
93
PAGE  

Section IX Contract Forms

BIDDING DOCUMENTS 

Package 11:

SUPPLY AND TRANSPORTATION OF PRIMARY EQUIPMENT AND MATERIALS
Project:
INSTALLATION OF THE SECOND TRANSFORMER FOR THE 500KV THOT NOT SUBSTATION
Purchaser:

 NATIONAL POWER TRANSMISSION CORPORATION

SOUTHERN VIETNAM POWER PROJECT MANAGEMENT BOARD (SPMB)
Volume 2 of 3:

Technical Document for Substation 

HCMC, March 2026

TABLE OF CONTENTS

VOLUME 1: COMMERCIAL DOCUMENT

(   VOLUME 2: TECHNICAL DOCUMENT FOR SUBSTATION

TABLE OF CONTENTS

(    VOLUME 2: TECHNICAL DOCUMENT FOR SUBSTATION
PAGES


Section I:
Scope of Supply
I–1


Section II:
Technical Specification
II–1

 
Section III:
Design and Performance Data
III–1


Section IV:
Drawings/Attachments
IV–1

SECTION I

SCOPE OF SUPPLY

SECTION II

TECHNICAL SPECIFICATION

1 SWITCHYARD EQUIPMENT AND MATERIALS


3–21.1
OUTDOOR CIRCUIT BREAKER


3–121.2
DIS-CONNECTORS AND ESES.


3–171.3
SURGE ARRESTER


3–201.4
CT


3–251.5
CAPACITIVE VOLTAGE TRANSFORMER


3–301.6
INSULATORS AND FITTINGS


3–351.7
CONDUCTORS AND FITTINGS


3–361.8
HIGH VOLTAGE ALUMINUM CONNECTOR




1.1 OUTDOOR CIRCUIT BREAKER

1.1.1. Related and applied standard:

[1] Electricity law No. 61/2024/QH15 dated 30/11/2024.

[2] 11TCN-20-2006. 

[3] QCVN QTĐ-5:2008/BCT.
[4] QCVN QKĐ:2009/BCT. 

[5] QCVN 01:2020/BCT. 

[6] QCVN 02:2022/BXD. 

[7] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[8] Document No. 272/QĐ-EVN dated 24/7/2019 and190/QĐ-HĐTV dated 04/12/2024 of EVN.

[9] Document No. 145/QĐ-HĐTV dated 03/10/2022 and No. 149/QĐ-HĐTV dated 15/6/2023 of EVNNPT. 

[10] IEC 60059. IEC standard current ratings. 

[11] IEC 60060. High-voltage test techniques. 

[12] IEC 60071. Insulation coordination.

[13] IEC 60143:2015. Series capacitors for power systems

[14] IEC 60168. Tests on indoor and outdoor post insulators of ceramic material or glass for systems with nominal voltages greater than 1000 V.

[15] IEC 60376:2018. Specification of technical grade sulphur hexafluoride (SF6) and complementary gases to be used in its mixtures for use in electrical equipment

[16] IEC 60815-2:2008. Selection and dimensioning of high-voltage insulators intended for use in polluted conditions. Part 2: Ceramic and glass insulators for a.c. systems.

[17] IEC 62155:2003. Hollow pressurized, unpressurized ceramic and glass insulators for use in electrical equipment with rated voltages greater than 1000 V.

[18] IEC 62271. High-voltage switchgear and controlgear. 

- IEC 62271-1:2007. Part 1: Common specifications for alternating current switchgear and controlgear.

- IEC 62271-4:2013. Part 4: Handling procedures for sulphur hexafluoride (SF6) and its mixtures.

- IEC 62271-100:2008. Part 100: Alternating-current circuit-breakers.

- IEC 62271-101:2012. Part 101: Synthetic testing.

- IEC 62271-109:2008. Part 109: Alternating-current series capacitor by-pass switches.

- IEC 62271-110:2012. Part 110: Inductive load switching.
1.1.2. General

· Definition:

Circuit breaker used for power transmission grid shall be capable of switching high voltage circuit under normal and abnormal operation condition, or under fault occurring on power grid with the same nominal voltage of circuit breaker. Circuit breaker shall be durable and suitable for operating under tropical climate and environment of Vietnam.

Main standards of design, manufacturing and testing of Circuit breaker are IEC 62271-100 and IEC 62271-1. Additional standard applied for Bypass Circuit breaker for Series Capacitor is IEC 62271-109. Additional standard applied for Circuit breaker for Reactor is IEC 62271-110.

· Requirements for standard and environment conditions:  

a. All assembled components of Circuit breaker shall be conformity with regulation, standard of Vietnam, electricity standard, IEC/ IEEE standard, and be capable of stable operating under normal working condition, including climate and environment of Vietnam.
b. Environmental condition:
· Climatic condition
: Tropical

· Average air temperature
: 250C

· Maximum air temperature
: 450C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0,15g
· Creepage distance
: 25mm/kV (For 500kV CB: 31mm/kV)
· Altitude above sea level
: ≤ 1000 m

· Requirements for the electrical system installing the circuit breaker

	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


· Requirement for quality management certificate 

The manufacturer of Circuit breaker shall be certified for quality management system (ISO 9001 or equivalent, remain validity). The manufacturer shall equip lab for factory acceptance test with calibrated testing devices.

The manufacturer shall comply with Vietnam regulation of power saving, environmental issues, intellectual property right, trademark and engineering…

· Basic data for circuit breaker (For detailed specifications see Section III: Design and Performance Data)  

1.1.3. Requirements for components of circuit breaker:

· Circuit breaker:

Circuit breaker shall be designed, manufactured in compliance with standard IEC 62271-100 to be installed outdoor, under operating condition of Vietnam power transmission system. Circuit breaker shall be of single phase type, with one individual operating mechanism for each phase. For the Circuit breaker with a voltage of 110kV and lower, three phases type with 3-poles operating mechanism may be applied. Out of standard IEC 62271-100, Circuit breaker shall be conformity with standards IEC 62271-1, IEC 62271-101, IEC 60060-1, and be subjected to insulation requirement and temperature rise in long term operation.

Circuit breaker shall be so designed, manufactured to ensure safety operation under normal condition as well as under fault occurring, overvoltage atmospheric, switching impulse overvoltage or when tripping short-circuit current.

Circuit breaker shall satisfy Requirements for long term operation current, short-circuit current under various operation conditions, and specified short-circuit current of the Bidding documents without exceeding the temperature limit specified in IEC 62271-100.

Out of exceptional circumstances following Requirements for operating place, rated operating sequence shall be of O-0,3s-CO-3mins-CO with opening/ closing time specified in the Bidding documents, and the Out-of-phase closing/ opening time ≤ 4ms.

Circuit breaker shall be so design to be easy for checking and replacing arc-extinguish chamber and the other malfunctioned/ defects components. Circuit breaker is not allowed to containing holes that is available for bird to nest, leading to faults.

Except the Circuit breakers used for Series capacitor, the 500kV Circuit breaker used for exceptional cases, and depend on working site, it may be additionally equipped with Closing resistor and Grading capacitor (parallel connected with arc-extinguish chamber) the purpose of which is to limit the RRRV. Quantity of Grading capacitor shall be of at least 2 pieces for one phase in order to ensure safety operation.

· Interrupting unit:

Except the Circuit breakers used for Series capacitor, the 500kV Circuit breaker shall normally be equipped with at least two interrupting chambers, depend on working site. Circuit breaker with voltage of 220kV or lower shall be normally equipped with one interrupting chamber. Gas used for insulation and extinguish arc is SF6. Total loss amount per year of SF6 shall be a maximum of 0,5%.

The SF6 used for Circuit breaker shall be conformity with standard IEC 60376. All assembled components of Circuit breaker shall be suitable for working in SF6 environment and with decomposition substances of SF6. Circuit breaker shall be capable of withstanding the greatest pressure that occur in operating period without gas leakage or deformation.

Circuit breaker shall be equipped with gas pressure meter and temperature compensating function. There is monitoring device to detect gas leakage at 2 levels: at the first level, there shall be warning signal, at the second level: there shall be warning signal and lock the lockout circuit. The amount and density of SF6, warning at level 1 and 2 shall be explicitly written in nameplate of Circuit breaker.

Each phase of Circuit breaker shall be equipped with individual one-way valve the purpose of which is to be convenient for filling and venting SF6.

Contact of Circuit breaker shall be made of non-abrasive materials, and be capable of withstanding compression, high temperature caused by arcing interrupting chamber, and ensure long term operation during longevity interval of Circuit breaker.

The operating mechanism shall be made of non-abrasive metal, high mechanical duration, and non-rust. It shall be equipped with anti-skid lock, and be so designed to prevent inseCT from entering. The main drive mechanism shall be made of insulation materials, high mechanical duration, moisture resistance, and be capable of withstanding effect of SF6 and decomposition substances of SF6.

· Support insulator and interrupting chamber insulator:

Support insulator and interrupting chamber insulator shall be made of non-assembled cylindrical porcelain, canopy circle, brown in accordance with standard IEC 62155 or equivalent. Insulator shall ensure thermal and mechanical duration, insulation, operation suitable with environmental conditions and technical specification of the Bidding documents.

Inside interrupting chamber, it shall be equipped with dehumidifier, absorbing decomposition substances of SF6, and may be additionally equipped with high pressure relief to ensure no explosion occurring when pressure rising suddenly. For connection between Support insulators, interrupting chambers and the other parts, bolts shall be applied.


Support insulator and interrupting chamber insulator shall be intended to ensure the clearance between phase and earth; and that between live parts complied with requirement of the Bidding documents.

· Mechanical cubicle and Control cubicle:
a. Mechanical cubicle:

· Circuit breaker shall be equiped with Mechanical cubible in which comprising mechanism, locking device, relays, plugs, terminal blocks, operating counter, light led, heat device, heat relay and other accessories.

· Terminal blocks shall be able to be expanded, and have spare blocks with a quantity of at least 20%. Terminal blocks of closing circuit or tripping circuit shall not be located near ones of AC circuit or DC circuit.

· Mechanical cubicle shall be equiped with the followings:

· Local/ Remote switch (or installed inside Control cubicle, depend on technology of the manufacturer);

· Local Closing/ tripping switch (or installed inside Control cubicle, depend on technology of the manufacturer);

· Meter for countering closing/ tripping times;

· Auxiliary contact and travel switch to control spring and signal status of spring;

· Status of charging spring: there are symbols or letters to indicate charging status of spring.

· Indicator to show the closing/ openning status of Circuit breaker.

· Quantity of auxiliary contact shall be conformity requirement of the Bidding documents.

· Operating mechanism shall be capable of locking Circuit breaker when it is closing or openning; and be capable of closing or openning after reclosing process.

· Operating mechanism and associated accessories shall be capable of withstanding forces arising when operating, in compliance with standard IEC 62271-100, with a mechanical endurance of at least 10.000 closing/ opening times.

· Indicator showing closing/ opening status of Circuit breaker and charging status of spring shall be so located to be easy to monitor without openning the door of Mechanical cubicle.

· Total power of all closing coils and total power of all tripping coils shall not exceed 1200VA for 3 phases. These powers may be greater in case the required closing/ openning time is greater than ones specified in the Bidding documents.

