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FOREWORD
LIBERTY Galati plant is called hereinafter, the COMPANY.
COMPANY Liberty Galati SA aims to develop a long-term strategic investment program aimed at modernizing production capacities and reducing carbon emissions through energy efficiency and renewable energy projects.

Through this program, the COMPANY aims to capitalize on the photovoltaic potential by production capacities on certain areas of land freed from technological burdens.
The COMPANY wants to contract a company specialized in the manufacture of power transformers (2x40MVA-110/33kV) necessary for the connection to the distribution grid of the Liberty Galati of the new photovoltaic plants.
Compliance with this Technical Specification on the part of the PROVIDER represents a commitment to results.

The PROVIDER, within his commitment to results, will ensure that the equipment object of his work, and all the materials to be delivered by him, comply perfectly with enforced laws, decrees and standards, especially regarding safety and environment, as well as with internal regulations of the COMPANY.

Within the contracted work, the PROVIDER will strictly comply with Annexe Instruction of the Technical Specification as well as with all the objectives of the latter.
1. OBJECT OF CONTRACTED WORK
This technical specification covers requirements for design, engineering, manufacture, testing, and delivery at the site including all related materials and accessories, all services for supervision of unloading on the site, supervision of the erection, testing and commissioning services of the Power Transformers, the critical equipment necessary for to connect the new photovoltaic parks to the existing internal distribution network on the site of the Liberty Steel Galati. The transformer substations of new solar plants and the main ratings of transformers can see below:
	Substation
	Transformer type
	Capacity [MVA]
	Voltage ratio [kV]
	f [Hz]
	Usc [%]
	Vector Group
	Cant

	SRA17
	Oil-immersed 3-Phase Power Transformer with 2 inf

OFAF
	40MVA
	110/33kV
	50Hz
	12%
	Ynd11
	2 pcs

	SRA12
	
	
	
	
	
	
	


The work executed by the PROVIDER will include:

· Conception of Equipment

· Basic and Detail Engineering

· Documentation for erection

· On-site verification of drawings belonging to existing installations

· Assembly layouts and detailed drawings

· Supply and provision

· Manufacturing in the workshop

· Shop test assembly and workshop tests

· Factory Acceptance Test (FAT) 

· The technical acceptances

· Packing, loading, transport, dispatching and delivery on site

· Supervision erection including all on-site adjustments,

· Conducting cold tests and hot tests, as well as performance tests

· Regulatory tests

· Management and coordination of tests on-site, by taking into account all operational constraints

· Assistance during the Industrial Commissioning until reaching contractual performances

· Training of Company’s personnel

· Complete documentation, in Romanian and English, necessary for start-up, operation and maintenance of the Equipment

All supplies of parts, materials and matters, all transports, all loading operations, all servicing equipment, all protection equipment, drawings and compliances related to the object of this technical specification and to the achievement of results expected by the COMPANY are exclusively in the scope of the PROVIDER.

The PROVIDER is the sole responsible for the solutions implemented in order to guarantee the proper operation of his installation and to obtain the results and functionalities expected by the COMPANY. If there are materials or accessories that have not been mentioned in the specification but are necessary for the proper and trouble-free operation of the equipment, it is the PROVIDER's obligation to include them in the offer and to deliver them, with prior notice to the beneficiary.

The erection works, all unloading operations, and the scaffolds will be ensured by the COMPANY based on PROVIDER supervision.
Upon delivery, the equipment will be accompanied by the following documents on the basis of which it will be made reception to the beneficiary:
· List of components

· Fiscal invoice/quality certificate/ declaration of conformity

· Warranty certificate

· Certificates of tests

· Transport and insurance documents

· Individual test reports

· Complete installation, operation and maintenance instructions

The equipment delivered under the contract will have superior technical characteristics of operation and maintenance. The transformers must be economical to operate and can be operated safely.

All transformers purchased must meet the requirements specified in the following documents and standards:
· SR EN 60076 Power transformers.
· SR EN 60060–1:2011 - High-voltage test techniques 
· SR EN 60721-2-1:2014 - Classification of environmental conditions - Part 2-1: Environmental conditions appearing in nature - Temperature and Humidity
· SR EN IEC 60071-2:2018 - Insulation co-ordination - Part 2: Application guidelines
· IEC 62271-1 High-voltage switchgear and controlgear
· PE 116 Standards for tests and measurements on electrical equipment and installations

· SR EN 60068-3-3:1994 Seismic test methods for equipment
· SR EN 60815:1994 Selection and dimensioning of high-voltage insulators intended for use in polluted conditions
· SR EN 60270:2003 High-voltage test techniques - Partial discharge measurements
· SR EN 60567:2006 Oil-filled electrical equipment. Sampling of gases and of oil for analysis of free and dissolved gases
· SR EN 60137:2008 Insulated bushings for alternating voltages above 1 000 V
· SR EN 60422:2013 Mineral insulating oils in electrical equipment - Supervision and maintenance guidance
· SR EN 14879-2:2007 Organic coating systems and linings for protection of industrial apparatus and plants against corrosion caused by aggressive media - Part 2: Coatings on metallic components
· SR EN 50216-4 Power transformer and reactor fittings Basic accessories (earthing terminal, drain and filling devices, thermometer pocket, wheel assembly)
· SR EN 10130 Cold rolled flat low carbon steel products for cold forming. Technical dlivery conditions.

· SR EN ISO 12944 Paints and varnishes. Protectio by painting system of steel structures 

· SR EN ISO 17065 Conformity assessment 
· SR EN 50274  Low-voltage switchgear and control gear assemblies - Protection against electric shock - Protection against unintentional direct contact with hazardous live parts
· SR EN 61140 Protection against electric shock. 

· SR EN 60085 Electrical insulation. Thermal evaluation and classification

· SR EN 60216 Electrical instulating materials. Thermal endurance properties.

· SR EN 60695 Fire risk tests

· SR EN 60706 Equipment maintainability

· SR EN 61936  Power installations exceeding 1 kV a.c. - Part 1: Common rules
· SR EN 60529:1995 Degrees of protection provided by enclosures (IP Code)
· SR EN ISO 9001 - Quality management systems. Requirements.
· SR EN ISO 14001- Environmental management systems. User guide requirements.
All equipment and materials delivered will be CE certified and must meet the technical requirements and environmental legal in force..
2. CHARACTERISTICS OF THE INSTALLATION INTERFACING WITH THE CONTRACTED WORK AND LOCATIONS FOR THE EXECUTION OF CONTRACTED WORK
2.1. SITE CONSTRAINTS
The installation is located on the site of the COMPANY, in GALATI ROMANIA 

The PROVIDER, while executing the work, will take into account the constraints applying to the site of the COMPANY’, defined in IT DP 045 “General rules to be applied by AMG contractors
The two new power transformers will be mounted in transformer substations SRA17 and SRA12 (indoor-type substations) and will replace existing transformers. (only one for each substation)
The SRA17 transformer substation is part of the body of the SC3-110kV distribution station building (from where it is power supplied) and is located in the southern part of the Liberty Galati complex steel. The old power transformers (3x40MVA) are mounted outside.

