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1 Scope of work. 

This Specification details the technical and quality assurance requirements for 
design, manufacture, testing, shipping and unloading at EAPC Yotveta. 

 

2 Purchaser. 

 

3 Scope of supply. 

Will be installed 161kV circuit breakers with three/one pole operation types. 

4 Warranty. 

All materials and components of the circuit breaker shall be new and unused. 
 

The function of the circuit breaker shall be warranted against defects in 
material and workmanship for proper, continuous operation at full capacity under the 
specified service and site condition including all equipment, for a period of five years. 

 
Immediately after receipt of notice of failure, the supplier shall take action to 
repair/replace on site the failed equipment at no cost to the purchaser. The 
procedure of repair/replacement shall be  approved by purchaser. 

 
The warranty shall cover the expenses for in–out dismantling, removal, 
transportation to factory or repair facility, repair, test, return shipping, installation, 
inspection and field test. 

 

5. general terms   
 
 
The supplier will provide the Eur1 certificate upon acceptance of the item, 
along with the technical data sheet.  
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6 System Conditions. 

 
Rated System Voltage, kV 161 
Maximum System Voltage, kV 170 
Minimum System Voltage, kV 152 
Neutral  HV side grounding                                            Effectively grounded 
Neutral  MV side grounding                                            Trough grounding transformer 
Range of frequency variation, Hz                                                        125 (peak) 
 

7 Site and Environmental Conditions. 

The circuit breaker will be used for energizing 20 MVA transformer at Yotveta  
 

The weather conditions are as follows: 

Atmosphere Dust and corrosive 

Altitude above the sea level < 1000 m 

Minimum ambient temperature -5 °C 

Solar radiation heating effect 1120 W/m²  

Maximum ambient temperature 65 °C 

Maximum relative humidity 90% 

Seismic condition acceleration 0.5g 

Wind load 34 m/s 

Low/high air pressure 70/106 kPa 

Rain intensity 15 mm/min 

Pollution Zone III As defined by IEC 60815-2008 

 
The circuit breakers must be designed for outdoor and sub-tropical climates. Taking 
in consideration environmental conditions, painting procedures of the external 
exposed metal parts shall be according to the requirements for such conditions. 
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8 Standards. 

The circuit breaker shall be designed, manufactured and tested in accordance 
with the relevant, up to date published Recommendations of IEC standards. All  
aspects not covered by IEC/CEI standards shall conform to French (NF) and German 
(VDE or DIN) standards. 

In case the requirements in this Specification differ from those in any standard, 
the circuit breaker shall conform to the requirements in this Specification. 

 
The main IEC recommendations considered are: 
IEC 60028 International standard for resistance for copper 
IEC 60034 Rotating Electrical Machinery 
IEC 60050 International Electro technical Vocabulary 
IEC 60056 High voltage AC circuit breakers 
IEC 62271-100 “High-voltage switchgear and control gear – Part 100:  
Alternating-current circuit-breakers” 
IEC 59 Normal IEC currents 
IEC 60060 High voltage testing techniques 
IEC 60071 Insulation coordination 
IEC 60072 Dimensions and power ranges of rotating electrical machines 
IEC 60137 Insulated bushings for AC voltages greater than 1000 V  
IEC 233 Tests on Hollow Insulators for Use In Electrical Equipment 
IEC 267 Guide for testing circuit breakers with regard to switching on and off  
during a phase discrepancy 
IEC 269 Low voltage fuses 
IEC 445 Identification of equipment terminals and the ends of certain 
designated leads and general rules for an alphanumeric system 
IEC 60617 Graphical symbols for diagrams 
IEC 60947 Low-voltage switchgear and control gear 
NEMA 107 Methods for measuring radio disturbance voltages in high voltage  
equipment 
 
In case some of listed standards will be replaced at the moment of  
manufacturing, the new standard requirements prevail. 
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9 Circuit Breakers Data – Minimal Technical 
features Requirements. 