· Mechanical cubicle shall be made from aluminum alloy or stainless steel (Inox 304), and its external enclosure may be painted to be conformity with common specification. Thickness of Mechanical cubicle shall be of at least 2mm. Mechanical cubicle shall withstand harsh weather, with a minimum protection class of IP55. At bottom of Mechanical cubicle, there are holes with their diameter suitable for connecting cable, accompanied by cable-jacks to ensure tightness of cubicle.

b. Common control cubicle:
· For Circuit breaker with a voltage of 220kV and lower, Common control cubicle may be integrated in the Mechanical cubicle.
· Common control cubicle shall be made from aluminum alloy or stainless steel (Inox 304), with a minimum thickness of 2mm. Control cubicle shall withstand harsh weather, with a minimum protection class of IP55. At bottom of control cubicle, there are holes with their diameter suitable for connecting cable, accompanied by cable-jacks to ensure tightness of cubicle; door is equipped with clasp lock and key lock; gasket shall be of high longevity and outdoor type. It is recommended to install control cubicle at nearest position of phase B. Control circuit and protection circuit connecting control cubicle with mechanical cubicle of different phases: it is recommended to use specialized cable and cable-jack produced by the manufacturer of Circuit breaker.
· Control circuit shall be energized by a power supply of 220VDC, in which including:
· Two different tripping circuits (energized by 2 individual power supply) that are suitable for the power supply of 220VDC (+10%, -30%).
· One closing circuit that is suitable for the power supply of 220VDC (+10%, -25%).
· Heat and light circuit inside cubicle shall be suitable for the power supply of 220VAC (+10%, -15%).
· Local control cubicle shall be equipped with the followings:
· Local/ remote switch.
· Local closing/ openning switch.
· Terminal blocks shall be able to be expanded for position with multipal connections, and have spare blocks with a quantity of at least 20%. Terminal blocks of closing circuit or tripping circuit shall not be located near ones of AC circuit or DC circuit. The power supply cable shall be seperated from the control cable.
· Control cubicle shall be equipped with intermidiate relays, time relays, contactors, over current and over voltage protection circuits for motor shall be installed in the common control cubicle for precaution of damage caused by shock arising when Circuit breaker closing/ openning.
· Inside control cubicle, there is common earthing rod, made from copper, with positions for connecting earth, and accompanied bolts and nuts.
· Control cubicle shall be equipped with automatic heating system, automatic led light, AC socket, MCB with auxiliary contact.
c. Requirements for operating:

· Spring of Circuit breaker shall be energized manually or by motor. In normal operation, charging spring by motor shall be automatically started at the same time of finishing one closing cycle. Energizing time shall not be greater than 15s. The energizing process shall not be interupted until finishing. It is unable to closing Circuit breaker when the closing spring has not been fully energized.

· Power supply for motor of energizing spring is 220VDC, and it is recommended to additionally use 220VAC power supply. This motor shall work normally when the power supply in a range of +10% and -15% in comparison with rated value. Motor shall be protected by over current and over voltage circuit.

· Circuit breaker shall be equipped with structure the purpose of which is to prevent operating locally and remotely in the same time. There shall be following circuits: anti-pumping, lockout, alarm, detecting fault of spring charging, and protecting motor, protecting out-of-phase operation, interlocking when one of the followings happen: pressure of SF6 under rated value, spring charging process has not been completed, tripping circuit damaged.

Requirements for cable:

· Cable used for AC and DC power supply shall be seperated, with a minimum section of 2,5mm2. Control cable and signal cable shall be conformity with Circuit breaker of the manufacturer, with a minimum section of 1,5mm2. Secondary cable shall be of type water tight, anti-fire, shield with core made from high quality copper, multi core. Cable used for connecting between Mechanical cubicle and Common control cubicle (single phase circuit breaker): it is recommended to use cable-jack type Plug-in, and supplied by the manufacturer of Circuit breaker.

· Layout and installation:
Circuit breaker shall be so designed to be directly installed on support structure made from hot dip galvanized steel, with plating thickness of at least 80(m. Steel used for manufacturing support structure shall be of high duration type, capable of withstanding mass of Circuit breaker, and satisfy Requirements for the manufacturer. Section of support structure shall be large enough to limit vibration arising when manipulating Circuit breaker. Steel details (steel structure, earthing, bolts and nuts…) shall be hot dip galvanized in compliance with standard TCVN 5408:2007, with plating thickness of at least 80(m, and other current standards of dip galvanized, bolts, nuts…

In case altitude of Mechanical cubicle (Control cubicle) is greater than 1,3m, then the Bidder shall supply additional the facility so that the operator can manipulate.

Steel parts that is non-live, enclosure of equipment, Mechnical cubicle and Control cubicle… shall be directly earthed to earthing system of substation. The earthing point shall be marked with earthing symbol, and located at a position convinient for earthing. Enclosure and door of mechanical cubicle, control cubicle shall be earthed by multi-core insulated copper wire with a minimum section of 1,5mm2.

Circuit breaker shall be accompanied by a aluminum alloy or stainless steel (Inox 304) nameplate, in which sufficiently show all main specification of Circuit breaker in compliance with standard IEC 62271-100. Such specification printed on namplate shall be durable, no fading, and always be visible during operation period.

In installation period, installation manual of the manufacturer shall be strictly complied; accessories used for Circuit breaker shall be qualified, responsive to requirement of the manufacturer. The entire installation and setting of Circuit breaker shall be performed under supervision of expert of the manufacturer, or the supervisor that is certified/ authorized by the manufacturer. Minutes of acceptance, or setting test report for new circuit breaker shall include signature of aforementioned supervisor.

· Accessories: Circuit breaker shall be accompanied by the followings:

Terminal connectors made from aluminum alloy, suitable for connecting with conductor and pole of Circuit breaker.

Bolts and nuts made from stainless steel, accompanied by suitable washers.

Post structure and support structures.

Grease, specialized paper for cleaning surface of contact, spare gaskets, SF6 sufficient for the first filling at site.

Specialized tools accompanied by Circuit breaker: installation tools, tools for manipulating Circuit breaker and energizing spring part of mechanism.

· Other requirements:

The supplied Circuit breaker shall be brand new, without defects, and with explicit and legal CO, CQ; and other relevant documents establishing supplied goods comply with Requirements for technical design and provisions of signed contract.

The Bidder must perform warranty obligation and ensure longevity of Circuit breaker in compliance with applicable regulations on trade as well as regulation of the Bidding documents.

1.1.4. Requirements for Circuit breaker operating with reactor and series capacitor bank
1. Circuit breaker operating with shunt reactor:
a. Circuit breaker shall be designed, manufactured and tested in compliance with the following standards, in order of priority: 

· IEC 62271-110;
· IEC 62271-100;

· IEC 62271-1.

Requirements for technical specification and characteristics of circuit breaker operating with shunt reactor shall be basically similar to transmission line circuit breaker with the same voltage except some particular technical specification and characteristics that exclusive apply for circuit breaker operating with shunt reactor

b. Requirements for testing of circuit breaker shall be carried out for switching of 3 phases or 1 phase. Quantity of testing is 3 cycles for 3 phases circuit breaker and 4 cycles for one phase circuit breaker, in which, each cycle consisting of 20 times.
c. When performing tests of switching inductive load, the peak value of the transient recovery voltage (TRV) for shunt reactor circuit breaker shall meet the following values, corresponding to the recovery time t₃ within a permissible tolerance range of (−20%, +0%):
	Voltage of Circuit breaker, kV
	Peak value of TRV, kV
	Maximum time for reaching peak of TRV t₃, (s  within a permissible tolerance range of (−20%, +0%)

	
	
	Load current 315A
	Load current 100A

	110
	191
	97
	172

	220
	380
	167
	297

	500
	853
	250
	444


d. Requirements for quantity of testing times when performing switching inductive load:
	Value of testing current, A
	Quantity of testing times in 1 cycle

	
	3 phases switching
	1 phase switching

	315 
	20 
	20

	100 
	20 
	20


1.1.5. Requirements for longevity of Circuit breaker:

Mechanical operation times shall not be less than 10.000 (equivalent to class M2).

Number of Closing - Opening times at rated current shall not be less than 2.500.

Number of operating times at the Rated sequence O-t-CO-ta-CO shall not be less than 500.

Number of tripping the short-circuit current with value of 50% of Rated short-cicuit current shall not be less than 30 times.

Number of tripping the short-circuit current with value of 100% of Rated short-cicuit current shall not be less than 10 times.

The two aforementioned requirements for tripping short-circuit (50% and 100% of Rated short-cicuit current) are not imposed on Circuit breaker for Bypass Series Capacitor

1.1.6. Requirements for testing:

· General requirements:

The supplied Circuit breaker shall be accompanied by full documents to establish it’s responsiveness to Requirements for the Bidding documents as well as relating standard IEC for each component of equipment.

The Bidder and/ or the manufacturer shall be liable to submit sufficient minutes, result of Type tests, Routine tests to prove it satisfy requirements for operation, in which:

· Type test shall be issued by independent testing laborotory that is member of STL (Short-circuit Testing Liaison).

· Routine test shall be performed by the manufacturer of the supplied Circuit breaker, and test results shall also be issued by such manufacturer.

· Requirements for tests of Circuit breaker:
Design, manufacturing and testing shall comply with standard IEC 62271-100 (or higher). The Bidder shall submit the following tests:

a. Type test:
The Bidder shall supplied the following type tests that comply with IEC 62271-100:

1) Dielectric test.

2) Temperature rise test.

3) Measurement of the resistance of the main circuits.

4) Short time withstand current and peak withstand current tests.

5) Short-circuit current making and breaking tests.

6) Additional tests on auxiliary and control circuits.

7) Mechanical operation test at ambient temperature, class M1.

For the following cases:

· Circuit breakers (voltage of 500kV, 220kV and 110kV) with specific requirements for over-voltage switching and Rate of Rise of Recovery Voltage (RRRV).
· Exceptional cases decided by competent authority.
Then the Bidder shall submit type tests complied with IEC 62271-100 as follow:

1) Test to verify the degrees of protection of enclosures.

2) Tightness test.

3) Humidity test.

4) Extended mechanical endurance tests on circuit breakers for special service conditions, class M2 rating.

5) Low and high temperature tests.

6) Critical current tests.

7) Short-line fault test.

8) Out-of-phase making and breaking tests.

9) Single-phase fault tests.

10) Switching of shunt reactors and motors as specified IEC 62271-110.

11) Capacitive current switching tests:
· Line-charging current breaking tests.

· Cable-charging current breaking tests.

· Single capacitor bank switching tests.

· Back-to-back capacitor bank switching tests.

b. Routine test:

The Bidder shall submit minutes of factory acceptance tests to prove the supplied Circuit breaker is responsive to the following 6 tests in compliance with IEC 62271-100:

1) Dielectric test on the main circuit.

2) Tests on auxiliary and control circuits.

3) Measurement of the resistance of the main circuit.

4) Tightness test.

5) Design and visual checks.

6) Mechanical operating tests.

The Bidder shall be liable to submit all the aforementioned tests accompanied by their results.

· Requirements for testing for specific Circuit breaker:

a. Additional tests impose on Circuit breaker for Shunt reactor:

The Bidder shall shall additionally submit the following Type tests of Circuit breaker for Shunt reactor compiled with IEC 62271-110:

· Short-circuit current making and breaking tests with performance of Test duty 4 in case of lowest pressure in arc-extinguishing chamber.

· Shunt reactors current switching tests.

b. Additional tests impose on Circuit breaker for Bypass Series Capacitor:

The Bidder shall shall additionally submit the following Type tests of Circuit breaker for Bypass Series Capacitor compiled with IEC 62271-109:

· Bypass making current tests.

· Insertion tests.

1.1.7. Requirements for transportation of Circuit breaker:

Circuit breaker shall be so designed to be easily dismantled, individually packed for each part, with a list of quantity of materials in each shipment, easy for maintenance and transported by machine or manual; and enable to be easily re-installed and operated.

Circuit breaker shall be accompanied by list of materials in each shipment. There shall be measure to prevent penetration of steam, effect of sea water, rain as well as other environmental factors.

