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Annex 6
To the Procurement ID No. RS2026/104/AK
Regulations
[bookmark: _Hlk221614788]Date of update: 29.06.2026

TECHNICAL SPECIFICATION
Construction and Replacement of the 115/10.5 kV Transformer TNo.1

Construction plan: “Development of the construction plan and design supervision for the replacement of the 115/10.5 kV transformer TNo.1 and the 10.5 kV relay protection.” 
Object: Heating Plant “Imanta”, Kurzemes prospekts 17, Riga, LV-1067 
Customer: JSC RĪGAS SILTUMS 
Designer: SIA RKF SEDL

1. Description of the current situation

The Heating Plant (hereinafter – the “HP”) “Imanta”, located at Kurzemes prospekts 17, Riga, was constructed in 1974 on the left bank of the Daugava River. The HP “Imanta” is the largest heat source of JSC RĪGAS SILTUMS and operates within the integrated heating networks on the left bank of the Daugava River. The total installed electricity generating capacity of the HP “Imanta” is 47.7 MW, while the permitted consumption load is 40 MW. JSC RĪGAS SILTUMS has installed an electrode water heating boiler with a capacity of 50 MW (hereinafter – the “EL WHB”) at the HP “Imanta” to generate thermal energy using electricity when electricity prices on the exchange are low, as well as to use the EL WHB to participate in the provision of reserve services to the transmission system operator. At this time, the EL WHB is operating at a limited load of 35 MW, the boiler’s maximum capacity is limited by the rated capacity of transformer TNo.1, which is 40 MVA. Following the replacement and installation of transformer TNo. 1, an increase in the permitted consumption load of the HP “Imanta” to 53.5 MW is planned, as well as operation of the EL WHB at its rated capacity.

2. General requirements
2.1. The Contractor shall carry out the replacement of the 110 kV transformer TNo. 1 and the related works at the HP “Imanta” in accordance with the approved construction plan “Development of the construction plan and design supervision for the replacement of the 115/10.5 kV transformer TNo.1 and the 10.5 kV relay protection” (hereinafter – the “Works”). 
2.2. In accordance with the construction plan, at this stage the replacement of three protection relays on the 110 kV side, L610 protection relays, and the related communications / telecommunications part shall be carried out. In order to submit a correct financial offer, it is necessary to familiarise oneself with the construction plan, and it is recommended to visit the object.
2.3. The Contractor shall include in its offer a detailed Work Performance Schedule for the HP “Imanta”, separately specifying:
2.3.1. the transformer manufacturing period at the manufacturer’s factory;
2.3.2. the transformer delivery period (including transportation) to the object.
2.4. The Contractor shall provide the Customer with a weekly report on the Works completed in accordance with the accepted Work Performance Schedule.
2.5. Prior to starting the Works, the Contractor shall fully familiarise itself with all construction plan documentation (drawings, specifications, explanatory description, calculations).
2.6. The installation of the new transformer on the foundations and its assembly shall be carried out by the transformer supplier.
2.7. Before starting Work, develop a work execution plan (hereinafter – the “WEP”) and coordinate it with the Customer, which shall include technical solutions, labour protection measures, the sequence of installation, and preparatory measures for the work.
2.8. The materials specified in the Technical Specification may be replaced with equivalent quality and design products of other manufacturers only upon coordination with the author of the Construction Plan.
2.9. High-quality materials complying with the specifications of the Construction Design shall be used in the performance of the Works.
2.10. All works shall be carried out in accordance with the applicable Latvian Construction Standards (LBN), Cabinet Regulations, LVS EN and LEK standards.
2.11. The materials specification may not include all materials indicated in the drawings. When preparing the construction works estimate, the Contractor shall also include materials indicated in the drawings and Construction Plan documentation but not included in the materials specification, as well as auxiliary materials for dismantling (spill absorbents, oil containers, lifting equipment, etc.).
2.12. Prior to dismantling, the Contractor shall, together with the Customer, prepare the technical condition deed of the existing transformer (oil volume, damage, insulation resistance prior to disconnection).
2.13. The Contractor shall provide photographic documentation before start of the Works, during the Works and after replacement of the transformer.