The SRA12 substation is located on the site of the former oxygen factory no. 2, in the central-western part of the Liberty Galati complex steel. The existing power transformers (4x63MVA) are mounted inside. The SRA12 is fed from the electric distribution substation SC2-110kV. Between the two electrical substations (SRA12-SC2), there is a connecting tunnel where three 110kV cable circuits are installed (see figure 1).
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Fig. 1
2.1.1. Constraints specific to the working environment and conditions imposed by the energy system of the equipment

The PROVIDER, during the execution of work, will also take into consideration the following specific constraints:
	Climatic and environmental conditions
	
	

	· Installations SRA17(SRA12)
	
	Outdoor(Indoor)

	· Altitudinea
	m
	<1000m

	· Ambient temperature

· Maxim

· Daily average

· Annual average

· Minimum
	ºC

ºC

ºC

ºC 
	+40 ºC

+30 ºC

+25 ºC

-35 ºC

	· Relative humidity
	%
	100

	· Degree of pollution (CEI 60815)
	
	III

	· The degree of aggressiveness of the atmosphere
	
	Polluted

	· Seismic class
	
	0.3g

	· Max wind speed with ice
	m/s
	22m/s

	· Max wind speed without ice
	m/s
	36m/s

	· The thickness of the ice layer
	mm
	24mm

	· Exposure to solar radiation
	
	direct

	· Air pressure
	mmHg
	760±15

	· Mechanical stability to earthquakes with the following ground accelerations:

· in the horizontal plane (ag)

· in the vertical plane (avg)
	g

g
	0.35

0.24

	Conditions imposed by the energy system
	
	

	· Rated primary voltage (Un)
	kV
	110

	· Highest primary voltage for equipment (Um)
	kV
	33

	· Rated frequency (fn)
	Hz
	50

	· The neutral system treatment of HV networks
	
	Solidly grounded

	· The neutral system treatment of MV networks
	
	Impedance earthing

	· Application 
	
	Photovoltaic parks

	· Duty
	
	Cyclic


Values to be confirmed by the PROVIDER based on the meteorological station near the Braila  airport, for the execution period of concerned works, see at: 

http://www.weatherbase.com/weather/weather.php3?s=1351&refer=&cityname=Galati-Romania 

2.2. INSTALLATION INTERFACING WITH THE CONTRACTED WORK
2.2.1. SUBSTATIONS GENERAL LAYOUT ARRANGEMENT
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Fig. 2
2.2.2 Single Line Diagrams
SC3-110kV / SRA17-110/6kV
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SRA12-110/6kV
[image: image5.png]Schema Monofilara SRA 12 SC2Baralcel X6 SC2Baraleel X5 SC2Bars Ieel 18

s
110/6Kv o S8

1525





Fig. 3

2.3. TopographY – SITUATIOn of locations – VErification of GENERAL layouts of the COMPANY

The PROVIDER, prior to the execution of contracted work, will conduct one or several visits to concerned locations in order to specifically verify the accuracy of layouts of the existing installation.

All visits to locations will take place in the presence of a member of the COMPANY.

The Equipment supplied by the PROVIDER must be, in any case, compatible with existing structures rather than with the layouts of the COMPANY, if due to any reasons the latter will prove to be inaccurate.
3. DESCRIPTION OF CONTRACTED WORK
3.1. DESCRIPTION OF GENERAL FUNCTIONS IN THE SCOPE OF CONTRACTED WORK.
Design, engineering, manufacturing, testing and delivery of the two power transformers at 40MVA-110/33kV  (2 pcs)
The functions in the scope of contracted work:
	No
	Description Task
	Engineering
	Equipment
	Supervision
	Remarks

	
	
	BD
	BE
	DE
	SUP
	INST
	COM
	INST
	COM
	

	1
	Visits to locations
	B/S
	-
	-
	-
	-
	-
	-
	-
	

	2
	On-site verification of drawings
	B/S
	-
	-
	-
	-
	-
	-
	-
	

	3
	Conception of Equipment
	S
	S
	S
	-
	-
	-
	-
	-
	

	4
	Equipment documentation
	S
	S
	S
	-
	-
	-
	-
	-
	

	5
	Supply of materials
	-
	-
	-
	S
	-
	-
	-
	-
	

	6
	Manufacturing
	-
	-
	-
	S
	-
	-
	-
	-
	

	7
	Shop test assembly
	-
	-
	-
	B/S
	-
	-
	-
	-
	

	8
	Factory Acceptance Test (FAT)
	-
	-
	-
	B/S
	-
	-
	-
	-
	

	9
	Packing, loading, transport, dispatching and delivery on site
	-
	-
	-
	S
	-
	-
	-
	-
	

	10
	Dismantling old equipment
	-
	-
	-
	B
	B
	-
	-
	-
	

	11
	Unloading operations
	-
	-
	-
	B
	B
	-
	S
	-
	

	12
	Erection
	-
	S
	-
	-
	B
	-
	S
	-
	

	13
	Cold and hot tests
	-
	S
	-
	-
	-
	B/S
	-
	B/S
	

	14
	Training
	-
	S
	-
	-
	S
	S
	-
	-
	


	B: Buyer   
	BD: Basic Data
	SUP : Supply

	S: Seller
	BE: Basic Engineering
	INST : Installation

	
	DE: Detail Engineering
	COM : Commissioning


The transformers will be delivered with all devices, accessories and elements necessary for installation, commissioning, operation, control and supervision.
The power transformers are used to connect the new photovoltaic parks to the existing internal distribution network on the site of the Liberty Steel Galati.
3.2. SPECIFIC REQUIREMENTS 
Overview
Type




TTUS

Cooling mode



OFAF

Frequency



50 Hz

Number of phases


3

Connection group:


YNd 11

Short circuit voltage


12.5 %

Voltage adjustemnt


on HV on-load
Tapchanger type


with high reliability >150,000 maneuvers at In
Voltage adjustemnt on HV

110kV ± 9 x 1,78 %
No of adjustment positions: 

19

Nominal power



40MVA

Rated voltage



on HV: 110 kV - on MV: 33 kV

Max operating voltage


on HV: 123 kV - on MV: 36 kV

The connection of neutral on HV:
grounded via arrester or directly
Installation place


outdoor
Transformer insulating medium:
mineral oil (TR 30)
Protection grade (IP) :


transformator IP 65 - cofret IP55 - borne IP00
Loss :




Directivei Europene 2009/125/CE – PEI≥99.724%
The design and workmanship shall be in accordance with the best engineering practices to ensure satisfactory performance throughout the service life. Any material and equipment not specifically stated in this specification but which are necessary for the satisfactory operation of the equipment shall be deemed to be included unless specifically excluded and shall be supplied without any extra cost. Components having identical ratings shall be interchangeable.

The cooling system shall be so designed that the transformer shall be able to operate at full load for at least ten minutes in the event of total failure of power supply to cooling fans and oil pumps without the calculated winding hot spot temperature exceeding 140°C.

If the power transformers is fitted with two cooler banks, each capable of dissipating 50% of the loss at the continuous maximum rating, it shall be capable of operating for 20 minutes at full load in the event of failure of the oil circulating pump or fans associated with one cooler bank without the calculated winding hot spot temperature exceeding 140°C.
The transformer and all its accessories including the bushing built-in shall be designed to withstand the thermal and mechanical effects of any external short circuit to earth and of short circuits at the terminals of any winding without damage. The transformer shall be designed to withstand thermal stress due to short circuits for a duration of 2 seconds.
The transformers shall be capable of withstanding thermal and mechanical stresses due to symmetrical or asymmetrical faults on any terminals.
The following short circuit level shall be considered for the HV & MV system to which the transformers will be connected:

· 110kV system - 40 kA for 1 sec (sym, rms, 3 phase fault)

· 33kV system - 25 kA for 3 sec (sym, rms, 3 phase fault)
Maximum permissible losses must be according to Regulation (EU) no. 548/2014 of the CE of May 21, 2014, regarding the implementation of Directives 2009/125/EC.
The construction details and features of the transformer

The tank shall be designed in such a way that the transformer can be rested on a concrete plinth foundation directly or on roller assembly. Tank shall be fabricated from tested quality low carbon steel of adequate thickness. The base of each tank shall be so designed that it shall be possible to move the complete power transformer unit by skidding in any direction without damage when using plates or rails.

