






Owner - PJSC "Nizhnekamskneftekhim"



"Retrofitting of the PPE filtration units" 









	Technical requirements 
135I0-00176-SPS-2518-T-131, T-145, T-148-Expro-00033-ТХМ.TT rev. 6
for the filter

	
Sheet 2 Sheets 10
Designation according to the Process Flow Diagram:  
F-318/1,2, F-451/1,2, F-1073
Quantity: 5 pcs.

	Item No.
	Required information
	To be filled in by the 
Vendor

	1
	Name, (coalescer filter, liquid filter, etc.)
	plate filter with alluvial layer
	

	
	Filtration surface area 
	min 30 m2
	

	2
	Position (horizontal, vertical)
	vertical
	

	3
	Designation (for Russian manufacturer — table-figure, or its own designation of the product; for foreign manufacturer - registered trademark/brand/series)
	To be specified by the Vendor
	

	4
	Complete labelling of the product in accordance with the manufacturer catalogue/regulatory document
	To be specified by the Vendor
	

	5
	Purpose
	removal of inclusions, in the form of bentonite and potassium salts, from different grades of polyester
	

	6
	Rated filtration rating, µm
	up to 10
	

	7
	Cleaning efficiency: from liquid, from solid impurities, from liquid and solid particles over 1 µm, %
	remove inclusions, in the form of bentonite and potassium salts, from different grades of polyester with sizes ranging from 10 µm to 25 µm
	

	8
	Residual content of impurities not more than
	Mass fraction of total polyester content in the waste shall not
exceed 5 %
	

	9

	Fluid specifications
	Description
	Suspension of ascanite-bentonite with salts of orthophosphoric acid (potassium dihydrophosphate KH2PO4) in polyester
	

	
	
	Physical state (gas, vapor, liquid)
	liquid  
	

	
	
	Components, % 
	Input: 95% polyester, 
5% mechanical impurities;
Output: 99.9% polyester, 
0.1% mechanical impurities;
	

	
	
	Density, t/m3
	at 25ºC from 1005 to 1500 
(dynamic viscosity at t=25ºC 
from 90 to 27000 mPa*s)
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	Item No.
	Required information
	To be filled in by the 
Vendor

	
	
	Crystallization tendency
	no
	

	
	
	Boiling point at 0.07 MPa (0.7 kgf/cm2), C
	no data available
	

	
	
	Category and group of the explosive mixture according to GOST 30852.11- 2002, GOST 30852.5-2002
	-
	

	
	
	Combustibility, flammability according to GOST 12.1.004-91
	yes
	

	10
	Fluid specifications
	Hazard class according to GOST 12.1.007-76*
	4
	

	11
	Process operating parameters
	Operating pressure / design pressure, MPa (g)
	0,5÷0,6/1,6
	

	
	
	Operating temperature, С
	65 ÷ 120
	

	
	
	Design temperature, С
	200
	

	
	
	Capacity, m3/h
	10 ÷ 25
	

	
	
	Steaming temperature, ºС
	165
	

	
	
	Pressure drop, MPa (kgf/cm2), not more than
	initial: not more than 0,15 (1,5)
final: not more than 0.4 (4.0)
	

	
	
	Recommended pressure drop for replacing filter elements, MPa (kgf/cm2)
	To be specified by the Vendor
	

	12
	Vessel casing material and its parts contacting the fluid
	Steel 10Х17Н13М2Т 
or analogue
	

	13
	Material of mating flanges, gaskets, fasteners
	steel 12Х18Н10Т
	

	14
	Supports
	Necessity
	yes
	

	
	
	Type
	To be specified by the Manufacturer
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	Item No.
	Required information
	To be filled in by the 
Vendor

	15
	Overall dimensions (length x width x height), mm
	To be specified by the Vendor 
(new filter will be installed in place of the existing old ФПАКМ-25, the dimensions of which are 3780x2150x4240 mm)
	

	16
	Vessel weight, kg
	To be specified by the Vendor
 (not more than 14280kg)
	

	17
	Requirements for thermal insulation
	SP (for safety procedures, not included in the scope of delivery)
	

	18
	Are parts to fix insulation required, yes / no
	yes (complete set of insulation mounting parts, brackets and pins)
	

	19
	Necessity to weld the strips for platforms and stairs (for vessels operating under pressure above 0,07 MPa (0.7 kgf/cm2)
	no
	

