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1. GENERAL

1.1 INTRODUCTION

KTL Switchgear Upgrade at Tengiz field is planned as the part of Phase 3 of the Project. According to
the current plan it is intended to implement KTL Switchgear Upgrade Project in 2 stages.

It is envisaged to upgrade the existing KTL-1 and KTL-2 power supply system with break-down into
the following start-up packages:

e Main facilities of RP-1.3. (including RP infrastructure, new cable racks/structures,
transformers, modification scope for CDS and Local Control Room)

e Main facilites of RP-2.3. (including RP infrastructure, new cable racks/structures,
transformers, modification scope for CDS and Local Control Room)

e Consumers cutover/connection to RP-1.3, including automation systems
e Consumers cutover/connection to RP-2.3, including automation systems

1.2 ABBREVIATIONS

Abbreviations = Description
AUX Axillary
CDS Central Distribution Substation

CD EP ENG Civil Defence and Emergency Prevention Engineering

ECS Electrical Control System

EDG Emergency Diesel Generator

GWT Ground Water Table

HV High Voltage

HVAC Heating, Ventilation and Air Conditioning

ISWGR Indoor Switchgear

KSU KTL Switchgear Upgrade

LCR Local Control Room

LPO Lost Production Opportunity

LV Low Voltage

MCC Motor Control Center

MV Medium Voltage

PUE RK “Rules for Arrangement of Electrical Installations” Electrical Installation Code of the
Republic of Kazakhstan

PAGA Public Address General Alarm

PAS Process Automation System

PCS Process Control System

RP Raspredelitel'naya Podstantsiya (Russian for Distribution Substation)

RAM Reliability, Availability, and Maintainability

R/IC Reinforced Concrete

S Safety

SAT Site Acceptance Test

SS Substation

SZH Seismic Zoning Hazard

SWGR Switchgear

SWBD Switchboard
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Abbreviations = Description
TCO Tengizchevroil
UPS Uninterruptible Power Supply

1.3 LIST OF REFERENCE DOCUMENTS

1.3.1 LIST OF REGULATORY DOCUMENTS OF THE REPUBLIC OF
KAZAKHSTAN

¢ Technical Regulation "General Fire Safety Requirements” approved by order of RoK Minister of
Internal Affairs No. 405 dated August 17, 2021.

¢ PUE - "Rules for Arrangement of Electrical Installations” approved by the Order of the Minister of
Energy of the Republic of Kazakhstan No. 230 dated March 20, 2015.

¢ SN RK 1.02-03-2011 - Instruction for the order of development, endorsement and approval and
content of project construction documentation;

e GOST 12.1.005-88 Occupational Safety Standards System. "General sanitary requirements for
working zone air”.

e GOST 12.1.010-76 Occupational Safety Standards System. Explosion safety. General requirements;
* SN RK 1.03-05-2011 - Occupational Health and Safety in Construction;
e SN RK 2.04-01-2011 Natural and Artificial Lighting

e SP RK 2.04-104-2012 Natural and Artificial Lighting

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

e SN RK 3.01-03-2011 Plot Plans of Industrial Enterprises

e GOST 25100-2020 Soils. Classification

e SN RKEN 1993-1-10: 2005/2011 Design of Steel Structures

e ST RK EN 1090-2-2011 Fabrication of Steel and Aluminium Structures
e GOST 380-2005 Common quality carbon steel. Grades

e GOST 27772-2015 Rolled Products for Structural Steel Constructions

e SP RK 3.02-142-2014 Designing of Fencing for Sites and Areas of Enterprises, Buildings and
Structures

e SNIP RK 4.01-02-2009 “Water supply. External networks and facilities”,

e ST RK 1714-2007 Fire fighting equipment. Fire fighting equipment. Pressure fire hoses
e SN RK 2.02-01-2019 Fire Safety of Buildings and Facilities

e SP RK 2.04-01-2017 Building climatology

e VSN 21-77 Instructions for the design of heating and ventilation of oil refining and petrochemical
enterprises

1.3.2 LIST OF TCO STANDARDS

e SID-SU-5106-TCO Safety in designs
e 0O-ST-2012 Principles of classification of hazardous areas

e CIV-SU-581-TCO Site preparation, excavation and backfill

e CIV-SU-398-TCO Fabrication of structural and miscellaneous steel
e COM-SU-4743-TCO External coatings

e COM-SU-5191-TCO Coating systems
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e S-ST-2004 Road details
e S-ST-6003-01 Road details
e ELC-DU-5135-TCO General Electrical Design for Onshore Facilities
e ELC-SU-6032-TCO IEC Power and Control Cables up to 36kV
e ELC-SU-4802-TCO Battery Chargers
e ELC-SU-2643-TCO UPS Systems
e H-ST-2100 HVAC Philosophy
e H-ST-2105 HVAC Control Philosophy and Control Panel Specification

1.4 BASIS OF PROJECT DEVELOPMENT

KTL Switchgear Upgrade Project is developed based on the following documents:

1. Work Order No. CW1847769 dated 09.06.2021 to Master Contract No. CW1513716 dated
07.11.2016 between TCO LLP and WoodKSS JSC;

2. Design Assignment No. 015-0000-RGL-PDA-20014-01 approved by Client as of 18 April
2022;

Architectural Planning Assignment No. KZ39VUA00649180 dated 25.04.2022

3
4. Land Allocation Act N0.0149501, Cadastral No0.04-059-020-284 dated 20.04.2010;
5. 015-0000-AAA-RPT-20006-01 Conclusion on the technical inspection

6

X-0000-A-DES-10018 Basis of Design
The integrated engineering surveys of the construction site provided by the Client:

1. Topographical Survey Report 093-0000-AAA-RPT-20018-01 by SSG INDUSTRIES LLP,
2021;

2. Geotechnical Survey Report 093-0000-AAA-RPT-20019-01 by SSG INDUSTRIES LLP,
2021,

3. Topo survey performed by Beksol Services in 2019.
General Designer — WoodKSS JSC (category | design license No. 21008726 dated 19.02.2021).

The Project Client — Tengizchevroil LLP.

According to Rules of determination of general procedure for buildings and facilities categorization to
technically and (or) technologically complicated facilities approved by Order No.165 dated February 28,
2015, the facility criticality rating is adopted as Il (normal), not pertaining to technically complicated - power
transmission lines and other electrical network facilities up to 35 kV (inclusively).

Type of planned activities and other criteria on the basis of which the facilities are categorized as impacting
the environment - category |, exploration and production of hydrocarbons, processing of hydrocarbons, in
accordance with Annex 2 of the Environmental Code of the Republic of Kazakhstan dated January 2,
2021 No. 400-VI ZRK.

Overall standard construction time is 28 months and given in Appendix 1 015-0000-RGL-RDS-20016-01
Construction management plan. Duration of facility construction period makes 48 months as per TCO
construction schedule. Based on this, duration of construction is adopted as 48 months.

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

As additional initial data the specifications for connections to the existing pipelines, telecommunications
and power supply systems, crossings with the existing utilities have been obtained (Volume 1, Book 7 Attached
documents).

e Technical condition for tie-in to new Electrical cable lines- Ne015-0000-RGL-LET-20077-01;
e Technical condition for tie-in to new Instrument and control lines - Ne015-0000-RGL-LET-20079-01;
e Technical condition for tie-in to new Telecom lines - Ne015-0000-RGL-LET-20078-01.

1.6 PROJECT PURPOSE AND OBJECTIVES

The project objective is to install new equipment, ensuring safety for operation and maintenance
personnel. This shall result in ensuring operational flexibility for the equipment maintenance, as well as
minimization of LPO risks related with future failures of the new SWBD's. The main selected alternative is to
install new modular substation buildings (new RP-1.3 and RP-2.3) to accommodate new MV and LV SWGR's
and SWBD's replacing corresponding 0.69kV equipment in RP-1.1/1.2 and RP-2.1/2.2. This alternative allows
for removal, preservation or repurpose of the existing facilities, structures or 0.69kV equipment located in the
existing substations RP-1.1/1.2 and RP-2.1/2.2.

1.7 CONSTRUCTION SITE CHARACTERISTICS

1.7.1 INFORMATION ON CONSTRUCTION AREA CONDITIONS

The construction area is a part of Zhylyoi Region of Atyrau Oblast of the Republic of Kazakhstan and it is
located within Tengiz field. The regional center is Kulsary located at the distance of 110 km; communication is
by means of asphalt motor road and railroad connecting Kulsary and Tengiz field. The oblast center is Atyrau
located at the distance of 350 km; it is reached by asphalt motor road and railroad as well as by special air
flights.
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Picture 1: Tengiz field location

1.7.2 CLIMATIC CONDITIONS

The climate is sharply continental, arid. The continentality and aridity of climate are manifested in sharp
temperature contrasts of day and night, winter and summer and in rapid transition from winter to summer
in short period of spring. The peculiarity of climate is a variability and deficiency of atmospheric
precipitations, little snow and strong snow blow-off, high dryness of air and soil, intensity of evaporation
process and abundance of direct sunlight. The winter is cold, but short; the summer is hot and rather long-
lasting. The close proximity of the Caspian Sea eastern coast virtually does not have a damping effect on
climate of the area.

Climatic parameters are provided as per Geotechnical Survey Report 093-0000-AAA-RPT-20019-01:

Absolute minimum air temperature - minus 31.6°C;
Average temperature of the coldest period - minus 1.4°C;
Standard frost depth for loam and clay — 0.982 m.
Standard frost depth for sandy loams, fine and dusty sands - 1.19m;
Standard zero isotherm penetration depth:

For loam and clay - 1.22m;

For sandy loam, fine and dusty sand - 1.49m.

Maximum average wind speed in March is 6.8 m/s.
Average annual maximum air temperature - plus 24.3°C;
Absolute maximum air temperature - plus 43.0°C;
Climatic area for construction is IV r.

Road-building climatic zone is — V.

RoK wind area - lll.

RoK glaze ice area - Il.

Snow load area - I.

Base wind speed area - V.

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

The topsoil thickness is 0.05m-0.1m.

According to SP RK 2.03-30-2017 (Tab. 6.1) type of soil conditions of the construction site is II.
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1.7.3 HYDROGEOLOGICAL CONDITIONS

The natural sources feeding the water bearing stratum are atmospheric precipitations and areal inflow
running from the North and North-East, at that the second source prevails over the first one. This is explained
by the presence of Peri-Caspian syneclise which is a secondary engineering geological area edged in the
North and the North-East with the secondary engineering geological areas like Ural-Emba (Podural) Plateau
and Obshiy Syrt (upland) within the boundaries of which the powerful non-saline and low-mineralized ground
water bearing horizons are formed; they are discharged to Caspian Sea
aquatorium acting in this particular case as a discharge basis for them. Initially the non-saline and low
mineralized ground waters when migrating from north to south along tectonic crush zones and other natural
subterranean channels contacting with abundant salt-dome structures and salinized sedimentary strata
significantly increases their mineralization (salinity); and they reach the discharge basis as salt
brines. In contrast with atmospheric precipitation this is a powerful and stable feeding source independent of
seasonal fluctuations. Also, this explains the uniformity of ground water chemical composition in
qualitative and quantitative aspect.

An artificial waterlogging of the territory because of huge volume of water leaked from damaged utilities
and other water using facilities within the boundaries of large industrial areas, oil field areas, service-utility
facilities, unregulated discharge of waste water, irrigation of planted land, etc. is more powerful nutrition source
of water bearing stratum over the last ten years due to intensive industrial development of the Caspian Sea
(Peri-Caspian) area. This phenomenon results in a considerable rise of GWL, reduction of its mineralization,
deterioration of the geological and environmental conditions. During the fall and spring flooding the
groundwater level fluctuates within +0.5 — 0.5 m.

1.7.4 AREA SEISMICITY

According to SP RK 2.03-30-2017 seismic zoning map for Atyrau oblast the construction area seismicity
is 5 points as per SZH-475 and 6 points as per SZH-2475. « The values of coefficients S(agR(475)) and
S(agR(2475)) depending on the values of agR(475) and agR(2475) respectively (Table 6.3) - 1.1 < (2.0 - 2.5
agR /g) £ 1.6. There are no unfavourable seismic factors due to geological or topographic conditions.

1.8 CURRENT SITUATION

KTL-1 RP-1.1/1.2 and KTL-2 RP-2.1/2.2 are critical to the Tengiz Oil and Gas Plant Operations, handling
oil production totaling approximately 31,000 t/day (240,000 bbl/day). KTL-1 RP-1.1 and RP-1.2 substations
mainly supply electric power for process trains 1 and 2. KTL-2 RP-2.1 and RP-2.2 substations mainly supply
power for process trains 3 and 4. The distribution substations physically include 10kV switchgear, 0.69 kV
switchboards, 400V lighting switchboards, and the 0.69 kV Emergency Power Switchboards. The KTL
distribution substations source of incoming power supply is the 110/35/10kV Central Distribution Substation
(CDS). In addition, KTL-1 and KTL-2 substations each include a backup emergency generator, located next to
each substation in a separate containerized building that provide independent power supply for 0.69kV
emergency switchboards (010-3300-GEN-50011 for KTL-1, PU-951 for KTL-2).

KTL-1 RP-1.2 and KTL-2 RP-2.2, built in 2001, are expansions to the original substations and built to
relieve the overloaded RP-1.1 (built in 1989) and RP-2.1 (built in 1998) switchboards, respectfully. These
substation expansions are paramount to the process and operations of the facility.

KTL-1 RP-1.2 and KTL-2 RP-2.2 contain the approximately 18-year-old originals:

¢ One (1) 10 kV dual bus (A+B) switchgear and cables (original RP-1.1 loads reused 30-year-old cables);

e Two (2) dual bus (A+B) 0.69kV switchboards, cables (original RP-1.1 loads reused 30-year-old
cables), and 10/0.69kV transformers.

e One (1) dual bus (A+B) 0.4 kV switchboard, cables (original RP-1.1 loads reused 30-year-old cables),
and 10/0.4 kV transformers.

KTL-1 RP-1.2 and KTL-2 RP-2.2 0.69kV switchboards have experienced several recorded arc flash
incidents, causing serious switchboard damage and significant Loss Production Opportunity (LPO). A Crow-
AMSAA quantitative method analysis was performed in 2017 and based on the recorded failures, the failure
rates are not expected to increase but are expected to continue at the same random rate because the
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switchboards are newer and are not facing obsolescence. Due to the historical violent nature of 0.69 kV arc
flashes and the inability of standard equipment to contain them the replacement switchboards will be specified
to meet newer TCO and industry standards.

1.9 DESIGN SCOPE

The project alternative is installation of new modular substation buildings (new RP-1.3 and RP-2.3) to
accommodate new HV and LV switchgears and switchboards to replace connections of the related 0.69 kV
equipment in RP-1.1/1.2 and RP-2.1/2.2.

For the 0.69 kV switchboard and related 10kV switchgear in new substations, a new Electrical Control System
(ECS) and a new Process Automation System (PAS) will be provided in the new substations to integrate the
new 10 kV switchgear and LV Motor Control Center (MCC) into the existing KTL automation systems. CBM
will be included in the electrical equipment to continuously monitor the equipment condition and prevent any
faults which are eliminated by timely maintenance. In addition, new transformers and cable trays/racks will be
installed, where necessary.

Installation of new breakers will also be required at CDS. This project alternative has the following strengths:

1. Shifting loads from existing 10kV switchgear that feeds 10/0.69kV transformers to new 10kV
switchgear that will be separately powered from CDS, will reduce load on existing 10kV switchgear by
about 33% and potentially mitigate the overheating;

2. 0.69kV cutover sequence is adaptable to facility operations schedule, resulting in lowest risk of
unplanned LPO during execution of cable jointing activities;

3. New transformers will be installed in fire protected transformer bays away from buildings, compliant
with current RoK PUE requirements;

4. Construction activity inside the two existing operating substations will be negligible, thereby reducing
safety risks;

5. New substation buildings will be prefabricated, thereby reducing onsite construction/commissioning
activities, resources, permitting and oversight, time;

6. Loads can be rearranged (segregated) and better isolated within each operating train, thereby
improving operations flexibility and RAM;

A more detailed scope summary includes:

KTL-1 Area
e One new modular substation building, RP-1.3, complete with:

o Two oil-filled 35/10 kV transformers (16/20 MVA, to be located outside RP);

e 10kV Switchboard;

o Twelve oil-filled 10/0.69 kV transformers (2.5/3.125 MVA ONAN/ONAF) (to be located outside

RP);

Two oil-filled auxiliary 10/0.4 kV transformers (to be located outside RP);

0.69kV LV switchboards (6 ea.);

Dual feed auxiliary 400V Switchboard;

Segregation and rearrangement of process loads for improved reliability (so one section only

impacts one process area / train);

New Electrical Control System (ECS) equipment including CBM;

¢ New Process Automation System (PAS) equipment (for KSU scope signal Input/Output only)
including: Process Control System (PCS), Safety Instrumented System (SIS), Fire and Gas
System (FGS), PAGA system, security system (badge riders), CCTV system;

¢ New Local Control Room (LCR-12) will house KSU PAS, ECS, and networking equipment.

(LCR-12 will also have fiber optic junction boxes to connect new substations to existing LCR-6’s

in old substations);

380 VAC UPS, DC battery chargers and battery room;

Heating Ventilation Air Conditioning (HVAC);

Lighting, Grounding and Power Distribution Systems;

SAT workstation / lockers, signage, beacons, and emergency equipment, as well as Arc Flash

suits, and Switchgear operating equipment.

Routing of new cables to joint with existing cables:

¢ New power and control cables;
e New cable racks and extensions / tie-ins to existing;
e Splice hardware kits;
Routing of new cables to integrate the ECS, UPS, HVAC and other systems to the PAS equipment in LCR-12.
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KTL-2 Area

e One new modular substation building, RP-2.3, complete with:

Two oil-filled 35/10 kV transformers (16/20 MVA, to be located outside RP);

10 kV Switchboard;

Twelve oil-filled 10/0.69 kV transformers (2.5/3.125 MVA ONAN/ONAF) (to be located outside
RP);Two oil-filled auxiliary 10/0.4 kV transformers (to be located outside RP);

0.69 kV LV switchboards (6 ea.);

Dual feed auxiliary 400 V Switchboard;

Segregation and rearrangement of process loads for improved reliability (so one section only
impacts one process area / train);

New Electrical Control System (ECS) equipment including CBM;

New Process Automation System (PAS) equipment (for KSU scope signal Input/Output only)
including: Process Control System (PCS), Safety Instrumented System (SIS), Fire and Gas
System (FGS), PAGA system, security system (badge riders), CCTV system;

New Local Control Room (LCR-12) will house KSU PAS, ECS, and networking equipment. (LCR-
12 will also have fiber optic junction boxes to connect new substations to existing LCR-6’s in old
substations);

380 VAC UPS, DC battery chargers and battery room;

Heating Ventilation Air Conditioning (HVAC);

Lighting, Grounding and Power Distribution Systems;

SAT workstation / lockers, signage, beacons, and emergency equipment, as well as Arc Flash
suits, and Switchgear operating equipment.

Routing of new cables to joint with existing cables:

New power and control cables;
New cable racks and extensions / tie-ins to existing;
Cable Splicing Kits;

Routing of new cables to integrate the ECS, UPS, HVAC and other systems to the PAS equipment in LCR-12.

CDS and Common Areas

1.10

Two additional 35 kV cubicles with breakers at CDS to feed RP-1.3 and RP-2.3;

Upgrade of two existing 35 kV feeders to feed RP-1.3 and RP-2.3;

Existing duct banks from CDS cable basement to existing cable racks will be used,;

Using of existing and new cable racks from CDS to 35/10 kV transformers, new RP-1.3 and new
RP-2.3;

New feeders with 35 kV cubicles will be integrated into the existing PMCS and NEVA System.

INFORMATION ON CONSTRUCTION START-UP PACKAGES

According to the Client approved KSU schedule four start-up packages were allocated. The construction
facilities grouping into start-up packages is shown in the below Table.

Start-Up Package No. Construction Facility Description

Table 1: Construction Start-Up Packages

Construction
Commencement (year)

Main facilities of RP-1.3. (including RP
infrastructure, crossings and relocation of

18t Start-Up Package existing utilities, access to RP, cable/pipe Q2 2023

racks/structures, transformers, modification
scope for CDS and Local Control Room)

Main facilities of RP-2.3. (including RP
infrastructure, crossings and relocation of

2" Start-Up Package existing utilities, access to RP, cable/pipe Q2 2023

racks/structures, transformers, modification
scope for CDS and Local Control Room)
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Construction

Start-Up Package No. Construction Facility Description Commencement (year)

Consumers cutover/connection to RP-1.3,

rd _
3 Start-Up Package including automation systems

Q32025

Consumers cutover/connection to RP-2.3,

th ~
4% Start-Up Package including automation systems

Q32025

KSU start-up packages commissioning will be performed according to the Client construction schedule.

1.11 INFORMATION ON INVENTION AND PATENT USE IN THE
PROJECT

All project sections have been developed on the basis of the approved design solutions and do not
contain technical solutions covered by patents. In this regard, review for novelty and patentability has
not been carried out.
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2. PLOT PLAN AND TRANSPORT FACILITIES

21 GENERAL

Key indicators of KSU Plot Plan are summarized in the below Table.

e Description UoM Value
No
KSU
1 Area expansion within fenced territory m? Not applicable
2 Additional backfill area m?2 11935
3 Area of pathways, sideways and sites m? 3500
4 Build-up area m? 11200
5 Design area of site m? 9500
Table 2 Plot Plan Key Indicators
22 LAYOUT

Plot Plan and Transport Facilities section covers plot plan and transport facilities solutions for upgraded
areas of existing KTL-1 and 2 Substations.
This package contains all design solutions for construction site preparation and all types of main works for
the designed Substations areas, including grading, landscaping, access routes.

The package includes design solutions for following facilities:

¢ Foundations for substations 35/10/0.69-0.4kV KTL-1/2 RP-1.3/2.3;
¢ Foundations with fire walls for oil transformers 35/10kV;

* Foundations with fire walls for oil transformers 10/0.69kV,;

¢ Foundations with fire walls for oil transformers 10/0.4kV;

¢ Drainage system for transformers 35/10kV;

¢ Foundations and steel structures for cable racks and supports;

¢ Modification of existing steel structures;

e New access ways.

2.3 GRADING

The construction site is located at the existing plant territory.

The areas will be covered with 6F draining material or gravel (see CIV-SU-581-TCO, s. 5.1 and S-ST-
6002-01 for 1B, 6F and gravel fill material) for protection against flooding with rain or melt water.

The newly designed areas will have solid grading to project elevations. The fill height for the newly
designed areas varies. The average fill height varies in the range from 200 to 600 mm.

The upgrade project areas grading elevations are linked to the existing site elevations.

The selected filling materials (i.e. sand type 1B and crushed stone type 6F) have a high filtration capacity,
which provides free drainage of rainwater and melt water (during site surface snow cover melting) through the
body of the fill.
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The fill is performed in 0.15m thick layers with subsequent compaction by rollers to 0.95 compaction factor.
The requirements are provided in TCO Specification No. CIV-SU-581-TCO.

2.4 ON-SITE ROADS

To ensure transport access to the construction sites, access roads coming from the existing roads are
provided.

In accordance with specification S-ST-6003-01 "Roads and pavement"”, Table 5, the designed roads are
considered as secondary with the following parameters in plan view:

Number of lanes — 1;
On-site road driveway width — 4.5 m;
Shoulders —1 m.

6 m radii of adjoining to the existing motor roads are adopted.

Hot laid asphalt concrete wearing course laid on C5 mix layer (GOST 25607-2009) and 6F mix base (see
dwg. S-ST-6003-01, Detail 1A) is adopted. To ensure traffic safety, it is planned to place road signs and signal
posts in accordance with the standards of the Republic of Kazakhstan and the requirements of TCO traffic
safety standards at junctions with the existing roads.

2.5 ON-SITE UTILITIES

On-site utilities are located in utility rights-of-way and aligned with all facilities in accordance with the
process flow diagrams and plot plan solutions.

On-site and engineering utilities shall be above-ground (along racks, supports) or underground. Various
utilities are co-located in compliance with fire safety standards and safety rules for operation of utilities.

2.6 LANDSCAPING

The territory of the designed substations is landscaped:

e planned;

e fenced,;

¢ illuminated;

® access roads to the sites are provided;
¢ two entries to the site are provided,;
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3. ELECTRICAL

3.1 GENERAL

“Electrical” section for “KTL Switchgear Upgrade Project” is developed based on the Client’s Technical
Design Assignment, plot plan and other parts of the project.

The natural and climatic characteristics of the construction site are detailed in the general part of the
project.

3.2 ABBREVIATIONS

AMSAA (U.S.) Army Materiel Systems Analysis Activity
BoD Basis of Design

CBM Condition Based Monitoring
CCTV Closed Circuit Television Circuit
CDS Central Distribution Substation
CPDEP Chevron Project Development and Execution Process
CTR Cost, Time and Resources

DCC Document Control Centre

DCoE Design Center of Excellence

DD Detail Design

ECP Electrical Connection Permit

ECS Electrical Control System

ETC Energy Technology Company (Chevron Branch)
FAT Factory Acceptance Test

FEED Front End Engineering Design
F&G Fire & Gas System

FO Fibre optic

HFE Human Factor Engineering

HMI Human Machine Interface

IS Intrinsically Safe

JP Job Pack

KSU KTL Switchgear Upgrade Project
KTL Complex Technological Line

LCR Local Control Room

LPO Lost Production Opportunity

LV Low Voltage

MCC Motor Control Center

MCP Major Capital Project

MoC Management of Change

HV High Voltage

OPEX Operating Expense

P&ID Piping and Instrument Diagrams
PAGA Public Address and General Alarm
PCS Process Control System

PAS Process Automation System

PEP Project Execution Plan
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PO Purchase Order

PPM Project Process Management

MR Material Request

ISWP Information on Safe Work Performance

PUE Rules of Electrical Installations

QA/QC Quality Assurance / Quality Control

RAM Reliability, Operability and Maintainability

RiskMan Risk Management

RP Raspredelitel'naya Podstantsiya (Russian for Distribution Substation)

RK Republic of Kazakhstan

SAT Site Acceptance Testing

SCE Safety Critical Elements

SID Safety In Design

SIS Safety Instrumented System

SNiP RK Building Codes and Regulations

PMCS Power Management Control System

SPEL Smart Plant Electrical (software)

SPI Smart Plant Instrumentation (software, also known as Intools)

SPInd Schedule Performance Indicator

TBR Technical Guidance

TCO Tengizchevraoil

UPS Uninterruptible Power Supply

VED Variable Frequency Drive

VUPP Industry specific guid(_alines fOI.’ _fi_re safe design of plants, buildings and constructions of
petrochemical and refining facilities

3.3 BACKGROUND

KTL-1 RP-1.1 and KTL-2 RP-2.1, built in 1988 and 1989, respectively, contain the approximately 30-
year-old originals:

o One (1) 10kV dual bus (A+B) switchgear and cables.
o Four (4) 0.690kV dual bus (A+B) switchboards, cables and 10/0.69kV transformers.
) One (1) 0.4kV dual bus (A+B) switchboard, cables and 10/0.4kV transformers.
One (1) dual fed 0.69kV emergency switchboard (switchboard includes a 0.66/0.4kV stepdown
transformer and loads), cables, and 10/0.69kV transformers with a recently (2017) installed generator
backup connection at RP-1 only. RP-2 Emergency generator remains the same.
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3.4 DATA ON POWER SUPPLY SOURCES FOR KSU PROJECT

Power supply to the installed 35/10/0.6kV RP-1.3 modular substations (010-3300-PSB-51497) and RP-2.3
(020-3300-PSB-51498) is intended to be provided from the existing KTL Central Distribution Substation 35kV
switchgear (3300-SGR-4453).

For this purpose, two new 35kV cubicles (35kV switchboard extension) with breakers will be installed. And
refurbishing of the two existing 35kV cubicles (“zigzag” transformer’s feeders)

3.5 POWER EQUIPMENT

The project provides for installation of new modular substations (RP-1.3 and RP-2.3) to accommodate new
switchboards and MV and LV switchgears to replace the related 0.69kV equipment in RP-1.1/1.2 and RP-
2.1/2.2. This design allows for demolition or repurpose of the existing RP-1.1/1.2 and RP-2.1/2.2 0.69kV related
facilities, structures, or equipment. KTL-1 LCR-6 and KTL-2 LCR-6, which are housed within the existing
substation buildings will retain process control functionality and will interface with new LCR-12 at KTL-1 and
LCR-12 at KTL-2.

In accordance with Rules for Arrangement of Electrical Installations N0.230 dated March 20, 2015, RP-1.3
and RP-2.3 power consumers on reliability of power supply relate to consumers of | category.

All existing process loads related to | category are given in the Load List, see documents No. 010-3300-
PPP-SEL-20003-01 and 020-3300-PPP-SEL-20005-01.

For the 0.69kV switchboards and related 10kV switchgear, a new Electrical Control System (ECS) and a
new Process Automation System (PAS) will be provided in the new substations to integrate the new switchgear
and Motor Control Center (MCC) into the existing KTL automation systems. In addition, new transformers and
new cable trays/racks will be installed. CBM will be included in the electrical equipment to continuously monitor
the equipment condition and prevent any faults which are eliminated by timely maintenance. CBM elements
will monitor electrical equipment and data transmitted via ECS system to Reliability Engineering Data Center
for Analysis.

KTL-1 Area

One new modular distribution substation building, RP-1.3, complete with:
e Two oil-filled 35/10 kV transformers (16/20 MVA, to be located outside RP);
e 10kV Switchboard;
o Twelve oil-filled 10/0.69 kV transformers (2.5/3.125 MVA ONAN/ONAF) (to be located outside

RP);

Two oil-filled auxiliary 10/0.4 kV transformers (to be located outside RP);

0.69kV LV switchboards (6 ea.);

Dual feed auxiliary 400V Switchboard;

Segregation and rearrangement of process loads for improved reliability (so one section only

impacts one process area / train);

New Electrical Control System (ECS) equipment including CBM;

o New Process Automation System (PAS) equipment (for KSU scope signal Input/Output only)
including: Process Control System (PCS), Safety Instrumented System (SIS), Fire and Gas
System (FGS), PAGA system, security system (badge riders), CCTV system;

e New Local Control Room (LCR-12) will house KSU PAS, ECS, and networking equipment.

(LCR-12 will also have fiber optic junction boxes to connect new substations to existing LCR-

6's in old substations);

380 VAC UPS, DC battery chargers and battery room;

Heating Ventilation Air Conditioning (HVAC);

Lighting, Grounding and Power Distribution Systems;

SAT workstation / lockers, signage, beacons, and emergency equipment, as well as Arc Flash

suits, and Switchgear operating equipment.

KTL-2 Area

One new modular substation building, RP-2.3, complete with:
e Two oil-filled 35/10 kV transformers (16/20 MVA, to be located outside RP);
e 10kV Switchboard;
o Twelve oil-filled 10/0.69 kV transformers (2.5/3.125 MVA ONAN/ONAF) (to be located outside
RP);
o Two oil-filled auxiliary 10/0.4 kV transformers (to be located outside RP);
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e 0.69kV LV switchboards (6 ea.);

e Dual feed auxiliary 400V Switchboard;

e Segregation and rearrangement of process loads for improved reliability (so one section only
impacts one process area / train);

¢ New Electrical Control System (ECS) equipment including CBM,;

e New Process Automation System (PAS) equipment (for KSU scope signal Input/Output only)
including: Process Control System (PCS), Safety Instrumented System (SIS), Fire and Gas
System (FGS), PAGA system, security system (badge riders), CCTV system;

e New Local Control Room (LCR-12) will house KSU PAS, ECS, and networking equipment.
(LCR-12 will also have fiber optic junction boxes to connect new substations to existing LCR-
6's in old substations);

e 380 VAC UPS, DC battery chargers and battery room;

e Heating Ventilation Air Conditioning (HVAC);

e Lighting, Grounding and Power Distribution Systems;

e SAT workstation / lockers, signage, beacons, and emergency equipment, as well as Arc Flash
suits, and Switchgear operating equipment.

Power transformers of substations installed on the foundations have dividing partitions with a minimum fire
resistance of 1.5 hours.

Front of transformer pens shall be removable fences with personnel gate for access.

Two 35/10kV transformers at each KTL share an interconnected oil drain system that collects into a common
oil sump. The sump is sized to collect 100% of the volume of 1x transformer.

The 10/0.69kV transformers have standalone oil sumps, sized to 100% of the volume of the transformer oil.
They are not interconnected.

3.6 ELECTRICAL LIGHTING

Lighting system shall be designed to ensure average illumination level and availability of standby lighting
according to ELC-DU-5135-TCO in addition to the requirements of PUE and SN RK 2.04-01-2011 and SP RK
2.04-104-2012. Lighting fittings shall be LED technology.

Work areas requiring safety lighting shall be provided with illumination levels of at least 10 percent of that
recommended for the same area under normal conditions per SID-SU-5106-TCO, but shall never be less than
20 lux.

Emergency/escape lighting provides illumination for safe egress and exit from an area after loss of power.

Emergency lighting shall be provided for locating exits, emergency egress, evacuation, and unit
emergency equipment. This shall include stairways and ladders designated for main walkway routes and
emergency egress in addition to illumination of exit and fire escape signs.

lllumination levels under emergency conditions shall not be less than 1 lux over the escape route.

lllumination levels under emergency condition in critical locations necessary to assist in restoring power
are specified as follows:

I.  Control rooms and substations — 20 lux average illumination
Il.  Enclosures in plant areas — 5 lux average illumination
All substation rooms shall be provided with 380V welding sockets and 220V sockets for auxiliaries.

Electrical sockets and lighting distribution boards shall be permanently provided with electrical circuit
tables / schedules. All electrical sockets shall be equipped with RCD/RCBO devices (Residual Current
Devices/Residual Current Operated Circuit Breakers with Integral Overcurrent Protection). Socket outlets &
lighting installed in outdoor locations shall be standardized as ExDE type as per O-ST-2012.

3.7 CABLING

Power and control cables will be installed above ground for which cable racks and trays will be installed.
Existing EDG short run of cables installed underground. After decommissioning of existing Emergency board,
KTL-1 EDG may be relocated to the place indicated on Substation Equipment layout drawings. Relocated EDG
cable connections with new substation will be above ground.

Structural steel cable bridges will be installed wherever cables cross over roads.
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Outgoing circuit breakers and power cables are calculated and selected based on survey information for
the existing 0.69kV Switchboards. Refer to FEED Single Line Diagrams (010-3300-PPP-DSL-20004-01, 020-
3300-PPP-DSL-20001-01) and FEED Load Lists (010-3300-PPP-SEL-20003-01, 020-3300-PPP-SEL-20005-
01) for further information.

Cables and cable glands, including screening, grounding, insulation, and material requirements shall
comply with ELC-SU-6032-TCO.

Cables shall be solid, non hygroscopically filled type.

Cable installation shall not exceed the minimum permissible bending radius of the cable.

Cable lines shall be numbered according to the Cable Schedule.

3.8 GROUNDING AND LIGHTNING PROTECTION

Grounding will be provided for all equipment and metal structures to protect personnel against electric
shock and equipment against damage arising from earth fault currents, static discharge, and lightning.
Grounding shall comply with ELC-DU-5135-TCO.

Grounding system shall consist of the following separate subsystems as required, which are to be
interconnected at the unit substation main grounding busbar referring to P-ST-6004:

o Plant grounding system;
o Clean grounding system;
o IS grounding system;

Grounding installation methods and allowable resistance shall comply with TCO standard details and shall
be based on sound engineering calculations.

Metal housings of all electrical machines, transformers, apparatus and fixtures, instrument transformers
secondary windings, metal casing and frames of switchboards, control cabinets, cable structures, metal
sheaths and armours of power and control cables, wiring steel pipes and other steel structures related to
electrical equipment installation shall be grounded.

Deepwell groundbeds shall be in the form of vertical electrodes installed up to a depth of 3 m based on
the achievement of a transient resistance of not more than 4 Ohm. Due to the fact that the specific soil resistivity
may significantly vary along the process area, depending on the location of the protected facility, determining
the required number of vertical ground electrodes by calculation may not provide the resistance required by
the PUE RK during measurements carried out by the commissioning organization. In such cases, one or two
additional electrodes shall be added to the mounted grounding loop, which, typically, leads to the achievement
of the required resistance.

All connections of grounding parts shall be in accordance with GOST 10434-82 class 2 and PUE RK
section 1.7 item 135-142.

In accordance with SP RK 2.04-103-2013 “Guidelines on installation of lightning protection for buildings
and structures”, Table 1 relates to Il, Il category.

Lightning protection for substation buildings shall be provided in accordance with TCO standard P-ST-
6003 and SP RK 2.04-103-2013.

Lightning rods mounted on 15m steel columns shall be used on site to protect package units and facilities
against direct lightning. The metal roofing of structures, which is connected to the metallic building structure
by exothermic welding or bolted connection, shall be additionally used. Protection against secondary lightning
shall be provided by connecting metal casing of apparatus and pipelines to the external grounding loop.

Static electricity protection of process equipment and pipelines shall be made by connecting them to the
external grounding loop. Lightning strike protection on the external surface or above-ground utilities shall be
performed by connecting them to the lightning protection system ground electrode at the entry to the building
or facility.

3.9 ALTERNATING CURRENT AND DIRECT CURRENT
UNINTERRUPTIBLE POWER SUPPLY

The AC UPS will be provided to supply power to Electrical control system (ECS), monitoring and alarm
systems, communication and emergency shutdown systems, any other critical system for life support. The DC
UPS shall be provided to supply the Control Circuits of the Switchgears and emergency lighting.
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The DC UPS system shall be designed as dual redundant system with 2x100% chargers and 2x50%
batteries.

AC UPS system shall be designed as 2x100% single units with separated distribution bus to avoid
common fault failure.

UPS'’s shall be manufactured by Gutor in accordance with TCO standards and shall meet all sizing and
minimum operation requirements of TCO specification ELC-SU-4802-TCO and ELC-SU-2643-TCO.

UPS Battery type was selected and agreed with the client as Low maintenance NiCd industrial type (TQ
0093-3300-PPP-RFI-00003). Batteries shall be sized based on preliminary FEED available data and shown in
respective UPS Data Sheets.

UPS and Battery Charger Systems are located in main Equipment room, batteries are located in Battery
room.

3.10 ELECTRICAL AUTOMATION

The scope for the electrical automation includes new Electrical Control Systems (ECS) for the new
substations and existing Power management Control System (PMCS) integration at CDS for new feeders to
the substation. Refer to 093-0000-JJJ-SOW-20012-01 Scope of Work - Electrical Automation and FEED
Electrical Automation Philosophy (093-3300-PPP-PHL-20001-01) for details on the ECS, PMCS requirements,
design, and architecture.

Equipment electrical protection will have microprocessor-based devices (IED) enabling communication
with remote control and monitoring systems via redundant serial/Ethernet/Fiber Optic connections.

The selection of protection system for each type of application (e.g. motor protection, feeder protection,
generator protection, etc.) shall be made with due consideration to standardization and integration with existing
systems at site.

ETAP protection studies will be provided along with recommended protection settings for complete
substation and CDS tie-ins.

CBM elements shall be installed such as PQM's, Thermal Monitoring, DGA for 35kV Power Transformers,
UPS and Battery charger monitoring systems, etc.

3.11 HAZARDOUS AREA CLASSIFICATION

The KTL electrical buildings RP-1.1/1.2 and RP-2.1/2.2 are located in safe zone, outside of zones where
explosive atmosphere is envisaged (non-hazardous areas). The classification of hazardous areas and the
selection of electrical equipment for use in hazardous areas shall be in accordance with PUE and RoK
Technical Regulations requirements, standards referenced in ELC-DU-5135-TCO and Hazardous Area
Classification Specification O-ST-2012. Where necessary, the requirements of PUE shall be supplemented
with the requirements defined in IEC 60079 and the Institute of Petroleum Model Code of Safe Practice Part 1
(Electrical Safety Code) and Part 15 (Area Classification Code for Petroleum Installations). For all other
applicable codes and standards for electrical installations in hazardous locations refer to TCO specification
ELC-DU-5135-TCO, General Electrical Design for Onshore Facilities.

Construction of electrical equipment shall comply with the requirements of the relevant parts of PUE.
Electrical equipment that complies with other international standards may be acceptable, provided the supplier
can demonstrate that the same level of safety is obtained under the given circumstances and the equipment
certification is acceptable to the Kazakh Regulatory Authorities.

Measures will be taken in the design of these buildings to ensure positive internal pressure as detailed in
H-ST-2100, H-ST-2105 — Buildings HVAC design. If pressure drops below 50Pa it will alarm.

All cable glands installed in hazardous areas shall be certified for use in a hazardous Zone B-Ir. When a
cable is installed between a non-hazardous area and a hazardous area, the cable gland at each end shall be
certified for use in a hazardous Zone B-Ir. For cables that are installed entirely in non-hazardous locations,
cable glands shall also be certified for use in a hazardous Zone B-Ir. All certified cable glands shall be
explosion protection level 0 (explosion proof). It is preferred that certified glands are dual-certified explosion
protection type Exd/Exe.

All small power and lighting equipment installed outside substation building shall be classified minimum
as Zone ll, B, T3 as per process plant uniform equipment installation. HVAC equipment and transformers do
not need to be classified, refer to report X-0000-P-RPT-10085.
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All instrument equipment installed outside substation building shall be classified minimum as Zone |, B,
T4 for uniformity along process plant uniform equipment installation. Hazardous area classification is shown
on the drawings: 010-0001-PPP-LHA-20001-01 and 020-0002-PPP-LHA-20001-01.

List of categories of RP-1.3 and RP-2.3 main premises for explosion and fire hazard, classes of explosive
and fire hazardous zones in accordance with the "Order of the Minister of Emergency Situations of the Republic
of Kazakhstan No0.405 dated August 17, 2021

On the approval of the technical regulation "General requirements for fire safety" and PUE RK, see the table
below:

Item | Description of premise, building Area, m2 Explosion and fire | Class of explosive

No hazard category of | and fire
the premises, | hazardous zone
buildings as per PUE RK,

2015
First floor

1 Electrical room 415 B B-1

2 Battery Room 29 A B-1a

3 Lobby 4 D -

Second floor
1 HVAC room (exhaust fan room and 123.6 B B-1
supply plant)

2 Instrument room 80.34 D -

3 Gas room 12 D -

4 Lobby 28.4 D -

5 HVAC platform 63.5 D -
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4. ARCHITECTURAL AND CIVIL SOLUTIONS

41 INTRODUCTION

KTL Switchgear Upgrade Project (KSU) Project scope of work is to upgrade the 0.69kV switchgear
and related infrastructure at Tengizchevroil's facilities, by replacing the existing equipment with new
equipment installed inside two new prefabricated substations, adjacent to existing substations KTL-1
RP-1.1/1.2 and KTL-2 RP-2.1/2.2.

Each new substation will be supplied from the existing Central Distribution Substation (CDS) 35kV
bus (A+B), through step-down transformers 35/10.5kV. In addition to the installation of new
substations and related equipment, project Scope of Work also includes installation of new cable
racks and refurbishing of the existing ones for laying new power and control / FO cables from CDS to
RP-1.3 and RP-2.3.

4.2 ABBREVIATIONS

ISWR - Indoor Switchgear
R/C - Reinforced Concrete

4.3 EARTHWORKS

The entire area within limits of construction, shall be cleared of all rubbish and vegetation.
Preparation of areas for construction shall be in accordance with SP RK 5.01-101-2013 “Earth
construction, bases and foundation”, SN RK 3.01-03-2011 “General plans industrial enterprise
building rates of the designing” requirements.

Excavation shall mean excavation in any materials where appropriate cutting, ripping, loading,
hauling and disposal of materials below topsoil level is carried out to attain the plan levels shown on
the drawings. Overdig below the design foundations depth and other underground structures is not
allowed. Unexpected onsite overdigs shall be filled and compacted.

Excavation for foundation shall be in accordance with SP RK 5.01-101-2013 requirements.

All excavations shall be kept free from standing water, so that the structures can be constructed in
suitably dry conditions. When necessary, pumps and related equipment shall be used for de-
watering. The means of dewatering and water disposal shall have no adverse effect on other
structures or facilities, or any dry part of the site. Pits shall be located outside the area of the
permanent structures.

1B and 6F mixes are used as structural fill.

Structural fill material shall be in accordance with GOST 25100-2020 requirements.

Excavation bottoms shall be prepared and filled in accordance with SP RK 5.01-101-2013
requirements.

Compaction shall be in accordance with SP RK 5.01-101-2013 requirements.

4.4 FOUNDATIONS

The project provides for construction of the following foundations:

e Substations foundations;

e Foundations for cable racks and supports;

e Transformer Foundations, fire and explosion proof walls;
Foundations are designed based on the following philosophy:

e Allowable net bearing pressures underside of the foundation base shall be 50 kN/m?;

e The bearing capacity of piles is as follows: 600 kN - Compression, 60 kN - Pulling, 30 kN -

Shear

Concrete surfaces are protected according to Q-ST-2020 clause 13.4: Surfaces shall be coated with
modified bitumen/latex to give a minimum total coating thickness of 1.0 mm. Exposed external
concrete surfaces for a depth of 150mm below ground level and 300m above, or to the underside of
baseplate, whichever is the lowest shall be primed with a low viscosity primer and coated with two
coats of a light grey colored epoxy paint with a total overall thickness of 250 microns.
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Substations foundations

Substation is typical an indoor Switchgear 10/0.69-0.4kV without installation of oil-filled equipment.
Two storey building: dimensions of the first floor along the external edges of walls - 38.6x12.6m,
4.2m high; the second floor - 21.6x12.6m, 3.9m high in plan view. The substation approximately floor
is raised to a height of 3590 mm from the finish grade level. Modular design is delivered to the site,
and assembly is carried out directly at the construction site. Substation shall be mounted on steel
beams, installed on R/C supports 800x800mm. R/C supports are part of monolithic pile cap with the
size in plan 2800x2800 and thickness 800 mm (CIV-DU-5009-TCO, s. 6.2.3). Bottom elevation of
pile cap is at -1,8 m elevation from the project design elevation. As a result, pile caps are supported
on bored cast-in-situ piles with a diameter of 600 mm, 14 m depth. Each pile cap is provided with 3
piles. Also, pile caps are "interconnected" in longitudinal and lateral directions by foundation R/C
beams with a section of 600x800(h) mm.