1.1.8. Requirements for documents of Circuit breaker:

The Bidder shall be liable to submit the following documents:

1. Required technical data sheet.

2. Drawings of construction, dimension, section of main parts of: Circuit breaker, pole, mechanical cubicle, control cubicle,; quantity, drawing, specifications of gasket and accessories of Circuit breaker.

3. Principle drawing and internal connection diagram of mechanical cubicle and control cubicle.

4. Instruction manual drawings (including drawings of steel structure).

5. All required test reports.

6. ISO certificates and CO, CQ  of goods.

7. Catalogue of the manufacturer and Requirements for SF6 accompanied by Circuit breaker.

8. Documents for instruction and recommendation when conducting packing, transportation, installation, operation, inspection, maintenance of equipment and accessories, overhaul, periodical testing, advanced testing (content and frequency excution of test); common defects and measure to tackle.

1.1.9. Other requirements:

Those requirements that are not specified in the Bidding documents shall comply with EVN and EVNNPT regulations, Vietnamese National Standards (TCVN), IEC or equivalent.

1.1.10. Basic Data of Circuit Breaker

Refer to Technical Data Sheet.

1.1. Dis-connectors switch (DS)
(1) Related and applied standard:

[1] Electricity law No. 61/2024/QH15 dated 30/11/2004.

[2] 11TCN-20-2006 in Decision No. 19/2006/QĐ-BCN dated 11/7/2006 of Industry ministry.

[3] QCVN QTĐ-5:2008/BCT in Decision No. 54/2008/QĐ-BCT dated 30/12/2008.

[4] QCVN QKĐ:2009/BCT in Circular No. 40/2009/TT-BCT dated 31/12/2009 of Ministry of Industry and Trade.

[5] QCVN 01:2020/BCT in Circular No. 39/2020/TT-BCT dated 30/11/2020.

[6] QCVN 02:2022/BXD in Circular No. 02/2022/TT-BXD dated 26/9/2022.

[7] Circular No. 05/2025/TT-BCT dated 01/02/2025 of Industry ministry.

[8] Decision No. 271/QĐ-EVN dated 24/7/2019 of EVN.

[9] Decision No. 211/QĐ-HĐTV dated 30/8/2023 of EVNNPT. 

[10] IEC 60059. IEC standard current ratings. 

[11] IEC 60060. High-voltage test techniques. 

[12] IEC 60137. Insulated bushings for alternating voltages above 1000V.

[13] IEC 60168. Tests on indoor and outdoor post insulators of ceramic material or glass for systems with nominal voltages greater than 1000 V.

[14] IEC 60273. Characteristics of indoor and outdoor post insulators for systems with nominal voltages greater than 1000 V.

[15] IEC 60815-2:2008. Selection and dimensioning of high-voltage insulators intended for use in polluted conditions. Part 2: Ceramic and glass insulators for a.c. systems.

[16] IEC 60865-1:2011. Short-circuit currents - Calculation of effect - Part 1: Definitions and calculation methods.

[17] IEC 62271. High-voltage switchgear and controlgear:

- IEC 62271-1:2017. Part 1: Common specifications for alternating current switchgear and controlgear.

- IEC 62271-102:2018. Part 102: Alternating-current Dis-connectors and earthing switches.

- IEC 62271-108:2020. Part 108: High-voltage alternating current disconnecting circuit-breakers for rated voltages above 52 kV.

- IEC 62271-305:2009. Part 305: Capacitive current switching capability of air-insulated Dis-connectors for rated voltages above 52 kV.

(2) General

1. Definition of DS on power transmission grid:

DS on power transmission grid shall be capable of working in high-voltage switching circuit under normal operation condition, only switching when there is not current in high-voltage circuit or current is lower than the withstanding current of equipment, make safety clearance between live parts and non-live parts. DS shall meet Requirements for durability under climate and environment of Vietnam: be tropicalized, suitable with conditions of operating and installing site. 

The basic standard for design, manufacturing and testing of DS is IEC 62271-102 and IEC 62271-1.

For those DSs that is integrated with switching feature, it is additionally applied with IEC 62271-108.

2. General requirements for standard and environment:

a. All parts of DS shall be so designed and manufactured to meet Requirements for standards of Vietnam, electricity sector, IEC/ IEEE, and be capable of long-term and stable operating under site conditions, including climate of Vietnam.
b. Environment conditions:

· Climatic condition
: Tropical

· Average air temperature
: 250C

· Maximum air temperature
: 450C

· Minimum air temperature
: 00C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0,15g

· Creepage distance
: 25mm/kV 
· Altitude above sea level
: ≤ 1000 m

3. General Requirements for power transmission system:
	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


4. Requirements for quality certificates:

The manufacturer shall be certified with quality management system (ISO 9001:2015 or equivalent, and still be valid) for manufacturing DS. The manufacturer shall have routine test laboratory with necessary devices for routine testing.

The manufacturer shall comply with Vietnam regulations on power saving, environment, intellectual rights, trademark in commercials and technical, …
(3) Requirements for components of DS:
1. DS:
a. DS shall be of 3 poles or single pole type, so designed and manufactured to complied with IEC 62271-102 to be outdoor installation under operating condition of Vietnam power transmission system. In addition to IEC 62271-102, DS shall also comply with IEC 62271-1, IEC 60060, and meet Requirements for insulation durability, temperature rise in long-term operation.
b. DS shall be so designed, manufactured to safety operate under normal condition as well as fault cases, be capable of withstanding the atmospheric over-voltage and switching over-voltage. Specification of DS is stated in the Technical Data sheet of the Bidding documents.
c. DS shall meet Requirements for long-term current and short-circuit current stated in Technical data sheet without exceeding the limited temperature specified in IEC 62271-102.

d. DS shall be so designed and manufactured to not be automatically opened/closed by external forces.
e. DS shall be intended to be easy for inspecting and replacing defected contact and other parts. DS as well as steel structure shall not create holes facilitating birds to nest and pose a threat trouble.
f. All parts of DS shall be so designed to not cause to over-heat when operating under environment of substation; and meet Requirements for temperature rise specified in IEC 62271-1:2017 and IEC 60137:2017.

2. Earthing switch (ES):
a. ES associated with DS shall be so manufactured to complied with IEC 62271-102 to be outdoor installation under operating condition of Vietnam power transmission system. 

b. ES shall meet Requirements for short-circuit current withstanding specified in Technical data sheet without exceeding the limited temperature specified in IEC 62271-102.

c. For those ES that are used for long transmission lines with length exceeding 50km or with lots of circuits operating parallelly, ES shall be capable of switching the Rated induced current of electrostatic coupling and the Rated induced current of electromagnetic coupling specified in the Technical data sheet, comply with IEC 62271-102.

d. ES shall be so designed and manufactured to not be automatically opened/closed by external forces.

e. Dynamic parts of ES shall be earthed into platform of DS by soft copper wire or copper plate with a minimum section of 50mm2, ensuring it is broken, or obstruct working of ES.

3. Support insulator:

a. Support insulator shall be made of non-assembled cylindrical porcelain, canopy circle, brown in accordance with standard IEC 60273 or equivalent. Insulator shall ensure thermal and mechanical duration, insulation, operation suitable with environmental conditions and technical specification of the Bidding documents.
b. Support insulator is intended to ensure clearance between live parts and earth, and between live parts comply with requirements in Technical data sheet.

c. Support insulator is intended to be capable of withstanding loads specified in Technical data sheet.

d. Connection between support insulator and blade of DS shall be bolts or industrial welding to ensure no heat arising when operating.
4. Operating mechanism:

a. Operating mechanism and associated devices shall be capable of withstanding forces specified in IEC 62271-102. Operating mechanism of DS shall have at least 2.000 safety mechanical switching times (Class M1). Operating mechanism of ES shall have at least 1.000 safety mechanical switching times (Class M0).

b. Contact of DS and ES shall be made from copper, copper alloy or silver/ nickel plated aluminum alloy.

c. Operating crank shall be made from stainless metal or steel, with fixed locks at joints for anti-displacement.
d. Power supply for motor of DS is 220VDC (+10%; -15%). Motor shall be equipped with over-voltage and over-current protection.

5. Mechanical cubicle and control cubicle:
a. Control cubicle may be integrated in mechanical cubicle.
b. Each DS shall be equipped with local Mechanical cubicle containing operating mechanism (for 3-phase DS, one common Mechanical cubicle may be applied), switches, relays, auxiliary contact, travel contact, terminal blocks of control cables, led, resistance, power socket, MCB, ventilation holes and other ancillary devices.
c. Enclosure of Mechanical cubicle, Control cubicle may be made from aluminum alloy or stainless steel (Inox 304) or galvanized steel; and be so painted to be fit with general technical characteristic, with a minimum thickness of 2mm. Enclosure shall be capable of withstanding climate conditions, with a minimum protection class of IP 55. At bottom of Mechanical cubicle, there are holes with their diameter suitable for connecting cable, accompanied by cable-jacks to ensure tightness of cubicle.
d. Mechanical cubicle shall be mounted on firm steel structure so that the entire DS and ES shall not be shaken excessively when operating, effecting to longevity of DS.

e. Control cubicle of DS, ES shall be placed at a suitable position so that the arc occurring when operating does not effect to the operator, and so that the operator can supervise moving of contact when operating.

f. Control cubicle of DS, ES shall be equipped with the following devices:

· Local/ remote switch;

· Local closing/ opening switch;

· Over-voltage and over-current protection relays.

g. Auxiliary and travel contact to control motor. Each DS/ES shall be equipped with auxiliary contact corresponding to status of main contact of DS/ES.
h. Terminal blocks of auxiliary and travel contact shall be made from stainless steel or stainless metal. Secondary terminal blocks are able to be extended at positions with lots of connection to prevent it from connecting many wires at one position. Quantity of auxiliary contact and their specification shall meet requirements in Technical data sheet.

i. Power supply for control circuit of DS shall be 220VDC (+10%; -15%).

j. Power supply for heating, lighting shall be 220VAC (+10%; -15%).

k. Inside control cubicle, there is common earthing rod, made from copper, with positions for connecting earth, and accompanied bolts and nuts.

6. Requirements for operation:
a. DS and ES may be operated by hand and motor.
b. Motor of DS/ES using the power supply of 220VDC.
c. DS shall be equipped with mechanism so that it is not allowed to operate DS remotely and locally at the same time. There shall be interlock circuit, motor fault circuit, motor protection circuit, out-of-phase warning circuit (for one-pole DS), power supply warning circuit for circuit of heating, lighting, motor, controlling, …
d. DS and ES shall be sufficiently equipped with mechanical and electrical interlocking system (prevent closing ES when DS is energized) to prevent miss-operating, ensure safety of operator and equipment when operating. In addition, mechanical interlocking system shall be reliable for operating to prevent it from stuck when electrical interlocking system allow operation.
e. Mechanical load for manipulating DS and ES shall not exceed 250N (only rotating one circle) and 120N (rotating over one circle) following IEC 62271-102.
7. Requirements for cables:

Cable used for AC and DC power supply shall be seperated, with a minimum section of 2,5mm2. Control cable and signal cable shall be conformity with DS of the manufacturer, with a minimum section of 1,5mm2. Secondary cable shall be of type water tight, anti-fire, shield with core made from high quality copper, multi core. 