The rollers of the transformer are to be provided with flanged bi-directional wheels. This set of wheels shall be suitable for fixing the undercarriage of the transformer to facilitate its movement on the rail track. A suitable locking arrangement along with foundation bolts shall be provided for the wheels to prevent accidental movement of the transformer.
The tank shall be capable of withstanding, without damage, severe strains that may be induced under normal operating conditions or forces encountered during lifting and pulling during shipping and handling at the site or factory. Tank, tank cover and associated structure should be adequately designed to withstand, without damage or permanent deflection/deformation, the forces arising out of normal oil pressure, test pressures, vacuum, seismic conditions and short circuit forces specified.

After the fabrication of the tank and before painting, the Non-destructive test is mandatory on the load-bearing members such as base plate joints, jacking pads and lifting devices.

Suitable guides shall be provided for positioning the various parts during assembly or dismantling. Adequate space shall be provided between the covers & windings and the bottom of the tank for the collection of any sediment.

The tank should be provided with adequately sized inspection covers, either in a circular shape or rectangular shape, preferably diagonally opposite sides of the tank to access the active part and one at each end of the tank cover for easy access to the lower end of the bushings, earthing connections and tap changers etc. for inspection. Inspection covers shall be bolted type. Handles shall be provided on the inspection cover to facilitate its lifting.

The tank cover shall be provided with pockets for oil and winding temperature indicators. The location of pockets (for OTI, WTI & RTDs including two spare pockets) shall be in the position where oil reaches maximum temperature. Further, it shall be possible to remove bulbs/probes of OTI/WTI/RTD without lowering the oil in the tank. The thermometer shall be fitted with a captive screw to prevent the ingress of water. The transformer shall be provided with a dial-type Oil Temperature Indicator of about 150mm diameter for top oil temperature indication. The range of temperature should be 0-150°C with an accuracy of ±1.5% (or better) of full-scale deflection.
For inspection of the Buchholz relay, suitable arrangements will be made to access the Buchholz relay safely to the transformer in operation.

The tank cover must be designed to prevent the retention of rainwater, and prevent water from entering the tank, or oil from leaking from the tank.

A minimum of four symmetrically placed lifting lugs of adequate size shall be provided so that it will be possible to lift the complete transformer when filled with oil & without structural damage to any part of the transformer. The factor of safety at any lug shall not be less than 2. 
A minimum of four jacking pads shall be provided in an accessible position to enable the transformer to be raised or lowered using hydraulic jacks. The location shall be such that it should not interfere with loading & unloading from the trailer.
The tank shall be provided with all suitable fittings and valves. The location of valves shall be described in the design. All valves in the oil line shall be suitable for continuous operation with

transformer oil at 115°C.
The transformer cover and generally the internal spaces of the transformer and all pipe connections shall be designed so as to provide efficient venting of any gas in any part of the transformer to the Buchholz relay. The space created under inspection/manhole covers shall be filled with suitable material to avoid inadvertent gas pockets.
All gasketed joints shall be designed, manufactured and assembled to ensure long-term leakproof and maintenance-free operation. All gasketed joints shall preferably be typed O-ring and designed with the gasket-in-groove arrangement.
The conservatory will be a two-compartment allowing the physical separation of the transformer insulation oil from that in the plot switch;
The conservator shall be fitted with a prismatic oil level gauge and two magnetic level indicators. The signaling must be compatible with the SCADA transmission of the oil level. For the oil from the plotter switch, there will be a separate level indicator.
The conservator shall be on the right side of the tank while viewing from the HV side. The conservator shall be positioned so as not to obstruct any electrical connection to the transformer.
The conservator tank shall have the adequate capacity with the highest and lowest visible-levels to meet the requirements of the expansion of total cold oil volume in the transformer and cooling equipment from minimum ambient temperature to top oil temperature of 100 deg C. The capacity of the conservator tank shall be such that the transformer shall be able to carry the specified overload without overflowing with oil.
The conservator of the Main Tank and OLTC shall be fitted with dehydrating silica gel filter breathers of adequate size. Contact of the oil with the atmosphere is prohibited. Will be using an air cell. 
The transformer shall be designed with the cooler system type OFAF, with the following provisions:

· The cooler system shall be using two radiator banks (2x50% capacity). Each radiator bank shall be provided with the following accessories:

· Cooling Fans, Oil Pumps, Oil Flow Indicator 

· Top and bottom shut off valve of at least 80mm size

· Drain Valve and sampling valve

· Top and bottom oil filling valves

· Air release plug at the top

· Two grounding terminals suitable 

· Thermometer pockets fitted with captive screw caps at cooler inlet and outlet.

· Lifting lugs

· Fans shall be located so as to prevent the ingress of rainwater. Each fan shall be suitably protected by galvanized wire guard. The exhaust airflow from the cooling fan shall not be directed toward the main tank in any case.
· Measures shall be taken to prevent the maloperation of the Buchholz relay when all oil pumps are simultaneously put into service. The pump shall be so designed that upon failure of the power supply to the pump motor, the pump impeller will not limit the natural circulation of oil.

· An oil flow indicator shall be provided for the confirmation of the oil flow direction. An indication in the flow indicator and potential free contacts for a remote alarm shall be provided.

· Cooling fans and oil pump motors shall be suitable for operation from 400 volts, three phases 50 Hz power supply. Each cooling fan and oil pump motor shall be provided with a starter, thermal overload and short circuit protection. Motors shall have enclosure equivalent to IP55 as per IEC 60034-5.

· A suitable manual and automata control facility for cooler fans and oil pumps shall be provided.
Two Buchholz Relays will be provided separately: for the transformer tank and for the tap changer. Double float type Buchholz relay shall be connected through the pipe between the oil conservator and the transformer tank. Any gas evolved in the transformer shall be collected in this relay. The relay shall be provided with a test cock suitable for a flexible pipe connection for checking its operation and taking the gas sample. A copper tube shall be connected from the gas collector to a valve located about 1200 mm above ground level to facilitate sampling while the transformer is in service. The Buchholz relay shall not operate during starting/stopping of the transformer oil circulation under any oil temperature conditions.
Transformer Oil (in conforming to IEC-60396-2020) shall be new, and unused and will be tested at the oil supplier's premises. The contractor shall furnish test certificates from the supplier against the accepted norms, prior to the despatch of oil from refinery to site. Under no circumstances, poor quality oil shall be filled into the transformer and thereafter be brought up to the specified parameter by circulation within the transformer. The oil test results shall form part of the equipment test report. A minimum of 5% of the oil quantity shall be supplied as spare (in addition to the first filling) for maintaining required oil level in case of leakage in tank, radiators, conservator etc. The oil used for first filling, testing and impregnation of active parts at manufacturer's works shall be of same type of oil which shall be supplied at site and shall meet parameters as per specification.