35/10kV Transformers Foundations

35/10kV Transformers are outdoor packaged equipment, which serve to receive 35 kV power and
convert it into 10 kV electricity. Each KTL is provided with two transformers and associated neutral
earthing resistor installed onto dual R/C compartments. Overall dimensions of typical R/C structures
are: 16,700x8,500x4,900(h) mm, underground part is buried at 1,000 mm. Compartments consist of
one longitudinal wall and three transverse walls, which are cast-in-situ on R/C slab
16.700x8.500x500(T) mm. The walls thickness is calculated as 300mm, the walls height is calculated
as height of transformer plus around 350 mm. Transformer is mounted on R/C blocks, that are also
cast-in-situ on R/C slab. Oil receivers are designed for full volume of oil and filled with crushed stone
with a size fraction of 30-70 mm. Accidental drained oil through an oil drain (HPP DN200) is collected
in oil sump. Oil sump is designed with the internal dimensions of 2.500x3.000x2.850(D) mm, with
wall thickness and top slab of 300mm, bottom slab of 400mm.

10/0.69kV Transformers Foundations

10/0.69kV transformers are outdoor packaged equipment. Each KTL shall be provided with twelve
transformers installed onto dual R/C compartments. In total, there are 4 R/C structures (at KTL),
three compartments in each. Dimensions of R/C structures are: 15.300x4.800x3.100(h) mm,
underground part is buried at 850 mm depth. Compartments consist of one longitudinal wall and four
transverse walls, which are cast-in-situ on R/C slab 15.300x4.800x400(T) mm. The walls thickness is
calculated as 300mm, the walls height is calculated as height of transformer plus around 350 mm.
Transformer is mounted on R/C blocks, that are also cast-in-situ on R/C slab. Oil receivers are
designed for full volume of oil and filled with crushed stone with a size fraction of 30-70 mm.
Accidental drained oil from receiver is pumped from oil receiver pit by transportable pump.

10/0.4kV Transformers Foundations

10/0.4kV transformers are outdoor packaged equipment. Each KTL shall be provided with two
transformers installed on R/C compartments. There are two compartments in R/C structure (at KTL).
Dimensions of R/C structures are: 8.300x8.800x2.150(h) mm, underground part is buried at 850 mm
depth. Compartments consist of one longitudinal wall and three transverse walls, which are cast-in-
situ on R/C slab 8.300x3.800x400(T) mm. The walls thickness is calculated as 300mm, the walls
height is calculated as height of transformer plus around 350 mm. Transformer is mounted on R/C
blocks, that are also cast-in-situ on R/C slab. Oil receivers are designed for full volume of oil and
filled with crushed stone with a size fraction of 30-70 mm. Accidental drained oil from receiver is
pumped from oil receiver pit by transportable pump.

Cable Racks Foundations

A part of foundations for cable rack is designed as monolithic buried at the depth of 1.500mm from
project design elevation, as well as piled. Pile foundations are accepted from the conditions if: the
allowable net bearing pressure underside of the foundation exceeds 50 kN/m2 in a limited area;
underground pipelines are present in a limited area. Monolithic foundations have different sizes of
the slabs, which are taken based on calculation. Pile foundations are taken of various sizes and
different numbers of piles ranging from 2 to 4 for pile cap. Pile dimensions are taken with diameter of
600mm and 14m depth.

Foundation calculation developed on BENTLEY STAAD.Pro V8i software.
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4.5 STEEL STRUCTURES

Loads on civil structures shall be defined in accordance with SN RK EN 1993-1-10: 2005/2011 and NTP
RK 01-01-3.1 (4.1) - 2017 (part 1-3 Snow loads (to SP RK EN 1991-1-3:2003/2011) part 1-4. Wind actions
(to SP RK EN 1991-1-4:2003/ 2011).

Calculation of structures is carried out in software suite BENTLEY STAAD.Pro V8i. Selection and
verification of structural members sizes was carried out for first and second groups of limit states.
Calculation of structures was carried out in accordance with SP RK EN 1993-1-1:2005/2011 (Design of
steel structures. Part 1-1. General rules and rules for buildings) requirements.

All structures and materials shall be in accordance with regulatory and technical documents of the
Republic of Kazakhstan.

Structural steel materials and grades shall be in accordance with GOST 380-2005, GOST 27772-2015
and SN RK EN 1993-1-10:2005/2011/ ST RK EN 1090-2-2011 and provide the following functionalities:

e In accordance with CIV-SU-398-TCO, grade C345 with a minimum guaranteed charpy V notch
impact value of 34J/cm? at -40 deg C shall be used for all steel structures.

e High strength galvanised bolts shall be grade 8.8 to GOST ISO 898-1-2014 with a class 8 nut to
GOST IS0 898-2-2015 shall be used for all structural framing connections. In accordance with
CIV-SU-398-TCO, bolts and nuts shall be grade with a minimum guaranteed charpy V notch
impact value of 30J/cm2 at -50 deg C. Bolt dimensions and general specification shall be in
accordance with GOST 22356-77* and GOST 7798-70 or equivalent equal. The joint design shall
be in compliance with regulatory requirements SN RK EN 1993-1-10:2005/2011/ ST RK EN 1090-
2-2011.

Painting of all steel structures shall be adopted as per COM-SU-4743-TCO, table 1 and COM-SU-5191-
TCO, table 1.

Cable rack shall be made of steel rolled profiles, steel grade — C345. Rack columns shall be connected
through base plate to R/C foundation using anchor bolts M24, M30 and M36. There are two standard
cable racks sizes: 9 and 12 m spans. The width of the racks is 2.2 m. The cable supports are welded to
the beams/columns at two tiers. 500mm distance is kept between tiers. A truss system is used for span
structure of the rack wherever electrical rack crosses over roads, three standard sizes with spans are
used: 15, 18 and 21m.

Access platforms shall be made of steel rolled profiles, steel grade — C345. Platform columns shall be
connected through base plate to R/C foundation using anchor bolts M20, M24 or M30. Cross section area
of steel structures shall be taken according to the completed calculations. 1.1m handrails shall be installed
all round the service platform. A ladder with handrails is fixed to the frame to ascend up to the site. If the
service platform is in an elevated position, then a ladder with safety rails to be provided for getting to the
platform. Cross section area of structures shall be taken according to the calculation.

46 FENCING

The designed fencing around substations buildings shall be 2.0m high, 3 rows of galvanized barbed wire
shall be provided on the top of fence. Constructions and dimensions of fencing shall comply with S-ST-
2004 (ss. 7.2, 8 n 9), type Il and requirements of regulatory and technical documents SP RK 3.02-142-
2014.

The project provides for installation of wickets (1.0m wide for personnel) in order to access to cables under
substations.

4.7 EXPLOSION AND FIRE PROTECTION MEASURES

All substations and transformers structures are designed considering fire and explosion safety
requirements as per SN RK 2.02-01-2019 “Fire safety of buildings and structures” and Attachment 1 to
the Technical Regulation "General Fire Safety Requirements” No. 405 dated August 17, 2021.
Calculations were carried out in accordance with recommendations of American Society of Civil Engineers
for «Design of Blast Resistant Buildings in Petrochemical Facilities»

The following design solutions are agreed in the project:
1) Fire resistance rating of RP building - 1l

2) Explosion and fire hazard category of the premises - see. Electrical section
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3) Functional fire hazard class F5.1 - Industrial building
4) Structural fire hazard class CO (since the fire hazard class of building structures is KO)

5) Fire hazard class of building structures KO (non fire-hazardous non—-combustible materials - steel,
mineral plate)
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5. CONTROL AND AUTOMATION

5.1 INTRODUCTION

The automation system of this project is designed to ensure an operational control of KTL-1 and KTL-2
substations and its operation control from KTL-1 and KTL-2 LCR-6 and IOCC CRs. Process control and
shutdown systems and devices are provided with automation equipment for safe and reliable operation of
substations.

Automation system section for KSU Project facilities is developed based on the Technical Design Assignment
in accordance with the effective rules and regulations of the Republic of Kazakhstan.

5.2 ABBREVIATIONS

ECS o Electrical Control System

ESD cooerrieriieeiiieie e, Emergency Shut Down

EWS i Engineering Work Station

FAT e Factory Acceptance Test

== = Front End Engineering Design

=1 Fire and Gas Detection System

H2S e Hydrogen Sulphide

HART oo e, Highway Addressable Remote Transducer

HMI e e Human Machine Interface

HVAC i e, Heating, Ventilation and Air Conditioning

HO Input/Output

[0 ] o o Integrated Operations Control Center

IP IP Network Protocol

KTL e Complex Technological Line

KSU oo KTL Switchgear Upgrade Project

[N N T Local Area Network

LCR o Local Control Room

MCC i e, Motor Control Center

MOC e Management of Change

PAS Process Automation System

=T N Process Control Network

PCS i, Process Control System

PLC i Programmable Logic Controller

PDCS  coveiieriieciiieeie e, Power Distribution Control System

ECS o Electrical Control System

RK e Republic of Kazakhstan

P RaspreQeIiteI'naya Podstantsiya (Russian for Distribution
Substation)

= 1 Remote Terminal Unit

SAT e Site Acceptance Testing

(071 0] - N Supervisory Control and Data Acquisition

SIE e Safety Instrumented Function

SIL e Safety Integrity Level

SIS e, Safety Instrumented System

SIT v e Site Integrated Testing

SOW e Scope of work
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SPl e Smart Plant Instrumentation (INtools)
TCO Tengizchevroil
ISWP e Uninterruptible Power Supply

5.3 BASIC DESIGN AND TECHNICAL SOLUTIONS FOR
AUTOMATION

This part of document to reflect the minimum requirements for design and implementation of process
automation system (PAS) for Komplex Technology Lines (KTL) Switchgear Upgrade (KSU) Project.

This document specifies technical requirements and solutions for automation system equipment, in particular,
for PLC, ESD, F&G systems, network and power equipment, required for automation systems.

The existing substations, RP-1 and RP-2, both have local control rooms (LCR), containing the existing PAS
equipment, i.e. in existing KTL-1 and KTL-2 LCRs-6. KTL-1 RP-1.3 and KTL-2 RP-2.3 will have local control
rooms, KTL-1 LCR-12 and KTL-2 LCR-12 to accommodate new PAS equipment cabinets for new I/Os. KTL-1
RP-1.3 and KTL-2 RP-2.3 will also be connected to existing substations, via both redundant fibre optic lines
and hardwired cables, as applicable. The redundant fibre optic lines will link new PAS equipment, such as
controllers to the existing control network in the old substations. New controllers, 1/0 cards and marshalling
cabinet for all new and modified I/O, associated with motor control will be provided for KSU project. Any other
existing KTL controls are not part of the KSU project. All existing motor controls, that are safety instrumented
functions (SIF), or motors, that are part of emergency shutdown system (ESD), will be hardwired to new Safety
Manager controllers, I/O cards and marshalling cabinet.

Process control of motors (Start, Stop, Run, Fault, Available/Unavailable shall use redundant soft links to
communicate between Switchgear, ECS and PAS.

PCS is intended for control and monitoring the new MCC cubicles to perform the following primary tasks:

e  Start/Stop/Run/Fault/Available-Unavailable functions to the new cubicles for DOL motors;

¢ Interface with third party equipment, if necessary;

e HVAC PLC shall be connected to PAS via Modbus TCP/IP network.

e Provision of connection for future Instrumentation;

e Data gathering, storage, processing and display from control systems;
ESD/F&G systems shall provide all required protective equipment for process and communication with PCS.
Main objectives, achieved by ESD/F&G systems:

e System response to warning signals and alarms to trip final element;

e Interlock function between ESD/PCS systems;

e Provision of operators with manual means (local and/or remote) for electrical shutdown and transfer
it to a safe state;

e Monitor F&G devices of the new substations;

e All building F&G detection devices will be connected to the building Fire alarm control panel (FACP)
and gas detectors shall be connected to F&G panel (Honeywell). Hardwiring and communication
interconnection is required between building Fire alarm control panel (FACP) and F&G system;

¢ Mitigation measures following fire and gas leak detection of the new substations.

PCS design shall be based on Honeywell C300 system or latest.

ESD/F&G design shall be based on fail safe Honeywell Safety Manager system.
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New systems shall be modular type, expandable. System deployment shall not require subsystem shutdown.
The primary objective is to allow for future system expansion for new equipment accommodation and
commissioning without PLC shutdown.

The existing RP-1 and RP-2 are networked to the Central control room (CCR). KTL-1 RP-1.3 and KTL-2 RP-
2.3 new substations will be connected to the existing RP-1 and RP-2, and therefore, will use the existing
connections for access to get to the upper level of the network, such as Business Local Area Network (BLAN)
equipment (BLAN), located in the CCR.

NOTE: KTL operator consoles will not be migrated to IOCC prior to KSU start. KSU project will require minor
modifications to the KTL operator consoles matrix panels to incorporate new F&G bypasses, as well as any
new or modified KSU ESD push buttons.

The existing PAS equipment in the existing RP-1 and RP-2 substations will remain post KSU commissioning.
PCS hardware

New PCS equipment shall at least meet the following requirements:
e Provide network and communication between PCS PLC, ESD/F&G RIO and third party systems;

e Provide gathering I/O signals from switchgear through marshalling cabinets for all PCS 10 channels
available, as applicable.

e Provision of sufficient space in panels and cabinets for future installation of I/O rack, terminal block
and for cable installation.

Due to TCO standardization / common spares requirements the system for control loops shall be built
using C300 module.

PCS cabinets shall be provided with cable entries, cable trays for wiring, cooling systems, access,
lighting, power receptacles and etc.

The number of System and I/O cabinets is specified on Equipment Layout Drawing 010-1600-JJJ-LAY-
20002-01 & 020-1600-JJJ-LAY-20004-01 ; it was counted as per Instrument I/O schedule 010-3300-JJJ-10S-
20003-01 & 020-3300-JJJ-10S-20002-01, considering future connections.

C300 modules, installed in the Honeywell system cabinet, shall include at least as follows:
e Chassis
e Contain redundant power supply units rated for 220VAC
e Dual-port Ethernet /IP interface module;
e Contain Modbus/TCP-IP/IEC 61851 interface module for interface with ECS in MCC.
e Redundant power supply unit
e Communication module Ethernet/IP
e Communication module Modbus TCP/IP IEC 61851
¢ Analogue input module
¢ Digital input module
¢ Digital output module

Designated cards shall be pre-wired with terminals in marshalling cabinets. Terminals shall be included for
spare slots.
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API American Petroleum Institute

Client TCO - Tengizchevroil

CDS Central Distribution Substation

Contractor KSU Project Contractors

ESD Emergency Shut Down

ERT Emergency Response Team

F&G Fire and gas system

FM200 Factory Mutual 200 Gaseous fire extinguishing system
GES Gaseous Extinguishing Systems

HC Hydrocarbons

HSE Health, Safety & Environment

JSA Job Safety Analysis

KSU KTL Switchgear Upgrade Project

KTL Complex Technological Line

LER Local Equipment Room

NFPA National Fire Protection Association

FH Fire Hydrants

OPz Operational and technical zone

PPE Personal Protective Equipment

PTW Permit To Work

PUE Rules for Arrangement of Electrical Installations
RK Republic of Kazakhstan

RP Raspredelitel'naya Podstantsiya (Russian for Distribution Substation)
Sl TCO Safety Instruction
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SNiP Building Codes and Regulations
TCO TCO Specifications

Industry specific guidelines for fire safe design of plants, buildings and constructions of
VUPP . A .

petrochemical and refining industries
WoodKSS «WoodKSS» company (a joint Kazakhstan enterprise between «Wood» and
(Contractor) “KazStroyService”)

6.2 FIRE PREVENTION MEASURES

Fire safety shall be provided as per SNiP RK 2.02-05-2009 and SP RK 2.02-101-2014 Fire Safety of Buildings
and Facilities.

In accordance with SN RK 2.02-11-2002 "The norms of the buildings, accommodations and structures
equipped with automatic fire alarm systems, automatic fire fighting installations and awaring people of fire",
section 5 "General list of equipment and structures, characteristics for various industrial sectors to be equipped
with automatic fire alarms and automatic fire extinguishing installations”, Table 12, item 5.5, as per
calculations the raised/false floor volume under the project for each building of the KTL 1 and 2 RP (RP1.3 and
RP2.3) is 73 m3, less than 100 m3, therefore, an automatic fire suppression system is not required in RP1.3
and RP2.3 buildings and may be limited to an automatic fire alarm.

This project includes an automatic fire alarm under false floor, see. “Fire Alarm” section. (Equipment layout
drawing 010-1600-JJJ-LAY-20002-01 and 020-1600-JJJ-LAY-20004-01 from false floor from stainless steel)

Fire hazard may occur during electrical operation.
The project provides for the following measures in this regard:

e Equipment is located taking into account fire separation distances codes and allows for fire
suppression in case of fire and allows personnel to reach a place of safety.

e Separation between fire hazardous equipment by fire wall to prevent spread of fire.

e Apply drain system for oil-containing electrical equipment to control spill and fire areas.

e Primary fire-fighting equipment, including inventory, fire extinguishers in places of possible fire.

* Fire hydrants around the perimeter of the area to use water and foam in case of possible spread of
fire.

e Safety signs.
* Personal protective equipment and safety induction for personnel entering the site.

6.3 PRIMARY FIRE-FIGHTING EQUIPMENT

Fire protection systems shall be assessed and installed taking into account equipment, stored material, as well
as forecast fire scenarios and possibility of fire spread to ensure protection of personnel, structures,
engineering equipment containing inflammable materials.

It is proposed to use mobile/portable (carbon-dioxide/powder) extinguishers for electrical fire suppression
inside substations and transformers for project implementation as per the approved order of the Ministry of
Energy of the Republic of Kazakhstan No.123 dated February 20, 2015 “Fire safety rules for power facilities”,
table 1. Mobile and portable fire extinguishers will be located in hazardous areas.

Upon delivery of mobile and portable fire fighting equipment the following provisions shall be met:
e Manual powder fire extinguishers for fires associated with cellulose fiber flammable materials, such

as wood or paper, as well as electrical fires (A, B, C categories as per NFPA10) — in places, where
fire may occur in case of hydrocarbons spill, e.g. within substations or transformers.
e Portable CO2 Extinguishers shall be located in places, where they would otherwise be damaged or

contaminated with foam/dry powder, such as the electrical room and instrumentation room.
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Portable extinguishers shall be installed in cabinets (premises) for protection against solar radiation and
installed at the height not exceeding 1.5 metres from floor level to bottom level of an extinguisher and at the
distance at least 1.2 metres from the edge of door opening (SNiP 2.02-05-2009). Extinguishers shall not block
evacuation routes and installed inside the wall, if located along the wall.

All portable and fire water hose reels shall be readily accessible and clearly marked with the type of an
extinguishing agent and its suitability for suppression of appropriate fire. Type and number of portable
extinguishers shall be in accordance with Site specific emergency response planning (SSERP) and instructions

on fire safety.

6.4 EXTERNAL FIRE FIGHTING

6.4.1 FIREWATER DEMAND CALCULATION
Background:

- Fire resistance rating of buildings - II;

- Fire and explosion safety category of building - B(in the battery room- A);

- Structural volume of substation building - 2592 m3;

As per the Technical Regulations, approved by the Order of the Minister of Emergency Situations of the RoK
dated August 17, 2021 No. 405 "General requirements for fire safety” table 1 Appendix 5:

- water consumption for outdoor fire extinguishing in an industrial building with a volume of up to 5 thousand
m3, the fire resistance of buildings I-11, with the category of premises for explosion and fire hazard A, B, B1-C4
is101/s (36 m3/h).

According to NFPA 14, the minimum pressure in hydrants and fire reels are 100 pounds per square inch (6.9
barg, per GOST 8220 -85 table 1.1, working pressure shall not exceed 1MPa/10bar). A higher flowrate of fire
water is considered in calculations to allow for the use of fire hydrants for adjacent units.

An overall fire water demand was assessed taking into account fire hydrants coverage for new KSU Project
area. In accordance with the requirements of the RoK codes, two hydrants shall be installed within new
substations areas, so that a fire brigade can respond to fire.

Fire water demand calculation is given in the below table:

Area / Equipment An additional fire Minimum Branch Water demand
water calculated with pressure size
the use of two hoses at the ms/hr)
(m3/hr) place of
consumpti
on (barg)
RP-1.3 2x25 6.9 6" 50
RP-2.3 2x25 6.9 6" 50
TOTAL 100

Table 3 Fire water demand calculation

Based on the fire water demand calculation for new KSU Project area, a fixed automatic deluge system and
monitors are not required, a total fire water demand for new KSU Project area is about 100 m3/hr, to ensure
water supply in amount of 28 I/sec at least for mobile fire fighting equipment or simultaneous operation of two

fire hoses in case of fire spread.
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6.4.2 FIRE HYDRANTS

In accordance with item 12.1.5 of “Rules for the arrangement of Electrical Installations No0.230 dated on March
20, 2015. Water supply, sewage systems, fire prevention measures, oil drains” the project provides for external
fire fighting of the RP-1.3 and RP-2.3 designed facilities with the use of the existing fire suppression system
(for outdoor transformers and cable racks). The existing 125mm diameter fire water pipelines are located at
the north and south of RP-1.3 and RP-2.3 distribution substations for feeding fire water through fire hydrants
FH-4, FH-5, FH-6, FH-22, FH-56, FH-57, FH-58, FH-75. Hydrants are located along the existing roads to allow
for access to the place of fire by fire brigade’s vehicle.

6.4.3 OVERVIEW OF THE EXISTING FIRE HYDRANT COVERAGE

Figures 6-1 and 6-2 shows the location of the existing fire hydrants at RP-1 and RP-2. Hydrants (for RP-1 -
FH-3/4/5/6 and for RP-2 - FH-55/56/57/58) and its coverage shall be:

* Red in colour (within 40 metre radius) to verify distance between hydrants,
* Green in colour (within 100 metre radius) to verify hydrants coverage.

As shown on the provided Figures 6-1 and 6-2 (093-0000-O00-RPT-20002-01), KSU Project area is within
the existing fire hydrants coverage in accordance with RK and company requirements and meets the
requirements of the best industry practice. Access shall be provided to the equipment on two different hydrants
sides that allows for passage to the place of fire by fire brigade. Therefore, no need in additional hydrants or
relocation of the existing ones was identified.

Boxes, located next to the fire hydrants are provided with hose reels intended for response manual fire
suppression. Hose reels are designed in compliance with SNIP RK 4.01-02-2009, ST RK 1714-2007.

For new KSU project area, the maximum period for fire water tanks refilling shall be at least 24 hours.

Page 46 of 135



015-0000-RGL-RDS-20014-01 Revision / Pegakumns H02

Figure 6-1 - RP-1 Location and coverage of the existing fire hydrants.
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Figure 6-2 - RP-2 Location and coverage of the existing fire hydrants.
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7. HEATING, VENTILATION AND AIR CONDITIONING

7.1 INITIAL DATA

The project technical solutions on HVAC system are based on:
- Technical Design Assignment approved by Client - TCO LLP;
- Adopted architectural and planning design solutions;
- Electrical solutions;
- Assignments from related departments;
- Requirements of environmental, sanitary and hygienic, fire protection and other codes and regulations in
force in the territory of the Republic of Kazakhstan.
Initial data:
Design outdoor air temperatures for design of heating and ventilation systems at Tengiz field are adopted
in accordance with TCO specification H-ST-2000 and meet the requirements of the SP RK 2.04-01-2017
Construction climatology:
—  Minimum design temperature for cold period of the year: minus 36 °C;
— Maximum design temperature for warm period of the year: plus 44°C;

According to SP RK 2.04-01-2017 Construction climatology for Atyrau Oblast/Kulsary:
— Temperature of the coldest days: minus 29°C;
— Average maximum temperature of the warmest month of the year (July) - plus 34.5°C;
— Duration of the heating season - 170 days.
Explosion and fire hazard category of RP premises according to Technical Regulation No. 405 as of
August 17, 2021, and PUE chapter 16 para. 2.2:
Electrical and gas (CO2) room - B1 (fire hazard);
Battery room - A (high explosion & fire hazard);
Instrument room - D (low fire hazard).
The permanent presence of service personnel is not provided.
According to TCO standard H-ST-2100 and PUE RoK No. 230 as of March 20, 2015, air temperature in
the substation premises for air heating is adopted as follows:

Electrical room 10-27°C
Battery room 15-25°C
Instrument room 20-27°C
Gas room 18-25°C
Ventilation equipment room 10-40°C
Corridor 18-25°C
Lobby 18-25°C

The specified indoor air temperature range for unmanned RP 1.3 and 2.3 buildings shall be clarified by
electrical equipment Supplier in accordance with the manufacturer's requirements.

7.2 HEATING, VENTILATION AND AIR CONDITIONING SOLUTIONS

RP-1.3 and 2.3 buildings have a reliable design with non-combustible wall insulation, that maintains a
certain indoor temperature at an ambient temperature from - 60 C to + 45 C. Packaged RP-1.3 and 2.3
buildings with lighting, automatic switching on of heating or air conditioning unit, as well as ventilation,
security and fire alarm systems.
Manufacturer shall supply fully equipped package units RP 1.3 and 2.3 substations.

» Heating. Supply Ventilation.

In the packaged RP buildings, the project provides for air heating combined with supply ventilation, as well
as forced supply and exhaust ventilation in accordance with SP RK 4.02-101-2012.

According to VSN 21-77 and TCO standard H-ST-2100 the air change rate in electrical rooms, instrument
rooms and ventilation equipment rooms is defined as 5 air changes per hour (ACH), in gas room and
corridor - 3 ACH, in battery room - 6 ACH, in lobby -10 ACH.

Since no harmful substances and toxic impurities are emitted in RP premises, Air Handling Unit with
recirculation with redundancy are provided (1 working / 1 standby) 010- 3300-AHU-001-A in RP 1.3 and
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020-3300-AHU-001-A in RP 2.3 are provided to arrange air exchange and ensure moisture and heat
balance in the premises.

The air handling unit consists of the following units:

- Inlet and outlet chambers;

- Adjustable supply louvred grille;

- Single pass heat exchanger with drip tray;

- Air conditioning units;

- Fan unit installed in the outlet chamber;

- Adjustable louvred grilles located in the inlet and outlet chambers on the room side;

- Filters;

- Air cooler/condensers.

Air recirculation in the ventilation systems is mixing of a certain amount of waste (exhaust) air to the supply
air flow. This reduces the energy consumption for heating of fresh air in winter. Mixing of air masses occurs
as a result of operation of special adjustable louvres.

15200 m3/h outdoor air enters the sand trap louvres, then through the motorised fire damper 010-3300-FD-
001/020 -3300-FD-001 enters the heat exchanger (during the cold season) for preheating, through the
filters and air inlet grille of the air handling unit, then enters the special chamber where it mixes with the
treated air flow. When the optimum temperature values are reached, the air flow is filtered and enters the
condenser where it is heated or cooled depending on its conditions. In summer, the supply air enters the air
conditioning unit; the air conditioning unit is designed to recirculate the air. The air masses enter the room
through the air ducts, evenly distributing them through the supply grilles. Fire dampers 010-3300-FD-
01+015 will be installed at the air duct crossings with all enclosure systems with a standard fire-resistance
limit of the ventilation equipment room.

Part of the exhaust air is used for recirculation.

The air removed from the battery room does not participate in recirculation and is discharged directly to the
outside of the units.

Duct humidifier 010-3300-HU-001 shall be installed to maintain the required humidity in the LCR room.

In the electrical and instrument rooms there are provided 100% redundant industrial air conditioning units
010-3300 -CD-001+ 004 with the following principle of operation: 1 duty, 1 standby.

Air lock is provided in the lobby at the entrance into the building.

> Exhaust Ventilation
The total amount of air removed from RP premises is equal to 14870 m3/h. The air is extracted by means of
exhaust fans 010-3300-001-A/B, which will be installed in the ventilation chamber with 100% redundancy
and the following principle of operation: 1 duty, 1 standby.

A separate system of explosion-proof fans 010-330-BH-002-A/B with a capacity of 1700 m3/h is
provided to remove air from the battery room and the air is discharged to a height of 1.5 metres from the
roof level. The fans are also provided with 100% redundancy and the following principle of operation: 1
duty, 1 standby.

Pressure control dampers 010 -3300 -PRD -001-004 for RP 1.3 and 020- -3300 -PRD - 001-004 for RP 2.3
shall be installed on the walls (4 off in each building) to compensate for air amount extracted from the
electrical room.

» Emergency ventilation
According to the requirements of SP RK 4.02-101-2012 para. 7.6.5 and VSN 21-77 para. 4.1, both

fans operate in the event of an emergency in the battery room.

7.3 DESIGN SOLUTIONS ON COLD SUPPLY SYSTEM

The cold source in the substation premise cooling system is vapor compression refrigerating machines built
into the air conditioning units.
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The air conditioning unit combines functions of condensing unit and central air conditioning unit, while all air
handling is carried out inside the self-contained air conditioning unit (monoblock unit) with conditioned air
supply to the premises via ventilation ducts. Refrigerant R134a shall be used in air conditioning units.

The condenser installed in the air conditioning unit shall be cooled by a special fan that draws in air from
outside the building and then blows it back into the atmosphere.

Low temperature set heats the compressor and regulates the fan speed to ensure use of the air
conditioning unit in winter. The condensing unit shall be installed outside the building on a platform above
the 1st floor.

All rotating equipment is mounted on anti-vibration mounting bars designed to prevent direct transmission
of high frequency vibrations with appropriate limit of lateral movement.

Heating and ventilation system shall be installed in accordance with detail drawings and SN RK 4.01-02-
2013, SP RK 4.01-102-2013, SP 73.13330.2012.

Ventilation system air ducts shall be made of sheet steel and roofing steel in accordance with GOST
19904-90. Heating and heat supply systems shall be assembled by welding from electric-welded heat-
treated pipes. The pipe bends shall be heat treated.

7.4 HEATING, VENTILATION AND AIR CONDITIONING SYSTEM
AUTOMATION

An automated HVAC control system shall be provided to ensure the required air conditions in the
substation premises, improve the system reliability, and save the heat and electrical power. Each module is
equipped with Unit Control Panel (UCP) based on the Programmable Logic Controller (PLC) to control the
HVAC systems.

Each Unit Control Panel has a device for programmable control and logic, start-up, operation control,
system monitoring, dual unit switching and safe shutdown of all HVAC related equipment.

Switching from duty unit to standby unit will be performed automatically.

PLC (Programmable Logic Controller) controls the supply air temperature by switching on & off the
cooling/heating systems. If the air temperature falls below the set point, the UCP will switch off the cooling
system and switch on the electric heater installed on the supply air side. Accordingly, conversely, if the air
temperature rises, the UCP will switch off the heater and switch on the cooling system.

Differential pressure transmitters installed on the filters inside the unit are designed to control the fan
operation. The fan speed control shall ensure a constant air intake even with dirty filters.

Switching between duty and standby exhaust fans in the battery rooms will be performed automatically. In
the event of release exceeding the maximum permissible concentration (MPC), the Fire and Gas system
(F&G) shall provide a signal for activation of the standby fan.

Fan operation is controlled by temperature transmitters installed in the ventilation equipment room.

Differential pressure switches installed in the electrical and battery rooms will control the overpressure in
the premises. Signals from relay have a delay of 30 seconds to avoid false signals when opening and
closing doors.

The Fire and Gas System (F&G) will control all fire and gas dampers. Start-up interlocks of the systems
and emergency shutdown activation also operate via F&G system. Control and monitoring of the F&G fire
dampers will be carried out via cable connection directly to F&G system. The requirements for damper
closing/opening algorithm consider the cause-and-effect logic. F&G fire damper state will be displayed on
the HVAC UCP. Refer to section 8.7 “Fire and Gas System” for more details.
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8. FIRE ALARM, TELECOMMUNICATION, CCTV

8.1 INTRODUCTION

The telecom system will be designed in terms of safety, reliability, maintainability, possibility of future
expansion, environmental friendliness, economic viability.

The telecom equipment provides communication facilities and services for substation safe and reliable
operation.

"Telecom” section has been developed in compliance with the current regulatory documents of the
Republic of Kazakhstan and international standards, technical documentation and design decisions
developed in accordance with the TCO technical standards.

8.2 SCOPE OF WORK

The Project provides Telecommunication, Public Address General Alarm (PAGA), Closed-Circuit
Television (CCTV) and Access Control System (ACS) for new substation buildings RP-1.3 and RP-2.3
including LCR 12 rooms located inside the substations. All these systems referred as Telecom system for
simplicity.

Scope of work shall consist of engineering, design, procurement, installation, testing, and start-up of the
systems.

The Telecom system provides:

TELECOMMUNICATIONS:

e Substation Telecommunication system including:

- Telecom system for substation buildings;

- Substation Structured Cabling System (SCS): UTP cables;

e Backbone Fiber Optic Communication (FOC) cable for connection to existing TCO Business Local
Area Network (BLAN) infrastructure.

PAGA:
e Substation internal and external loudspeakers and beacons with junction boxes;
Substation internal and external loudspeaker and beacon loop cables;

e External cable for connection (tie-in) to the existing PAGA cabinets and beacon loops at KTL 1 and
KTL 2.

CCTV:
e Substation internal and external IP cameras;
e Cable infrastructure for IP cameras;

ACS:

Door equipment (locks, readers, door contacts, sounders) for substations’ doors;
Central equipment (controllers, input cards, etc.) located in LCR 12 of each substation;
Cabling and junction boxes (JB);

Key Tracking System;

RADIO SYSTEM:

e KTL Plant TETRA Radio signal enhancer Set: outdoor OMNI directional donor antenna and internal
OMNI directional service antennas, equipment inside Telecom Cabinet (repeater, splitter);

e Cabling and junction boxes (JB);
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All equipment and cables inside the substations shall be pre-installed by substation Supplier at its
premises.

8.3 TELECOMMUNICATION SYSTEM

The system shall provide infrastructure for transmitting business data and voice as well as the
backbone for transmitting data for Access Control system and CCTV system.

Active equipment (Network Switch) in substations shall be connected to the existing TCO BLAN
infrastructure via Fiber Optic Cable (to be laid between substations and existing buildings: KTL1: LCR 12 —
LCR 6, KTL 2: KTL 2: LCR 12 — LCR 6).

Telecommunication system for substations includes:

¢ Internal structured cabling system (SCS): UTP cables;

¢ |P telephones;

¢ Equipment for Access to TCO network/internet (Network Switch, Telecom Cabinet, etc.);

SCS connects all information transmission points, such as computers (also active network equipment)
and telephones.

The designed cables are laid under the false floor, in the cable tray to location where the network socket
is installed.

The designed socket modules at the workplaces are installed in a box at a height of 300 mm from the
floor level. The socket modules have two modules in the socket of RJ45 connector type for data and voice
transmission.

The cable between 1st and 2nd floors passes through the frames of multi cable transits (MCT - Roxtec
or similar) installed on the floor and the wall.

Internal cable ducts, trays and channels are supplied by substation supplier and shall be pre-installed at its
premises.

The project objective is to equip the substation with all designed telecommunication equipment and that the
supplier of substation has completed the equipment and cable installation and testing prior to being sent to
the site.

The entire structured cabling system within the substations uses Cat 6 or higher copper cable.

Network switches of internal BLAN shall be provided for data transfer to connect with the computer and
structured cabling networks within the substations and integrated into the core switches.

8.4 PAGA

PAGA system shall be provided in RP-1.3 and RP-2.3 substation buildings. PAGA loudspeaker and
beacon loops of substations will be connected to existing plant PAGA system.

Configuration and monitoring of PAGA loops in substation to be done from existing PAGA cabinets
located in LCR 3 at KTL 1 and LCR 3 at KTL 2. No additional core equipment in PAGA cabinets is required
for connecting of substation loops, only existing core equipment to be utilized.

PAGA system scope for substation buildings includes:
¢ Indoor and outdoor loudspeakers (outdoor loudspeakers of ATEX type);

¢ Indoor ATEX type flashing beacons;
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e ATEX type Junction boxes and loop cables;

¢ Loop connection to existing PAGA system infrastructure: substation loudspeaker loops to the
existing PAGA cabinets located in LCR 3 of KTL 1 and LCR 3 of KTL 2, substation beacon loops
connection (tie-in) to beacon loops in existing LCR 3 of KTL 1 and LCR 3 of KTL 2.

PAGA visual alarm annunciation shall be provided by yellow colour flashing beacons (strobes).

External loudspeakers, internal beacons and all junction boxes of the substation buildings are ATEX
type even though the new substation buildings will be located in non-hazardous area, that is for consistency
with existing plant equipment.

PAGA system shall be designed so that personnel inside of the substations shall be announced properly
and without delays in time via loudspeakers and beacons.

All indoor loudspeakers, beacons, junction boxes and cables shall be pre-installed and tested by
substation supplier at its premises prior to being sent to the site.

8.5 CCTV

The closed-circuit television system shall provide for visual observation both inside of the substations
and outside. The Closed-Circuit Television system shall be IP based and integrated into TCO BLAN via
Network Switch of Telecommunication System for the possibility of remote control and inspection by the
Operations/Security personnel in some other building like CCR or IOCC.

Recording from cameras of the Closed-Circuit Television system (CCTV) shall be in the existing system
video recorders located in other buildings.

Due to the production need, the CCTV cameras shall be used for safety and/or process controls and
consist of fixed and PTZ cameras for colour shooting.

The camera image shall be displayed in high resolution. The cameras with a resolution of at least 4CIF
are provided, and the system shall use H.264 encoding.

Internal CCTV cameras are required for recording personnel entering the substation and LCR 12, and
the areas between Electrical Cabinets on the 1st floor. The cameras shall be mounted on the ceiling in a
suitable place, providing identification of personnel entering/leaving the substation and proper cover of the
areas between Electrical Cabinets on the 1st floor.

The selected cameras shall be connected using PoE technology to the Network Switch located in
Telecommunication Cabinet, therefore, only Ethernet cables are required for operation of IP Cameras -
these cables shall be installed in the conduit (from Telecommunication Cabinet CAT6 structured cable to
the outlet and RJ45 patch cord from the outlet to the camera). The cameras shall support day and night
mode with a built IR system for working in low light.

All internal CCTV Cameras and cabling, RJ45 sockets and patch panels shall be pre-installed,
configured and tested by substation supplier at its premises prior to being sent to the site.

8.6 ACCESS CONTROL SYSTEM (ACS)

Access Control System shall be installed and commissioned in new RP-1.3 and RP-2.3 substation
buildings. Access Control System in these new buildings will be connected to the existing Plant centralized
ACS. The system shall mitigate both security and operational risks by monitoring and control access and
protecting TCO assets from theft or damage.

ACS system scope for KSU Project consists of door equipment and cabling infrastructure that connects
door equipment with ACS local controller in LCR 12. All cables shall be installed in the cable trays or
galvanized conduit.
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The existing TCO ACS comprises a Lenel “Onguard” access control system.
ACS Controllers with IP connection (with Ethernet port) shall be provided for the Project.

All door equipment (locks, readers, door contacts, sounders) will connect to substation local Lenel
Access Control System, which in turn will be connected to network switches located in the telecommunication
cabinets.

ACS Controllers connects to central servers of ACS system located in some other building via Network
Switch.

UTP cable will be installed to connect ACS Controller with Network Switch.

All door equipment (door locks, door contacts, card readers, sounders) shall be connected to ACS
Controller via Junction Boxes, that shall be located near the doors.

ACS Cabinets with all equipment inside, door equipment (electromechanical locks, door contacts, card
readers, sounders) and all cables shall be provided to the field pre-installed and pre-wired, configured and
tested by the Substation Supplier at its premises prior to being sent to the site.

In this instance it is intended that the Substation Supplier at its premises shall provide all electrical
cabling within the door and the frame and shall make all connections in Junction Box some place near the
door and pull the cable from JB in pre-installed cable ducts.

In addition to Card Readers for Access Control Key Tracking System (or Key Management System) to
be implemented for some doors. Key Tracking System consists of special wall mounted small Cabinet with
touchscreen that holds all keys locked in special security cells/seals. In order to access keys, user need to
swipe a badge/card on a card reader. The cards can allow access to single or multiple keys depending on
the user assigned rights.

8.7 FIRE AND GAS SYSTEM

New ESD/F&G (Emergency Shutdown / Fire and Gas) equipment is included in the package RP 1.3
and 2.3 scope of supply and shall meet at least the following requirements:

e Provide integration of SM (Safety Manager) controllers with the existing Experion PlantScape
SCADA,;

e Provide redundant Safety Manager controller with Non-Redundant 10 interface that is supporting
Dual Modular Redundant (DMR) architecture;

e Provide redundant communication links between Master SM and Remote 10 modules;

e Provide network and communications between the PLC RIO and ESD/F&G RIO using both
hardwired signals and the proprietary Modbus RTU Communication protocol;

e Provision of redundant power source units and communication units;

e Provision of separate ESD and F&G RIO Universal safety modules. The Universal remote modules
allow to configure each channel as DI/DO/AI/AO;

¢ Provide gathering of 1/0O signals from switchgear through marshalling cabinets for all ESD/F&G 10
channels available.

The safety instrumented system loops and F&G requirements for new Local Control room (LCR-12) and
Substation Building (RP1.3 and RP2.3) shall be built using highly reliable, high-integrity safety system of
Honeywell Safety Manager.

SIS/F&G cabinets shall be provided with cable entries, trunking for wiring, cooling systems, access,
lighting, power receptacles and etc.

The number of I/O modules is specified on system architecture drawing, it was counted as per
Instrument 1/0O schedule, considering future connections.

Space capacity for wired I/O, /0O Cards, etc. shall be in line with ICM-SU-1348-TCO (Instrument Control
Panels) requirements.
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The new systems shall be capable to take in charge all safety control functions even if, in this Scope of
Work, the description of the 1/O, logics and alarms are limited only to the New Control Systems.

Honeywell equipment installed in system cabinets for ESD system and F&G system shall include
minimum the following (Honeywell to confirm):

MOXA/CISCO Ethernet switch;

Redundant “Remote Universal Safe Logic Solver”;

SM Universal 10 Power supply unit;

SM Universal remote 1/0 module, SM Universal 10 redundant I/O termination assembly;
SM Universal 10 carrier.

Preliminary list of Honeywell equipment:

Remote Universal Safe Logic Solver;

Remote Universal Safe IO device RUSIO;

SM Universal 10 Power supply unit;

SM Universal 10 redundant 1O termination assembly;
SM Universal 10 36-inch carrier;

Power Distribution board;

24V DC Fan unit with readback;

Power busbar;

UIO earth leakage detector (UIO);

Set of Ethernet cables and power distribution cables.
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9. ARRANGEMENT OF OPERATION AND SUSTAINABLE
FUNCTIONING OF THE FACILITY

9.1 INITIAL DATA

Efficient and safe operation and sustainable functioning of the KSU facilities shall be ensured by
adopted organizational and engineering measures and tools:

e lean organization and staffing plan;

e providing facilities with the required primary tools and equipment;

e process automation and mechanisation;

¢ modern means of communication and control;

e scientific labour organization - arrangement of workplaces and normal working conditions;
e arrangement of life support and protection system;

e arrangement of security systems;

e necessary fire prevention measures and technical fire-fighting equipment;

e control of the air and gas environment;

e protection of the environment;

e arrangement of facility anti-terrorism security system, civil defence and emergency
situations.

9.2 ARRANGEMENT OF OPERATION AND SUSTAINABLE
FUNCTIONING OF THE FACILITY

The basis for ensuring the production facility operation is determined by laws, technical regulations
and legal acts of the Republic of Kazakhstan.

The external security of the complex provides for installation of the (existing) fence made of metal
wire mesh around the perimeter of the site, gates at the vehicle and railway entrances, three
gatehouses equipped with CCTV system to ensure access control at the entry and exit of process
vehicles and regular employees, as well as emergency rescue and maintenance services.

In accordance with the requirements of SP RK 3.01-103-2012 "Plot plans of industrial enterprises”
three road entrances to the KSU facilities have been designed. A ring motor road with road accesses
to buildings and asphalt concrete turn-around areas is provided for access to the buildings and
facilities as well as to ensure the passage of fire-fighting and emergency vehicles.

Under KSU project the design drawings are developed for asphalt paving of the service area
between foundations of the new 10kV oil transformer chambers and new outdoor HVAC cooler units
of another TCO project "LCR-6 HVAC Upgrade". These paved work areas will be considered as
future service areas. The project provides for paving of the service area with a high-quality asphalt
concrete pavement up to the foundation base. Ground potential rise, step voltage and touch voltage
were assessed for asphalt paving instead of crushed stone. According to IEEE Standard 80, Table
7, the resistivity of asphalt surface layer is from 10000 to 6x10 6 Ohm-m (wet), which is equal to or
greater than the resistivity of washed granite gravel (0.02m) of 10 000 Ohm-m (wet). Therefore,
application of the surface layer of asphalt does not increase the risk of injury due to the ground
potential rise, step voltage, or touch voltage.

Fire prevention measures and fire-fighting equipment are designed in accordance with the
requirements of the current regulatory documents and provide for:

e automatic fire alarm, public address and evacuation control systems in case of fire;

e installation of manual call points along the corridors and at the building exits;

o safe evacuation of people through evacuation exits from the premises;

e standard class of structural fire hazard of building, fire resistance rating, functional fire
hazard class;

e installation of external fire stairs and certified fireproof steel doors;

Page 60 of 135



015-0000-RGL-RDS-20014-01 Revision / Pegakumsa HO2

separation of premises with different production processes by fire walls and partitions;
use of non-combustible insulation for exterior walls and roofs;

increase the fire resistance rating of structural elements (metal columns and staircases) up
to the required fire resistance rating by applying structural fire-proofing coatings;

arrangement of suspended ceiling frames made of non-combustible materials in rooms and
on escape routes;

use of construction materials and structures in accordance with current regulations for
industrial, residential and civil construction having quality certificates with fire safety
characteristics;

installation of dry pipes for laying of fire hoses from hydrants;

provision of clearances between buildings and facilities in accordance with fire safety
requirements;

monitoring of the air and gas environment to detect flammable gases and other hazardous
substances;

installation of emergency lighting in buildings;

installation of fire safety boards, audible and visual (including loudspeaker) warning devices,
information signs of evacuation routes.