	20
	Anchor bolts, yes/no (specify marking according to GOST 24379.1-2012)
	yes
	

	21
	Fasteners for grounding, pcs
	at least 2
	

	22
	Anticorrosive coating, YES/NO
	no (for stainless steel parts)
	

	23
	Commissioning and installation supervision: YES/NO
	yes
	

	24
	Method of weld inspection (if necessary, specify the % of X-ray inspection)
	Carried out by methods of ultrasonic
inspection and radiographic inspection in the volume of 100 %
	

	25
	Counter flanges complete with gaskets and fasteners, yes / no
	yes
	

	26
	Flanges according to GOST 33259-2015: in contact with the fluid, in contact with the thermal fluid

	F-E (male-female joint),

	

	
	Type and design of gaskets
	Spiral wounded gasket (SWG) type
as per GOST R 52376-2005
B design
(male-female joint)
	

	27
	Fluid causes the material corrosion cracking, yes/no
	no
	

	28
	Corrosion rate, mm/year
	0.1
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	Item No.
	Required information
	To be filled in by the 
Vendor

	29
	Necessity of tests for inter-granular corrosion, yes/no
	Yes
	

	30
	Service life, years
	25
	

	31
	Warranties, months
	24/36
	

	32
	Filter incl. support
	Yes
	

	33
	Counter flanges complete with gaskets and fasteners, yes / no
	Yes
	

	34
	SPTA 
	3 sets of gaskets, 10% fasteners, but not less than two pieces of each standard size for 4 years of safe operation, 20% of the total number of plate-type filter elements
	

	35
	Location of the facility where the vessel is installed (city, district)
	Russia, Republic of Tatarstan, Nizhnekamsk 
	

	36
	Average temperature of the coldest five-day period, absolute minimum temperature, °С
	minus 34
minus 47
	

	37
	Installation location (outdoor, heated, unheated)
	Heated room
	

	38
	Climatic version and location category according to GOST 15150-69
	HL4
	

	39
	Necessity to weld the shim plates for platforms and stairs (for vessels operating under pressure above 0,07 MPa (0.7 kgf/cm2)
	no
	

	40
	Fire resistance limit of supporting structures
	fire protection coating on the tank support structure will be applied by the Owner after the tank is installed
	

	41
	Fire retardant requirements
	-
	

	42
	Equipment before putting the facility into operation shall pass all conformity evaluation procedures established in the existing RF and TR CU, which apply to this equipment or Article 7, paragraph 2 of the Federal Law No.116-FZ "On Industrial Safety of Hazardous Production Facilities", compliance with this requirement is the responsibility of the equipment vendor, YES/NO
	yes
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Special Requirements:
1. Filter shall be equipped with instrumentation, with the ability to transmit signals to the upper APCS.
2. If it is necessary to regenerate candles, hot compressed nitrogen with pressure of 0.6 MPa, temperature 80°C can be supplied. Regeneration shall be fully automatic.
3. Explosive and fire hazard category of the buildings and premises (SP 12.13130.2009) - А, В-1а. Category and group of explosive mixture according to GOST 31610.20-1-2020 - IIB-T2 (at the location of the equipment).
4. Packaged differential pressure sensor on the filter shall be provided, as well as packaged instrumentation necessary to monitor the filtration and regeneration process in automatic mode. (additional requirements in Attachment A).
5. Automatic removal of the resulting sludge (bentonite and potassium salts) shall be provided. 
6. Manufacturing standard GOST 34347-2017.
7. Vessel group according to GOST 34347-2017.
8. After the PPE filtration and sludge drying stage, the non-draining residue shall be minimized and shall not exceed 300 liters.
9. Lower cover (sediment discharge) - electric drive version shall be arranged.
10. Filter housing shall be arranged without heated jacket.
11. Automatic shut-off valve shall be included in the delivery package, which is necessary for switching from drying mode to regeneration mode, as well as sediment discharge.
12. Local control cabinet (LCS) packaged with filter, with the ability to transmit signals and control to/from the upper-level APCS.
13. Documentation (DDD, drawings, technical description, etc.) shall be provided in Russian.

General requirements for the equipment (goods):
- warranty period: at least 24 months from the date of commencement of operation, at least 36 months from the date of delivery to the Consignee.
- supplied equipment (goods) shall be new (unused, in need of repair, including those that have not been restored, whose components have not been replaced, consumer properties have not been restored).