 

Parameter Info 

Nominal voltage 161kV 

Highest rated equipment voltage 170kV 

Frequency 50 Hz 

Number of poles 3 

Number of trip coils 2 

Control gears Three polar/one polar 

Earth fault factor 1.4 

Line surge impedance 375 Ω 

Current Characteristics  

Rated current for continuous service 3150 A 

Cut-off current for short circuits (1 second) 50kA 

Current to be carried by breaker when closed for 1 second 50 kA rms 

Rated peak short-circuit current 125 kA 

Maximum permissible percentage of the DC component ≤ 45% 

Insulation levels:  

Rated insulation levels (kV peak/kV rms) 750/325 

Rated lightning impulse withstand voltage to earth 750 kV peak 

Rated lightning impulse withstand voltage across breaking unit 860 kV peak 

Switching Cycle:  

Operating sequence O-3min-FO 

Break time < 50 msec 

Auxiliary Power Supply  

Supply voltage for closing and tripping circuits 48 VDC 

Motor recoil spring 230 VDC/AC 

Heating resistor 230VAC 
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10 General Information. 

Three-pole circuit breakers with separate poles switching in SF6, with common 
spring-type mechanism, designed for outdoor use. 

 

11  Operation. 

Line circuit breakers shall permit fast reclosing during single phase or three phase 
short circuit, after an adjustable delay that allows the extinction of the arc, a rated 
operating cycle 0- (t) -FO-3 min-FO with adjustable (t) between 0.3 and 15 seconds. 

 

12  Actuation. 

a) Circuit breakers shall be operated by a single-pole spring-type device for line bays 
and couple, three-pole control for circuit breakers for transformer bay. 
b) Each circuit breaker will be delivered with its control cabinet and electrical and SF6 
connections between poles and cabinets. It is understood that all circuits to be 
connected to the outdoor facility will be grouped together in the cabinet. 
c) Opening and closing shall be REMOTE only, controllable through of a set of 
pushbuttons with a mechanical safety interlock and a "local-remote" lockable 
switch, are installed in the external field control panel. 
d) Opening must be mechanically forced in an emergency by activating a device 
located in the control cabinet. It must be possible for one man to carry out the action, 
without excessive effort. 
e) The switching devices will be equipped with two independent tripping coils per 
pole for circuit breakers with single-pole control, or by two independent tripping coils 
for circuit breakers with three pole control. 
f) Each actuator will be equipped with automatic devices blocking operation in case 
of an internal fault (like low SF6 pressure, etc.) with an alarm contact. 
g) Each operating unit shall be equipped with a mechanical operation counter, a 
counting device for the number of starts for each motor, when necessary, and a local 
mechanical indicator indicating an open or closed position of the device. 
h) A sufficient number of auxiliary contacts indicating circuit breaker status in closed 
and in open position. 
i) In addition to the contacts necessary for the operation of the circuit-breakers, the 
extra position indication contacts shown below must be provided and connected to 
terminal blocks in the motor drive box: 
j) At least 18 spare contacts closed in open position and 18 spare contacts closed in 
closed position of the circuit-breaker must be available wired to terminal blocks in 
motor drive box. 
k) A device indicating a position discrepancy between poles will be provided for 
single-pole operated circuit breakers. 
l) An anti-pumping device will be provided to prohibit two successive closures 
separated by a trip if in the meantime the close command is maintained. 
m) Each circuit-breaker will be equipped with a lock that prevents the disconnectors 
from being operated when the circuit-breaker is in the closed position. 
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The circuit breaker will be equipped with a lock and captive key when the bolt is 
retracted, which is when the circuit breaker is closed, meaning that the electrical 
contact for opening the circuit breaker will allow the key to be removed. 
When the key is removed, bolt out, the control of the circuit breaker will be locked 
electrically and mechanically in the open position, therefore making reclosing 
impossible. 
Each disconnector will be equipped with a lock controlled by the same key, a disc 
with two notches to release the key regardless of the position of the disconnector, 
whether it is open or closed and locked. 
n) The insulation of auxiliary circuits and motors shall be provided for a test voltage of 
2000 V eff./1 min. 
o) Each cabinet will be equipped with an anti-condensation heating element powered 
by alternating current and controlled by an individual thermostat and lighting device 
powered by alternating current and controlled by opening the cabinet door. 