Bushings shall be robust and designed for adequate cantilever strength to meet the requirement of seismic conditions. The electrical and mechanical characteristics of bushings shall be in accordance with IEC: 60137. All details of the bushing shall be submitted for approval and design review. Types of bushings shall be as follows:
	HV bushings - line terminal and neutral

· Bushing Type

· Voltage class

· Rated current

· Withstand voltage at f ind, 1 min. dry/wet

· Withstand voltage at lighting impulse wave 1.2/50, polarity Positive Negative

· Creepage distance

· Max. transformer oil temp

MV bushings
· Bushing Type (with oil communicating)
· Voltage class

· Rated current

· Withstand voltage at f ind, 1 min. dry/wet

· Withstand voltage at lighting impulse wave 1.2/50, polarity Positive Negative

· Creepage distance


	kV

A

kV

kV

cm/kV

°C

kV

A

kV

kV

cm/kV
	Porcelain- OIP

123

630

185/185

450/325

2.5

105

Porcelain

36

1250

70

170

2.5


The porcelain used in bushing manufacture shall be homogenous, free from lamination, cavities and other flaws or imperfections that might affect the mechanical or dielectric quality and shall be thoroughly vitrified, tough and impervious to moisture. 
End fittings shall be free from cracks, seams, shrinks, air holes and rough edges. End fittings should be effective, and sealed to prevent moisture ingress, and the effectiveness of the sealing system must be supported by test documents. All surfaces of the metal parts shall be perfectly smooth with the projecting points or irregularities which may cause corona. All load-bearing surfaces shall be smooth and uniform so as to distribute the loading stresses uniformly.

On Load Tap Changing (OLTC) Equipment - shall conform to IEC 60214. The transformer shall be provided with voltage control equipment of the tap changing type for varying its effective transformation ratio whilst the transformers are on load. The requirement of voltage regulation (on HV), location (physical and electrical) of tap winding, range of voltage variation, no. of steps.

OLTC shall be motor operated suitable for local as well as remote operation. The switch shall be designed so as to ensure that its operation once commenced shall be completed independently of the control relays or switches, failure of auxiliary supplies etc. To meet any contingency which may result in the incomplete operation of the switch, adequate means shall be provided to safeguard the transformer and its ancillary equipment. The current diverting contacts shall be housed in a separate oil chamber not communicating with the oil in the main tank of the transformer and the chamber shall be designed to withstand the vacuum. The contacts shall be accessible for inspection without lowering the oil level in the main tank and the contacts shall be replaced. The voltage class, maximum tapping current, and step voltage of OLTC shall have adequate design margin for safe & reliable service life of both OLTC and transformer. OLTC shall have long contact life, quick & easy to disassemble diverter switch inserts, simple to adjust & control and easy to replace diverter’s contacts.
OLTC shall be suitable for manual (handle-operated) and electrical (motor-operated) operations.

For local manual operation from the Local OLTC Control cabinet (Drive Mechanism Box), an external handle shall be provided.

For electrical operation from local as well as remote, motor operated mechanism shall be provided. It shall not be possible to operate the electric drive when the manual operating gear is in use. It shall not be possible for any two controls to be in operation at the same time.

Transfer of source in the event of failure of operating AC supply shall not affect the tap changer. A thermal device or other means shall be provided to protect the motor and control the circuit.

The Local OLTC Drive Mechanism Box shall house all necessary devices meant for OLTC control and indication. It shall be complete with the following:

· Circuit breakers with thermal overload devices for controlling the AC Auxiliary supply to the OLTC motor

· Emergency Push Button to stop OLTC operation

· Cubicle light with door switch

· Anti-condensation metal-clad heaters to prevent condensation of moisture

· Padlocking arrangement (or locking arrangement suitable for long-term operation) for the hinged door of the cabinet

· All contactors relay coils and other parts shall be protected against corrosion, deterioration due to condensation, fungi, etc.

· The cabinet shall be tested at least IP 55 protection class.
A 'Local-remote' selector switch shall be provided in the local OLTC control cabinet. In Local mode, all electrical commands from remote (i.e. from CMB, digital RTCC, SCADA, SAS etc.) shall be cut off/blocked. Electrical operations to change tap positions shall be possible by using raise/lower push buttons under local mode from Driving Mechanism (DM) Box. In remote mode electrical commands from TNCC/SCADA etc. shall be executed. The remote local selector switch shall be having at-least two spare contacts per position.
Remote Control & Monitoring of OLTC For substations/ pooling stations having Substation Automation System, Control & monitoring of OLTC shall be carried out through Substation Automation System. Following functionalities specified for digital RTCC shall be realised in soft logic in Substation Automation System. All hardwire signals from/to OLTC shall be wired to Bay Control Units (BCUs) provided by the owner/contractor, as applicable. The digital RTCC relay shall have Automatic Tap Changer control and monitoring relay with Automatic Voltage Regulating features to remotely control and monitor OLTC. Each digital RTCC relay shall be used to control one unit of transformer. No. of relays including spare relay, if any, shall be specified by the utility as per requirement. All digital relays can be housed in the BCU panel. Digital RTCC relay shall be microprocessor based adopting the latest state of the art design & technology with in-built large LCD (or better) display for ease of programming and viewing. The unit supplied shall be field programmable so that in the event of change in transformer.

Earthing system. Two (2) earthing pads (each complete with two (2) nos. holes, M16 bolts, plain and spring washers) suitable for connection galvanized steel grounding flat shall be provided each at a position close to the earth of the two (2) diagonally opposite bottom corners of the tank. Two earthing terminals suitable for connection galvanized steel flat shall also be provided on each cooler, individual/common marshaling box and any other equipment mounted separately. Equipotential flexible copper links of suitable size shall be provided between turret & tank, between tank & cover. Other components like pipes, conservator support, etc. connected to the tank may also be provided with an equipotential flexible copper link. Each transformer unit should have provision for earthing and connection to the grounding when not in service.
The erection, testing and commissioning of the transformer shall be performed under the strict supervision of representatives of OEM
All costs for inspection and testing shall be borne by the supplier. The tests that will be performed on the transformer are:
· Measurement of voltage ratio at all taps
· Check of phase displacement and vector group

· Measurement of winding resistance at all taps

· Measurement of insulation resistance (IR) & Polarization Index (PI)

· Measurement Tan delta of winding and bushing

· Measurement Tan delta of oil

· Measurement of no-load loss
· Short circuit impedance and load loss measurement at the principal tap and extreme taps
· Measurement of dissolved gasses in dielectric liquid
· Check On Load Tap Changing (OLTC) Equipment

· Check instrumentation

· Checking the oil tightness of the tank
If there are services, materials or accessories that have not been mentioned in the specification but are necessary for the proper and trouble-free operation of the equipment, it is the PROVIDER's obligation to include them in the offer and to deliver them, with prior notice to the beneficiary.
4. RESULTS AND PERFORMANCES TO BE OBTAINED
4.1.1 EXLPOITATION AND PRODUCTION
The object of the contracted work must reach the following results and performances:
· To ensure the power evacuation capacity of the new photovoltaic parks to the existing internal distribution network on the site of the Liberty Steel Galati with the performance indicators shown below.
· New equipment must ensure safety and stability in operation without untimely interruptions and without damage due to design or construction defects.

4.1.2 RELIABILITY- MAINTENANCE- AVAILABILITY
Tolerances for non-availability of the Equipment object of work executed by the PROVIDER

The non-availability of the Equipment object of the work executed by the PROVIDER must not exceed the limits indicated in the following Matrix of criticality.
The cases considered as acceptable are marked by “A”

The cases considered as unacceptable are marked by “I”
Breakdown = non-availability or faulty operation of the function
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OPERATIONAL RATE – AVAILABILITY RATE
The definition by calculation of the Operational Rate and Availability Rate of the Equipment object of the work executed by the PROVIDER can be done in the following manner :

The above matrix allows to determine the tolerated breakdown time:

· Catastrophic breakdown : 0 x 8 =0 h /year

· Critical breakdown : 1 x 1.5 = 1.5 h /year

· Major breakdown : 3 x 0.25 = 0.75h /year

· Minor breakdown : 7 x 0.05 = 0.35 h /year
Therefore, the Tolerated breakdown time is: T tolerated breakdown = 2.6 h /year

· The installation operates 365 days per year in 3x8 H or 8760 H /year.