8. Layout and installation:

a. DS shall be so designed to be directly installed on support structure made from hot dip galvanized steel, with plating thickness of at least 80(m.

b. Steel used for manufacturing support structure shall be of high duration type, capable of withstanding mass of DS. Cross section of steel structure shall be so large to satisfy Requirements for the manufacturer to ensure DS and ES will not be shaken excessively when operating, effecting to longevity of DS.

c. Steel details (steel structure, earthing, bolts and nuts…) shall be hot dip galvanized in compliance with standard TCVN 5408:2007, with plating thickness of at least 80(m, and other current standards of dip galvanized, bolts, nuts…
d. In case altitude of Mechanical cubicle (Control cubicle) is greater than 1,3m, then the Bidder shall supply additional the facility so that the operator can manipulate.

e. Steel parts that is non-live, enclosure of equipment, Mechnical cubicle and Control cubicle… shall be directly earthed to earthing system of substation. The earthing point shall be marked with earthing symbol, and located at a position convinient for earthing. Enclosure and door of mechanical cubicle, control cubicle shall be earthed by multi-core insulated copper wire with a minimum section of 1,5mm2.

f. DS shall be accompanied by a aluminum alloy or stainless steel (Inox 304) nameplate, in which sufficiently show all main specification of Circuit breaker in compliance with standard IEC 62271-100. Such specification printed on namplate shall be durable, no fading, and always be visible during operation period.

g. In installation period, installation manual of the manufacturer shall be strictly complied; accessories used for DS shall be qualified, responsive to requirement of the manufacturer. The entire installation of DS shall comply with installation sequence of the manufacturer.
9. Accessories: DS shall be sufficiently equipped with the followings:

a. Terminal connectors made from aluminum alloy, suitable for connecting with conductor and pole of DS.

b. Bolts and nuts made from stainless steel/hot-dip galvanized steel with plating thickness of at least 80(m, accompanied by suitable washers.
c. Earthing clamp shall fit with copper wires.
d. Steel structure of DS.

e. Grease, specialized paper for cleaning surface of contact.

f. Specialized tools accompanied by DS: installation tools, tools for manipulating DS and ES.

10. Other requirements:

a. The supplied DS shall be brand new, without defects.

b. The Bidder shall commit CO and CQ of goods, relevant documents and to perform warranty obligation in compliance with applicable regulations on trade as well as regulation of the Bidding documents.
(4) Requirements for longevity:

· Mechanical operation times of DS shall not be less than 2.000 (Class M1). 

· Mechanical operation times of ES shall not be less than 2.000 (Class M0). 

· Operation time until overhaul: at least 10 years or class M1 (for DS), and at least 10 years or class M0 (for ES), whichever concludes earlier.

· Total operation time of DS: ≥ 25 years.

(5) Requirements for testing:
1. General requirements for testing documents:
The supplied DS shall be accompanied by full documents to establish it’s responsiveness to Requirements for the Bidding documents as well as relating standard IEC for each component of equipment.

The Supplier and/ or the manufacturer shall be liable to submit sufficient minutes, result of Type tests, Routine tests to prove it satisfy requirements for operation, in which:

· Type test shall be issued or witnessed or certified by laborotory that is member of STL (Short-circuit Testing Liaison).

· Routine test shall be performed by the manufacturer of the supplied DS, and test results shall also be issued by such manufacturer.

2. Requirements for tests of DS:

Design, manufacturing and testing shall comply with standard IEC 62271-102. The Bidder shall submit the following tests:

a) Type test:
The Bidder shall supplied the following type tests that comply with IEC 62271-102:
1) Dielectric test;
2) Measurement of the resistance of the main circuits;
3) Continuos current test;
4) Short time withstand current and peak withstand current tests;
5) Mechanical endurance test.

For the following cases:

· Dis-connector switch (voltage of 500kV, 220kV and 110kV) with specific requirements for installation site or for specific purpose.
· Exceptional cases decided by competent authority.
Then the required type tests that comply with IEC 62271-102 shall be as follow:

	No.
	Type test
	Condition
	Equipment

	
	
	
	DS
	ES

	1
	Test to verify the degrees of protection of enclosures
	Following IP class
	X
	X

	2
	RIV test
	Ur ≥ Umax
	X
	X

	3
	Tightness tests
	Device is under control, sealed, closed pressure
	X
	X

	4
	EMC tests
	
	X
	X

	5
	Additional tests on auxiliary and control circuits
	To be equipped with auxiliary and control circuits
	X
	X

	6
	Test to prove the short-circuit making performance of ES
	Type E1, E2
	
	X

	7
	Contact zone test
	
	X
	X

	8
	Operation during application of rated static mechanical terminal load
	
	X
	X

	9
	Extended mechanical endurances tests
	Type M1, M2
	X
	X

	10
	Testing on mechanical interlocking devices
	To be equipped with interlocking devices
	X
	X

	11
	Low and high temperature tests
	Ambient temperature is higher than +400C or lower than -50C
	X
	X

	12
	Test to verify the proper functioning of the position-indicating device)
	With position indicator
	X
	X

	13
	Bus transfer current switching tests
	Capability of switching the bus transfer current 
	X
	X

	14
	Induced current switching tests
	Type A or B
	
	X

	15
	Bus-charging current switching tests
	Capability of switching the bus-charging current 
	X
	


b) Routine test:
DS shall be routine tested in accordance with IEC 62271-102, including the following 6 tests:
1) Dielectric test on the main circuit;
2) Tests on auxiliary and control circuits;
3) Measurement of the resistance of the main circuit;
4) Design and visual checks;

5) Mechanical operating tests;
6) Verification of earthing function.
(6) Requirements for transportation of DS:

1. Dis-connector switch shall be so designed to be easily dismantled, individually packed for each part, with a list of quantity of materials in each shipment, easy for maintenance and transported by machine or manual; and enable to be easily re-installed and operated.

2. Dis-connector switch shall be accompanied by list of materials in each shipment. There shall be measure to prevent penetration of steam, effect of sea water, rain as well as other environmental factors.

(7) Requirements for documents of DS:

The Bidder shall be liable to submit the following documents:

1. Required technical data sheet.

2. Drawings of construction, dimension, section of main parts of: DS, main blade, earthing blade, pole, mechanical cubicle, control cubicle, terminal connector, steel structure; quantity, drawing, specifications of accessories.

3. Principle drawing and internal connection diagram of mechanical cubicle and control cubicle.

4. Instruction manual drawings (including drawings of steel structure).

5. All required test reports.

6. ISO certificates and CO, CQ of goods.

7. Documents for instruction and recommendation when conducting packing, transportation, installation, operation, inspection, maintenance of equipment and accessories, overhaul, periodical testing, advanced testing (content and frequency excution of test); common defects and measure to tackle.

(8) Other requirements:
Those requirements that are not specified in the Bidding documents shall comply with EVN and EVNNPT regulations, Vietnamese National Standards (TCVN), IEC or equivalent.

(9) Basic Data of Dis-connector and ES
Refer to Technical Data Sheet.

1.2. Current transformer (CT):
A. 500kV CT:

(1) Applicable documents:

[1] Electricity law No. 61/2024/QH15 dated 30/12/2024.

[2] National Technical Regulation on Electrical Engineering – Part 5: QCVN QTĐ-5:2009-BCT.

[3] National Technical Regulation on Electrical Safety: 41/2025/TT-BCT.

[4] Vietnam Construction Regulation: QCXDVN 02: 2008/BXD.

[5] National Technical Regulation 02:2022/BXD.

[6] National Regulation on Measuring transformer: TCVN 11845-2: 2017 - Part 2: CT.

[7] Electrical Equipment Regulation, Part III: 11TCN-20-2006.

[8] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[9] Standard IEC 61869-1; IEC 61869-2.

[10]
Document No. 1941/EVN-QLĐT-KTSX dated 16/5/2016.

(2) General

CT put into operation for power transmission grid is the type single phase, sealed type, Magnetic circuit and coil are placed on top of CT (Live tank type), insulation oil, outdoor installation. CT was designed and manufactured by material and engineering which comply with Vietnamese standards, EVN/EVNNPT regulation and IEC standard and comply with Vietnamese weather condition. 

Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 25°C

· Maximum air temperature
: 45°C

· Minimum air temperature
: 0°C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0.15g

· Creepage distance
: 25mm/kV

· Altitude above sea level
: < 1000 m

Requirements for the electrical system installing CT
	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


500kV CT shall be designed and manufactured in compliance with the following standards: IEC 60071-1 (2011-03); IEC 60137 (2008-07); IEC 61869-1 (2007-10); IEC 61869 -2 (2012-09); IEC 60529 (2001-02); IEC 60296 (2012-02); IEC 60422 (2013-01); IEC 60028 (1925); IEC 61850-7-3 (2010); IEC 61850-7-4 (2010-03); IEC 61850-6.20 (2009); IEC 61850-6 (2009-12); IEC 61850-9-3 (2016-05); IEC 61869-9 (2016-04).
(3) Basic data of 500kV CT: refer to Technical data sheet
(4) Requirements for temperature rise, insulation strength, short current circuit current:
CT shall meet requirement for temperature rise in compliance with standards: IEC 60137, IEC 61869-1, IEC 61869-2.

CT shall meet requirement for insulation strength in compliance with standards: IEC 60137 and IEC 61869-2.

CT shall meet requirement for virbration in compliance with IDC 60068-1 (2013-10).

CT shall meet requirement for short-time current (thermal, dynamic) in compliance with standards IEC 61869-2.

(5) Requirements for partial discharge, impulse discharge

Partial discharge values of CT (PD) comply with Table 3 IEC 61869-1

CT shall be capable of withstanding the Multiple chopped multiple specified in Item 7.4.2 of IEC 61869-1.
CT shall be capable of withstanding the Switching impulse overvoltage specified in Table 2 of IEC 60060-1.
(6) Reliability requirements

Operation time until overhaul


: ≥ 10 years.  

Total of operation time until replacement

: ≥ 20 years.

(7) Requirements for components of CT
(a) Requirements for winding of CT
Windings are made of standard annealed copper at a temperature of 200C with resistivity no greater than [0,017241 (Ω.mm2/m); 0,15328(Ω.g/m)] comply with IEC 60028 (1925); Equivalent conductivity not less than 100% IACS.

Quality of insulation materials shall fit insulation strength and temperature of CT.

Requirements for insulation between secondary windings: withstand voltage according to IEC 61869-2. 

(b) Requirements for magnetic cores of CT
The value of flexural dynamic force inflection point at rated frequency, when increased by 10% increases the excitation current by 50%.

Residual magnetic coefficient for protective coils does not exceed 10%.

(c) Requirements for external insulation of CT
Materials: Non-assembled cylindrical porcelain (or composite), canopy circle, brown color.

Minimum creepage distance: comply with IEC 60815.

Insulation shall ensure thermal, mechanical and insulation durability.

Insulation shall be manufactured to meet the Requirements for IEC 60137.

(d) Requirements for secondary terminal box of CT
Material: Inox- 304 (stainless alloy), with a minimum thickness of 2 mm.

Quantity: 01 box for CT with 6 secondary windings; and 02 boxes for CT with 8 secondary windings.

Enclosure cover of box shall be accompanied by gasket, hinge, lock handle. Terminal blocks shall fit O-ring terminals for wires with a cross section of not less than 4 mm2. Box shall meet the minimum protection of IP 55 according to IEC 60529. Cable ends entering boxes and cabinets must have cable termination connectors sized to match the diameter of the cable to ensure cable end robustness and tightness for boxes and cabinets (before installation, these holes must be covered with a screw cap).

(e) Requirements for insulation oil

Insulation oil is of antioxidant type, free of PCB or other hazardous substances. The list of additives in oil must be published according to IEC 60296 (2012). Oil must be able to blend properly with Shell, Nynas.

The origin of oil, name, code and quantity of oil must be clearly stated in CT name plate.

CT must be tight without leaking oil. Oil level indicator, oil sampling valve, oil drain valve, oil replenishment position.