 

13 Design and Construction. 

14 Characteristics. 

 
Circuit-Breakers for outdoor operation shall be of the "Live tank" type with "puffer" or 
"auto-puffer" under SF6 type switch equipped with a spring mechanism. 

 
The circuit-breaker mainly consists of: 

– the arcing chambers and possible dividing capacitors. 
– the porcelain insulators, supporting the arcing chambers. 
– the arcing chamber actuating devices, including the energy storage devices 

making it possible to complete the O-C-O actuating cycle. 
– the galvanised steel structures supporting the pole isolators. 
– a control cabinet containing the auxiliary control, resetting and monitoring 

systems. 
– the electrical connections between the control cabinet and the arcing chamber 

actuating devices. 

15 Insulated Bushings. 

High voltage insulators will be made of porcelain, in one piece, and should be 
flawless and fully glazed. Stacking designs are not acceptable. The glazing must be 
smooth, hard, of a uniform brown color, and must cover all exposed parts of the 
insulator. 

The outer insulation should not be sensitive to the weather, acids, alkalis, dust 
and rapid temperature changes that may be encountered during operation. The 
porcelain must not be in direct contact with hard metal parts and, when necessary, 
seals will be placed between the porcelain and accessories. All parts of the porcelain 
in contact with seals must be carefully ground and free of varnish. Hollow porcelains 
must complete and meet the standards of IEC tests, recommendation 233. 
The creepage distance shall be at least 31 mm/kV. 
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16 Control Cabinet. 

a) Operating devices, auxiliary switches and associated relays, control switches, 
control cable terminal blocks and other auxiliary equipment for circuit breakers shall 
be installed in pest-proof and weatherproof metal cabinets, whereas the protection 
level shall be meet the standards for an IP54 category. Preferably the cabinets to be 
installed on the circuit breaker support structure, but if not possible they can be 
placed on the ground. 
b) The cabinets must be rigid and must include the metal frames as necessary for 
mounting on the circuit breaker support structure or on concrete foundations. Access 
to the cabinets will be through rigid lockable doors and will be covered by 
waterproofing material suitable for the specified climatic conditions. Sunshades and 
awnings to prevent water infiltration will have to be fitted. 
c) Cabinets must be properly ventilated with ventilation vents that are equipped with 
an insect screen made of a brass lattice attached to a frame inside the cabinet. The 
separations between cabinet cells (if any) will have to be perforated to facilitate air 
circulation. Also, an anti-condensation heating element must be installed. It must be 
controlled by a unipolar contactor mounted in the cabinet. The protection level of the 
cabinet will conform to the specification 1010 - General Provisions. 
d) Doors or access panels should be glazed, if necessary, to allow viewing of the 
instruments without having to open the cabinets. The arrangement of the equipment 
in the cabinet must allow access to the cabinets at any time for maintenance or 
disassembly with a minimum amount of disruption to the associated equipment. 
e) The circuit breaker control position switch and the specified circuit breaker 
operating control switches shall be installed in the cabinet. Circuit breaker control 
from this location will only be used for maintenance purposes or in emergency 
situations. Any position of this selector that inhibits electrical controls will trigger an 
alarm. It must only be possible to close a circuit breaker from its local position when it 
is disconnected. 
f) Where required, approved circuit breaker local control system schematics which 
are a reference to appropriate maintenance plans and instructions and identify the 
individual components inside the cabinet and on the circuit breaker, must be affixed 
to the inside of the cabinet door. These schematics must be marked in a permanent 
manner on an appropriate material for the specific site conditions. 
g) A 220V single-phase 16A receptacle must be installed in each cabinet. All of these 
cabinets must be equipped with a lamp controlled by a switch that is activated by 
opening the door. 
h) Removable gland plate must be provided on the bottom of cabinet, with installed 
not less than 20 pcs of PG21 stainless steel cable glands for external cables. 
i) Grounding bar inside the control cabinet with provision for grounding of external 
control cable screens.  

