT wkada JIBC go toukun goctyna Cisco
LoRaWAN pacnonaraemon Ha pagnobatuHe Ha oTMm. +50m ot oTm.0. Kabenwn ceasm ot
NPOEKTUPYEMOrO KOHTENHEPa TENEKOMMYHUKaLUM 00 KaberbHOro Maplia npegycMoTPEHHOro
CTPOUTENBLHOM MapKOW MPOEKTa U pacnorfioXXeHHOro B LieHTpe paanoballHm No BCeW BLICOTE,
NpoKnaAblBalTCs B KabernbHbIX NI0TKaxX Ha NPOEKTUPYEMON kabenbHOW acTakaze BbICOTOM
+2,5M OT ypoBHSA 3emnn. PagnodactoTHble kabenn cBsA3su, kK kKabenbHOMY MapLly Kpensarcs
cneumanbHbIMN KPENEXHbIMU YCTPOUCTBAMM.
MaHenbHble aHTeHHbl 760-12-11-00 n 760-65-15-00 BbIOpaHbl AN paboTbl B CneayroLwmx
YaCTOTHbIX ANANO30HaXx;

— [pnem - 380-385 MIu;

— [lepepaya — 390-395 MI'u.

BcenanpaBneHHble aHTeHHbl Cisco ANT-LPWA-DB-O-N-5 BbiGpaHbl gns paboTel B
YacTOTHOM Auano3oHe 868MI L.

7.4. BonokoHHoO-onTU4Yeckas nuHusa ceasu BOJIC

B kauecTtBe MarncTpanbHOro KaHana ceA3n, JaHHbIM NPOEKTOM npeaycmMmaTtpuBaeTCa npoknaaka
oQHOMOOOBOro 6p0HI/IpOBaHHOFO BOJTOKOHHO-OMNTUYECKOrO Kabensa eMKOCTbo 96 BOJIOKOH MO
cxXemMe pe3epBnpoBaHHOIo onTU4eCcKoro Korsbla.

7.4.1. O6wwme ykasaHusa no npoknagke BOJIC

Ona npegynpexaeHnss mexaHmdeckux nospexaeHun BOJIC npu npoBeaeHnn 3emnsiHbiX paboT B
30He pa3mMelleHns kabens, NPoOeKToOM nNpegycMoTpeHa NPOoKnazka Ha BCEM NPOTSAXKEeHUM Tpacchbl
Hag kabenem (Ha rnybuHe 0,6 M OT MOBEPXHOCTU 3eMin) NPEeAOXPaAHUTENbHON CUTHANbHOWM
NEHTHI.
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B 30He nepeceuveHuss kabenem BOJIC aBTOomMOOMNbHOM poporn, Kabenb 3aknio4vaeTcs B
sawuTHyto MHO Tpyby. Mectononoxexnme KO[, noBopoToB, MECT nepeceyeHuss nog3eMHbIX
KOMMYHUKaLMIA, KOHLOB 3alUTHbIX TPYD, NPONOXeHHbIX Nog AoporamMmu, OTMETUTb YCTaHOBKOW
3amMepHbIX CTONGMKOB. 3amepHble CTONBUKM Ha NPSAMOSIMHENHBIX yYacTKax TpacChbl YCTaHOBUTb
He panee 100-150m opuH ot ppyroro. PasbuBka Tpaccel U npousBoAcTBO paboT B
HernocpeacTBEHHOM ONM30CTM OT APYrMX MOA3EMHbIX COOPYXEHWUW OOSKHbI BbINONHATHCHA B
NpUCYTCTBUM NpeAcTaBUTENen opraHvsauuu, SKCnnyaTupylowen 3T coopyxeHusi. TouyHoe
pacnonoxeHve A4enNCTBYIOLNX NOA3EMHbIX KOMMYHUKAaUUIN B MeCTax CONMMKEHNsA 1 nepeceveHmns
OOIMKHO ObiTb YCTAHOBMEHO CUMaMuM U CpeAcTBaMu CTPOUTENBHOW OpraHv3auuun, B crydae
HeobXoaAMMOCTN [OIMKHO ObITb caenaHo wypdoBaHne. PaspaboTka rpyHTa 3emneponHbIMu
MalLMHaMK1, B MeCTax pacnonoXeHns NOA3EMHbIX KOMMYHUKaLWIA, pa3peLlaeTcs Ha pacCTOSAHUN
He MeHee 2,0m oT ©OokoBon noeepxHocTM M 1,0M Hag BEpPXOM KOMMYHMKALMA C
npegBapuTenbHbiM UX OBHapyXeHnem ¢ ToYHocTbio A0 0,25M. OcTaBLIMIACA TPYHT OOSDKEH
paspabaTtbiBaTbCA C MNPUMEHEHMEM pPYy4YHbIX Ge3ygapHbIX WHCTPYMEHTOB UMM crneumanbHbIX
cpeacTtB MexaHusauuun. [pomssBoactBo paboT B npedernax OXpaHHbIX 30H KOMMYHUKaUUn
JOonyckaeTca nNpu Hannymm MNUCbMEHHOMO paspeLleHns 3IKCNNyaTUpyLWmMX opraHmsaumm u
3aKMNYeHNsa cneunannu3npoBaHHOM OpraHM3aummn No OUEHKE BIUSIHUSA CTPOUTENbHbIX paboT Ha
TeXHMYECKOEe COCTOAHME KOMMYyHWKauun. PaboTbl B OXpaHHbIX 30HAxX CyLIeCTBYHOLLUX
KOMMYHMKauni 6e3 NMCbMEHHOIo paspeLleHns 3anpeLlatTcs.

B cootBetctBMM ¢ CIN PK 5.01-101-2013, CH PK 5.01-01-2013 npun o6HapyXeHuun He yKa3aHHbIX
B MPOEKTe MOA3EMHbIX KOMMYHMKaUUM unm oB03Hayvalomnx MX 3HAKOB, 3eMIisiHble paboTbl
OOIMKHbI 6bITb NPUOCTAHOBIEHbI, HA MEeCTO pPaboTbl BbI3BaHbI NPeACTaBUTENM KCNNyaTUPYoLLEen
opraHusauuMmM wunu npegcrtaBuTeny 3akasdmka W MNPUHATBI Mepbl N0  NpPeAoXpaHeHuio
OBGHapY>XEHHbIX MOA3EMHbIX KOMMYHMKauuMi OT noBpexaeHusa. [lpyn  HEeBO3MOXHOCTU
YCTaAHOBIIEHNSA 3KCNNyaTUPYIOWNX OpraHu3auuin crnegyeT Bbl3BaTb NpeacTaBUTENen MeCTHOM
agMUHUCTpaUnn.

dakTnyeckmne KoOopaMHaTbl NPOEKTUPYEMbIX KabenbHbIX Tpacc, 6yayT YyTOYHEHbI NOAPAAYMKOM BO
BpeMs NpOBEOEHUA CTPOUTENIbHO-MOHTaXHbIX paboT wun pa3paboTkM  UCNONHUTENbHO-
TEeXHMYECKON JOKYyMEeHTauuu.

7.4.2. Bbibop onTumanbHoro BapmaHTta Tpacc BOJIC

Mpw BbIGOPE ONTUMarnbHOro BapuaHTa npoknaaku Tpaccel BOJIC 1 ero oueHka ocyLecTBRAsUCh
NCXOAsA U3 CrieyoLMX OCHOBHbIX YCIOBUIA:

—  MwuHuManbLHOW AnNuHbI Tpacchbl;

— HaumeHblwero uucna nepeceyeHW C aBTOMOOWMbHBIMW [Oporamu, MOA3EMHbIMU
COOPYXEHMSIMWU W BbINOSIHEHMSA HauMMeHbliero obbema paboT No CTPOMTENLCTBY
NNHENHO-KaBENbHBbIX COOPYXEHWUN;

— B03MOXHOCTM MakcUmaribHOro NPMMEHEHUS NPY CTPOUTENLCTBE MalUVH, MEXaHU3MOB U
kabeneyknago4Hom TEXHUKU;

— Ob6ecneyeHuns ny4dwnx ycrioBUi aKkcnnyaTaumm NMHENHbIX COOPYXXEHUN U HAOEXHOW UX
paboThl.

Mo cnocoby npoknagku, Tpacca BOK oT mpoekTMpyemoro KoHTeMHepa TeneKOMMYHUKaLMiA
OennTcs Ha 2 yyacTka:

— 1-bIA, OT onTmyeckmx kpoccoB Corning CCH-03U pacnonaraemMbix B NPOEKTUPYEMOM
KOHTEMHEPE TENEeKOMMYHMKaUMA 0O OMNTUYECKOro KpocCa B CYLLECTBYIOLLEN CTapow
KOTenbHOWM, B TpaHLIEeAX 1 MO CYLLEeCTBYOLEN acTakaje;

2-oi, ot onTudeckunx kpoccos Corning CCH-03U pacnonaraemMbix B NPOEKTUPYEMOM KOHTENHEPE
TeNnekoOMMYHUKaUMin [0 OMNTUYECKUX KPOCCOB B CYLIECTBYHOLIEN OCHOBHOW NOACTaHUUKU, B
TpaHLWesX 1 Mo CYLLECTBYIOLWEN 3CTakage.

7.4.3. Bbibop BOK ana ctpoutenbctBa BOJIC

Bbibop BOK gnsa crpoutensctea BOJIC nponsBeneH Ha OCHOBaHUN TpeboBaHMIN TEXHUYECKOTrO
3agaHus Ha npoektnpoBaHuss «OCHOBHble TpeboBaHMS K WHXEHepHoMy oBopyaoBaHuIo,
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CTPOUTENBHBLIM PELLEHUAM U KOHCTPYKUMAM» n cTaHgapTta TLWO ELC-SU-3551-TCO «JloTkoBbIN
kabenb KUIM 300B» c yyeTom ocobeHHocTern Tpacchl npoknagkun BOJIC.

CtpoutenbHas gnvHa BOJIC npuHata 2500m. 3anac maructpanbHon BOJIC npuHAT B
cootBeTcTBMM BCH 116-87 «HCTpYKUMA NO NPOEKTUPOBAHMIO NIMHENHO-KaBenbHbIX COOPYXEHNI
cBA3n», B pasmepe 2,0%, HO He MeHee HeoBX0AMMOro TEXHONOrM4YeCcKoro 3anaca.

7.4.4. KoHeuHas annapatypa BOJIC

Ons opraHmn3auunn marncTpasnbHbIX KaHaroB CBA3M Ha y4acCcTKax:

NPOEKTUPYEMbI KOHTENHEP TENEeKOMMYHUKaUUN — 34aHne CyLeCTBYHLLEN CTapomn
KOTEnbHOMW;

NPOEKTUPYEMbIN KOHTENHEP TENEKOMMYHMKALMIA — OCHOBHAas NOACTaHUMS.

npOGKTOM npegycMartpmBaeTCcqa yCTaHOBKaA:

B NPOEKTUPYEMOM KOHTEMHEPE TENEKOMMYHUKaLNA:
TenekoMMyHuKaunoHHoro wkadga 600x800x2090 ITK apt. LN05-42U68-GM;

OnTtnyeckux kpoccos Corning CCH-03U.

B CYLLIECTBYIOLLEN CTapon KOTENbHOWN:

— Ontunyeckoro kpocca Corning CCH-03U.

B CYLLIECTBYIOLLEN OCHOBHOW NOACTaHLUWMN:
OnTnyeckux kpoccos Corning CCH-03U.

7.5. dnekTponuTaHue u 3asemMrneHue

O6GopyaoBaHvne CBA3W M Nepedayn OaHHbIX OTHOCUTCH K 9neKTpo-npuemMHukam | kateropum
3NeKkTpocHabxeHust B cootBeTcTBUM € [TYD PK.

BHelwHee anekTpocHabXeHne npeayCMOTPEHHbIX AaHHbIM NPOeKkToM 6a30BbIX cTaHumn MTS4 un
GaTapenHbIX CTOEK OCYLLECTBMSIETCA OT CETU NepeMeHHoro Toka ~220B n npegycmartpuBaetca
9NEKTPOTEXHNYECKOWN YacTbio MpoeKTa.

PesepBHoe anekTponuTaHne 6a3oBbix cTaHuMM MTS4 ocyllecTBnseTcs OT akKyMynsaTOPHbIX
Oartapeit 12Bx80A/4 pacnonoXeHHbIX B 0aTapeiiHbix CTONKax.

OnekTponutaHne Toukm goctyna ansa Cisco LoRaWAN ocyuwecTBnsieTcs OT NPOMbILLIIEHHOMO
ynpaesndemoro kommyTtatopa Ethernet Cisco WS-C2960L-24PS-LL no TtexHonorum POE c
ncnonb3oBaHnem ceteBoro kabena FTP Cat 6e.