(f) Requirements for internal solid insulation materials of CT
Solid insulation material must be organic material comply with IEC 60455
(g) Requirements for symbol of primary winding terminals and secondary winding terminals
Layout and symbols of primary winding terminals and secondary winding terminals shall comply with Item 6.03 of IEC 61869-2
(h) Requirements for terminal blocks of secondary circuit
Bolts for fixing secondary cables must be fixed to insulation board surface, and be durability, without being loosen when screwing.
(8) Requirements for Mechanical, power arc

CT is capable of withstanding static loads according to Table 7, standard IEC 61869-1, testing time according to item 7.4.5, testing diagram according to table 12, standard IEC 61869-1.

CT shall be able to withstand an internal arc in accordance with table 8, section 6.9, standard IEC 61869-1.

(9) Requirements for electromagnetic compatibility

The level of RIV generated within CT shall comply with section 6.11, standard IEC 61869-1 (2007).

CT shall be capable of withstanding the overvoltage transmitting from primary to secondary with values ​​not exceeding the values ​​in table 9, standard IEC 61869-1 (2007).

(10) Requirements for earthing connection

The Grounding point must have a symbol according to IEC 60417, Arrangement convenient location for connection with earthing system.
(11) Requirements for accuracy class

For secondary windings with accuracy of class 0.2 and 0.5: current deviation and phase displacement error shall not exceed values specified ​​in table 201, standard IEC 61869-2.

For secondary winding with accuracy of class 5P: current deviation and phase displacement error shall not exceed values specified in table 205, standard IEC 61869-2.

(12) Requirements for name plate and label of CT
Name plate and label shall be made from Inox 304 (stainless alloy). The handwriting is not faded during the life of CT.

The content on the parameter table can fully display the main CT parameters according to Item 6.13 at IEC 61869-2. 

(13) Requirements for testing, inspecting, installing and maintenance of CT
Type Test, Special Test, Routine Test of CT shall comply with Requirements for IEC 61869-1, IEC 61869-2; and all test report of CT shall be submitted. Test report of oil and accessories of CT shall also be required.

Routine test  for error of measurement core relating amplitude and phase angle displacement shall be required.
List of testing of CT shall comply with Table 10 of IEC 61869-2.
Manufacturer shall supply instruction documents for maintenance, repair, overhaul and test in compliance with IEC 61869-1. Instruction documents for oil sampling and adding oils shall also be supplied.
(14) Requirements for transportation of CT
During transportation period, it is not allowed to dismantle and pack parts of CT. 

Have solution to prevent moisture penetration and the impact of sea water.

(15) Requirements for documents of CT
Manufacturer information, summary of CT specifications, origin of CT accessories, quality management certificate, certificate of quality of oil, certificate of quality of winding copper material, certificate of quality of magnetic core material.

All test reports specified in the Bidding documents shall be submitted.

Instruction documents for transportation, installation, operation, maintenance and inspecting (after installation and in operation period) of CT are required.

Those CTs with accuracy of class 0.2 and ones relating to electricity trading shall be accompanied by certificate of sample approval and inspection.

General drawings with dimensions, sectional drawings, structural drawings, CT structural details drawings and accessories drawings.

Guidelines for replacing or replenishing CT oil as well as standards for evaluating oil quality in operation and renewal.

Recommended documents when testing periodically: about frequency, content of work. Common defects and their handling.

(16) Requirements for laboratory:
Type test, special test shall be performed or witnessed by independent laboratories that are accredited to standard ISO/IEC 17025:2005.

Type test of Short-circuit current withstanding must be performed by laboratories that are member of STL (Short-circuit testing liaison), such as: Intertek (ASTA, performed before 22/5/2024)-UK; CESI-Italy; CPRI-India; ESEF ASEFA-France; JSTC-Japan; KEMA-Netherland; KERI-South Korea; PEHLA-Germany; SATS-Norway; STLNA-USA; VEIKI-Hungary; ZKU-Czech Republic.

All required items must be fully tested according to standards specified in the Bidding documents or equivalent.

Certificate of sample approval and of verification of measuring devices shall be issued by Vietnam quality and measurement standard center.

(17) Requirements for accessories of CT
CT shall be accompanied by oil sampling device for periodic testing in operation. It must have spare oil in service of repair.

Terminal connectors using at least 6 bolts. Bolts and nuts shall be made from hot-dip galvanized high strength steel.
(18) Other requirements for CT
If secondary core of CT manufactured by new technology, secondary circuit shall comply with IEC 61850-7-3 (2010); IEC 61850-7-4 (2010-03); IEC 61850-6.20 (2009); IEC 61850-6 (2009-12); IEC 61850-9-3 (2016-05); IEC 61869-9 (2016-04)

Those requirements that are not specified in the Bidding documents shall comply with IEC standards or equivalent.
(19) Basic Data of 500kV CT:
Refer to Technical Data Sheet.
B. 220kV Current transformer:

(20) Applicable documents:

[1] Electricity law No. 61/2024/QH15 dated 30/12/2024.

[2] National Technical Regulation on Electrical Engineering – Part 5: QCVN QTĐ-5:2009-BCT.

[3] National Technical Regulation on Electrical Safety: 41/2025/TT-BCT.

[4] Vietnam Construction Regulation: QCXDVN 02: 2008/BXD.

[5] National Technical Regulation 02:2022/BXD.

[6] National Regulation on Measuring transformer: TCVN 11845-2: 2017 - Part 2: CT.

[7] Electrical Equipment Regulation, Part III: 11TCN-20-2006.

[8] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[9] Standard IEC 61869-1; IEC 61869-2.

[10]
Document No. 1941/EVN-QLĐT-KTSX dated 16/5/2016.

(21) General

CT put into operation for power transmission grid is the type single phase, sealed type, Magnetic circuit and coil are placed on top of CT (Live tank type), insulation oil, outdoor installation. CT was designed and manufactured by material and engineering which comply with Vietnamese standards, EVN/EVNNPT regulation and IEC standard and comply with Vietnamese weather condition. 

Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 25°C

· Maximum air temperature
: 45°C

· Minimum air temperature
: 0°C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0.15g

· Creepage distance
: 31mm/kV

· Altitude above sea level
: < 1000 m

Requirements for the electrical system installing CT
	Item
	220 kV system

	Normal Voltage
	220 kV

	Rated Frequency
	50 Hz

	Max operating voltage
	242 kV

	Rated withstand short current capacity
	50 kA

	Rated duration of short-circuit
	≥ 1s


CT shall be designed and manufactured in compliance with the following standards: IEC 60044-1 (2003-02); IEC 60815 (2008-10); IEC 60071-1 (2011-03); IEC 60137 (2008-07); IEC 61869-1 (2007-10); IEC 61869 -2 (2012-09); IEC 60060 (2010-11); IEC 60529 (2001-02); IEC 60296 (2012-02); IEC 60422 (2013-01); IEC 60028 (1925).
(22) Basic data of CT: refer to Technical data sheet
(23) Requirements for temperature rise, insulation strength, short-circuit current:
CT shall meet requirement for temperature rise in compliance with standards: IEC 60137, IEC 61869-1, IEC 61869-2.

CT shall meet requirement for insulation strength in compliance with standards: IEC 60137 and IEC 60060.

CT shall meet requirement for short-circuit current in compliance with standards IEC 60044-1, IEC 61869-2.

(24) Reliability requirements

Operation time until overhaul


: ≥ 8 years.  

Total of operation time until replacement

: ≥ 20 years.

(25) Requirements for components of CT
(a) Requirements for winding of CT
Windings are made of standard annealed copper at a temperature of 200C with resistivity no greater than [0,017241 (Ω.mm2/m); 0,15328(Ω.g/m)] comply with IEC 60028 (1925); Equivalent conductivity not less than 100% IACS.

Quality of insulation materials shall fit insulation strength and temperature of CT.

Requirements for insulation between secondary windings: withstand voltage according to IEC 61869-2. 

(b) Requirements for magnetic cores of CT
The value of flexural dynamic force inflection point at rated frequency, when increased by 10% increases the excitation current by 50%.

Residual magnetic coefficient for protective coils does not exceed 10%.

(c) Requirements for external insulation of CT
Materials: Non-assembled cylindrical porcelain (or composite), canopy circle, brown color.

Minimum creepage distance: comply with IEC 60815.

Insulation shall ensure thermal, mechanical and insulation durability.

Insulation shall be manufactured to meet the Requirements for IEC 60137.

(d) Requirements for secondary terminal box of CT
Material: alloy or stainless steel, with minimum thickness of 1,5 mm.

Quantity: 01 box. Those secondary cores that are used for measuring, there shall be private position for lead-sealed.
Enclosure cover of box shall be accompanied by gasket, hinge, lock handle. Terminal blocks shall fit O-ring terminals for wires with a cross section of not less than 4 mm2. Box shall meet the minimum protection of IP 55 according to IEC 60529. Cable ends entering boxes and cabinets must have cable termination connectors sized to match the diameter of the cable to ensure cable end robustness and tightness for boxes and cabinets.
(e) Requirements for insulation oil

Insulation oil is of antioxidant type, free of PCB or other hazardous substances. The list of additives in oil must be published according to IEC 60296 (2012). Oil must be able to blend properly with Shell, Nynas.

The origin of oil, name, code and quantity of oil must be clearly stated in CT name plate.

CT must be tight without leaking oil. Oil level indicator, oil sampling valve, oil drain valve, oil replenishment position.

(f) Requirements for mechanics
CT is capable of withstanding static loads according to Table 7, standard IEC 61869-1, testing time according to item 7.4.5, testing diagram according to table 12, standard IEC 61869-1.

(g) Requirements for power arc withstanding
CT shall be able to withstand an internal arc in accordance with table 8, section 6.9, standard IEC 61869-1.

(h) Requirements for electromagnetic compatibility
The level of RIV generated within CT shall comply with section 6.11, standard IEC 61869-1 (2007).

CT shall be capable of withstanding the overvoltage transmitting from primary to secondary with values ​​not exceeding the values ​​in table 9, standard IEC 61869-1 (2007).

(26) Requirements for accuracy class

For secondary windings with accuracy of class 0.2 and 0.5: current deviation and phase displacement error shall not exceed values specified ​​in table 201, standard IEC 61869-2.

For secondary winding with accuracy of class 5P: current deviation and phase displacement error shall not exceed values specified in table 205, standard IEC 61869-2.

(27) Requirements for name plate and label of CT
Name plate and label shall be made from stainless materials. The handwriting is not faded during the life of CT.

The content on the parameter table can fully display the main CT parameters according to Standards: IEC 60044-1, IEC 61869-2, IEC 61869-1. 

(28) Requirements for testing of CT
Type Test, Special Test, Routine Test of CT shall comply with Requirements for IEC 60044-1, IEC 61869-1, IEC 61869-2; and all test report of CT shall be submitted. Test report of oil and accessories of CT shall also be required.

(29) Requirements for transportation of CT
During transportation period, it is not allowed to dismantle and pack parts of CT. 

Have solution to prevent moisture penetration and the impact of sea water.

(30) Requirements for documents of CT
Manufacturer information, summary of CT specifications, origin of CT accessories, quality management certificate, certificate of quality of oil, certificate of quality of winding copper material, certificate of quality of magnetic core material.

All test reports specified in the Bidding documents shall be submitted.

Instruction documents for transportation, installation, operation, maintenance and inspecting (after installation and in operation period) of CT are required.

Those CTs with accuracy of class 0.2 and ones relating to electricity trading shall be accompanied by certificate of sample approval and inspection.

General drawings with dimensions, sectional drawings, structural drawings, CT structural details drawings and accessories drawings.