9.3 OCCUPATIONAL HEALTH AND WORKING CONDITIONS

9.3.1 SAFETY MANAGEMENT

Arrangement of work to ensure safe working conditions during construction of the facility shall be
carried out in accordance with the Labour code of the Republic of Kazakhstan, applicable regulatory
documents and TCO health and safety management system.

The main conditions for safe production and occupational health are:

presence of responsible persons for health and safety, appointment of responsible site
and facility managers;

availability of job descriptions, including the rights, duties and responsibilities of the
parties;

interface at all levels of production management;

hazard classification and identification;

authorization of qualified personnel, induction/training and knowledge assessment;
development and approval of labour protection plans;

investigation and registration of accidents and injuries;

development of hazardous work list and permit to work system;

maintenance of technical documentation;

interface with state control authorities.

9.3.2 HEALTH AND SAFETY GOALS AND OBJECTIVES

All job tasks to be monitored are part of the management function and will include, but is not limited
to, health, safety and environment aspects, emergency preparedness, employee engagement, staff training,
transportation, monitoring, conducting audits and investigation of incidents/accidents.

The first objective of the project will be to perform work without injuries and loss of performance.

The main project objectives are the following:
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¢ No harm to people;
* No loss of resources;

¢ No harm to the environment.

To meet the objectives, the following criteria and health & safety performance indicators that will be
compared with the actual implementation of the project shall be determined.

¢ No fatal accidents;

¢ No Lost Time injuries cases;

¢ No work interruption cases;

¢ No medical aid cases;

¢ No first aid cases;

* Frequency of Lost Time injuries and diseases;
¢ Accident rates in total, number of accidents;

¢ No hazardous materials spills or leaks;

¢ No violation of HSE rules.

In the battery room, where there is a possibility of contact with chemicals in accordance with the
requirements of SN RK 4.04-07-2019 and 4.7.4 of SP RK 4.04-107-2013, it is planned to install eye washing
and removal of dermal substances station with a water tank. The device shall be installed in an easily
accessible location and shall be permanently available.

The head of the company shall be fully responsible for health and safety, as well as defines the project
strategies in this area. He/she shall be responsible for that the requirements of occupational health
management system are implemented and provided in accordance with the approved instructions and that
the progress reports are submitted to the senior management for review and are the basis for improving the
health and safety conditions.

9.3.3 HEALTH AND SAFETY INDUCTION

Induction will be conducted for all new starters at the site on the first day. A special briefing will also
be carried out in the construction site offices in addition to the induction.

In order to ensure that all personnel are instructed on safety rules and work procedures, the general
briefing shall be conducted by training department specialist immediately after hiring new personnel or
when personnel are assigned to work. Induction shall be conducted in language in which the personnel
are being trained.

After the main briefing, all personnel shall attend special training courses/classes to meet the RoK
or other special safety requirements.

At least the following topics shall be covered during the induction:

. Health & safety policy and organisational chart;

. Arrangement of health & safety training on site;

. Environmental protection;

. Control and requirements for health & safety rules execution;
. Accident prevention;

. Evacuation at work sites;

. Fire prevention, protection & fire fighting;

Page 62 of 135



015-0000-RGL-RDS-20014-01 Revision / Pegakumsa HO2

. First aid and rescue operations;

. Safety equipment and rules for its use.

The amount of information for induction will depend on the type, nature of work and hazards of the
work activity. Induction will be conducted about 8 hours in a designated room, where only the health and
safety issues will be discussed with employees. Health & safety instructor shall conduct an initial
workplace induction after the general safety briefing.

When familiarising workers their workplace, the instructor will:
. Show all escape routes and master points for personnel;

. Show the location of protective equipment, such as fire extinguishers, fire hoses, gas
masks, first aid kits, etc.;

. Indicate the hazardous locations, restricted and hazardous zones and personnel who has
permit to enter these zones;

. Give overall description of all the main areas of the site.

At the end of the induction training and site visit, Health & safety instructor shall ensure that all new
starters received a copy of the Safety Instructions. Attendance shall be checked at the end of the course.
Project Health & safety inspector shall keep all of induction records.

9.3.4 SPECIALIZED TRAINING

Proper safety awareness is important for all employees, especially those who are learning a new
profession. It is also necessary that the inspectors and qualified operators maintain up-to-date safety
technologies as per SN RK 1.03-05-2011 Occupational health and safety in construction.

In addition to the induction, Health & safety training manager with support of safety department staff
shall ensure that additional safety briefings are required for employees. Either Health & safety training
manager conducts this briefing himself, or appoints instructors from other sites, or obliges employees to
attend courses off-site

In addition to the standard refresher trainings for qualified operators, the following types of training
may be required:

* Health & safety;

* Safe work practices (i.e. welding, scaffolding, work at heights, etc.).

® Use of personal respiratory protective equipment;

® Industrial Safety;

® Basics of fire safety;

® Security management, risk assessment and job safety analysis;

® Accident investigation methods, emergency communications, first aid;

The below requirements are defined and shall be followed:

¢ Current training models shall be developed for specific disciplines and shall be approved by the
project Health & safety manager;

e Safety induction training shall be conducted for all employees;
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¢ Safety training for all employees shall be recorded in order to determine the need for refresher
training throughout the duration of the project;

¢ Subcontractors shall meet the requirements for special trainings. Project Health & safety manager
shall monitor the implementation of on-site training program by subcontractor;

¢ Safety department staff shall monitor the effectiveness of on-site training by observing and
conducting tool-box meetings.

9.3.5 MEDICAL TRAINING

Medical personnel are responsible for providing appropriate health education and training in two areas:
public health education and first aid training.

Arrangement and implementation of basic public health education and training shall be carried out at
all work sites to be aware of the specific risk of the disease associated with: geographical area where the
work is performed, the type of work, the age of a person, etc.

This training shall provide all employees with appropriate information about:
* Diseases associated with the geographical area where the work is carried out;

e Symptoms of various diseases (during the incubation period and during various stages of the
disease);

* Preventive measures to be undertaken before arrival and during staying in the appropriate area;
¢ Impact of climatic conditions and protection against them;

* Personal hygiene;

* Preventive measures to be undertaken before and during work;

¢ Exchange of information between employees and medical personnel;

¢ Work-related diseases.

First aid training shall be aimed at training a certain number of employees to assess the medical
situation, perform procedures by non-professional methods in order to help wounded people, assist doctors
and nurses in serious situations.

The first aid training program consists of:
e First aid training;

¢ Special first aid training course;

* Special training for certain hazards;

¢ Refresher training;

¢ First Aid basic knowledge;

¢ Occupational risks and hazards.

9.3.6 INVESTIGATION OF INDUSTRIAL ACCIDENTS, EMERGENCIES AND
THEIR CAUSES
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All accidents, incidents and high-potential prerequisites shall be classified and reported
systematically in accordance with the adopted project accident/incident reporting and investigation
system.

Health and safety department shall coordinate the maintenance of this system and provide annual
statistical reporting on all incidents and injuries.

The following sequence of actions shall be followed in case of emergencies and accidents:
Immediate notification of the project manager;

. All incidents/accidents or prerequisites shall be immediately reported to the project
managers. This information shall also be provided to governmental bodies. A commission shall be
established within 24 hours to investigate the causes of injuries, incidents and accidents. Incident report
and other related supporting documents shall be provided within 3 working days from the date of the
incident;

. Immediately after the incident/accident or prerequisites, an investigation shall be carried
out in order to determine the causes and to take corrective and preventive measures;

. Summary reports on all incidents/accidents or prerequisites that have occurred on the
project shall be included in regular statistical and other required reports. The statistical reports on
injuries shall be submitted. They shall also include a detailed description of the subsequent corrective
measures and current costs associated with the incident;

. All incidents involving mechanical damage to property shall not be investigated (where
possible), allowing time for a third party such as insurance company inspector for review and
assessment;

. Review the incident/accident reports in order to define the corrective/preventive actions;

o Follow-up to the corrective measures as recommended by the investigation team.

9.3.7 HEALTH AND SAFETY SUPERVISION

Health and safety supervision shall be carried out on daily/weekly/monthly basis by Safety
department Head, including summary reports in weekly technical meetings. Project manager
together with project Health & safety manager shall provide the following data for regular statistical
report:

¢ List of all safety inspections and activities related to this type of activity completed during
the month;

¢ List of violations of safety rules with the names;

¢ Description of corrective measures taken to prevent recurrence of safety violations.
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10.

PREVENTIVE MEASURES FOR ANTI-TERRORISM

SECURITY OF THE FACILITY

10.1 ANTI-TERRORISM MEASURES

Within the site the project provides for measures that are complex and are considered as anti-
terrorism measures.

Elements of the facility anti-terrorism security system are designed to protect the life and health of
employees, property and environment of the area.

The design solutions and measures for the facility protection and security include:

Access control and management - barrier devices (doors, fences, gates with checkpoints
and video surveillance) to prevent unauthorised access of people, vehicles, cargo to the
facility, to prevent attempts to bring in/out the prohibited substances and items that can be
used in planned illegal acts, as well as to detect changes in the situation that may be related
to preparation of illegal acts in the controlled areas and adjacent territory. Metal mesh fence
around the territory perimeter is designed as straight sections with a minimum number of
bends and turns. Extensions to the fence are not adjacent.

Maintaining, under normal operating conditions, the specified comfortable conditions for life
of people at the facility, identifying and subsequently eliminating the causes and conditions
of discomfort and emergencies;

Devices for information transmission to management for timely response to a threat,
preventing it from turning into an emergency, taking appropriate measures to reduce the risk
of harm to life and health of people, property, facility itself, minimising the consequences,
and for timely transmission of information to law enforcement agencies, emergency, fire and
medical services;

Arranging timely notification of people, including public address, for their safe, unimpeded
and timely evacuation or rescue;

Including stairwells, corridors, airlocks and exits for pedestrian evacuation to the evacuation
zone. No rooms, objects of other functional use are permitted in the evacuation zone;

Effective layout of the facility land plots, rational architectural, structural and space planning
solutions, and zoning of the territories and premises. The area adjacent to the facilities
ensures an unimpeded and safe dispersion of people evacuating from the buildings
considering arriving response units, which will be located with their equipment in parking
areas for fire trucks, ambulances and other emergency services. Pedestrian traffic is not
impeded by traffic movement.

Based on the recommended design solutions "Uniform rules for the operation of facilities” and
"Technical means for ensuring the anti-terrorism security of facilities" shall be developed with
determination of procedure for interface with the executive authorities’ operations and local
government authorities, as well as a lean organization and staffing plan in order to ensure the anti-
terrorism security of facilities.

Generally, the anti-terrorism security system of the complex facilities shall include as follows:

engineering and technical protection of the facility and an adjacent territory;

a single complex of design and engineering support systems for ensuring anti-terrorism
security, comprising of systems: access control, security alarm, security lighting, monitoring
of air-gas environment, information security, operative communication.

regulatory affairs support system to ensure anti-terrorism security;
trained Operations/Security personnel;

Organisational and operational arrangements to ensure functioning of the anti-terrorism
security system.
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The terminals of the security alarm subsystem shall be provided with: all managers’ offices, office
premises for accommodation of computer technology and office equipment, server rooms,
communication rooms, premises for accommodation of utilities and essential services of the facility.

Fencing should not have holes, ruptures or other damages, non-lockable doors, gates or wickets.
Gate at vehicle entrances shall be rigidly attached in closed position. Gatehouse shall provide for
necessary capacity for the passage of personnel and vehicle.

Switching to backup power shall be automatic.

10.2 SAFETY DURING OPERATION OF THE FACILITY

During operation of the facility, a facility owner shall designate responsible for fire safety at each of
the areas, establish the fire prevention regime, and responsible for effective operation of fire
protection technical means by the order.

Maintenance and operation complex staff, upon employment and in future, shall periodically undergo
trainings on occupational health and safety, first aid, civil defence, fire safety standards and actions
in possible emergencies.

Maintenance and preventive maintenance of fire protection technical means is carried out by
workforce and cost of the enterprise.

CD ES ENG is developed as an individual volume and given in document No.015-0000-RGL-RDS-
20015-0.
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7 MNoxapoTyLeHne TypraHoB ApHyp ﬁ

8 OTonnexve, BeHTUNALNA U MaxmeTos Mupac /Aﬁ//
KOHONLMOHMPOBaHME.

9 MoxapHas curHanusaums, Moxammen Myau6yp W
TenekoMMMyHMKaLmMsa 1 BugeoHabniogeHve
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MpoBep. WmaHranuesa | g#&=

Homep Toma Homep HanmeHoBaHue Mapka
KHUTU
Knwra 1 MacnopT npoekTta
pT P nn
K 2 3 "
Hura HepreTM4ecKknii NacnopT NpoekTa 50N
KHura 3 MoscHuTenbHas 3anucka 3
Knura 4 VHXXeHepHO-TEXHMNYECKNE MeponpusiTUs no
TOM 1 rpaxaaHckon obopoHe " MeponpuaTna no royc
npeaynpexaeHunio YpessblvaHbIiX CUTyaLmm
K 5 n
Hura POEKT OpraHmnsaumm CTpomTenbLCTBa noc
K 6 P (0) (0] nC
Hura asgen Oxpanbl Okpyxatowen Cpeabl POOC
Knura 7 MpunoxeHuna
KHura 1 "eHepanbHbIN MaH U COOPYXEHUs TpaHcnopTa rT
Knura 2 OneKTpoTEXHNYECKUIA pa3gden :
OnekTpocHabxeHue,
CwunoBoe anekTpoobopyaoBaHne
ArnekTpuyeckoe OcBeLleHne O0M/3C
3a3emneHne 1 3aWwnTHbIe Mepbl ANeKTpo6e3onacHoCTH
3MeKTPOYyCTaHOBOK
TOM 2. MornHuresalmTa 30aHnin n COopYXeHUN
OCHOBHBbIE Khura 3 ApPXUTEKTYPHO-CTPOUTESbHBIE PELLEHNS AC
YEPTEXHU
KHura 4 KoHCcTpyKUumMm meTannuyeckue KM
K 5 KM un A
Hura n ABTOMaTM3aLms KUATMMA
KHura 6 CucTtema obGHapyxeHust noXapa v rasa nnr
KHura 7
OTonneHve, BEHTUNALMSA U KOHOULMOHUPOBaHNE OB
KHura 8 MoxapoTyweHune nT
KHura 9 Cuctembl cBA3M CcC
Knura 10 TexHonornyeckme KOMMyHMKaLum TK
CWwW1513716-CI1
Nam. | NMuet o.N.0 Moanuck | Aata
BoinonHun  |Wcmarynos vt |27.07 Cragua | INuct Nuctos

27.07 | TMpoekT MoaepHU3aLMK pacnpesyCTPOiCTB

H. KoHTp. Ypasanvesa %//

27.07 KTI

YTBEpPOMN Vcmarynos P

2707 CocTtaB npoekTa

AO «Wo00dKSS»
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OBLUME CBEOEHUA

CW1513716-13

Nam. | Nuct o.N.0 Moanucek | daTa

BbinonHun Wcmarynos v |21.07 Cragua | Juer Tincros
Il . Z

posep Wmanranvesa | o#se | 27.07 [MpoekT MoaepHu3aumm pacnpenyCcTponcTs M

H. KoHTp. Ypasanuesa Sni |27.07 KTn

YTBepann  |WMcmarynos v/ |21.07 AO «W00dKSS»
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1.0BLLUME CBEOEHUA

1.1 BBEAEHME

B pamkax casel 3 paHHoro [lpoekta Ha MecTopoxaeHuu TeHru3 nnaHvpyeTca MoaepHu3auus
pacnpegyctporicte KTJ1. CornacHo Tekywemy nnaHy, npegycmaTpuBaeTCsl OCYLLECTBIIEHne
OBYXCTagMMHOIrO NPOEKTMPOBaHMS No NPoekTy «[1poekT mogepHusaumm pacnpegyctponcts KTJT».

MpegycmaTpuBaeTcss MOAepHM3aLMsa CYLLECTBYHOLWEN cUCTeEMbl anekTpocHabxeHusa KTI-1 n 2 B
cneayroLmnx NyCKOBbIX KOMMMEKCax:

e OcHoBHble 06bekTbl Pl1-1.3. (Bkmoyas uHdpacTpykTypy Pl1, HoBble kabenbHble acTakagbl U
COOpYXeHusi, TpaHcdopmaTopbl, paboTel No Moandukaumm Ha LIPT1 n mecTHon annapaTHOW)

e OcHoBHble 00bekTbl PI1-2.3. (Bkrtodas uHdpacTpyktypy PI1, HoBble KkabenbHble acTakagbl U
COOpYXeHusi, TpaHcdopmaTopbl, paboTel No Moagndukaumm Ha LIPTT n mecTHon annapaTHoOW)

e [lepekntoueHus/ nogknodeHns notpedutenen k PlN-1.3 Bknoyas cucteMbl aBTOMaTMU3aLmm
¢ [lepekntoyeHuns/ nogknoveHns notpedutenen k Pl-2.3 Bknovasi CUCTEMbI aBTOMaTU3aL MK

1.2 NPUHATBIE COKPALLEHUA

CokpalweHuss HaumeHoBaHue

TWO TeHrnaweBponn

MPY KTI MogepHusauumsa pacnpegyctponcts KTJ1

P PacnpenenuTtensHas nogctaHums

0C3 OnacHOCTb CENCMMUYECKOro 30HUPOBAHNS

YI'B YpOBEHb MPYHTOBLIX BOS,

MO MecTHas onepatopHas

PY PacnpepaycTpoiictso

CK3 CucTema koHTpons anekTpoobopyaoBaHus

wcy LLinToBas ctaHums ynpasneHus

upPn LleHTpanbHas PacnpegenutensHas NogctaHums

rnc MoacTtaHumsa

ny3 PK MpaBuna ycTponcTea anekTpoyctaHoBok Pecnybnuku KazaxcraH
Tb TexHuka 6e3onacHoCcTn

PY HH PacnpegenntensHoe yCTPONCTBO HU3KOMO HaMpPsXeHUs
PY CH PacnpenenvTtenbHoe yCTPOMCTBO COOCTBEHHBIX HYXA

PLL pacnpeaenuTenbHbIA WUT

MBI WcTouHnk 6ecnepeboiiHoro nutaHus

OBKB OTonneHve, BEHTUNALMSA U KOHOULMOHUPOBaHWE BO3ayXa
3Py 3akpbiToe pacnpenenuTensHoe YCTPOMNCTBO

XK/b KenesobeToH

FC/00 Cuctema rpoMKOroBopsiLLEl CBsI3V M 0BLLErO OMNoBeLLEeHNS
ACYTN ABTOMaTU3MpOBaHHAsA CUCTEMA YNpaBneHNs TeXnpoLeccom
CYyTI CucTtema ynpaBneHust TEXHONOrM4YeCcknum npoLeccomM

BIMM Bo3MOXHble NPON3BOACTBEHHbLIE NOTEPU

AOlr ABapuiHbIN AU3enbHbIN reHepaTop
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CokpalweHuss HaumeHoBaHue

UTMTOUYC MHXXeHEepHO-TEXHMYECKNE MEPONPUATUS MO rpaXaaHCKon 06opoHe 1
npegynpexaeHnto YpessblvaniHblX CUTyaumm

CH CpeaHee HanpsikeHue

HH Hwuskoe HanpsxeHne

BH Bbicokoe HanpsikeHue

RAM HapexHocTb, paboTocnoco6HOCTb U PEMOHTONPUIOAHOCTb
nun [MpremMoyHble UcnbITaHUsA Ha nnoLlaake

1.3 TNEPEYEHb CCbIJIOYHbIX AOKYMEHTOB

1.3.1 NEPEYEHb HOPMATUBHbLIX OOKYMEHTOB PECIYBJINKUA KASAXCTAH

TexHudeckui pernameHT «O6LLme TpeboBaHUA Kk noxxapHoW 6e3onacHOCTUY», yTBepXKaeHHbIn MB[
Pecny6nuku KasaxctaH oT 17 aBrycra 2021 roga Ne 405;

MYy3 - MNpaBuna ycTpomncTBa 3NEKTPOYCTAHOBOK, YTBEPXKAEHbI U BBEAEHbI B AEACTBUS NPUKA3OM
MwuHucTpa sHepreTuku Pecnybnukm KasaxcrtaH ot 20 mapTa 2015 roga Ne 230

CH PK 1.02-03-2011 — Nopsigok pa3paboTku, cornacoBaHusi, YTBEPXKAEHUS U COCTaB MPOEKTHOM
[OKYMEeHTaLumM Ha CTPOUTENbCTBO;

FOCT 12.1.005-88 CCBT. ObLume caHUTapHO-TMrmeHn4veckme TpeboBaHus K Bo3gyxy paboyen
30HbI;

FOCT 12.1.010-76 CCBT. B3pbiBobe3onacHocTb. Obuine TpeboBaHus;

CH PK 1.03-05-2011 OxpaHa Tpyaa 1 TexHuka 6e30nacHOCTU B CTPOUTESNLCTBE;
CH PK 2.04-01-2011 EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHUE

CIM PK 2.04-104-2012 EcTecTBEHHOE M UCKYCCTBEHHOE OCBELLEHNE

CIN PK 5.01-102-2013 OcHOoBaHWA 34aHUIN 1 COOPYXKEHWUIN

CH PK 3.01-03-2011 NeHepanbHble NnaHbl NPOMbILLSIEHHbLIX NPEaNPUSATUNA
FOCT 25100-2020 NpyHTbI. Knaccudukaums

CH PK EN 1993-1-10: 2005/2011 NpoeKTMpoBaHNE CTanbHbIX KOHCTPYKLIUIA

CT PK EN 1090-2-2011 U3rotoBneHne ctanbHbIX U antOMUHUEBbLIX KOHCTPYKLUIA
FOCT 380-2005 Ctanb yrnepogucrtas obbikHOBEHHOIO KadecTtea. Mapku

FOCT 27772-2015 lNpokaT Ansi CTPOMTENbHbIX CTanbHbIX KOHCTPYKLINIA

CIM PK 3.02-142-2014 TpoeKTMpoBaHWe orpaxaeHuin nNiowazaok U y4acTKOB NpeanpusiTui, 3gaHnm
N COOPYXEHUN

CHUWIM PK 4.01-02-2009 BogocHabxeHue. HapyxHble CETU 1 COOPYXKEHNS

CT PK 1714-2007 TexHuka noxapHas.ObopynoBaHne noxapHoe. PykaBa noxapHble HanopHble
CH PK 2.02-01-2019 lNoxapHas 6e3onacHOCTb 30aHWUIA U COOPYXEHWUN

CIM PK 2.04-01-2017 CTtpouTenbHasi KnumMaTornorus

BCH 21-77 NHcTpykumsa no npoektupoBaHnio OB HedpTenepepabaTtbiBatoLLmnx 1 HEDPTEXMMUYECKUX
npegnpuaTuin
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1.3.2 NEPEYEHb HOPMATUBHbLIX JOKYMEHTOB TLLO

SID-SU-5106-TCO PykoBoACTBO Mo TexHMKe 6e30nacHOCTM Npu NpOeKTUpoOBaHUm
O-ST-2012 MpuHUMNbI KNnaccugukKaunum onacHbIX 30H
CIV-SU-581-TCO lNogrotoBka nnowaaku, 3eMnsHble paboThl 1 obpaTHas 3acblinka

CIV-SU-398-TCO W3rotoBneHne MeTanoKOHCTPYKUNIN U3 KOHCTPYKUMOHHBIX U NPOYNX BUAOB
cranu

COM-SU-4743-TCO HapyHble NoKpbITUS

COM-SU-5191-TCO CucrtemMbl NOKpbITUS

S-ST-2004 Jetann gopor

S-ST-6003-01 OdeTanu gopor

ELC-DU-5135-TCO O6bLiee yCTPONCTBO ANEKTPOYCTAHOBOK HA3EMHbIX COOPY>KEHUIA

ELC-DU-6032-TCO CwunoBble 1 KOHTpOrbHble kabenu Ha HanpskeHns o 36 kB no ctaHgapTty
M3K

ELC-SU-4802-TCO 3apsigHble yCTpOWCTBa
ELC-SU-2643-TCO CuctemMbl 6ecrnepebonHoro nutaHus
H-ST-2100 OcHoBHble NpuHLMNbI NpoekTupoBaHusa cuctem OBKB

H-ST-2105 OcHoBHble npuHUMNbI yripaBneHnss OBKB n TexHn4yeckune ycrnoBus Ha naHernb
ynpasneHus

1.4 OCHOBAHME ONA PASPABOTKU NPOEKTA

MpoekT «[lMpoekT moaepHusaumm pacnpeayctponctes KTJI» paspaboTaH Ha OCHOBaHMM credyloLmnx
[OKYMEHTOB:

1. Hapsag-3aka3 NeCW1847769 ot 09.06.2021 k N'eHepanbHomy porosopy Ne CW1513716
o1 07.11.2016 mexagy TOO «TLWO» n AO «WoodKSS»;

2. 3apaHue Ha npoektupoBaHue 015-0000-RGL-PDA-20014-01, yTBep>XaeHHOE
3akasumkom oT 18 anpens 2022;

3. ApxutekTypHOo-nnaHmpoBoyHoe 3aaaHne Ne KZ39VUA00649180 ot 25.04.2022

4. AKT oTBOAa 3eMefibHOro yyactka 3a Ne0149501, kagactposbin Ne04-059-020-284 ot
20.04.2010;

5. 015-0000-AAA-RPT-20006-01 3akntoyeHne TexHMUYeckoro obcrnegoBaHus

6. X-0000-A-DES-10018 NcxoaHble AaHHble s NpoeKTUpoBaHUA

KomnnekcHble WHXEHepHble U3bICKaHWsi Ha TeppuTOpUM CTPOUTENbCTBA, NpeaocTaBfeHHbIe
3aKka3vymKkom:

1. 093-0000-AAA-RPT-20018-01 OTYeT N0 MHXEHEepPHO-ToNorpadoUUEeCcKNM N3blCKaHUSAM,
BbinonHeHHble TOO «SSG INDUSTRIES», 2021 ropg;

2. 093-0000-AAA-RPT-20019-01 OTYeT NO UHXEHEPHO-TEONOrMYECKNUM U3bICKAHUAM,
BbinonHeHHble TOO «SSG INDUSTRIES», 2021 roga;

3. Tonorpaduyeckas cbemka, BbinonHeHHas Beksol Services B 2019 rogy
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"eHepanbHbI npoekTnpoBLUMK — AO «WoodKSS» (nuueH3nst Ha NPOeKTHYH0 AeATENbHOCTb | KaTeropum
Ne 21008726 ot 19.02.2021).

3akaszuuk npoekta — TOO «TeHrnsweBponny.

CornacHo lNMpaeun onpegeneHnst obero nopsiaka OTHECEHUS 34aHUA U COOPYXKEHUIA K TEXHUYECKN U
(Mnn) TEXHONOIMYECKM CIOXHBbIM OObeKkTaM yTBEPXOEHHbIe npukasom oT 28 depans 2015 roga Ne
165, ypoBeHb OTBETCTBEHHOCTM 0ObekTa YycTaHoBreH kKak — |l (HopmanbHbI) YpPOBEHb
OTBETCTBEHHOCTU, HE OTHOCSLLMECS K TEXHUYECKM CITOXHBIM - IMHMMN 3NeKTponepeaad U nHble 06beKThbI
3NEKTPOCETEBOrO X03ANCTBA HanpshkeHneM Ao 35 kB (kuno BonbT) (BKMOUYMTENBHO).

Bug Hamevaemown [eATENBHOCTUM M WHblE KPUTEPWMM, HA OCHOBAHMU KOTOPbIX OCYLLECTBMASETCH
OTHeceHne 06bEKTOB, OKa3bIBaKOLLMX HEFATUBHOE BO3AENCTBUE HA OKpYXatoLLyto cpeay — | kateropus,
pasBedka M Aobbliva yrnesogopodos, nepepaboTka yrneBoAopoAdoB, corracHo [lpunoxeHns 2 K
Okonornyeckomy koaekcy Pecnybnukn KaszaxcrtaH ot 2 aHBapsi 2021 roga Ne 400-VI 3PK.

OOwas HopmaTVBHas NPOAOIHKUTENBHOCTb CTPOMTENBCTBA COCTaBNsAET 28 MecsLeB 1 NpeacTasneHa
B lMpunoxeHnn 1 015-0000-RGL-RDS-20016-01 lNpoekta opraHu3auun ctpoutenbctea. CornacHo
rpacmka ctpoutenoctea TLUO npoaomkuTenbHOCTL CTPOUTENBCTBA COoCTaBnsaeT 48 mecsueB. Micxoas
N3 3TOro NPOAOIKUTENBHOCTL CTPOUTENLCTBA NPUHATa 48 Mecsaues.

MpoeKkT BLIMNOMHEH C COGMOOEeHNEM OEeNCTBYOLWMX HOPM W NpaBuil, COOTBETCTBYeT TpeboBaHusiM
B3pbIBO 1 noxapobesonacHoctn PK 1 obecneunsaeT 6e3onacHyto akcnnyaTauuio 3anpoeKkTupoBaHHbIX
006beKTOB.

1.5 MNEPEYEHb TEXHUYECKUX YCIIOBUN

B kauecTBe AONOMHUTENbHBIX NCXOAHBIX AAHHbIX MONYy4YeHbl TEXHUYECKME YCIOBUS Ha MOAKMYEHNS K
cywecTeyownMm TpybonposodamM, cucTemam TeneKOMMYHMKaUMKW, CUCTEMaMm SMeKTPoCHabxeHus;
nepecevYeHns CyLecTBYOLWMX UHXeHepHbIX ceTen (ToM 1, kHura 7 Mpunaraemble JOKYMEHTbI).

o TY Ha noakno4veHns K NnHnAm anektpocHadxeHuns - Ne015-0000-RGL-LET-20077-01
e TVY Ha nogkntoveHus Kk nuHuam AstomaTtmsaumm n KUMnA - Ne015-0000-RGL-LET-20079-01
e TY Ha nogkntodeHna K nnHuam TenekoMmmyHukaummn - Ne015-0000-RGL-LET-20078-01

1.6 LUENN U 3AO0AYN NMPOEKTA

Llenb npoekta — ycTaHoBKa HOBOro obopynosaHusi, 6e3onacHoOro Ans nepcoHana akcnnyaTauum u
TexobenyxuBaHus. B pesynbTtate gomkHa 6biTb obecneyeHa akcnnyataunmoHHas rmbkocTb B LEensx
obcnyxumBaHns obopyaoBaHus, a Takke MuHMMn3aumsa pucka BlMI, cBs3aHHbIX ¢ 0Tka3om HoBbIX PLL B
6yaywem. OcHoBoln BbIBpaHHOW anbTepHaTUBbLI MPOEKTa SBNSAETCA YCTAHOBKA HOBbIX MOAYIbHbIX
3g0aHui nogctaHumm (Hosble Pr1-1.3 n Pl1-2.3) ans pasmeLleHns HOBbIX CpedHe- N HU3KOBOMbTHbLIX PY
n PUW ansa 3ameHbl cooTBeTcTBYOWeEro obopyanosanusa 0,69 kB B Pr1-1.1/1.2 n Pl-2.1/2.2. OJanHas
anbTepHaTuBa NO3BOMUT BbIMONHUTL AEMOHTaX, KOHCEPBaLMIO NN NPUCNOCcCoBneHne AN apyrov uenm
COMYTCTBYIOLLMX COOPYXEHWUA, KOHCTPYKLUNA nnn obopynosaHusa 0,69 kB cyuwiecTBylolwmnx nogcraHuuni
PrM-1.1/1.2 n PMN-2.1/2.2.
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1.7 XAPAKTEPUCTUKA PAUOHA CTPOUTENIbCTBA

1.7.1 CBEOEHMSA OB YCNOBUAX PAUOHA CTPOUTENILCTBA

Tepputopua cTpouTenbcTBa BXOAMT B cocTaB XbInblOWCKOro pavioHa ArTbipayckon obnactu
Pecnybnuku KasaxctaH 1 pacnonoxeHa B npefenax Tepputopmmn mectopoxaeHus TeHrns. PanoHHbIN
ueHTp, r. Kynbcapbl, Haxoautca Ha pacctosHum 110 kMm; cooblieHne C HUM BO3MOXHO MO
acanbTMpPOBaHHON aBTOMOOUMBLHOW M Xene3Hon Jgoporam, coeauHsiowmnx Kynbcapbl
MectopoxaeHme TeHrns. OGnacTHOM LUeHTp, r. ATblpay, pacnonoxeH Ha pacctosHun 350kMm;
coobLeHne ¢ HUM No achanbTMPOBAHHOM aBTOLOPOre M MO XeNes3How Jopore, a Takke cneumanbHbIMU
aBuapericamum.

PucyHok 1 MecTtononoxeHune mectopoxaeHusa TeHrns

1.7.2 KNMMATUYECKUE YCI1OBUA

Knumat pa|710Ha pe3KOKOHTI/IHeHTaJ'IbeIﬁ, apI/I,D,HbIﬁ. KOHTMHEHTanbHOCTL U apuaHOCTb KnnmaTta
npoABNAETCA B PE3KUX TeMNepaTypHbIX KOHTpacTax OHA U HOYU, 3UMbI U NneTa, B 6bICTpOM nepexone
OT 3UMbI K NETY Npn KOPOTKOM BE€CEHHEM nepuoae. XapaKTepH0|7| 0COBEHHOCTbLIO KnMMaTa aBnseTcs
HeyCTOIZLMBOCTb n D,ed)l/ILl,I/ITHOCTb aTMOCd)eprIX OoCajKoB, MarioCcHeXbe n cunbHoe cayBaHue cHera,
Sonbluas CyXOCTb BO3ayXa W Nno4Bbl, MHTEHCMBHOCTb Mpouecca wucnapeHma u obunue npamoro
CONMHEYHOro ocBelleHns. 3uma XxonogHasd, Ho HenpoaomknTernbHada, neTto Xapkoe W1 [OOBOJIbHO
npoaoIIKUTENbHOE. HeI'IOCpeD,CTBeHHaH ©nNn3ocTb BOCTOYHOrO no6epe>|<b;| Kacnuinckoro MopA
cMAar4aruwiero BrMAHNA Ha KnmMmat pa|710Ha npakTn4eCckn He oKa3bliBaerT.

Knumatuyeckne napameTpbl gaHbl cornacHo 093-0000-AAA-RPT-20019-01 OtyeTa N0 MHXEHEpPHO-
reonormyeckUM MU3bICKaHUSIM:

AbBconoTHas MMHUMansHasa TemnepaTypa Bosgyxa muHyc 31,6°C.

CpeqaHsisi Temnepatypa Hanbonee xonogHoro nepmoga MuHyc 1,4°C.

HopmatueHas rnybuHa npomep3aHus s CYyrmnMHKOB U rinH — 0,982m.
HopmaTtnBHas rnybuHa npomepsaHns Ans cynecen U NeckoB MerknX U NbineBaTbiX —
1,19m.

HopmaTtnBHasi rnybuHa NpOHWKHOBEHUS HYNIEBOW N30TEPMBI:

[ns cyrnvHkoB 1 mMuH — 1,22Mm.
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[nsa cynecen, neckoB MeNKnx u neinesatbl-1,49Mm.
MakcumanbsHas u3 cpefHux ckopocten Betpa B MapTte mecsue 6.8 m/c.
CpegnHsist rogoBasi MakcumarnbHas Temnepartypa Bo3gyxa nntoc 24,3°C.
AbconoTHas MakcumarnsHasa TemnepaTypa Bosgyxa nntoc 43,0°C.
KnumaTtnyeckuin paoH Tepputopumn ansa ctpoutensctesa — IV r
[opoxHo-knumaTnyeckas 3oHa — V.
PanoH Tepputopun PK no setpy — lIl.
PaioH Tepputopun PK no rononeny — Il
PalioH no cHeroBbIM Harpyskam — |.

e PalioH no 6a3oBoi ckopocTu BeTpa — V.
WccnepoBaHHas TeppuTopusi BXOAUT B 30HY NPUMOPCKUX NOMYMNYCThIHb C MPUCYLLUMMM 411K HUX
NMOYBEHHBIMU U PacTUTENBbHBLIMU KOMMMeKcamn. MNpenmyLLeCTBEHHBIM Pa3BUTUEM MOMb3YOTCS
NPVYMOPCKME NYroBble CONTIOHYaKoBbIE MOYBbI. PacTuTenbHble accounaumm NnpeacTaeneHbl 34ech
aXpekom, nbipeeM, nebeor CONOHYaKoBOK, C BeOON, pa3nnyHbIMU consiHkamu. MoLHOCTb
No4YBEHHO-pacTUTENbLHOro crnosi coctaesnset 0,05m-0,1m.

CornacHo CI1 PK 2.03-30-2017(Tabnuua 6.1) TN rpyHTOBbLIX YCNOBMWIA NNowagku ctpoutensctea — Il.

1.7.3 TMAPOreOJIOrMYECKUE YCNOBUA

EcTtecTBEHHBIMW UCTOYHUKAMW NMUTAHMUS BOAOHOCHOIO rOPM30OHTa ABNSAOTCS aTMocepHbie 0Caaku n
pernoHanbHbI NPUTOK C CEBepa U CeBEepO-BOCTOKA, MpUMYEM BTOPON MUCTOYHWK, NpeBanupyeT Haj
nepebiM. JTO 00OBACHSETCA TEM, YTO Ha CeBepe W CeBepo-BOCTOKe [lpukacnuiickaa CUHEKNKu3a,
ABNSAOWANACA MHXEHEePHO-reonorMdyeckuM perMoHoOM BTOPOro nopsgka, obpamnsieTcs MHXeHepHo-
reonormyeckumMm permoHamu BTOporo nopsaka Ypano-OmouHckum (MogypanbHeim) nnato n O6wmm
CbipTOoM, B npefenax KoTOpbIX (OPMUPYIOTCA MOLLHbIE BOLOHOCHbIE TOPU3OHTbI MPECHbLIX U
cnabomMuHepann3oBaHHbIX MOA3EMHbIX BOJA, pasrpys3ka KOTOPbIX OCYLLEeCTBRSIeTCA B akBaToOpuio
Kacnunckoro mops, urparoLLyto, B 4aHHOM crnyyae ponb 6asunca pasrpysku ans Hux. [lepBoHayansHO
npecHble 1 cnaboMmmHepanu3oBaHHble NOA3EMHbIE BOAbI, B NPOLECCEe MUrpauMm C ceBepa Ha tor no
TEKTOHUYECKUM 30HaMm OpobneHus n no ApyrMMm eCTeCTBEHHbIM NOA3EMHbIM KaHanam, Conpukacasch
MHOMOYMUCNEHHBIMU CONSIHO-KYMOMbHBIMU  CTPYKTYpaMm U 3aCONEHHbIMU  OCaA0YHBIMU NMOpOoaaMMU,
3Ha4YUTENbHO MOBbLILLIATCBOK MUHEpanu3aumio; 1 Ao 6asuca pasrpysku 4oXoadT B BuAe paccosnos. B
oTnn4mMe oT aTMOCdEPHbIX 0CAOKOB, 3TO MOLLUHbINA U CTAOUNbHBIN UICTOYHUK NMUTaHWS, HE 3aBUCSALLMIA OT
CE30HHbIX KonebaHun. ATuM-xe 06bACHAETCAS OAHOTMMNHOCTb XMMUYECKOro COCTaBa FPyHTOBLIX BOA B
Ka4eCTBEHHOM M KONMMYECTBEHHOM acMeKTe.

B nocnegHve pgecAatunetus, B CBA3N C WMHTEHCMBHBIM MPOMbILLNIEHHO-XO3SIMCTBEHHBIM OCBOEHMEM
Mpukacnuinckoro pernoHa, Bce Gonee 3HAYMMbIM MCTOYHUKOM MWUTAHUST BOAOHOCHONO FOPM30OHTA
ABMNAETCH UCKYCCTBEHHOE NMOATOMIIEHNE TEPPUTOPMM, CBA3AHHOE C YTEeYKOoW Bonblunx 06bEMOB BOAbI
13 HeUCNpaBHbIX MHXXEHEPHbIX CETEN 1 APYIMX BOAOUCMONb3YIOLNX COOPYXEHUI B Npeaeniax KpynHbIX
NPOMBbILLNIEHHbIX 30H, HeTENPOMBICIOBbIX 30H, XO3ANCTBEHHO-ObITOBbIX 006BEKTOB,
HeyperynMpoBaHHOro cbpoca CTOYHbIX BOA, MOMMBa 3ereHblX HacaxaeHun, n T.n. C aTum aBneHvem
CBSI3aHO 3HauuTenbHoe noBbiweHne YIB, cHwkeHve eé MuHepanusauuu, yxydweHue COCTOSHMS
reoniormyeckon n okpyxatowlen cpeqpl. beictpomy nosbiweHnto YB B nepuos 0CEHHUX U BECEHHUX
NaBOAKOB YPOBEHb NPYHTOBLIX BOA Konebnetcs B npegenax +0,5 — 0,5 m.

1.7.4 CEMCMWUYHOCTb TEPPUTOPUU

CornacHo CIT PK 2.03-30-2017 kapTe CencMMYEcKOro pamoHMpoBaHWs ATblpayckon obnactu
cencMmyeckas onacHOCTb 30HbI CTPOUTENBLCTBA - COMNAcHO KapTe cercMmnyeckoro 3oHmpoBaHus OC3-
475— 5 B6annos n OC3-2475— 6 6annos. 3HayeHns koapdpuumeHToB S(agR(475)) n S(agR(2475)) B
3aBMCMMOCTU OT BenuunH agR(475) u agR(2475) cootBeTcTBeHHO (Tabnuvua 6.3) - 1,1 < (2,0 —
2,5-agR/g) < 1,6. HebnaronpusitTHele hakTopbl B CENCMNYECKOM OTHOLLEHWUU U3-3a reOrnorM4ecknx unm
Tonorpagunyeckmx ycrnoBu OTCYTCTBYIOT.
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1.8 CYLWIECTBYIOLIEE NOJNOXEHUE

Pr1-1.1/1.2 KTN-1 n PMN-2.1/2.2 KTJ1-2 urpatoT BaxXHENLLY ponb B 00ecneyeHnn npon3BoacTBEHHON
[edATenbHOCTU Ha 3aBofde HeddTU M rasa MecTopoXaeHusi TeHrms, obuwiass MOLLIHOCTb KOTOPOro
coctaBnseT npumepHo 31 000 T/cyTku (240 000 Gappenen B cyTku). PI1-1.1, PIM-1.2 KTJ1-1 B 0oCHOBHOM
CHabXaloT anekTpoaHeprnen TexHonornveckme HUTkn 1 n 2. Ot PI1-2.1, P1-2.2 KTJ1-2 B OCHOBHOM
3anuTaHbl TexHorornyeckme HUTkM 3 n 4. Ha pacnpegenutenbHbiX MOACTaAHUMAX U3NYECKU
yctaHosneHbl PY 10 kB, PY 0,69 kB, PY ocseleHunsa 0,4 kB n PY aBapuiiHoro anektponutaHua 0,69 kB.
PacnpegenuteneHble noactaHumm KTJ1 sanuTaHbl oT LleHTpanbHOM pacnpeaenuTenbHon noactaHumm
LIPM-110/35/10 kB. Kpome Toro, noactaHumst KTJ1-1 u nogctaHuus KTJ1-2 mmeroT no ogHomy
aBapuUMHOMY reHepaTopy, PacrofIOKEHHOMY PSiAOM C KaXkaow NoACTaHUMEn B OTAENbHOM 34aHun
KOHTEMHEPHOro Tuna, KOTopble MCMONb3YKTCs AMsl HE3aBUCUMOro NUTaHus aBapuiHbix PY-0.69 kB
(010-3300-GEN-50011 gnst KTJ1-1, PU-951 ana KT-2).

MoctpoeHHble B 2001 r. noactaHuumn PI1-1.2 KTJ1-1 n Pr1-2.2 KT/-2 asnsawTca pacliMpeHnem
nepBoHaYarnbHbIX NMOACTAHUUA W NpedHasHayeHbl, COOTBETCTBEHHO, ANS Pas3rpy3kn MeperpyxeHHbIX
pacnpegenutenbHbiX WMToB noactaHumi Prl-1.1 (noctpoeHHbin B 1989) n Pr1-2.1 (NOCTpOEHHLIV B
1998). PacwupeHne gaHHbIX NOACTAHUUA KpanHe Heobxoaumo Ans obecneyeHnss TEXHONOMMYECKMX
npoLeccoB U 3KcnnyaTaunm obbekTa.

Pr-1.2 KTJ-1 n Pr-2.2 KTJ-2 Bknto4aloT cnegylowmne opurMHasnbHble KOMMMEeKTyowme, Bo3pact
KOTOpbIX COCTaBNsieT NpumMepHo 18 neT:

e ogHo (1) pacnpegenutensHoe yctponctso 10 kB co cosoeHHon wnHon (A+B) n kabenamn (ans
notpebutenen Pl-1.1 noBTOpHO ucnonb3oBanuck kabenu 30-neTHen JaBHOCTH);

e nBa (2) pacnpegenutenbHbix wuta 0,69 kB co casoeHHon wuHown (A+B) n kabenamu (ans
notpedbutenenn PIr1-1.1 noBTOpHO wucnonb3oBanucb kabenu 30-neTHel gaBHOCTU), W
TpaHcgopmaTopbl 10/0,69 kB.

e opgHo PY 0.4 kB c pgeonHom cuctemon wwuH (A+B), kabenu (ana crtapbix Harpysok Pr1-1.1
ncnonb3oBaHbl kabenu 30-neTHen gasHocTH ) n TpaHcdopmaTopsl 10/0,4 kB.

Ha PY 0,69 kB PI1-1.2 KTJ1-1 n PI1-2.2 KTJ1-2 66150 3aperMcTpMpoBaHO HECKOITbKO OTKA30B MO NpuynHe
OYroBbIX paspsifoB, KOTOPbIE MPMBENW K CEPbE3HOMY MOBPEXAeHWo PY 1 3HauuMTenbHom notepe
Npubbinn BCreacTBMe YNyLLIEHHbIX MPOM3BOACTBEHHLIX BO3MOXHocTel. B 2017 r. npoBegeH aHanus
KONMMYECTBEHHBIM METOAOM C mcnonb3oBaHmem mopenu Crow-AMSAA. lpu 3TOM Ha OCHOBaHWM
aHanu3a 3apermcTpupoBaHHbIX cO0eB npegnonaraeTcs He pocT KonmyecTBa cO0EB, a NX COXpaHeHne
Ha TOM e HeonpedeneHHOM YpPOBHE, Tak Kak pacnpefenutenbHble LWUTbl HOBee U He ycTapenu. B
CBSI3M C TeM, YTO OMbIT MOATBEPKAAET arpeccMBHYIO NPUPOAY AYroBbIX pa3psaoB Ha obopygoBaHUM
0.69 kB, a Tawkke HecnocoOHOCTb moKanu3auum Ayrm CcTaHgapTHbIMU cpeacTBamu, OyayT
npegycMmoTpeHbl HoBble PY, cooTBeTcTBylOLWME OOHOBIEHHLIM OTPAacNeBbIMA U KOPNOPATUBHBIMM
ctaHgaptamum TLWO.