3asemneHne paguonepegatowiero obopyooBaHus, pacrnonaraemMoro Ha MnpoekTUpyemomn
pagnobaliHe M WKadoB C akTMBHbIM ObBopydoBaHMEM pacrnofnaraeMblX B MPOEKTUPYEMOM
KOHTENHepe TenekoMMyHuKauum BbinonHUTb B cooTBeTcTBMM ¢ MY3 PK, CH PK 4.04-07-2019
"OnekTpoTtexHuyeckne yctponctea" m J-ST-6180 - "Cuctema 3asemneHuUss CUCTEM CBA3U
npuHuMnuaneHast cxema". YepTtexu no yCTPOMCTBO CUCTEMbI 3a3eMSieHUsl npeacTaBrfeHbl B
3NEKTPOTEXHUYECKOWN HYacTu NPOEKTa.

8. PA3AEN OTOMJEHUE, BEHTUNAUMNA N KOHOUWUMOHUPOBAHUE

8.1. HasHaueHue
Pasgen otonneHve n BeHTMRnsaums npoekta «PagmobawHa Ha KTJl. KoHTenHep cuctembl
TenekoMmMyHuKauun», paspaboTaH Ha OCHOBaHMN TEXHUYECKOrO 3aaHus Ha NPOEKTMpOBaHue,

BbldaHHOro 3akasdumkom. [lpoekTHble pasmepbl koHTenHepa: 12500x5500x2700 cornacHo
ctpoutenbHoro Yeptexxa Ne 091-3000-111-LAY-20003-01 onpeageneH OCHOBLIBasiCb Ha crnncke
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NpoekTHbIX 0bopyaoBaHui Tenekom, ANC cucTembl U OCBELLLEHUSI BHYTPU KOHTenHepa. Cnmncok
o6opyaoBaHMiA NNaHMPYEMbIX PacnosioXeHN0 BHYTPU KOHTEMHEpa C pac4eToM 3MUCCUI Tenna
Tpebyemas Ona koHouMumMoHupoBaHua oTpaxeH B ok Ne091-3000-HHH-MTO-20001-01.
TenekoM koHTenHep OyaeT MOMHOCTbIO 3KCMnyaTupoBaTbCsi 6€3 MOCTOSIHHOrO MPUCYTCTBUS
yenoBeka BHYTPU KOHTeNHepa Ha nnowaake PagnobawHu Ha KTI1.

8.2. MpuHUUNManbHbIe TeXHUYECKNE peLleHUA MO OTOMSIeHUID

CornacHo yTBepXOEeHHOro cnucka obopyaoBaHUSA TeNeKOMMYHUKALUMOHHBIX CUCTEM BHYTPU
KOHTeNHepa, 6bin pa3paboTaH 1 cornacoBaH nnaH koHTenHepa ok Ne 091-3000-I1I-LAY-20003-
01 oTpaxatowasa pasmepbl Tenekom KoHTenmHepa. CornacHo pacyetam TennonoTtepb Ne 091-
3000-HHH-CAL-20002, gnsa oTtonneHus KOHTenHepa obopyaoBaHWst Teriekom Heobxoaumo 4,7
kBT Tennoson mowHocTu. M3 yero criegyeT, YTO cucTemMa OTOMNEHUS B 3UMHWUIA nepuogd byaet
OCYLLECTBATLCHA YCTAHOBKOW ABYX HaMONbHbIX anekTpudecknx koHsekTopos 091-3000-EH-002,
091-3000-EH-003 mowHocThlo 2,5 KBT Kaxabin 4N noggep)kaHus B NomeLleHnax Tpebyemon
BHYTPEeHHen TemnepaTtypbl. ONpoCHOM NUCT ONs 9NeKTPUYEeCKUX OTOMUTENbHbIX MNpuGopoB
oTpaxeH B gok Ne 091-3000-HHH-DSH-20004-01.

8.3. MpuHUMNManbHbIe TeEXHUYECKME pelueHUs Mo KOHAULNOHMPOBAHUIO

CornacHo pacyetam cuctem oxnaxgeHus Ne 091-3000-HHH-CAL-20003 MOWHOCTb
KOHOWLUMOHEPOB AN KOHTerHepa obopyaoBaHust TernekoMm coctaBuno 15,7 kBT. Tak kak B
NOMeLLeHUN KOHTeHepa ByaeT ycTaHOBNEHO NPOMbILLIIEHHOE 060pyAOBaHME TENEKOM KOTOpoe
He TpebyeT MHONBMAYaNbHOIo NOAAEPXKAHNSA BNAXHOCTM BO3AyXa, HE NpeayCcMaTpmMBalOTCA OKHA
N MOCTOSIHHOE MNpuCYTCTBME OOBCMyXXMBAKOLWEro nepcoHana, K3 39Toro cregyet, 4YTo Ans
NoAdepXaHnsa MUKPOKNMMaTa C LUenbio rapaHTUpoBaHus 1 Ana obecnevyeHns CooTBETCTBYIOLLMX
ycnosum, Tpebyembix Anst NogAepXaHus paboTocnocobHOCTM KOMMYTaLMOHHOM N KOHTPOSbHO-
N3mMepuTENbHOW annapaTypbl B KOHTEMHEPE CUCTEMbI TENEKOMMYHUKaLMIA ANa NeTHero nepuoaa
3anpoekTnpoBaHbl aABe cnnut cuctembl 091-3000-CD-003, 091-3000-CD-004 (1 pabGouas, 1
pe3epBHasi), rae K o4HOMY BHeLLUHeMy OroKy NoaKno4aeTcs OaUH BHYTPEHHNUIA BOK.

BHelwHne 6noku KpenaTca Ha cTanbHyo onopy. BHyTpeHHMIN 6noK umeeT COBCTBEHHbIN NyNbT
ONCTaHUMOHHOIO  yrnpaBrfieHns, C MOMOLLbI0 KOTOPOro ycTaHaBnvBaeTca Tpebyemas
Temnepatypa W B aBTOMATUYECKOM  pexume nogaepXuBaeTcs  MHOMBWUAYalbHbIN
TemnepaTypHbIi pexxum B nomeLeHnn. ONpocHOM NUCT AN KOHAMLMOHEPOB OTpaxeH B AoK. Ne
091-3000-HHH-DSH-20003-01

8.4. MpuHUMNUMaNbHble TEXHNYECKNE peLUeHNA MO BEHTUNALMUN

Cuctema BeHTUNAUUM He TpebyeTcd B CBA3M C TeM, YTO JdaHHbii 06bekT Oyaet
aKcnnyaTMpoBaTbcs 6€3 NOCTOAHHOIro NPUCYTCTBUS YenoBeKa BHYTPU KOHTEHepa Ha nnoLlaake
Pagnobawnu Ha KTJ1, a Takke KOHANUMOHEPbLI ByayT NOMHOCTLIO YCTPAHATL TEMNONPUTOKM OT
obopynoBaHNA TENEKOM NPOEKTUPYEMbBIX B KOHTEMHEpPE.

9. OXPAHA OKPY>XAIOLLEW CPEQbI

Pasgen Gynet paspaboTaH gpyrMm noapsiavyvMkoM, UMEHLMM COOTBETCTBYHOLLYIO MNULIEH3NIO B
obnacTn oxpaHbl OKpYXKatoLLel Cpefbl, Ha OCHOBE NPeaoCTaBMNEHHbIX MPOEKTHbIX AAHHbIX.

10. TEXHUKA BE3OIMNACHOCTU U OXPAHA TPYLA

10.1.HomeHknaTypa M OCHOBHble (U3NKO-XMMUYECKNe W B3pbiBYaTble CBOWUCTBA
MaTepuanoB

Bbl6paHHbIe CTpouTeribHble MaTepuaribl U KOHCTPYKUMN HE OKa3biBakOT OMaCHOro uin spenHoro

BO3[ENCTBUSI HA OpraHN3M YesnioBeka Ha BCeX 3afaHHbIX pexunmMax paboTbl U NPeayCMOTPEHHbIX
B YCIOBUSIX SKCyaTaumu, a Takke He CO3[1aloT NoXXapoB3pbIBOOMNaCHbIE CUTYaLUK.
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10.2.Tpeb6oBaHuA K 6e3onacHOMn IKcnyaTauMm NnpoM3BOoACTBEHHOro o6opyaoBaHus

Mo AaHHOMY MPOEKTY He NpeayCcMaTprUBaeTCs OMacHoe NpoM3BOACTBEHHOe 060pyAOBaHME, a BbiGpaHHbIe
CTpouTENbHbIe MaTepuarbl U KOHCTPYKLMM He OKa3biBaloT ONacHOro Uiy BPeAHOro BO3AeNCcTBUs
Ha OpraHn3M YerioBeKa Ha BCEX 3aflaHHbIX pexumax paboTbl U NPeayCMOTPEHHbIX B YCIOBUSIX
aKcnnyaTauuu, a Takke He CO34aloT NOXapOoB3PbIBOOMNACHbIE CUTYaLUN.

Bce cyuecTBytoLLee anekTpoobopyaoBaHMe paccumTaHo Ha 3KCnyaTaumio B COOTBETCTBYHOLLEN
30He.

Ha oGbekTe npeaycMoTpeHbI:

e YPOBHW BUOpaumm npu paboTte CTPOUTENBHOM TEXHMKMU (B Npedenax, He MpPeBbILAaLLMX
63 'y, FOCT 12.1.012-2004);

e nHAMBMAOYyanbHble MHOrOYHKLMOHamNbHbIE razoaHanuaaTopbl H2S, meTtaHa, 02;

e CpencTBa MHAMBMAYANbHOW 3alUUThI.

OnacHocTb [OEeWCTBUSI  CTaTUYECKOro 9reKTpUYecTBa [OMKHA YCTPaHATbCA TeM, 4YTO
cneumanbHbIMU MEpaMKN CO3aeTCa yTeuyka 3NeKTpocTaTUYecknx 3apaaos, npeaoTepallaoLas
HaKonsieHne aHeprumn 3apsiaa Boille ypoBHsi 0,4A MUH UNN CO3[alOTCSA YCMNOBMS, UCKNoYatoLLme
BO3MOXHOCTb 06pa30BaHUsi B3PbIBOONACHOW KOHLIEHTpaLUK.

Bce peMoHTHbIe paboTbl 060pya0BaHUS AOMKHbI BbINOMHATLCS cornacHo «lMpaBunam noxapHom
6e30nacHOCTM MpU MNPOBEOEHUN CBApPO4YHbIX PaAbOT Ha OObEeKTax HapOAHOro XO3sIMCTBay,
«TUNOBOM  MHCTPYKUMM MpU  MPOBEAEHWM OrHEBbIX pPaboT Ha  B3pbIBOOMACHbIX U
B3PbIBOMNOXAPOONacHbIX 0ObeKTax» U ap.

MPOEKTHbIMU peLLUeHUAMU MO BUOAM MPOEKTUPYEMbIX COOPYXKEHWUI NpegycMaTpuBaeTcs U
yKasblBaeTcsl Ha HeobXxoaMMOCTb CTporo cobnogaTb HOpPMbl UM MpaBunia MNo  TeXHWKe
Ge3onacHOCTU 1 OXpaHe Tpyaa B NpoLecce HENOCpeaCTBEHHOMO BbIMOTHEHNS KaK CTPOUTENbHO-
MOHTaXHbIX paboT, Tak M OCYLLEeCTBMEHUSI MOCMeayoLen aKchnyaTauum M TeXHUYECKOro
obcnyxmBaHusi. [lMpu  aTomMm  obpawaetca ocoboe BHMMaHME Ha  HeobGxoaMMOoCTb
PYKOBOACTBOBATbLCS CreayoLwyMy JOKYMEHTaMU:

— CHuwull 12-03-2001 - «be3onacHocTb Tpyaa B cTpouTensctBe» Yactb 1. Obwine
Tpebosanua. (M., 'Y UMM, 1999 r.);

— BCH-604-111-87 «TexHunka 6e30nacHOCTN Npu1 CTPOUTENLCTBE JIMHENHO-KabenbHbIX
coopyxeHumn» (MC CCCP, M. 1988 r.);

— «[paBuna TexHukn 6esonacHOCTM Npu paboTax Ha KabenbHbIX JIMHUSAX CBS3U U
npoBoAgHoro BelwwaHusa» ("Hegpa", M. 1991)

— «[MpaBuna TexHukn 6e3onacHOCTV Npu paboTax Ha TeNnedOHHbIX CTaHLMSX U
Tenerpacax» (MOT PO-45-007-96, M, 1997);

— «[MpaBnna no oxpaHe Tpyaa npu pabotax Ha kabenbHbIX NMMHUAX CBA3M M NPOBOAHOMO
BewaHuna (pagnodpmkauun)» (MOT PO-45-005-95, M, 1996 r.);

— COOopHUK NOCTaHOBNEHUIN NO TEXHUKE 6E30MacHOCTM U OXpaHe Tpyda Ha NpeanpuaTuax
N CTPOMUTENBHbIX OpraHm3aumsax ceasm ("Cesasb”, M.1975 r.), a Takke, gpyrme
pykoBogsLne Mmatepuarnbl, M3gaHHble B opuumanbHOM nopsigke.
BbInonHeHne MOHTaXHbIX paboT, peMOHT K1 akcnnyaTauusa yctponcts MY JOMKHbI BECTUCH B
NOSTHOM COOTBETCTBMU C NpaBmnamm, nanoxeHHsimn B MY PK, MT3 u MNTH.
B kauectBe MmeponpusaTuiA, obecneumnBarowmx 6e3onacHOCTb nepcoHana, obcnyxmBarowero
TexHu4eckoe obopyaoBaHue, OMKHO BbITb NPegyCMOTPEHO:

— 3aseMreHue 1 3aHyneHne KoprnycoB 3NeKTPoobopyaOBaHWS, SNEMEHTOB
3NEKTPOyCTaHOBOK ¢ HanpsikeHnemM 380/220 B nepeMeHHOro Toka;

— aBTOMaTU4YeCKOe OTKMYEHME NUTAHWS Lenu Unmn anekTpoobopyaoBaHusi, NPy KOPOTKOM
3aMblkaHUK TokoBeAyLen Yactu HanpskeHnem 380/220 B Ha 3aLLMTHbIN NPOBOAHMK
UK Kopnyc anekTpoobopyaoBaHus, 3a BpeMsi, He npesbiwatowlee 0,4 cek.;

— NpucoeavHeHne Nnca NCTOMHUKA NUTaHMSA, KOpnycoB anekTpoobopyaoBaHus ¢
HanpshkeHnem  48-56 B n kopnycoB TexHOnorn4eckoro obopygoBaHus K cucteme
ypaBHMBAHUSA NOTEHLNANOB,
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— orpaxgeHune n n3ondauna Tokoeeayuinx yacrten, npoKnaabiBaeMblX Ha BbICOTE MEHee 2,2
M;

— MpUMEHeHNe NepeHOCHbIX CBETUMBHMKOB Ha HanpskeHne 42 B;

—  YCTPOMWCTBO U COBNIOAEHNE COOTBETCTBYIOLLMX IKCNyaTaLMOHHbIX NPOXOA0B MEXAY
TEXHMYECKUM 060pyaoBaHMEM;

— yKnagka AManeKkTpuU4ecKMx KOBPOB nepea obcnyxmBaembiMn CTOPOHaMM
anekTpoobopyaoBaHus;

—  MCNONb30BaHME KOMMMEKTa 3alWUTHBIX CPEACTB U UHCTPYMEHTOB.
TpeboBaHUsi oxpaHbl TpyAa W NpoMcaHUTapuM [OMKHbl oGecneynmBaTbCs  CriedyowmMm
peLIeHNUAMN:

— OTOEfIKOW CTEH B LBET, OTBevaroLwmn TpeboBaHmsiM NPON3BOACTBEHHOW 3CTETUKY;

—  YCTPOMWCTBOM MOJIOB, OTAENKOW CTEH U NOTONKOB MaTepuanamu, co3aaroLimmm
Tpebyemble caHUTapHO-TUTMEeHNYECKe YCIoBUS Tpyaa;

— cosfaHvem TpebyemMoro TemnepaTypHOro pexxmma B UCNofb3yeMblX NOMELLEHUSIX C
MOMOLLbIO CUCTEM BEHTUNSALUN U KOHAULNOHUPOBAHWS;

— obecneveHnem KOHTpPONA, CUrHanmsaymnum n aBToMmaTn4eCckoro perynmposaHuna pa60TbI
BEHTUNALUMNOHHbLIX CUCTEM.

10.3.MpombIwneHHas caHuTapus

CaHuTapHble HOpMbl NPOEKTUPOBaHWS NPON3BOACTBEHHbIX 06bekTOB (CaHluH) HanpaBneHb! Ha
NpakTUYecKyro peannsaumio 3akoHoB Pecnybnukmn KazaxctaH 06 oxpaHe 340pOBbsi HAaceneHus
Pecnybnukn KasaxctaH, oxpaHe Tpyga, O CaHUTapHO-3aNugeMumonornvyeckom 6rarononyymm
HaceneHns 1 oxpaHe OKpY>KatoLLEen cpeabl.

CaHutapHble HoOpMbl onpeaensaT obuleobasatenbHble TpeboBaHUA K MNPOEKTUPOBaHMIO,
CTPOUTENLCTBY N PEKOHCTPYKUMM NMPOMbBILUIIEHHbIX NPeanpuUAaTUin U 06BHLEKTOB HE3ABUCMMO OT
¢opM COBCTBEHHOCTM.

Ha cywecTtBytouwlen Tepputopumn 3asoga TLLO npegycmoTpeHo paboyee, aBapuiiHoe 1 HapyXHOe
ocBeweHne cornacHo CI PK 2.04-104-2012 «EcTtecTBeHHOE M WCKYCCTBEHHOE OCBELLEHUEY
ABapurHoe ocBelleHne genntcsa Ha asa Buaa:

e ocBelleHne 6e30nacHoOCTH;
e OCBeLlleHVe 3BaKyaLNoHHoe.

OcBelleHne 6e3onacHOCTM criegyeT npegycMaTtpuBaThb B Crydasix, eCrnm oTKNoYeHne pabo4dero
OCBeLLEeHMS M CBA3aHHOE C 3TUM HapylleHue obcnyxuBaHus obopyaoBaHUA U MexaHW3MOB
MOXET Bbl3BaTb: B3pbIB, NOXap, OTpaBreHne noaen;

OBaKkyaUMOHHOEe OcCBelleHMe B MecTax npou3BoacTBa paboT BHe 3paHunm  cnegyeT
npegycmaTpmBaTb B MeCTax, ONacHbIX A8 Npoxoaa noaen;

OcBelweHne 6e30nNacHOCTM Ha NPOM3BOACTBEHHbLIX Yy4yacTkax AOfKHO obecneynBaTb
MUHUManbHbIN YPOBEHb OCBELLEHUS, HeobxoauMMbIN Ana obcnyxXuBaHua 0BOOpyAOBaHUSA npwu
OTKITIOMEHUN paboyero oCBEeLEHUS U OOMKHO cocTaBnATb 5% paboyero ocBeleHust, U ObITb He
MeHee 1 K.

OBaKkyaLMOHHOE OCBeLLeHMEe JOMKHO ObiTb NPeayCMOTPEHO Ha OTKPbITbIX Nrowagkax n bbiTb He
meHee 0,25K.

Pabouee ocBelleHne — ocBelleHne, obecneynBaroLLlee HOpMUpyeMble OCBETUTESNbHbIE YCITOBUSA
(ocBeELLEHHOCTb, KAYEeCTBO OCBELLEHNSA) B MeCTax NPon3BoAcTBa paboT, BHE 30aHUN.

10.4.TexHMKa 6e30MacHOCTU MpPU CTPOUTENbCTBE U BbINOSIHEHUU NpegnofaraeMbix
pabot

OpraHusaums cTpornnowagkm gomkHa obecneymBaTb ©6e30nacHOCTb TpyAa, paboTarwmx Ha

BCEX 3Tanax MWCnonHeHusi paboT. OCHOBHble 30Hbl AOMKHbI ObiTb 0603HaYEHbl 3HaKaMu
6e30nacHOCTN M HAANUCSIMU YCTaHOBMNEHHbLIX hOpPM.
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Bce nuua, Haxogswmecss Ha CTPOUTENbHONM Nnowanke npy BbINOMHEHUM MpeanonaraeMblixX

CcTpouTenbHbIX paboT, 06s13aHbI

HOCUTb 3awmTHbIe Kackm no FOCT 12.4.087-84 «CtponTtenbHbie

Kackuy». Pabouve u UWHXeHepHO-TexHu4eckne paboTHWMKM Ge3 3alMUTHBIX Kacok W ApYyrux
HeobxoauMbIX CpeaCcTB UHANBMAYANbHON 3aLMTbl K BbINOSTHEHWUIO paboT He AoMYyCKatloTCS.
MoxapHyto 6e3onacHOCTb Ha CTpPOUTENbHOW nnowagke, ydactkax paboTr u paboumx mecrtax
cnenyet obecneymBaTb B COOTBETCTBUM C TpeboBaHuamu «lpasun noxapHon 6e3onacHoCTU
npv NPoOn3BOACTBE CTPOUTENBHO-MOHTaXHbIX 1 orHeBblx paboT» (MMBC), yreBepxaeHHbIx MUC
PKun TTOCT 12.1.004-91* «[MoxapHas 6e30nacHOCTbY.

He ponyckaeTca HaxoxgeHwe nogen nog MOHTUPYEMbIMW dfeMeHTaMu  KOHCTPYKUUA 1’
obopyaoBaHMa OO YCTAHOBKM UX B NPOEKTHOE NOMOXeHWe u 3akpenneHus. MNpu HeobxogmmocTn

HaxoxaeHus paboTarowmx noa

MOHTMPYEMbIMM 060pyAOBaHNEM (KOHCTPYKUMUSIMK), @ Takke Ha

obopygoBaHuM  (KOHCTPYKUMSAX) [OOJDKHbI  OCYLLECTBNSTLCA CrneumanbHble  MeponpusaTus,
obecneumBatome 6€30MacHOCTb paboTatoLnX.

Mo AaHHOMY NPOEKTY NnaHMpyeTcs NPOM3BOACTBO CreayoLwmnx BuaoB pabor:

Pa6oTbl, npegycmat

MBaeMbl€ NMPOEKTOM U MNMpoYne CTPOUTESTIbHO-MOHTaXHbIE paGOTbI

Cpoku npoBegeHus pabot

OCHOBHbIe CTpouTENbHbIE PaboThbl MOXXHO 3aBEPLUNTL B TEYEHNE
18 mecsueB

Mpegnonaraemoe
KONMU4YecTBO YeroBeK

MnaHnpyemoe cpefHee KONMMYeCcTBO CTPOUTENBHOIO NepcoHana,
3aHATOr0 B CTPOUTENbHbLIX paboTax, MOXeT BapbMpOBaTbLCS, B
3aBNCUMOCTHU oT BblGpaHHOM NPOACIHKUTENBHOCTH
CTpOUTENBHLIX paborT.

MeToa npoussoacTea pabot

TunoBble CTPOUTENbHO-MOHTAXHbIE, 3NIEKTPOMOHTAXHbIE 1
3emMnsiHble paboTbl: NNaHNPOBKAa MMOLWAAKN, PbiTbe TPaHLIEN K
KOT/NOBaHOB, YCTaHOBKa onanydku, apmupoBaHue 6eToHa,
3anuBka ©eToHa, KpaHoBble paboTbl, BbLICOTHblE pPabOThHI.
MoHTa)X  MEeTasnnoKOHCTPyKuMiA, obpaTHass 3acbinka W
yTpamboBKa Mpoknagka kabenewn, packnoyeHne kabenen,
nycKOHanago4Hble paboThl,

lMocmeHHasn paboTa

Tonbko AHEBHAsS CMEHa.

I POOOITKUTENIbHOCTb CMEHbI

12 yacoB

Mo BpemeHU K Kaxkgon cmeHe gobaensdeTtcs no 30 MUHYT, 3annaHNPOBaHHBLIX AN 00CNyXNBaHUS
TEXHUKM (15 MUHYT 00 1 15 MUHYT Nocne CMEHbI).

OcCHOBHbLIMK OTXO4aMM, KOTOpbIE O6p83yI'OTCFI B XO4€ BbINOJIHEHUA CTPOUTESNIbHbLIX pa60T, 6y,1:|,yT:

e  XO3SINCTBEHHO-ObITOBLIE oTXoAbl.

Obpa3sytoTcs Ha 93Tane CTpouTenbCTBa B pe3ynbTaTe KU3HeLesTeNbHOCTU MepcoHana,
3a[1eMCTBOBAHHOIO ANS BbINOMHEHUS AaHHbIX BUAOB paboT. BbiToBble OTXOAb! BKMHOYAOT B CE0S:
yNnakoBOYHble MaTepuarbl, GbITOBON MyCcop, a Takke OCTaTKN NULLEBLIX OTXOA0B. 3HauYMTeNnbHas

yacTb ObITOBLIX OTX040B byaeT

COCTOATb U3 CropaemMblX MaTepunarnos,

e [POMbILLUNTEHHbIE OTXOAbI.