Packaging of equipment (goods):
- Vendor is responsible for the preservation, packaging and transportation of the equipment to the Owner site. 
- packaging shall allow the equipment to be stored outdoors in the climatic conditions of the facility. Shipping container shall provide the ability to transport it by all types of transport. Equipment shall be securely secured against dislocations and fluctuations. Package shall contain information that allows you to identify the Goods (name, gross weight, net weight, manufacturer). Container is irrevocable.
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Requirements for shut-off valves and equipment included with the filter, ensuring switching from drying mode to regeneration mode and back, as well as sediment discharge:
1. Marking of shut-off valves in accordance with clause 6.6 of GOST 12.2.063-2015 and GOST 4666-2015.
2. Availability of a stainless steel nameplate on the body, taking into account the labeling requirements in accordance with GOST 4666-2015.
3. Availability of signs indicating the direction of opening / closing.
4. Shut-off valves shall be supplied with counter flanges, with fasteners in all mounting holes assembled with fittings, gaskets - only SWG, and gasket based on the thermally expanded graphite under the cover.
5. Quality certificates for all materials used in production, reports on input control.
6. Reports of factory acceptance tests, non-destructive and destructive testing and chemical composition control (PMI).
7. Compliance with the general safety requirements of shut-off valves in accordance with GOST 12.2.063-2015.
8. Documentation supplied with the shut-off valves:
- Technical certificate in Russian in the form of standard of the ST TsKBA 031-2015 for each shut-off valve;
- operating instructions in accordance with GOST 2.601-2013 - 1 copy for max 10 items per batch;
- operational documentation in accordance with clause 6.7 of GOST 12.2.063-2015, clause 8.22 of GOST 32569-2013.
9. Testing of shut-off valves:
- conducting basic (mandatory) tests of each supplied shut-off valve unit in accordance with the requirements of clause 8.1.2. GOST 33257-2015;
- carrying out 100% chemical composition control (PMI) of each supplied shut-off valve unit (body, cover, set of counter flanges);
- possibility of conducting tests in the presence of the Owner, the scope and methods of testing - in accordance with GOST 33257-2015;
- availability of certified NDT laboratory, or availability of valid contract with NDT laboratory.
10. Design requirements for shut-off valves: the possibility of tightening the stuffing box "in place" without dismantling the shut-off valves or partially disassembling the parts.
11. Requirement for the impact strength and inter-granular corrosion: 
- material of the shut-off valve body shall have KCV value of at least 20 J/cm2 at the lowest possible temperature for pipelines operating at temperatures below - 40 degrees. (requirement of GOST 32569-2013) for steel 20,20L;
- material of the valve body shall have KCV value of at least 27 J/cm2 at the lowest possible temperature for pipelines operating at temperatures below - 52 degrees. (requirement of GOST 32569-2013) for steel 20GL, 09G2S;
- material of the valve body shall have tests for intercrystalline corrosion of 12Х18Н9Т, 12Х18Н9ТЛ, 12Х18Н10Т.
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12. Specification of instrumentation, basic electrical and pneumatic circuits, detailed description of the control system, schematics of external connections, electrical circuits of cabinets with specifications of components, installation and layout diagrams of cabinets, technical specifications for connection to electrical supply source, cable logs, technical certificates, table of signals with list of parameters transmitted to the upper APCS, operator manual and programmer guide.
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Scope of information to be provided during the equipment design phase shall include:
- electrical power circuit diagrams;
- control electrical circuit diagrams;
- external connection diagrams for all drives with list and technical characteristics of the circuit elements;
- general view of the power cabinet, including with the door removed. On the general view, all the dimensions necessary for the installation and installation of the cabinet shall be indicated and the places for input-output of power and control cables shall be indicated; 
- list of parameters transmitted to the upper-level APCS and parameters (control commands) from APCS.

Additional requirements for the source data for the design of foundations:
Vendor issues a task assignment for the foundation consisting of:
- dimensions of the upper part of the foundations in plan view incl. the placement of anchor bolts;
- diameters of anchor bolts with sizes of protruding parts;
- value of the loads transmitted from the equipment to the foundation;
- vertical, horizontal, moments, points of application, nature of load transfer onto the foundation (equally distributed, point) for operation period, during hydraulic test and in empty condition (without product), nature and climate impacts (wind load, seismic load) shall also be considered;
- sizes of supporting parts of the equipment;
- allowable precipitation, inclination of foundations.