1.9 OBBbEM NPOEKTUPOBAHUA

AnbTepHaTVBa NpoeKTa npeacraBnseT cobon— BO3BEAEHUE HOBbIX MOAYIbHbIX 30aHWUA NOACTaHLMM
(HoBble PI1-1.3 n PI1-2.3) ana pasmelleHns HOBbIX pacnpegenutenbHbix yctporncte BH u HH, un
pacnpegenuTenbHbIX WUTOB C LeNblo 3aMeHbl MOOKIMI0YEHMI COOTBETCTBYOLWEero obopyaoBaHus 0.69
kB Ha PI1-1.1/1.2 n PM-2.1/2.2.

Ona pacnpeawmta 0.69 kB n cesszaHHoro pacnpegyctponctea 10 kKB B HOBbIX noAacTtaHumsix OyayT
npegycMoTpeHbl  HOBad  cUCTeMa  KOHTponsa  anektpoobopyposaHua  (CKQ) wn  Hosas
aBTOMaTU3MpPOBaHHasi CUCTeMa ynpaBfeHus TexHonornveckum npoueccom (ACYTI), uTobbl
WHTerpuMpoBatb HoBoe pacnpegyctponctso 10 kB u WCY HH B cywecTtByowme cuctemsl
aBTomatmsaumm KTJ1. Kpome Toro, ByayT yCTaHOBMEHbl HOBblE CUMOBbIE TpaHCOpMaTopbl U HOBbIE
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kabenbHble noTku/actakadbl, rae Heobxoammo. Cuctema MCO 6yger BKkMYeHa B COCTaB
3MnekTpoobopyaoBaHNS AN MOCTOSHHOIO KOHTPOSIS COCTOSIHMSI 0OOopyAoBaHMS M NpeaoTBpalleHus
NoObIX HEUCMPABHOCTEN, KOTOPbLIE YCTPAHSIIOTCA CBOEBPEMEHHBLIM TEXHUYECKMM 06CNYyXMBaAHMEM.

Ha LIPI1 Takke noTpebytoTcs yCTaHOBKA HOBbLIX BbIKMoYaTenen. TOT BapmaHT NPOEKTHbIX peLueHun
UMeeT cregyowme npenmyLLecTsa:

1. lepeHoc Harpysku OT cyulecTBylollero pacnpegycrponctea 10 kB, «kotopoe nuTaet
TpaHcdopmaTopbl 10/0,69 kB Ha HoBoe pacnpepyctponctso 10 kB, kotopoe Gynet oTaensHO
3anutaHo ot LPII, 4To yMeHbLIMT Harpy3ky Ha CyLLeCTBYIOLLIee pacnpeayCcTpoOMCTBO NPUMEPHO Ha
33% 1 BO3MOXHO CHU3WUT Neperpes;

2. [lMocnepoBatenbHocTb paboT no nepeknoyeHusm 0.69 kKB moxeT ObITb aganTupoBaHa K rpadumky
akcnnyaTaumm obbekTa, NpYMBOAS K HaUMEHbLUEMY PWUCKY BHEMMaHOBbLIX MOTEPb BO3MOXHOMW
NpuobbLINM BO BpeMS BbIMONTHEHMSA paboT Mo coeauHeHuo kabenew;

3. HoBble TpaHcdopmaTopbl OyayT YCTaAHOBMEHbI B MOXapO3alMLLEHHbIX TPaHCHOPMAaTOPHbIX
OTCeKkax B CTOPOHe OT 3[aHusi, B COOTBETCTBMM C gencTeyrowmmn My3 PK;

4. CrtpoutenbHble paboTbl BHYTPU [ABYX CYLLECTBYIOLWMX 3KCNyaTupyeMbiX MNOACTaHuMi OyayT
He3Ha4yMTeNbHbIMK, TEM CaMbIM CHIKas pyUcku B nnaHe Th;

5. Hosble 3maHuMa noactaHumii GyoyT W3rOTOBMEHbl NpeABapuUTErbHO, TEM CaMbiM COKpallas
CcTpouTernbHbIe /MycKoHanago4YHble paboThl Ha NMoLWaaKke, Ppecypcehbl, paspeLueHmnsl, Haa3op 1 Bpems;

6. Harpyskn moryt ObITb nepepacnpegeneHbl (pasgeneHbl) U nydwe M3onMpoBaHbl B npegenax
Kakgon paboTarollen HUTKU, TeM CaMbiM yryyllasa SKCMnyaTauMOHHY MMOKOCTb U HaAEXHOCTb,
rOTOBHOCTb Y PEMOHTOMNPUIOAHOCTb;

Nudopmauus no obbemy paboT, BknovaeT:
YyacTtok KTJ1-1

e OpHo HOBOE MOAYyMnbHOE 34aHue pacnpegenuTensHon noactaHuum, Pr1-1.3, B komnnekTe c:

e 2 TpaHcdopmaTopa macnsHoro Tuna 35/10 kB (16/20 MBA, 6ygyT pasmeLleHbl CHapyxu
PM);

e PL10kB;

e 12 MmacnosanosfiHeHHbIX cunoBbIX TpaHcdopmaTtopos 10/0,69 kB (2,5/3,125 MBA ¢
€CTeCTBEHHbIM MacrisiHbIM U eCTeCTBEHHbIM Bo3ayLwHbIM oxnaxgeHueM (ONAN), a Takke ¢
€CTeCTBEHHbIM MacnsHbIM 1 NPUHYAUTENbHBLIM BO3AyLWHbIM oxnaxaeHnem (ONAF) (byayT
pasmeLlleHbl cHapyxu Pr1);

e 2 TpaHccopmaTopa cobcTBeHHbIX Hyxa 10/0,4 kB (OyayT pa3melueHbl cHapyxu PI1);

e PY HH 0.69 kB (6wrT.);

e PL cobcTtBeHHbIX Hyxa 400B ¢ ABOVHLIM BBOAOM;

e PasgeneHne un nepepacnpegeneHne TEXHONMOMMYECKUX Harpy3ok [Ans MOBbILEHUS
HaOEeXHOCTH (Tak, YTO oHa CeKLUs BNUAET TOMbKO Ha OAUH NPOM3BOACTBEHHbLIVW Y4aCcTOK /
HUTKY);

¢ HoBoe obopynoBaHue cuctembl KOHTPONs anekTpoobopynoBanust (CKI) Bknrovas cucremy
MCO;

e O6opygoBaHve HOBOM aBTOMAaTU3MPOBAHHOW CUCTEMbl YMPaBMEHUS TEXHOJOrMYECKUM
npoueccom (ACYTI) (toneko ans Beoga/BeiBoga curHanos npoekta MPY KTJ1) Bkntovas:
Cuctemy ynpaBeneHuss TexHonornyeckum npoueccom (CYTI1), aBTOMaTM3MpOBaHHYHO
cuctemy 6esonacHoctn (ACB), cuctemy obHapyxeHus noxapa um rasa ([ul’), cuctemy
rpomkorosopsien ceasnm un obwero onoseweHus (FC/O0), cuctemy oxpaHHOW
BesonacHocTH (ckaHepbl NPONyCcKoB), cucteMmy BuaeoHabnogeHns (CBH);

e HoBasa mecTtHas onepatopHasa (MO-12) 6yaet BkntodaTh cuctembl ACYTI MPY KTJ1, CK3,
n ceteBoe obopypoBaHue. (MO-12 Takke OygoeT MmeTb ONTOBOSIOKOHHbIE Kabenwu ans
COefVHEeHMs HOBbIX NoACTaHUMN ¢ cywecTByowmnmmn MO-6 B cTapbix NoACTaHUUAX);

e VBl 380 B nepemMeHHOro Toka, 3apsiiHble YCTPOMCTBa MOCTOSIHOrO Toka Ansi 6atapen m
nomMeLleHne akkyMyrnsTOpHOWN;

e OTonneHve, BEHTUNAUMSA N KOHAUUMOHNPOBaHMe Bo3ayxa (OBKB);

e CucTembl OCBELLEHNS, 3a3EMIEHUSA U pacrnpeaerneHnst aHepru;

e CraHumm SAT / wkadbl, NnpegynpeauTenbHble 3HaKWU, Maskm 1 aBapunHoe o6opyaoBaHue,
a TaKKe OyrosalluTHbIe KOCTIOMbl U 0B0pyAOBaHUeE ynpasneHns pacnpenycTpoNCTBOM.
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Mpoknaaka HoBbIX kabernei ANA X COeAMHEHUS C CYLLECTBYOLWNMY KabGensmMu:

HoBble cunosble kabenu n kabenv ynpaeneHus
HoBble kabernbHble 3cTakaabl U YANMHEHWS /| COEQMHEHUS C CYLLECTBYHOLLNMMU;
KomMnnekTbl coeguHUTENbHbIX MyT

MpoknagbiBaHMe HOBLIX kabenem ans uHterpupoBanmss CK3, MBI, OBKB u pgpyrux cuctem pns
coeavHeHus ¢ obopyaoaHnem ACYTI B MO-12.

Yvyactok KTI-2

e OpHO HOBOE MOAyrbHOE 34aHne pacnpegenuTensHon noactaHumm, Pl1-2.3, B KOMMNNeKTe c:

2 TpaHcdopmaTopa macnsHoro Tuna 35/10 kB (16/20 MBA, 6yayT pa3melleHbl CHapyXu
PM);

PLL 10 kB;

12 macnosanosnHeHHbIX cunoBbix TpaHcdopmatopos 10/0,69 kB (2,5/3,125 MBA c
€CTeCTBEHHbIM MacrsiHbIM U eCTECTBEHHbIM BO3ayLHbIM oxnaxaeHneM (ONAN), a Takke ¢
€CTEeCTBEHHbIM MacnsHbIM U NPUHYAUTENbHBIM BO3AYLWHbIM oxnaxaeHnem (ONAF) (byayT
pasmMeLleHbl cHapyxu Pr1);

2 TpaHcdopmaTopa cobcTBeHHbIX Hyxa 10/0,4 kB (ByayT pasmeLueHsl cHapyxu PI1);

PY HH 0.69 kB (6 wT.);

PLL cobecTBeHHbIX HYXa 400B ¢ 4BOMHLIM BBOAOM;

PasgeneHne u nepepacnpegeneHne TEXHONOTMMYECKMX Harpy3oK Afsi MOBbILEHNS
HageXHoCTU (Tak, YTO OfHAa CEKLMA BNMSEeT TONMbKO Ha OAWH NPOU3BOACTBEHHbIN y4acTokK /
HUTKY);

HoBoe obopynoBaHue cuctembl KOHTpONs anekTpoobopynosaHus (CKI) Bkniovasa cucremy
MCO;

Ob6opynoBaHMe HOBOW aBTOMAaTM3UPOBAHHOW CUCTEMbI YMNpPaBEHUS TEXHOMOrMYECKUM
npoueccom (ACYTI) (toneko ans Beoga/BeiBoga curHanos npoekta MPY KTJ1) Bkntovas:
Cuctemy ynpaBneHuss TexHonorndeckum npoueccom (CYTI), aBTOMaTU3MpOBaHHYO
cuctemy 6esonacHoctn (ACBE), cuctemy obHapyxeHus noxapa wm rasa ([ul’), cuctemy
rpomkorosopsie cBasn u obwero onoeeweHus (FC/O0), cuctemy oOxpaHHOW
BesonacHocTu (ckaHepbl NPONycKoB), cuctemy BugeoHabnogeHns (CBH);

HoBasa mecTtHasa onepaTtopHasa (MO-12) 6yaet Bkntodate cuctembl ACYTI MPY KTJ1, CK3,
n ceteBoe obopymoBaHue. (MO-12 Takke OygeT MMeTb OMNTOBOSIOKOHHblE Kabemnu Ang
COeINHEHMS HOBbIX NOACTaHUMN ¢ cywecTByowmmy MO-6 B cTapbix NOACTaAHUMKSAX);

MBI 380 B nepemeHHOro Toka, 3apsiiHble YCTPOWCTBA MOCTOSIHOrO ToKa Ans 6artapen m
NnomeLLleHNE aKKyMYMSTOPHON;

OTonneHuwe, BEHTMRAUMS U KOHOULMOHMpPoBaHue Bo3ayxa (OBKB);

CuncTeMbl ocBelLeHUs, 3a3eMIIEHNSA 1 pacnpeieneHns aHepruu;

CraHuum SAT / wkadbl, NpegynpeanTenbHblie 3Haku, Masiku U aBapuiiHoe obopyaoBaHue,
a TaKKe OyrosallMTHbIe KOCTIOMbl U 000pyAOBaHUeE ynpaBrneHus pacnpeayCcTpoOiCTBOM.

Mpoknagka HoBbIX kabenel Ana UX CoOeAUHEHUS C CYLLECTBYIOLLMMU KabensmMu:

HoBble cunoBsblie kabenu 1 kabenun ynpaeneHns
HoBble kabenbHble acTakaabl U YANUHeHNs / coeqnHEHWs C CyLLECTBYIOWLUMY;
KomnnekTbl ons cpawuBaHus kabenew.

MpoknaabiBaHWe HOBbIX Kabenen anst uHterpupoBaHus CKI, WBI, OBKB n gpyrux cuctem ans
coeguHeHus ¢ obopygosaHmem ACYTI B MO-12.

LIPIM v yyacTkn obwiero HasHa4yeHusA

o [1Be pononHutenbHble s4erkn 35 kB ¢ Bbikntovatensmun Ha LIPT gna nutaduna Pr-1.3 n PI1-2.3;
o MopgepHusauua aByx cyulectaytowmnx dougepos 35 kB ans nutaHuns Pr1-1.3 u PI1-2.3;
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e bByayT wucnonb3oBaHbl CyLleCTByKOLME NpoxoAbl KabenbHOW KaHanusauum BbiIXoadlme ¢
kabenbHoro nonynoasana LIPI Ha cywecTBytowme kabenbHble acTakagpl;

e lcnonb3oBaHue CyLLECTBYIOLLMX, HOBbIX kKabernbHbix acTakag oT LIPI go TpaHcgopmaTopoB 35/10
kB, HoBon PI1-1.3 n PI1-2.3.

e Hosble dugepsbl ¢ Auenkamn 35 kKB ByayT nHTerpmpoBaHbl B cywecTsytowyto CYPO (PMCS) n B
cuctemy HEBA;

1.10 CBEAEHUA O NMYCKOBbLIX KOMIJIEKCAX CTPOUTENIbCTBA

B cooTtBeTcTBMM C rpacumkom, yTBepxaeHHbIM 3akasumkom, MoaepHusaums pacnpegyctponcts KT,
BblAerneHO B 4YeTbipe MYyCKOBbIX KOMMrekca. BbigeneHne oGBLEKTOB CTpoUTENbCTBA B MYCKOBblE
KOMMMNeKChl ykasaHo B Tabnuue.

Tabnuua 1: MNyckoBble KOMMNEKCbl 06EKTOB CTPOUTENbLCTBA
Ne nyckoBoro
HanmeHoBaHue 06beKTOB Hayano ctpouTtenbcTBa,
KOMMeKca
cTpouTenbcTBa (ron)
cTpouTenbcTBa

OcHoBHble 06bekThbl PIM-1.3.(Bkntovas
nHppacTpykTypy PrI1, nepecedeHuns n
nepeHoC CyLLECTBYOLNX KOMMYHUKaLIMA,
nyTu goctyna Kk PI1, kabenbHble 1 TpyOHbIEe
acTakagbl ¥ COOPYXeHWs,
TpaHcdopmaTopbl, paboTkl No
Moaudukauumn Ha LIPIT n mectHom
annapaTHoun)

1-bI1 MYCKOBOW KOMMIEKC Il kBapTan -2023

OcHoBHble 06bekTbl PIM1-2.3. .(Bkntovas
nHppacTpykTypy PrI1, nepecedeHuns n
nepeHoC CyLLEeCTBYOLNX KOMMYHUKaLIA,
nyt goctyna Kk PI1, kabenbHble 1 TpyOHbIE
acTakagbl ¥ COOPYXeHWs,
TpaHcdopmaTopbl, paboTkl No
Moandukaumm Ha LIPT n mectHoM
annapaTHoun)

2-011 NyCKOBOW KOMIMMEKC Il kBapTan -2023

[MNepekntoveHns/ nogknNYeHns
3-MI NyckoBOW KoMMnniekc — noTpebutenent k Pr1-1.3 Bkntoyasi cuctemsl Il kBapTan -2025
aBToMaTtmsaumu

Mepekntovenns/ NoAKIYeHUs
4-bIi NyCKOBOW KOMMMeKkc — notpebutenen k Pl1-2.3 Bkntovas cuctemsl Il kBapTan -2025
aBToMaTM3aLmu

Beog B akcnnyataumto nyckosbix komnnekcoB [lMpoekta MPY KTJ1 npegycmatpuBaloTca corfiacHo
rpaduka ctpouTenbcTBa 3akasymka.

1.11 CBEAEHUA Ob UCIOJIb3OBAHUU B NPOEKTE
W3OBPETEHUN N NATEHTOB

Bce pasgenbl NpoekTa BbIMOMHEHbI HA OCHOBE YTBEPXAEHHbIX MPOEKTHLIX PELUeHWd 1 He codepxkaT
TEXHUYECKMX PeLLEeHUii nonagatoLumx nog AencTeme NaTeHToB. B cBA3M ¢ 3TUM NpoBepKa Ha NaTeHTHYHo
YMCTOTY M MATEHTOCMOCOGHOCTb HE MPOU3BOAMNIAC.
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FEHEPANbHbIU MJTIAH U COOPYXXEHUA TPAHCIOPTA

CW1513716-3

Nam. |Jlnct o.1.0 Moanuck | Qata
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2. FTEHEPAIbHbIN NNAH U COOPYXXEHUA TPAHCIOPTA

21 OBLWME OAHHBIE

OcHoBHble NokasaTenu no reHepanbHoMy nnaHy MPY KTJT ceegeHrbl B Tabnuuy.

Ne HaumeHoBaHue En.nsmepeHus Mokasatenb
MPY KTh
1 Nnowaab paclupeHnsi TeppuTopun B OrpakaeHUn M2 He npumeHumo
2 Mnowanb JONONHUTENBHOM OTCLINKK M2 11935
3 Mnowanb npoes3nos, TPOTyapoB 1 NMAOLaA0K M2 3500
4  Tnowaab 3acTPOMKM M2 11200
5 MpoekTupyemas nnowaab yyacTtka e 9500
Ta6bnuua 2: OCHOBHbIe Noka3saTenu No reHepasbHOMY NnaHy

2.2 TJNAHUPOBOYHbIE PELUEHUA

B paspnene FeHepaanbM nnaH obbvekTa u opraHunsauuna TpaHcnopTa pacCMaTpuBarOTCA peLlleHnda no
reHepanbHOMY nnaHy U TpaHCNopTy NnowanokK MoAepHU3NPpyeMbIX CyLLEeCTBYHOLWNX Nnowanok KTI-1

n

2 " MoacTaHumn.

B naHHOM nakeTe OOKyMeHTOB pa3paboTaHbl BCe NPOEKTHbIE pelleHns No NoAroToBKe NoLlaaok noa
CTPOMTENLCTBO M BCE BUAblI OCHOBHbIX paboT Mo npoekTupyembiM nnowlaakam [loactaHumin —
opraHusauus penbeda, bnaroycTponcTso, Nyt goctyna.

B OaHHbI NnakeT JOKYMEHTOB BXOAUT NPOEKTUPOBaHME CreayloLmX 0O bEKTOB:

dyHaameHTbl nogcTaHumun 35/10/0,69-0,4kB KTJ1-1/2 PI1-1.3/2.3;
dyHOaMeHTbI C MPOTUBONOXaPHBLIMW CTEHAMU A1151 MaCNOHaNOMHEHHbIX
TpaHcgopmaTopoB HanpshkeHnem 35/10kB;

dyHOaMeEHTbI C MPOTUBONOXaPHBLIMW CTEHAMU A1 MaCNOHaNOMHEHHbIX
TpaHcgopmaTopoB HanpshkeHnem 10/0,69kB;

dyHOaMeHTbI C MPOTUBONOXaPHBLIMW CTEHAMU A1151 MaCNOHaNOMHEHHbIX
TpaHcgopmaTopoB HanpshkeHnem 10/0,4kB;

[peHaxHas cuctema TpaHcopmatopoB 35/10kB;

®yHOaMEHTBI U CTanbHble KOHCTPYKLUMM KabenbHbIX 3CTakazd 1 onop;

Moaundukauus cyLLecTBYOLMX CTalNbHbIX KOHCTPYKLWIA;
HoBble nyTn goctyna.

2.3 OPrAHU3ALUA PEJIE®DA

Mnowaaku cTpouTenbCTBa pasMeLLalnTCcsa Ha TeppuTopun cyulecTByroLlero sasoaa.

[ns 3awutbl TeppuTOPUM OT 3aTOMMEHUS AOXKOEBBIMY 1 TanbiM1 Bogamu nnowanki 6yagyT obcbinaTecs
OPEeHVpYOLWMM MaTepuanom cmecbto 6F nnn rpasmem (cm. CIV-SU-581-TCO, n.5.1 n S-ST-6002-01
ansa 1B, 6F v rpaBuiAiHOrO maTepuana 3acbIirnku).
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BepTukanbHasi nnaHMpoBKa BHOBb MPOEKTMPYEeMbIX MMOLWAa[oK ChAMOLHAA U pelleHa B MPOeKTHbIX
oTMeTKax. BbeicoTa Hacbinu No BHOBb NPOEKTMPYEMbIM NIoLLafKaM siBfsieTCs BENUYNHOM NepeMEHHON.
CpeaHsisa Hacbinb No nnoliaakam Bapbupyetcas npegenax 200 - 600 mm.

OTMeTKMN NaHWPOBKU MNJIOLLAA0K HA TEPPUTOPUM MOAEPHMU3ALMN YBA3aHbI C OTMETKaMU MIaHNPOBKM
CYLLECTBYIOLLMX MIOLWamoK.

BbibpaHHble MaTepuansl Hacbinu (T.e. necok Tun 1Bm webeHb Tmn 6F) obnagalT BbICOKOM
PpuUnbTpaLUMOHHON CNocoBHOCTLIO, 4YTO obecneumBaeT cBOOGOAHBIM OTBOA CKBO3b TENO HachInNu
[0oXOeBbIX 0OCAOKOB UMK CTOKOB MPU TasgHUN CHera ¢ NOBEePXHOCTU NMOLAAKN.

Hacbinb Bo3sogntcsa cnosmu no 0,15 M ¢ nocnegyowmm ynsoTHEHMEM KaTkamu 0 koadphdumumeHTa
0,95. TpeboBaHus npencTtaBnersl B cneundukaumm TLLO CIV-SU-581-TCO.

2.4 BHYTPUNMNOLWAAOOYHBLIE AOPOI'U

Onsa obecneyeHusa noabesna TpaHCNopTa K nnowaakamM CTpouTenbCTBa npeayCMOTpeHbl Noabe3Hble
00pOorun, KOTopble NPOJ10XKEHbI OT CYLLEeCTBYHOLWNX O0POr.

B cootBetcTBMM CcO cneuudpmkaumen S-ST-6003-01 «[oporm u [OPOXKHOE MNOKpbITUE» Tabn.5
NpPoeKTMpyeMble 4OPOrU NPUHATLI BTOPOCTEMNEHHLIMU CO CreayloLwmMMm napaMmeTpaMuy B niaHe:

e Yucno nonoc - 1;
e LllupuHa npoesxen 4acTn BHYTPUNOLLAA0UHbIX Jopor — 4,5 Mm;
e O06OYMHBI — 1 M.

Pa,u,mycu NPUMbIKaHUA K CyLLeCTBYHLWMM aBToaoporamMm npuUHATLI 6 m.

[opoxHasi ogexaa npuHaTa u3 acganbTobeToHa ropsiient yknagku, yIoXeHHbl no cnotw cmecn C5
(TOCT 25607-2009) n no ocHoBaHMO U3 cmecu kracca 6F (cm. Yept. S-ST-6003-01, Oetanb 1A). Ha
NPUMbIKaHUN K CYLLECTBYIOLLUM aBTOAOpOraMm, ansd obecneyeHms 6€30nacHOCTV JOPOXHOIO OBVKEHNS,
npegycMoTpeHa paccTaHOBKA AOPOXHbBIX 3HAKOB W CUrHanbHbIX CTONOUKOB COrMacHO CTaHAapTam
Pecnybnuku KasaxcrtaH 1 TpeboBaHuii ctaHgapToB 6e3onacHocTun aswkenunsa TLLO

2.5 BHYTPUNNOLWAAOOYHBIE UHXXEHEPHbBIE CETU

I/IH>|<eHepr|e CeTh Ha nnowagkKkax pasmMmelleHbl B TEXHONOINM4YeCKMxX nonocax 1N yBA3aHbl CO BCEMMU
COOpPYXeHNAMN B COOTBETCTBUUN C PpELLEHUAMU TEXHOIIONMHYECKNX CXEM N reHeparibHOro niaHa.

BHyTpu1nnowanoyHble cetm U KOMMyHUKaLuUM NpoknanbiBaloTcs Hag3emMHo (Mo acTakagam, onopam) u
noasemHo. CoBMecCTHOe pasMelleHne CeTel pasfiMYyHOro HasHauyeHusl BbINOMHEHO C cobnogeHnem
NPOTUBOMOXAPHbLIX HOPM U NpaBun Ge3o0nacHOCTM 3KCMyaTauumn ceTeil.

2.6 BJIATOYCTPOUCTBO.

TeppuTopursa NPOEKTMPYEMbIX NOACTaHLMIA GnaroyctpoeHa:

CNNaHnpoBaHa;

OropoXeHa;

ocBellleHa;

opraHu3oBaHbl NOAbE3/bI K NMoLLaaKkam;
npeaycMoTpeHO Mo ABa Bbeaaa Ha nnowaaky;
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ANNEKTPOTEXHUYECKAA YACTb
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3. ANEKTPOTEXHUYECKAA YACTb

3.1

OBLUAA YACTb

OrnekTpoTexHuyecknn pasgen npoekrta «MopgepHusauum Pacnpegyctponcte KTJI» paspabaTtbiBaetcs
Ha OCHOBaHUM TEXHUYECKOro 3a4aHuns 3aKasunka, reHeparnbHOro nnaHa u gpyrmx yacten npoekTa.

MpUpoAHO-KNMMATUYECKNE XapaKTEPUCTUKM palioHa CTPOUTENbCTBA NOAPOOHO nNpencTaBneHbl B
obLen YacTn npoekra.

3.2 TMNPUHATbLIE COKPALLEHUA
AMSAA AHanns cuctem matepuanbHon Yactu apmumn CLLUA
on OCHOBbI NPOEKTUPOBAHUS
MCO MOHUTOPUHI cocTOAAHNA 06opyaoBaHNS
CCTV Cuctema BuaeoHabnogeHus
LPr LleHTpanbHasa pacnpegenutenbHas NoACTaHUUs
CPDEP MeToavnka pa3paboTku 1 BbINMOSTHEHNSI MPOEKTOB B KOMMNaHUn «LLIeBpoH»
3BP Tabnuua 3aTpar, BpeMeHu U pecypcoB
uKn LleHTp KOHTpONsi AOKYMeHTaL MK
DCoE LleHTp nepenoBbIX TEXHOMOIMI B chepe NpOeKTUpoBaHus
P Pabouee npoekTupoBaHue
PIM3H PaspelueHne Ha nogknioyeHne aNeKTPUYECKOM Harpy3sku
CK3 CucTtema KoHTporns anekTpoobopynoBaHust
ETC Energy Technology Company (nogpasgenenue «LleBpoH»)
3Mnn 3aBofckue NpuemMoYHbIe UCMbITaHUS
arn OckusHoe npoekTupoBaHune/ctaaus MNpoekT
Mur Cuctema noxapa v rasa
BO BonokoHHo-onTu4eckui
HFE [MpoekTnpoBaHue ¢ y4eToM HYenoBeveckoro hakropa
UMU YenoBeko-MalUNHHBIN UHTepdeNc
b NckpobesonacHbi
nea MakeT pabouen gokyMeHTaLmu
MPY KTN MpoekT moaepHunsaumm pacnpenyctponcts KTJ1
KT KomnnekcHas TexHonoruyeckasi nmHus
MO MecTHasa onepaTtopHas
BN Bo3moXxHble NPOM3BOACTBEHHbIE NOTEPU
HB HW3KoBOMbTHLIV
ey LLnToBasa cTaHuuns ynpaBneHus
KKI1 KpynHbiii kKanuTanbHbIA NPOEKT
K3 KoHTpornb 3a uameHeHnsiMn
BH Bbicokoe HanpsixeHue
OPEX SkcnnyaTauuoHHble 3aTpaThl
CTuKUIM Cxema TpybonposoaoB n KU
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PAGA O0Le3aBoacTKasi cucteMa OnoBeLeHNs U CUrHanuaawum
cyTn Cuctema ynpaBrneHust TEXHONOrMYECKMM MPOLLECCOM
ACYTN ABTOMaTU3UpPOBaHHasA cucTemMa ynpasneHns TEXHONOrMYeCKNM nNpoLieccom
MnBri MnaH BbINOMHEHNA NpoeKTa
PO 3akas Ha NoKynky
PPM YnpasneHne Npon3BoaCcTBEHHLIM MPOLIECCOM MO NPOEKTY
PR 3asBka Ha NoKynky
BN WHdopmaumsa no 6esonacHOCTM NPON3BOACTBA
nya lMpaBuna ycTponcTtea anekTpoyctaHoBok PK
OK/KK ObecneyeHne/KOHTPOrb KadecTea
RAM HapexHocTb, paboToCnocoBHOCTL 1 PEMOHTONPUTOAHOCTD
RiskMan YnpaBneHne puckamu
P PacnpegenutensHas noacraHuus
PK Pecny6nuka KasaxcTtaH
M [MpremMoYyHble UCMbITAHUSA Ha Nrowaake
KOTb Kputnueckue anemeHTbl TEXHUKM Be3onacHOCTU
SID YyeT Tb npu npoekTnposaHunm
ACB ABTOMaTM3NpOBaHHas cucteMa 6e30nacHoOCTH
CHwuIN PK CtpouTtenbHble HOpMbl U npaBuna PK
CYK3 Cuctema Ynpaenenusa n KoHtpons 9nekrponutaHnem (PMCS)
SPEL Smart Plant Electrical (nporpammHoe obecnevyeHune)
SPI Smart Plant Instrumentation (nporpammHoe obecnedeHune, Takke U3BECTHO Kak Intools)
SPInd lMokasaTtenb adheKTUBHOCTU rpadunka
TBR TexHun4yeckas pekomeHgaums
TWO «TeHrnswesponn»
Z1s10 NcTouHnk 6ecnepeboriHoro nuTaHus
YPrl YacToTHO-perynmpyemMbliii NpuBoa
BegomcTBeHHblE yKasaHuWsi MO MPOTMBOMOXAPHOMY MPOEKTMPOBaHUIO NpeanpusaTun,
BYIM 30aHMM N COOpYyXeHuh  HedpTenepepabartbiBatowen U HePTEXMMUYECKON

NPOMBbILLIIEHHOCTH
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3.3 BBOAHAA UHO®OPMALIUA

Pr-1.1 KTJ1-1 n Pr-2.1 KTJ1-2, noctpoeHHble B 1988 n 1989 rr. cOOTBETCTBEHHO, BKIIlOYaAKOT

crnefywlwmne OpWUrMHarnbHble  KOMMMEKTYHWMe, CpOK  3JKCniyaTauuMM  KOTOpbIX — cocTaBnser

npubnuantensHo 30 ner:

e opHo (1) pacnpegenutenbHoe ycTponcTteo 10 kB co caBoeHHowm wnHom (A+B) 1 kabenamu.

e yeTblpe (4) pacnpegenutenbHbix wwuta 0,69 kB co coBoeHHon wuHom (A+B), kabensmun wm
TpaHcdopmaTopamu 10/0,690 «kB.

e oavH (1) pacnpegenutenbHbin wmut 0,4 kB co caBoeHHonm wwuHOM (A+B), kabensmu wu
TpaHcgopmaTopamu 10/0,4 kB.

OpHo aBapunHoe PY 0,69 kB ¢ AgBymMsa ucTodHUKaMu nuTaHua (PY BKOYaeT MNOHWKaroLWmM
TpaHcgopmaTop 0,66/0,4 kB n Harpysku), kabenu u TpaHchopmaTtopsl 10/0,69 kB ¢ pesepBHbIM
coeiHeHMeM OT HeJaBHO YCTaHOBMEHHOro reHepatopa (2017 r.) Tonbko Ha Pl1-1. ABapuiiHbii
reHepaTop Pl1-2 ocTtaeTcsa NnpexxHUM.

3.4 JOAHHbIE MO UICTOYHUKAM IJIEKTPOCHABXEHUA ONA
MPY KTJ

OneKTpocHabXeHne ycTaHaBNMBaeMHbIX MOAYbHbIX nogcTaHuun 35/10/0,6xkB PI1-1.3 (010-3300-PSB-
51497) n PI1-2.3 (020-3300-PSB-51498) npegycmaTpuBaeTcsi BbINOMHUTL OT cyllecTytowero PY-35«kB
(3300-SGR-4453) LieHTpanbHoi PacnpegenutensHon MoactaHumi KT,

[ns atoro 6yayT ycTaHOBMEHbI ABe HOBble A4enkn 35 kB (pacwmperne PLL 35 kB) ¢ BbikntovaTensamu.
A TaK e MmogepHu3auns AByX cyLlecTBytoLnx sdeek 35 kB (chuaepsl TpaHcopmaTopa ¢ coeguHeHneEM
OBMOTOK MO CXEME «3Ur3ar»).

3.5 CUNOBOE 3JIEKTPOOBOPYAOBAHUE

lMpoekToM npedycmaTpmMBaeTCsl YCTaHOBKA HOBbIX MOAYINbHbIX nogactaHumi (Pr1-1.3 un PI-2.3) gns
pasMeLleHnst HOBbIX pacnpegenuTenbHbIX pacnpedyCTpONCTB U pacnpeaLwmMToB CpeaHero M HU3KOro
HanpsbkeHUs ANnA 3amMeHbl cooTBeTcTByowero obopyposarmst 0,69xkB B PI1-1.1/1.2 n PI1-2.1/2.2.
[aHHoe TexHuuyeckoe pelleHve OOnyckaeT BbIBOA M3 3KCMnyaTauum WM U3MEHEHWE Ha3HayeHus
CYLLIECTBYIOLLMX OOBHEKTOB, COOPYXXeHUn nnm obopynoBaHus, oTHocsawmxea Kk Pr-1.1/1.2 n PIM-2.1/2.2
0,69kB . MO-6 KTJ1-1 u1 MO-6 KTJI1-2, pacnonoxeHHble BHYTPWU CYLLECTBYHOLUNX 30aHUN NOACTaHLUNA,
COXPaHAT (YHKLUMOHANbHbIE BO3MOXHOCTW YMpaBMEeHUss TEXHOMNOrM4Yeckum npoueccom u OyayT
conpsiratecst ¢ HoBot MO-12 B KTJ1-1 1 HoBort MO-12 KTJ1-2.

Mo cTeneHn obGecnedyeHuss HAOEXHOCTM 3NeKTpocHabxeHus anekTponpuemHukn Pr1.3 un Pr12.3
OoTHocuTCA K 1 kaTeropum cornacHo lNpaBuna ycTponcTBa anekTpoyctaHoBok oT 20 mapTa 2015 roga
Ne 230.

Bce cyulecTByloLMe TEXHOMOMMYECKME Harpysku kateropuv 1 mepeudncrieHbl B MepeyHe Harpysok,
pokymeHTbl NeNe 010-3300-PPP-SEL-20003-01 n 020-3300-PPP-SEL-20005-01.

Onsa pacnpegenutenbHbix wutoB 0,69 KB 1 cooTBeTCTBYIOLWEro pacnpeaenurensHoro yctponctaa 10
kKB Ha HOBbIX NoAcTaHumMsax 6yayT npenyCMOTPEeHbl HOBas CUCTEMA KOHTPOIMS 3anekTpoobopyaoBaHUs
(CK3) n HoBasi aBTOMaTM3MpoBaHHasa cUcTema yrnpaBneHus TexHonorndyeckum npoueccom (ACYTIT)
AN UHTerpaumm HOBOro pacnpeaenuTensHOro yCTpoucTBa 1 WMUTOBOW cTaHuuu ynpasneHus (LLUCY) B
cywlecTBytolime cuctembl asTtomatusauum KTJ1. Kpome Toro, OyayT YyCTaHOBMEHbl HOBble
TpaHcdopmaTopbl U HOBble kabernbHble NoTkM / acTakaabl. Cuctema MCO ByaeT BknoyeHa B COCTaB
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3ﬂeKTp0060pyﬂ,OBaHMﬂ Ana NOCTOAHHOINO KOHTPONA COCTOAHUA O60pyﬂOBaHI/IF| N npepgotBpalleHnda
no6bIX HeI/ICI'IpaBHOCTeﬁ, KOTOpPbl€ YCTPaHAKTCA CBOEBPEMEHHbIM TEXHNYECKUM O6CJ'Iy>KMBaHI/IeM.

OnemeHTbl MCO KOHTPOMMPYIOT 3MEKTPOODOpyAOBaHUE M AaHHblEe, NepedaBaeMble Yyepe3 CUCTEMY
CYQ3 B LleHTp gaHHbIx OThena Mpynnel HagexxHocTy gnst aHanumaa.

Yvyactok KTJ1-1

OOHo HOBOE MOAyNbHOE 3A4aHue pacnpefenuTenbHon noacTaHuumm, Pl1-1.3, B KOMMnekte co
cnenyrLwum:

2 TpaHcgopmaTopa macnsHoro Tuna 35/10 kB (16/20 MBA, 6yayT pa3meLlleHbl CHapyXu
PM);

PLL 10 kB;

12 macnosanonHeHHbIX cunoBbix TpaHcopmatopos 10/0,69 kB (2,5/3,125 MBA c
€CTeCTBEHHbIM MacrisiHbIM U €CTECTBEHHbIM BO3ayLWHbIM oxnaxgeHneM (ONAN), a Takke ¢
€CTECTBEHHbIM MacnsHbIM U NPUHYAUTENbHBIM BO3AYLWHbIM oxnaxaeHnem (ONAF) (byayT
pa3melleHbl cHapyxu PI1);

2 TpaHcdopmaTopa cobcTBeHHbIX Hyxa 10/0,4 kB (OyayT pasmelleHbl cHapyxu PI);

PY HH 0.69 kB (6wT.);

PL cobeTBeHHbIX HYXa 400B ¢ A4BOMHBIM BBOOOM,;

PasgeneHne u nepepacnpegeneHne TEXHONOMMYECKMX Harpy3oK Afs MOBbILWEHS
HaAEXHOCTU (Tak, YTO OHa CEeKUUsl BNMSIET TOMbKO HA OOUH NPOM3BOACTBEHHbIV Y4aCTOK /
HUTKY);

HoBoe obopynoBaHue cuctembl KOHTpONs anekTpoobopynosaHus (CKJ) Bkniovasa cucremy
MCO;

Ob6opynooBaHMe HOBOW aBTOMAaTM3UPOBAHHOW CUCTEMbI YMNpPaBEHUS TEXHOSOrMYECKUM
npoueccom (ACYTI) (tonbko ans Beoga/BeiBoga curHanos npoekta MPY KTJ1) Bkntovas:
Cuctemy ynpaBneHusi TexHonormdeckum npoueccom (CYTI), aBTOMaTU3MpOBaHHYIO
cuctemy 6esonacHoctn (ACBE), cuctemy obHapyxeHus noxapa wm rasa ([ulh), cuctemy
rpomkorosopsiie cBasnm u obwero onoeeweHus (FC/O0), cuctemy oxpaHHOW
BesonacHocTH (ckaHepbl NPONyckoB), cuctemy BuageoHabnogeHuns (CBH);

Hoeas mecTtHas onepatopHasa (MO-12) 6yaet BkntodaTb cuctembl ACYTIT MPY KTJ1, CK3,
n ceteBoe obopymoBaHue. (MO-12 Takke OygeT MMeTb OMNTOBOSIOKOHHbIE Kabemnu Ang
COeOUHEHMS HOBbIX NOACTaHLMIA ¢ cywecTyowmnmmn MO-6 B cTapbiX NOACTaHUUAX);

MBI 380 B nepemeHHOro Toka, 3apsiiHble YCTPOWCTBA MOCTOSIHOrO Toka Ans 6artapen m
rnomMeLleHne akkyMyrnsiTOpHOM;

OTonneHue, BEHTMRAUMS U KOHOULMOHMpPOoBaHue Bo3ayxa (OBKB);

CucTeMbl OCBELLEHMS, 3a3eMIEHUS U pacnpeaeneHuns SHepruu;

CraHuum SAT / wkadsbl, NpegynpeanTenbHblie 3Haku, Masiku U aBapuiiHoe obopyaoBaHue,
a TaKKe Oyro3alluTHbIE KOCTIOMbI U 000pYyAOBaHUE ynpaBrneHns pacnpenycTpoNCTBOM.

YyacTtok KTJ1-2

OpHo HoBOe MoAynbHOE 3aaHne noactaHumum, Pl1-2.3 B komnnekTe c:

2 TpaHcdopmaTtopa macnsaHoro Tuna 35/10 kB (16/20 MBA, GyayT pa3meLleHbl CHapyxu
PI);

PLL 10 kB;

12 wmacnosanonHeHHbIX cunoBblx TpaHchopmaTtopos 10/0,69 kB (2,5/3,125 MBA c
€CTeCTBEHHbIM MacCIsiHbIM U €CTeCTBEHHbIM BO3ayLwHbIM oxnaxaeHnem (ONAN), a Takke ¢
€CTECTBEHHbIM MacnsHbIM U NPUHYAUTENbHBIM BO3AYLWHbIM oxnaxaeHunem (ONAF) (byayT
pa3mMeLleHbl cHapyxu Pr1);

2 TpaHcopmaTopa cobcTBeHHbIX Hyxa 10/0,4 kB (GyayT pasmeLueHbl cHapyxu PI1);

PY HH 0.69 kB (6wrT.);

PLLl cob6cTBeHHbIX Hya 400B ¢ ABOMHBIM BBOLOM;

PasgeneHne w nepepacnpegeneHme TEXHONMOMMYECKMX Harpy3ok AN MOBblLIEHUS
HaEeXHOCTN (TakK, YTO oHa CeKuUs BMUSIET TOMbKO Ha OAUH NPOU3BOACTBEHHbLIN Y4acTokK /
HUTKY);
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e HoBoe obopyanoBaHue cuctembl KOHTpONs anekTpoobopynosaHusa (CK3) Bkrtovas cuctemy
MCO;

e O6opygoBaHve HOBOM aBTOMATU3MPOBAHHOW CUCTEMbI YMPAaBIEHUS TEXHOJOTMYECKUM
npoueccom (ACYTI) (tonbko gnst Beoga/BeiBoga curHanoB npoekta MPY KTJ1) Bkntoyas:
Cuctemy ynpaBneHuss TexHomormyeckum npoueccom (CYTI), aBTOMaTU3MpOBaHHYIO
cuctemy 6esonacHoctn (ACB), cuctemy obHapyxeHus noxapa wm rasa ([ul’), cuctemy
rpomkorosopsiie cBasn u obwero onoseweHus (FC/O0), cuctemy oxpaHHOWN
BesonacHocTH (ckaHepbl NPONycKoB), cuctemy BuaeoHabnogenns (CBH);

e HoBasa mecTtHas onepatopHasa (MO-12) 6yaet BkntodaTb cuctembl ACYTI MPY KTJ1, CK3,
n ceteBoe obopygoBaHune. (MO-12 Takke OygeT MMeTb OMNTOBOJIOKOHHbIE Kabenwn ans
COeJUHEHMs HOBbIX NOACTaHUMI ¢ cywecTByowmnmn MO-6 B cTapbix NOACTaHUUAX);

e Bl 380 B nepeMeHHOro Toka, 3apsigHble YCTPOMCTBA NMOCTOSAHOrO Toka Ansa GaTapen u
nomeLLeHne akkyMynsaTOpHOW;

o OTonneHune, BEHTUNALNS U KOHOULMOHUPOBaHue Bo3ayxa (OBKB);

o CucTembl OCBeLLEeHUs, 3a3eMieHns 1 pacnpeaeneHus aHepruu;

o CraHumn SAT / wkadbl, NpegynpeanTenbHble 3HaKku, Masiku U aBapumnHoe obopyagoBaHue,
a TaKke OyrosalluTHbIE KOCTIOMbl U 0B0pYyAOBaHUeE ynpasneHns pacnpenycTpoNCTBOM.

YcTaHaBnmBaemble Ha cbpr,ameHTax cunoBbie TpchcbopmaTopbl noacTaHuun NnMerT
pasgennTernbHble Nneperopoakn ¢ MMHMMarnbHbIM Npegeriom orHecrtomnkocTtun 1,5 yaca.

Mepen TpaHcOPMaTOPHLIMK Yy4yacTkaMu AOIMKHbI OblTb CbEMHble OrpaXaeHusi ¢ BopoTaMu Ans
[OCTyna nepcoHana.

Iea TpaHcdopmaTtopa 35/10 kB Ha kaxpgorn KTJ1 umetoT oOulyo cucteMy cnuBa machna, Kotopas
cobupaetca B obwmn macnooTctonHuk. OTCTOMHWMK paccuuTaH Ha cbop 100% obvema ogHoro
TpaHccopmaTopa.