3. Technical specifications of the transformer
	No.
	Description
	Parameter
	Notes

	1
	Installation method
	Outdoor installation
	

	2
	Type
	Oil-immersed transformer
	

	3
	Number of phases
	3
	

	4
	Power
	63 MVA
	

	5
	Rated frequency
	50 Hz
	

	6
	Primary voltage
	115 kV
	

	7
	Secondary voltage
	10.5 kV
	

	8
	Final group
	YNd11
	

	9
	Primary-side voltage regulator
	±4x2.5%
	

	10
	Voltage regulator type
	Manual (voltage-free switch-over)
	

	11
	Cooling system
	ONAF Oil Natural Air Force
	

	12
	Work cycle
	C
	

	13
	Maximum ambient temperature
	40°C
	

	14
	Noise level
	≤ 70 dB(A) in accordance with EN 60076-10
	

	15
	Earth terminal
	
	

	16
	Wheels on the chassis with flanges
	
	The current track 
gauge is 1530 mm.


3.1. The transformer must comply with the following standards:
· EN 60076-1:2011 “Power Transformers – General Requirements”
· IEC 60076-5:2006 “Power Transformers – Short Circuit Withstand Capability”
· EN 60076-10 -10:2016 “Power Transformers – Determination of Sound Levels”
· LVS EN Standards (Standards currently in force in the Republic of Latvia).
3.2. Transformer windings must ensure thermal stability during short circuit conditions in accordance with IEC 60076-5:2006. The short circuit endurance of all windings must be at least 3 seconds at all voltage levels of the windings. Annex 3 to the Technical Specification – technical data for the manufacturer’s 63MVA transformer “FABRYKA Transformatorow w Zychlinie Sp. z o.o. Catalogue data sheet TOc 63000/115F”. The contractor may propose an alternative transformer if its technical specifications meet the requirements of the Construction Plan and its dimensions can be adapted to the existing foundation.

4. Integral current transformer on the 110 kV side
4.1. Current transformer specifications

[bookmark: _Hlk227233833]For Phase U:
	Designation
	Transformation ratio
	Power
	Class of accuracy
	Note

	T1
	400/1 A
	30 VA
	0.5 cl. FS10
	

	T2
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T3
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T4
	1000/1 A
	30 VA
	5P cl. ALF20
	



For Phase V:
	Designation
	Transformation ratio
	Power
	Class of accuracy
	Note

	T1
	400/1 A
	30 VA
	0.5 cl. FS10
	

	T2
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T3
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T4
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T5
	400/1 A
	15 VA
	3 cl. FS10
	for coil temperature control



For Phase W:
	Designation
	Transformation ratio
	Power
	Class of accuracy
	Note

	T1
	400/1 A
	30 VA
	0.5 cl. FS10
	

	T2
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T3
	1000/1 A
	30 VA
	5P cl. ALF20
	

	T4
	1000/1 A
	30 VA
	5P cl. ALF20
	


4.2. A principle scheme of the current transformer connections is provided in the Construction Plan.

5. Minimum transformer configuration:
· Manual voltage regulator ±4x2.5%;
· Buchholz gas relay;
· Flow switch;
· Magnetic oil level gauge;
· 2-contact thermometer (for oil temperature);
· 2-contact thermometer (for coil temperature);
· Thermometer;
· Resistance-type temperature sensor;
· Resistance-type thermometer with digital display;
· Automatic cooling system with ARI from two power sources;
· Working voltage of control and signalling circuits: 220 VDC;
· Self-diagnostics of the cooling system faults; 
· *Additional condition: If the power consumption of the cooling system exceeds 25 kW, amendments to the Construction Plan shall be made (to be coordinated with the Customer and the designer);
· Automatic anti-condensation heating of the transformer control and monitoring distribution panel;
· Moisture absorber;
· Safety valve;
· Built-in transformers on the 110 kV side in accordance with the Construction Plan;
· When ordering a transformer, provision must be made for the installation of brackets for mounting electric-surge arresters. The bracket drawing is provided in the Construction Plan.