O6pasyoTca Ha CTaguuM CTpPOUTENbCTBA MpW 3KCNyaTauum CrneuTeXHUKM (npomacneHHas
BeTOWb, OTpaboTaHHble Macna), a Takke Npu NPoOu3BOACTBE CaMUX CTPOUTENbHO-MOHTAXKHbIX
paboT (CTpouTENbHbBIA MYCOp M OTXO4bl NPU OEMOHTaxe TpybonpoBOAOB, OTKOMOThIA OETOH,
3arpsi3HEHHbIN TPYHT, CTOYHbIE BOAbl). [Mepen oTnpaBKon 3arpsi3HEHHOrO FPYHTa U CTOYHbIX BOA
Ha nnowagky ytunuaauum Nb TWO Gyaet nponsBoanThbCs X aHanua.

e MeponpusaATva No yganeHuo OTXo4oB OyayT BbIMOMHEHbI COMMAacHO PYKOBOACTBY M
npouenype TLWO no Bonpocam NCTOYHUKOB 06pa3oBaHUsA OTXOLO0B.
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11.HOPMbl U CTAHOAPTbI

11.1.CtaHpaptbl PK n MexxagyHapogHbie HOpMbI

OokymeHT N2 | HasBaHue | Pea. | Oara
O6uwee

Mopsgok  paspaboTku, cornacoBaHus,

CH PK 1.02-03-2011 yTBEPXKOEHNMA U CcOCTaB  MPOEKTHON 2015
OOKYMeHTaUnn Ha CTPOUTENbCTBO
CtpoutenbHoe npounseoacteo. OpraHnsauus

CH PK 1.03-00-2011 cTpouTenbCTBa MPeanpuaTUi, 34aHun U 2016
COOPY>KEHUN

CH PK 1.03-106-2012 OxpaHa Tpyaa v TexHuka 6GesonacHocTn B
CTPOUTENDBCTBE

CTtpouTtenbHas 4acTb

CH PK 3.01-03-2011 FeHepaanbLe nnaHbl NPOMbILLUNEHHbIX
npeanpuaTUi

CM PK 3.01-103-2012 FeHepaanblve nnaHbl NPOMbILLNEHHbIX
npeanpuaTum

CIl PK 2.04-01-2017 CTpoutenbHas KnumaTonorus

CH PK 5.01-02-2013 OcHoBaHVs 30aHUN 1 COOPYXKEHWI 01.07.2015

CIn PK 5.01-102-2013 OcHoBaHWs 34aHNN N COOPYXKEHNI 18.03.2021

FOCT 25100-2011 pyHTbI. Knaccudomkaums
HageXHOCTb KOHCTPYKLUMIA U (DYHOAMEHTOB. 01.07.2015

FOCT 27751-2014 OCHOBHbIE NPUHLMMLI pacyeTa CTPOUTENbHbIX
KOHCTPYKL MM

FOCT 34028-2016 MpokaT aRMaTyprlﬁ ana  xenesobetoHHbIx [01.01.2019
KOHCTPYKUWIA

CH PK 2.01-101-2013 3almTa CTpouTEnbHbIX KOHCTPYKUUIA OT 01.08.2018
KOppo3umn

FOCT 10354-82 IMneHka nonuatuneHosas. TexHnyeckue ycnosug |01.07.1983

FOCT 27772-2015 Mpokat Ans CTPOUTENbHbIX cTanbHbix [20.12.2019
KOHCTPYKUWIA

FOCT 380-2005 I(\)ﬂ;e;;; yrnepoanctasa obblkHOBEHHOro kayectea. (01.01.2008
ApmaTypHble 1 3aknagHble nagenud ceapHole, |03.10.2014

FOCT 10922-2012 coeMHeHNA CBapHble apMaTypbl U 3aKnagHbIX
n3genuin xene3obeTOHHbIX KOHCTPYKLUMA

FOCT 23279-2012 CeTkn apmaTypHble CBapHble Ans ) 01.07.2013
Xene3obeTOHHbIX KOHCTPYKLUMIA 1 U34enun

Mrbe PK - 2014 MpaBuna noxapHon 6e3onacHoOCTM B 13.12.2019
Pecnybnuke KasaxcTtaH

FOCT UCO 898-2014 MexaHu4eckmne CBOMCTBA KPEMEXHbIX M3,El(?J'IVIl7I 01.07.2017
N3 YrnepoancTbiX 1 NerMpoBaHHbIX CTanen

FOCT VICO 898-2-2015 ["aiikn ycTaHOBMNEHHbIX KNAaccoB NMPOYHOCTU C 01.01.2018
KPYMHbIM U MESIKUM LuaroM pe3bbbl

FOCT 7798-70 bonTbl ¢ WecTurpaHHoOM ronoBKOW Krnacca 24.03.2010
TOYHOCTM B. KOHCTpyKUMSA 1 pasmepbl

ASHRAE AmepurKaHcKoe 00LEeCTBO UHXEHEPOB MO NocneaH
OTOMNSEHMIO, XONOANUSBbHBIM YCTaHOBKaM U a8
BeHTUNAunn (ASHRAE). PykoBoacTteo no
NPOEKTUPOBAHUIO

CH PK 4.02-12-2002 HopMbl TEXHONOrMYECKOro NPOEKTUPOBaHUS 05.08.20
MarnoMeTPaKHbIX OTOMUTESbHLIX KOTNOB Ha 15
ra3zoobpasHoOM W XWOKOM TOMNUBE.
lMpoTuBonoxapHble TpeboBaHUs.
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CMN PK 5.03-107-2013 Hecyuwiune u orpaxgatoLme KOHCTPYKLUK NocnenH
as
AneKTpoTexHMYeCcKasa YacTb
ny3 PK 2015 [MpaBuna ycTponcTBa anekTpoycraHoBok PK 2015r.
CH PK 4.04-07-2019 OneKTpoTEXHMYECKME YCTPONCTBA 2019
CH PK 4.04-108-2014 MpoekTupoBaHue %ﬂeKTpOCHa@KeHMﬂ 2014
NPOMbILUSIEHHbIX NPEANPUATAI
CIl PK 2.04-104-2012 EcTecTBEeHHOE 1 NCKYCCTBEHHOE OCBELLEHUE 2012
FOCT P 51321.1-2007 YCTpocTBa  KOMMJIEKTHbIE  HMU3KOBOJIbTHbIE
pacnpegeneHns n ynpasneHus
Yactb KU
UHpopmauunoHHas TexHonorus.
FOCT 24.104-85 ABTOMaTU3NPOBaAHHLIE cUCTeMbl yrnpaeneHus. (01.01.1987
O6wme TpeboBaHus.
OnekTpoobopyaoBaHMe  B3pbIBO3aALLULLEHHOE.
FOCT 30852.10-2002 Yactb 11. WckpobGesonacHas anektpudeckas |15.02.2014
uenb.
OCT IEC 60079-1- O6opygoBaHne € BMAOM  B3pbIBO3aALIUTDI 01.01.2018
2011 “B3pbIBOHENPOHMLI@eMble 0601104kN “d” T
MpaBuna noxapHon 6e3onacHoOCTM Npu
MrecC-02-95 (PO-112- aKcnnyataumm npeanpusaTuii 06.02.1995
PK-004-95) HedTenpoaykroobecneveHnsa Pecnybnvkm o
KasaxcTaH
Mnya PK lNpaBuna ycTponcTBa anekTpoyctaHoBok PK 20.03.2015
CH PK 2.02-02-2019 MNoxxapHaga aBToMaTmKa 30aHUN N COOPYKEHUN 11.12.2019
CIMN PK 2.02-102-2012 Ceog npaswvn. lNoxapHasa aBTomaTtuka 3gaHmi n |27.04.2021
COOPY>KEHUN
CH_PK 2.02-11-2002 HopMbl 060pyaoBaHus 3g4aHust, NOMELLEHNI U 25.10.2012
COOPY)KEHUN cucTeMamn aBToMmaTU4eCKon
NOXapHOW cUrHanusauum, asToMaTU4ecKnmm
yCTaHOBKaMM NOXapOTYLUEHUS 1 OMOBELLEHUSI
nogen o noxape
CH PK 4.02-03-2012 CucteMbl aBTOMAaTU3ALUN 01.07.2015
CH PK 4.04-07-2019 OnekTpoTeXHMYEeCKMe YyCTPONCTBa 04.09.2019
CT PK 21.603-2002 Crpac. Cesasb 1 curHanunsaums 01.03.2003
Mpukaz MwuHucTtpa no TexHnueckun pernameHT «O6wue TpeboraHua |15.06.2020
ype3BblHaNHbIM K noxxapHon 6e3onacHoCTn»
cutyaumam  Ned4Q5 ot
17.08.2021
Pasgen TenekoMMyHUKauum
'BH B.2.2-34620942 [MpoekTpoBaHue TenekoMmmyHukauu JinHenHo- |01.08.2015
-002: 2015 kabernbHble COopyXeHus
CT PK 21.603-2002 CnAcC. Cesasb 1 curHanusauus 01.03.2003
nya MpaBuna ycTponcTBa 3N1EeKTPOYCTaHOBOK 20.03.2015
CH PK 4.04-07-2019 OnekTpoTexHMyeckne yCTponcTea 04.09.2019
CIn PK 1.03-106-2012 OxpaHa Tpyaa v TexHuka 6e3onacHoCTu B 20.12.2020
CTPOUTENBCTBE
CH PK 4.02-03-2012 CucteMbl aBTOMaTU3aLNU 01.07.2015
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O6Lee
A-ST-2005 LinHkoBaHue 2 13.05.2013
A-ST-2008 TexHn4yeckme YyCroBuMsi Ha WUCXOAHble AaHHble Ans 25.11.2019
NPOEKTUPOBaHMUS
SID-SU-5106-TCO PykoBoactBo no  TexHuke  6esonacHocTM  npwu 2 21.11.2019
NPOEKTUPOBAHUN
CPM-SU-5244- KoHcepBaums HoBoro obopyaoBaHus BO Bpems > 20.09.2018
TCO TPaHCNOPTUPOBKN U XpPaHEHUS
A-ST-2024 TexHnyeckune ycrnoBmus Ha nacnopT KoTna 0 22.01.2012
A-ST-2040 OcCHOBHbIE NPUHLMMBI cepTUdmKaLmm 0 03.04.2008
maTepuanos/obopygoBaHus
V-ST-2002 TexHnyeckne ycnoBmsa Ha KOMNeKTHoe obopyaoBaHue 2 23.04.2015
OBKB
H-ST-2000 TpeboaHua Ha cuctembl OBVKB 1 30.01.2004
H-ST-2001 OCHOBHbIE NPUHLMMBI MPOEKTUPOBAHUSA CUCTEMBI 4 30.01.2004
OBUWKB
H-ST-2004 30aHusA HPACTPYKTYPbl, NOPSASOK NPOEKTUPOBAHUS 0 10.03.2007
cuctem OBKB
H-ST-2005 Mopsipok npoekTupoBaHunsa cuctem OBKB B 3gaHnsax 0 12.04.2007
H-ST-2011 TexHunyeckune ycrnosus Ha pasnnyHoe obopyaoBaHue 0 15.04.2007
nnsa cuctem OBKB
H-ST-2013 MaTtepunansl 1 06opyaoBaHMe CUCTEM OTOMSIEHNS, 0 23.01.2009
BEHTUIAUUKN N KOHOWLUMOHUPOBAHWUS BO3ayXa
TY Ha NpoeKTUpPOBaHNE MEXAHNYECKUX UHXEHEPHbIX 25.02.2009
H-ST-2014 cuctem 3gaHuin (OBKB 1 BogonpoBogHo- 0
KaHanu3auMoHHas CeTb)
H-ST-2017 TpeboeaHusa k cucteme OBKB 3gaHuin nHppacTpykTyphl, 0 21.12.2008
MEXaHNYECKMUX NHXEHEPHbIX CUCTEM 34aHUN
PAK-SU-1701-TCO OnekTpoobopynoBaHMe B KOMMIEKTHBIX MEXaHUYECKNX 2 07.04.2017
yCTaHOBKax
CTtpouTenbHas YacTb
CIV-DU-5009-TCO | Kputepuun npoekTMpoBaH1s 3gaHuim U COOPY>KEHUIN 2 18.05.2016
CIV-DU-5240-TCO | Kputepuun NpoeKkTMpOBaHUs B CTPOUTENLCTBE Uo2 | 25.05.2021
CIV-SU-398-TCO N3roToBneHmne METanOKOHCTPYKUMI 3| oa 04.02.2021
KOHCTPYKLIMOHHbIX 1 MPOYMX BMAOB CTanu
CIV-SU-581-TCO I;Iao(irlcr)llgska nnowanku, 3emnsiHoble pabotel U obpaTHas 1 03.03.2017
CIV-SU-850-TCO ApMUPOBAHHbIV 1 HEapMUPOBaHHbLI OETOH 3E ]30.12.2019
CIV-SU-985-TCO LleMeHTHbIN pacTBop 1 16.03.2017
CIV-SU-4782-TCO | py3onogbeMHble onepauumn Ha HaseMHbIX 00beKkTax 2 18.04.2016
CIV-SU-6001-TCO | lNpoekTupoBaHue 30aHui U02 | 26.05.2021
COM-PU-4738- B 10.09.2012
TCO HYTPEHHME NOKPbITUS 0
COM-SU-4743- Hapy>xHble NOKpbITKS 11.06.2021
TCO uo4
COM-SU-5191- Cuctembl NOKpbITUS 05.03.2019
3E
TCO
lMpoekTupoBaHue " ycTaHoBKa naccuBHON 03.08.2018
FPM-DU-5091- NPOTUBOMOXAPHOM  3aWuTbl OT NOXapoB nNponuea 1
TCO yrneBogoOpOAOB  HA  Ha3eMHbIX  TEXHOSOrMyeckux
obbekTax
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IRM-SU-1381-TCO Tennousonauma gns ropaymx Tpybonposoaos, COCYA0B U 2
TennoobMeHHUKOB 20.11.2018
Tennounsonauma Tpyb, cocygoB U TEMIOOOMEHHbIX

IRM-SU-2634-TCO | annapatoB, npedHasHa4yeHHblX Aang  paboTtbl C 0 11.12.2012
XOSoA4HbIMY cpefamu