TpaHcdopmatopel 10/0,69 kB nmeroT nHamBuayansHble MacnocbopHukn, paccuuTtaHHble Ha 100%
ob6bema TpaHcopmaTopHoro macna. OHM He B3aMMOCBSA3aHbI.

3.6 JJIEKTPUHECKOE OCBELLEHUE

Cncrtema ocBelleHUsi cnpoeKkTMpoBaHa And obecnevyeHuss cpedHero YpoBHS OCBELLEHHOCTU U
Hanu4unsi pe3epBHOro oceelleHns cornacHo ELC-DU-5135-TCO B gononHeHune k TpeboBaHuam MY3 n
CH PK 2.04-01-2011 n CIT1 PK 2.04-104-2012. OcBeTutenbHas apMaTtypa BbIMOSIHEHA Ha OCHOBE
cBeToguonHon (LED) TexHonormu.

Pabouve 30HbI, AnNA KOTOpbIX TpebyeTca aBapunHoe ocBelleHue, OyayT umeTb YpPOBEHb
ocBelleHHOCT He MeHee 10 NpOLEHTOB OT YPOBHS, PEKOMEHOOBaHHOrO Afs 3TOW 30HbI MNpwu
HOpMaribHbIX YCNOBUsSIX B cOOTBETCTBUU C SID-SU-5106-TCO, HO HUM Npu Kaknx 0BCTOATENbCTBAX HUXE
20 niokc.

ABapuiiHOe / aBaKyaLMOHHOE OCBeLleHne obecneyvmBaeT ocBelleHme ansg 6e30nacHoro NoKMaaHus
1 BbIXoAa M3 30HbI MOCHE OTKIOYEHUS SNEKTPOIHEPTUN.

ABapI/IIZHOG oceelleHne npenycmMmoTpeHo aOnsd 06Hapy>|<eH|/|ﬂ BbIXOOO0B, aBapI/IIZHOFO BbIX0Aa,
MapLpyToB 3Bakyauun v aBapI/IIZHOFO O60pyﬂ,OBaHMﬂ YCTaHOBKMW. ABapI/IVIHOG ocBelleHne OO0JNKHO
TakKkKe npeaycMaTtpuBaTtbCA ON1d MapLleBblX U BepTUKallbHbIX NECTHULY, npeHa3HaYeHHbIX aO5A
OCHOBHbIX newexoaHbIX MapLipyToB U aBapMVIHOFO BblXOo4a, B AOOMOJIHEHNE K OCBELleHUI0 3HaKOB
BbiXO4a M 3HAKOB 3BaKyaLuu npu noxape.

YpoBEHb OCBELLEHHOCTU B aBapuWiHbLIX YCIOBUSIX OOIKeH ObiTb He MeHee 1 MK Ha mapLupyTe
3BaKyauuu.

YpPOBHN OCBELLEHHOCTM B aBapuiHbIX YCMOBUSX B KPUTUYECKUX MecTax, Heobxoaumble Ans
BOCCTaHOBIEHUS NUTaHWS, YKka3aHbl cregytowum obpasom:
|.OnepaTopHble U NoAcTaHUUM - CpeHu YpoBeHb ocBelleHHocTH 20 K
Il.MNomeLLeHMs Ha y4acTKax 3aBofa - CpeaHUn ypoOBEHb OCBELLLEHHOCTU 5 Nk
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Bce nomelleHnst nogcTtaHumm gomkHbl OblTb CHabXXeHbl cBapo4HbiMK po3eTkamiu 380 B n poseTkamu
220 B ansa BcnomoraternbHoro obopyaosaHus.

OnekTpnyeckme poseTkn u PLL ocBelieHuss OOmMKHbl OblTb CHabXeHbl XeCTKo3akpensreHHbIMU
Tabnuuamn/nepeyHsMn anekTpm4eckux uenen. Bce anekTpuyeckne poseTkm AOMKHbI OblTb OCHALLEHbI
YCTPONCTBaMM 3aliMTHOro oTknoveHuss (RCD) / aBTOMaTUYeCKMMM BbIKIOYaATENSMM C 3aUTHBIM
TOKOM CO BCTPOEHHOM 3awmTon OT neperpy3kn no Toky (RCBO). PoseTtkm u ocBelleHue,
yCTaHaBMnMBaeMble Ha OTKPbITOM BO3AdyXe, OOJPKHbl OblTb CTaHgapTuMaupoBaHbl no Tuny ExXDE B
cootBeTcTBUN ¢ O-ST-2012.

3.7 KABEJIbHbIE CETU

CwunoBble kabenu n kabenu ynpasneHua 6yoyT npoknagbiBaTbCa Hag 3eMren, Ans KoTopbix dyayT
CMOHTMpOBaHbl kabenbHble acTakagbl M noTkn. KopoTkue oTpesku kabenen cyuwectsytowero Al
nponoxeHsl Nog 3emnen. lNMocne BbiBoga U3 akcnnyaTauumm cyuectsytowero AsapuiiHoro wuta AQN KTJ1-1
MOXET ObITb NepemelleH B MeCTO, ykazaHHOe Ha cxemax pasmelleHus obopyaoBaHusa noactaHumu. MNpu
nepemeLleHumn Bce kabenbHble coeauHeHns ALl ¢ HoBoW noacTaHumen byayT Haa3eMHbIMU.

B mecTax nepecevyeHusi ¢ goporamu 6yayT CMOHTUPOBaHbI KabernbHblE MOCTbI U3 KOHCTPYKLMOHHOW
cTanm.

OTxogsdume aBTomaTnyeckme BblkrtodaTenn n cunoBble kabernu paccumTbIBalOTCS M BbibuparTca Ha
OCHOBe pesynbTaTtoB 0bcnenosaHus cywectsytowmnx PLL 0,69kB. [Ana o3HakomneHus ¢ 6onee nogpobHom
WHcpopmaumen cM. ogHonuHenHsle cxembl 3l (010-3300-PPP-DSL-20004-01, 020-3300-PPP-DSL-20001-
01) unu nepeyHn Harpysok (010-3300-PPP-SEL-20003-01, 020-3300-PPP-SEL-20005-01).

Kabenu n kabenbHble yNNoTHEHWS, BKITtoYasi TpeboBaHMs K SKpaHMPOBAHUIO, 3a3€MJIEHMIO, U30NALNN
1 matepmanam, gosmkHbl cooTBeTcTBoBaTh ELC-DU-6032-TCO.

Kabenu aomkHbl 6bITb CMMOLHBIMUA, C HETUIPOCKOMMWYHBLIM HAMOMHUTENEM.
Mpoknagka kabens He JoSKHA NPeBbIaTbh MUHUMAanbHbLIN 4ONYCTUMbIV paaunyc nrmba kabens.

KabenbHble NTMHUKN OOIMKHbI ObITb npoHyMepoBaHbl COrnacHo Ka6eanomy XypHany.

3.8 3A3EMJIEHUE U MOJTHUESALLUTA

3asemneHve OyageT npegyCcMOTPEHO ONis BCEro 0o0OpyAoOBaHUS U METaNSIOKOHCTPYKUMIA C LEenbio
3alWNTbl MepcoHana oOT MOPaXeHUs SMEKTPUYECKMM TOKOM WM 00OpyAoOBaHUS OT MNOBPEXOEHUs,
BbI3BAHHOIO TOKaMKM KOPOTKOro 3ambikaHusa (K3) Ha 3emmto, cTaTtMyeckum paspsigoM M MOSHUEN.
3asemneHune fomkHo cootTBeTcTBoBaTh ELC-DU-5135-TCO.

[Mpn HeOBXO0ANMMOCTU CUCTEMA 3a3eMMEeHNS OOMKHA COCTOATb U3 CrieayIoLLMX OTAeNbHbIX NOACUCTEM,
KOTOpble [OOMMKHbl ObiTb COeAUHEHbl Mexay CcOOOM Ha rMaBHOW LWMHE 3a3eMIieHus MoACTaHuun
YyCTaHOBKW cornacHo ctaHgapty P-ST-6004:

e 3aBojckas cuctemMa 3as3eMneHus;

e Cucrema 4ncToro 3aseMneHus;

e Cucrtema uckpobesonacHoro 3a3emrieHus;

MeToabl MOHTa)a 3a3eMIeHus 1 OOoMyCTUMOe COMPOTUBIIEHME AOIMKHbI COOTBETCTBOBATb TUMOBLIM
netanam TLWO v gomkHbl 6bITb OCHOBaHbI Ha HaAMNeXallux UHXEHePHbIX pacyeTax.

3aszemneHnio nognexar mMeTtannuyeckue KopnyCa BCeX 3JIeKTPpUYeCKMX MalluH, TpchcbopmaTopOB,
annaparoB n CBETUJIIbHUKOB, BTOpPUYHbIE obMOTKM N3MEPUTENbHbIX TpchcbopmaTopOB,
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MeTannuyeckue kopnyca v Kkapkacbl pacnpegenurenbHbIX LWMTOB, WKadgoB ynpaBneHus, kabenbHble
KOHCTPYKUMM, MeTannmyeckne obonoyku n 6poHu CUNOBbIX U KOHTPObHbIX kabernew, cTanbHble TpyObl
9MEeKTPONpOBOAKM U ApyrMe  MeTannuyeckne  KOHCTPYKUMM, CBSi3aHHble C  YCTaHOBKOW
3NeKkTpoobopyaoBaHUS.

MybvHHbIE 3a3eMNUTENM BLIMOMHATCA B BUAE BEpPTUKAmNbHbIX 3MEKTPOAOB, YCTAHOBIIEHHbLIX OO
rnyouHbl 3 M, UCxoast n3 obecneyeHnsi NepPexoHOro ConpPoTUBNEHMS 3a3eMieHnst He 6onee 4 Om. B
CBA3M C TeMm, YTO yOeNnbHOEe COMPOTMBIIEHWE T[PYHTOB MOXET 3HauYUTENbHO MEHSATbCA Mo
TEXHOMOrMYEeCKoN Nowaike B 3aBUCUMOCTM OT pacnorioXeHWs 3auLiaemMoro obbekTa onpegeneHue
pacyeToM HeobXoOUMOro KonnyecTBa BepPTUKANbHbIX 3asemnuTene MoxeT He obecnednTb
Tpebyemon TMYD PK BenuuMHbl COMPOTMBIIEHUA MpuM 3amepax, MNPOBOAUMBIX HanagovyHOM
opraHusauven. B Takmx cnyy4asix K BbIMOSTHEHHOMY KOHTypy Qfobaensetcs ogvH wnu ABea
OOMONTHUTENBHBIX 3NEKTPoAa, YTO, Kak NpaBuio, MPUBOAMT K OOCTUXKEHMIO HEOOXOOMMOWN BENNYUHBI
COMNPOTMBIEHUS.

Bce coeanHeHus yacTten 3asemneHnss AomkHbl cooTBeTcTBOBaTHL knaccy 2 no NOCT 10434-82 n MNY3
PKrn.1.7 n.n 135-142.

MonHuesawuta B cooTBeTcTBUM 3aMeHeH Ha CI1 PK 2.04-103-2013 «WHcTpykumMst no ycTponcTBY
MOJSTHME3aLLNTLI 30aHUR 1 CoopyXeHuny, Tabnuua 1, oTHocuTcs ko I, 11l kateropuwm.

MornHwuesawmTa Ansa 3gaHnn noactaHuuin JomkHa 6biTb NpefocTasneHa B COOTBETCTBUM C CTaHAapTOM
TWO P-ST-6003 1 CIN PK 2.04-103-2013.

Ona 3aWwmTbl OT NPsSIMbIX yOApPOB MOSMHWM GJIOYHBIX YCTAHOBOK M COOPYXXEHWI Ha mnrowagke
MCMOMb3yeTcsl MOITHMENPUEMHUKN YCTaHOBMEHHblE Ha 15 MeTpOBbIX CTanbHbIX M MauyTax.
[ononHuTenbHO UCMONb3yeTcsi MeTannuyeckas KpOBMisi COOPYXEHWI, KoTopasi COeAMHSIeTCs C
MeTanMYeckoi KOHCTPYKUMEN 34aHNs MyTEM SK30TEPMMUYECKOW CBapPKM Ui GONTOBLIM COeAVHEHUEM.
3awuTta oT BTOPUYHBIX MPOSIBIIEHUIA MOJTHUWIA BbINONIHEHa NPUCOeaVHEHUEM METANIMYECKUX KOPMyCOB
annapaToB 1 TpyOONPOBOAOB K HAPYKHOMY KOHTYPY 3a3eMJIEHNS.

3awmra OT CcTaTU4ecKoro aneKkTpnyectBa TEXHOJI0OMNM4YeCcKoro o6opy,u,osaHM;| n pr60I'IpOBO,EI,OB
BbINOJTHAETCA NyTeM WX MnpucoeamHeHna K BHELIHEeMY KOHTYpy 3a3emneHusa.3awmta oT 3aHoca
BbICOKOIro noteHuuana no BHeEWHWMM Ha3e€MHbIM UM HaA3€MHbIM KOMMYHUKaUMAM OCYLLEeCTBNAETCA
npucoegnHeHmemM nx Ha BBoae B 3aHNe Ui COOpYyXKeHe K 3a3eMnnTento 3allnTbl OT NpAMbIX yOapoB
MOJTHUN.

3.9 WUCTOYHUKU BECMEPEBOUHOIO MUTAHUSA NEPEMEHHOIO
TOKA N NOCTOAHHOI'O TOKA

MBI nepemeHHOro Toka npedycMaTpuBaeTcss [ANA  9MNEKTPOnUTaHuMs CUCTEMbl  ynpaBrieHus
anektpocHabxeHnem (CYJ), cucteM KOHTPONA WM aBapUMHOW CuUrHanusauum, CuUctem CBA3U WU
aBapuHOro OCTaHoBa, MNOBLIX APYrMX KPUTUHECKMX CUCTeM XumsHeobecnedeHusi. MBI nocTtosiHHOro
TOKa npefycmaTpuBaeTcs s ANeKTponuTaHns Lenen ynpasneHns pacnpeayCcTponcTs U aBapumnHoro
obecneyeHus.

Cuctema MBIT nOCTOSAHHOrO TOKa MPOEKTUPYETCS KaK cucTemMa ABYXKPaTHOrO pe3epBUpPOBaHMS C
2x100% 3apsgHbiMu ycTporcTBamu 1 2x50% akkyMynsiTopHbIMu 6atapesimu.

Cunctema VBl nepemeHHOro Toka NpoekTupyeTcs Kak cuctema ¢ otaenbHbiMu 2x100% ycTaHoBKaMu €
pasgenbHbIMU LWMHAMK pacnpegeneHnst Ans npegoTepalleHms obuiero otkasa npu cboe.

MBI [omkHbl ObiITb M3roToBreHbl KomnaHuuen «Gutor» cormacHo ctaHgaptam TLWO u gomkHbl
COOTBETCTBOBATb BCEM pa3mMepam U MUHUMAIbHBIM 3KCNITyaTauMoHHbIM TpeboBaHuam TY TLIO ELC-
SU-4802-TCO u ELC-SU-2643-TCO.

C 3akasuymkom Bbin BbIBpaH 1 cornacosaH TuN akkymynatopHon 6atapeu VMBI - manoobcnyxumeaemas
HUKenb-kagMueBas akkymynsTopHas 6artapes npowmbiwneHHoro tuna (T3 - 0093-3300-PPP-RFI-
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00003). Pasmepbl akkyMynaTtopHbiX GaTapen OOMKHbI ObiTb onpefeneHbl Ha OCHOBE WMEILLMXCH
OaHHbIX NPea3CKU3HOro NPOEKTUPOBAHUA U NpeacTaBreHbl B COOTBETCTBYOLLMX NUCTaX TEXHUYECKUX
naHHbix UBIT.

Cuctema VBI 1 anemeHTbl MBI O6yayT pacnonoxeHbl B akKyMynsiTopHon 3ganui Pr.

MBM n 3apsagHble yCTpoMcTBa ONS aKKyMYNsSITOPOB PacriofioXeHbl B OCHOBHOM MOMELLeHU Ans
obopyaoBaHusi, 6aTapen pacronoXeHbl B akKyMyATOPHOM.

3.10 ABTOMATU3ALUNA SNEKTPUYHECKUX CUCTEM

ABTOMaTM3aALMUN SMEKTPUYECKUX CUCTEM BKIHOYAET HOBYIO CUCTEMY YNPaBreHUs 3reKTpocHabXeHnem
(CYQ) ons HOBbIX NMOACTAHUMW U MHTErpauumn CyLecTBYHLIEN CUCTEMbI YNPaBMEHUS U KOHTPONS
anektponuTaHuem (CYKQJ) Ha LIPI gnst HoBbIX onaepoB, MAyLWmx Ha noacTaHumm. s 03HaKoMIeH s
¢ nogpobHom nHpopmaumen no TpeboBaHMAM, KOHCTPYKLMK N apxuTekType CY3S n CYKDS cMm. JOKYMEHT
Ne 093-0000-JJJ-SOW-20012-01 O6bem paboT - ABTOMaTM3aums anekTpocHabxeHns n OCHOBHbIE
NPUVHUMIMbI aBTOMaTM3auumn arekTpocHabxeHus Ha atane Ol (093-3300-PPP-PHL-20001-01).

OnekTpuyeckas 3awmta obopynoBaHMs npedycMaTpyBaeTcsl MOCPeACTBOM  MUKPOMPOLLECCOPHbIX
yctponcte (LN3Y), obecneumsaroLmx cBA3b C CUCTEMaMU OUCTAHLUOHHOIO ynpaBreHUs U KOHTPOns
Yyepes pe3epBHble NocnegoBaTtenbHble / Ethernet / onTOBONOKOHHbIE COEANHEHUS.

BbiGop cucTeMbl 3alUTbl AN KAXOOro TuUMa npuMeHeHus (Hanpumep, 3alluMTta [ABuratens, 3awura
dvaepa, 3almTa reHepaTopa U T.4.) OJMKEH OCYLLECTBNATLCA C AOMKHbIM YYeTOM CTaHAapTM3aLun 1
MHTErpaumm ¢ CyLLeCTBYIOLLMMU CUCTEMaMU Ha NIoLlajkKe.

WccneposaHns 3awutel ETAP 6yayT npefoctaBrieHbl BMECTe C pekoMeHOyeMbiMU HacTporkamu
3aWmThl Ang Bceil nogctaHuum u noaknoveHnn k LIPIT.

HomkHbl BbiITb ycTaHoBneHbl anemeHTol MCO, Takve Kak M3Meputenu KavecTBa SMeKTPO3HEeprum
(PQM), ycTporcTBa TENJSIOBOrO KOHTPOJSIS, aHanu3aTop pacTBOpeHHoro rasa (DGA) ansa cunosbixX
TpaHcdopmaTopoB 35kB, cuctemsl MoHuTOpuHra VMBI n 3apagHbIX YCTPOMCTB U T.4,.

3.11 KNACCUDPUKALUNA ONACHBbIX 30H

3naHus ¢ anektpoobopyaosaHuem PI1-1.1/1.2 n PIM-2.1/2.2 KT pacnonoxeHsl B 6e30nacHomn 30He, 3a
npegenamu 30H, rAe BO3MOXHO Hanuuve B3pbiBOOMACHOW armocdepbl (HeonacHble 30Hbl).
Knaccudukauusa onacHbix 30H 1 BbIGop anekTpoobopyaoBaHust AN UCNONb30BaHUS B ONACHbIX 30HaX
OOIMKHBI COOTBETCTBOBaThL TpeboBaHuam MY, TexHnyeckoro Pernamerta PK, ykasaHHbiM B ELC-DU-
5135-TCO u TY O-ST-2012 «[MpuHumnbl knaccudumkauum onacHblx 30H». [lpu HeobxoammocTu
TpebosaHua MMYD gomkHbl 6bITb AoNONHEHblI TpeboBaHMAMHK, ykasaHHbIMM B MOK 60079 1 TMnoBbIxX
npasunax TexHukn 6esonacHocTn MHCTUTYTa HedpTn YacTb 1 (MNpaBuna anekTpobe3onacHOCTN) N YacTb
15 (MpaBuna knaccudukaumm 30H AN HedTHAHbIX YCTAHOBOK). [ns O3HakoMmneHws ¢ Apyrumu
NPUMEHNMbIMU HOPMaMU U CTaHAapTaMu Mo 3NEKTPOYCTaHOBKaM B onacHblx 3oHax cMm. TY TLIO ELC-
DU-5135-TCO «O6bLee yCTpOUCTBO 3MNEKTPOYCTAHOBOK HAa3eMHbIX COOPYXXEHU».

KoHcTpykuua anekTpoobopynoBaHusl OOMHKHA COOTBETCTBOBATL TPebOBaHUSIM MPUMEHMMbIX YacTeit
MYy3. OnekTpoobopynoBaHWe, KOTOPOE COOTBETCTBYET APYrMM MeXZyHapoAHbIM cTaHaapTam, MOXeT
OblTb MpUEeMSIEMbIM MPW YCIOBUM, YTO MOCTABLUMK MOXET MPOAEMOHCTPUPOBATb 3KBMBANEHTHbIN
ypOBEHb 6Ee30MacHOCTM MpY AaHHbIX 0GCTOATENbCTBAX, @ cepTudukaTel 060pyaAoBaHNS NpUeEMIIEMbI
ANS Ka3axCTaHCKUX KOHTPONUPYHOLWUX OPraHoB.

Ona oGecneveHnss BHYTPEHHEro MOMOXUTENbHOIO AaBNEeHUs Npy NPOEeKTUPOBaHUU ByayT NPUHATHI
Mepbl, kak nogpobHo onucaHo B H-ST-2100, H-ST-2105 «[lMopsiaok npoektnposaHusa cuctem OBKB B
3aaHuax». MNpu noHmwkeHun gasneHnst Hke 50 Ma pomkHa cpabaTtbiBaTh aBapuiiHas curHanmaauus.
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Bce kabenbHble yNNoOTHEHMS, CMOHTUPOBAaHHbIE B OMacHbIX 30HAX, AOMKHbI ObITb CEPTUPULINPOBAHDI
Ons npumMeHeHus B onacHom 3oHe B-Ir. Ecnu kabenb nponoxeH mexay 6e3onacHor n onacHon 3oHamu,
kabenobHoe YMNMNOTHEHME C KaXOoro KOoHua AOMKHO ObiTb CepTUdULMPOBAHO ANS NPUMEHEHUs B
onacHonm 3oHe B-Ir. [na kabenewn, KOoTopble NOSHOCTbIO NpPOKMaabiBaldTcA B 6e30MacHbIX 30HaX,
kabenbHble YNNOTHEHWS TaKKe OOMKHbI BbITb CepTUPULIMPOBAHBI A5 MPUMEHEHMS B ONAcHOW 30He B-
Ir. Bce cepTuduuupoBaHHble kabernbHble YNIOTHEHUS OOMXHbI MMETb YpPOBEHb B3pblBO3aLuTbl O
(B3pbiBO3alLmLLEeHHbIe).  [MpeanoyTnTensHO  UCMOMB30BaTb  CepTUULMPOBaAHHbIE  KabenbHble
YNNOTHEHMS C ABONHOW cepTudmKaumnen 3allmTsl oT B3pbiBa Exd/Exe.

Bce o6opynoBaHne manow MOLLHOCTY U OCBELLEHWS, YCTAHOBMEHHOE BHE 34aHWs NOACTaHLMU, OIDKHO
ObITb KNaccuduunpoBaHo MMHMMYM kak 3oHa I, B, T3 B cOOTBETCTBMM C eQMHON Kraccudmkaumnen
obopyaoBaHUA  TexHorormdeckom  ycrtaHoBkn.  Knaccudpmkaums  obopypoBaHus OBKB  u
TpaHcdopmaTopoB He TpebyeTcs, cm. OTyeT X-0000-P-RPT-10085.

Bce o6opynosaHue KT, yctaHOBNEHHOE BHE 34aHUs NOACTaHLUMW, AOMKHO BbITh KrnaccnuLmpoBaHo
MUHUMYM kak 3oHa |, B, T4 pna obecneyeHns eguHoobpasusi ¢ eanHOW Knaccudukaumen
06opyoBaHNst TEXHONOMMYECKOM yCTaHOBKM. Knaccudmkaunsi onacHbIX 30H OTpaXaeTcsl Ha YepTexax:
010-0001-PPP-LHA-20001-01 n 020-0002-PPP-LHA-20001-01.

lMepeyeHb KaTeropuim OCHOBHbLIX MomelleHun Pr1-1.3 u Pl1-2.3 no B3pbiBONOXapHOW M MOXapHOW
OMacHOCTK, KNaccoB B3pbIBOOMACHbIX M MNoXapoonacHbix 30H Mo «[llpukady MwuHuctpa no
ypesBblvalHbIM cuTyauusam Pecnybnukn KazaxctaH ot 17 aerycta 2021 roga Ne 405
O6 yTBEpPXOEHUN TexHu4veckoro pernameHTa «O6Lwme TpeboBaHUSA K NoXapHon 6e3onacHoCTU»» W
My3 PK cm BHU3y Tabnuuy:

Ne HavnmeHoBaHne nomelleHns, 3gaHns Mnowaap, Kateropus Knacc
M2 nomMmeLleHnn, B3pPbIBOOMACHbIX
30aHuNn no | u
B3PbLIBOMOXaPHOW | NOXXapOoonacHbIX
n noxapHown | 3oH no My3 PK
onacHoCTH 2015r
MepBoro ataxa
1 MNomelieHne ans 415 B B-1
3NeKTpoobopyaoBaHUs
2 AKKyMynaTopHas 29 A B-1a
3 Tambyp 4 a -
BToporo ataxa
1 NomelleHne OBKB (nomeLueHmne 123.6 B B-1
BbITSKHBbIX BEHTUIIATOPOB U MPUTOYHOMN
YCTaHOBKMW)
2 Momewenne KUMNA 80.34 a -
3 MomelyeHune ras. obopygoBaHus 12 il -
4 Tambyp 28.4 a -
5 Mnarcdopma OBKB 63.5 a -
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4. APXUTEKTYPHO-CTPOUTEJIbHbIE PELLEHUA

41 BBEOEHUE

Mpoekt MogepHusaumm pacnpegyctporicte  KTJT  (MPY KTJI) Bknoyaetr MoaepHM3auumio
pacnpegenutenbHoro yctponctea 0,69 kB u cooTBeTcTBYyHOLWEN WMHDPACTPYKTYPbl Ha OOBEKTax
KOMNaHuM  «TEeHrM3weBponn» MNyTemM 3amMeHbl CyLlecTBylOLWero obopyooBaHUs Ha  HOBOe
obopynoBaHue, yCTaHOBIEHHOE BHYTPU ABYX HOBbIX COOPHbIX MOACTaHUWIA, pacnonaraeMbix psgom ¢
cyuwiecTByowmMmn noactadumsmm Pri-1.1 /1.2 na KTJ1-1 m PIM-2.1 / 2.2 Ha KTJ1-2.

lMuTaHve Kaxgon HOBOW MoAcTaHuMM OyAeT OCYLECTBRATbCA OT CyllecTByowen wuHel 35 kB
LeHTpanbHon pacnpegenutensHon nogctaHuum (LLPM) (A+B) yepes noHwxkatowwme TpaHchopmaTopbl
35/10,5 kB. [NoM1MMO yCcTaHOBKM HOBbIX MOACTaHLMIA N CBA3AHHOIO C HUMK 06opyaoBaHus, 06beM paboT
No MPOEKTY TakkKe BKMNoYaeT NPoKNnaaky HOBbIX U MOAEPHM3aUUs CyLLEeCTBYIOLLMX KabenbHbIX acTakaa
ANt NPOKaaKM HOBbIX CMMOBLIX / KOHTPonbHbIX / BO kabenen ot LIPIM go PI1-1.3 n PI1-2.3.

4.2 TMMPUHATbIE COKPALUEHUA

3PY — BakpbiToe pacnpeaenutenbHoe yCTPONCTBO.
XK/B — Xene3obeToH.

4.3 3EMINAHbLIE PABOTbHI

Bcs nnowagb, Haxoaswascs B npepenax rpaHny CTpoutTesnbCcTBa, A0JKHa ObITb OuMLLEHA OT Mycopa
N PaCTUTENTbHOCTW.

lMoaroToBka y4acTKOB K CTPOMTENbCTBY OCYLLECTBMSIETCS cornacHo TpebosaHusm CI1 PK 5.01-101-
2013 “3emnsHble COOpyXeHusi, OocHoBaHusA U gyHgameHTbl”, CH PK 3.01-03-2011 “l'eHeparbHble
NnaHbl MPOMbILLIEHHbIX NPEeanpUATUNA.

Mon Bblemkon rPyHTa cnegyeTt NoOHUMMaTb 3eMIAHbIE pa6OTbI B ntobom mMmaTtepuane c nposegeHnem, no
mepe HeobXxo4MMocCTH, pbITbA C NPUMEHEHNEM (bpe3b|, PbIXNEeHUA, NOrpy3kn, NnepeBo3Kn U yaoaneHus
MaTepumarnoB, HaxogAWNXCA HUXe YPOBHA BEPXHEro CIioA MOoYBbl, C LUelNblo OOCTUXEeHUA YKa3aHHbIX Ha
yepTexax ypOBHel71. I'Iepe6op FPYHTA HMXXE NPOEKTHbIX OTMETOK 3ali0XeHUA (byH,El,aMeHTOB n apyrmx
noa3eMHbIX coopy>|<eH|/|l71 He OonyCKaeTcCA. CJ'Iy‘-Ial71HbIe MeCTHbIE nepe60pbl OOMXKHbI ObITb 3acbinaHbl
N YyNIoOTHEHbI.

Bblemka rpyHTa nog, oyHOaMeHTbI OCYLLECTBNSETCHA B COOTBETCTBMM ¢ TpeboBanuamn CINM PK 5.01-101-
2013.

Bo Bcex koTnoBaHax gOMmKHO OblTb 06ecnevyeHo OTCyTCTBME CTOsi4YEN BOAObI C TEM, YTOObI COOpYyXeHudA
BO3BOOUIMIUCb B CYXUX YCINOBUAX. Ons AOpeHnpoBaHna BOAbl MNpwn HeobxoQMmMocTun cnepyet
MCcnoJsib3oBaTb HACOCbLl N OTHOCALLEeECA K HAM o6opy,u,osaH|/|e. Cpe,EI,CTBa OTKa4ku 1 BOgooTBeAeHNA He
AOJIXHbl OKa3biBaTb HeGJ'IaFOI'lpMFlTHOG BINMMAHWE Ha Opyrne COOPYXeHUA U KOHCTPYKUUK, Unnm Ha
Kakune-nnbo Cyxue Yy4dacCTKn nnowanku. OTCTOMHMKM  OOSXKHbI pacnonaratbCA BHE TeppuUTtopun
NOCTOAHHbIX COOpy)KeHMﬁ.

B kadecTBe CTPOUTENBHOrO HACKLINMHOMO rPYHTa NCcNosb3yTca cmecn 1B n 6F.
CTpouTenbHbIN HAacbiNHOW MaTepuan AomKkeH cooTBeTcTBoBaThb TpeboBaHnam MOCT 25100-2020.

OcHoBaHUsA MOAroTaBNMBAKTCA M 3acbiNalTcsl B cOOTBETCTBUM ¢ TpeboaHuamu CI PK 5.01-101-
2013.

YnnoTHeHWe npou3BoanTcsa B cootBeTcTBumM ¢ TpebosaHuamm Cl PK 5.01-101-2013.
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4.4 OYHOAMEHTDI

MpoeKkToM NPeAyCMOTPEHO CTPOUTENBCTBO CEAYHLWNX hyHAAMEHTOB:

e  ®dyHpameHThl MogcTaHumi;
e OdyHaameHTbl AN kabenbHbIX 3CTakaj 1 onop;
e ®dyHOameHTbl TpaHCHOPMATOPOB U MPOTMBOMNOXAPHbIE U B3pbIBOOE30NaCHbIE CTEHBI;

Mpw pa3paboTke GbiNKY NPUHATLI Criedylolime pyKoBOASALLME NPUHLMNGI

e [lonycTtnmoe gononHUTEeNbHOE yaernbHoe AaBneHne no nogowse pyHaameHTa 50 kH/m?,
e Hecywas cnocobHocTb cBan npunaTta: 600 kH — cxxatune, 60 kH — Bbigeprueanune, 30 kH —
coBwr.

3awmrta OGeToHHbIX MOoBepXxHocTel npousBoauTcst cornacHo Q-ST-2020 n. 13.4.: ToBepxHOCTU
MoKpbIBAOTCA MOANDULNPOBAHHBIM OUTYMOM A51s1 o6ecneyvyeHnst TONLWMHbI NOBEPXHOCTM He MeHee 1,0
MM. [loBEpPXHOCTY, KOTOpble HaxoaaTca Ha rnybuHe 150Mm OT ypoBHS 3emnu n Ha BbicoTe 300Mm OT
YPOBHS 3eMMn, UNU PacrofiOXeHHble MoA4 Hecyllen NnuMTon, U aaxe rnybxe, cnegyet MOKpbiBaTb
rpyHTOBKOWN, 06najatoLLen HU3KOM BA3KOCTbIO, MC ABYMS CrOSIMU 3MOKCUAHOW Kpacku, CBETO cepero
uBeta, obwen TonwmHom 250 MUKPOH.

dyHOAMEHT noacTaHUMmn

MoactaHums npeacrasnseT cobon TUNOBOE3aKpbITOE pacnpeaenutensHoe yctponcteo 10/0,69-0,4kB
6e3 ycTaHOBKM MacrnoHanonHeHHoOro obopynoBaHus. 34aHue ABYX3TaXHOe: B MaHe pa3Mepbl NepBoro
aTaxa no Hapy>XHbIM rpaHsaM cTeH npumepHo 38,6x12,6 M BbicoTon 4,2M; BTOPOro ataxa - 21,6x12,6 m
BbicoToM 3,9 M. [lon noacTaHuMM NOAHAT OT NPOEKTHOM OTMEeTKM 3eMnn Ha 3590 mm. NocTasnseTcsa Ha
nnowaaky B MoaynbHOM UCNONMHEHUM U cobupaeTca HenocpeacTBEHHO Ha CTPOUTENbHOW NroLlaake.
MoHTupyeTCcs noAcTaHUMsa Ha cTanbHble Banku, yctaHoBreHHble Ha XK/B onopbl pa3amepomMm ceveHus
800x800 mMm. XK/B onopbl ABASOTCS YaCTbl0 MOHOINMTHOIO pOCTBEpPKa padMmepoM B nnaHe 2800x2800 n
TonwmHon 800mm (CIV-DU-5009-TCO, n.6.2.3). Hu3 oTMeTKu pocTBepKka HaxoanTcs Ha oTMeTke -1,8 m
OT NPOEKTHOW CNaHMpOBaHHOM OTMETKN. B CBOIO ouepenb pOCTBEPKM OnepThl Ha BypoHabuBHbIE cBan
ounameTtpom 600 mm, rnybuHon 12-14 m. MNop kaxabli pocTBepk uaet 3 cBau. Takke pPOCTBEPKM
"cBsaA3aHbl" Mexay cobor B NpoAoNbLHOM M NonepevyHoM HanpasneHuax pyHaameHTHeiMn XK/B 6ankamm
ceyeHnem 600x800(h) mm.

dyHoameHThI TpaHcchopmaTopoB 35/10kB

TpaHcdopmaTtopsl 35/10 kB npeacrasnsaoT cobon koMmnnekTHoe obopyoBaHMe HapyXHOW YCTaHOBKU
n cnyxart ansa npuema 35 kB n npeobpasoBaHne ee B anekTpoaHepruto HanpsbkeHveM 10 kB. Mo aga
TpaHcdopmaTopa W COOTBETCTBYIOLWUA pPE3UCTOP 3a3eMreHuss HenTtpanu Ha kaxgon KT
yCTaHaBnmBaloTCcsa B caBoeHHble XK/Bb oTcekun. O6wuin pasmep Tunoson XK/b KOHCTPyKUMM COCTaBNSET:
16,700x8,500x4,900(h) mm, a noasemHasa YacTb 3arnybneHa Ha 1,000 mm. OTcekn COCTOAT U3 O4HON
NPOAONbLHOM CTEHbI U TPEMS NOoMepeYHbIMY CTEHAMU, KOTOpPble MOHOMNUTHO ycTaHaenueatoTcs Ha XK/b
nnute 16,700x8,500x500(T) mm. TonwuHa cTeHok npuHsaTa no pacyety 300 MM, BbicOTa CTEHOK
npuHATa U3 YCNoBuSA: BbiCOTa TpaHcdopmaTtopa nnc okono 350 mm. TpaHcdopmaTop
ycTaHaBnmBaeTcs Ha XK/b 6rnoku, KoTopble Takke MOHOMUTHO YCTaHoBreHb! Ha XK/b nnuTe.

MacnonpveMHMK/ pacuuTaHbl Ha NOMHbIN 06beM Macna 1 NOSIHOCTLIO 3ackinaHbl WebHem dpakumnen
30-70 mm. ABapuitHo criutoe Macno no macnootsogy (MBO OY200) cobupaeTtcs B MacnocOopHuKe.
Macnoc6opHUK 3anpoeKkTUPOBaH C BHYTPEeHHUMK padmepamm 2,500x3,000x2,850(I'n) MM, C TONLLMHON
CTEHOK 1 BepxHen nnntbl 300 MM, HWXHAS nanta 400 mm.

dyHaameHTbl TpaHcdhopmaTopoB 10/0,69kB

TpaHcchopmatopel  10/0,69 kB npeactaBnaoT cobon  KOMNMEKTHoe obopyaoBaHWE HapyXHOW
ycTtaHoBku. [1o ABeHaguaTh TpaHcdopmaTopos Ha kaxaon KTJ1 yctaHasnvBaeTtcs B XK/b otcekun. Beero
3anoxeHo 4 X/b koHcTpykumn (Ha KTJ1) no Tpu oTceka B kaxaou. Pasmepbl XK/B KOHCTpyKLuin
coctaBnstoT: 15,300x4,800x3,100(h) MM, a nogsemMHas vyacTb 3arnybneHa Ha 850 mm. OTcekn cocTodaTt
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M3 OOHOW nNPOAONBHOMW CTEHbl W YeTbipeMs MONepeyvHbIMU CTeHaMW, KOTOpble MOHOMUTHO
ycTaHasnuBatotcs Ha XK/b nnute 15,300x4,800x400(T) mm. TonwuHa cTeHOK npuHaTa no pacyety 300
MM, BbICOTa CTEHOK MNPWHATA W3 YCNOBUS: BbiCOTa TpaHcdopmaTtopa nnc okono 350 mm.
TpaHcdopmaTtop yctaHaBnuBaeTca Ha XK/B 6noku, KOTopble Takke MOHOMUTHO ycTaHoBMeHbl Ha XK/b
nnuTe.

MacrnonpuemMHuKM pacumMTaHbl Ha MOSHbIM 0ObEM Macna M 3acbkinaH webHem dpakuynen 30-70 mm.
ABapuIiHO CrMTOE Macfno C MacronpuveMHUKa BblKauynBaeTcd MOOWMbHbIM HacoCoM C MpUAMKa
MacronprMeMHuKa.

dyHoameHTbI TpaHcchopmaTopos 10/0,4kB

TpaHcdopmaTtopsl 10/0,4 kB npeactaBnsaoT cobomn koMnnekTHoe 06opyaoBaHMe Hapy>XHON YCTaHOBKU.
Mo aBa TpaHcdopmaTtopa Ha kaxgon KTJ1 yctaHasnuBaetca B XK/Bb otcekn. B XK/B koHCTpyKumn (Ha
KTJT) npegycmoTpeHo aBa otceka. Pasmepbl XK/B koHCcTpykuuin coctaBnstoT: 8,300x8,800x2,150(h) mm,
a noasemHas yYacTb 3arnybneHa Ha 850 mm. OTCekM COCTOAT M3 OOHOW NPOAOMBHON CTEHbI U TpeMs
nonepeyHbIMM CTEHaMW, KOTOpble MOHOMUTHO ycTaHaenueatTcsa Ha X/B nnute 8,300x3,800x400(T)
MM. TonwmHa cTeHok npuHaTta no pacyety 300 MM, BbiCOTa CTEHOK NPUHATA M3 YCNOBUS: BbiCOTa
TpaHcdopmaTopa nntoc okono 350 mm. TpaHcdopmaTtop yctaHaBnmBaeTcsa Ha XK/B 6noku, koTopble
Takke MOHONUTHO ycTaHoBneHb! Ha XK/b nnuTe.

MacrnonpuemMHuK/ pacumTaHbl Ha NOSHbIM 06beM Macna u 3acbinaHbl WwebHem dpakumen 30-70 mm.
ABapuIiHO CnMTOE Macrno C MacronpuveMHUKa BblKauynBaeTcd MOOWMbHBIM HAacoCOM C MpUsSMKa
MacronprMeMHuKa.

DyHOAMEeHTbI KabenbHbIX 3CTaKan

Yactb dyHOameHTOB KabenbHOW acTakagbl CNPOEKTUPOBAHbI MOHOMUTHBIMK 3arnybneHHbIMn Ha
rnyéuHy 1,500 MM OT NPOEKTHOW CnIaHWPOBaHHOW OTMETKW, a Takke cBaviHbiMW. CBaWHble
dyHOAMEHTbI MPUHATLI U3 YCIOBMI,ECNKN: AOMYCTUMOE AOMNOMHUTENBbHOE YyAEeNbHOEe AaBrieHWe no
nogowse dyHaameHTa npesbiwaet 50 kH/M? Ha orpaHMYEeHHOM y4acTke; Ha OrpaHU4EeHHOM y4vacTke
NPUCYTCTBYIOT NOA3eMHble TpybonpoBodbl. MOHONMUTHbIE PyHAAMEHTbI UMEIOT pasnuyHble pasMepsbl
NAUTHOW YacTW, KOTOpble MPUHATHI Mo pacyeTy. CBaWHble yHAAMEHTblI MPUHATLI TakkKe pasHblX
pasmepoB 1 pa3HbIMU KONUYECTBaMK CBal BapbupyloLlme oT 2-4 cBan Ha pocTBepk. Pasmepbl cBan
npuHATL aAnameTpom 600 Mm u rnybuHomn 14 m.

4.5 METAJUIMMECKUE KOHCTPYKUUU

Harpysku Ha cTpouTenbHble KOHCTpyKUMn onpepensioTca B cootsetctBum ¢ CH PK EN 1993-1-10:
2005/2011 wn HTI PK 01-01-3.1 (4.1)-2017 (4actb 1-3 CHeroBble Harpysku (k CI PK EN 1991-1-
3:2003/2011) yacTb 1-4. BeTposble Bo3genctsus (k CM PK EN 1991-1-4:2003/2011).

PacyeT KOHCTpyKUUM BbINOMHANCSA B nporpammHoM komnriekce BENTLEY STAAD.Pro V8i.
MpousBoamnca nogbop M NpoBepka CeYEeHU ANIEMEHTOB KOHCTPYKLUIA MO NEepBOW M BTOPOW rpynnam
npegenbHbIX COCTOSHUN.

Pac4yeT KOHCTPYKUUI Npon3BoauIicst B coOOoTBeTCTBMM € TpeboBaHusammn CI PK EN 1993-1-1:2005/2011
MpoekTnpoBaHWe cTanbHbIX KOHCTPYKUMIA. YacTb 1-1. O6wme npaBvna n npasvna Ans 34aHun).

Bce KOHCTPYKUMN U MaTepunanbl COOTBETCTBYIOT HOPMAaTUBHO-TEXHUYECKUM LOKYMEHTaM PK.

MaTtepuanel cTanbHbIX KOHCTPYKLMIA U X Mapku cooTBeTCTBYIOT TpebosaHmam TOCT 380-2005, TOCT
27772-2015 n CH PK EN 1993-1-10:2005/2011/ CT PK EN 1090-2-2011 1 oGecneunBaioT crneaytoLume
PYHKLMOHarbHbIE BO3MOXHOCTMU:

e [lna Bcex MeTannuMyeckmx KOHCTpykuuin, cornacHo CIV-SU-398-TCO, mapka C345 c
MVHVMMarNbHOM rapaHTUPOBaHHOW MNPOLOSIbHOM BeNUYMHOW yaapHoW BA3kocTuM no LWapnu
paBHyto 34 [1x/cm? npu Temnepatype -40 °C.

e [lna BCEX COEAMHEHMA KapKaCHbIX KOHCTPYKUMA  WUCMOMb3YTCA  BbICOKOMPOUYHbIE
ouuHKoBaHHble 6onTbl knacca 8.8 cornacHo TOCT NCO 898-1-2014 ¢ ouMHKOBaHHbIMU
rarkamu knacca 8 FOCT ISO 898-2-2015. CornacHo CIV-SU-398-TCO, 6onTbl 1 raikn A0NXKHbI
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ObITb MapKK C rapaHTUPOBAHHLIM MUHUMAaSIbHBIM 3HAa4YEHNEM yaapHOM BsidkocTu no LWapnu Ha
obpasuax ¢ V-obpasHbiMm HagpesoM, coctaBsnstowmum 30 [k npu Temnepatype muHyc 50 °C.
Pa3mepbl 1 obLume xapaktepuctukn 6ontoB cootBeTcTBYOT [OCT 22356-77* 1 [OCT 7798-
70 nnn aKBMBaneHTHbIM cTaHgapTam. KOHCTPYKUMS: COeQUHEHN COOTBETCTBYET HOPMATUBHbBIM
TpeboBaHnsim CH PK EN 1993-1-10:2005/2011/ CT PK EN 1090-2-2011

Mokpacka cTarnbHbIX KOHCTPYKLMA NpuHuMaeTca cornacHo COM-SU-4743-TCO, Tabnuvua 1 u COM-SU-
5191-TCO, tabnuua 1.

KabenbHas acTakaga BbIMOSIHEHA B METaNNOKOHCTPYKUUSX U3 MPOKATHLIX CEYEHW, Mapka ctanm —
C345. CTonkun acTakag yepes3 OMOPHYK MIUTY COEAMHSAETCS C Xene3o0eToHHbIM (PyHOAMEHTOM Ha
aHkepHbix 6ontax M24, M30 u M36. KaGenbHble acTakabl BbINOMHEHbI ABYX TUMNOPa3MepoB: C
nponetammn 9 n 12 m. lWupnHa actakag 2,2 m. KaGenbHbie Onopbl CBapHbIMW LWIBaMU KPenaTca K
fbankam/konoHHam B ABa sipyca. PacctosHue mexay apycamu nogaepxusaetrcs 500 mm. B mecTtax
nepeceyeHus kabenbHOV 3CTakadbl C OOpOramMmu MporeTHas KOHCTPYKUUSA 3CTakadbl NpUMeEHsieTCs
depMeHHast cuctema, Ucnonb3yeTcs Tpu Tunopasmepa c nponetamu: 15, 18 n 21 m.