6. Construction and installation works	
6.1. General works:
6.1.1. preparation and arrangement of the construction site;
6.1.2. if necessary, restoration of the road surface or fencing damaged during the relocation of the transformer;
6.1.3. after completion of all Works, the territory of the HP “Imanta” within the boundaries of the work area shall be restored to proper order.
6.2. Dismantling works (dismantling of the old transformer TNo. 1)
6.2.1. Elements to be retained (dismantle and hand over to the Customer):
6.2.1.1. flexible busbars AC 300 – disconnect from the existing TNo. 1 transformer. Dismantle the existing AC 300 flexible busbars and replace them with new busbars of the required length;
6.2.1.2. electric-surge arresters – dismantle 3EL2 096-2PJ31-4NAO and 3EL2 048-2SF31-4NAO, retain for future use;
6.2.1.3. 10.5 kV power supply cables of the electric boiler (18 pcs.) – disconnect from the busbar bridge, retain for future use;
6.2.1.4. transformer oil – drain and retain for future use.
6.2.2. Dismantling sequence (mandatory):
6.2.2.1. disconnect the flexible busbars AC 300 from the transformer;
6.2.2.2. disconnect the connection on the 10.5 kV side from the existing busbar bridge;
6.2.2.3. disconnect the 10.5 kV power supply cables of the electric boiler;
6.2.2.4. disconnect the earth busbar;
6.2.2.5. disconnect and dismantle the secondary circuit cables (control, signalling);
6.2.2.6. drain the oil from the transformer tank and oil conservator (retain for future use).
6.2.2.7. after draining the oil, seal the transformer outlet pipes with oil-resistant covers;
6.2.2.8. dismantle the oil coolers (before moving the transformer);
6.2.2.9. high-voltage bushings – do not dismantle (leave on the transformer);
6.2.2.10. disconnect the old TNo. 1 transformer and dismantle it from the foundations;
6.2.2.11. prepare a temporary storage (preservation) area in accordance with the Construction Plan;
6.2.2.12. move the transformer to the temporary storage (preservation) area;
6.2.2.13. place and leave the old TNo. 1 transformer in a fully assembled condition, the transformer shall be positioned so that it does not obstruct the delivery and installation of the new transformer.
6.2.3. Restrictions
6.2.3.1. moving the transformer with the oil coolers installed is not permitted;
6.2.3.2. the coolers may only be moved after the oil has been drained and the pipes have been sealed.
6.2.4. Waste management
6.2.4.1. all waste generated during dismantling (oily materials, scrap metal, asbestos-containing gaskets, if any) shall be sorted and disposed of in accordance with the laws and regulations of the Republic of Latvia.
6.2.5. Installation and commissioning of the new transformer
6.2.5.1. check the compliance of the existing foundations with the dimensions and loads of the new transformer;
6.2.5.2. installation of the new transformer on the foundations – precise positioning using the current track (gauge 1530 mm);
6.2.5.3. connection of the neutral terminal of the new 63MVA transformer to the electric-surge arrester; 
6.2.5.4. the enclosure of the new 110kV transformer shall be earthed at two points. Earthing shall be connected to the existing earth system at the HP “Imanta”;
6.2.5.5. if necessary, the newly installed transformer shall be levelled on the foundations so that the inclination of the tank towards the conservator is approximately 1–1.5 degrees;
6.2.5.6. connection on the 110 kV and 10.5 kV sides (in accordance with the Construction Plan). Connect the new flexible 110kV AC300 busbars to the new TNo. 1 transformer. Use new fastening elements;
6.2.5.7. connection of the cooling system in accordance with the scheme in the Construction Plan;
6.2.5.8. connection of secondary circuits (Buchholz relay, thermometers, level sensors, cooling control, etc.);
6.2.5.9. filling of oil to the specified level, taking an oil sample for analysis;
6.2.5.10. vacuum drying before oil filling (residual pressure ≤ 1 mbar).
6.2.6. Installation of new secondary cables
Due to the replacement of the transformer, the following new secondary circuit cables shall be installed:
	Cable designation
	Application

	D02.11
	Transformer differential protection current circuits

	D02.29
	Transformer equipment status signal cable

	CHL10W2000
	Maximum current protection circuits for the KL610 cable lines

	CHL10W2001
	Differential protection current circuits for the KL610 cable lines

	0BHF2001, 0BHF2002
	Power supply of the transformer cooling system and the automatic anti-condensation heating of the switchgear