List of documents to be delivered with the equipment, but submitted before shipment:			
- Technical certificate in the form as per GOST 34347-20 with attachments and as-built documentation, the final scope of attachments shall be agreed upon with the Owner;			
- Operating manual. Installation, start-up and adjustment guide. Regulations for the start-up (shutdown) or testing the tightness of vessels in winter (according to GOST 34347-2017);			
- Confirmation of compliance with TR CU 012/2011 "On the safety of machines and equipment for work in explosive environment" (for explosion-proof design of equipment) Confirmation of compliance is required for both electrical and non-electrical equipment). 
- Confirmation of compliance with TR CU 032/2013 "On the safety of equipment operating under overpressure. Conformity confirmation form - Certificate of Conformity/Declaration of Conformity. 
- Confirmation of compliance with TR CU 010/2011 "On the safety of machinery and equipment. Confirmation of compliance form - Declaration of conformity according to scheme 5d at the delivery of equipment to the Hazardous Production Facility (HPF).
- Confirmation of compliance with the technical regulations of the Customs Union TR CU 004/2011 "On the safety of low-voltage equipment".
- Confirmation of compliance with TR CU technical regulations 020/2011 "Electromagnetic compatibility".
- Operational, repair, permitting, design documentation.
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	__________________________
	/ A.A. Sorokina /

	 
	(signature)
	(Surname, Initials)

	 
	 
	 

	Head of CC 
	__________________________
	/ I.V. Kalugin /

	 
	(signature)
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	Head of Group IM 
	__________________________
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	(signature)
	(Surname, Initials)

	 
	 
	 

	Head of Instrumentation
	__________________________
	/ N.V. Vlasova /

	 
	(signature)
	(Surname, Initials)

	
	
	

	Head of ETO
	__________________________
	/ K.P. Vidulina /

	 
	(signature)
	(Surname, Initials)

	
	
	

	CPE
	__________________________
	/ E.A. Selin /

	 
	(signature)
	(Surname, Initials)
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Requirements for instrumentation

At the control facilities, serial (industrial) control instrumentation and automation tools of local and foreign manufacturers shall be used, as having their practise of use within similar industries.
1. Measurement
Units of measurement of physical values shall be used in accordance with GOST 8.417-2002.
Method of parameter measurement and type of measurement instruments are selected depending on process characteristics of the measured fluid like temperature, pressure, phase condition of the measured flow, flow speed, density, and viscosity for normal working, minimal and maximal design conditions. Operation conditions beyond of normal operation shall also considered, such as startup, commissioning, pre-emergency and emergency situations.
Maximum and minimum values of measured parameters shall be overlapped with the ranges of measuring instruments. It is recommended that the maximum value of measured parameter shall correspond to approximately 90% of the upper limit of sensor measurements; minimum value is set taking into account the limit of permissible measurement error of monitored parameter. It is not allowed to apply the 0% and 100% values of the measurement range of the instrument for alarms and protections settings.
In all possible cases, the same measurement ranges of instrumentation of control and security systems shall be used, which measure the same parameters, to allow for controlling the performance of each measuring transducer.
Requirements for the calibration interval shall be set taking into account the duration of the period of non-stop operation, Owner requirements, and taking into account the actual calibration intervals of instrumentation manufactured.
2. Materials
Material of the parts in contact with the measured fluid shall be selected taking into account the corrosive and other aggressive properties of the fluid. 
For instrumentation embedded in the pipeline or being installed into vessel nozzle, material of the connecting elements (flanges, threaded nozzles, etc.) shall be selected taking into account the material of the pipeline or vessel.
Enclosures material of the local indicating devices (manometers, thermometers) is stainless steel. For other instrumentation, the case material shall comply with the installation conditions; it shall be selected with account for the corrosive properties of process fluids and other influencing factors, such as temperature, pressure, vibration, seismicity, etc. Preferred enclosure material is painted aluminum alloy.
3. Climatic version
Instrumentation shall be designed for operation at the absolute minimum and absolute maximum ambient temperature in the construction zone in accordance with SP 131.13330.2020 "Construction Climatology" or in accordance with SK-01 "Basic Engineering Design Data".
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If operation at absolute minimum ambient temperature is unacceptable, it is necessary to provide installation of instrumentation in electrically heated insulated cabinet (cover). 
4. Degree of protection provided by Enclosures (IP codes).
Degree of protection against dust and water shall be brought in compliance with GOST 14254-2015 (IEC 60529:2013).
Instrumentation IP rating be taken in accordance with Table 6.1.
Table 1 - Required instrumentation IP rating
	Instrumentation
	Required degree of protection