Mnowagkn OocTyna BbINOMHEHbl B METANMOKOHCTPYKUUAX M3 MPOKaTHbIX CEYEHUA, Mapka cranu
npuHumaetcs C345. CTOMKM Nnowagok 4Yepes ornopHble MAWTBHI COEOUHSIIOTCA C Kene3obeTOHHbIMU
dyHAaMeHTaMu Ha aHkepHbIx 6ontax M20, M24 nnn M30. Bce ceveHnss MeTannoKOHCTPYKUNA MPUHATDI
COrNacHo BbIMOSTHEHbIX pacyeToB. o nepumeTpy Nnowanok 06CnyXnBaHua ycTpanBatoTCs NOPYYHU
BbicoToM 1,1 M. [INs nogbema Ha Nnowagky K Kapkacy Kpenutcsa 3abexHasi MecTHuLUa ¢ NOpPYYHSAMMU.
Ecnn obcnyxuBawowas nnowagka Haxogutcs BbICOKO, TO AnNs NogbeMa Ha  Mrowagky
npegycMmatpmBaeTcs CTpeMsiHka ¢ gyramm 6esonacHoctn. CedeHnss KOHCTPYKUUA NPUHMMAKTCA Mo
pacuerty.

4.6 OIrPAXAEHUE

lMpoekTnpyemoe orpaxaeHue BOKPYr 34aHUN NOACTaHUMW NpeaycMOTpeHOo BbicoTon 2,0 M, noBepx
orpaxaeHus npegycmatpueaeTcs 3 psda OUMHKOBAHHOW KoOMoYen npoBONoku. KOHCTpyKuus u
pasMepbl orpaxaeHuin cootTseTcTBytoT S-ST-2004 (nn.7.2, 8 n 9), Tun Il n TpeboBaHMAM HOpMaTUBHO-
TexHuyecknx aokymeHToB CI1 PK 3.02-142-2014.

[MpoekToM nNpeoycMOTpeHa yCTaHOBKa KanwuToK (Ana nepcoHana wwupuHon 1,0 M) ana goctyna K
kabensam noa nogcTaHUMsAMM.

4.7 MEPOMNPUATUA NO B3PbIBO-NMOXAPOOIACHOCTU

Bce KOHCTpykuMy noactaHumMi M TpaHCcgOpMaTopoB 3anpOeKTUPOBaHbl C ydeToM TpeboBaHui no
B3pbIBO- 1 noxapobesonacHocTtu cornacHo CH PK 2.02-01-2019 «[lMoxapHas 6e3onacHOCTb 3gaHui 1
coopyxeHui» un [Mpunoxenunto 1 TexHudeckun pernameHT «Ob6wme TpeboBaHMA K noXapHon
©esonacHocTuy ot 17 aBrycta 2021 roga Ne 405. Pac4yeTbl 6binv BbINONTHEHBI COrMacHO pekoMeHaaLni
«Design of Blast Resistant Buildings in Petrochemical Facilities» AmepukaHckoro coobuiecTBa
WHXXEHEepOB CTpouTeENeNn.

MpoEKTOM NPUHSATLI CNneayoLLme peLeHmns:
1) cTeneHb orHecTonkocTn 3aanHus PI1 — I

2) kaTeropums NOMeLLEeHU No B3PbIBONOXXaPHOW U MNOXapHOW ONacHOCTU — NpeACTaBneH B pasgene
anekTpocHabxeHus

3) knacc no yHKLMOHanbLHoM noxapHon onacHoctn ® 5.1 (MpomsBoacTBEHHOE 34aHMe )

4) knacc MO KOHCTPYKTMBHOW noxapHou onacHocTn CO (Tak Kak Knacc MOXapHOW OnacHOCTU
CTPOUTENbHBLIX KOHCTPYKUMA - KO)

5) knacc noxxapHoi onacHOCTU CTPOUTENbHbLIX KOHCTPYKUMA KO (HenoxapoonacHble; Heroptoune
maTtepuarnbl — cTasnb, MUHeparbHasi nnuTa).

Page 100 of 135



015-0000-RGL-RDS-20014-01 Revision / Pegakumsa HO2

KOHTPOJIbHO-USMEPUTEJIbHbIE NMPUBOPDI
N ABTOMATU3ALUA (KUTTUA)

CW1513716-M3

Nam. |Jlnct ®.M.0 MNoanuck | ata
Beinontun - [poxammen M. W 27.07 Cragus | Jvet | Nuctos
Mposep. Wmanranvesa | o= |27.07 n
H. KoHp. Ypasannesa %/‘/ 27 07 MpoekT MO,D,epHVI3aE_l;I_HpacnpeﬂyCTpOMCTB

AO «Wo0odKSS
YTBEpPOMN  |Mcmaryrnos v |27.07 «ivoo »
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5. KOHTPOJNIbHO-USMEPUTEJIbHbIE NMPUBOPLI U
ABTOMATU3ALUA (KUTTNA)

5.1 BBEOEHUE

Cuctema aBTOMaTtM3auuMyM OAHHOTO MpoOeKTa ChNpoeKkTUpoBaHa AN MPOV3BOACTBEHHOIO KOHTPONS
nogctaHuumn Ha KTJ1-1 u KTJ1-2 u ynpaenenusa ux paboton ¢ MO-6 KTJ1-1 u KTJ1-2 n onepatopHbix OLIYTT.
CucteMbl M yCTpPOWCTBa YMpaBMneHUs TEXHOMOrMYeCcKkUM npoLeccoM UM ocTaHoBa obecnevvBaroTcs
obopyaoBaHUeM cucTeMbl aBTomaTusaumm ang 6e3onacHon u HagexHowm paboTbl NoACTaHLNA.

Pasgen cuctembl aBTomatmsaumm o6bektoB npoekta MPY KTJ1 paspabotaH Ha ocHoBaHMU
TEXHUYECKOro 3aaHusi Ha NPOEKTUPOBaHME U B COOTBETCTBMM C AENCTBYIOLLMMU HOpMaMMK 1M NpaBuiamm
Pecnybnuku KasaxcTtaH.

5.2 TPUHATLIE COKPALLEHUA

CK93 Cunctema KOHTpons anekTpoobopyaoBaHus

AO ABapuinHbIA OCTaHOB

EWS NHxeHepHasa paboyas cTaHums

3N 3aBofckue NpMeMoYHble UCMbITaHUS

an OCKN3HOE NPOEKTUPOBaAHNE

Mulr Cuctema obHapy>xeHUs noxapa 1 yTedku rasa

H2S CepoBopopop

HART MaructpanbeHbIi agpecyeMblil AUCTaHLMOHHbIV
npeobpasoBaTerb

ymMu YenoBeKo-MalUMHHBIA nHTepenc

OBKB OTonneHne, BEHTURALMSA U KOHAMLMOHMPOBAHME BO3ayXa

Be./BbiB. | BBOA/BBIBOL,

ouyn O6beaVHEHHbIV LIEHTP yNpaBneHnsi MPon3BOACTBOM

P MexceTteBon npoTtokon IP

KTh KomnnekcHas TexHonormyeckasi mmHus

MPY KTN | Npoekt moaepHusaumm pacnpenyctponcts KTJ1

LAN JlokanbHas BblYMCUTENBHASA CETb

MO MecTHas onepatopHas

ey LnToBas cTaHumMs ynpaBneHus

K3u KoHTpornb 3a U3MEHEHUAMM

ACYTN ABTOMaTM3NpoOBaHHast CUCTEMA YNpaBrieHns
TEXHOMOrMYECKMM NPOLLECCOM

PCN CeTb ynpaBneHusi TEXHONOMMYECKMMM NpoLieccamm

cyTn Cuctema ynpasneHust TEXHONOMMYECKUM MPOLLECCOM

NnK [MporpaMmmMmpyembIi NOrMYECKUn KOHTponnep

CYP3 CucTtema ynpaBneHus pacnpeneneHnem SfeKTposSHeprm

cYd Cuctema ynpaBneHus anekTpocHabxeHnem

PK Pecny6nuka KasaxcTtaH

PN PacnpepenutenbHas nogctaHuus

RTU [OnCTaHUNOHHBIN TepMuHan

nun [MpreMoyHbIe UCMbITaHWS Ha NoLLaaKe

SCADA Cunctema gucneTyepckoro KOHTPOss U cbopa AaHHbIX
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ADB ABTOMaTU3UpOBaHHasA (PyHKLMS Ge3onacHoCTH
SIL YpoBeHb NOMIHOTLI 6e30NacHOCTU

ACB ABTOMaTM3NpOBaHHas cucteMa 6e30nacHOCTM
SIT KomnnekcHble ucnblTaHns Ha nnoLlaake

Sow O6bem paboT

SPI Cuctema Smart Plant Instrumentation (INtools)
TWO TeHrnaweBpounn

713;1 NcTouHnk 6ecnepeboiiHoro nutaHms

5.3 WUCXOOHbLIE AAHHbLIE AnA MNPOEKTUPOBAHUA U
TEXHUWYECKHUE PELLEHUA MO ABTOMATU3ALUU

B aTon YacT AOKyMeHTa OTpaXKalTCs MUHUMAarnbHbIe TpeboBaHWsA AN NPOEKTMPOBAHNS U BHEAPEHMS
aBTOMaTU3MPOBAHHOW CUCTEMbI YyMNpaBneHus TexHonornmyeckum npoueccom (ACYTI) ans npoekta
mMozepHu3auumn pacnpegyctponcts (MPY KTJT) komnnekcHbix TexHonorndeckux nuHun (KT).

B HacToslleM OOKyMeHTe ykasblBaloTCa TexHudeckue TpeboBaHus U pelleHus ana obopyaoBaHust
cuctem aBToMaTu3auum, B 4yactHoctu cuctem [J1K, AO, Iul, ceTeBoro oGopygoBaHWst U CUITOBOIrO
3aneKkTpoobopyaoBaHus He06XoaUMOro Ansi CUCTEM aBTOMaTM3auuu.

Ha obeunx cyuiectBytowmx noactaHumsx, PI-1 un PI1-2, umetotcs mecTHble onepatopHble (MO), B
KOTOpbIX pa3MelleHbl Wwkadbl cylecTBytollero obopyaoanunsa ACYTI, T.e. B cywecTtytowmnx MO-6 KTJ1-1
n KTJ1-2. B PM-1.3 KTJ1-1 n P-2.3 KTJ1-2 0yayT nmeTbcs MecTHble onepaTtopHble, MO-12 KTJ1-1 n MO-12
KTJ1-2 ang pasmelleHns HoBbIX LWkadoB obopyaosaHua ACYTIT ona HoBbIX Touyek BBoAa/BbiBoga. PI1-1.3
KTN-1 wn Pr-2.3 KTM-2 6yayT Takke MNOAKMIOYATLCA K CyLWECTBYHIOWMM MOACTaHUMSAM, Kak no
pes3epBMPOBaHHLIM OMTOBOMOKOHHBIM MWMHUAM, Tak M NO MPOBOAHbIM Kabensm npu HeobxooumocCTw.
PesepBrpoBaHHble OMTOBOMOKOHHbIE NUHUKM BydyT coeauHATb HoBoe obopyposaHwe ACYTI, Hanp.,
KOHTPOIMeEpbI, C CYLLECTBYHOLLEN CEThIO yNpaBreHns Ha CTapbix nogctaHumax. B pamkax npoekta MPY KT
OyayT npeaycMOTPeHbl HOBbIE KOHTPOINEpPhI, NNaThl BBOAA/BbIBOAA W KPOCCOBLIN LKA ANs BCEX HOBLIX U
MoAnMUMPOBaHHbLIX BBOAOB/BLIBOAOB, CBA3AHHbIX C YNpaBreHneM anektpoasuratensmu. Jliobble gpyrue
cywiecTBytowme cpeactesa ynpaeneHuss KTJ1 He Bxogat B obbem paboT npoekta MPY KTI1. Jlobbie
CYLLECTBYIOLLME CpPEACTBA YMpaBfEHUSA 3MeKTpoABUraTensamu, SBASLIMECS aBTOMaTU3MPOBAHHLIMU
dyHKUMAMKN BesonacHocTu (APB), NMbo anekTpogBuraTenu, BxogdlimMe B COCTaB CUCTEMblI aBapUMHOMO
octaHoBa (AQ), OyayT nogkmnoyeHbl NOCPEACTBOM MPOBOLAHOIO COEAMHEHUS K KOHTponnepam, nnaTtam
BBOZa/BbiBOAA M KPOCCOBOMY LUKady HoBoro moayns Safety Manager.

Ons ynpaenenusa anektpogsuratensmu (IMyck, OctaHos, B pabote, [oToB Kk pabote / He rotos k
paboTe) B TexHONMOrM4eckom npolecce TpebyeTca MCnonb3oBaTb pe3epBHbIE MPOrpaMMHbIE COEANHEHMS
ONS CBA3M MexAay pacnpegenuTensHeiM ycTponcteoMm, CK3 n ACYTT.

CYTI1 npegHasHadeHa ang ynpasneHnss U MOHUTOpPUHra HoBbix A4eek LLICY ans peleHns crnegyowmx
nepeBoHavarnbHbIX 3agay

o  O®yHkumm Myck/OcTtaHoB/B paboTe/l'0ToOB Kk paboTe - He rotoB k paboTe B HOBbIX A4Yeikax ans
ABuratenen npsiMoro BKIYEHUS;

o ConpsikeHue c obopyaoBaHMeEM TPETbLUX CTOPOH, ecnn TpebyeTcs;
e [1JIK OBKB gomxeH 6bITb nogkntodeH k ACYTI nocpeacteom cetn Modbus TCP/IP.
o (O6ecne4veHune pesepBa anga oyaoywmx nogknodeHmin KAMM;

o CObop, xpaHeHue, obpaboTka n oTobpakeHne AaHHbIX OT CUCTEM YNpPaBeHUs;
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AO/MulC pormkHbl nNpefocTaBnATb Bce Tpebyemble 3aluTHble cpeactsa Ans TEXHONOrMYecKoro
npouecca 1 ces3b ¢ CYTI.

OcHoBHble 3aga4u, BbinonHsiemble AO/Mul™:

. PearmpOBaHme CuCcTeMbl Ha npegynpexaparowme n aBapMVlele CUrHarnbl OTKIMHO4YEeHNA KOHe4YHOoro
ANeMeHTa;

o  OyHKUMS B3anMHON B6noknpoBkn mexay cuctemamm AO n CYTIT,

e OGecneyeHre onepaTopoB PyYHbIMU CpeAcTBaMu (MECTHOTO W/UNW yaaneHHoro ynpasneHus) ans
OTKIMIOYEHMUS 3NeKTPOOGOPYA0OBaHNS U ero nepeBoaa B 6e3onacHble YCNOBUS;

e KoHTponb yctponcTts Mnl B HOBbIX NOACTAHLMSAX;

e Bce ycTponcTtBa obHapyxeHusi noxapa B 3gaHuv 6yayT nogknodeHsl K NaHenu ynpaeneHus
noxapHon curdanmsaumen (FACP) 3gaHusa v ra3oBble OeTEKTOPbI AOIMKHBI ObiTb MOAKMOYEHbI K NaHenm
Mul" (komnaHum Honeywell). TpebyeTcs obecneunTb IMHUN NPOBOLHOIO COEAUHEHNS U CBA3WN MEXAY
naHersnblo yrnpaBneHust noxapHon curHanusaumen (FACP) 3gaHns u cuctemon MNul;

e Mepbl N0 CMSITYEHUIO MOCIEACTBUIA MY 0BHAPYXKEHUM NoXKapa U yTeyke rasa Ha HOBbIX
noAcTaHLUSIX.

CYTI npoektnpyeTtca Ha 6ase cuctembl Honeywell C300 nnun 6onee Hosow.
AO/TuI" npoekTnpyeTcsi Ha 6ase oTkasoycTonumBor cuctemnol Safety Manager komnaHun Honeywell.

HoBble cncTeMbl AOMKHbI ObITb MOAYMBbHBIMU, paclunpsieMbiMn. 3a4eNCTBOBaHNE CUCTEM HE JOIMKHO
TpeboBaTb OTKMNoYeHUs nogcuctem. OCHOBHOWM 3ajayen SBMSeTCHS BO3MOXHOCTb pPacCLUMPEHUST CUCTEM B
Oyaylwem ans pasmMeLleHns 1 BBoaa B aKcnnyaTauuto HoBoro obopyaosaHus 6e3 otknoveHus MIK.

Cywectsytowme PIr1-1 n Pr-2 obbeanHeHbl B ceTb C ueHTpanbHon onepatopHon (LIO). Hosbie
nogctaHuun Pr1-1.3 KTJ1-1 n PI1-2.3 KTJ1-2 6yoyt nogkntoyeHbl K cywectsytowum Pr1-1 un PI1-2 u,
cneposatenbHO, ByaQyT MCMONb30BaTh CyLLECTBYHOLIME COeaNHEHUA ONs OOCTyNna K ceTn 6onee BbICOKOro
YPOBHS, Takow Kak o6opyaoBaHMe nokanbHoN BeluncnutensHom cety npeanpuatnsa (BLAN), yctaHoBneHHoe
B LIO.

MPUMEYAHUE: MynbTel onepaTopoB KTJ1 He 6yayT nepeHocuTbesa B OLYTT go 3anycka MPY KTJ1. [ns
npoekta MPY KTJ1 notpebyeTcs BbINOMHUTL HE3HAYMTENbHbIE MOAUMUKALMM MAaTPUYHbIX NaHenen NynbLToB
onepaTopoB KTJ1 onga Bknto4YeHMs HOBbIX OannacoB cMCTEMbI NoXapa U ras3a, a Takke Kakux-nmbdo HOBbIX
nUnu MoandULMpPOBaHHbIX KHoMok cucteMbl AO MPY KTJ1.

CyuwecTtytollee obopyaosaHne ACYTI B cywecTtBytowmnx noactaHumsax PIr1-1 u Pl1-2 octaHeTcsa nocne
BBOAA B aKcnnyatauumio npoekta MPY KTJ1.

AnnapaTHoe o6ecne4yeHue CYTI

Hosoe obopynosaHme CYTI1 gomKHO COOTBETCTBOBATD, Kak MMHUMYM, Crieayowum TpeboBaHnaMm:

e ObecneumnBathb ceTb U cBa3b ¢ MJIK CYTI, yctponictBamn yaaneHHbix Be/BbiB CAO/MWI™ u gpyrux
CTOPOHHUX CUCTEM,;

e ObecneunBaTb c6op curHanos BBoAa-BbiBoga ot PY (LLUCY) yepes kpoccoBble wWKadbl Anst BCex
OOCTYMNHbIX kKaHanoB BBoga-BbiBoga CYTI, npu HeobxoammocTy;

e ObBecneyeHne JOCTAaTOMHOIO NPOCTPAHCTBA B MaHensx v Wwkadax ans 6yaywen ycTaHOBKM CTOEK
BBOZAA/BbIBOAA, KNEMMHbIX KONTOA4OK W NPOKagku kabens.
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B cooTtBeTcTBUM C TpeboBaHUAMM NO CcTaH4apTM3aunn/obwmm 3anacHoeiM Yactam TLO cuctema gns
KOHTYpOB yrnpaBneHusi AormkHa bbiTb MOCTPOeHa ¢ ucnonb3oBaHmeM moayns C300.

Wkachel CYTI gomkHbl 6bITb 060pyaoBaHbl KabenbHbIMM BBOAAMW, KabenbHbIMW NOTKaMu And
3NEKTPONPOBOAKM, CUCTEMAMU OXITAXKAEHWS, [OCTYNa, OCBELLEHWS, PO3EeTKaMy MUTaAHUA U T.1.

KonnyecTtBO cuUCTEMHbIX LWKagoB M LWKadoB BBOA4A-BbIBOAA YKa3aHO Ha CXeMe pacrofioXeHus
obopynoBaHua 010-1600-JJJ-LAY-20002-01 wn 020-1600-JJJ-LAY-20004-01 ; nogcyeT caenaH B
COOTBETCTBMM C NepeYHEM BXOAHbIX/BbIXoAHbIX curHanos KNI 010-3300-JJJ-10S-20003-01 n 020-3300-
JJJ-10S-20002-01 ¢ yyeTom OyayLLUMX NOAKMHOUYEHNNA.

Mogynn C300, ycTaHOBIEHHbIE B cUCTEMHOM LWKady Honeywell, JOmkHbI BKOYATb Kak MUHUMYM
cnepywulee:

o lllaccu

e CopepxaTb pe3epBHble 6510ku NuTaHusa Ha 220 B nepemeHHOro Toka

o [1ByxnopToBbI MHTepdelicHbIn Moaynb Ethernet /IP;

o CogepxaTtb MHTepdercHbin mogynb Modbus/TCP-IP/IEC 61851 anga B3aumogemncTaus ¢
cuctemon CK3 B LLUCY

e Pe3epBHbI 6noK NuTaHus

e Moaynb cBsian Ethernet/IP

e Moaynb cBssn Modbus TCP/IP M3K 61851
e Moaynb aHanoroBoro Bxoga

e Moaynb umdppoBoro Bxona

e Moayne umdpoBoro Beixoaa

O603HayeHHble NnaTbl AOMKHbI OblITb NpeaBapuTENbHO MOAKMHOYEHbI K KNEMMaM B KPOCCOBbIX
wkadax. MpegycmoTpeTb BKITHOYEHNE KIEMM 41151 MYCThIX CIIOTOB.
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NOXAPOTYLUEHUE

CW1513716-M3

Nam. |Nuet o.N.0 Moanuck | Qata

BeinonHun - | Typranos A ﬁ 27.07 Cragusa | Jlver Jlnctos
Mposep. Wwvanranuesa | o#%e~ |27.07 MpoekT MogepHU3aLun pacnpeaycTponcTs M
H. KoHTp. Ypasanuesa %/»% 27.07 KTI

AO «WoodKSS
YTBEPAMN  |Vcmarynos ze..”  127.07 ¢ ?
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6. MOXAPOTYLUEHUE

6.1 ONPEAEJNIEHNA, COKPALLUEHUA

API AMepPUKaHCKUIN HEPTAHON UHCTUTYT

3aka3uumk TLWO - TeHrnswespomnn

upPn LleHTpanbHas pacnpegenurenbHas NoACTaHLmMs
Moapsagunk Moapsaguunkm npoekta MPY KTJ1

AO Cuctema aBapuUnMHOro octaHoBa

NnAC MoxapHo-aBapuinHas cnyx6a

Ml Cuctema obHapy>xeHUs noxapa 1 yTedku rasa

FM200 Cuctema rasosoro noxaportyLeHus Factory Mutual 200
crn CuncTtema rasoBoro noxapoTyLUeHUs

YB Yrnesogopon

OT, Tb n O0C OxpaHa Tpyaa, TexHuka 6e30macHOCTU 1 OXpaHa OKpy>KatoLLen cpeapl
ABP AHanua 6e3onacHocTn paboT

MPY KTh MpoekT moaepHusauum pacnpenyctponcts KTJ1

KThn KomnnekcHas TexHonormyeckasi mMHus

MA MecTHasa annapaTHas

NFPA HauunoHanbHas accoumaums NpoTUBONOXaPHOW 3aLLNTbI
FH MoxapHble rMapaHThbI

nT3 lMpounsBoacTBEHHasa TEXHUYECKas 30Ha

Ccu3 CpencTtBa nHavMBuayanbHON 3aLLUmThbl

PTW Hapsag-gonyck Ha npou3soacTeo paboT

nya [MpaBuna ycTponcTBa 9NEKTPOyCTaHOBOK

PK Pecnybnuka KasaxcTtaH

PN PacnpegenutensHas nogcraHuus

UTb MHcTpykumm no TexHuke 6esonacHoctu TLIO
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CHuCH CTtpouTenbHble HOPMbI U CTPOUTENbHbIE NpaBuna

TY TWWO TexHunyeckue ycnosus TLLO

BeoomMcTBeHHble  yKasaHUA MO MPOTMBOMOXapHOMY  MPOEKTUPOBAHUIO
Bynmnn npeanpusaTUn, 30aHUN UM COOPYXeHWn HedTenepepabatbiBalollen u
He(pTEXMUYECKON NPOMBILLNEHHOCTU

WoodKSS KomnaHuns «WoodKSS» (CoBMeCTHOe kasaxCTaHCKoe npeanpustve mexay
(Moapsanumk) koMmnaHnsamm «Wood» n «KasCtponCepBucy)

6.2 TMPOTUBOMNOXAPHbBIE MEPbI

MoxapHasa 6e3onacHoCTb AomkHa 6bITb 0becneyeHa B cootBeTcTBMM ¢ CHUl PK 2.02-05-2009 n CI1
PK 2.02-101-2014 lNoxapHas 6€30nacHOCTb 34aHNI U COOPYXKEHUN.

CornacHo CH PK 2.02-11-2002 "Hopmbl obopyaoBaHusi 34aHUK, MNOMELLEHUA U COOPYXEHUM
cMcTeMamMun aBTOMAaTMYECKOW MOXapHOW curHanuaaumm, ABTOMaTUYECKMMUN YCTaHOBKaMM MOXapOoTyLUEHWS
U onoBelweHns nogen o noxape”, Pasgen 5 "O6wmi nepevyeHb 00OPYAOBaHUS U COOPYXKEHWH,
XapaKTepucTMK O pas3fnu4yHbIX  OTpacren  MpOMbIWEHHOCTN,  nognexawux obopydoBaHuio
aBTOMAaTUYECKOM NOXapHOW CMrHanuM3aumnen u aBToMaTM4eckumMmn ycTaHoBKamu noxxapoTyweHus”, Tabnvua
12, lMyHkT 5,5, cornacHo pacyeTtam ob6bem hanbLunona no NPoekTy ans kaxgoro 3ganuns P (PM1.3 n Pr1
2.3) KT 1 n 2 coctaensaet 73 m?, meHbwe 4em 100 m3, criegoBaTenbHO aBTOMaTUYecKasi yCTaHOBKA
noxapoTyLueHus BHyTpu 3gaHumn PI11.3 u Pl2.3 He TpebyeTcs n MOXET OrpaHMYnTbLCS aBTOMaTU4ECKON
noXapHou curHanusaumen. TekyLuin NPOEKT BKIHOYAET aBTOMaTMYECKYID MOXAPHYK CUrHanuMsauuio B
GanbLunone, cm pasgen lNoxapHon curHanusaummn. (Cxembl pasmelteHua obopynosaHusa 010-1600-JJJ-
LAY-20002-01 1 020-1600-JJJ-LAY-20004-01 ansa panblunona n3 Hep>xaseroLLlen ctanm)

I'I0>KapHa;| OMacHOCTb MOXeT BO3HUKHYTb NpuU aKkcnnyaTtaumnn 3HeKTpOO60py,D,OBaHVIF|.

B cBsi3u ¢ Yem B NpoekTe MPUHSATHI Creaymne Mepbl:

e PacnonoxeHue o60pygoBaHUs BbINOIHEHO C YYETOM HOPM NPOTMBONOXAPHbIX MHTEPBAIIOB 1
obecneynBaeT BO3MOXHOCTb TYLWEeHUda noXapa npu nx Bo3ropaHnn n BOSMOXHOCTb 3BaKyauunn nepcoHana
C y4yacTka.

e PasgeneHne noxapoonacHoro 060pyaA0BaHUSA OrHECTOMKOW CTEHOW ANS NpeaoTBpaLleHus
pacnpoCcTpaHeHUs OrHsl.

e [lpumMeHeHue gpeHaxHoW CUCTEMBI N1 MacrnocogepXallero anekTpoobopyaoBaHua ang
KOHTpOIA nnowaan po3nmea 1 noxapa.

e [lepBuyHbIE CpeaCcTBa NOXapoTYLLEHUs], BKITIOYaOLWKIA B ceBsi: UHBEHTapb, OTHETYLUUTENN B
MecTax BO3MOXHbIX BO3ropaHui.

e [loxapHble ruapaHTbl pacrnonoXeHHbIN No NepuMeTpy yvacTka Ans NpUMeHeHUst Boabl
neHoobpasoBaTenu B criy4yae BO3MOXHOIO pacnpoCTPaHEHMM OTHS.

e 3Haku BesonacHocTu.

e VHOmMBuAOyanbHble 3alMTHBIE CPEACTBA U MHCTPYKTaX NepcoHana npmbbiBaoLLEro Ha y4acTok Ans
BbINOMHEHUsI paborT.
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6.3 TEPBUYHbIE CPEACTBA MNOXAPOTYLUEHUA

Cuctemsl noXapo-3awmnTbl OLEeHMBAKOTCA U pa3MellarnTca C y4eToM O60py,D,OBaHMM, CKnagunpyemoro
mMaTtepumana, a TaKkKe MNporHo3npyemblx cuUeHapneB BO3HUKHOBEHUA TMOXapoB WU BO3MOXHOCTEN WUX
pacnpocTpaHeHua C Lenblto obecneyeHns 3almnThbl nepcoHana, KOHCprKLI,MVI, O60pyﬂ,OBaHMF| NHXEeHEepHOoro
obecneyeHus cofepixallero nerkoBocrniioMmeHdaemMble maTepuarnbl.

B pamkax peanusaumm npoekta npegnonaraeTcd MCMNONb3oBaTb MNepeHOCHble/NepeaBuKHbIE
(yrnekucnoTHbIe/MOPOLLKOBbLIE) OrHETYLUUTENW AN IMKBUOALUN NOXAapPOB 3NEKTPUYECKOTO NPONCXOXOEHMS
Ha MOACTaHUMAX W TpaHcdopMaTtopax CorfacHo YTBepXAeHHOMY npukady MuHUCTpa 3HepreTuku
Pecnybnukn KasaxctaHot 20 deBpanss 2015 roga Ne 123 [lpaBuna noxapHon 6Ge3onacHoCTU Anis
3HepreTUyeckMx NpeanpuaTui, Tabn 1. NepeHocHble U NepeaBMXHbIE OrHETYLWIMTENN ByayT pa3meLLeHbl B
onacHbIX MecTax.

Mpwv nocTaBke NepeHOCHON/NepeaBKHON NOXXapHOW TEXHWKM COBMNo4aloTCs criedytolmne yCroBus:
e PyyHble NOPOLIKOBbLIE OTHETYLUMTENN AN NMOXAPOB CBSA3AHHBIX C rOpHYMMMU MaTepranamm

LeNono3Horo Tuna, TakMMm Kak ApeBecuHa n bymara, a Takke 4518 NoXapoB 311eKTpU4eckoro Tuna
(kaTeropum A, B n C B cootBeTcTBUM ¢ NFPA10) — B MecTax, rge MoXxeT BO3HMKHYTb NoXap B criyyae
pasnuea yrneBOAOPOAOB, HaNpuUMep, NOACTaHLMK U TpaHCopMaTopbl.

e [lepeHoCHbIe YINEKNCOTHbIE OFHETYLLIMTENW AOMKHBI pacnonaraTbCsi B Mectax, rae OHu Tem nnu
WHbIM 06pa3oM Gbinm Obl MOBPEXAEHbBI UITN 3arps3HEHbl NEHON/CYXMM MOPOLLKOM, Hanpumep, NomMeLleHne

anekTpoobopyaoBaHus n nomerleHne KUrT.

[MepeHOoCHbIe OrHETYLUMTENN YCTaHABNNBAKOTCS B LWkadax (MOMeLLeHUsax) Ang 3awmTbl Ux ot
COMHEYHOro U3My4YeHns U yCTaHaBNUBAKOTCS Ha BbICOTE, HE NpeBbIwatowen 1,5 meTpa OT YpOBHSA
nona 4O HWXHEro YpOBHSI OTHETYLUUTENS U HAa PacCTOSIHUM Kak MUHUMYM 1,2 MeTpa OT Kpasi 4BEPHbIX
npoemoB (CHwuI 2.02-05-2009). OrHeTyLwIMTENM HEe OOIMKHbI 3aropa)kmBaTth NyTU 3BaKyaLun un
yCTaHaBNMBalOTCS BHYTPU CTEHbI, ECNIN PACNONOXKeHbl BAOMb CTEHBI.

Bce nepeHocHble M KOMecHble OrHeTYLNTEeNW AOMKHbl ObiTb NErko AOCTYMHbl U MMETb YeTKyio
MapKMpPOBKY C yKka3aHMeM Tuna OrHeracswlero BellecTBa W €ro NpUrogHocTM ANS TYLUEHWs MoXapos
COOTBETCTBYIOLLEro TMNa. TUn 1 KONMYeCTBO NEPEHOCHbIX OrHETYLUINTENEN JOMKHO ObiTb B COOTBETCTBUN C
nokaneHbIM NnaHom nukeuaaumun asapui (JINJA) KTJT n uHCTpyKuusaMn no noxapHon 6e3onacHoCTy.

6.4 HAPYXHOE NOXAPOTYLUEHUE

6.4.1 PACYET NOTPEBHOCTMU B NMOXAPHOW BOJE

VicxoaHble JaHHble:
- CTeneHb OrHecTtomkocTy 3gaHunm - II;

- Kateropus B3pbiBO- 1 Noxapobe3onacHOCTV 3aaHna — B (B akkymynatopHon - A);

- CTpouTenbHbi 06beM 30aHMA noacTaHumm — 2592 m3;

CornacHo TexHuueckoro PernameHTa , ytBepxxaeHHoro lNpukasom MuHnuctpa no YUC PK ot 17 aBrycTa
2021 roga Ne 405 «O6wwue TpeboBaHua k noxapHon 6eszonacHocTu» Tabn 1 MpunoxeHne 5 :
- pacxop BoAbl ANS HAPYXXHOro NOXapOoTyLEeHNs B NPOU3BOACTBEHHOM 34aHnM 06 beMoM 40 5 Thic. M3,

CTenNeHbl0 OrHEeCTOMKOCTU 3gaHui -1l | ¢ KaTeropuen MNOMeELEeHUN MO B3PbIBOMOXAPHON M MOXKapHOM

onacHoctn A, b, B1-B4 coctaenset 10 n/c (36 m3/4).
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CornacHo NFPA 14 muHumanbHOe AaBneHue B rugpaHtax u noxapHbix pykaBax coctaendet 100
dyHTOB Ha KB. AworM (6,9 6ap n3b., no NOCT 8220 -85 Tabn 1.1 Paboyee faBneHue He OOMKHO ObiTb
bonbwe 1MlMa/106ap).

B pacueTtax yunTbiBarcs Goree BbICOKMIA pacxod MoXapHoi BoAbl, YTOObl 06ecneymTb BO3MOXHOCTb
UCMONb30BaHUS NMOXapHbIX MMAPAHTOB A1 COCeAHMX YCTaHOBOK.

Bbina npoBeaeHa oueHKa o6Len NOoTpebHOCTU B NOXXapHOW BoAe AN HOBOro yvactka npoekta MPY
KTJ1 c yyeTOoM oxBaTa pykaBoB rmapaHToB. B cooTBeTcTBMM € TpeboBaHusaMU HopMm PK, Ha yyacTkax HOBbIX
NoACTaHUuM HeobXoAMMO YCTaHOBUTL 2 rmapaHTa, 4YToObl noxapHas bpuraga morna oTpearMpoBaTb Ha
BO3HWKHOBEHME noxapa.

B Tabnuue BHU3Y nokasaH pacyeT NoTpeGHOCTY B NOXKapHOM BOAE:

YyacTtok / JononHuteneHbIN MuHuman Paswmep MoTpebHOCTb B
obopynoBaHue 06bem noxapHou bHOE oTBOAA BoAE
BOAbI U3 pacyeTa JaBneHuve [M3/4]
MCnonb30BaHUA ABYX | Ha MecTe
pykaBoB [M3/4] notpebne
Hus [Bap
(n36.)]
YyacTtok Pl1-1.3 2x25 6,9 6” 50
Yvactok Pl1-2.3 2x25 6,9 6" 50
BCEIO 100
Ta6nuua 3: PacuyeT noTpe6GHOCTU B noxapHon Boae

Mo BbInonHeHoMy PacueTy noTpeOHOCTM B NOXXapHOW BoAe Afsl HOBOro yyacTka npoekra MPY KTJ1 He
TpebylTca CcTauMoHapHble CUCTEMbl (aBTOMATUYECKOTO OpOLUEHUS) U nadpeTHble CTBOMbI, obLuias
noTpebHOCTL B NOXapHOM Boge Anst HOBOro yvactka npoekta MPY KTJ1 coctaenset 100 m3/4, 4TO JOIMKHO
obecneuntb nNogavy Boabl B 00beme He MeHee 28 n/c oNnA nNepeaBUKHbIX CPEACTB MOXapOoTYLLEHNUS Ui
OOHOBpPEMEHHON paboTbl ABYX NOXapHbIX PYKABOB B Clly4ae pacnpocTpaHeHus noxapa.

6.4.2 NOXAPHbIE TMOPAHTbI

CornacHo «[paBun ycTponcTBa anektpoyctaHoBok oT 20 mapta 2015 roga Ne 230, n.12.1.5.
BopocHabxeHne, kKaHanmsauusi, NpPOTMBOMOXApHbIE  MEPONPUATUS,  MacrnooTBOAbl»  MPOEKTOM
npegycMaTtpuMBaeTCsl HapyXXHOe MoXapoTylleHne npoektupyemblix obbektoB PrM11.3 u Pr2.3 c
NCNONb30BaHNEM CYLLECTBYIOLLEN CUCTEMbI AN MNOXapOoTyLUeHUs (HapyXXHbIX TpaHCcHOpMaTopoB WU
kabenbHbIX acTakag). CyllecTBylolmMe MNpOTUMBOMNOXapHble TpybonpoBoabl BoAdbl AuameTpom 125 Mm
pacnosnioXeHbl B CEBEPHOM U HXHOW YacTen OT pacnpefenutenibHbiXx noactaHuum Pr11.3 n PM2.3 gns
nogayun noxapHown Bodbl Yepes noxapHble rmgpanTel FH-4, FH-5, FH-6, FH-22, FH-56, FH-57, FH-58, FH-
75. TvgpaHTbl pacnonoXeHbl BOOMb CYLWECTBYOLWMX AOPOr And AOCTyna TEXHUKUM MNpOTMBOMOXapHOMU
CNyxObl.

6.4.3 OB30P CYLLUECTBYIOLLEW 30Hbl OXBATA NOXAPHbIMUA
rTMMAPAHTAMU

Ha cxemax 6-1 1 6-2 ykazaHo pacnonioXeHne CyLLeCTBYIOLMX NOXKapHbIX TMAPaHTOB Ha yvacTkax Prl-1
n PI-2. T'mppanTel (FH-3/4/5/6 ans yyactka PI1-1 n FH-55/56/57/58 gnsa yyactka PI1-2) n 30Ha nx oxsata
ObINN OTMEYEHBI:

e KpacHbim LBeTOM (B paanyce 40 MeTpoB), Ans NPOBEPKN pacCTOAHUS MeXAY rmapaHTamu,

e 3eneHbiMm uBeToM (B pagnyce 100 meTpoB), Ans NPOBEPKM 30HbI OXBaTa rmapaHTamu.
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Kak BuaHo u3 npeacraBneHHbix cxem 6-1 u 6-2 (093-0000-O00-RPT-20002-01), yyactok npoekta MPY
KTJT Haxoautca B 30He oxBaTta CyLLeCTBYHOLLUMM NOXAPHbLIMWU rapaHTaMmn B COOTBETCTBMM C TpeboBaHUAMU
PK 1 komnaHuu, a Takke oTBevyaeT TpeboBaHMAM Hawny4llen oTpacneBon npakTtuku. [ocTtyn Ko Bcemy
060pyAOBaHUI0 OCYLLECTBIISIETCA CO CTOPOHbI ABYX PasHbIX MTMAPaAHTOB, YTO obecnevmMBaeT Npoxod K MecTy
noxapa noxapHon Opurage. [losTOMy, HuKakMx NOTPeOHOCTEN B OOMOSHUTENbHLIX TMAPaHTaxX WK
nepeMeLLEeHN CYLLIECTBYIOLLMX HE BbISIBIIEHO.

B swmkax, pacnonoXeHHbIX psOoOM C MNOXapHbIMW FMApaHTaMuM NpeaycMaTpuBaloTCs pyKaBHble
KaTylWKn Ansi OnepaTUBHOINO PY4YHOrO TYLUEHUs NOXapoB. PykaBHble KaTylKU MPOEKTUPYTCA B
cooTtBeTcTBUM ¢ CHUT PK 4.01-02-2009, CT PK 1714-2007.

Onsa HoBoro yyactka npoekta MPY KTJ1 makcmanbHbI CPOK BOCCTAHOBMEHMS MOXapHoro obbema
BOAbl AOMMKeH ObITb He bornee 24 yac.
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Cxema 6-1 MecTononoxeHune n NokpbITUE CYLLECTBYIOLLMX NOXAPHbLIX rTMapaHToB YyacTok Pr1-1.
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Cxema 6-2 MecTononoxeHne 1 NoKpbITUE CYLLECTBYIOLMX NOXAPHbLIX TMAPAHTOB YyacTok Pr1-2
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7. OTOMNEHUE, BEHTUNAUNA N KOHOWLUWOHUPOBAHUE

71 WNCXOOHbLIE OAHHbIE.

TexHun4yeckne pelueHns B npoekte no cuctemam OBKB npuHATLI HA OCHOBaHWN:
- 3aaHnsi Ha NPOEKTUPOBaHMS, yTBepxaeHHoe 3akasdnkom - TOO TLIO

- MPUHATBIX apPXUTEKTYPHO-MMAHNPOBOYHbIX KOHCTPYKTUBHbBIX PELLEHUIA

- 3NEKTPOTEXHNYECKUX PELLEHWI

- 3aaHus OT CMEXHbIX OTAENO0B

- TpeboBaHW 3KONOTNYECKNX, CAHUTAPHO-TUTMEHNYECKUX, MPOTUBOMOXapPHbLIX U APYrMX HOPM W NpaBus,
OencTByoLWNX Ha TeppuTopun Pecnybnnku KasaxcrtaH.

McxogHble gaHHble:

PacuyeTHble TeMnepaTypbl HapYyXXHOro Bo3ayxa Ans NPOEKTUPOBaHUA CUCTEM OTOMNSIEHUA U BEHTUNALUK
Ha TeHrM3cKkoM MecTopOXOEeHUN MPUHATBI B COOTBETCTBUM C TpeboBaHuamu cneuundukaumm TLIO H-ST-2000
n otBevatoT TpebosaHusam Cl1 PK 2.04-01-2017 CtpouteneHas KNnMMmaTonorus:

— MwuHumansHas pacyeTHas Temnepartypa Ans XonoA4Horo nepuoaa roga: muHyc 36 °C;

— MakcumanbHasi pacyeTHasi Temnepartypa Anis Tensioro nepuoga roga: nnoc 44°C;

CornacHo CI1 PK 2.04-01-2017 CTtpouTenbHas knumartonorns ans Atelipayckon obnactn/Kynscapsbi:
TemnepaTypa ons Hanbonee XonoaHbIX CYyTOK: MUHYC 29°C;

cpeaHss MakcuManbHasa Hambornee Tennoro mecsiua roga (uMons)- nntoc 34,5°C
MpoaomKNTENBHOCTL OTONUTENBHOIO Nepuoga — 170 CyToK.

CornacHo TexpernameHnty Ne405 ot 17.08.2021 u MY m 16 n.2.2 Kateropun nomeiieHmin Pl no
B3pbIBONOXaPHOW 1 NOXXapHOW ONacHOCTH:

MomelleHne anekTpoobopynoBaHus u razoBoro obopygosaHns(CO2) — B1 (noxxapoonacHOCTb)

MomelleHne akkyMynaTopHou — A (MOBbILLIEHHAsA B3PbIBONOXapOoonacHOCTb)

MomeweHun KUM — [ (NOHWXeHHas NoXapoonacHOCTb).

lMocTosHHOro NPUCYTCTBUSA OBCNYXXMBAIOLLIEro NepcoHarna He NpegycMOTPEHO.

CornacHo ctangapty TLWO H-ST -2100 m MY3 PK OT 20.03.2015 Ne 230 Temnepatypa Bo3gyxa
BHYTPU NMOMELLLEHMI NOACTAHLMM ANS1 BO3AYLUHOIO OTOMNMEHUS MPUHATLI CneayLime:

MomeleHus anekTpoobopynoBaHusa 10-27°C

AKKYMynaTopHas 15-25°C

MomewyeHne KUMnA 20-27°C

MNMomelueHue ras obopyposarua  18-25°C

MomeleHne ona BEHTUNSLMOHHOIO obopyaoBaHmsa 10-40°C

Koppuaop 18-25°C

Tambyp 18-25°C

YkasaHHbIN guanasoH TeMmnepaTyp Bo3ayxa BHYTpW NS HeobcnyxmBaembix 3gaHum PN 1.3 1 2.3
OOIKeH yTouHATbCs [locTaBLumkom anekTpoobopydoBaHus cornacHo TpeboBaHMsAM 3aBoda-u3roToBmuTeNen.
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7.2 PELWUEHUA NO OTOMNEHUIO, BEHTUNALUN U
KOHOWLUMOHUPOBAHUIO BO3AYXA

3nanus Pl1-1.3 1 2.3 npeacraBnseT cobom HAAEXHY KOHCTPYKLMIO C HErOPHOYMM yTENNUTENEM
CTeH, NoAAePXKMBaOLLIMM ONpefeneHHyo TeMnepaTypy B NOMeLLeHUM Npu Temnepartype

okpyxatoLlero Bosgyxa ot — 60 C go + 45 C. 3paHua PI1-1.3 n 2.3 6no4yHON NOCTaBKM B KOTOPbIX
NnpenycMOTpeHbl OCBELLEHWE, aBTOMATU4YECKOE BKIKOYEHME OOOrpeBa WNM KOHOWUMOHEpPA, a Takke
BEHTUNSALMS, CUCTEMbI OXPAHHOW Y NOXAPHOW CUrHanu3aumm.