IRM-SU-3865-TCO | Tennousonaums pesepByapoB ropgymx NpoayKToB 1E | 26.12.2017
M'mMbkas cbemHas nsonaums

IRM-SU-4197-TCO UcknrodeHns ns PIPINSR1000, 2015 ! 12.06.2017

M-ST-2023 CTtanbHble KOHCTPYKUMN, NOCTaBNAEMbIE C KOMMMAEKTHbIM 1 16.06.2015
MexaHn4yeckum obopyaoBaHMeM

M-ST-5033 A-00pasH. nepex-bl U HU3 Nepex. MOCTUKM NCT 1 13 3 3 10.04.2007

M-ST-5035 A-00pasH. nepex-bl U HU3 Nepex. MOCTUKM NNCT 3 13 3 3 10.04.2007

M-ST-5037 A-obpasH. nepex-bl U HU3 Nepex. MOCTUKN NUCT 2 13 3 1 22.11.2010

M-ST-5038 Y3nbl CTPEMSAHKM TWM, NUCT 3 U3 3 1 23.11.2010

M-ST-6001-01 O06LWme npMMeYaHus- cTanbHble KOHCTPYKUUKM NUCT 1 0 03.04.2013

M-ST-6001-02 O6Lwme npMMmeYvaHmns- cTanbHble KOHCTPYKLUUKN NTUCT 2 0 03.04.2013

M-ST-6002 YcnoBHble 0003HAYE€HUS CBAPHbIX LLBOB 0 03.04.2013

M-ST-6004-01 CtaHgapTHble geTanu- CTpeMsiHka U KneTb NucT 1 0 03.04.2013

M-ST-6004-02 CTaHgapTHble geTanu- CTpeMsIHKA U KrneTb NIUCT 2 0 03.04.2013

M-ST-6005-01 JeTtanun nopy4Ha- nuct 1 0 23.07.2013

M-ST-6005-02 JeTtanun nopy4Hs- nuct 2 0 23.07.2013

M-ST-6005-03 HeTanu nopy4Hs- nuct 3 0 04.09.2013

M-ST-6005-04 JeTanu nopyyHs- nuct 4 0 04.09.2013

M-ST-6006-01 JeTtanun nectHuubl- nucT 1 0 03.04.2013

M-ST-6006-02 [JeTtann nectHuy- nnucT 2 0 03.04.2013

M-ST-6007 JeTtanun HacTUIoB 1 NpoemMoB 1 05.08.2014

M-ST-6011-01 [eTtann coeanHeHnn- nuct 1 0 03.04.2013

M-ST-6011-02 [eTtann coegMHEHNN- NUCT 2 0 03.04.2013

M-ST-6011-03 [JeTtann coeguHeHnn- nuct 3 0 03.04.2013

M-ST-6011-04 [HeTtann coeguHeHnn- nuct 4 0 03.04.2013

M-ST-6011-05 [JeTtann coeguHeHnn- NucT 5 0 03.04.2013

M-ST-6003 JeTanu onopHbIX KOHCTPYKLMI 0 03.04.2013

NCM-DU-5096- Pa3paboTka Mep Mo CHMXEHWUIO YPOBHEN LWIyMa Ha 0 02.10.2013

TCO Ha3eMHbIX 06 beKTax

0-ST-2011 KOHTPONbHbLIN NepeyeHb BONPOCOB MO TEXHUKE 1 27.09.2013
©esonacHocTu npu npoektTuposanuun TLO

S-ST-2003 [oporn n gopoXXHoe NOKpbITUE 4 16.05.2013

S-ST-6002-01 TexHudeckne ctaHgapTel. MogepHmsaums nnowagku. TY 26.03.2013
Ha mMaTepuanbl-GOpor1 1 MoLeHne, incT 1

S-ST-6002-02 TexHudeckne ctaHgapTel. MogepHmsaums nnowagku. TY 0 26.03.2013
Ha MaTepuanbl-oporv 1 MoLeHue, UCT 2

S-ST-6003-01 TexHudeckne ctaHgapTel. MogepHMsaums nnowanku. 0 26.03.2013
Jetanu gopor-paspesbl, imcT 1

S-ST-6006-01 TexHn4eckme ctaHgapTbl. MoaepHusaums nNnoLuagku. 0 17.10.2012
HeTanu orpaxageHus, nucT 1

S-ST-6006-02 TEXHUYECKME CTAHOAPTBLI. MOOEPHU3ALNA 0 17.10.2012
MIOWALKW. OETANU OrPAXKOEHNA, NNCT 2

S-ST-6006-04 TEXHUWYECKUWE CTAHOAPTbLI. MOOEPHU3ALIMA 0 17.10.2012
MNOWAOKWU. OETAJIM OrPAXKOEHUA, NUCT 4

S-ST-6007 TEXHUYECKME CTAHOAPTBLI. MOOEPHU3ALNA 0 08.04.2013
MIOLWALKW. OETANW KABEJIEINMPOBOOOB

TSID PykoBogcTBO No TexHuke 6Ge3onacHOCTU Npu 2006
npoektnposaxHuu TLLO

Q-ST-2019 MpyHUMNbBI NpoeKkTUpoBaHNS OyHOAMEHTOB 0 02.02.2019
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Q-ST-6001-01 O6wme npumevaHms no 6eToHy. Jinct 1 0 18.10.2012
Q-ST-6001-02 O6wue npumeyaHus no 6eToHy. Jinct 2 0 18.10.2012
Q-ST-6003-01 Hetanu aHkepHbix 6onToB. JIncT 1 1 22.09.2014
Q-ST-6003-02 [eTanu aHkepHbix 6onToB. JIucTt 2 1 22.09.2014
Q-ST-6005 JeTtanu dyHAaMeHTOB NOCTAMEHTOB U CTPEMSHOK 0 18.10.2012
SID-SU-5106-TCO PykoBoacTBo no TexHuke 6e3onacHocTu npu e 22.07.2013

NPOEKTUPOBAHUN
OneKTpoTexHM4YecKas YacTb
ELC-DU-5135-TCO O6Lwee YCTPOWCTBO  3MEKTPOYCTAHOBOK  HA3EMHbIX | ;0 x 30.12.2021
COOPYXEHUN
ELC-SU-597-TCO | PacnpegenurenbHbIi LWWT HU3KOrO HanpsKeHus 2 05.06.2018
ELC-SU-1675-TCO | MoHTax anekTpoTeXHM4eckoro obopygoBaHus U022 | 30.12.2020
ELC-SU-2469-TCO UcnbiTaHne n3onauum anekTpoobopyaoBaHms 1 07.06.2018
BbINPSAMMNEHHLIM HANPsHKEHNEM
ELC-SU-3551-TCO | JloTtkoBbivi kabenb KM 300 B 3E | 02.08.2019
ELC-SU-4377-TCO MepeyeHb CTaHOapTHOro 3NEKTPOMOHTaXKHOro 1E 15.02.2018
obopygoBaHus
ELC-SU-4744-TCO | KoHTponbHasi npoBepka 1 NyckoHanagaka 3N1ekTpocucTem 0 06.11.2012
ELC-SU-6032-TCO CunoBble 1 KOHTPOSbHblE Kabenn Ha HanpsbkeHne ao 36 Uo3 30.12.2020
kB no crangapty MOK
BbICOKOBONbLTHLIE pacnpenenuTenbHble YCTPONUCTBA WU 05.05.2018
ELC-SU-6030-TCO | annapaTypa YynpaBneHuss  anekTpoaBuratensmMm B 3
cootBeTcTBMM ¢ M3K
ELC-SU-5179-TCO | PenenHas 3alumMta CUCTEMbI 3IIEKTPOCHA0XEHNS U03 | 06.04.2021
CxeMbl aBTOMaTM4YECKOro U Py4YHOro BKIOYEHMST pe3epBa 06.06.2017
ELC-SU-1227-TCO | BbICOKOBOSIbTHbLIX M HU3KOBOSbTHBIX pacnpenenurenbHbiX 2
YCTPOWCTB
ELC-SU-2643-TCO | Cuctembl 6ecrnepeboiHOro nutaHus 2 10.07.2019
PacnpenyCTpOMCTBO HMU3KOrO HarnpsbkeHusl, LWUTOBbIE 12.08.2019
ELC-SU-6029-TCO | ctaHuun ynpaBneHna v wunHonpoBoabl B cbopke no| 3E
knacudpukaumm MOK
P-ST-2060 DaneKTpnYeckne OaHONMNHENHbIE CXEMBI 2 01.11.2017
P-ST-2064 [MpUHUMNBI NPOEKTUPOBAHUS 9HEPrOCUCTEMBI 1 13.01.2011
O-ST-2012 MpuHUMNbI KNaccudKrKaumMmn onacHbIX 30H 2 10.09.2016
Tb-118 lMpoBeaeHve paboT B 3NEKTPOYCTaHOBKAX 2014
PAK-SU-17.01- ManomolHble gBuraTtenu no craHgapty MOK (oo 0
TCO 350«kBT 1 750B)
ManomoluHble gBuratenu no craHgapty MOK (oo 11.02.2020
ELC-SU-5178-TCO 350kBT 1 7508) 4
P-ST-6068 Bobbiwka 3a3emnenns 23.10.2012
20.07.2006
P-ST-5083 O6sna3aTenbHble TpeboBaHMSA, HOPMbI U CTaHA4aPTbl ANd 0
anekTpoobopyanoBaHus
YcnosHble 0603HaYeHUs 1 obLwme npumMedaHus no
P-ST-2061 MOHTaXy K CXemMaM pacronoXxeHns 2
3NeKTpoobopyaoBaHus
YcnosHble 0603HaYeHUs 1 06LLMeE NPUMEYaHNs No 23.05.2019
P-ST-6001-02 MOHTaXy K CXeMaM pacrnofoXeHns 3
anekTpoobopyaoBaHus
24.05.2019
P-ST-6002-01 YcnoBHble rpadmyeckne o6o3HaveHmsa n obime 1
npuMeYaHuns
P-ST-6002-02 YcnosHble 0603HaYeHns 1 obLve NpuMeYaHus 1 24.05.2019
P-ST-6003 O6LUMe NPUHLMMNBI-3a3eMIeHNe U 3aLmMTa OT MOJTHMIA 1 07.03.2017
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P.ST-6004 OCHOBHblE NPUHLMMbI 3a3EMMEHUS ] 03.04.2017
Kabenu n cuctemol ynpaBnenuns
P-ST-6011 MapK1poBKa W cUnoBbix kabenen 0 |23.10.2012
P-ST-6012-01 Tunbl M pacnonoXeHue pacnpenenuTenbHbIX KopoBok 0 |07.12.2012
P-ST-6012-02 Tunbl U YCTPONCTBO COEAMHUTESbHBIX KOPOBOK 0 |07.12.2012
P-ST-6012-03 TwNbl M YCTPONCTBO COEANHUTENBHBIX KOPOBOK 0 |07.12.2012
P-ST-6014 MapkupoBska kabenei 1 un uo2 | 25.05.2017
P-ST-6057 3asemneHve kabensHoM Nomnku 0 |18.02.2013
P-ST-6060 LLInHa 3a3eMneHns], Kpensawascs K nony 0 18.02.2013
P.ST-6070 LLIMHa 3a3eMNEHNs C MOHTaXeM Ha BHYTPEHHel 0 18.02.2013
neperopogke
P-ST-2035 [MpoekTMpoBaHWE SNEKTPUYECKON YacTu 2 01.05.2013
P-ST-2040 HWN3KOBOSbTHLIE aCUHXPOHHbIE ABUraTeNu 1 03.04.2008
TexHnyeckune ycnoBus Ha anekTpudeckue kabenu, 22.04.2013
P-ST-2046 KabenbHble YNNOTHUTENN N BCOMOraTenbHbIe 2
KOMMOHEHTHBI.
ELC-DU-5135 TexHn4eckune CTaHaapThI. Y3nbl MOHTaXa. [leTannposka > 05.05.2013
3azemngoLien BTynkm (M10)
Yactb KUIN
SID-SU-5106-TCO | PykoBoactBO MO TEXHUKe 6e3onacHocTu npu 2 21.11.2019
NPOEKTUPOBaHUN
SCP-A-JP-0001 [ononHeHne Kk cTaHgapTHOMY nakeTy pabouyen 7 04.17.2020
OOKYMEHTauum No BceEM ANCUMNIINHAM
A-ST-2008 VcxogHble gaHHble Anst NPOEKTUPOBaHNS 2 26.11.2019
ELC-SU-3551-TCO | JloTtkoBbivi kabenb KM 300 B 3E | 02.08.2019
J-ST 6187 MapknpoBka kabenemn u xun 2 02.05.2019
SID-SU-5106-TCO | PykoBogctBo no  TexHuke  6Ge3onacHoctM  npu 2 21.11.2019
NPOEKTUPOBAHUN
015-0000-ITM- TpeboBaHus K HyMmepauun 1 KOAUPOBKE uo1 | 21.09.2020
SPE-TCO-000-
00002-01
015-0000-ITM- TpeboBaHus k Hymepauun n koguposke KAT C04 | 12.04.2018
SPE-TCO-000-
00002-02
015-0000-ITM- TpeboBaHua K Hymepaumm 1 KogupoBke Tabnuubl € uo2 | 09.12.2020
SPE-TCO-000- KOJOBbIMW 0003HAYEHNAMMU
00002-05
ICM-DU-6003-TCO | OcHOBbI KOHTPOIS U U3MEPEHUN 3E | 15.08.2019
ICM-DU-6025-TCO | ABTOMaTnyeckme cncteMbl 6€30nacHOCTH 2 08.04.2019
ICM-PU-5139-TCO | MoHTax, npoBepka, UCnbITaHWe 1 BBO, B SKCMyaTaLmto 3E | 15.08.2019
KW
ICM-DU-6036-TCO | Cuctema obHapyxeHusi noxapa 1 rasa 3 04.06.2019
FPM-DU-1501- TpeboBaHWs K pasMeLLeHno 4aT4yMKoB ObHapyXeHuWs 1 30.05.2019
TCO noxapa u rasa
J-ST-6179 3asemneHne KMIN npuHumnuanbHas cxema 0 02.12.2013
J-ST-6187 MapknpoBka kabenemn v xun 2 03.08.2017
J-ST-6186 Tabnnykn Ha NnaHenwu/npegynpeanTenbHble 0 19.11.2013
ELC-SU-1675-TCO | MoHTax anekTpoTexHmyeckoro obopynosaHus uo2 |30.12.20
S-ST-6007 HeTann kabenenpoBoaoB 0 08.04.2013
X-000-A-PRO- 3aBeplueHne CTPOUTENBHO-MOHTaXHbIX pabor, 0
10031 npegnyckoBble paboTbl 1 NpuemMo-cgaya
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DOokymeHT Ne Ha3BaHue Pep. OaTta
X-0000-A-PRO- Mpoueaypa No UCNONHUTENBHBIM YepTexam UO1 | 04.02.2021
10169
X-000-A-PRO- MnaH npoBeaeHns Nycko-Hanago4HbIX MepOnpUsaTUN 1
10035
TCO REQM SWP XpaHeHne matepuanoB 1 KoHcepBaums 0bopyaoBaHUA 0
2.6