	Local indicating devices installed in the outdoor site
	IP65

	Sensors to be installed at the outdoor site
	IP65 preferably but not below IP54

	Sensors installed in insulated cabinets (covers)
	not lower than IP54

	Instrumentation in hazardous areas
	not lower than IP54

	Instrumentation in fire hazardous areas
	not lower than IP44


Use of instrumentation with different degree of protection shall be agreed with the Owner.
Use IP 68 for instrumentation installed in manholes.
5. Explosion protection
Preferred explosion protection for instrumentation installed in hazardous areas, – Exi (intrinsic safety). Preferred type of explosion protection can be refined in each specific project.
For sensors of gas contamination, the preferred type of protection is Exd (flameproof enclosure).
6. Nameplates
Instrumentation shall be supplied with stainless steel nameplates indicating the position of the device.
7. Installation
All instrumentation shall be located in easily accessible places for maintenance. If instrumentation are located at a height, service platforms shall be provided.
All instrumentation for maintenance and repair shall be able to be disconnected from process vessels and pipelines without stopping the process.  For level gauges and capillary pressure transmitters with 
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isolating diaphragm, the installation of manual shut-off valve between the connection of the process vessel and the isolating diaphragm shall be provided. List of items of devices that cannot be dismantled without depressurization of equipment, vessels and pipelines shall be agreed with the Owner. 
8. Requirements for interface output signals
In the case if instrumentation have output interface signal to requirements for the specified type of signals are the following:
standardized interface/protocol shall be applied: Ethernet/Modbus TCP RS-485/Modbus RTU;
if the length of cable passes exceeds the physical limitations of the interface, instrumentation with optical interface output or appropriate copper/optics converters and optical crosses (if necessary) shall be provided. Requirements for the parameters of cables, fiber-optic communication lines are specified in SK-65 "General Technical Requirements for Cables of Automation Systems" specification;
for instrumentation with RS-485 interface the appropriate terminators for approval of the "open" end of the cable with the rest of the line shall be provided (pre-installed) in the scope of delivery in case of device installation in the last network segment.
To arrange the filter control from the Owner APCS, the Vendor shall provide the following information as part of the equipment documentation:
list of signals for data exchange with automated process control systems, including parameters addressing and decoding;
interface characteristics required to set up data exchange equipment.
Form of information provision shall be agreed with the Owner.
9. [bookmark: _Toc91249777]Permitting documents
Instrumentation shall have the following permits valid at the time of delivery:
Certificate of type approval of measuring instruments (for alarm devices that are not simultaneously local indicating devices, is not required);
Certificate of conformity/declaration of compliance with the requirements of TR CU 004/2011 (for instrumentation installed in hazardous areas and intended for use at rated voltage from 50 to 1000 V (incl.) alternate current and from 75 to 1500 V (incl.) direct current); 
Certificate of compliance with the requirements of TR CU 012/2011 (for instrumentation installed in hazardous areas);
Certificate of conformity (Declaration of conformity) requirements TR CU 020/2011 (if applicable);
Certificate of Conformity (Declaration of Conformity) to the requirements of TR CU 032/2013 (for instrumentation installed on vessels and pipelines covered by TR CU 032/2013);
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Safety certificate (declaration) with the attachment of safety guidelines in accordance with GOST R IEC 61508, GOST R IEC 61511 for use in safety circuits with the required SIL level (for devices installed in safety circuits).
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Requirements for APCS

APCS is not included in the scope of delivery – control of the filtration unit equipment is provided from the newly designed Owner APCS based on Tekon solutions.
APCS performs the main functions of process control at the Facility.
APCS provides the functions of data collection and storage, display of equipment status and limited dispatching control of devices. Elements of supervisory control are the technical means by which APCS can control the operating modes of equipment. Packages of mechanical equipment or other devices shall communicate with the Owner APCS.
In typical implementation of remote control, APCS shall not control individual elements, but shall issue commands to change parameters and operating modes (however, this does not prohibit the use, if necessary, of atypical implementations when remote control of individual critical elements is available in APCS). 
Technical solutions for APCS (including instrumentation connections) shall comply with the requirements of STP SR/05-03-01/MU09 for the design and operation of instrumentation and APCS at the enterprises of PJSC SIBUR Holding.
Document describing the sequence of operations prepared by the design contractor and/or the equipment Vendor shall consist of the following sections:
Description of the technological process of the filter operation;
Sequence of operations;
Typical sequences for process units;
Interlock and alarm algorithms with indication of trigger settings;
Description of the control circuits of analog device;
Description of the control circuits of discrete device;
Reference Drawing List (P&IDs)
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Requirements for electrical units, electrical equipment, electrical devices, materials, products.