Guidelines for replacing or replenishing CT oil as well as standards for evaluating oil quality in operation and renewal.

Recommended documents when testing periodically: about frequency, content of work. Common defects and their handling.
The other requirements in Document No. 2152/EVNNPT-QLĐT-KT dated 02/06/2016.
(31) Requirements for laboratory:
Type test, special test shall be performed or witnessed by independent laboratories that are accredited to standard ISO/IEC 17025:2005.

Type test of Short-circuit current withstanding must be performed by laboratories that are member of STL (Short-circuit testing liaison), as follows: Intertek (ASTA, performed before 22/5/2024)-UK; CESI-Italy; CPRI-India; ESEF ASEFA-France; JSTC-Japan; KEMA-Netherland; KERI-South Korea; PEHLA-Germany; SATS-Norway; STLNA-USA; VEIKI-Hungary; ZKU-Czech Republic.

All required items must be fully tested according to standards specified in the Bidding documents or equivalent.

Certificate of sample approval and of verification of measuring devices shall be issued by Vietnam quality and measurement standard center.

(32) Requirements for accessories of CT
CT shall be accompanied by oil sampling device for periodic testing in operation. It must have spare oil in service of repair.

Terminal connectors using at least 6 bolts. 
(33) Other requirements for CT
Those requirements that are not specified in the Bidding documents shall comply with IEC standards or equivalent.
1.3. Capacitor voltage transformer (CVT)
A. 500kV CVT:

(1) Applicable documents:

[1] Electricity law No. 61/2024/QH15 dated 30/12/2024.

[2] National Technical Regulation on Electrical Engineering – Part 5: QCVN QTĐ-5:2009-BCT.

[3] National Technical Regulation on Electrical Safety: 41/2025/TT-BCT.

[4] Vietnam Construction Regulation: QCXDVN 02: 2008/BXD.

[5] National Technical Regulation 02:2022/BXD.

[6] National Regulation on Measuring transformer: TCVN 11845-2: 2017 - Part 5: CVT.

[7] Electrical Equipment Regulation, Part III: 11TCN-20-2006.

[8] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[9] Standard IEC 61869-1; IEC 61869-3; IEC 61869-5.

[10]
Document No. 1941/EVN-QLĐT-KTSX dated 16/5/2016.

(2) General

CVT put into operation for power transmission grid is the type single phase, sealed type, CVT type, insulation oil, outdoor installation. CVT was designed and manufactured by material and engineering which comply with Vietnamese standards, EVN/EVNNPT regulation and IEC standard and comply with Vietnamese weather condition. 

Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 25°C

· Maximum air temperature
: 45°C

· Minimum air temperature
: 0°C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0.015g

· Creepage distance
: 25mm/kV

· Altitude above sea level
: <1000 m

Requirements for the electrical system installing CVT
	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


500kV CVT shall be designed and manufactured in compliance with the following standards:  IEC 61869-1 (2007); IEC 61869-3 (2011-07); IEC 61869-5 (2011-07); IEC 60071-1 (2011-03); IEC 60137 (2008-07); IEC 60871-1 (2014); IEC 60028 (1925); IEC 61850-7-3 (2010); IEC 61850-7-4 (2010-03); IEC 61850-6.20 (2009); IEC 61850-6 (2009-12); IEC 61850-9-3 (2016-05); IEC 61869-9 (2016-04).
(3) Basic Data of 500kV CVT: refer to Technical data sheet
(4) Requirements for temperature rise, insulation strength, vibration, short current circuit

CVT shall meet requirement for temperature rise in compliance with standards: IEC 61869-5, IEC 60137.

CVT shall meet requirement for vibration in compliance with standards: IEC 60068-1 (2013-10).

CVT shall meet requirement for insulation strength in compliance with standards: IEC 60071-1, IEC 60060-1, IEC 60137, IEC 61869-5.

At rated voltage, CVT shall not be damaged under thermal and mechanical impact of short-circuit within 1s.

(5) Requirements for Partial discharge and impulse discharge
Partial discharge values of CVT (PD) comply with Table 3 IEC 61869-1

CVT shall be capable of withstanding the Multiple chopped multiple specified in Item 7.4.2 of IEC 61869-1.
CVT shall be capable of withstanding the Switching impulse overvoltage specified in Table 2 of IEC 60060-1.
Voltage occurring in secondary winding when overvoltage transmitting from primary to secondary shall ​​not exceed the values ​​in table 9, standard IEC 61869-1.

(6) Reliability requirements

Operation time until overhaul


: ≥ 10 years.  

Total of operation time until replacement

: ≥ 20 years.

(7) Requirements for components of CVT 

(a) Requirements for capacitor voltage divider

Each capacitor floor is an unconnected solid block with an insulated porcelain cover.

Each capacitor floor has an oil level indicator.

Insulation material used for capacitor shall be clearly stated.
Capacitors must comply with IEC 60871-1, IEC 60050-436.

(b) Requirements for the electromagnetic unit

Enclosure cover shall be made from such metals that are not corrosive and rust.

Intermediate transformer: core shall be made from insulated. Cores are made of standard annealed copper at a temperature of 200C with resistivity no greater than [0.017241 (Ω.mm2/m); 0.15328(Ω.g/m)] comply with IEC 60028 (1925); Equivalent conductivity not less than 100% IACS.

There is inductance reactor with inductance according to Item 3.1.537, standard IEC 61869-5.

There is damping device: overvoltage limit, prevent ferromagnetic resonance and temporary impacts.

There is a earthing switch to make the primary winding of intermediate transformer short-circuit for the purpose of testing capacitor.

There is discharging core capable of continuous operation with current of 1A, withstanding the short-circuit current of 50 A within 0.2s according to Item 6.504.2 of IEC 61869-5.

There is voltage limiting device according to Item 6.504.3 of IEC 61869-5 standard.

There is oil drain valve, oil sampling valve, earthing switch, lightning protection, oil level indicator.

There are positions for measuring capacitance C1, C2 and Cn.

The electromagnetic unit must be able to withstand lightning impulse voltage (peak value):

≥ Ulightning impulse voltage x C1/ (C1+C2)

The electromagnetic unit must be able to withstand short-term power frequency voltage (r.m.s):

≥ UPrimary rated voltage x 3,3x C1/ (C1+C2)

(c) Requirements for secondary terminal box of CVT
Material: alloy or stainless steel. Box shall include sealed lid and position for lead sealing.

Quantity of box: 01.

Box shall meet the minimum protection of IP 55 according to IEC 60529. Cable ends entering boxes and cabinets must have cable termination connectors sized to match the diameter of the cable to ensure cable end robustness and tightness for boxes and cabinets. 
(d) Requirements for external insulation of CVT
Materials used for external insulation shall be porcelain. External insulation of each CVT divider shall be integral.

Porcelain shall ensure thermal, mechanical and insulation durability, and be manufactured in compliance with IEC 60137.

(e) Requirements for insulation oil

Insulation oil is of antioxidant type, free of PCB or other hazardous substances. The list of additives in oil must be published according to IEC 60296 (2012). Oil must be able to blend properly with Shell, Nynas.

The origin of oil, name, code and quantity of oil must be clearly stated in CVT name plate.

(f) Requirement for CVT intermediate cabinets

Manufacturing materials: Inox 304 (stainless steel), thickness ≥ 3mm. Number of cabinets: 01 cabinets/3 CVT.

Protection of cabinet shall be a minimum of IP 55 class, according to IEC 60529. Door of cabinet shall include lock, hinge, sink gasket. The bottom of cabinet shall include cable holes that fit number and size of secondary cables. Terminal block is suitable for O-ring terminals for wires with a cross section of not less than 4 mm2.

Inside cabinet, there must be sufficient accessories (circuit breaker, clamps, lighting leds, sockets...) for: 3-phase combination of CVT, putting or separating each phase of CVT from operation.

(g) Requirement for secondary cable
Secondary cable shall be stranded copper, and be of water resistant, oil resistant and fire resistant type.

(8) Requirement for mechanical strength and power-arc withstanding 
CVT is capable of withstanding static loads according to table 7, standard IEC 61869-1, time test according to item 7.4.5, test diagram according to table 12, standard IEC 61869-1.

CVT shall be capable of withstanding the internal power-arc in accordance with table 8, section 6.9, standard IEC 61869-1.

(9) Requirements for electromagnetic compatibility (EMC)

Radio interference voltage (RIV) generating inside CVT shall comply with section 6.11, standard IEC 61869-1 (2007).

CVT shall be capable of withstanding the overvoltage transmitting from primary to secondary with values ​​not exceeding the values ​​in table 9, standard IEC 61869-1 (2007).
(10) Requirement for ferromagnetic resonance of CVT
CVT shall meet the value of ferromagnetic resonance according to Table 506, Section 6.502 and test according to Table 512, standard IEC 61869-5. 

(11) Requirements for accuracy class

For secondary windings with accuracy of class 0.2 and 0.5: voltage deviation and phase displacement error shall not exceed values specified ​​in Table 501, IEC 61869-5 standard.

For secondary winding with accuracy of class 3P: voltage deviation and phase displacement error shall not exceed values specified in Table 502, IEC 61869-5 standard.

(12) Requirements for earthing
The neutral earthing point of CVT must have a symbol according to IEC 60417, arrangement convenient location for connecting with earthing system.
For intermediate cabinet: The interior must have a common copper ground bar arranged with available holes and with enough bolts, nuts, washer.

(13) Requirements for name plate and label of CVT

Name plate and label shall be made from Inox 304 (stainless alloy). The handwriting is not faded during the life of CVT.

The content on the parameter table can fully display the main CVT parameters according to section 6.13.501, standard IEC 61869-5.

(14) Requirements for testing, inspecting, installing and maintenance of CVT
Type Test, Special Test, Routine Test of CVT shall comply with Requirements for IEC 61869-1, IEC 61869-5; and all test report of CVT shall be submitted.

Routine test must be performed on a complete CVT without dismantling any of its parts.

Routine test  for error of measurement core relating amplitude and phase angle displacement shall be required.

The test items should be in full according to Table 10 of IEC 61869-5 standard or equivalent.

Manufacturer of CVT shall supply instruction documents for maintenance, repair, overhaul and test in compliance with IEC 61869-1. Instruction documents for oil sampling and adding oils shall also be supplied.
(15) Requirements for transportation of CVT
During transportation period, it is not allowed to dismantle and parts of CVT. 
Solution for prevention of moisture penetration and the impact of sea water shall be required.

(16) Requirements for documents of CVT
Manufacturer information, summary of CVT specifications, origin of CVT accessories, quality management certificate.

There are all test records.

Generally drawings with dimensions, sectional drawings, structural drawings, CVT structural details drawings and accessories drawings.

Instruction documents for installation, operation and maintenance of CVT.

Recommended documents when testing periodically: about frequency, content of work. Common defectss and their handling. The drawings, sizes and code names for each type (or list of quantities - specifications).

There are instruction for oil sampling and adding oils. Assess the quality of oil.

Those CVTs with accuracy of class 0.2 shall be accompanied by certificate of sample approval and inspection of measurement devices.
(17) Requirements for laboratory:
Type test, special test and routine test shall be performed or witnessed by independent laboratories that are accredited to standard ISO/IEC 17025:2005.

Certificate of sample approval and of verification of measuring devices shall be issued by Vietnam quality and measurement standard center.
(18) Requirements for accessories of CVT
CVT shall be accompanied by oil sampling device and spare oil in service of repair (applied for CVT with large mass and oil is of uncommon type).
Terminal connector shall be equipped with at least 6 bolts which are high-strength hot-dip galvanized steel.