Pasgen TenekoMMyHMKauum
SID-SU-5106-TCO | PykoBogcTtBo Nno TexHUKe 6e3onacHoCTy npu 2 21.11.2019
NPOEKTUPOBaHUN
SCP-A-JP-0001 [ononHeHue Kk cTaHgapTHOMY nakeTy paboyen 7 04.17.2020
AOKYMEeHTauum no Bcem AnCUMNInHaM
A-ST-2008 McxogHble gaHHble st NPOEKTUPOBaHNSA 2 26.11.2019
ELC-SU-3551-TCO | JloTkoBbin kabenb KUIM 300 B 3E | 02.08.2019
I-ST-6001 YcnoBHble 0603Ha4Y€HUsA CUCTEM CBA3U 1 17.11.2015
J-ST-6187 MapknpoBka kabenemn v xun u02 | 03.08.2017
SID-SU-5106-TCO | PykoBoAcCTBO No TexHUKe 6e3onacHOCTM npu 2 21.11.2019
NPOEKTUPOBAHUN
015-0000-ITM- TpeboBaHus K HyMmepauun 1 KOAUPOBKE uo1 | 21.09.2020
SPE-TCO-000-
00002-01
015-0000-ITM- TpeboBaHua K Hymepaumm 1 KogupoBke Tabnuubl € uo2 | 09.12.2020
SPE-TCO-000- KOJOBbIMW 0003HAYEHNAMMN
00002-05
[-ST-2002 Cucrema TeNekoOMMYHNKaLUMOHHOW MHOPACTPYKTYpbI K 4 18.06.2020
nepegayn nHgpopmaumm TeHrnswespomnn
J-ST-6180 Cucrema 3asemsieHnst CUCTEM CBS3U 0 14.11.2013
J-ST-6187 MapknpoBka kabenemn u xun 2 03.08.2017
J-ST-6186 Tabnnykn Ha NnaHenwu/npegynpeanTenbHble 0 19.11.2013
ELC-SU-1675-TCO | MoHTax anekTpoTexHmyeckoro obopygoBaHus U02 | 30.12.2020
S-ST-6007 HeTanu kabenenpoBoaoB 0 08.04.2013
X-000-A-PRO- 3aBepLUEeHNEe CTPOUTENBHO-MOHTAXHbIX paboT, 0
10031 npeanyckoBble paboTbl U NpuemMo-cgava
X-0000-A-PRO- Mpouenypa No NCNONHUTESbHBIM YepTexam Uo1 | 04.02.2021
10169
X-000-A-PRO- lMnaH npoeeaeHnst Nycko-Hanago4YHbIX MeponpuUATUi 1
10035
TCO REQM SWP XpaHeHne maTepuarnoB 1 KoHcepBauus obopyaoBaHUS 0 16.02.2016
2.6
MpunoxeHue A- MNMpoekTHaa JoKymeHTauus
OokymeHT Ne HasBaHue Pep. CraTtyc pea. Oarta
FeHepanbHbIN NNaH
091-3000-SSS-SPL- | O6ue aaHHble. Mnax paGouel CTpouTencTeo
uo1 mnm
20007-01 nnoLwaakn
ncnonb3oBaHne
091-3000-SSS-SPL- | o oo OHHBII NNaH uUo1 CTpOMvTu?SbCTBO
20008-01 yau
ncnonb3oBaHne
091-3000-AAA-PTP- | Tepputopusi CTapoi KoTebHOiA o1 CTpO":ﬁS"CTBO

20001-01 TWO

Ncnonb3oBaHne
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091-3000-SSS-SPL- Pa3buBo4HbIf nnaH uo1 CTpOMVTﬁS PeTRO

2000501 ncrnonb3oBaHue

091-3000-SSS-SPL- CTtponTenscTeo
20006-01 lMnaH opraHmnsaummn penseda uo1 U

ncnornb3oBaHue

091-3000-SSS-SPL- CTtponTenscTeo
20004-01 [MnaH 3eMnsaHbIX Macc uo1 Unm

ncnorb3oBaHue

091-3000-8SS-SPL- | S ot CTpOMvT.ﬁSbCTBO

2000201 ncnornb3oBaHue

091-3000-SSS-LAY- lMnaH MHXeHepHbIX ceTen uo1 CTPOVIJES PeTeo

2000401 ncnonb3oBaHue

091-3000-SSS-LAY- | MnaH 1 npoaonbHbIit npodunb o1 CTpO”VTIﬁSbCTBO

2000101 AopoTv ncrnonb3oBaHne

091-3000-SSS-DET- . CtpoutenscTso
20002-01 lMonepeYHbIn Npoduib Aoporu uo1 unu

ncnonb3oBaHne

091-3000-SSS-MTO- | BeIoMOCTb MaTepHarnos. Lot CTPO”VTIﬁSbCTBO

20002-01 "eHepanbHbI NNaH JCHONL0BaHME

CTtpouTtenbHas 4Yactb

091-3000-MMM-CAL- | MHxeHepHbIit pacyeT y3rnoBs 1 Uo CTPO”JﬁSbCTBO

20002-01 aeTanen KOHCTpyKLmMi 6allHm HCMONB30BAHME

091-3000-MMM-CAL - NHXeHepHble pacyeThbl hyHOAaMeHTa CTpouTenbCcTBO
20004-01 PapuobaluHn n Tenekom uo1 Unm

KOHTEenHepa ncnornb3oBaHue

CtpontenbcTBo
gggbﬁ?g?_QQQ_LAY_ MnaH pacnonoxeHua doyHaamenTos | UO1 unu

ncrnonb3oBaHue

091-3000-MMM-LAY- | P2AvobaLIHs Ha KT CTpouTensCTBo
20006-01 PacnonoxeHune BepTUKanbHbIX uo1 nnm

NECTHULL, 1 NepexoaHbIX NIoWaaokK NCMOMb30BaHne

091-3000-MMM-MTO- PagnobawwHs Ha KTJ1 BegomocTb CTpouUTenLCTBO
20001-01 MaTepuanos CranbHble uo1 unu

KoHcTpykuwit Jincr 1 MCcronb3oBaH1e

091-3000-MMM-MTO- PapunobawHa Ha KTJ1 BegomocTtb CTpouUTensLCTBO
20001-02 maTepuanos CrarnbHble uo1 unu

KoHcTpyKkumn Jlnct 2 NCMoJSib30BaHNe

091-3000-MMM-LAY- | Pagnobaiums Ha KTL. BbicoTHble CrpoutenecTeo
uo1 unm

2000201 ormetku. Bua A ncnornb3oBaHue

091-3000-MMM-LAY- Efa::lga%:: %a KTL. BbicoTHbIE o CTpOMJﬁSbCTBO

2000501 ncnonb3oBaHue

091-3000-MMM-LAY- PapunobaluHa Ha KTL. BblcoTHble CTpoVTEnbCTBO
20004-01 otmeTku. Bupg C Uo1 MU

ncrnonb3oBaHue

091-3000-MMM-LAY- PapunobaluHa Ha KTL. BblcoTHble CTpouUTensLCcTBO
20005-01 oTmeTkn. Bug D uo1 unu