· The stoppages planned for maintenance are evaluated at: T planned stops = 0 h /year

The Operational rate is calculated by integrating the stoppages planned for maintenance, or as: 

· Operational rate = (8760 - T planned stoppages – T tolerated breakdown) / (8760)

· Operational rate = (8760 - 0 – 2.6) / (8760) = 99.97
The Availability Rate is calculated excluding stoppages planned for maintenance, or as: 

· Availability rate = (8760 - T planned stoppages – T tolerated breakdown) / (8760 – T planned stoppages)

· Availability rate = (8760 - 0 –2.6) / (8760 – 0) = 99,97 %

The Equipment object of the work executed by the PROVIDER has to achieve the following results and performances:
· Operational rate = 99,97 %
· Availability rate   = 99,97 %
The assembly of the installation has to be conceived in order to achieve the above defined operational rate and availability rate, especially with the possibility to diagnose and replace immediately a faulty mechanism and the availability of necessary spare parts.

4.2  LIFETIME
The main component shall be designed for a useful life of at least 30 years, without replacement of important parts or significant construction repairs, within the technical limits of use of the equipment specified by the manufacturer.
The availability and average operating time (MTBF) will be indicated for the type and dimensions offered
4.3  METHODS TO VERIFY THE RESULTS AND PERFORMANCES TO BE ACHIEVED
Guaranteed performance is verified by measurements and recordings.
4.4 MEASUREMENT OF NON-AVAILABILITY AND AVAILABILITY RATES
The Non-availability as well as the Availability rate of the Equipment object of contracted work will be verified and measured between the Industrial Commissioning phase and the Reception, and between the Reception and the end of the guarantee period.
5 SAFETY – ENVIRONMENT
THE COMPANY UNDERSTANDS THAT THE SAFETY OF EQUIPMENT AND WORKS EXECUTED ON-SITE IS OPTIMUM AND WORKS ARE EXECUTED IN PERFECT SAFETY CONDITIONS.

The PROVIDER will comply strictly with the annexed instructions.

The PROVIDER will inform the COMPANY about all the specificities of the equipment in terms of environment and safety.

Taking into account the environment in which the Equipment will be installed, since the conception phase of the respective equipment, the PROVIDER will comply with all prescriptions regarding the safety of the equipment and that of the worksite. The equipment will be certified from the point of view of work safety and will have applied the safety marking in a distinct and visible way.
5.1 PARTICULAR SAFETY SPECIFICATIONS TO BE CONSIDERED
All actions to eliminate/reduce/replace identified risks resulting from labor protection analysis of this document are considered as part of the PROVIDER supply – design, manufacturing, delivery and notably all the energy Lock out elements.
Particular points of the project:

· Plan of measures for stopping the activity in case of emergency

· Human protection against electric shocks

· Protection of the equipment against electric shocks

· Surge protection

· Visual warnings of the danger of electric shocks

· Actions to prevent the execution of unauthorized orders
5.2 PARTICULAR SAFETY SPECIFICATIONS TO BE CONSIDERED
SPECIAL ATTENTION has to be provided for the safety of the worksite, especially regarding:

· Superposed works (during maintenance stoppage)

· Interfaces between worksites – Providers

· Works with plant operational

· Access to working points in operation

· Transport, handling

· Installation of the equipment

5.3 PARTICULAR SPECIFICATIONS REGARDING THE ENVIRONMENT
The equipment delivered must be aligned with EU and European law related to environment SR EN ISO 14001:2015. 

The PROVIDER will inform the COMPANY of all equipment specifications related to environmental protection. The PROVIDER will supply the COMPANY with instructions on how to treat/recover the equipment after the expiration of its lifetime. At the same time, safety data sheets for hazardous components with an impact on the environment will be presented.

6 TECHNICAL RULES FOR CONCEPTION, CONSTRUCTION
The PROVIDER will comply strictly with the annexed instructions.

According to the evolution of standards and norms, if there are any contradictions between the recommendations and prescriptions of the COMPANY and enforced regulations: the PROVIDER has the obligation to inform the COMPANY. The final solution will be chosen by mutual agreement between the two parties.

7 RANGE AND INTERFACES OF CONTRACTED WORK
7.1 INTERFACES
The contracted work of the PROVIDER will be executed within the following physical limits:
- SRA 17 Transformer Substation
- SRA 12 Transformer Substation
7.2  WORKSITE
Works will be done in installations in operation.
The PROVIDER will comply with IT DP 045 “General rules to be applied by Liberty Galati and IT DP 044 General safety instructions for External Companies that work on the beneficiary’s sites.
8 TESTS - COMMISSIONING – RECEPTION
MANUFACTURER RECEPTION TESTS (FAT)
The equipment shall be subjected to type and individual tests at the manufacturer’s factory in accordance with the applicable IEC standards, in order to confirm the technical characteristics.

All materials used will be subjected to specific tests in accordance with the rules in force.

THE COMPANY reserves the right to perform audits and technical verifications on the production line for certain special parts executed by the CONTRACTOR (or its subcontractors).

Upon request, routine (individual) tests will be performed in the presence of the beneficiary, in which case the supplier will send an invitation to participate in the tests at least three weeks

before the date of execution of the tests. The tests must be carried out on a fully equipped transformer, including the relevant accessories, with the winding connected to the middle socket
8.1  RECEPTIONS AND VERIFICATIONS IN THE PLANT
THE PROVIDER prepares the testing procedures for the power transformers. It ensures the availability of organization and participation of specialized personnel of LG COMPANY in testing activities based on the execution schedule defined in the general planning.
During the visit(s) for verification(s) in the plant, the PROVIDER will present to the controllers of the COMPANY, his Quality Insurance Manual as well as the Quality Insurance Plan, specific to the respective contracted work which he applied during the entire period for studies and manufacturing of concerned Equipment.
Each transformer will be subjected to the following individual tests:

· Measurement of voltage ratio at all taps

· Check of phase displacement and vector group

· Measurement of winding resistance at all taps

· Measurement of insulation resistance (IR) & Polarization Index (PI)

· Measurement Tan delta of winding and bushing

· Measurement Tan delta of oil

· Measurement of no-load loss

· Short circuit impedance and load loss measurement at the principal and extreme taps

· Measurement of dissolved gasses in dielectric liquid

· Check On Load Tap Changing (OLTC) Equipment

· Check instrumentation

· Checking the oil tightness of the tank

The PROVIDER must send to the COMPANY all the certificates with the verifications performed in the factory, as well as the list of tests necessary for the commissioning of the equipment.
8.2 ON-SITE TESTS

The PROVIDER prepares the testing procedures for the Equipment object of contracted work.  He ensures the availability of the organizing and participating personnel, in terms of quality, number and necessary time, based on the time schedule defined by the general planning for tests:

· Partial tests

· Assembly tests

· Hot tests in the exploitation environment

· Adjustment tests

· Industrial Commissioning

· Performance tests

The documentation supplied by the PROVIDER must describe in detail all tests, preconditions, constraints for exploitation, test procedure, report of the test and checklists.