 
Schematics of the control cabinet must be sent to the Purchaser for review and 
approval before start of their manufacturing. 
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17  Auxiliary Circuits. 

All auxiliary circuits in the control cabinet must have the following rating 
values: 

– 48 volts direct current + 10% - 20%: Relays, contactors, closing and tripping 
coils as well as signaling circuits are connected to this power source. 

– 400 V AC three-phase current, 230 V single-phase current - 50 Hz with a 
voltage variation of 80 to 110% of the nominal value: AC motors, lighting 
fixtures and the heating resistors are connected to this power source. 

 

18 Earthing. 

At least the following grounding provisions shall be made: 
– The circuit breaker base frame, 
– All exposed metal parts of the circuit breaker must be grounded via its base 

frame, 
– Control cabinet. 

19 Corrosion Protection. 

The paint system chosen for the control cabinet and for exposed metal parts 
should provide excellent corrosion protection. After fabrication all metal parts must be 
cleaned and sanded both internally and externally according to BS 4232 standard or 
equivalent, and they shall immediately receive a zinc phosphate rustproofing 
application on the external surfaces. 
This application will be followed by at least two coats of paint that is both 
temperature and atmospheric agent resistant. Repairs of any damage to the paint on-
site will be subject to approval by the Employer. 

 

20 Painting. 

 
All metal parts that are not galvanized, stainless steel or of corrosion resistant 
material and are exposed to oil or water shall be thoroughly cleaned and painted 
according to. 
Painting requirements for all metallic parts exposed to the atmosphere as 
follows:  

Zinc spraying  (m) 150 

Painting coat (m)70 

Topcoat color gray RAL 7038  (m)50 
Anticorrosive protection for onshore and offshore transformer sites, providing 
anticorrosive levels to meet standards of C5 - C5M - C5H -  ISO 20340. CX 

 

21 Nameplates 

Nameplates will be made of anodized aluminum or stainless steel. As a 
minimum, they will indicate information specified in IEC Recommendation IEC 
62271-100 “High-voltage switchgear and controlgear – Part 100: Alternating-current 
circuit-breakers”.  
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A nameplate mounted externally on the circuit breaker shall identify the 
manufacturer, type, serial number and main technical data of the breaker. This 
nameplate must be visible from ground level. 

22 Factory Tests. 

 
The tests shall be performed by the supplier in the manufacturer test facilities. 
The test shall be performed according to this specification and IEC Standard 
requirements, on the circuit breaker completely assembled. Tests not covered by IEC 
shall be performed according to ANSI/IEEE standards. The supplier shall send, as a 
bid document, a list of the equipment and instruments intended to be used for testing 
the specified breaker. The test equipment shall be calibrated in a test laboratory 
accredited to ISO/IEC 17025 or similar. Each individual instrument shall be 0.1 
accuracy class or better. 
Circuit breaker must be from type which had successfully passed type tests on 
independent laboratory, accredited to standard ISO/IEC 17025 or similar. 

 
Each circuit breaker subject of delivery must have passed routine tests in 
accordance with IEC 62271-100 “High-voltage switchgear and controlgear – Part 
100: Alternating-current circuit-breakers” must be provided.  
The purpose of routine tests is for revealing faults in material or construction. 
They do not impair the properties and reliability of a test object. The routine tests 
shall be made at the manufacturer's works, to ensure that the product is in 
accordance with the equipment on which the type tests have been passed. 
 The routine tests should include as a minimum: 

– Dielectric test on the main circuit in accordance with sub clause 7.1; 
– Tests on auxiliary and control circuits in accordance with sub clause 7.2; 
– Measurement of the resistance of the main circuit in accordance with sub 

clause 7.3; 
– Tightness test in accordance with sub clause 7.4; 
– Design and visual checks in accordance with sub clause 7.5. 