ncrnonb3oBaHne
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i i i _ | Papnobawns Ha KTL. JeTanu CtpontenbcTBo
28803598? MMM-DET CTpoutenbHbIX KOHCTPYKUUIA. Y3anbl uo1 mnm
n Paspessbl. Jluct 1 ncnosb3oBaHne
091-3000-MMM-DET- PaguobawHsa Ha KTL. detanu CtpontenbcTBo
20005-02 CTpoutenbHbIX KOHCTPYKLUUIA. Y3nbl uo1 mnm
n Paspessbl. Jluct 2 ncnonb3oBaHne
091-3000-MMM-DET- PagnobawwHsa Ha KTL. Jetanu CtpontenbcTBo
20005-03 CTpoutenbHbIX KOHCTPYKUUIA. Y3anbl uo1 unm
n Paspessbl. Jluct 3 ncnonb3oBaHne
PapunobawiHa Ha KTJ1 deTtanu CTDOUTENLETRO
091-3000-MMM-DET- | CtpoutenbHbix CTanbHbIX Uo1 P -
20006-01 KoHcTpykumin Yanel n Paspesbl
ucnonb3oBaHue
BepTuKanbHbIX JlecTHuy, JIncTt 1
PapunobawiHa Ha KTJ1 detanu CTOOUTENLCTEO
091-3000-MMM-DET- | CtpoutenbHbix CTanbHbIX Uo1 P i
20006-02 KoHcTpykumin Yanel n Paspesbl
ucnornb3oBaHue
BepTuKanbeHbIX JlecTHuy, JInct 2
PapunobawiHa Ha KTJ1 deTanu CTOOUTENLCTRO
091-3000-MMM-DET- | CtpoutenbHbix CTanbHbIX Uo1 P i
20006-03 KoHcTpykumin Yanel u Paspesbl
ucnornb3oBaHue
BepTuKanbHbIX JlectHuy Jlnct 3
091-3000-MMM-DET- PaguobawHsa Ha KTL. detanu CtpontenbcTBo
20005-04 CTpoutenbHbIX KOHCTPYKLUUIA. Y3nbl uo1 mnm
n Paspessbl. Jluct 4 ncnonb3oBaHne
091-3000-MMM-DET- PagnobawwHsa Ha KTL. Jetanu CtpontenbcTBo
20005-05 CTpoutenbHbIX KOHCTPYKUUIA. Y3nbl uo1 unm
n Paspessbl. Jluct 5 ncnonb3oBaHne
i i i _ | Cxema cyHpameHTa. dyHaameHT CtpontenbcTBo
33(1)0%(38? QQQ-LAY TmMn F7 Onopsbl KabenbHoro JloTka uo1 unm
ncnornb3oBaHue
i i ) | eTtanu cTpouTesibHbIX CTanbHbIX CtpouTtenbcTBo
2880%98? MMM-LAY KOHCTPYKUMI. Onopbl KabernbHbIX uo1 nnu
notkoB. Onopa tmn 1, 2 ncrnonb3oBaHue
091-3000-MMM-LAY- JeTanu cTpouTenbHbIX CTanbHbIX CtpontenbcTBo
20009-02 KOHCTPYKUMI. Onopbl KabernbHbIX uo1 nnu
notkoB. Onopa tmn 1, 2 ncrnonb3oBaHue
PapuobaluHa Ha KTJ1 Cxema CTOOUTENLETBO
091-3000-MMM-LAY- | CtpontenbHbix CTanbHbIX Uo1 P .
20007-01 KoHcTpykumin MNnaxel MNnowanok
ncnonb3oBaHve
Jlnct 1
PapuobaluHa Ha KTJ1 Cxema CTOOUTENLCTBO
091-3000-MMM-LAY- | CtpoutenbHbix CTanbHbIX U0 P .
20007-02 KoHcTpykumn MNnaxel MNMnowanok
ncnonb3oBaHve
Jlner 2
PapuobawuHa Ha KTJ1 Cxema CTOOUTENLCTBO
091-3000-MMM-LAY- | CtpontenbHbix CTanbHbIX Uo1 P .
20007-03 KoHcTpykuwmin Mnaxbl MNnowaaok
ncnonb3oBaHve
Jlnct 3
O6wwme [OaHHble. KOHCTpyKLUMIA CtpontenbcTBo
ggg;%?g?_MMM_LAY_ MeTtannuueckue uo1 unm
ncnonb3oBaHue
) ) 1 av. | Hetanu XKenesobetoHa CtpouTenbcteo
2880%98? QQQ-LAY dyHoameHToB dyHaameHT Mog uo1 unu
Mnowaaky fdoctyna Tun F4, F5 ncnonb3oBaHme
CXEMA oYHOAMEHTA CtpontenbcTBo
gggbzqgg'QQQ'LAY' ®YHIAMEHT TV F7 OMOPbI Uo1 M
KABEJIbHOIO JIOTKA Ncnonb3oBaHve
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Cxema CtpoutenbHoro beTtoHa CtpontenbcTBo
288-138(?8(1)-MMM-LAY- Cxema PacnonoxeHust uo1 unm
Kabenenposoaos. Jlnct1 ncnosnb3oBaHue
091-3000-MMM-LAY- Cxema CtpoutensHoro betoHa CTpoutenbcTBO
20018-02 Cxema PacnonoxeHus uo1 nnm
KaGenenpoBogos. Jluct2 ncnonb3oBaHme
091-3000-MMM-LAY- Cxema CrtpoutensHoro betoHa CTpoutenbcTBO
20018-03 Cxema PacnonoxeHuns uo1 unu
KaGenenpoBogos. Jlnct3 ncnonb3oBaHne
091-3000-MMM-LAY- Cxema CtpoutenbHoro betoHa CtpontenbcTBo
20018-04 Cxema PacnonoxeHuns uo1 unu
KaGenenpoeogos. Jluct4 ncnonb3oBaHne
Cxema CtpoutenbHoro betoHa CtpontenbcTtBo
ggg%?gg'MMM'LAY' Cxema PacnonoxeHus Uo1 unm
KabenenpoBoaos. Jluct5 MCMosib30oBaHne
i i i _ | Qetanu XenesobeTtoHa CtpontenbcTBo
ggg&og? MMM-DET dyHgameHTOB ApMMpoBaHme uo1 mnm
Kabenenposoaos JInct1 ncnosnb3oBaHue
091-3000-MMM-DET- | T2 XenesobeToHa CtpouTenbcteo
20014-02 dyHaoameHTOB ApMupoBaHmne uo1 mnm
KaGenenpoBogos Jlnct2 ncnonb3oBaHme
i i i _ | Detanu >KenesobeToHa CtpoutenbcTBO
28(1)0:288? QQQ-DET ®yHpamenToB [letanu dyHpaamerHta | UO1 nnu
Mog KoHTtenHep Tun F2 ncnonb3oBaHme
091-3000-QQQ-LAY- | Cxema ®yHaameHTa OyHOAMEHT U01 CTpOMVTIﬁSbCTBO
20007-01 Mog KoHTtenHep Tun F2
Ncnonb3oBaHve
i i i _ | Cxema cyHaameHTOB CtpontenbcTBo
2880%98? QQQ-LAY dyHpgameHT TMn F3 Mog Onopel uo1 unu
OcBelleHus Ncnonb3oBaHne
091-3000-QQQ-DET- | Cxema ®yHaoameHTa detanu Uo1 CTpOMVTIﬁSbCTBO
20003-01 dyHpameHTa Mog bawHio Tun F1 CTIONb30BAHME
091-3000-QQQ-LAY- | Cxema dyHaameHTa OyHOAMEHT Uo1 CTpOMVTﬁSbCTBO
20006-01 MNog BawHio Tun F1
Ncnonb3oBaHue
091-3000-QQQ-LAY- | dyHgameHT MNog BawHio Tun F1 Uol CTpOMVTIﬁSbCTBO
20006-02 CeawHoe [Mone
Ncnonb3oBaHve
091-3000-QQQ-LAY- | Cxema CtpoutenbHbIX BETOHHbIX U01 CTpOMVTIﬁSbCTBO
20010-01 KoHcTpykumn Ceas 400x400x12000
Ncnonb3oBaHve
i i i _ | QeTtanu CtpoutesnbHbix CTanbHbIX CtpontenbcTtBo
2880%98? MMM-DET KoHcTpykumi MNMnatdopma Joctyna uo1 mnm
K Tenekom KoHTterHepy. JlucT 1 ncnosb3oBaHve
i i i _ | AeTtanu CtpoutesnbHbix CTanbHbIX CtpontenbcTBo
28(1)0%082 MMM-DET KoHcTpykumin Mnatdopma Joctyna uo1 mnm
K Tenekom KoHTternHepy. Jluct 2 ncnosib3oBaHve
091-3000-MMM-LAY- Cxema CTtpoutenbHbiX CTanbHbIX CtpontenbcTBo
20011-01 KoHcTpykumin Mnatdopma Joctyna uol mnm
K Tenekom KoHTenHepy ncnosb3oBaHve
091-3000-MMM-DET- Oetanu CtpoutensHbix CTanbHbIX CtpontenbcTBo
20007-01 KoHcTpykumin Hasec BHellHero uol mnm
brioka KoHgnuunoHepa ncnonb3oBaHme
091-3000-MMM-DET- Oetanu CtpoutensHbix CTanbHbIX CtpontenbcTBo
20007-02 KoHcTpykumi HaBec BHeluHero uo1 nnu
brnoka KoHanumnoHepa MCMOoJib30BaHNe

Page 75 of 81




Explanatory note/ MNosicHutenbHas 3anvcka

Revision / Pegakuusa U02

091-3000-MMM-LAY- Cxema CTvaI/ITeJ'IbeIX CranbHbIX CTpoVTEnbCTBO
KoHcTpykumnn Hasec BHellHero uo1 mnm
20010-01
Bnoka KoHauuunoHepa ncnonb3oBaHve
091-3000-QQQ-MTO- | BegomocTb MaTepuarnos o CTpoutensCcTao
Uo1 unm
20001-01 KOHCTPYKLMAM Xene306eTOHHbIM
ncnonb3oBaHune
O6wme gaHHble. KoHCTpyKUMIA CTpoutenbcTBO
091-3000-QQQ-LAY- |\ os06eTOHHbIG. o1 WU
20011-01
NCnorb3oBaHne
AneKkTpoTexHMUyeckas 4YacTb
091-3000-PPP- OBuie panHble. Uy | CTPOMTenkeTEe
LST-20001-01 OnNeKTPOTEXHUYECKNE PELLEHMS
ncnonb3oBaHve
0-3300-P-7988- OpHonyHeltHas cxema OPT, 3300- | o CTPO"'VTUbeCTBO
00620P1 PSB-20764, 3300-SWB-19555
ncnonb3oBaHve
091-3000-PPP- OpfHonuHenHas cxema Uo1 CTpOV‘JﬁSbCTBO
DSL-20020-01 pacnpeguwmTta 091-3000-PDB-51392
ncnonb3oBaHve
091-3000-PPP- OZAHOMMHEHas CXeMa Lo CTPO“Jﬁ;bCTBO
DSL-20020-02 pacnpeguwmTta 091-3000-PDB-51392
ncnonb3oBaHue
091-3000-PPP- [lepeyeHb aneKTpUYecKnx Harpy3ok uo1 CTpOMleJ?SbCTBO
SEL-20002-01 P P Py
NCnornb3oBaHne
091-3000-PPP- Cxema Tpacchl nuTarLlero kabens uo1 CTpOMJﬁS PR
LAY-20033-01 P L
ncnonb3oBaHve
091-3000-PPP- Cxema Tpaccbl nuTatoLLero kabens uo1 CTpOMvTu?S PeTee
LAY-20033-02 P L
ncnonb3oBaHve
091-3000-PPP- Cxema Tpacchl kaberns 1 cxema Uo1 CTpO”VTIﬁS"CTBO
LAY-20032-01 ocBelleHud
ncnonb3oBaHne
091-3000-PPP- Cxema  3asemneHus  MnOWaAKA | o CTpO”VTIﬁSbCTBO
LAY-20034-01 pagmoballuHm
ncnonb3oBaHne
LAY-20035-01 Lt Wwan
pagmobaluHm ncnonb3oBaHue
091-3000-PPP- (l\iéﬁrljesa UTbl paCHst_l'lgmzHMKj uUo1 CTPOVIJES "o
LAY-20035-02 - Wwan
pagnoballHn ncnonb3oBaHve
LAY-20036-01 pai w
pagnoballHu ncnonb3oBaHve
091-3000-PPP- BrnoyHas MHorokabenbHasa npoxoaka | UO1 CTpOMvTu?SbCTBO
DET-20011 POXOA
ncnonb3oBaHve
0-3000-P-6103- KaBenbHbIil XypHan HoBOV CrpoutenscTso
Uo1 nnm
00620P1 NoAcCTaHLUMN ANt HACOCHbIX
ncnonb3oBaHne
091-3000-PPP- KabenbHbI XXypHan pacnpealmuTa uo1 CTpOMleJ?SbCTBO
SCH-20001-01 ypHan pacnpeaty
NCnonb3oBaHne
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KpuBasi koopanHauum ycTaBok CTpouTenbcTBo
gsgésgggéz%ﬁ_ 3awmTbl Ans wuta 091-3000-PDB- Uo1 unm
51392 ncnonb3oBaHne
091-3000-PPP- OTueT 0 pacyeTe 3a3eMrieHuns uo1 CTpOMvTu?S P
CAL-20003-01
ncnonb3oBaHve
091-3000-PPP- OTueT pacyeTa MOSHMNE3ALLMTDI uo1 CTpOMvTU?S P
CAL-20001-01
ncnonb3oBaHve
091-3000-PPP-MTO- | BeaomocTb 351EKTPOTEXHNYECKUX U0 CrpouTenscTao
20005-01 maTepuasnos v
ncnonb3oBaHve
091-3000-PPP-MTO- | BegomocTb aneKTpOTEXHNYECKUX Uo1 CrpouTentcrso
20004-01 MaTtepunanoB KoHTelHepa vnn
ncnonb3oBaHne
091-3000-PDB-DSH- OnpocHON NNUCT pacnpealmTa uo1 CTpOMvTu?S PR
20003-01
Ncnonb3oBaHne
KUMnA
CTpoutenbcTBO
ggébﬁ?g?'JJJ'LST_ Ob6wwe gaHHble - KNM Uo1 nnm
ncnonb3oBaHve
091-3000-JJJ-IBD- CTpykTypHas 6nok cxema kabens uo1 CTpouTtenbcTBO
20001-01 KU unm
ncnonb3oBaHve
091-3000-JJJ-LAY- Cxema noxxapHow 1 razoBom uo1 CtpontenbcTtBo
20013-01 curHanusaumu unu
Ncnonb3oBaHne
091-3000-JJJ-ITD- Cxema mexcoeauHeHnn uo1 CtpontenbcTBo
20014-01 mnm
ncnonb3oBaHne
091-3000-JJJ-IND- MepeyveHb o6opynoBaHua KT uo1 CTpoutenbcTBoO
20001-01 mnm
ncnonb3oBaHne
091-3000-JJJ-JSC- KabenbHbin xypHan KU uo1 CtpontenbcTBo
20002-01 mnm
ncnonb3oBaHve
091-3000-JJJ-LOP- MetenbHasa cxema KA 080-XS- uo1 CTpouTtenbcTBO
20002-01 3001253 nnu
ncnonb3oBaHve
091-3000-JJJ-LOP- MeTenbHas cxema KMIM 080-XA- uo1 CtpontenbcTtBo
20003-01 3001253 unu
ncnonb3oBaHne
091-3000-JJJ-LOP- MeTenbHas cxema KMIM 080-XS- uo1 CtpontenbcTBo
20004-01 3001254-1 nnm
ncnonb3oBaHne
091-3000-JJJ-LOP- MetenbHasa cxema KT 080-XS- uo1 CTpoutenbcTBo
20005-01 3001254-2 nnm
Ncnonb3oBaHne
091-3000-JJJ-LOP- MetenbHasa cxema KT 080-XS- uo1 CTpoutenbcTBo
20006-01 3001253 unm
ncnonb3oBaHve
091-3000-JJJ-LOP- MetenbHasa cxema KT 080-XS- uo1 CTpouTtenbcTBO
20007-01 3001254-3 unu
ncnonb3oBaHve