8.3 CONFORMITY OF THE EQUIPMENT, OBJECT OF THE CONTRACTED WORK
The PROVIDER will strictly follow the instructions attached to the technical specification.
The equipment as a whole must be CE certified and meet the requirements and rules of the European directives in terms of environmental protection.
8.4 COMMISSIONING
8.4.1 Industrial Commissioning
The PROVIDER will comply strictly with IT DP 045 “General rules to be applied by LG contractors”.
8.4.2 Stand-by and intervention
During the industrial commissioning and ramp-up phases, the PROVIDER will have to ensure a stand-by team under the form of:

· Permanent presence on-site daily shift and on COMPANY request in week-end and holidays, night or afternoon shift, for 1 week after start-up; 

· Permanent phone services for technical support and interventions, if necessary, with arrival on site in 1 hour, for a period of 1 month after start-up

This (these) permanent presence(s) will be maintained until achieving the operation of the installation delivered by the PROVIDER, as per the specification
8.5 TRAINING
The training will be performed with training documents established by the PROVIDER, in Romanian and English language. The PROVIDER will submit all the documents necessary for the exploitation and maintenance of supplied installation:

· Constructor file

· Exploitation and maintenance instructions

· CE Conformity file

The training sessions will be organized thus to comply with the proper development of different phases of the project, by ensuring the necessary know-how to different intervention parties, at the adequate moment.

The PROVIDER will provide for this training the necessary personnel having perfect and very accurate knowledge about the Equipment.
8.5.1 Personnel to be trained by the PROVIDER

· The project group of the COMPANY having general knowledge about the tools and techniques applied for the execution of the equipment ;

· The personnel for interventions during troubleshooting and for the maintenance of equipment and materials – 10 peoples working in 4 shifts.


8.5.2 Location for the Training
· On-site, in the plant of the COMPANY
8.5.3 Time schedule of the training
The ensemble of this training will be organized thus to comply with the proper development of different phases of the project, by providing the necessary know-how to different intervention parties at the adequate moment.

The PROVIDER will specify in his offer the time schedule for the training period.
8.6 RECEPTION
The PROVIDER will comply strictly with IT DP 045 “General rules to be applied by LG contractors”. The Reception will take place 3 months after the Industrial Commissioning, under the reservations that:

· The work executed by the PROVIDER, as well as the Equipment object of contracted work, achieve the results and performances defined in article 5 “ Results and Performances to be achieved and measurement of results and performances»

· The PROVIDER has complied with all his contractual obligations.
9 GUARANTEE PERIOD

The warranty period for the good execution of the equipment is 24 months from PAC.
In OPTION the seller will quote an addional guarantee period up to 48 months.
10 DOCUMENTS TO BE SUPPLIED
All the documents to be supplied will be in Romanian and English language. The documents issued in a foreign language have to be supplied in the “original language” version and the translation in the Romanian language. They will be updated and sent during the execution of the work, as per established planning. The final versions of all documents, updated and accurate, will be submitted to the COMPANY prior to the Industrial Commissioning.
10. 1    LIST OF DOCUMENTS TO BE SUPPLIED (NON-EXHAUSTIVE LIST)
· Quality Plan of the project as per ISO 9001 / 9002 / 14001

· Drawings and documentation for electric and for the erection of the equipment 

· Drawings for assemblies, sub-assemblies, details with the detailed list of drawings

· General layouts for implementation

· Sub-contracting of his scope of supply

· Particular technical specifications

· Calculation notes.

· Developed diagrams

· The list of tasks for acceptance and tests

· Reliability study

· Study for safety during conception

· Study for environment protection according to SR EN ISO 14001:2015

· Synthesis of TPM/WCM measures and actions

· Study and execution planning (MS Project 2000)

· Detailed planning for erection and tests (MS Project 2000)

· List of operations for erection and verification

· Description of operational modes for erection and tests

· Technical control file and protocol for tests

· Listing and adjustment sheets

· Instructions for operation, exploitation and maintenance including Lockout/Tagout process

· Preventive maintenance plan

· Certificatului CE

10. 2  DIFFUSION METHODS OF DRAWINGS
The PROVIDER will comply strictly with IT DP 045 “General rules to be applied by LG contractors”
10.3 PARTICULAR SPECIFICATIONS REGRADING THE DIFFUSION METHODS

The documentation will be delivered:

· On paper – 3 files

· On DVD (electronic format printable pdf/tiff and editable PDF/DOC/XLS) – 3 pcs
11 DELAYS – PLANNINGS
The key dates for the development of the business are:
Pre-contractual stage:
	Subject
	LIBERTY
	PROVIDER
	Deadline

	Request of quotation
	x
	
	20.02.2023

	Confirmation for participating in the offer
	
	x
	28.02.2023

	Initial technical offer & site visit optional
	x
	x
	15.03.2023

	Sending final technical offer
	
	x
	31.03.2023

	Comercial negociation
	x
	x
	30.04.2023

	Contract sign.
	x
	x
	30.05.2023


After the contract is signed:
	Contract:
	Day D

	Inform and documentation
	D + 1 week

	Submission of documentation and the project quality plan
	D + 2 weeks

	Technical  validation
	D + 4 weeks

	Start of equipment manufacturing
	D + 1 month

	Shop test assembly / Acceptance
	D + 8 months

	Delivery of equipment DDP Liberty Galati
	D + 10 months

	Start of erection on-site
	D + 11 months

	End of erection on-site
	D + 12 months

	Tests and commissioning
	D + 12 months

	Reception (PA)
	D + 15 months


The PROVIDER draws up and provides his Planning by specifying the main phases, including the preparation studies and works.

The PROVIDER also establishes the following different planning and ensures the compliance with:

· General Time Schedule of the project, allowing the time positioning of the following:

· Studies.

· The dates for the submission of documents 

· The reviews of conception

· The procurement materials
· Manufacturing and testing in the factory
· Transportation

· Training

· Supervised the on-site erection.
· The tests and the industrial commissioning.

Detailed Time Schedule for the on-site erection by specifying the main phases, including the preparation works. In particular, the PROVIDER specifies all the phases requiring the stoppage of the installation, therefore of the production
12 PROCEDURE FOR QUALITY CONTROL
The PROVIDER will comply strictly with IT DP 045 “General rules to be applied by LG contractors”
13 PRESENTATION OF THE OFFER
13.1 PRESENTATION OF THE TECHNICAL OFFER

In his offer, the PROVIDER has to strictly comply requirements of the Technical Specification and submit a TECHNICAL OFFER with all the relevant technical information about the equipment.
The PROVIDER will complete the technical sheet with the specific data of the equipment offered. (see the Technical sheet No 1: Power transformer 40MVA-110/33kV from annexes)
13.2 PRICE BREAKDOWN

The PROVIDER will comply strictly price format below:
	No
	Substation
	Procurement of items
	PCS
	Price breakdown [Euro]
	Cost [Euro]

	
	
	
	
	Equipment¹
	Services²
	

	1
	SRA17
	Oil-immersed 3-Phase Power Transformer with 2 inf; OFAF; 40MVA; 110/33kV; 50Hz; 12.5%; Ynd11; outdoor install
	1pcs
	-
	-
	-

	2
	SRA12
	Oil-immersed 3-Phase Power Transformer with 2 inf; OFAF; 40MVA; 110/33kV; 50Hz; 12.5%; Ynd11; outdoor install
	1pcs
	-
	-
	-

	TOTAL COST [Euro]
	
	-
	-
	-


Remarks:

1) The price of the equipment includes the following: design, engineering, manufacture, testing, and delivery at the site including all related materials and accessories
2) The price of the services works includes the following: supervision of unloading on the site, supervision of the erection, and all testing and commissioning services of the Power Transformers.
The PROVIDER will submit the deadline for delivery of equipment.
14 ANNEXES
· IT DP 045 “General rules to be applied by LIBERTY GALATI contractors”
· IT DP 044 General safety instructions for External Companies that work on the beneficiary’s sites

· IT DP 046 WCM Specification for supplier
· Technical sheet No 1: Power transformer 40MVA-110/33kV
TECHNICAL SHEET NO. 1 POWER TRANSFORMER 110/33 KV – 40 MVA
	No
	Description
	UM
	Technical data

	
	
	
	Required
	Bidder

	1
	Climatic and environmental conditions
	
	
	

	1.1
	Installations
	
	Outdoor
	

	1.2
	Altitudinea
	m
	<1000m
	

	1.3
	Ambient temperature

 Maxim

 Daily average

 Annual average

 Minimum
	ºC

ºC

ºC

ºC 
	+40 ºC

+30 ºC

+25 ºC

-35 ºC
	

	1.4
	Relative humidity
	%
	100
	

	1.5
	Degree of pollution (CEI 60815)
	
	III
	

	1.6
	The degree of aggressiveness of the atmosphere
	
	Polluted
	

	1.7
	Seismic class
	
	0.3g
	

	1.8
	Max wind speed with ice
	m/s
	22m/s
	

	1.9
	Max wind speed without ice
	m/s
	36m/s
	

	1.10
	The thickness of the ice layer
	mm
	24mm
	

	1.11
	Exposure to solar radiation
	
	direct
	

	1.12
	Air pressure
	mmHg
	760±15
	

	1.13
	Mechanical stability to earthquakes with the following ground accelerations:
· in the horizontal plane (ag)
· in the vertical plane (avg)
	g

g
	0.35

0.24
	

	2
	Conditions imposed by the energy system
	
	
	

	2.1
	Rated primary voltage (Un)
	kV
	110
	

	2.2
	Highest primary voltage for equipment (Um)
	kV
	33
	

	2.3
	Rated frequency (fn)
	Hz
	50
	

	2.4
	The neutral system treatment of HV networks
	
	Solidly grounded
	

	2.5
	The neutral system treatment of MV networks
	
	Impedance earthing
	

	2.6
	Application 
	
	Photovoltaic parks
	

	2.7
	Duty
	
	Cyclic
	

	3
	Electrical characteristics
	
	
	

	3.1
	Type transformer
	
	Oil-immersed
Power Transformer
	

	3.2
	Applicable Standard
	
	IEC 60076
	

	3.3
	Provider
	
	Will be specified
	

	3.4
	Country of origin
	
	Will be specified
	

	3.5
	Rated power (Sn)
	MVA
	40MVA
	

	3.6
	Primary / Secondary rated voltage 
	kV
	110/33kV
	

	3.7
	Primary / Secondary maximum voltage
	kV
	123/36kV
	

	3.8
	Primary / Secondary current
	A
	210/700A
	

	3.9
	Frequency
	Hz
	50Hz
	

	3.10
	Number of phases / of windings
	
	3 phases / 2 inf
	

	3.11
	Voltage adjustemnt on HV:
- Adjustment type
- Adjustment range
- Number of adjustment positions
- Control voltage plot switch VAC
	
	On-load

110kV±9x1.78%

19 taps

220VAC
	

	3.12
	Vector group
	
	Ynd11
	

	3.13
	Impedance voltage
	%
	12.5%
	

	3.14
	Insulation level of winding:
1. Rated impulse withstand voltage of lightning voltage (1.2/50µs):
· HV winding (110 kV)
· The HV neutral
· MV winding (33 kV)
2. Induced voltage (150 – 200Hz):
· HV winding
· MV winding
3. Applied voltage (50Hz, 1 minute):
· HV winding
· The HV neutral
· MV winding
	kVmax

kVef

kVmax
	550kV

325kV

170kV

230kV

70kV

185kV

140kV

70kV
	

	3.15
	Tan delta of winding
	%
	<0.5%
	

	3.16
	Maximum Permissible Losses
· No Load (Po)

· At the rated current (Pcu)

According to Regulation (EU) NO. 548/2014 of the CE of May 21, 2014, regarding the implementation of Directives 2009/125/EC
	kW

kW
	Will be specified

Will be specified
	

	3.17
	No load current at rated voltage (Io=%In)
	%In
	Will be specified
	

	3.18
	Primary/Secondary winding conductor material
	AL/Cu
	Will be specified
	

	3.19
	The insulation and cooling medium
	
	Mineral oil
	

	3.20
	Type of magnetic core
	
	With columns
	

	3.21
	Maximum allowable overtemperatures for 40ºC ambient temperature in the:
· Winding
· Oil
· Magnetic core
	°C

°C

°C
	≤65°C

≤60°C

≤65°C
	

	3.21
	Noise level
	dB
	SR EN 60076-10
Will be specified
	

	3.22
	Admissible overloads without exceeding allowed overtemperatures:
· After long-term operation at 50% Sn

· 10% overload
· 30% overload
· 40% overload
· 50% overload
· After long-term operation at 100% Sn

· 10% overload
	
	SR EN 60076-7

Will be specified
	

	4
	Constructive characteristics
	
	
	

	4.1
	Constructive type
	
	with oil
	

	4.2
	Installation place
	
	outdoor
	

	4.3
	Cooling mode
	
	OFAF
	

	4.4
	Transformer insulating medium
	
	Mineral oil
	

	4.5
	Type of magnetic core
	
	With columns
	

	4.6
	Gauge:

· longitudinal

· transverse
	mm

mm
	1490

2950
	

	5
	Transformer cooling system
1 Box external automation ventilation and oil pumps mounted on the transformer
2 Temperature sensor system with 3 adj.stages:
- Stage I - Starts ventilation group 1
- Stage II - Starts ventilation group 2
- Stage III - Transformer trigger command
3 Temperature sensor system communication and thermometer for transformer (EN 13190)
4 Oil flow monitor devices with electrical contact
5 Transmission of analog quantities
6 A/M ventilation selection switch
7 Cooler Bank Arrangement
8 Fan motors characteristics (400V, 50Hz)

9 Oil pomp motors characteristics (400V, 50Hz)
	Yes/No

Yes/No

Yes/No
Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No
	Yes, Will be specified

Yes, Will be specified

Yes, Will be specified

Yes, Will be specified

Yes, Will be specified

IEC61850

Yes, Will be specified

2x50%

Yes, Will be specified

Yes, Will be specified
	

	6
	Tank details

- material
- the thickness of the zinc layer

- the thickness of the side walls

- the thickness of the bottom of the tank

- cover thickness

- overpressure min. at the bottom of the tub

- the minimum vacuum value

- overpressure protection - valve

- the heat given off by radiation at the surface
	mm
mm
mm
mm
bar
mbar
	Steel protected against corrosion by painting
Yes, Will be specified


	

	7
	Conservative – Details
- material
- volume
- oil volume max, min

- separately compartmentalized for the tub transformer and for that a switch under load

- oil level indicators in the two compartments of the conservatory. Indicators must be provided with alarm contacts for the minimum level and maximum oil and will be able to transmit the information remotely to everything level field.
	dm³

dm³
	Steel protected against corrosion by painting
Yes, Will be specified
Yes, Will be specified

Yes, Will be specified

Yes, Will be specified
	

	8
	Gas relay (Buchholz type) - Details

- Number of contacts

- The alarm and trigger contacts must be independent.