(19) Other requirements

If secondary core of CVT manufactured by new technology, secondary circuit shall comply with IEC 61850-7-3 (2010); IEC 61850-7-4 (2010-03); IEC 61850-6.20 (2009); IEC 61850-6 (2009-12); IEC 61850-9-3 (2016-05); IEC 61869-9 (2016-04)

Those requirements that are not specified in the Bidding documents shall comply with IEC standards or equivalent.
(20) Basic Data of CVT
Refer to Technical Data Sheet.
B. 220kV Capacitive voltage transformer:

(21) Applicable documents:

[1] Electricity law No. 61/2024/QH15 dated 30/12/2024.

[2] National Technical Regulation on Electrical Engineering – Part 5: QCVN QTĐ-5:2009-BCT.

[3] National Technical Regulation on Electrical Safety: 41/2025/TT-BCT.

[4] Vietnam Construction Regulation: QCXDVN 02: 2008/BXD.

[5] National Technical Regulation 02:2022/BXD.

[6] National Regulation on Measuring transformer: TCVN 11845-2: 2017 - Part 5: CVT.

[7] Electrical Equipment Regulation, Part III: 11TCN-20-2006.

[8] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[9] Standard IEC 61869-1; IEC 61869-3; IEC 61869-5.

[10]
Document No. 1941/EVN-QLĐT-KTSX dated 16/5/2016.

(22) General

CVT put into operation for power transmission grid is the type single phase, sealed type, CVT type, insulation oil, outdoor installation. CVT was designed and manufactured by material and engineering which comply with Vietnamese standards, EVN/EVNNPT regulation and IEC standard and comply with Vietnamese weather condition. 

Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 25°C

· Maximum air temperature
: 45°C

· Minimum air temperature
: 0°C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0.015g

· Creepage distance
: 31mm/kV

· Altitude above sea level
: <1000 m

Requirements for the electrical system installing CVT
	Item
	220 kV system

	Normal Voltage
	220 kV

	Rated Frequency
	50 Hz

	Max operating voltage
	242 kV

	Rated withstand short current capacity
	50 kA

	Rated duration of short-circuit
	≥ 1s


CVT shall be designed and manufactured in compliance with the following standards:  IEC 60044- 2; IEC 60044- 5; IEC 61869-5; IEC 60815; IEC 60071; IEC 60137 (2008); IEC 60358-3 (2013).
(23) Basic Data of CVT: refer to Technical data sheet
(24) Requirements for temperature rise, insulation strength, vibration, short current circuit

CVT shall meet requirement for temperature rise in compliance with standards: IEC 60044-2, IEC 60044-5, IEC 61869-5, IEC 60137.

CVT shall meet requirement for vibration in compliance with standards: IEC 60068, IEC 60255.

CVT shall meet requirement for insulation strength in compliance with standards: IEC 60071-1, IEC 60060-1, IEC 60137, IEC 61869-5.

CVT shall meet requirement for short-circuit withstanding in compliance with standards: IEC 60044-2, IEC 60044-5, IEC 60060-1.

(25) Reliability requirements

Operation time until overhaul


: ≥ 8 years.  

Total of operation time until replacement

: ≥ 20 years.

(26) Requirements for components of CVT 

(a) Requirements for capacitor voltage divider

Each capacitor floor is an unconnected solid block with an insulated porcelain cover.

Each capacitor floor has an oil level indicator and position for oil adding.
(b) Requirements for the electromagnetic unit

Enclosure cover shall be made from such metals that are not corrosive and rust.

Intermediate transformer: core shall be made from insulated copper. 

There is inductance reactor with inductance according to Item 3.1.537, standard IEC 61869-5.

There is damping device: overvoltage limit, prevent ferromagnetic resonance and temporary impacts.

There is a earthing switch.

There is discharging core that is capable of continuous operation with current of 1A, withstanding the short-circuit current of 50 A within 0.2s according to Item 6.504.2 of IEC 61869-5.

There is voltage limiting device according to Item 6.504.3 of IEC 61869-5 standard.

There is oil draining valve, oil sampling valve, earthing switch, lightning protection, oil level indicator.

There are positions for measuring capacitance C1, C2.

The electromagnetic unit must be able to withstand lightning impulse voltage (peak value):

≥ Ulightning impulse voltage x C1/ (C1+C2)

The electromagnetic unit must be able to withstand short-term power frequency voltage (r.m.s):

≥ UPrimary rated voltage x 3,3x C1/ (C1+C2)

(c) Requirements for secondary terminal box of CVT

Material: alloy or stainless steel. Box shall include sealed lid and position for lead sealing.

Quantity of box: 01.

Box shall meet the minimum protection of IP 55 according to IEC 60529. Cable ends entering boxes and cabinets must have cable termination connectors sized to match the diameter of the cable to ensure cable end robustness and tightness for boxes and cabinets. 
(d) Requirements for external insulation of CVT
Each external insulation floor of CVT shall be made from non-assembled cylindrical porcelain.

Porcelain shall ensure thermal, mechanical and insulation durability, and be manufactured in compliance with IEC 60137.
CVT shall comply with IEC 60050-151, IEC 60050-436.
(e) Requirements for insulation oil

Insulation oil is of antioxidant type, free of PCB or other hazardous substances. The list of additives in oil must be published according to IEC 60296 (2012). Oil must be able to blend properly with Shell, Nynas.

The origin of oil, name, code and quantity of oil must be clearly stated in CVT name plate.

(f) Requirement for CVT intermediate cabinets

Manufacturing materials: alloy or stainless steel. Number of cabinets: 01 cabinets/3 CVT.

Inside cabinet, there must be sufficient accessories (circuit breaker, clamps, lighting leds, sockets...) for: 3-phase combination of CVT, putting or separating each phase of CVT from operation.

(27) Requirement for ferromagnetic resonance of CVT
CVT shall meet the value of ferromagnetic resonance according to Table 7a, standard IEC 60044-5. 
CVT type capacitor shall meet requirements in Table 512, standard IEC 61869-5. 
(28) Requirements for accuracy class

For secondary windings with accuracy of class 0.2 and 0.5: voltage deviation and phase displacement error shall not exceed values specified ​​in Table 11, IEC 60044-2 standard. CVT type capacitor shall comply with Table 501, standard IEC 61869-5.
For secondary winding with accuracy of class 3P: voltage deviation and phase displacement error shall not exceed values specified in Table 12, IEC 60044-2 standard. CVT type capacitor shall comply with Table 502, standard IEC 61869-5.
(29) Requirements for earthing
The neutral earthing point of CVT shall be so arranged to be convenient for connecting with earthing system.
For intermediate cabinet: The interior must have a common copper ground bar arranged with available holes and with enough bolts, nuts, washer.

(30) Requirements for name plate and label of CVT

Name plate and label shall be made from stainless materials. The handwriting is not faded during the life of CVT.

The content on the parameter table can fully display the main CVT parameters according to standard IEC 60044-2-5, and not be fade throughout service life of CVT. CVT type capacitor shall comply with Item 6.13.501, standard IEC 61869-5.
(31) Requirements for testing, inspecting, installing and maintenance of CVT
Type Test, Special Test, Routine Test of CVT shall comply with Requirements for IEC 60044-2-5; and all test report of CVT shall be submitted. CVT type capacitor shall comply with Table 10, Item 7, standard IEC 61869-5.
Manufacturer of CVT shall supply instruction documents for maintenance, repair, overhaul and test in compliance with IEC 61869-1. Instruction documents for oil sampling and adding oils shall also be supplied.
(32) Requirements for transportation of CVT
During transportation period, it is not allowed to dismantle and parts of CVT. 
Solution for prevention of moisture penetration and the impact of sea water shall be required.

(33) Requirements for documents of CVT
Manufacturer information, summary of CVT specifications, origin of CVT accessories, quality management certificate.

There are all test records.

Generaly drawings with dimensions, sectional drawings, structural drawings, CVT structural details drawings and accessories drawings.

Instruction documents for installation, operation and maintenance of CVT.

Recommended documents when testing periodically: about frequency, content of work. Common defectss and their handling. The drawings, sizes and code names for each type (or list of quantities - specifications).

There are instruction for oil sampling and adding oils. Assess the quality of oil.

Those CVTs with accuracy of class 0.2 shall be accompanied by certificate of sample approval and inspection of measurement devices.

The other requirements in Document No. 2152/EVNNPT-QLĐT-KT dated 02/06/2016.
(34) Requirements for laboratory:
Type test, special test and routine test shall be performed or witnessed by independent laboratories that are accredited to standard ISO/IEC 17025:2005.

Type test of Short-circuit current withstanding must be performed by laboratories that are member of STL (Short-circuit testing liaison), as follows: Intertek (ASTA, performed before 22/5/2024)-UK; CESI-Italy; CPRI-India; ESEF ASEFA-France; JSTC-Japan; KEMA-Netherland; KERI-South Korea; PEHLA-Germany; SATS-Norway; STLNA-USA; VEIKI-Hungary; ZKU-Czech Republic.

All required items must be fully tested according to standards specified in the Bidding documents or equivalent.

Certificate of sample approval and of verification of measuring devices shall be issued by Vietnam quality and measurement standard center.
(35) Requirements for accessories of CVT
CVT shall be accompanied by oil sampling device and spare oil in service of repair (applied for CVT with large mass and oil is of uncommon type).
Terminal connector shall be equipped with at least 6 bolts which are high-strength hot-dip galvanized steel.

C. 35kV Capacitor Voltage transformer:

(36) Capacitor Voltage transformer:

Capacitor Voltage transformer (VT) shall be of one-phase, oil-immersed or solid insulation type, suitable for operating out-door, used for measuring in insolated neutral system with a nominal voltage of 35kV.

For VT of solid insulation type, the insulation shall be of Epoxy resin, with high mechanical and electrical quality, be capable of withstanding sudden changing of temperature, and of anti-violet. Vacuum or APG cast shall be applied for Epoxy.

For VT of oil-immersed type: insulation shall be of enameled porcelain, capable of operating in heavy pollution areas, such as: seaside, hoar frost, industrial pollution, ultraviolet radiation… as well as humid tropical climate. Enclosure of VT shall be made from high strength steel, anti-rust, anti-corrosion by powder coating with minimum paint layer of 80(m. Insulation oil shall be type exclusively used for transformer, with no PCB.

VT shall be designed, manufactured and tested in accordance with IEC 61869-1, IEC 61869-3, TCVN 11845-3 or TCVN 7697-2 or equivalent standards.

Insulation of VT is intended to comply with IEC 60815.

Terminals of secondary windings are placed in connection box mounted on surface of VT. These terminals are made from copper. Connection box shall be made from aluminum or aluminum alloy or stainless steel or hot-dip galvanized steel, and be capable of withstanding changes of weather, have individual positions for lead-sealing of measuring cores.

VT for protection shall satisfy all Requirements for transient characteristic in compliance with relevant standards.

VT shall be equipped with accessories, terminal connectors, bolts and nuts, washers suitable for designed conductor.

(37) Installation:

VT shall be intended to directly installed on hot-dip galvanized steel structure. Thickness of plated layer shall be of at least 80(m

VT shall be accompanied with earthing terminals, enable connect to ground system of substation to ensure safety operation.

All non-charged steel parts shall be directly connected to earthing grid of substation.

Connection box must be capable of withstanding changing of weather, with a minimum protection class of IP55. 