Notes:
The cable types to be used, their lengths and connection points are specified in:
1) cable connection schemes;
2) cable log;
3) connection scheme.
Cable end processing, conductor connection, and marking must be performed in accordance with the requirements of the laws and regulations of the Republic of Latvia.
6.2.7. Relay protection and control requirements
6.2.7.1. install the relay protection (RPA) circuits for the new transformer TNo. 1 and line LN610 with new relays (differential protection relay, MSA current protection relay, and transformer protection relay);
6.2.7.2. install new secondary cable sections from the transformer to the RPA panels. If necessary, provide for the installation of additional control cables;
6.2.7.3. connect the transformer differential protection;
6.2.7.4. connect the transformer fault warning system;
6.2.7.5. connect the current circuits of the new TNo. 1 current transformers to the 10BBD02 RPA circuits;
6.2.7.6. in the CHL10 panel, connect the differential protection and MSA current circuits of the line KL610;
6.2.7.7. connect the current circuits of the new TNo. 1 current transformers and the voltage circuits of the voltage transformers to the LNo. 610 and TNo. 1 RPA circuits, and test their secondary circuits. If the instrument transformers are supplied by the Contractor, the Contractor shall ensure that the tests specified in the technical specification are carried out after installation of the instrument transformers and installation of the secondary cables;
6.2.7.8. dismantle unused RA equipment and cables;
6.2.7.9. processing the ends of control cables for new transformers, inspecting, connecting, and marking the wires;
6.2.7.10. carry out the necessary modifications for connecting the RPA equipment to the existing dispatch control system and the new AVS/SCADA solution, ensuring the correct transmission, display, testing and documentation of all telesignalling, telemetering, alarm, event and control signals provided for in the project.
6.2.8. Installation of the partial discharge monitoring system. General requirements:
6.2.8.1. The Construction Design has been developed based on the equipment offer and technical data of the OMICRON manufacturer;
6.2.8.2. installation of specialised diagnostic systems manufactured by the OMICRON company intended for different types of equipment:
	Equipment
	DI monitoring system