 
Daily test results shall be reported to the purchaser at the end of tests day. 

 

23 Packing and shipment. 

The supplier shall pack up the complete circuit breakers to be shipped in such 
manner to avoid any damage during shipment. It is allowed control cabinet to be 
shipped separately packed from the circuit breaker. 
All packages shall be marked for careful handling and shall have their lifting 
and handling marks. All items shall have identification tags and designation. It must 
be clearly indicated which control cabinet to which circuit breaker must be installed. 
The supplier shall provide a packing list including bill of materials shipped. 

.The supplier will deliver all packing in one deliver to EAPC Yotveta substation 
 
One set of SF6 gas bottles must be included in the shipment in amount 
sufficient for final filling-up of the circuit breakers in the scope of delivery, and one 
spare full bottle. A set of all necessary accessories necessary for filling-up and future 
maintenance of the circuit breakers must also be included. 
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The supplier is responsible for any damage of the circuit breaker or it’s 
components during shipping on truck, rail and overseas caused by packing failure. 

24 Installation. 

 
Circuit breakers must be delivered ready for installation on the support 
structure, excluding only coupling of control cabinet and topping-in with SF6 gas to 
be done on site. No any special adjustments of pole operation or other specific works 
to be needed. 

.in his offersupervision  The supplier will not include
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25 Quality Assurance. 

The supplier shall authenticate his ability to design and manufacture HV circuit 
breakers to purchaser specification, IEC standards and other requirements and also 
establishes evidence of the proven engineering, design and manufacture of the 
relevant equipment. The purpose is to ensure that the final product will fulfill its 
service function. 

 
The supplier shall maintain a Quality Management System certified to ISO 
9001 that shall specifically cover the transformer activity in engineering, design, 
manufacture and testing. 
A complete quality assurance manual, describing the execution of all the 
elements of the quality assurance system, shall be available from the supplier as a 
reference for the purchaser or his representative. 
The documents submitted with the bid shall include a description of the quality 
assurance and quality inspection plans that will be used to ensure that the equipment 
design, materials, workmanship, tests, service capability, maintenance and 
documentation, will fulfill the requirements stated in contract documents, standards 
and  specifications. 

 
The supplier is responsible for any sub-suppliers setting up and executing their 
own QA system. 

 
The purchaser or his representative shall have the right at any time, without 
advance notice, to witness any inspection, manufacturing procedure or test at the 
manufacturers plant and to be informed of the results. 
Inspections and tests performed in the presence of the purchaser or his 
representative will not imply any limitation of the supplier’s responsibility. 

 

26 Maintenance. 

Circuit breakers shall be designed so that they do not require maintenance or 
adjustment of the mechanism before 1000 cycles of opening and closing during 
operation. 
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27 Documents. 

28 Bid documents. 

As minimum requirements the bid documents shall include: 
– All documents required in the specification. 
– Technical data sheets filled in and guarranted values. 
– Manufacturers' catalogues and brochures, 
– Reference lists, 
– Type test certificates. 
– Outline drawing including dimentions and mass of the circuit breaker, 
– Drawing of the base with connection points to the support structure, 
– Drawing of the name plate. 
– List and details of non-compliance and deviations from the specification. 

 

29 After contract documents. 

 
The following documents shall be revised and approved by the purchaser: 

– Nameplate drawing. 
– General dimension drawing including all details of dimentions, mass and 

external connections. 
– Drawings of the connectors (to be sent to the purchaser for approval). 
– Schematics of the control cabinet. 
– Test reports of final tests of each circuit breaker in the scope of delivery. 
– Instruction book containing all equipment installation, operation and 

maintenance instructions. 
– All test reports and drawing required shall be included. 
– Layout of transport packages. 
– Identification plates. 
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