Electrical units, electrical units, electrical equipment, electrical devices, materials, and products under design shall comply with the requirements of GOST and technical specifications, have the necessary certificates (declarations) of conformity, and manufacturer documentation (technical certificates, guidelines, installation and operating manuals). 
When manufacturing, it is necessary to take into account the requirements of: SR_05-02-02_MU02 revision 3.2, EG – lightning protection and grounding: GOST R 50571.5.54-2013, GOST R 58882-2020; RTOEIC, EIC; Rules for protection against static electricity in the chemical, petrochemical and oil refining industries; Series 4.402-9 Standard constructions of buildings and structures of oil refineries and petrochemical plants Issue 4 Lightning protection and protection from static electricity of process devices and pipelines.
The supplied electrical equipment and electrical units shall be in full factory readiness and comply with the rated values of the parameters specified in the design documentation. Earthquake resistance shall correspond to the natural and/or man-made seismicity of the place of operation.  Electrical equipment and electrical units shall withstand vibrations caused by switching devices, as well as from shocks caused by external influences, without disturbing the contact connections of devices and devices.
Power cabinet shall be included in the delivery package.
IP rating of cabinets shall be at least IP31 (in accordance with GOST 14254) and depends on the actual operating conditions and the environment. Ventilation shall be natural. According to the operating conditions, if it is necessary to ensure operation within the rated parameters and to avoid false activation of protections and interlocks, it is necessary to use ventilation system with additional cooling. Frame of the power cabinet shall be made of cold-rolled steel sheet profile with thickness of at least 2 mm with zinc coating that prevents corrosion during its entire service life. Doors and removable faceplates shall be made of steel sheet with thickness of at least 1.5 mm. Doors of the power cabinet shall be equipped with pressure locks such as "Emka" RZ01, "Dirak" 1-095(1-081SL) or their analogues. 
Switching devices and components that require adjustment, return to their original position, or operation inside the cabinet shall be easily accessible. Load of consumers shall be evenly distributed over the busbar system. Type of intrinsic separation is 4b (according to GOST R 51321.1-2007).
For testing, commissioning and repair work during operation, power sockets with covers and earthing for alternating voltage 220V and rated current 16A shall be provided in the power cabinet, connected via ground fault interrupter.
Current-carrying parts of the power cabinet shall be made of electrical copper and shall comply with the requirements of GOST R 434-78, GOST R 859-2001 and GOST R 15471-77 for the live parts. Main power circuits inside the power cabinet shall be made of insulated rectangular copper busbar. Cable usage is not allowed. Cable and wires shall be pulled inside the power cabinet and on the front panels in PVC perforated boxes. Groups of wires shall be tightened with plastic clamps (ties) and pulled in PVC perforated boxes. 
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Live parts and cable lines shall be completely covered with insulation, which can only be removed by breaking it. Insulation shall be made of materials capable of withstanding the mechanical, chemical, electrical and thermal stresses to which they are subjected during operation for a long time. All electrical insulation materials used, cables and wires shall not spread flame (have the property of self-extinguishing).
External metal surfaces of the power cabinet shall have anticorrosive powder polymer coating, before painting the part/surface shall undergo appropriate preparatory procedures in accordance with GOST 9.410-88; GOST 9.301-86 USCAP; GOST 9.014-78 USCAP; GOST 9.032-74 USCAP; GOST 9.303-84 USCAP; GOST 9.402-2004 USCAP.
Paint color of the front panels, doors, and frame - RAL 7035. Color and tone shall be the same for the same elements, groups of cabinets that are structurally interconnected.
When LVS (low-voltage switchgear) is delivered with base, the color of the base coating shall comply with RAL 9004.
Low-voltage switching distribution devices shall comply with the requirements of the international standards IEC 60947-1(2,3,4). 
It is necessary to use switching devices manufactured by ABB, Siemens, Schneider Electric, EATON, HYUNDAI, SCHRACK, and KEAZ. Use of other manufacturers of switching equipment is possible only by prior agreement.
Manufacturer of the power cabinet shall provide one or more rating plates with marking resistant to external influences, the plates shall be located in prominent place.