	Cable lines
	OMICRON MONCABLO

	Generators (2 units)
	OMICRON MONGEMO

	Transformers (2 units)
	OMICRON MONTESTO


6.2.8.3. DI monitoring system data processing shall be carried out from one common server, by installing a shared server with software;
6.2.8.4. ensure power supply to the DI equipment in accordance with the Construction Plan;
6.2.8.5. locate the DI monitoring system with sensors in accordance with the Construction Plan;
6.2.8.6. carry out installation and final assembly on site based on the manufacturer’s documentation;
6.2.8.7. cooperation with the equipment manufacturer (OMICRON) is recommended for the installation and commissioning of the DI monitoring systems;
6.2.8.8. after installation of the DI monitoring system, perform system operation testing and calibration;
6.2.8.9. document the test results in a protocol and submit it to the Customer;
6.2.8.10. provide personnel training for work with the DI monitoring system.
6.2.9. Scope of works for the DMS section
6.2.9.1. reconstruction of the existing 110kV dispatch control system in accordance with the developed Construction Plan;
6.2.9.2. purchase and installation of additional equipment and materials provided for in the Construction Plan;
6.2.9.3. dismantling of the old DMS control cables;
6.2.9.4. testing and adjustment;
6.2.9.5. within the scope of the Construction Design, ensure the integration of transformer TNo. 1, 10.5 kV RPA, DMS and the related technological signals of the HP “Imanta” into a unified control / SCADA solution. The new solution shall be compatible with JSC RĪGAS SILTUMS long-term SCADA maintenance approach, providing for the use of Siemens WinCC 8.x or Siemens WinCC OA SCADA software. The selected solution shall be agreed with the Customer prior to implementation;
6.2.9.6. the AVS/RTU / controller solution shall ensure secure data acquisition from RPA equipment, transformer control devices, cooling control, DI monitoring and other project-related nodes. IEC 61850, IEC 60870-5-104 and / or OPC UA shall be provided as the primary data exchange protocols. Modbus TCP/RTU or discrete / analogue I/O signals shall only be permitted where the equipment does not support the above protocols or where technically justified;
6.2.9.7. The existing Arcus Elektronika automation distribution system and the associated signals, control, indication, warning, emergency, and interlock functions shall be inspected and recorded in a signal list prior to dismantling. All signals and functions necessary for operation shall be transferred to the new AVS/SCADA solution. The existing distribution system may only be dismantled after successful signal transfer, functional testing and approval by the Customer;
6.2.9.8. the Contractor shall develop and agree with the Customer a complete signal list, which shall at least specify: signal ID/KKS, name, type, unit of measurement, source, protocol / address, update frequency, alarm limits, priority, SCADA display and transmission to AST, where applicable;
6.2.9.9. the SCADA solution shall provide at least: display of current measurements and statuses, recording of alarms and events, auditing of user actions, archiving of historical data for essential measurements, operator screens for displaying transformer TNo. 1 and all related RPA/DMS equipment and monitoring of the related systems;
6.2.9.10. prior to commissioning, FAT/SAT or equivalent tests shall be carried out, verifying all signals from the source to SCADA, correctness of alarms, control / interlocking functions, communication loss scenarios and data archiving. The tests shall be documented in protocols. The system shall be deemed acceptable only after all critical and material non-conformities have been remedied;
6.2.9.11. the executable documentation shall additionally include the up-to-date signal list, AVS/SCADA architecture scheme, network connection scheme, configuration backups, SCADA project files, licence information, description of users and access rights, operating instructions and administrator’s instructions.
6.2.10. Testing and adjustment
6.2.10.1. ensure the installation of primary and secondary equipment in accordance with the equipment installation and adjustment instructions, document the results in protocols and submit them to the Customer;
6.2.10.2. for the works performed and tests carried out, in accordance with the laws and regulations of the Republic of Latvia and the requirements of JSC RĪGAS SILTUMS, the following executable documentation shall be submitted:
1) acceptance deeds for significant structures regarding the installation of metal structures, with annexes The annexes shall include declarations of the performance characteristics of the materials used, as well as the calibration certificate of the torque wrench used for tightening the bolts;
2) declarations of the performance characteristics for all construction products used;
3) concealed works deeds for the installation of reinforced concrete foundations, installation of the earth system, laying of cables and / or their protective conduits, with annexes. The annexes shall include declarations of the performance characteristics of the materials used;
4) installation deeds with annexes for the installation of all equipment, terminal boxes, cable glands, etc. The annexes shall include declarations of performance characteristics or technical data sheets of the installed equipment;
5) factory test protocols for the supplied equipment;
6) factory service instructions and dimensional drawings for the supplied equipment.
6.2.10.3. the Contractor shall perform the following measurements and submit the measurement protocols. The calibration certificate of the measuring instruments used shall be attached to the protocol annexes:
1) measurements of contact resistance of the contact points of bolted electrical connections of 10kV electrical installations;
2) measurements of the earth system (continuity of the circuit) of equipment, structures, terminal boxes, etc.;
3) transformer insulation resistance measurements;
4) transformer winding direct current resistance measurements;
5) transformer transformation ratio test;
6) full oil analysis (before switching on);
7) insulation resistance measurements of 0.4kV power and secondary cables;
8) 10kV cable insulation measurement;
9) 10kV busbar bridge insulation measurement;
10) testing of RPA circuits (current, voltage, control, signalling);
11) testing of cable connections from the primary equipment cabinet to the protection relay;
12) testing of circuit continuity and correctness of connections (including inspection of terminal box installation);
13) testing of the direct current resistance and insulation of current circuits;
14) testing of signal circuit connections;
15) testing of control and trip circuit connections;
16) testing of earth system of current and voltage circuits;
17) perform tests of the correctness of connections of DMS telesignalling, telemetering and telecontrol circuits;
18) testing of the cooling system automation;
19) testing of the operation of the Buchholz relay, flow relay and thermometers.
6.2.11. Basic requirements for the installation and marking of secondary cables and their conductors
6.2.11.1. Procedure for distribution blocks:
1) distribution blocks located outdoors shall be made of stainless steel or aluminium, ensuring at least an IP54 degree of protection;
2) where aluminium distribution blocks are used, they shall have a double-wall construction made of alloy sheets resistant to seawater (in accordance with ISO 5052/5754). Stainless steel terminal boxes shall have a sheet thickness of not less than 2 mm, and the material shall comply with the requirements of EN 1.4301 standard. All screws shall be made of stainless steel;
3) terminal blocks for current, voltage and RPA circuits shall be detachable. They shall be equipped with an integrated socket allowing a 4 mm² test wire to be inserted from both sides – for example, as in a URTK/S series terminal. For isolator control and additional information, it is recommended to use UT6-type terminals or equivalent solutions;
4) special shunt bridges, located in the middle of the terminal, must be used to connect the terminals to each other (shunting). If another type of terminal is intended to be used, this shall be agreed with the customer in advance;
5) if circuit breakers, fuses or interposing relays are installed in the distribution blocks, the blocks shall be equipped with heating with temperature control, as well as ventilation openings preventing rainwater from entering the interior;
6) before starting installation works at the site, the installation schemes and material list for the designed distribution blocks shall be agreed with the Customer.
6.2.11.2. Requirements for cable entry and protection in outdoor switchgear (OSG):
1) each secondary cable shall be introduced into the outdoor switchgear through a separate cable gasket. Mechanically durable and weather-resistant tags shall be used for marking. The cable designation shall be mechanically affixed and not handwritten;
2) the cable section to the ground shall be mechanically protected by a metal sheath to a height of at least 1.5 m. The control cable designation (tag) shall not be placed on conductors from which the insulation has already been removed.
6.2.11.3. Requirements for marking secondary cable conductors:
1) the conductors shall be marked at both ends;
2) the marking shall indicate: the circuit number, cable number and conductor number and shall correspond to the schemes;
3) the marking shall be resistant to sunlight and moisture – suitable durable ink shall be used;
4) conductors connected to relay protection and automation (RPA) panels shall be marked using fire-resistant PVC material.