3aBoa-n3rotoBUTENb NOCTaBNSAET NOSTHOCTLIO 060pyD,OBaHHbIe 6no4Hble YCTaHOBKA

MoactaHuum Pr1-1.3 n 2.3.

» Otonnenue. MNpuTovHas BEHTUNALMS.

B 3gaHusix Pl 61o4YHOM NocTaBku NPOEKTOM NpeaycmaTprBaeTcs BO3AYyLLIHOE OTOMSIEHME,
COBMELLEHHOE C NMPUTOYHOM BEHTUNSILMEN, a TaKKe MexaHn4YecKasi NPUTOYHO-BbITSXKHAs
BeHTMNAUMA cornacHo CI1 PK 4.02-101-2012 .

CornacHo BCH 21-77 n ctangapty TWO H-ST-2100 B anekTtponomelleHusx, nomelleHnsx KAMnA u
BeHTOOOpyAOBaHUA onpefeneH S5TU-KpaTHbIN BO34yX00OMeH, B MomelleHuu ra3oBoro obopyaoBaHust W
Koppuaope - 3x-kpaTHbIN, B aKKyMyNATOPHOW - 6T KpaTHbIA, B Tambype -10Tn kpaTHbIN.

T.k B nomeLLeHusix Pl He BblgensoTcs BpeaHble BELLECTBa M TOKCUYHbLIE MPUMECU, Osi OpraHu3aumm
BO30yxoobMeHa n obecnedeHusi BrarotensioBoro GanaHca B MOMELLUEHUSIX MNPefyCcMOTpeHbl puToyHo-
peuUnpKynsaLmnoOHHbIE YCTaHOBKa C pesepBupoBaHmeM ( 1 paboumn/ 1 pesepsHbi) 010- 3300-AHU-001-A/B B
P 1.3 n 020- 3300-AHU-001-A/B B Pl 2.3.

MpUTOYHO-PELIMPKYNALIMOHHAS YCTAHOBKE COCTOUT U3 criedyoLunx 6roKoB:
- MpreMHble 1 BbINyCKHbIE KaMepbl

- perynvpyemas nputoYHas xanoauiiHas peLieTka

- 0QHOX00BOW TENNOOBMEHHMK C NOAAOHOM AN KoHAeHcaTa

- KOHOVLIMOHEPSI

- BOK BEHTUNATOPOB YCTAHOBIEHHBIX B BbINYCKHON kKaMepe

- perynMpyeMble Xanto3uiHble peLueTKu, PacriofioXXEHHbIe B MPUEMHOM W BbIMYCKHOM Kamepax Co
CTOPOHbI MOMeLLEeHMS

- GunbTpsbl
- Oxnagutens Bo3gyxa/koHOeHcaTopbl

Peunpkynsaums Bo3gyxa B CUCTEMaxX BEHTMNAUMW npeacTaBnsieT cobOOM CMelleHne HEKOTOpOoro
KonmyectBa OTpaboTaHHOro (BbITSPKHOrO) BO3dyxa, K MPUTOYHOMY nMoToky. bnarogapsi atomy gocturaetcs
CHWXKEHMWE 3aTpaT SHEeprv Ha HarpeB CBEXEro Bo3ayxa B 3UMHUIA nepuog roga. CmelueHme Bo34yLWHbIX Macc
NPOUCXOAUT 3a cHeT paboThbl creumanbHbIX PerynmpyeMbix Xarntosen.

Bo3gyx cHapyxu B konmyecTtee 15200 m3/4 nonagaeT B Xkano3u ¢ NbineyroBuTeneM, 3aTem Yepes
orHesagep KmBaroLLyto 3acnoHKy ¢ anekTponpusogom 010-3300-FD-001/020 -3300-FD-001 nocTynaet B
TennoobMeHHNK ( B XonogHoe Bpems roga) Ans npeaBapuTenbHOro Harpesa, Yepes hunbTpbl U peLleTky
BO34yx03abopHMKa NPUTOYHON YCTaHOBKMW, NOCHE NOCTYNaEeT B CrieumnanbHyo kKamepy, rae CMeLmBaeTcs ¢
OYULLIEHHBIM BO3AYLUHLIM MNOTOKOM. [1pK 4OCTMXEHMM ONTUMAnbHbLIX TEMMEePaTyPHbIX 3HAYEHWUIA, MOTOK
BO3ayxa huUNbTPyeTCs U NOCTyNaeT B KOHOEHCATop, rae, B 3aBUCUMOCTM OT YCINOBUI, NPOUCXOLUT €ro
Harpee unu oxnaxgeHue. B neTHee BpeMs NpUTOYHbIN BO34YX NOCTyNaeT B KOHAULMNOHEP, KOHCTPYKLUUEN
KOHAMUMOHEpa NpeaycMaTpmMBaeTCs peunpkynsaums Bosgyxa. BosgyluHble macchl B MOMELLEHME MOCTynatT
no BO3ayxoBOAaM, paBHOMEPHO pacnpeenss ux Yepes NpuToudHble pelleTkn. B mectax nepeceveHus
BO3yXOBOJAMU BCEX CUCTEM OrpaxaeHuii C HOpMUpyeMbIM NpeaenomM OrHeCTOMKOCTU NOMELLeHUs Ans
BEHTUMSLMOHHOIrO 000PYAOBaHUS YCTaHOBMMBAOTCA OrHe3agepxmeatowme knanansl 010-3300-FD-01+015.
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Ons peunpkynaunm ncnonb3yeTca 4acTb yaandemMoro Bosayxa.

Yoansembli U3 nomelleHus AKKYMYTNSITOPHOW BO34yX B PELMPKYNSLUM He yyacTByeT W yJansieTcs
HeMnocpeaCcTBEHHO HapYXy YCTaHOBOK.

Ona  nopgepxaHus  HEOOXOAMMOW  BMaXHOCTM B MOMELWEHUM  MECTHOW  onepaTopHOm
npegycMmaTtpuBaeTcs ycTaHoBKa kaHanbHoro yenaxuutens 010-3300-HU-001.

B nomelleHusix anektpoobopynoBaHus, KUMn A npeaycMoTpeHbl NPOMbILLIIEHHbIE KOHAMLUMOHepbl 010-
3300 -CD-001+ 004 co 100% pesepBrpoBaHUEM C MpUHLMNOM paboTbl: 1 pabounii, 1 pe3epBHbIN.

B TambBype Ha Bxoge B 3a4aHue npeayCMOTpeH BO3OYLUHbIV L3,
> BbITSXKHas BEHTUNAUMUS.

O6uiee konMYecTBO yaansemoro Bosgyxa u3 nomelleHun PrI1, coctaensiet 14870 mP/u.  YpaneHue
BO3dyXxa NpeaycMOTpeHO MpuM  NOMOLUM  BbITSKHbIX — BeHTMnsiTopoB  010-3300-001-A/B, koTopble
yCTaHaBnmBaloTcs B BeHTkamepe co 100% pesepBrpoBaHuemM ¢ npuHUMnoM paboTel: 1 pabouunn, 1 pesepBHbIN

Ona ypoaneHus  Bo3gyxa U3 akkyMynATOPHOW  npegycmaTpuBaeTcs  oTAenbHasi  cuctema
B3pblBO3aLwmLleHHbIX BeHTMnaTopoB 010-330-BH-002-A/B ¢ npoussogutensHoctbio 1700 M3y 1 BeIGpoC
npon3BoauTcsa Ha BbICOTy 1,5 MeTpa OT ypoBHSA KpoBnu. BeHTunsaTopsl npegycmatpuBatoTcsa Takke co 100%
pe3epBUpoBaHMEM C NpUHLUMNOM paboTsl: 1 pabounii, 1 pe3epBHbIN.

[ns BOCMOMHEHMS KONM4YecTBa yAansieMoro Bo3gyxa C NMOMELLEHUst anekTpoobopyaoBaHus B CTeHax
yCTaHaBnMBalOTCA 3acnoHku ans perynuposaHuna gasneHna 010 -3300 -PRD -001-004 gns P 1.3 n 020- -
3300 -PRD - 001-004 gna Pl 2.3 B konuyecTBe -4 WIT B KaXXJ0M 30aHUN.

» ABapuirHaa BeHTUNALMUA.

CornacHo TpeboBaHusm n 7.6.5 CIMTPK4.02 -101-2012 un 4.1 BCH 21-77 B cny4ae aBapuinHom cutauum
B NMOMELLIEHNM aKkKyMyNnsiTOpHOW paboTatoT o6a BeHTunsitopa.

7.3 TPOEKTHbIE PELLEHUA MO CUCTEME XONOAOCHABXEHUA

NcToyHrKoM xornoga B cUcTeMe XOMNoAoCHAbXeHUs NOMELLEHWUIA NOACTaHLMA SABNSAOTCA BCTPOEHHLIE B
KOHOWLMOHEPbI NapOKOMMNPECCUOHHbIE XOMNOAUIbHbIE MaLLUHBI.

KoHanumoHep obbeanHseT B cebe pyHKUMM KOMNPECCOPHO-KOHAEHCATOPHOro 610Ka 1 LeHTpansHoro
KOHAMLUMOHEepa, npu 3ToM BCA obpaboTka BO3dyxa OCYLECTBRSAETCA BHYTpM MOHOGMOKa C nopaden
KOHOMUMOHMPOBAHHOIO BO3yXa B MOMELLEHNS MO CUCTEME BEHTUNSALUMOHHBLIX KaHanos. B koHauumoHepax
ucnonbdyetcs xnagareHT R134a.

KoHaeHcaTop, YCTAHOBMEHHbLIM B  KOHOMLMOHEPE OXNaK4aeTcs  CreuuanbHbiM - BEHTUIATOPOM,
3abuparoLwmm Bo3ayx CHapyXu 3aaHusi, a 3aTem BbiGpacbiBatoLLyM ero o6paTHO B aTMOCdeEpY.

HuskoTeMnepaTypHbIii  KOMMMEKT obecneynmsaeT MoOOrPeB KOMMpPeccopa M perynupyet 4acTtoTy
BpalleHUs BEHTUNATOpa, 4YTO obecneynBaeT WCMOMb30BaHNEe KOHAWUMOHEepa B 3UMHWUA  nepuof.
KoHaeHcaTopHbIV 610K yCTaHaBNMBaETCS CHapy»u 34aHnsl Ha nnatdopmMe Bbilwe 1ro aTaxa.

Bce Bpaulatoweecs o6opyaoBaHMe CMOHTUPOBAHO Ha aHTUBUGPALIMOHHBIX MOHTAXKHBIX MIaHKax,
npegHasHavyeHHbIX Ans NpeaoTBpaLleHNs NPSIMOro pacnpocTpaHeHUsl BbICOKOYACTOTHLIX BUOpaLMii ¢
Hagnexalym orpaHuyeHrem nonepeyHoro nepemMeLLleHns.

MoHTaXX cuCTEMbl OTOMMEHUS U BEHTUMALUUW BECTU B COOTBETCTBMM C pabouvMmMu 4YepTexamu wu
cobntogeHnem CH PK 4.01-02-2013, CI PK 4.01-102-2013, CI1 73.13330.2012.

BosagyxoBogbl CUCTEM BEHTUNALUN BbIMOSMHAKTCA M3 TOHKOMMCTOBOW UM KpoBenbHow cTanu no FOCT
19904-90. Cuctembl OTOMNEHUA U TennocHabXxeHus cobupalTcss Ha CBapke W3  3MEeKTPOCBapPHbIX
TepMoobpaboTaHHbIX Tpy6. MHyTble yyacTku Tpyd JOImKHbI ObITb TEpMOOBpPaboTaHHLIMU.
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7.4 ABTOMATU3ALUUA CUCTEM OTONMJIEHUA, BEHTUNALWN U
KOHOWUMOHUPOBAHWUA

Ina obecneyeHns TpebyeMbixX YCIOBWUA BO3AYLUHOW Cpedbl B MOMELLEHUSIX NMOACTaHLMIA, MOBbILEHUS
HaJEeXHOCTU paboTbl CUCTEM, SKOHOMUW TENIA, SNEKTPOIHEPIN NpedycMaTprMBaeTcs aBTOMaTU3MpOBaHHas
cuctema ynpasneHus cuctemamm OBKB. Kaxabin Mmogynb ocHalleH nynbToM ynpasneHus yctaHoskon (MYY)
Ha OcHoBe nporpammupyemoro norudeckoro koHtponnepa (MJIK) ans ynpaeneHusa cuctemamu OBKB.

Kaxabl nynbT ynpasneHus yCTaHOBKOW UMEET YCTPOMCTBO NPOrpaMmmMuMpyemMoro ynpasneHus 1 foruku,
3anycka, ynpasneHus paboTon, MOHUTOPUHIa CUCTEM, NepeknioYeHns ABOWHbLIX YCTaHOBOK U BGe3onacHoro
ocTaHoBa Bcero oTHocswerocs k cucteme OBKB obopyaosaHus.

I'IepeKmoqume C OCHOBHOWN YCTaHOBKM Ha pe3epBHYO Npon3BoANTCA aBTOMaTUYECKN.

MIK(nporpammupyeMblii TIOTMYECKUIA KOHTPOSIIEP) KOHTPONUPYET TemrepaTypy NnoaaBaemMoro Bo3adyxa
nyTeM BKIHOYEHUSA/OTKIIOYEHNA CUCTEMbI OXNaXkaeHusi/Harpesa. Ecnn TemnepaTtypa Bo3gyxa nagaeTt Huxke
3agaHHoro 3HayeHusi, 6rok MYY oTknoYaeT cUCTEMY OXNAXKOEHUS U BKIOYAET 3NIEKTPUYECKUIA HarpeBaTesb,
YCTaHOBIEHHbIV HA CTOPOHE NPUTOYHOro Bo3ayxa. COOTBETCTBEHHO, HAOBOPOT, ecnu TeMnepaTtypa Bo3ayxa
nogHumaetcs, 6rok MYY oTknoYaeT HarpeBaTesb ¥ BKIIOYAET CUCTEMY OXJTAXKOEHUS.

OndpbdepeHunanbHble gaTyvMku  OaBreHWs, YyCTaHaBnuBaemble Ha unbTpax BHyTpu 6noka,
npegHasHayeHbl AN KOHTponsa paboTbl BEHTMNATOPOB. PerynupoBaHue CKOPOCTU BEHTUMATOPOB AOMMKHO
obecneunBaTb NOCTOSHHbIV MPUTOK BO3AyXa Aaxe C 3arpsi3HeHHbIMU bunbTpamu.

MepekntiodeHne Mexay OCHOBHbIM W pPe3epBHbIM BbITSXKHbIM BEHTUMSTOPOM B aKKyMYMNSTOPHbIX
npovcxoouT aBTomatTuyecku. B cnyyae Bbibpoca, npesbiwatowero MNAK, cuctema Moxapa u asa (Mulh)
[OMKHa nodatb CUrHamn o AONOSNHUTENbHOM BKIOYEHUN pe3epBHOMO BEHTUNSATOPA.

PaboTa BEHTUNSITOPOB KOHTPONMPYETCS OaTyuMkaMy TemnepaTtypbl, YCTAHOBIIEHHbIMWU B MOMELLEHUM
BeHTOGOpYaOBaHUS.

OvdpdepeHumanbHble pene [OaBfeHusl, YCTaHOBMIEHHble B MOMELLEHMUSIX 3reKTpoobopyaoBaHus |
aKKYMYJATOPHbIX KOHTPONUPYHOT U30LITOYHOE AaBreHne B noMelleHusiX. CUrHanbl OT pene UMetoT 3a0epXKKy
B 30 cekyHA, 4ToObl U36exaTb FTOXKHbIX CUrHaNOB NPY OTKPLITUM U 3aKPbITUM ABEPEN.

Cuctema lNoxapa n lNasa ([vlh) ocywecTeBnseT ynpasneHne BCEMU MPOTMBOMOXaPHbIMU U ra30BbiMU
3acnoHkamu. lNyckoBble GNOKMPOBKU CUCTEM U cpabaTbiBaHWs aBapuMHOrO OTKMOYEHUS paboTalT Takke
yepes cuctemy [ull. YnpasneHune u KOHTPOSib COCTOSIHUS MPOTUBOMOXAaPHbIX KranaHoB cuctembl vl
ocyllecTBnseTca 4vepe3 kabenbHoe nNOAKMYEHMe HemnocpeacTBeHHO K cucteme [ull. TpebosaHus K
anropuTMy 3akpbITUA/OTKPBITUA KramnaHa y4YuTbiBalOT MOrMKYy NPUYUMHHO-CNeAcTBeHHoW cBasn. CoctosiHue
NpoTUBOMNOXapHbIX knanaHos cuctembl U oTtobpaxaetca Ha agucnnee 1YY OBKB. bonee pgetanbHas
nHdopmauma npeactaeneHa B pasgene 8.7 Cuctema obHapyKeHus noxapa v rasa.
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8. MOXAPHAA CUIrHANU3AUUA, TEJIEKOMMYHUKALIUA,
BUOEOHABNIOAEHUE

8.1 BBEAEHUE

CuctemMbl TENEeKOMMYHUKAUMA MPOEKTUPYHTCS C ydeToM TpebGoBaHui Ge30nmacHOCTWU, HaOeXHOCTW,
PEMOHTOMNPUIOAHOCTM,  BO3MOXHOCTM  OyayLlero  pacluMpeHusi,  3KOMOTMYHOCTM,  SKOHOMUYECKOM
LenecoobpasHocTHm.

TenekommyHuKaunoHHoe obopyaoBaHue obecneumBaeT cpeacTsa v crnyx0Obl cBA3M Ans 6e3onacHom u
HageXHoWn paboTbl NOACTAHLNNA.

Pasgen «Cuctemsl TeJ'IeKOMMyHI/IKaLI,I/IIZ» pa3pa60TaH B COOTBETCTBUUN C D,eﬁCTByIOLIJ,I/IMM HOpMaTUBHbIMU
LOOKYyMEeHTaMu Pecny6n|/1|<|/| KasaxcTtaH un MeXayHapo4HbIMU CTaHOapTaMu, TEXHUYECKON ,EI,OKyMeHTaLI,I/IeIZ n
NPOEKTHLIMWN peLueHnAMN, pa3pa6OTaHHbIMI/I B COOTBETCTBUN C TEXHNYECKMMUN CTaHOapTaMn TLWO.

8.2 OBBEM PABOT

MpoekToM npegycmaTpuBaloTca cuctembl TenekommyHukauumn, C/OO (PAGA- rpomkorosopsiLias
cBa3b/obuee onoselleHne), COBH (cuctema oxpaHHoro BuaeoHabnoaeHus) n CKY[(cuctema KOHTpons u
ynpaBreHus AOCTynom) Ans 34aHui HoBbix noactaHumn Pr1-1.3 n PI1-2.3, Bkntovarowmx nomeleHns MO
12(mecTHas onepatopHas LCR12), pacnosnoXeHHble BHYTpU NoacTaHumMi. Bce aTn cuctemsl, 4 yNpoLLeHus,
Ha3bIBaAOTCHA «CMCTEMaMU TENEKOMMYHUKaLNAY.

O6bem paboT OOMKeH BKIoYaTb pa3paboTKy, NPOEKTUPOBaHMe, 3aKyrnKy, MOHTaxX, UCMbITaHUe, U NycK
cucTeMm.

Cunctema TenekoMmMyHuKaumn obecnevmBaet:

OBLLASI CUCTEMA TEJIEKOMMYHUKALINNA:
e Cuncrema TenekoMMyHUKaUuii NoACTaHLMIA BKIOYaEeT:
Cuctemy TenekoMMyHUKaLMA AN 3a4aHWA NoACTaHLMIA
CTpykTypupoBaHHyto kabenbHyto cuctemy (CKC) nogctaHumn: kabens UTP
e MaructpaneHbln BonokoHHo-onTtuyeckun (BOK) kabenb cBA3M aAng nogknodeHns K MHpacTpykType
nokanbHoW BbluMcnuTensHom cetu npegnpusatusa (BLAN) TLLO.

rc/oo:

e BHyTpeHHMe 1 Hapy>XHble TPOMKOrOBOPUTENN 1 NPOBNECKOBbIE MAsiyKK C pacnpeaenuTensHbIMU
Kopobkamu Ans noacTaHumn

e Kabenun KOHTypa BHYTPEHHErO N HapyXXHOro rPOMKOroBopMTEns 1 NPobneckoBoro Masyka ans
noacTaHuUumn

e HapyxHbin kabenb Ana noaknioYeHns (Bpesku) K cyLlecTaytowmm wkadam cuctemsl [C/O0 u
KOHTypam npobneckosoro masyka Ha KTJ1 1 u KTJ1 2.

COBH:.
e BHyTpeHHMe u HapyxHble IP-kamepbl noacTaHuum
o KabenbHas nHdpacTpyktypa IP-kamep

CKy/[:

o [IBepHoe obopyaoBaHuve (ABepHblE 3aMKW, YCTPONCTBA AN CUUTLIBAHNS KapT, ABEPHbIE KOHTaKTHI,
3BYKOBbIE OMoBeLlaTenu) ansi ABepen NoACTaHUMNA.

e LleHTpanbHoe obopygoBaHMe (KOHTPONNEpPDI, NnaThl BBOAA M T.4.), pacnosnoxeHHslie B MO 12
KaXKgon noactaHumm.

e Kabenu n pacnpenenntenbHble KOPOOKN.

e Cuncrema oTCrexuBaHust KIo4en.

CUCTEMA PAONOCBS3U:

e Habop ana ycunenusa pagnocurHana TETRA 3aBoga KTJ1: BHelwHss BceHanpaBneHHas AOHOpHas
aHTEHHa 1 BHYTPEHHWE BCEHanpaBlieHHbIE CEPBUCHbIE aHTEHHbI, 000pyAOBaHMe BHYTPH
TenekoMMyHUKaLMOHHOTO Wwkada (NoBTopuUTENb, CINUTTEP).

o Kabenu u pacnpegenutenbHbie KOPOOKMU.
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Bce o6opy,qoaaH|/|e n kabenn B nogcTaHumuaX npeaBapuTeribHO MOHTUPYHTCA NOCTABLLUMKOM
noAcTaHUUKN Ha ero o6beKTax.

8.3 CWUCTEMA TEJIEKOMMYHUKALIUA

Cuctemon npegycmatpuBaeTcs MHpacTpykTypa Ans nepeaady NnpousBoACTBEHHON UHpopMaLnn 1
ronocoBbIX AaHHbIX, a Takke MarucTpans Ang nepefayn AaHHbIX CUCTEMbI KOHTPOIS JOCTYyNa U CUCTEMbI
BMAeOoHabnoaeHus.

AkTBHOE 060pyaoOBaHMe (CeTEBON KOMMYTaATOP) B NOACTAHLUUAX NOAKMIOYAETCA K CyLLeCTBYIOLLEN
WH(ppaCTpyKType nokanbHoW BbluncnutensHom cetu npeanpusatusa (BLAN) TLLUO nocpeacTtBomM BONOKOHHO-
onTuyeckoro kabens (NpoknaabiBaemMoro Mexay NoAcTaHUMsAMU U cyLecTByoWwmMMn 3aadmamu: KTJ11: MO
12 - MO 6, KTJ1 2: MO 12 - MO 6).

Cuctema TeneKOMMYHMKaLJ,VIVI B MNOACTAaHUMAX BKITKOHaET:

e BHYTpeHHI0 CTPYKTYpUpOBaHHyto kabenbHyto cuctemy (CKC): kabenb UTP;
e |P-TenedoHsl;

e O6opypoBaHue goctyna k ceTu/mHTepHeTy TLLO (ceTeBOM KOMMYyTaTOp, TENEKOMMYHUKALMOHHBI
wkad, n T.4.);

CTpyKkTypvpoBaHHasi kabenbHasi cucTemMa COeOUHSET BCe TOYKM OOMeHa [aHHbIMK, Takue Kak
KOMMbIOTEPbI (Takke akTUBHOE ceTeBoe obopyaoBaHue) 1 TenedoHsbI.

MpoekTupyemble kabenu npoknagpiBatoTcs No4 anbLInonom, B kabernbHOM NOTKE K MECTy YCTaHOBKM
CeTeBOM PO3ETKM.

[MpoekTnpyemble po3eTkM yCTaHaBNUBAKOTCH B KOPOOke Ha pabounx mecTtax Ha BbicoTe 300MM OT YPOBHSA
nona. B po3eToyHbIx MOAynsax npegycMmaTtpuBatoTca aABe po3eTkn Tuna RJ45 ana nepepadm ronocosown
MHOPMaLNKN 1 AaHHbIX.

Kabenb npoxogut mexay nepBbiM 1 BTOPLIM 3TaXamMu Yyepes3 pambl MHoOrokabenbHbix npoxogos (MKIT -
komnaHum Roxtec nnm nogo6HbIX), yCTaHOBMNEHHbIE B MOMY UMK CTEHE.

BHyTpeHHMe |<a6ener|poso,u,b|, JNIOTKM W KaHallbl NOCTaBNAKTCA NOCTaBLWLMKOM MnoACTaHUuUM WU
npeaBapuTeribHO MOHTUPYKOTCA Ha ero obbekTax.

U,eJ'Ib npoeKTa COCTOUT B OCHalLeHn noacTtaHunmnm BCemMm CrnpoeKTUpOBaHHbLIM oGopynoaaHmeM CUCTEMBbI
TeJ'IeKOMMyHI/IKaLI,I/Iﬁ, a Takke B TOM, 4TOOblI MOCTaBLMK MOACTaHUUN 3aBepwun  yCTaHOBKY
060py,£|,OBaHm;|/Ka6en;| N ncnbiTaHNAa nepen nx OTI'IpaBKOl71 Ha nnowlagky.

Bo Bcen cTpykTypmpoBaHHOW KabenbHOW cucTeMe B MNOACTaHUUAX WCMNOMb3yeTcss MedHbl kabenb
KaTeropuu 6 unu BoiLLe.

[ns nepegayn gaHHbIX OOMKHbI ObITb NPEAYCMOTPEHbI CETEBBIE KOMMYTaTOPbl BHYTPEHHEN NOKarnbHOW
BbluncnimTenobHon cetn npegnpusatua (BLAN) ana coeouHeHUs KOMMbTeEpa M CTPYKTYPUPOBAHHbIX
KabenbHbIX ceTen B NOACTAHLMSX, KOTOPbIE A0MKHbI BblTb MHTErPUPOBaHbLI B OCHOBHbIE KOMMYTAaTOPbI.

8.4 OBLUE3ABOAOCTKAA CUCTEMA OINMOBELUEHUA U
CUTHANMN3ALUUNTC/OO0

B s3paHmsx nopgctaHumm Pr1-1.3 un Pl1-2.3 npegycmartpmBaetca cuctema [C/O0O. KoHTypbl
rpoMkorosoputens u npobrneckoBoro Masdka cuctembl [C/OO 6yayT NOAKMKOYEHbI K CYyLLECTBYHOLLEN
3aBopckomn cucteme NC/OO0.

KoHdumrypaums u MOHUTOPUHT KOHTYpoB cucTembl FC/O0 B NogcTaHUMKM BbIMOMHAKTCA C CYLLECTBYOLLMX
wkadoB cucteMbl [C/O0, pacnonoxeHHbix B MO 3 Ha KTJT1 1 n1 MO 3 Ha KTJ1 2. He TpebyeTca Hukakoe
JononHuTensHoe OCHOBHOe obopyaoBaHwe B wWkadax cuctembl C/OO ana noaknioveHust KOHTYPOB
NoACTaHUUK, UCMONb3yeTCs TOMbKO CyLLEeCTBYHOLLee OCHOBHOe 060pyaoBaHue.

O6bem no cucteme NC/O0 3gaHMM NOACTAHLWIA BKAOYaET:
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e BHyTpeHHMe 1 Hapy>XHble FPOMKOroBopuUTENU (Hapy>Hble rpoMkorosoputenuy Tuna ATEX)
e [IpobneckoBble Masyku Tuna ATEX BHYTpPEHHEen yCTaHOBKM
e PacnpegenutenbHble kKOpobku 1 kabenu koHTypa Tuna ATEX

e [logkntodeHune KoHTypa K nHdpacTpykType cylectsytowen cuctemol ['C/OO: KOHTYpbI
rPOMKOrOBOPUTENS MOACTAHUMM K cyliecTBytowmM wkadam C/O0, pacnonoxeHHbiM B MO 3 Ha KTJ1 1 m
MO 3 Ha KTJ1 2, nogkntoyeHue (Bpeska) KOHTYpPOB NpoOnecKoBOro masivyka noacTaHUUmM K KOHTypam
npobneckoBoro Masyka B cylectsytoen MO 3 Ha KTJ1 1 u MO 3 Ha KTI 2.

BusyanbHoe aBapuiiHoe onoseleHne 'C/OO [omKHO OCYLLECTBNATLCS C MOMOLbIO NPO6IIeCKOBbIX
MasiYKoB XKenToro LBeTa.

HapyHble rpoOMKOroBopuTenu, BHyTpeHHMEe NpobrnecKkoBbie Masiukv U BCce pacnpenenutenbHble Kopobku
3[aHuN NOACTaHUMI npeacTaBnsaT cobor obopynosaHue Tuna ATEX, HECMOTPSA Ha TO, YTO 30aHUSA HOBbIX
noAacTaHuun pacnonaratorcs B 6e3onacHon 3o0He, 3TO cAenaHo ANnd COBMECTUMMOCTU C CYLLECTBYHOLLUM
3aBoAckum obopyaoBaHMEM.

Cuctema 'C/OO pomkHa OblTb CNpoOeKkTMpoBaHa TakMM 00pas3oM, 4YTobbl MepcoHar, HaxOoAsLUACS
BHYTPM MOACTaHUMIA, OMoBellarncst Hagnexawmm obpasom u 6e3 3agepKek BO BpPEMEHM C MOMOLLbLO
rPOMKOroBopuTEnei 1 NPpo61ecKoBbIX MasiHKOB.

Bce rpomkoroBoputenu, NnpobreckoBble Masiiku, pacnpenenuTenbHble KOpoGKM 1 Kabenu BHYTpeHHeik
YCTaHOBKM NpeaBapuTeNlbHO CMOHTMPOBaHbI U UCMbITaHbl MOCTaBLLMKOM NOACTaHUMM Ha ero o6bekTax nepeq
MX OTNPAaBKOWN Ha NoLuaaky.

8.5 CUCTEMA BUOEOHABIIOOEHUA

Cuctema BnaeoHabntogeHms obecnevmBaeT BU3yanbHOe HabnogeHne Kak BHYTPU NMOACTAHUURA, Tak u
cHapyxu. Cuctema BnaeoHabnoaeHns AomkHa 6bITb BbIMONIHEHA HA OcHOBe IP-npoTokona n uHTerpupoBaHa
B JOKasnbHYyK BbluMCNUTENbHYD ceTb npeanpusatuss (BLAN) 4yepes ceTeBor KOMMYTAtop CUCTEMBI
TEeNEeKOMMYHMKaUUiA Ans BO3MOXHOCTU AUCTAHLUMOHHOMO YMNpaBMneHWst M NPOBEPKM NEPCOHANoM Crnyobl
akcnnyataumn/6es3onacHoOCTM B Opyrux 3gaHmax Takmx kak LJO vnm OLLYTI.

3anucek ¢ kamep cucTeMbl BUAEOHAOMIOAEHNUSI OCYLLIECTBISIETCSA Ha CYLLECTBYIOLLNE BUAEO pErncTpaTopsl
CUCTEMbI, PacnosioXXEHHbIE B APYrMX 34aHUSIX.

B cBA3M ¢ nNpou3BOACTBEHHOW HEODXOAMMOCTbLIO, KamMepbl CUCTEMbl BMAEOHAOMIOAEHMST OOIDKHbI
ucnonb3oBaTbCca And obecneveHus 6e3onacHOCTM W/MNM yNpaBfeHUs TEXHONOrMYeCcKUM MNpoLeccoM W
COCTOSATb U3 (PMKCMPOBaHHbIX U PTZ- kamep LIBETHOW CbEMKM.

MN3ob6paxkeHne c kKaMmepbl JOIMKHO OTOOpaXkaTbCs B BbICOKOM pa3spelueHnn. Kamepbl npegycMmaTpmBaloTcs
c paspelueHmeM He MeHee 4CIF, a cuctema gormkHa ncnonb3oBaTtb CTaHAAPT KoanpoBaHusa H.264.

BHyTpeHHMe Kamepbl CUCTeMbl BMOEOHaOMNOAeHUs HeobxoauMbl ANs BMOEO03anucU COTPYAHUKOB,
BXOAALMX B noacTaHumio 1 MO 12, 1 B 30HbI Mexay anekTpoobopyaoBaHMeM Ha nepBom aTaxke. Kamepbl
yCcTaHaBNMBalOTCA Ha MNOTOMKe B Noaxodsllem MecTe Ansa obecnevyeHuss uaeHTUdUKauuu coTpyaHUKOB
BXOASALWMX/BLIXOAAWMX M3 MOACTAHUMU M HaOfexallero oxsaTa 30H Mexay 3rekTpoobopydoBaHMEM Ha
nepBOM aTaxe.

BbiBpaHHbIe kamepbl NOAKITIYaTCA K CETEBOMY KOMMYTAaTOpPy, PacrnofioKEHHOMY B
TEeNneKOMMYHMKaLMOHHOM LWKady C Ucnornb3oBaHneM TexHonorum PoE, n noatomy, ang pabotsl IP-kamep
TpebytoTcs Tonbko kabenu cetn Ethernet - aTn kabenn ycraHaBnmBatoTca B kabenenposoge (kabernb
CTPYKTYpUpOBaHHOM KabenbHOM cucTtembl Kateropum 6 oT TENEKOMMYHUKALUOHHOTO LKada Kk pO3eTKe U
KOMMYTaLMOHHbIN LWWHYP RJ45 oT po3eTku Kk kKamepe). Kamepbl nogaepxmsatoT AHEBHON U HOYHON PeXUM
paboTbl M 06opyaoBaHkbl BCTpoeHHoM VK cuctemon ons doyHKUMOHMPOBaHKS B YCNoBUSAX cnaboi
OCBELLLEHHOCTMU.
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Bce BHYTPEHHME KamMmepbl 1 kabenu cuctembl BuaeoHabnogeHus, PO3EeTKN U KOMMYTaLMOHHbIE NaHenu
RJ45 gomkHbl GbITb npeagBapuTesibHO CMOHTUPOBaAHHhI, CKOHd)MprMpOBaHbI N ncnbiTaHbl NOCTaBLUKOM
noacTaHuumn Ha ero obbekTax nepeg nx OTI'IpaBKOﬁ Ha nnowagky.

8.6 CUCTEMA KOHTPOIJIA U OOCTYNA (CKA)

Cuctema KOHTpONsi AoOCTyna [orfmkHa OblTb YCTaHOBMNEHa W MycKOHanaXeHa B HOBbIX 30aHUSAX
noactaHuumn Pr1-1.3 u Pl1-2.3. Cuctema KOHTpOMsl AOCTyna B 3TUX HOBbIX 34aHusIX OydeT nogknio4varbes K
CyLLleCTBYIOLLEN LieHTpanu3oBaHHoM 3aBoackon CKI. Cuctema OofmkHa CHWMKaTb Kak PUCKM AN OXpaHHOW
Be3onacHOCTU, Tak 1 KCNIyaTaLMOHHbIE PUCKM 3a CHET MOHUTOPUHIA U KOHTPOIS AOCTyNa 1 3aLllMThl akTUBOB
TLWIO oT Kpaxu Unv NoBpeXaeHus.

O6bem pabot no CKY[] B pamkax npoekta MPY KTJ1 BkntoyaeT obopygoBaHue gBepen 1 kabenbHyro
WHPaCTPYKTYpy AN noaknoyeHns obopynoBaHus asepen kK MecTHomy koHTponnepy CKO B MO-12. Bce
kabenu ycTaHaBNMBalOTCs B kKabenbHbIX NTIOTKax MNu oUunHKOBaHHOM kabenenposose.

Cyuwectytowasa CKY[ TLWO BkntovaeT B cebs cucteMy koHTpons goctyna «Onguard» komnaHum Lenel.

Ona Tpoekta OOmKHbI ObITb NpeaycMoTpeHbl koHTpornepbl CKY[ ¢ IP-coeguHeHvem (Cc noptom
Ethernet).

Bce aBepHoe 06opyaoBaHue (OABepHble 3aMKW, YCTPOWCTBA AN CYUTbIBAHMSA KapT, ABEPHbIE KOHTaKThI,
3BYKOBble onoBewlatenu) OyaeT MOAKIMIOYEHO K MECTHOM CuCTeMe KOHTPOMs [OocTyna noacTaHuuu
nponssBoactBa «Lenel», koTopas, B cBOW oudepenb, OyaeT NOAKMOYEHA K CeTeBbIM KOMMyTaTtopam,
pacnonoXeHHbIM B TENEKOMMYHUKALWOHHbIX LLKadax.

KoHTponnepbl CK[l coeamHsitoTcst ¢ LeHTpanbHbiMu cepBepamu cuctembl CKY[], pacnonoXeHHbiMu B
Opyrom 3gaHum Yepes ceTeBon kommyTaTop. [ns coeamHeHus koHTponnepa CKY[ ¢ ceTeBbiM KOMMYTaTopom
npoknaasiBaetcs kabdenb UTP.

Bce gBepHoe obopynoBaHue (4BepHble 3aMKK1, ABEPHbIE KOHTaKTbl, YCTPOWCTBA Afsi CHUTBIBAHMA KaprT,
3BYKOBblEe OMoOBeLlaTenu) OOmKHO ObITb MoaknoyeHo k koHTponnepy CKY[ uyepes pacnpepenutenbHble
KOpOOKK, KOTOpblE JOMKHbI pacnonaratbCcs paaoM C ABEpPAMU.

LWkadbbl CKYO co BCEM BHYTPEHHUM obopyaoBaHuem, AOBepHbiM  obopyaoBaHueM
(anexkTpoMexaHU4YeCKMMM 3aMKaMu, [ABEPHbIMU KOHTakTamu, YCTPOWCTBaMM AN CUUTbIBAHWUS  KapT,
3BYKOBbIMM OMOBeLlaTensM1M) M Bce kabenu [OIMKHbI MOCTABNATbCA Ha Mnowaaky npeaBapuTeribHO
CMOHTUPOBAHHBIMW U NOAKMHYEHHBIMU, CKOHPUIYPMPOBAHHBLIMU U UCMbITaHHbIMK MNocTaBwmkom MNogcTaHumm
Ha ero obbekTax nepea Ux OTNPaBKOMN.

B oatom cnyyae npeanonaraetcs, 4to [locTaBwmk [loacTaHuum Ha CcBOMX OObEKTax [AOSMKEeH
npeaycMoTpeTb BCe anekTpudeckme kabenu BHyTpu ABEPU U paMbl U JOIDKEH BbINOMHUTL BCE COEAMHEHUS B
pacnpefenuTensHOW Kopobke psiAoM C ABEpbl U NPOTAHYTb kabenb OT pacnpefenurensHo Kopobku B
npeaBapuUTErIbHO CMOHTUPOBAHHbLIX KabernbHbIX KaHarnax.

[nga HekoTOopbIX ABEpe B JOMOMHEHME K YCTPOMCTBAM CHUTLIBAHUS KapT AN KOHTPONSa A0CTyna A0ormkHa
npegycmaTpuMBaTbCa CUCTEMA OTCMEXMBAHMSA KITlOYen (Mnm cuctema ynpasrneHus knwodamu). Cuctema
OTCMEXMNBAHUSA KIOYeln BKoYaeT HeOOonbLUOM HACTEHHbIA WKad C CEeHCOPHbIM 3KPaHOM, B KOTOPOM B
cneumanbHbIX sYelkax/oneyaTtaHHbIX oTcekax 3anepTbl Bce knouvu. [ns goctyna K knwyam, nonb3oBaTento
Heob6xo4MMO NPOBECTM NPOMYCKOM/KapTOM OOCTyna Mo cuyuTbiBaTento kapT. KapTel goctyna moryT gasaTb
OOCTYN K OTAENbHOMY KIYY UM HECKOMNBbKUM KIoYaMm, B 3aBMCMMOCTU OT NPUCBOEHHbIX MNOMb30BaTENHO NpaB.

8.7 CUCTEMA OBHAPYXEHWUA NOXAPA UTA3A

Hosoe obGopynosaHue cuctembl AO/Mul (ABapuiiHbin octaHoB/lMoxap n [a3) BXOAUT B KOMMMEKT
noctasku obopyaoaHus Pl 1.3 1 2.3 n 4OmKHbI COOTBETCTBOBATb, KAK MUHUMYM, cneaylowmnm TpeboBaHuaM:

e Ob6ecneuymBaTb MHTerpaumto koHTponnepos SM( Safety Manager) ¢ cyuwecTytowenn SCADA
Experion PlantScape;

e Ob6ecneumBaTb pe3epBHbIN KOHTponnep Safety Manager ¢ nHtepdeincom BBoaa-BbiBoaa 6e3
pe3epBMpPOBaHMS, KOTOPbIN NOAOEPKUBAET apXMTEKTYPY C ABOMHBbIM MOAYIbHbIM pe3epBupoBaHnem (DMR);
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e (ObecneunBartb pe3epBMpOBaHHbIE KaHallbl CBA3N MeX4y MOoAOYyINAMU MMaBHOIo KOHTponnepa SMwu
yAaneHHbIMU BB/BbIB;

e ObecneunBaTb CeTb U CBA3b MeXxay yCTporcTBamu yaaneHHblx Be/BbiB MK n AO/Tul, ncnonbays
Kak NPOBOAHbIE CUrHarbI, Tak U COBCTBEHHbIN NpoTokon ¢Bsa3n Modbus RTU;

e [lpepocTaBrieHve pe3epBHbIX GITOKOB NUTaHUS 1 GIIOKOB CBSA3W;

e Ob6ecneunTb oTAENbHbLIE MOAYNM 6e30nacHOCTM YHMBepcarnbHbix BB/BbiB AO u Ml
YHuBepcarnbHble yaaneHHble MOAYn NO3BOMSAIT HACTPOUTL KaXKabl KaHan Kak LmdpoBom
BB/BbIB/@aHanoroBbI BB/BbIB;

e Ob6ecneumBaTb cb0Op curHanoB BBOAA-BbIBoga OT PY yepes kpoccoBble WkKadbl AN BCEX JOCTYMHbIX
kaHanoB BeBoaa-BbiBoga AO/Mul".

KoHTypbel ACB 1 TpeboBaHusa MNMull ang HoBon MO (MO-12) n 3gaHusa noactaHuumm (PM1.3 n PM2.3)
OOIMKHbI BbITb MOCTPOEHbLI C UCMOMNb30BaAHMEM BbICOKOHAAEXHOW cuctemMbl 6e3onacHocTn Honeywell Safety
Manager c BbICOKOW CTEMNEHbI UHTErpaLnm.

Wkadbl ACB/Mulc gomkHbl ObITb 06opyaoBaHbl KabenbHbIMM BBOAAMMW, KabenbHbIMW KaHanamm,
cucTeMamm oxnaxaeHusi, OCTyna, OCBELLEHMS, ANEKTPUYECKUMU po3eTKamMn 1 T.4.

KonuuectBo Moaynen BBOAa/BbIBOAA YKa3aHO Ha 4epTexe apXUTEKTypbl CUCTEMbI, pacCHUTaHbI
COrnacHo nepeYvHo BXOAHbIX/BbIXoAHbIX curHanos KM ¢ yuetom GyayLimnx nogknioveHUn.

Pe3epBHOE NPOCTPaAHCTBO Afsi MOAKMOYEHHbIX BB/BbIB, NiaT BB/BbIB U T.4. AOMKHO ObiTb B COOTBETCTBUN
¢ TpeboBaHnsmn ICM-SU-1348-TCO (MaHenn ynpasnenusa KUIMM).

HoBble cucTteMbl OOMKHbI ObITb CMNOCOOHLI B3ATb Ha cebs Bce beHKLI,MI/I ynpasneHua ©e3onacHoCTbIo,
Jaxe ecnn B 3TOM ob6beme pa60T onucaHue BBOAOB/BLIBOOOB, JIOMMKN U aBapI/II7IHbIX CuUrHanos
orpaHn4mMBaeTCA TOJIbKO HOBbIMU CUCTEMaMUN ynpaBlieHUA.

O6opynoBaHue Honeywell, yctaHoBneHHoOe B cuctemMHbix wkadax AO u MulT, gOmKHO BKMOYaTh, Kak
MUHUMYM, criegytollee (TpebyeTcsa noarTeepxaeHne Honeywell):

e KommyTtaTop Ethernet MOXA/CISCO
e Pe3sepBHoe «YaaneHHoe yHMBepcarnbHoe 6e30nacHoe Norm4yeckoe peLuatoLLee yCTpoUCTBO»
e YHMBepcanbHbI 610K NUTaHusa BBoga/BeiBoga SM

e YHMBepcanbHbI MOAYIb yOaneHHbIX CUrHanoB BBoAa-BbiBoAa SM, pe3epBHbI KNEMMHbIA 010K
curHanoB BBoAa-BbiBoga SM

e YHuBepcarnbHbIM HOCUTENb MHOPMaLun BBoda-BbiBoga SM.