Page 77 of 81




Explanatory note/ MNosicHutenbHas 3anvcka

Revision / Pegakuusa U02

091-3000-JJJ-LOP- MeTenbHas cxema KMIM 080-XS- uo1 CtpontenbcTBo
20008-01 3001254-4 nnm
NCcnonb3oBaHne
091-3000-JJJ-LOP- MetenbHasa cxema KA 080-XA- Uo1 CTpouTtenbcTBO
20009-01 3001254-2 nnm
ncnonb3oBaHve
0-3000-J-5337-01- MpuHUMNManbHasa cxema uo1 CtpoutenbcTBO
00620 pacnpeakopobku / naHenm mnm
kabenbHble cBa3u wkad 1C-3000-J- ncnonb3oBaHune
3102-C300
0-3000-J-5337-05- MpuHUMNManbHasa cxema uo1 CTpoutenbcTBo
00620 pacnpeakopobku / naHenm unu
kabenbHble cBsa3un wkad 1C-3000-J- ncnonb3oBaHune
3102-C300
0-3000-J-5331-08- O6wee pacnonoxeHue B wkady IC- | UO1 CtpontenbcTBo
00620 3000-J-3046 nnm
ncnonb3oBaHve
0-3000-J-5331-18- LUkad nogkntoveHnsa curHanusaumm uo1 CTpouTtenbcTBO
00620 IC-3000-J-3046 nnm
ncnonb3oBaHve
091-3000-JJJ-JCR- Cxema Tpacchbl kabenst KM uo1 CtpontenbcTBo
20001-01 KOHTENHEpP CUCTEMbI mnm
TeNneKoOMMYHMKaunm Ncnonb3oBaHve
091-3000-JJJ-JCR- Cxema Tpacchl kabens KM go uo1 CtpontenbcTtBo
20002-01 HaCOCHOM cTaHUun unu
Ncnonb3oBaHne
091-3000-JJJ-JCR- Cxema Tpacchbl kabenst KM uo1 CtpontenbcTBo
20003-01 HacocHasi CTaHLMs NoXapHOW BoAb! unm
Ncnonb3oBaHne
091-3000-JJJ-PRO- Moo uo1 CTpoutenbcTBo
50006-01 poueaypa YHKLMOHANbHbIX .
NcnbITaHUN
Ncnonb3oBaHue
091-3000-JJJ-MTO- Crpoutentctao
20003-01 BenomocTb pacxoaHblix matepuanos | UO1 unm
Ncnonb3oBaHve
091-3000-JJJ-CFD- MaTpuyHas cxema npuymnH n uo1 CtpontenbcTtBo
20001-01 cneacTBun unu
NCnonb3oBaHve
091-3000-JJJ-PRO- Mpouenypa NpoBepKN MaTPUYHOM uo1 CtpontenbcTtBo
20005-01 CXeMbl NPUYNH N CreacTBUi unu
Ncnonb3oBaHne
091-3000-JJJ-DSH- TUCT TEXHUYECKIX AAHHBIX — PyuHOi uo1 CtpoutenbcTBo
20862-01 N mnm
noXapHbI n3BeLlaTenb
Ncnonb3oBaHne
091-3000-JJJ-DSH- JICT TEXHUUECKMX AAHHBIX — PYUHOV uo1 CTpoutenbcTBo
20870-01 - mnm
noXkapHbI n3eeLlartenb
Ncnonb3oBaHue
091-3000-JJJ-DSH- JIUCT TeXHUUECKUX AaHHbBIX — uo1 CTpouTtenbcTBO
20863-01 mnm
HeTekTop Abima / Tenna
ncnonb3oBaHve
091-3000-JJJ-DSH- JIVICT TEXHUYECKUX AaHHbIX — uo1 CTpouTtenbcTBO
20864-01 unu
HeTekTop abima / Tenna
Ncnonb3oBaHve
091-3000-JJJ-DSH- JINCT TeXHMYECKIX AGHHBIX — uo1 CtpontenbcTtBo
20865-01 mnm
HeTekTop abima / Tenna
ncnonb3oBaHne
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091-3000-JJJ-DSH- JINCT TEXHUYECKNX AaHHbIX — uo1 CtpontenbcTBo
20866-01 CBeT03BYKOBOW ONoBeLLaTesnb unm
(BHYTpEHHUI) ncnosb3oBaHve
091-3000-JJJ-DSH- JINCT TeXHNYEeCcKUX AaHHbIX — uo1 CTpoutenbcTBo
20867-01 CBeT03BYKOBOW OMNoBeLLaTesb mnm
(Hapy>kHbIN) ncnonb3oBaHune
091-3000-JJJ-DSH- JInCcT TexHnYecKkux AaHHbIX — uo1 CTpouTtenbcTBO
20868-01 CBeT03BYKOBOW OMnoBeLLaTens unu
(HapyXHbli) ncnonb3oBaHve
CBsi3b n Tenekom
091-3000-11I-TCB- C1pykTypHas 6rnok-cxema kabens uo1 CtpontenbcTtBo
20001-01 Tenekom unu
ncnonb3oBaHue
091-3000-11I-TID- Cxema MexcoeguHEeHUN TeNekomM uo1 CtpontenbcTBo
20003-01 ans obopygosaHns TETRA unu
ncrnonb3oBaHue
091-3000-III-TID- Cxema mexcoeguHeHun Tenekom uo1 CTpoutenbcTBo
20004-01 ans obopygoeaHns TETRA unu
ncrnonb3oBaHue
091-3000-III-TID- Cxema mexcoeguHeHUn Tenekom uo1 CTpouTtenbcTBO
20005-01 ans cuctembl LORaWAN unu
ncnonb3oBaHue
091-3000-III-TID- Cxema mexcoeguHeHUn Tenekom uo1 CTpouTtenbcTBO
20006-01 ansa obopynoaHua Cambium unu
MCnonb3oBaHne
091-3000-III-TID- Cxema mexcoeguHeHUn Tenekom uo1 CtpontenbcTtBo
20008-01 anst 6aTapenHomn CTONKN unu
ncnonb3oBaHue
091-3000-III-TID- Cxema MmexcoeguHeHUn BOK Ans uo1 CtpontenbcTBo
20009-01 onTun4yeckoro kpocca 080-RQP- nnm
091-3000-III-TID- 3000039 ncnomnb3oBaHue
20009-02
091-3000-III-TID- Cxema mexcoeaguHeHun BoK Ans uo1 CtpontenbcTtBo
20010-01 onTtuyeckoro kpocca 080-RQP- nnu
091-3000-III-TID- 3000040 ncnomnb3oBaHme
20010-02
091-3000-III-TID- Cxema mexcoeaguHeHun BoK Ans uo1 CtpontenbcTtBo
20011-01 onTtuyeckoro kpocca 080-RQP- nnu
091-3000-III-TID- 3000041 ncnomnb3oBaHme
20011-02
091-3000-III-TID- Cxema mexcoeauHeHun Bok Ans uo1 CtpontenbcTBo
20012-01 ontun4yeckoro kpocca 080-RQP- mnn
091-3000-I1I-TID- 3000042 ncnonb3oBaHne
20012-02
091-3000-III-TID- Cxema mexcoeamHeHun BoK Ans uo1 CTpouTtenbcTBO
20013-01 onTtmn4yeckoro kpocca 080-RQP- mnn
091-3000-I1I-TID- 3000043 ncnonb3oBaHne
20013-02
091-3000-III-TID- Cxema mexcoeamHeHnn BoK Ans uo1 CTpouTtenbcTBO
20014-01 ontmn4yeckoro kpocca 080-RQP- mnn
091-3000-11I-TID- 3000044 ncnonb3oBaHne
20014-02
091-3000-III-TID- Cxema mexcoeamHeHnn BOK Ans uo1 CTpouTtenbcTBo
20015-01 onTunyeckoro kpocca 080-RQP- unm
091-3000-11I-TID- 3000045 ncnonb3oBaHne
20015-02
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091-3000-I1I-LAY- Cxema pacnonoxeHus uo1 CtpontenbcTBo
20003-01 TenekoMmyHukaumm KoHTenHep mnm

CUCTEMbI TENEKOMMYHUKALNIA ncnonb3oBaHue

091-3000-111-LAY- Cxema pacnonoxeHus uo1 CtpontenbcTBo
20004-01 TenekoMmyHukauuui. Nnax mnm

pacnonoXeHus aHTEHH ncnonb3oBaHue

091-3000-111-LAY- MnaH kabenbHbIX Tpacc oT uo1 CtpontenbcTBo
20005-01 TeNeKOMMYHUKaLMOHHOro unu

KOHTEeNHepa 4o pagmoballHm ncnonb3oBaHve

091-3000-I1I-LAY- MnaH Tpaccel BOK go ocHoBHOM uo1 CtpontenbcTtBo
20007-01 nogcTaHumm unu

NCcnonb3oBaHve

091-3000-I1I-LAY- MnaH Tpaccel BOK go ctapon uo1 CtpontenbcTBo
20006-01 KOTenbHOM unu

ncnornb3oBaHue

091-3000-I1I-LAY- MnaH Tpaccel BOK BHYyTpu ocHoBHOM | UO1 CtpontenbcTBo
20009-01 noactaHumun unm

ncnonb3oBaHue

091-3000-111-LAY- MnaH Tpaccel BOK BHYTpU cTapon uo1 CtpontenbcTBo
20008-01 KOTenbHOM unu

Ncnonb3oBaHue

091-3000-111-1SC- >KypHan Tenekom kabenemn uo1 CtpontenbcTBo
20001-01 nnm

Ncnonb3oBaHve

091-3000-111-TIN- NHaekc obopynoBaHus CBA3M uo1 CtpontenbcTtBo
20001-01 nnm

Ncnonb3oBaHve

091-3000-11I-DET- O6Lwmn BMA kabenbHbIX N TPYOHbIX uo1 CtpontenbcTtBo
20001-01 BBOJOB unu

ncnornb3oBaHue

091-3000-11I-DET- Ctonka MTS4 n pacwmperns MTS 4 | UO1 CtpontenbcTBo
20002-01 unu

ncnonb3oBaHue

091-3000-111-DET- Ctonka MTS 4 u pacwmpeHua MTS uo1 CtpontenbcTBo
20003-01 4 nnm

Ncnonb3oBaHue

091-3000-11I-DET- BatapeiHble CTONKM uo1 CtpontenbcTBo
20004-01 nnm

ncnonb3oBaHve

091-3000-11I-DET- Wkad IT / TenekoMmyHukaumoHHbin | UO1 CtpontenbcTBo
20005-01 080-CT-300000-0005 unu

Ncnonb3oBaHve

091-3000-11I-DET- Wkad IT / TenekoMmyHmkaumoHHbin | UO1 CtpontenbcTtBo
20006-01 59-ST-30001 nnm

ncnornb3oBaHune

091-3000-11I-DET- KpoccoBbii LwKadg cuctemsbl | UO1 CtpontenbcTBo
20007-01 TenekoMmyHuKaumm unm

59-MT-30002 ncnonb3oBaHue

091-3000-111-DET- KpoccoBhin wkadp cuctembl | UO1 CtpontenbcTBo
20008-01 TenekoMmyHuKaumm mnm

080-MT-3000BH-0010 ncnonb3oBaHue

091-3000-1I-MTO- lMepe4veHb maTepuanoB Tenekom uo1 CTpouTtenbcTBO
20001-01 unu

Ncnonb3oBaHve

CTpouTtenbcTBO
gggbﬁ?g?'”l'l‘sr O6Lwme aaHHble - Tenekom uo1 unm

Ncnonb3oBaHve
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OTtonneHune, BeHtunauua n KoHAMLMOHMpPOBaHue

091-0030-HHH-LAY- MnaH CHCTEMbI OTOMINEHNS. uo1 CtpontenbcTBo
KoHTenHep Cuctemsl nnu
20001-01 T o
eNeKOMMYHMKaLni Ncnonb3oBaHne
091-0030-HHH-LAY- MnaH cuctemsl ) uo1 CtpontenbcTBo
KOHAMLMOHUpOoBaHUA. KoHTenHep nnm
20002-01 N
Cuctembl TenekoMmyHukKauum Ncnonb3oBaHve
091-3000-HHH-CAL- | TennoTexHU4YeCKnin pacyeT CUCTEM uo1 CTpouTenseTao
nnm
20001 oTonneHns
Ncnonb3oBaHve
091-3000-HHH-CAL- | , Uo1 | Crpoutensctso
acyeT TennonoTepb nnm
20002
ncnornb3oBaHune
091-3000-HHH-CAL- Uo1 | Crpoutenscteo
Pac4yeT cuctem oxnaxaeHus nnm
20003
ncnonb3oBaHue
OnpocHoOM NUCT Ha YCTaHOBKY uo1 CtpontenbcTBo
091-3000-HHH-DSH- | KOHOUUWOHUPOBAHNA BO3adyXa Mo3, unu
20003-01 Ne 091-3000-CD-003, 091-3000-CD- ncnonb3oBaHue
004
091-3000-HHH-DSH- OnpocHowm nmcT Ha SJ'IeKTpVI.‘-IeCKVIVI uo1 CtpontenbcTBo
20004-01 oTonuTenbHbIN Npnbop nos: 091- mnm
3000-EH-002, 091-3000-EH-003 ncnonb3oBaHue
091-3000-HHH-DES- | O6wme gaHHble. KonTeitHep uo1 S;EO"'TG”"CTBO
20001-01 Cuctembl TenekoMmyHukauum
Ncnonb3oBaHve
091-3000-HHH-MTO- uo1 CTpouTtenbcTBO
20001-01 BepomocTb pacxoga maTepuanos nnm
Ncnonb3oBaHve
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