7. Executable documentation
7.1. The Contractor shall submit to the Customer in 2 copies:
· executable measurement plans (in DWG format and as a printed copy);
· installation deeds with annexes (equipment technical data sheets);
· concealed works deeds;
· measurement and test protocols;
· factory certificates and test protocols;
· operation and maintenance instructions;
· updated scheme drawings (secondary circuits).

8. Safety requirement
8.1. All works shall be carried out in accordance with:
· CR No. 92 “Labour Protection Requirements in Performing Construction Work”;
· CR No. 209 “Equipment Electrical Safety Regulations”;
· CR No. 1041 “Regulations on the Mandatory Energy Standard Establishing Organisational and Technical Safety Requirements for the Operation of Power Supply Facilities”;
· CR No. 238 “Fire Safety Regulations”;
· CR No. 143 “Labour Protection Requirements when Working at a Height”;
· Electrical installation works may only be performed by a licensed electrical installation organisation;
· Personnel shall be certified with the appropriate electrical safety group;
8.2. All Laws and Regulations applicable to national security shall be complied with, including the requirements of the National Security Law of the Republic of Latvia, in particular Section 22.², Clauses 3.² and 3.³, as well as the requirements of Cabinet Regulation No. 10 of 13 January 2026 “Procedures for the Identification of Critical Infrastructure and the Planning, Implementation, and Incident Reporting of Business Continuity, Security, and Resilience Measures”, including the requirements of the National Cybersecurity Law of the Republic of Latvia and Cabinet Regulations No. 397 of 25 June 2025 “Minimum Cybersecurity Requirements” during the performance of the Contract and / or the Work, as well as when engaging personnel and subcontractors in the performance of the Work;


9. Information and documentation included in the offer.
9.1. A confirmation that the offer submitted by the Tenderer covers the entire scope of work and materials specified in Annex 6, “Technical Specification” of the Regulations.
9.2. The transformer manufacturing deadlines.
9.3. The transformer delivery period (including transportation) to the object. 
9.4. A description of the work to be performed under the procurement and a plan for organising the work.
9.5. Copies of the certificates, specifications, and descriptions for the offered equipment and materials, indicating the name of the supplier’s manufacturer and the country of origin.
9.6. the work execution schedule (by weeks).
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FABRYKA TRANSFORMATOROW

w Zychlinie Sp. z o.o.

99-320 Zychlin, ul. Narutowicza 70, woj. lodzkie
tel. (024) 285 47 42, fax (024) 285 47 53 e-mail: marketing@fiz,pl www.ftz.pl

CATALOGUE DATA SHEET

TOc 63000/115F

TECHNICAL DESCRIPTION OF THE TRANSFORMER

A three-phase transformer with “oil natural air forced” cooling (ONAF), copper windings, off-load
voltage control, a radiator tank with an oil conservator, bushings routed onto the cover, for outdoor installation
in the temperate climate.

Core
‘The three-limb transformer core is made of cold-milled transformer plate covered with step-lap inorganic
insulation. The core is locked to ensure stability of mechanical properties during transport and operation. Limb
plates are glued and yoke plates are compressed using a fibre glass band. The upper and lower yoke beams are
joined with each other using steel strips placed on the outermost limb packets, beneath the internal winding, In
addition, the core is supported on retainer clamps to ensure stability during transport and operation. The limbs
are glued using insulating adhesive to reduce core noise.
Windings

‘The windings are made of electrolytic copper conductors, which are wound using a profile copper with a
rectangular section in paper insulation. There are oil passage conduits between the windings to ensure required
oil circulation. The windings are suitably fastened to ensure the required short-circuit strength (according to
PN-EN 60076-5). The joints are fastened adequately to ensure stable mechanical properties during transport
and operation, in particular during single and multi-phase short-circuiting. The windings are pressed using
Elkon rings with a system of self-locking wedges, which are additionally mechanically locked. In order to apply
the required pressing force for installation of windings on core limbs, as the force also has an essential
influence on short-circuit strength, they undergo process pressing which involves the use of a hydraulic actuator
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system.
Tap-changer

‘The tap-changer s built into the transformer tank with the manual drive mechanism on the tank. The change in
transformer voltage ratio (selecting of the suitable tapping) is made once the transformer is de-energised. The
tap-changer can be locked on any tapping,

Control cabinet
‘The transformers are equipped with independent cabinets in a weather-resistant IP55 (stainless steel or hot-dip
galvanized sheet) design. As a standard, the cabinet is equipped with a rating plate and a diagram.