- Diameter of the pipe connecting to the relay tank

- The possibility of adjusting the relay, so as not to trigger at a short-circuit power close to the maximum transformer (GVA)
	
	2
Yes, Will be specified

Yes, Will be specified

Yes, Will be specified


	

	9
	Magnetic circuit – Details
Magnetic core with columns made of tin cold laminated silica with oriented crystals having high permeability and low losses
	
	Yes, Will be specified
	

	10
	Wraps – Details

The type of wrapping

Conductor material

Maximum current density at nominal power
	A/mm²
	Continue
Cupper

Yes, Will be specified
	

	11
	HV bushings - line terminal and neutral

- manufacturer name

- constructive type

- reference standard

- voltage class

- rated current

- withstand voltage at f ind, 1 min. dry/wet

- withstand voltage at lighting impulse wave 1.2/50, polarity Positive Negative

- creepage distance

- isolated passage mass

- admissible static and dynamic requests

- max. transformer oil temp

- admissible scc currents : thermal 2 s
- admissible scc currents : dynamic
	kV

A

kV

kV cm/kV kg

daN

ºC

kA

kA
	Yes, Will be specified
OIP
IEC 60137:2008

123kV
min. 630A
185/185kV
450/325kV
2.5cm/kV
will be specified

will be specified

105 ºC
will be specified

will be specified
	

	12
	MV bushings 

- manufacturer name

- constructive type

- reference standard

- voltage class

- rated current

- withstand voltage at f ind, 1 min. dry/wet

- withstand voltage at lighting impulse wave 1.2/50, polarity Positive Negative

- creepage distance

- isolated passage mass

- admissible static and dynamic requests

- max. transformer oil temp

- admissible scc currents : thermal 2 s
- admissible scc currents : dynamic
	kV

A

kV

kV cm/kV kg

daN

ºC

kA

kA
	Yes, Will be specified
OIP
IEC 60137:2008

36kV
min. 1250A
70kV
170/170kV

2.5cm/kV
will be specified

will be specified

105 ºC

will be specified

will be specified
	

	13
	The transformer must be able to operate continuously at rated power without faults if the supply voltage is increased by:
	%
	10%
	

	14
	Insulating oil

- the total volume

- reference standard

- type
	m³
	will be specified

SR EN 60296

Mineral – TR30 type
	

	15
	Characteristics of the power source with electrical energy for measuring circuits, protection, signaling, force
	
	400VAC (three-phase)

230VAC (singlephase) 220VDC
	

	16
	Samples and tests
	
	Yes, Included
	

	17
	Degrees of protection

- of the transformer, inside the tank

- for 110kV, 33kV and neutral terminals

- for caskets
	
	IP 65

IP 00

IP 55
	

	18
	Overall dimensions:

- the length

- the width

- height
	mm

mm

mm
	will be specified

will be specified

will be specified
	

	19
	Mass:

- total weight
- max. table of decoupage
- during assembly
- for maintenance (cap, core, windings)
- the total mass of the oil
- maximum transport mass
	To

To

To

To

To

To
	will be specified

will be specified

will be specified
will be specified

will be specified

will be specified
	

	20
	Reliability conditions :

-standard usage period

-availability

-the average time of good operation
	Years

%

h
	30years

99.97

306000
	

	21
	Delivery dates
- mass of the heaviest package

- dimensions of the largest package (L x W x H)
	To

mm
	will be specified
will be specified
	

	22
	Tapchanger (acc IEC 60214)
	
	
	

	22.1
	Type
	
	will be specified
	

	22.2
	Arc extinguishing medium
	
	will be specified
	

	22.3
	Drive mechanism
	
	electric motor 400VAC
	

	22.4
	Local and distance indication of plot position
	Yes/No
	Yes
	

	22.5
	The plot switch box must be equipped with command, control and protection devices
	Yes/No
	Yes
	

	22.6
	The hand-operated device must be located on the transformer so that it can be operated by a man on the ground (approx1.5m)
	Yes/No
	Yes
	

	22.7
	For manual control in automatic mode, the electric control (local or remote) must be blocked
	Yes/No
	Yes
	

	22.8
	Rated passing current max.
	A
	will be specified
	

	22.9
	Rated test current
	kA
	will be specified
	

	22.10
	Max duration of SCC current
	s
	will be specified
	

	22.11
	Rated peak test current
	kA
	will be specified
	

	22.12
	Rated step voltage max. U
	V
	will be specified
	

	22.13
	Rated capacity
	
	
	

	22.14
	Number of working positions 
	
	min19
	

	22.15
	Rated insulation level, highest voltage for equipm
	kV
	will be specified
	

	22.16
	Rated withstand voltage at lighting impulse 1,2/50
	kV
	will be specified
	

	22.17
	Test voltage at industrial frequency 50 Hz 1 min
	kV
	will be specified
	

	22.18
	Oil compartment sealed to pressure
	bar
	will be specified
	

	22.19
	The number of contacts switching maneuvers of switch, at rated current without their replacement
	
	Min 600000
	

	22.20
	The number of breaker operations, at rated current without its review
	
	Min 300000
	

	22.21
	Test pressure
	bar
	0.6bar
	

	22.22
	Temperature range
	°C
	-25°C……+105°C
	

	23
	Thermometer for measuring temperature oil, with local indication, mounted on the tank transformer, at human height, contacts of alarming and triggering and the possibility of remote transmission of the measured temperature
	Yes/No
	Yes
	

	24
	Current transformers included in the terminals
	Yes/No
	No
	

	25
	Thermometer for measuring winding temperature, with local indication, mounted on the transformer tank, at human height, alarm and trip contacts and the possibility of remote transmission of the measured temperature
	Yes/No
	Yes
	

	26
	Environmental requirements
	
	
	

	26.1
	The packaging will meet the essential requirements provided for in Law 249/2015.

Note: Wood packaging waste is not a hazardous waste if it has not been impregnated with substances harmful to humans and the environment
	
	It is respected by manufacturer
	

	26.2
	The sum of lead concentration levels, cadmium, mercury and hexavalent chromium present in packaging or in their components to be lower than 100 parts/million according to Law 249/2015
	
	It is respected by manufacturer
	

	27
	Packaging and transport
	
	
	

	27.1
	Transport position
	
	verticaly
	

	27.2
	Indication of mass and weight
	
	will be specified
	

	27.3
	Marking and labeling
	
	will be specified
	

	28
	FAT tests
	Yes/No
	Yes
	

	29
	Minimal technical documentation that will be sent in the frame work in the offer
	Yes/No
	Yes
	

	29.1
	List of spare parts and special maintenance tools advisable
	Yes/No
	Yes
	

	29.2
	List of type, individual and site tests
	Yes/No
	Yes
	

	29.3
	Drawings, technical books, user manual, instructions assembly and commissioning, operating instructions and maintenance in Romanian
	Yes/No
	Yes
	

	29.4
	Evidence certificates for individual tests, copies of verification slips, for type tests
	Yes/No
	Yes
	

	29.5
	Reference lists
	Yes/No
	Yes
	

	29.6
	Warranty certificate
	Yes/No
	Yes
	

	29.7
	Tables with guaranteed technical characteristics, completed
	Yes/No
	Yes
	

	29.8
	Declaration of conformity CE
	Yes/No
	Yes
	

	30
	GUARANTEES
After PAC
	months
	24 / 48 months
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