MpenBaputenbHbIn cnncok obopygosaHus Honeywell:

e YpaneHHoe yHuBepcarnbHoe Ge3onacHoe Norm4yeckoe pelualLee yCTpoNCTBO
e YaaneHHoe yHMBepcarnbHoe 6e3onacHoe yCcTponcTBO BBoAa-BbiBoga RUSIO
e YHuBepcanbHbIn 610K NTaHus BBoAa/BeiBoga SM

e YHUMBepcanbHbIN pe3epBHbIA KNeMMHbIM BNok curHanos BBoAa-BbiBoga SM
e 36-40MMOBbIN YHUBEPCArbHbIN HOCUTENb MHOpMaLIMK BBoAa-BbiBoga SM
e CwunoBon pacnpeaenutenbHbIi WnT

e bBnok BeHTUNATOpPOB 24B NocT. Toka ¢ 06paTHBIM CHUTLIBAHUEM;

e CwvnoBas wuHa

e lHOukaTop yTeukun Ha 3eMnio yHuB. BB-BbIB. (UIO)

o Kowmnnekt kabenen Ethernet n cunoBbix pacnpegenutensHbIX kabenen.
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9. OPFTAHU3ALUA SKCINNYATALUMN, YCTOUYMBOIO
®YHKUNOHUPOBAHUA OB BEKTA

9.1 WUCXOAHbIE OAHHbIE

OdbekTnBHaa n GesonacHasi akcnfyaTaumst U ycTtonumBoe (OyHKUMOHUpoBaHMe obbektoB MPY KTJI
obecneunmBaeTcsd MNPUHATBIMA  OPraHM3auMOHHBIMU N UHXEHEPHO-TEXHUYECKUMU  MEPOMNPUATUSMU 1
cpencTBamu:

e pauMoHarnbHble CTPYKTYpa M LUTAaTHOE pacrnucaHue;

e obecneyeHne 0O6bEKTOB HEOOXOAMMBIMUN OCHOBHBLIMU CpeAcTBaMu U 060pyAOBaHNEM;

e aBTOMaTU3aALUUSA N MEXaHU3ALNS] TEXHONOMMYECKNX NMPOLIECCOB;

e COBPEMEHHbIE CpeaCcTBa CBSA3W U YNPaBIeHUs;

e HayyHasl opraHu3auus Tpyga — opraHmsauus paboymx MecT n HopMarbHbIX YCIOBUIA TPYAa;
e OpraHusauus cUCTeMbl XU3HeobecneuYeHnst 1 3aLnThbl;

e OpraHusauus CUCTeM OXpaHbl;

e HeoOXoaumble MPOTUBOMOXKAPHbIE MEPOMPUATUSA N TEXHNYECKNE CPeaCTBa NOXapPOTYLLUEHUS;
e KOHTPOINb BO3OYLUHO-Ta30BOW cpeabl;

e OXpaHa OKpyxatoLen cpeabl;

e OpraHu3aumsi CUCTEMbl aHTUTEPPOPUCTMHECKON 3aLumLLEHHOCTU o6bekToB, O 1 YC.

9.2 OPrAHU3ALUA SKCMNYATALUN, YCTONYNBOIO
®YHKUMNOHNPOBAHUA OB BEKTA

OcHoBbl 0b6ecneveHust aKcnnyataunn npoun3BoOCTBEHHbIX obbekToB onpepgenaeTca 3aKoHaMmu,
TEXHNYECKMMU pernameHTamm n npaBoBbIMU aKTaMu Pecny6n|/||<m KasaxcTaH.

OpraHusaums  BHelLHeM OXxpaHbl  KOMMfekca npedycMaTpuBaeT — YCTPOWCTBO  OrpaxaeHus
(cywecTBytollee) M3 MeTannuMyeckol MPOBOMOYHON CeTKM Mo MepumeTpy MnowagkM, BOPOT Ha
aBTOMOGUIBHBIX U Xene3HoA0pOoXHbIX Bbeaaax, Tpex KII, ocHalleHHbIX cucTeMolt BuaeoHabnoaeHus 3a
nepeaBwxeHNAMU, AN oGecrnedyeHnst KOHTPOIBHO-MPOMNYCKHOrO pexumMa Bbes3fa-Bble3fla TeXHOMOrMYecKunx
TpaHCMOPTHLIX CPEACTB U Npoxoda paboTHMKOB LUTATHOrO KOHTMHIEHTa, a Takke Bbesa-Bble3aa aBapuinHo-
cnacatenbHbIX U PEMOHTHBIX NoApasaeneHnii.

B cootBetcTtBUM c TpeboBaHusmu CI1 PK 3.01-103-2012 «[eHepanbHble MnaHbl MPOMbILNEHHbIX
npeanpusTUny 3anpoeKkTUpPOBaHbl TPU BBOAA aBTOMOOUNbHLIX gopor Ha obbekTel MPY KTJ1. [Ina nogbesaa K
3[0aHMAM U COOpPYXeHusM K obecnedeHus npoesfa MOXapHbIX U aBapUrHbIX MaLUMH NpesyCMOTPEHO
YCTPOMCTBO KOMbLEBOW aBTOMOOWMMBHOM [OpPOrM C aBTonoAbe3gamMu K 30aHUsSM U Pa3BOPOTHLIMU
nnowagkamm, UMerLLMMn acanbTo6eTOHHOE NOKpbITHE.

Mpoekt MPY KTJ1 paspabotan npoekTHble YepTexu achanbTUpoBaHUS 30HbI OOCNYXMBaHUSA Mexay
dyHAaMeHTaMu HOBbIX KaMep MacnsiHbIX TpaHcdopmaTtopoB 10kB 1 HOBbIX HapyXHbIX 6MOKOB OxnaguTtens
OBKB ppyroro npoekta TLWO «PekoHcTpykumsa cuctembl OBKB MecTtHom AnnapatHon -6 (LCR-6 HVAC
Upgrade)». aHHble acdanbTupoBaHHble paboyve nnowagkM OyoyT paccMaTpuBaTbCsl Kak  30HbI
JanbHewwero obcnyxmeaHus. [NpoekToM npegycMaTpmuBaeTCsl NOKPbITb 30HY 0OCIYXXMBaHUS Ka4eCTBEHHBIM
acdanbTobeTOHHLIM NOKPbLITUEM A0 OCHOBaHUS doyHAameHTa. [ns yknagkv acdansta BMecTo WwebHa Obina
npoBedeHa OLEeHKa MOBbIWEHMS MNOTeHUMana 3a3eMrieHusl, CTYMEeHYaToro HanpsbkeHUst M HanpsiKeHus
NPUKOCHOBEHUSI. B cooTBeTcTBUM co cTaHgapTom IEEE 80, Tabnuubl 7, NOBEPXHOCTHLIA Crol acdanbsta
umeet yaenoHoe conpotuerieHne oT 10 000 go 6x10 6 OM'M (BnaxHblin), YTO paBHO unu Gonblue, Yem y
NpoMbITOro rpaHuTHoro rpasud (0,02 m), ¢ yaeneHeim conpoTtueneHnem 10 000 Om-m (BnaxHbIn). [oatomy
HaHeCceHMe MOBEPXHOCTHOrO Crnos acdanbTa He yBeNnuuMBaeT PUCK MONyYeHUst TpaBMbl M3-3a MOBbLILLEHUS
noTeHumMana 3a3emMneHusl, CTyneH4aToro HanpsKeHNs N Hanps»KeHUs NPUKOCHOBEHMS.

MpoTuBONOXapHble MEPOMPUSITUS U TEXHUYECKUE CpeacTBa MNOXapOTYLUEHWS 3anpOeKTUPOBaHbI B
COOTBETCTBMU C TPEOOBaHNSIMU AENCTBYIOLLMX HOPMATMBHbBIX LJOKYMEHTOB M NpeaycMaTpuBatoT:

e CUCTeMbl aBTOMaTUYECKOW NOXapHOW CUrHanuMsaumm, onoBeLeHns N ynpasrneHnsa aBakyauuen niogemn
npu noxape;
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e YCTaAHOBKY PYYHbIX MOXapHbIX U3 BeLlaTenei BOoNb KOPUOOPOB, Y BbIXOAOB U3 34aHWIA;
e GesonacHylo aBaKyaLmio Noaen Yepes aBakyaLNOHHbIE BbIXOAbI U3 MOMELLEHUI;

e HOpPMaTMBHbIE KNAcC KOHCTPYKTUBHOW MOXapHOW ONacHOCTW 30aHWUI, CTeneHb OrHEeCTOMKOCTM, Knacc
YHKLUNOHANbLHOM NOXapHOW ONacHOCTMY;

e YCTPOMCTBO HapPYXHbIX MOXaPHbIX NECTHUL, U YCTAHOBKY CepTUULMPOBAHHBLIX NMPOTMBOMOXaPHbIX
cTanbHbIX ABEpen;

e OTAeneHne NoOMeLLEHN C pa3HbIMK NPON3BOACTBEHHbLIMU MpoLiecCaMn NPOTUBOMOXXAaPHbIMXA CTEHAMK
n neperopogkamu;

e [IPUMEHEHNE HETOpHOYero yTennutend ana ytenjieHnAa HapyXXHbIX CTEH U KPOBJ1U;

e yBenuuyeHwe npegena OrHECTOMKOCTU CTPOUTENbHbLIX KOHCTPYKUUA (MEeTanfmyeckux KOSOHH W
NEeCTHNYHBIX KMNEeTOK) A0 Tpebyemoro npegena OrHeCTOMKOCTU NPUMEHEHNEM KOHCTPYKTUBHbBIX OrHE3aLUUTHbIX
NOKPbITUIA;

. YCTDOVICTBO KapkKacoB NnoABeCHbIX MNOTOJIKOB B NOMELWEHNUAX N Ha NyTAX 3BaKyauun N3 HEToOpHYnXx
MaTepunanos,;

e [IPUMEHEHNE CTPOUTESIbHbLIX MaTepuarnos w” KOHCprKLI,I/IIZ B COOTBETCTBUMN C ,El,eIZCTByPOLLI,VIMVI
HOpMmaTnBamMn AnA MPOMbIWNIEHHOINO U XUIMULHO-TPaXOaHCKOro CTpouTenbCcTBa, MMEeLWnX CepTl/Id)I/IKaTbI
Ka4dyecTBa C nokasartenavm FIO)KapHOIZ ©es3onacHocTy;

® YyKnaaka CyXOpr6OB A4 NPOKNaaku noXKapHbIX PyKaBOB OT NTMAOPaHTOB;

e YCTPOMCTBO PaspbiBOB MEXAY 34aHUSIMU U COOPYXKEHUSIMU B COOTBETCTBUWU C NPOTUBOMOXAPHLIMU
TpeboBaHNsIMY;

® KOHTPOJb BO3ﬂyLUHO-Fa3OBOVI cpenbl onAa 06Hapy>i<eva roproYnx ra3oB 1 Opyrnx onacHblX BeWeCTB;
L] yCTpOVICTBO aBapvu7|Horo ocBelleHNd B 30aHUAX;

e YCTAHOBKY MNOXapHbIX LWANTOB, yCTpOVICTB CBETOBOro ”n 3BYKOBOIo (pequoro, B TOM 4ucne
FpOMKOI’OBOpﬂLLI,eFO) onoBeLlleHnd, I/IH(*)OpMaLI,I/IOHHbIX yKaaaTenePl ﬂyTeVI 3BaKkyauun.

9.3 YycCnoBusAa n OXPAHA TPYOA PABOTAIOLLUUX

9.3.1 YCNoBuUA YNPABJIEHUA NO BE3ONACHOCTHU

OpraHusauusa paboT no obecneyeHunto 6esonacHbIX YCNOBUA Tpyaa BO BPeEMS CTPOMTENLCTBA 0OBbEKTA,
npovsBoguTcs B CcoOoTBeTCTBUM C TpygoBbiM Kogekcom Pecnybnukn KasaxctaH, JAencTByOLLMMUA
HOPMaTUBHBLIMK JOKYMEHTaMu U CUCTEMOW yNpaBneHus oxpaHon Tpyaa, Aenctsytowen B TLIO.

OCHOBHbIMU YCIOBUSIMI GE30MacHO NPOM3BOACTBEHHON AeATEeNbHOCTM 1 OXpaHbl Tpyda SBASOTCS:

e Hanunuue otBeTcTBEHHbIX N0 OT n Th, Ha3Ha4YeHNe OTBETCTBEHHLIX PYKOBOAUTENEN Yy4aCTKOB U
00bEeKTOB;

e Hanuune OOMMKHOCTHbBIX MHCTPYKLMI, BKITIOYAKOLLMX NpaBa, 0653aHHOCTU N OTBETCTBEHHOCTU CTOPOH;
e B3aUMOAENCTBUE Ha BCEX YPOBHSIX yrpaBreHus npon3BoaCTBOM;

e Knaccudukaumsa n naeHTUnkaunsa onacHblX akTopos;

e Jonyck KBanudukaLMoOHHOIro NnepcoHana, MHCTPYKTaX U NpoBepka 3HaHUN;

e paspaboTka n yTBepXaeHue NnaHoB No oxXpaHe TpyAaa;

e paccriefoBaHue 1 y4eT aBapui U TpaBMaTu3ma;

e paspaboTka nepeyHs onacHbix paboT 1 cucTema HapsgoB-A0MYCKOB;

e Be[eHMe TEXHUYECKON LOKYMeHTaLuu;

e B3anMOAENCTBUE C OopraHamvu I_OCWJ,apCTBeHHOFO KOHTPONA.
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9.3.2 UENN N 3A0AYUN OT Tb

PaboTbl, 3a kKOTOpbIMM OyAeT NMpoBOAMTbLCS HabnAeHWe, SBNAOTCS YacTblo (PYHKUUM YNpPaBreHus
OyoyT BKIOYaTb, HO HE OrPaHMYMBATLCA acreKkTaMmu OXpaHbl 340POBbs, TPyAa M OKpyKawolei cpepbl,
TOTOBHOCTbIO K aBapuiHbIM  CUTyauusaMm, TMpuBredYeHnem paboTHUKOB, MOArOTOBKOW MepcoHana,
TPaHCMNOPTUPOBKOW, MOHUTOPVHIOM, MPOBEAEHMEM ayAUTOB M paccrejoBaHeM NPOUCLLECTBUI / HECYACTHbIX
Cryyaes.

[MepBon wuenblo npoekta OyaeT 4BNATLCA BbiNonHeHve pabotr 6e3 TpaBm, 6e3 noTepwu
paboTtocnocobHocTu.

OcHOBHbIE 3a4a4M MO MPOEKTY:
e Hukakoro Bpega niogsw;
e Hukakoro yObiTka pecypcam;

e Hukakoro Bpefa okpyxaroLein cpeae.

Ons BbINONHEHUs 3agay, onpedensioTcs crnegylowme KpUTepun, nokasatenu npou3BOACTBEHHOW
peqarenbHocTn B oonactn OT mn Th, koTopble 6yayT cpaBHMBATLCSA C PAKTUYECKUM MCMONTHEHNEM NPOEKTA.

e OTCyTCTBME HECYACTHbIX CIy4YaeB CO CMEPTENbHbIM MCXOA0M;

e OTCyTCTBME TPaBM C NoTepei paboTocnocoGHOCTY;

e OTCyTCTBME Cly4Yaes, NpepbIiBaloLLMX paboynii npouecc;

e OTcyTCTBME CINyYyaeB OKa3aHNs MeAULVHCKOW NMOMOLLIM;

e OTCyTCTBME ClyYaeB OKa3aHusa NepBoi MeaULMHCKON NOMOLLY;

e YacroTa TpaBm 1 3aboneBaHuii ¢ noTepei paboTocnocoGHOCTY;

e [IpOLIEHT YaCTHbIX HECYACTHbIX CNy4Yaes, B OGLLEM, UX KOMUYECTBE;
e OTCyTCTBME PO3NMBOB UMW YTEYEK ONaCHbIX NPOOYKTOB;

e OrTcyTcTBME HapyLlweHun npasun no Th 1 oxpaHbl okpyKatoLen cpeabl.

B nomeLLeHnn akkyMynsiTOpHON, rae eCTb BO3MOXHOCTb KOHTaKTa C XMMUKaTaMu COrnacHo TpeboBaHUAM
CH PK 4.04-07-2019 n n 4.7.4 CIl PK 4.04-107-2013 npegycmaTtpuBaeTCs yCTaHOBKa ANS NPOMbIBKU rnas u
yOoaneHus nonaBlMX Ha KOXY BELLECTBB KOMMMEKTE C EMKOCTbIO And BoAbl. [JaHHOe YCTpOWCTBO
yCTaHaBMNMBaETCS B NIENKOLOCTYMNMHOM MECTE U JOIDKEH HAXOOUTbCA B MOCTOAHHOM rOTOBHOCTM.

PyKOBO,CI,I/ITeJ'Ib opraHunsaumm HeceT MNOJIHYH OTBETCTBEHHOCTb 3a OT wun TB, onpegenaeT crpareruto
npoeKkTa B aTon obnactn. HeceT OTBETCTBEHHOCTb 3a TO, 4TO Tpe6OBaHI/IF| Cuctembl ynpaBleHuda oT
peanu3yrTca 1 obecneynBaloTcsl B COOTBETCTBUM C yTBep)I(ﬂ,eHHOVI MHCprKLLMeﬁ, OTYETbI MO BbIMNOJIHEHUIO
npeacrtaBfiAaTCA BbiCLLUEMY PYKOBOACTBY Ha paCCMOTPEHNE N ABNAKOTCA OCHOBOW A5 yny4yueHna CoOCToAHNA
OTunTb.

9.3.3 BBOJHbIA UHCTPYKTAX O OT N TB

BBoaHbIn MHCTPYKTaxX 6y,u,eT npoBOaANTLCA CO BCEMU BHOBb I'Ipl/l6bIBLLII/IMI/I Ha nnowagky B nepanZ xe
neHb. B pononHeHun « BBOOHOMY WHCTPYKTaXy npoBOOUTCA cneumnanbHbIn MHCTPYKTaX B ocbmcax
CTpOUTENbHbLIX NoLWaaokK.

Ona Toro 4Tto6bl ObITb YBEPEHHBIMW, YTO BECb MEPCOHAN MPOMHCTPYKTUPOBAH O MpaBunax TEXHUKU
6e3onacHoCcTM W nopsiake nNpoBedeHus paboT, OOLWMIA MHCTPYKTaX OOMMKEH MPOBOAWTLCS COTPYOHMKOM
oTAena noAroToBKM KagpoB cpasy e Mocrie npuema Ha paboTy HOBOro mepcoHana Mnu npyu HanpaBfieHUu
nepcoHana Ha BblINonHeHne paboT. BBOAHbLIN MHCTPYKTaX AOMMKeH BbiTb NPOBEAEH HA TOM A3bIKE, Ha KOTOPOM
nepcoHan NpoxoauT o0y4veHue.
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[Mocne npoBedeHMs OCHOBHOIO WHCTPyKTaxa BeCb MepCoHan [dOMMKeH mocelwartb cneuunanbHble
obyvarolme Kypcbl/ 3aHATMA, Ans Toro 4tobbl cOOTBETCTBOBaTh Tpebosavuam PK unu  apyrum
cneumanbHblM TpeboBaHusim no Th.

OOGy4eHveM BO BpeMsl BBOAHOMO MHCTPYKTaXa, AOIKHbI ObiTb OXBay€Hbl Kak MUHUMYM criegytoime
TEeMbI:

e [lonutuka OT n Tb n cTpykTypa ynpaenenus OT n Th;

e Opranmsauma OT n Tb Ha nnowaake;

e OxpaHa npupogbl;

e KoHTponb u TpeboBaHus k ucnonHeHuio npasun OT u Tb;

e [lpegoTBpalleHne HeCcHacTHbIX CryYaes;

e OBakyauwus Ha pabounx nnowiaakax;

e [lpegoTBpalleHue noxapos, 3awmta u 6opbba ¢ noxapamu;

e OkasaHue NepBoON NOMOLLN N aBapuUNHO-cnacaTenbHble paboThl;

. OGopyp,OBaHme ©es3onacHoCTM U npasusna ero ncnoJyib3oBaHuA.

O6bemM wvHdopmauun Ons BBOAHOIO 00yyeHusi, OygeT 3aBuMCETb OT TuMa, Xapaktepa paboTbl U
OMacHOCTEN, CBA3aHHbIX C paboTon. BBogHoe obyveHue NpoBOAUTBLCS OKOMO 8 4acoB B CrneumarnbHO
npegHasHa4eHHOM MOMeLLeHun, rae ¢ paboummm OyayT obcyxgaTbCa TONMbKO BOMPOCHI, kacatowmecs OT
n Tb. MNocne obLero MHCTPYKTaxa Nno TeXHWUKN 6e3onacHoCcTU MHCTpykTop o OT u Tb NpoBOAUT NEPBUYHbIN
WHCTPYKTaX Ha MecTe paboThbl.

Mpu 03HaKOMIIEHWUN paBoUmnx C MeCcTOM paGoTbl MHCTPYKTOP:
e [lokasblBaeT MapLUPyThl 9BaKyaUMun 1 MecTa cbopa nepcoHana;

e [lokasbiBaeT pacrnosioKeHUe 3alUMTHOro 06opyAOBaHNSA, TaKoro, Kak OrHETYLUMTENN, NoXKapHbIe
LUNAHIM, NPOTUBOTrasbl, KOMMMEKTbI AN OKa3aHWUsA NepBOoi MEAMLMHCKOWM NOMOLLUM U T. 4.;

e YKasblBaeT onacHble MecTa, 3anpeTHble K onacHble 30HbI U TEX, KTO MOXET nocelaTb 3TN 30HblI,

e [laeT obllee onncaHue BCex OCHOBHBIX Y4aCTKOB MIOLLaAKW.

B 3akntoveHne BBOOHONO MHCTPYKTaXka M 0B30PHON 3KCKypcum no nrowagke uHctpyktop no OT n Th
JomkeH ybeamTbCs, YTO BCe BHOBb MPMObIBLUME MOMAYYMIIN KOMUIO VIHCTPyKUMM MO TexHuke 6e3omacHOCTW.
MocewaemocTe npoBepsieTcst B koHUe Kypca. NHenektop no OT u Th no NpoekTy XpaHUT BCe 3anvcu no
WHCTPYKTaxy.

9.3.4 CNEUMAJIIM3NPOBAHHOE OBY4YEHUE

MpaBunbHaa MHPOOPMUPOBAHHOCTL O TEXHMKE Ge30nacHOCTU BaxkHa AN Bcex paboTHUKOB, 0COBEHHO
ona  Tex, kro oby4yaeTca HoBoW npodpeccum. Takke HeobxoaMmo  YTOObI  MHCNEKTOpbl U
KBannduuMpoBaHHble onepaTopbl Nogaep)KmMBanu CoBpeMeHHbIe TexHonormm 6esonacHoctun cornacHo CH PK
1.03-05-2011 OxpaHa Tpyaa U TexHnka 6€30nacHOCTU B CTPOUTENBLCTBE.

B pno6aBneHun kK BBOGHOMY MHCTPYKTaXy YNpaBnstoLmi cnyxbon npodeccnoHanbHoro obyyerunsi no OT
n TB npu nopgoepxke pabOTHUKOB CnyXbbl TexHWKM ©Ge3onacHOCTM [OMKEH YOOCTOBEPUTHCS B
HeobX0AMMOCTM JOMNOSHUTENBHOIO MHCTPYKTaXa Mo TexHuke 6esonacHocTu ans paboumx. inu oH nposoaut
3TOT WHCTPYKTaX CaM, WNW HasHavyaeT WHCTPYKTOPOB C APYrvMX Nowagok unu obssyeT paboTHMKOB
noceLaTb Kypcbl 3a npeaenamu nroLlaaku.

B [pononHeHne Kk cTaHOApTHOMY Kypcy TMOBbILEHUA KBanudukauuidi AN  KeanMuUUUPOBaHHbIX
onepaTopoB, MOTyT NOTpe6oBaThLCA CrieayoLLue BUabl 06yYeHus:

e TexHuka 6e3onacHOCTM 1 OXpaHa Tpyaa;
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e [lpakTuka 6e3onacHbix paboT (T. e. cBapo4yHble paboThbl, BO3BEAEHME NOAMOCTKOB, paboTa Ha
BbICOTE U T. ).

¢ llcnonb3oBaHve nHAMBUAYanbHbIX CPEACTB A1 3alUThl OPraHoOB AbIXaHWs;

e [lpombiwneHHas 6e30nacHoOCTL;

e [loXXapHO — TEXHUYECKNA MUHUMYM;

e YnpaBneHune 6e30NacHOCTbIO, BbINOMHEHME OLIEHKN pyucka U aHanu3 6e3onacHocTun pabor;

e MeToabl paccriegoBaHnA HECHACTHOrIO Crtydad, 3KCTpeHHaA CBA3b, OKa3aHne ﬂepBOVI NMOMOLLN;

K 06yqu|/|+o npeabAaBIIATCA U OOJTKHbI ObITb cOBMOAEHbI Tpe6OBaHVI9|Z

e [lenctBytolimne Mmoaenun obyyeHns OMKHbI ObiTb pa3paboTaHbl ANsi KOHKPETHBIX QUCLIMMITMH 1
DOMmkHbI 6bITb 0a06peHbl MeHemxepoM o OT u T no npoekTy;

° Kpr BBOAHOIO MHCTPYKTaXxa Nno TeXHuKe ©e30nacHOCTUN OOIMKEH npenogaBaTbCA BCEM pa6OTHVIKaM;

e OO6yyeHne Bcex paboTHMKOB TexHMKe 6e30MacHOCTU AOMKHO PerucTpmpoBaThCs, Ans TOro YToobl
onpeaennTb HeobXoAMMOCTb NPOBEAEHUSI KYPCOB NEPENOAroTOBKM BO BPEMSI BCEM NMPOAOIMKUTENBHOCTHU
NpoekKTa;

e Cybnoapsayunkm JOMmKHbI COOTBETCTBOBATL TpebOoBaHMSM K creLmanbHomy obyyeHuo. MeHeaxep
npoekta OT u Tb KoHTpoNupyeT BbINOMHEHNe cybnoapsaa4MKOM NporpaMMbl 0OyYeHNst Ha MITOLLAAKe;

e PaboTHuku cnyxbbl TEXHMKM 6GE30MAaCHOCTN KOHTPONUPYIOT 3 EKTUBHOCTL ODy4EeHUA Ha
nnowiagke nytem HabnwaeHns 1 NPoBeAeHMs NMPOU3BOACTBEHHbIX COBELLAHWUN.

9.3.5 MEOMLUMHCKOE OBYYEHUE

MeaMUMHCKWIA NepcoHan OTBETCTBEHEH 3a BbINOMHEHWE COOTBETCTBYIOLLErNO CaHUTaPHOIO NPOCBELLEHMS
N obydyeHus, B ABYyX 06nacTaAX: CaHUTapHOM MPOCBELLEHUM U OBYyYeHUM oKasaHus NepBol MeaWLMHCKOM
MoMoLLMN.

OpraHusauus 1 BbINOMHEHWE OCHOBHOMO CAHUTAPHOTO NMPOCBELLEHUS U 0BYYeHUst [OIKHbI MPOBOAUTLCS
BO BCex pabouyMx y4yacTkax [fsi OCBEAOMISIEHHOCTU O KOHKPETHOM puUcke 3abofieBaHusi, CBA3aHHOMO C:
reorpacpMyeckum paioHoM, rae BbiMOJHSATCS paboThl, BUAOM paboThl, BO3pacTOM YenoBeka 1 T. 4.

3710 0ByyeHue JoMKHO faBaTh BCeM paboTHUKaM HaZnexallyto nHopMaLmio o:
e 3aboneBaHusx, CBA3aHHbIX C reorpadu4eckon MeCTHOCTbIO, rae BeayTcs paboThl;

e CumnTomax pasnumyHbix 3aboneBaHun (Bo BpeMs MHKYOaLMOHHOIO Nepruoga 1 BO BpEMS PasfiMyHbIX
ctaguin 6onesHu);

e [pocbunaktuke, KoTopas 4oskHa OblTb MPEANPUHSATA 40 NPUGLITUS 1 BO BpeMsi NpebbiBaHUs B
COOTBETCTBYHOLLYIO MECTHOCTb;

o Bosgenctsumn KNMMaTUYECKNX YCAOBUI U 3aLUNTE OT HUX;

e CobntogeHne NMYHOWM rMMrmeHsl;

o [lpodunakTuke, Kotopasa gomkHa bbITb NpeanpuHATa 4o U Bo BpeMsi paboThbl;
e (OOMeHe nHdopmaumen mexagy paboTHUKaMM U Me[. NepcoHarnom;

e 3abonesBaHusx, CBA3aHHbIX C NPOECCUOHaNbHON AEeATENBHOCTLIO.

OO6yuyeHne no okasaHWIO NEepBOM MEAMUMHCKOW MOMOLUM [OSMKHO ObiTb HanpaBneHo Ha oby4veHue
onpefeneHHoro KonuMyectBa paboOTHMKOB OueHMBaTb Me[. OOCTaHOBKy, BbINOMHATL Npoueaypsl
HenpodeccnoHanbHbIMM MeTo4amMu Afis TOro, YTobbl MOMOYb paHEeHHbIM NAsIM, aCCUCTUMPOBaTbL Bpaydam,
Me[CceCcTpaM B CEPbE3HbIX CUTYaLUSIX.
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MporpammMa oOy4YeHMs1 MO OKka3aHWO NEPBOI MOMOLLM COCTOUT U3:

e Kypca no okasaHuo nepeor MeANOMOLLY;

e CneuuanbHoro kypca no obyyeHuo nepeov MeanoMOLLM;

e CneumnansHoro obyyeHus Ans onpeaeneHHbIX onacHoOCTen;

¢ KypcoB noBbllLEHMS KBaNuduKaumm;

e Kypca o6uen nHpopMmMpoBaHHOCTH 06 OKa3aHUM NePBON MeOULMHCKON MOMOLLN.

e [lpodbeccroHanbHble PUCKMA U OMACHOCTY

9.3.6 PACCIIEQOBAHUE HECYACTHbIX CITYYAEB, ABAPUA HA
NnPON3BOACTBE U UX NPUYUNH

Bce HecuacTHble cny4aun, npouclecTesma U BbICOKONOTEHUMalNbHble NPeOnocChbiyiIKM K aBapuaM OOJDKHbI
KJ'IaCCI/I(*)I/ILl,I/IpOBaTbCFl, N BHOCUTCA B OTHETblI CUCTEMATUHECKN B COOTBETCTBUN C I'IpMHFlTOVI OTYETHOCTbIO MO
I'IpOI/ICLLIeCTBI/IHM/aBapI/IHM Anda AaHHOro npoekra n cucTtemomn paccnegoBaHuA.

Otpen OT n Tb pomkeH ObiITb KOOPAMHATOPOM MO BEAEHUIO Aen OaHHOW cucTembl 1 obecneuvmBaTtb
€XXErofHyt CTaTUCTUYECKYIO OTYETHOCTb MO BCEM MPOUCLLECTBUSIM U TPAaBMaM.

I'Ipvl aBapuax n HeCHacCTHbIX CllydasaXx npeaycMaTtpmBaeTCa crnefytollaa nocrneaoBaTesibHOCTb OEeNCTBUN:
HemeaneHHoe onoseLleHne MeHeKepa NpoeKTa,

e O Bcex NpoMUCLLECTBUS/HECUACTHbBIX CNyYasx Unu Npeanockinkax K aBapusm coobluaeTcs
HeMeZaneHHO MeHemxepam npoekTa. Takke 3Ta MHopMaLmMs HanpaBnseTcs B rocyaapCTBEHHbIE opraHbl. B
TeyeHune 24 4yacoB CO3aaeTCsl KOMUCCUS, paccreaytowas npuyMHbl TPaBM, aBapuii U HECHYACTHbLIX CIyYaes.
OTYeT 0 NPOUCLLECTBUM U OpPYr1e, CBA3aHHbIE C HAM BCrioMoraTesibHble JOKYMEHTbl NpeAocTaBnsaloTcs B
TeyeHue 3 pabounx gHen C MOMeHTa NPOUCLLECTBUS;

e Cpasy e nocre npoucLecTBUs/HECHACTHOIO CriyYasi Unv NPeArochINioK K aBapusim NPOBOANTCS
paccrnefoBaHue Ans Toro, YTobbl onpeaenuTb NPUYMHBI, U OCYLLIECTBUTL KOPPEKTUPYIOLLIME U
NpoguIakTUYecKme Mepbi;

e CBOAHble OTYETHI MO BCEM NMPOUCLLECTBUAM/HECHACTHBIM CrydasiM UMy NpeanocbiyikaM K aBapusm,
KOTOpble NPoM30LLINK Ha [poekTe, A0MKHbI ObITb BKINOYEHbI B perynspHble cTaTUCTUYECKUe 1 Npoyne
HeobxoavMble oTyeTbl. [pPeaoCTaBnsATCA CTAaTUCTUYECKME 0TYEThl MO TpaBMaMm. Takke OHW JOKHbI
BKIoYaTh B cebsi noapobHoe onuncaHve nocrnenyowmx Mep no UCNpaBieHnto NOSIOKEHNS 1 TeKyLme
3aTpaTbl, KOTOPble BO3HWKIM BCNEACTBME NPOUCLLECTBUS;

e [lo BCeM NPOUCLLECTBUAM, MOBMEKLIMM 3a COBON MeXaHUYECKe NoBpexXaeHNss COBCTBEHHOCTH,
paccrefoBaHve He NPOBOAMTCS (rae 9TO BO3MOXHO), NPeAoCTaBNsAA CPOKU AN TPETbEN 3aHTEPeCOBaHHOM
CTOPOHbI A1 PACCMOTPEHMS 1 OLIEHUBAHMWS, HANPMMep AN UHCMNEKTOPOB CTPaxoBoro obLiecTsa;

e (O3HaKoOMJIIEHME C OTYETAMM MO NPOUCLLECTBUSIM/HECYACTHBIM CrlyYasiM C LieNblo onpeaeneHus
HanpaeneHNs KOPPEKTUBHBIX/MPOUNAKTUYECKNX MEP;

e [lanbHenwme waru nocne npoBeaeHnsa KOppeKkTMBHbIX Mep, peKkoMmeHOoBaHHbIe 6p|/|ra,1:|,0|7|
paccnenoBaHu4.

9.3.7 HAO3OP 3AOTUTH

Hagsop 3a OT m Tb pomkeH npoBOOUTBLCHA eXeOHEeBHO/exeHeaenbHO/eXeMECAYHO HadanbHUKOM
CnyXk0bl TexHuKkM ©e30MacHOCTW, C BKIIOYEHWEM CBOAHbLIX OTYETOB B €XeHederbHble TeXHUYeckue
coBellaHna. MeHepkep npoekTa COBMeCTHO ¢ MeHemxkepoM npoekta no OT n Th gomkHbl NpefocTaBnsaTb
crnepywlwme OaHHble Ansi perynspHoro cTatucTMYecKoro otyeTa:
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o nepequb BCeX NPOoBEpPOK No TeXHUKe ©e3onacHocTh n MepoanﬂTvu?l, CBA3aHHbIX C 3TUM BUOOB
OeATEeSIbHOCTU, BbIMOJIHEHHbIX 3a OTpaGOTaHHbIVI MecALu,

e [lepeyeHb HapyLIeHWI NpaBui TEXHUKM 6e30MacHOCTM, C NEPEYNCTIEHMEM UMEH;

¢ OnucaHwue KOPPEKTUPYHLLKNX Mep, NpeanpuHATLIX 0514 npeaoTBpalleHna NnoBToOpeHnA HapyLLIeHI/Iﬁ
npaBun TeXHUKU ©esonacHocTu.
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MEPOINPUATUA MO NPEAYNPEXAEHUIO

AHTUTEPPOPUCTUYECKOMN 3ALLUULLEHHOCTH
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10.

MEPOMNMPUATUA NO NPEAYNPEXOEHUIO

AHTUTEPPOPUCTUYECKOW 3ALLULLEHHOCTH
OBbEKTA

10.1 AHTUTEPPOPUCTUYECKUE MEPOMNPUATUA

B npegenax nnowankn TnpoekToM npegycMoTpeHbl MepornpuAaTua, KOTOPpble OTHOCATCA K
KOMMMEKCHbIM U paccMaTpuBaroTCA, B TOM YUCIe, KaK aHTUTEPPOPUCTUHECKHNE.

AnemMeHTbl CUCTEMbI aHTUTEPPOPUCTUYECKON 3aLLULLEHHOCTM OGBEKTOB 3aNpPOEKTUPOBaHbI C LIEMbIo
obecrneyeHnss COXpaHEHUS XKN3HWN 1 300POBbA PaGOTHUKOB, UMYLLIECTBA, OXPaHbl OKpY»KatoLleln cpebl
TEppUTOPUN.

npoeKTHbIe peweHna n meponpuaTna no 3alnTe n oxpaHe obbekToB npeaycMaTpuBaroT:

KOHTPOMNb W ynpaBreHne OOCTyNnoOM — Mperpaxgarlune ycTponcTea (OBepu, orpaxgeHuve,
Bopota ¢ ycTtponctBom KIM wn  BugeoHabniogeHus) ons  npefoTBpalleHus
HEeCaHKUMOHMPOBAHHOIO [0CTyna Ha Oo6bekT niofen, TPaHCNOpPTHbIX CPeAcTB, rPy30B,
npeaoTBpalleHnst MOMbITOK MPOHOCA W MPOBO3a 3arnpeLleHHbIX BellecTB U npeaMeTos,
KOTOpble MOryT ObITb MCNONb30OBaHbl Afs1 COBEPLUEHNS 3anflaHUPOBAHHOW akuun, a Takke
obHapyXeHus1 M3MeHeHUn OBCTaHOBKM, KOTOpash MOXeT ObiTb CBs3aHa C MOArOTOBKOM
NPOTMBOMPAaBHbIX AEWCTBUA B KOHTPONUPYEMbIX 30HAX M Ha MNpuUnerawLlen Tepputopun.
MeTtannuueckoe cetyaToe orpaxaeHve No NepumeTpy TeppuTOpUM BbIMNOMHEHO B BUAE
NPSAMOJSTMHENHBIX Y4aCTKOB C MUHMMaribHbIM KONTM4ECTBOM U3rnboB 1 noBopoToB. Kakue-nnbo
MPUCTPOVIKUN K OTPaXKAEHUIO HE NMPUMbIKAOT;

nogaepxaHve Npy HoOpPMarbHbIX YCMOBUAX IKCNyaTaumMmn 3agaHHbIX YCoBUIA KOM(OPTHOCTH
XKn3HeOesaTenbHOCTU Niogen, HaxoAswmxcs Ha obbekTe, BblABNEHWE W nocnegywollee
yCTpaHeHue NpUYrH 1 yCroBui guckomdopTa 1 aBapunHbIX CUTyauui;

cpeacTea  nepedavn  MHopMauMM  PYKOBOASLIEMY COCTaBy [Ansl  CBOEBPEMEHHOro
pearmpoBaHu1sl Ha BO3HUKHOBEHME Yrpoabl, MPeaoTBpaLleHns ee nepexoaa B Ype3BblyaHyto
CUTYyaLMo, MPUHSTAS COOTBETCTBYHOLLUX MEP MO CHUXKEHWIO pUCKa HaHeCeHWsl Bpeaa >K13Hu
1 300POBbLIO NI0AEN, UMYLLEECTBY, CAMOMY 0GBEKTY, MUHUMMW3aLUuUW NOCNeACTBUIN, a Takke Ans
CBOEBPEMEHHOWN Mepedauv UWHGOpMauuM B opraHbl oGecrnedyeHnss npaBonopsaka,
aBapMuiiHble, NoXapHble U MeaULUHCKME CyXKObI;

opraHu3aLuio CBOEBPEMEHHOIO OMOBELLEHWS NOAEN, B TOM YACME FPOMKOrOBOPSILLErO, OIS
nx 6esonacHomn, 6ecnpensaTCTBEHHOW U CBOEBPEMEHHOW 3BaKkyauun Unu cnaceHus;

BKIMto4YeHne B COCTaB SBaKyaLI,I/IOHHOVI 30HbIl NECTHUYHbIX KNETOK, Kopnaopos, TaM6yp-LIJJ'IIO3OB
M BbIXOO0B, NO KOTOPbIM OCYLLECTBIIAETCA newexoaHas aBakyauua niogen. B SBaKyaLlMOHHOVI
30HE He paglpellaeTcAa pacnonaratb nomMmeweHuna, npegmMmeTbl UHOro (byHKLI,VIOHaﬂbHOFO
Ha3Ha4eHU4;

9P(PeKTUBHYIO  MMAHMPOBOYHYID  OpraHM3auuilo  3eMernbHbIX  Y4acTKOB  OOBLEKTOB,
pauMoHarnbHbIe apXUTEKTYpPHble, KOHCTPYKTUBHbIE M OBBHEMHO-MNaHUPOBOYHbIE PELLEHNS,
30HVMpPOBaHWe TeppuTopuUn U nomeweHun. [lpunerawwas kK obbekTam TeppuTopUs
obecneynBaeT GecnpenaTCTBEHHOE U Ge3onacHoe paccpefoTOvYEeHUe 3BaKyMPYHOLLMXCH U3
30aHW Mogen ¢ yvyeToMm npubbiBalowWwmux nogpasgeneHvuin pearmpoBaHusi, Kotopble ByayT
pasmeLLaTbCs CO CBOEN TEXHUKOM B MeCTax AN1s MapKOBKU MOXapHbIX MaLLVH, MaLUWH CKOPOW
nomMowm M Apyrux crnyxb aKkcTpeHHow nomoluun. [lewexogHbIM NOTOKaM TpaHCMopTHOe
OBWKEHWEe He npenaTcTByeT.

B uenax obecneyeHnss aHTUTEPPOPUCTMYECKOW  3aLUMLLEHHOCTM OObEeKTOB Ha  OCHOBE
peKkoMeHOyeMbIX NPOEKTHbIX PeLLIEeHUI A0MKHbI BbITh paspaboTaHbl « EaMHbIE NpaBuna akcnnyataumm
06bekToB» U «TexHW4eckme cpeacTBa obecreyeHUss aHTUTEPPOPUCTUYECKON 3alUMLEHHOCTU
00BLEKTOB» C onpeaeneHVeM Mopsiaka B3aMMOAEWCTBUS C OnepaTMBHbIMU Cryx6aMu opraHoB
UCMONMHWUTENbHOW BNAacT U MECTHOTO CaMOyMpaBfeHusl, a Takke pauMoHasibHble CTPyKTypa U
LUTaTHOE pacnvcaHne KoMnekca.
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CucTtema obecrneyeHnss aHTUTEPPOPUCTUYECKON 3aLLULLEHHOCTU 06 bEKTOB KOMMMeKca B 0bLem Buae
JOIMKHa BKNOYaTh:

L] NHXXEHEPHO-TEXHNYECKYH YKPENnIeHHOCTb obbekta n npwneralou.l,eﬁ TEePPUTOPUN,

e  eOVHbIN KOMMMEKC CUCTEM MHXKEHEPHO-TEXHUYECKOro obecnevyeHns aHTUTEPPOPUCTUHECKON
3aLUMLEHHOCTUN, COCTOSILLUUA M3 CUCTEM: KOHTPOMS W YyMpaBreHUs [OCTYMNOM, OXpPaHHOMW
CcUrHanusaLumm,  OXPaHHOro  OCBELLEHUs,  KOHTPOMs  BO3AYLIHO-ra3oBOW  cpefbl,
NHpopMaLmMoHHON 6e3onacHOCTH, onepaTUBHOM CBA3M.

e CuUCTeMy HOPMaTMBHO-NMPaBOBOro COMNpPOBOXAEHUA obecneyeHns aHTMTeppOpI/ICTI/I‘-IeCKOVI
3aNLLEHHOCTH;

e  MOAroTOBIEHHbIN NepcoHan cry6bl akcnnyaTauum n 6e3onacHocT 06bHEKTA;

. KOMMNJiekc opraHn3aloOHHbIX N TEXHUYECKNX MGpOI'IpVIFITVIVI, HanpaBJieHHbIX Ha obecneyeHne
XKU3HeOeAaTeNnbHOCTN cucTeMbl obecneveHunst aHTMTeppOpMCTW—IeCKOI;I 3alMNLLEHHOCTHN.

OkOHeYHbIMYK yCTpOIZCTBaMM noacucTembl OXpaHHOﬁ CcCurHanmsauumm O60py,EI,OBaHbIZ BCE KabuHeTbl
pyKOBO,EI,I/ITeJ'IeIZ, cny>|<e6Hb|e nomMeweHna ¢ pasMelleHnem BbIYMCNUTENBHON W OPrTeXHUKN,
nomMeLleHna cepBepHbIX, nomeLLeHnmn cpencTB CBA3N U KOMMyHMKaLI,I/IIZ, nomMmeLlleHna ¢ pasmMmelleHmnem
NH)XEHEPHbIX CUCTEM N CUCTEM Xu3HeobecneyeHnsa obbekTa.

OrpaxaeHue He OOMKHO UMEeTb J1a30B, NPOSIOMOB M APYrMX MOBPEXAEHWUIA, @ Takke He 3anMpaembix
ABepel, BOpPOT U kanuToK. BopoTa Ha aBTOMOOMIBHLIX Bbe3fgax KOHCTPYKTUBHO [OSMKHbI
obecrneumBatb MX XKeCTKylo (uKkcaumio B 3akpbiToM nonoxeHun. KM pomkeH obecneynBaTb
HeobxoaMMyto NMPOMYCKHYH CNOCOBGHOCTL NPOXoAa Ntoden U npoesaa TpaHcrnopTa.

I'Iepexop, Ha pe3epBHOE NTaHne O0J1KEH NPon3BOONUTbCA aBTOMaTUYECKN.

10.2 BE3OMNACHOCTbDb INPU 3KCIMNYATALUUN OB BEKTA

Mpwn akcnnyaTtauun obbekTa pyKoBOOMTENb Ha3Ha4YaeT OTBETCTBEHHbIX 3a obecneveHne noxxapHom
6e30MacHOCTU Ha KaXAOM W3 y4acCTKOB, MPUKaA3OM YCTaHaBnNUBaeT MPOTUBONOXAPHbLIA PEXUM,
OTBETCTBEHHbIX 3a obecneyeHne achdeKkTMBHOM paboTbl TEXHUYECKUX CPEACTB NPOTUBOMOXAaPHON
3aLWmThI.

PaboTHWKM peMOHTHO-3KCMNIyaTaLMOHHOIO KOMMnekca npu npueme Ha paboTy v B fanbHenem
nepuoanYeckn OOMMKHbI NPOXOAMTb 0By4eHMe No TexHuke 6e30MacHOCTY N OXpaHe Tpyaa, OKasaHuo
nepBon MeauLMHCKOW MOMOLLM, rpaxaaHcko oOOopoHe, npasunam noxapHon 6GesonacHocTn u
p,eI7ICTBI/IF|M B BO3MOXHbIX LIpeE)BI:ILIaI‘/'IHbIX CUTyauusax.

PaboTbl no TEXHU4YECKoOMY O6CJ'Iy)KI/IBaHVIIO N nnaHoBo-npeaynpeanTersibHOMy peMOHTY TEXHUYECKUX
cpencTe cnctem ﬂpOTVIBOﬂO)KapHOIZ 3alunTbl NPOBOANTCA CUNaMn 1 cpencTeamMun npeanpuAaTuA.

Pasgen NTM 'O YC paspaboTtaH otaenbHbIM pasgenom un npeacrtaeneH B Ne 015-0000-RGL-RDS-
20015-0.
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