Tank
‘The transformer tank is made of welded structural steel with reinforcement using shape sections to provide the
required mechanical strength. Without additional accessories, the tank can withstand a difference between the
internal and external pressures of -000/+500 hPa,
‘The tank is placed on a chassis to create one unit. There are 4 wheels mounted (o the chassis frame; they can be
adjusted to enable lengthwise (spacing of 1505 mm) and crosswise movement. The upper part of the tank is
provided with pins for lifting the transformer (using ganiry cranes and cranes). In the lower part, there are plugs
and ball valves for oil filtering and draining (deposits and oil residues), brackets for lifting the transformer
(using hydraulic hoists), a connection box, lugs for dragging the transformer, a tap-changer mechanism, two
carthing terminals with M12 thread located next to the chassis for transformer earthing (marked with a relevant
symbol), valves for oil sampling from the upper, middle and lower layers (positioned on the service level,
covered with caps, seals may be installed prior to screwing), and a pressure safety valve of an integrated
bidirectional design (to direct the oil flow downwards) made of stainless steel. There is an inspection door to
the tap-changer from the tap-changer side on the tank.

Cover
‘The cover is made of steel sheet metal reinforced with stiffeners and joined with the tank by welded. The cover
is fitted with an oil filler for connecting a vacuum pump. The internal part of the transformer is coupled with
the cover to create a single unit.
‘The cover accommodates:

« upper voltage bushings,
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+ lower voltage bushings,
+  lugs for lifting the cover,
+ 4 access doors to attach ropes to remove the active section,
+ inspections doors,
+  ball valve for oil filling into the transformer and oil filtration, O thermometer pocket.
Dehumidifier
The dehumidifier is screwed to the conservator pipe. Dehumidifiers are used for treatment of air sourced by the
conservator. Once filtered, the air flows through the container in the dehumidifier, which is filled with moisture
absorbent. Dry air raises up through a tube to the oil conservator. The level of this material should be approx. 10
mm lower than the lower edge of the hole in the middle pipe. In the lower glass vessel, there is the transformer
oil, the level of which should be 20 mm higher than the lower edge of the inverted glass pan. Silica gel filling the
dehumidifier absorbs moisture. Orange colour means that the material is absorptive. Brown-green colour indicates
that the material has lost moisture absorptivity; it must be replaced or regenerated. Qil
The transformer is filled with Nytro Taurus insulating mineral oil supplied by NYNAS; the oil complies with [EC
60296.
Oil conservator
The conservator is made of steel sheet metal bent to obtain a cylindrical shape. The oil conservator is supported
and joined with the transformer using steel angle sections; there is an option to position it on the shorter side of
the tank on the right side of the transformer (vieses from the side of upper voltage bushings). There is a Buchholz
relay with a ball valve (from the conservator side) installed between the tank and the conservator. In the upper
part of the oil conservator, there are an oil filler and lifting lugs, whereas in the lower part, an oil drain valve with
a pipe with a flange to which the dehumidifier is screwed. On side of the conservator, there is a magnetic oil level
indicator with NO contacts for signal connection. Cooling system
The cooling system in the “oil natural air forced” configuration (ONAF) is ensured by wide panel radiators of B2
type, which are galvanised and not painted, together with fans installed under the radiators. The radiators are
provided with oil filling and drain plugs and a vent plug. The plugs are mounted to the tank using butterfly valves
on the inlet and outlet to cut off the flow of oil from the radiators, which enables dismantling a single radiator
without daming the tank oil. It is forbidden to push and pull the radiators during transport. The cooling system is
equipped with two power sources supplied from different switching stations.
The transformer is painted to standard RAL 7032 or other colour specified by the customer in the detailed
engineering order; the paint is resistant to weather conditions and oil.
The transformer is provided with legible information plates made of materials resistant to oil, UV radiation,
corrosion and other weather conditions.
Environmental operating conditions
The transformer is designed for continuous, overhead operation up to a height of 1000 m. asl. in temperate climate
conditions.
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TECHNICAL DATA