Vendor area of responsibility: connection of packaged equipment from the power cabinet, Designer area of responsibility: power connection of the cabinet.
Requirements for the power cabinet:
Installation of protection devices (automatic switch with combined disconnector) for each electric receiver and start-up control equipment (starter with thermal relay) shall be arranged in the cabinet.
Protection against short-circuit currents (circuit breaker with combined tripping device) and protection against leakage currents (ground fault interrupter) shall be provided.
Operational current supply of relay protection and control circuits of switching devices shall be provided through separate circuit breakers that are not connected to other circuits (alarm, electromagnetic interlock, etc.). 
Rated input voltage - 400/230 (380/220)V, 50Hz
Type of grounding of the network - TN-S (PE and N buses shall be arranged separately).
Alarm on cabinet doors to indicate the presence of voltage at the incomer shall be provided.
PE and N clamps for power and control circuits shall be provided.
Type of connection of outgoing lines – Cable
Cabinet design – with upper (lower) gland of power cables. 
Sealing of cable entry points – cable glands separately for each cable. In the cabinet from above (from below), the necessary number of cable glands for power supply cables and for power cables of outgoing lines shall be provided. The type, cross-section and outer diameter of the cable shall be clarified by the Vendor with the Owner prior to start the production. Delivery of equipment with mating flanges, fasteners, special tools, spare parts kits for 3 years of operation.
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Requirements for documentation scope
	Seq. No.
	Parameter
	Required value
	Vendor 
(TCP No. ХХ 
dated dd.mm.yyyy), to be filled by the Vendor

	1
	Set of documentation to be provided at the TCP stage
	 
	 

	2
	DS filled by the Vendor in full YES/NO
	Yes
	(specify)

	3
	General arrangement sketch or drawing, YES/NO
	Yes
	(specify)

	4
	Foundation design basis, additional requirements for the foundation design basis, YES/NO
	To be specified by the Vendor
	(specify)

	5
	Set of documentation provided as a priority at the DDD stage (initial data)
	 
	 

	6
	General view drawing specifying weight, overall and connecting dimensions, including the layout of the strips for the maintenance platforms, allowable loads on the flanges, YES/NO
	Yes
	(specify)

	7
	Foundation design basis according to the requirements of the technical data sheet, additional requirements for the foundation design basis, YES/NO
	To be specified by the Vendor
	(specify)

	8
	Delivery statement, YES/NO
	Yes
	(specify)

	9
	For VST: vessel wall, roof elevation drawing, YES/NO
	No
	(specify)

	10
	Set of documentation provided at the DDD stage 
	 
	 

	11
	Assembly drawing, including layout of strips for maintenance platforms, allowable loads on flanges, YES/NO
	Yes
	(specify)

	12
	General view drawing specifying weight, overall and connecting dimensions, including the layout of the strips for the maintenance platforms, allowable loads on the flanges, YES/NO
	Yes
	(specify)




Attachment D (continued)
Sheet 2 Sheets 2

	Seq. No.
	Parameter
	Required value
	Vendor 
(TCP No. ХХ 
dated dd.mm.yyyy), to be filled by the Vendor

	13
	Delivery statement (full specification of equipment and materials), YES/NO
	To be specified by the Vendor
	(specify)

	14
	Foundation design basis according to the requirements of the technical data sheet, cl. Additional requirements for the foundation design basis, YES/NO
	To be specified by the Vendor
	(specify)

	15
	Assembly drawing, YES / NO
	Yes
	(specify)

	16
	List of documentation supplied with equipment, but provided before shipment
	 
	 

	17
	Technical certificate in the form of GOST R 52630-2012 with attachments and as-built documentation, finalized list of attachments is to be agreed with Owner, YES/NO
	Yes
	(specify)

	18
	Operating manual. Installation, start-up and adjustment guide. Regulations to start (shutdown) or leakage test of vessels in winter (according to GOST R 52630-2012), YES/NO
	Yes
	(specify)

	19
	Certificate of Conformity to TR CU 010/2011 Declaration of Conformity according to the diagram 5d, YES/NO
	Yes
	(specify)

	20
	Certificate of Conformity TR CU 032/2013, YES/NO
	Yes
	(specify)

	21
	Operational, repair, permitting, design documentation, YES/NO
	Yes
	(specify)

	22
	DDD
	Yes
	(specify)