Parameter Unit Value
Cooling - ONAF
Type - TOc 63000/115F
Rated power of upper voltage windings MVA 63
Rated voltage of the upper voltage side kv 115
Rated voltage of the lower voltage side kv 10,5
Frequency Hz 50
Voltage control on the upper voltage side - +10% w 4st.
Configuration - YNd11
Duty type - [s]
Guaranteed short-circuit upper voltagelower o 15
voltage referenced to upper voltage power >
No-load loss kW 025
e ™ |
PEI efficiency index (2nd STAGE) % > 99,745
Insulation level of upper voltage windings kv LIS50/AC230
Insulation level of lower voltage windings kv LI75/AC28
Moistness of permanent insulation % <1
Noise level (sound pressure level) dB(A) 070
Winding temperature rise oC 65
Oil temperature rise oC 60
‘Total weight kg ~75 000
Oil weight kg ~17 500
Length A mm ~ 6500
Width B mm ~4050
Height C mm ~5250
‘Wheelbase D mm 1524/2000

NOTE: Due to the status of the "affer” document, approx. 13% deviation from the values of masses and dimensions is
reserved Detailed data regarding the transformer masses and dimensions will be presented at the design stage.

1) Tolerances according to PN-EN 60076-1: 2011E Transformers - General requirements.
2) Short-circuit voltage and load losses are given at rated excitation, rated frequency 50 Hz and reference temperature

5o

3) Noise level - maximum guaranteed sound pressure level in accordance with PN-EN 60076-10
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ACCESSORIES
TOc 63000/115F

1. Loadless drum tap changer with manual drive (off-load) 2.
Bushings

2.1. 3 upper voltage bushings  type COT 550/800

22.1neutral point bushing ~ type COT 550/800

2.3.3 lower voltage bushings  type 10NF4500
3. Buchholz
4. 2-contact dial thermometer type Comem OTI
5. 2-contact dial thermometer type Comem WTI - thermal model of windings
6. Resistance thermometer sensor
7. Thermometer
8. Resistance thermometer with digital indicator to be installed in the switching station, (0il

temperature measurement)
9. Magnetic oil level indicator for tank
10. Pressure safety valve
11. Dehumidifier service
12. Galvanised radiators with the standard width of 520 mm, equipped with oil filling 2nd drain plugs
and a vent plug

13. Ball valves for ol draining and filling and oil filtration
14. Shut-off valve type ZOK80
15. Fans
16. Conservator's bag
17. Current transformers on the GN and N sides (to be agreed with the ordering party)

The transformer also has:

Instrument & control routed to the control cabinet

Sampling valves for oil tests in the upper and lower parts of the fank
Access door to the tank for cleaning and inspecting the tap-changer
Drain plugs on the tank bottom

Brackets and lugs for lifting and dragging the transformer

M12 earthing terminals

Wheels in the chassis with flanges
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Rutine test for power transformer / Program préb transformatoréw mocy w
oparciu o norme PN-EN 60076-1

ogledziny / visual inspection

pomiar rezystancji izolacji uzwojen (przed probami) / measurement of winding
insulation resistance (before tests)

pomiar przekiadni i wyznaczenie grupy polaczen / measurement of voltage ratio and check
of phase displacement

pomiar pradow magnesujacego / measurement of magnetising currents

badanie stanu mechanicznego uzwojen (SFRA) /examination of the mechanical
condition of the windings (SFRA)

badanie wspélczynnika stratnosci dielektrycznej tgd 1 pojemnosci uzwojen transformatora
/ measurement of dissipation factor (tan ) of the insulation system capacitances and
capacitances windings-to-earth, and between windings.

badanie przetacznika zaczepow / tests on off-load tap-changers - operation test

pomiar rezystancji uzwojeri / measurement of winding resistance

pomiar strat obciazeniowych 1 napiecia zwarcia / measurement of short-circuit
impedance and load loss
pomiar strat jatowych i pradu / measurement of no-load loss and current

pomiar ci$nienia akustycznego / determination of sound level

préba napieciem doprowadzonym / separate source AC voltage withstand test

préba napieciem indukowanym z pomiarem wyladowan niezupeinych / induced voltage
test with partial discharge measurement

préba udarowym napieciem piorunowym (udar petny) / full wave lightning impulse test
(£99]

pomiar rezystancji izolacji uzwojeni (po prébach) / measurement of winding insulation
resistance (after tests)

badanie wiasciwosci fizyko — chemicznych oleju 1 analiza chromatograficzna oleju /
examination of physicochemical properties of oil and chromatographic analysis of oil

24 godzinna préba szczelnosci transformatora / 24-hour leak testing with pressure of
transformer
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