(38) Requirements for testing:

a. Routine test:

Routine test shall be performed by the manufacturer on every VTs. Routine test shall comply with IEC 61869-1, IEC 61869-3 or TCVN 11845-3 or TCVN 7697-2 or equivalent standards, including:

· Verification of markings;

· Power-frequency voltage withstand test on primary terminals;

· Power-frequency voltage withstand test on secondary terminals;

· Power-frequency voltage withstand test between sections;

· Partial discharge measurement;

· Tests for accuracy.

b. Type test:

Type tests shall be performed and certified by independent laboratories that are accredited to ISO/ IEC 17025 on VT similar to the offered ones. Type tests shall comply with IEC 61869-1, IEC 61869-3 or TCVN 11845-3 or TCVN 7697-2 or equivalent standards, including:

· Short-time current test;

· Temperature rise test;

· Impulse voltage withstand test on primary terminals;

· Test for accuracy;

· Wet test for outdoor type transformer;

· Verification of the degree of protection by enclosures.

For solid-insulation VTs, out of the above type tests, there shall be accelerated exposure testing of coatings and related products in fluorescent UV according to ASTM D4587 or IEC 62217 or equivalent standards. Test shall be performed by independent laboratories on VT similar to the offered ones.

(39) Drawings and technical documents:

The following drawings and technical documents shall be submitted:

a. General drawings, including weight and dimensions.

b. Drawings of construction;

c. Instruction manual of installation, operation, repairing and maintenance of CT and accessories.

d. Test reports and ISO certificate;

(40) Certification of sample approval:

VT shall be sample approval by Directorate For Standards, Metrology And Quality (STAMEQ)

(41) Other requirements:

VT shall be brand new (100%), non-defects, with full certificates of origin, legal, quality; accompanied with all relevant documents establishing responsiveness of VT to Requirements for design and provisions in signed contract.

VT shall be durable under conditions of environment and climate of Vietnam: be tropicalized, suitable with operation site.

All steel details (steel structure, earthings, bolts and nuts…) shall be hot-dip galvanized according to TCVN 5408:2007 and equivalent current standards relating to hot-dip galvanizing. 

(42) Basic Data of VT:

Refer to Technical Data Sheet.

1.4. Surge Arresters

A. 500kV – 220kV Surge arrester

(1) Applicable standard:

[1] Electricity law No. 61/2024/QH15 dated 30/11/2024.

[2] 11TCN 20:2006 in Document No. 19/2006/QĐ-BCN dated 11/7/2006.

[3] QCVN QTĐ-5:2008/BCT in Document No. 54/2008/QĐ-BCT dated 30/12/2008.

[4] QCVN QKĐ:2009/BCT in Circular No. 40/2009/TT-BCT dated 31/12/2009.

[5] QCVN 02:2022/BXD.

[6] QCVN 01:2020/BCT in Circular No. 39/2020/TT-BCT dated 30/11/2020.

[7] Circular No. 05/2025/TT-BCT dated 01/02/2025.

[8] Document No. 110/QĐ-EVN dated 21/9/2021 of EVN.

[9] IEC 60099. Surge arresters. 

+ IEC 60099-4:2014.Part 4: MO surge arresters without gaps for a.c. systems.

+ IEC 60099-5:2018.Part 5: Selection and application recommendations.

+ IEC 60099-6:2019.Part 6: Surge arresters containing both series and parallel gapped structures - System voltage of 52 kV and less.

+ IEC 60099-8:2017.Part 8: Metal-oxide surge arresters with external series gap for overhead transmission and distribution lines of a.c. systems above 1 kV.
[10] IEEE Std C62.11:2020. Standard for Metal-Oxide Surge Arresters for AC Power Circuits (>1 kV).

[11] IEEE Std C62.22:2009. Guide for the Application of Metal-Oxide Surge Arresters for Alternating-Current System.

[12] ГОСТ Р 52725:2021. Ограничители перенапряжений нелинейные для электроустановок переменного тока напряжением от 3 до 750 кВ.

[13] GB/T 11032:2020. AC gapless metal oxide arrester.

[14] DIN VDE 0675-4:2014. Metalloxidableiter ohne Funkenstrecken für Wechselspannungsnetze.

[15] CIGRE A3/17:2013. MO surge arresters in AC systems.
(2) General

Surge arrester installed in substation is used for protection of primary equipment, such as: transformer, CB, CT, CVT, bus bar,… against over-voltage caused by lightning wave, switching over-voltage occurring in substation.

Applicable standards for design, manufacturing, installation, operation and maintenance of surge arrester in substation shall including but not limited to the followings:

- IEC 60099-4. MO surge arresters without gaps for A.C. systems;

- CIGRE A3/17. MO surge arresters in AC systems;

- IEEE C62.11. Standard for MO Surge Arresters for AC Power Circuits;

- ГОСТ Р 52725. Ограничители перенапряжений нелинейные для элект-роустановок переменного тока напряжением от 3 до 750 кВ;

- GB/T 11032. AC gapless metal oxide arrester;

- VDE 0675-4. Metalloxidableiter ohne Funkenstrecken für Wechselspan-nungsnetze

- Equivalent standards. 
In case one of the above standards applied for manufacture of surge arrester, conception, definition of specification and test Requirements for such standard shall be applied. 

Surge arrester shall comply with regulation, standards of Vietnam, electricity standard, be tropicalized and capable of stable operating under normal working condition, including climate and environment of Vietnam.
Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 250C

· Minimum air temperature
: 00C 

· Maximum air temperature
: 450C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Creepage distance
: 25mm/kV
· Altitude above sea level
: ≤ 1000 m

Information for installation place

	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


The manufacturer of Circuit breaker shall be certified for quality management system (ISO 9001-2015 or equivalent, remain validity). The manufacturer shall equip lab for factory acceptance test with calibrated testing devices.

The manufacturer shall comply with Vietnam regulation of power saving, environmental issues, intellectual property right, trademark and engineering…

(3) Basic data for equipment: see Technical data sheet of the Bidding documents.
(4) Requirements for components of surge arrester
1. Surge arrester:

a. The 500-220kV Surge arrester installed in substation shall be of one-phase, gapless type, used for phase-earth protection.
b. Surge arrester shall be so designed, manufactured and tested to be installed operation under out-door un-interrupting operation. Surge arrester shall meet requirements for insulation strength, temperature rise in long-term operation.

c. Construction of surge arrester and its basic components shall include:

· Housing and core;

· Bottom insulation (in certain cases);

· Leakage current meter, surge counter, accessories, earthing wires for connection of surge arrester and grounding system of substation.

d. Housing and core may be constituted by multiple parts (or elements) that are firmly interconnected to each other to ensure mechanical strength throughout transportation, installation, operation and maintenance period of surge arrester.
e. Core is composed of MO non-linear, resistors using ZnO type. MO has small resistance value when overvoltage occurring, and has large resistance when operating at rated voltage of the power system.
f. Components of surge arrester shall be intended to not lead to over-heat throughout operation under condition of substation, and meet Requirements for temperature rise specified by manufacturing standards.
g. Surge arrester shall possess mechanical strength, be free from cracks, fractures, deterioration; capable of withstanding effects of environment and electric field, substation/transmission lines faults, atmospheric over-voltage, switching over-voltage.
h. Surge arrester shall be intended to meet regulation on phase-phase and phase-earth clearance specified in Electrical Equipment Regulation and National Technical Regulation on Electrical Safety.
2. Housing 
a. Housing shall be made from porcelain or polymer materials (silicon rubber), reinforced with load-bearing materials. 
b. Porcelain housing:
· Housing shall be constructed as a sealed cabinet, and be capable of self-releasing internal pressure through pressure relief valve when surge arrester operates under condition that exceeds its designed operating limit.

· Pressure relief valve shall ensure tightness of arrester housing, prevent it from moisture penetration.

c. Polymer housing:
· Housing and core shall be intended to meet Requirements for mechanical strength (reinforced by fiberglass rods, load-bearing insulation rod,…) to prevent bending, twisting, and breaking, and to ensure that the surge arrester does not bend or tilt under load of connection wire.
· Materials to be used shall be capable of withstanding natural environmental elements, such as: water resistance, antifungal, dust resistance, acid resistance, crack resistance, solar radiation resistance, ultraviolet (UV) resistance. ), anti-aging, capable of operating in conditions of hoarfrost, industrial pollution, coastal areas, areas with high thunderstorm density. 
· Housing does not change color or appear spots, does not appear moss, fungus, mold during operation period. Housing and sheds shall not be deterioration when being tore or impacted, not cracked or degradation by environment and electric field. 
d. Housing shall meet requirements for insulation at corresponding voltage specified by withstanding voltage, creepage distance, capable of withstanding short-circuit occurring in substation.
e. Housing shall be capable of withstanding static/dynamic load occurring in installation place.

f. Requirements for equipotential ring:

· For 500kV surge arrester: equipotential ring must be equipped.
· For 220kV surge arrester: equipping equipotential ring depends on Requirements for system and technology of the manufacturer.
Equipotential ring may be mounted on the top of surge arrester to prevent corona and to balance voltage along the length of surge arrester. Equipotential ring shall be made from metal (or alloy), no rust, with a structure suitable for creating equipotentialization inside surge arrester to balance the potentials between MO blocks.
3. Devices for monitoring operation of surge arrester

Surge arrester shall be equipped with the following operation monitoring devices:

a. Surge counter indicates number of discharging. Quantity of digits shall be of at least 5.

b. Leakage current meter indicates leakage current flowing through surge arrester. It may be capable of transmitting data to remote monitoring device. Leakage current meter shall show operating status of surge arrester, such as: normal operation zone, warning zone, separated from operation zone.
c. Surge counter may be integrated in leakage current meter or not. Instruction manual of the manufacturer shall explicitly indicate that leakage current displayed be Leakage current meter is the total leakage current or the resistance leakage current of surge arrester.
d. The aforementioned operation monitoring devices shall be capable of communicating with computer control system in control room of substation for remote monitoring. Connection (protocol) and communication line between computer control system and surge arrester shall be synchronized so as to prevent over-voltage transmitting from surge arrester to computer control system.
4. Support insulator:
Support insulator shall be made from porcelain or polymer, and must fit housing of surge arrester. Support insulator shall be capable of withstanding impacts; ensure thermal, mechanical and insulation strength; appropriate with environmental operating site.
5. Layout
a. Surge arrester shall be intended to be directly installed on steel structure constructed of hot-dip galvanized steel. Steel used for steel structure shall be high mechanical strength so as to bear mass of surge arrester. Cross section of steel structure must be large enough for meeting Requirements for the manufacturer so as to prevent shaken of surge arrester in operation period, reducing service life of surge arrester.
b. Steel details (steel structure, earthing, bolts and nuts…) shall be hot dip galvanized in compliance with standard TCVN 5408:2007, with plating thickness of at least 80(m, and other current standards of dip galvanized, bolts, nuts…

c. The earthing point shall be marked with earthing symbol, and located at a position convinient for connecting to the earthing system of substation. Conductor used for earthing shall be insulated copper conductor, with a minimum cross section of 90mm2, accompanied by proper terminal connector.
d. Surge counter and leakage current meter shall be placed at position convenient for operation management; prevent it from effects of environment of substation.
e. Surge arrester shall be provided with nameplate and label that is made from aluminum alloy or copper alloy or stainless steel (Inox 304); indicates sufficient main specification of surge arrester. Specification displayed on nameplate and label shall be durable, fade-resistant, and legible throughout the entire service life of surge arrester.
f. Terminal connector and jumping conductor used for connection of surge arrester shall be intended to fit voltage, rated discharging current, mechanical load of surge arrester, ensure safety and reliable operation of surge arrester.
g. Installation method shall strictly comply with instruction manual of the manufacturer; using materials/accessories appropriate with Requirements for the manufacturer. The entire installation process shall be carried out in compliance with installation sequence of the manufacturer.
6. Accessories
Surge arrester shall be provided with full accessories for connecting with phase/neutral conductor and earthing system, accessories for installing on steel structure and association surge counter are as follow: 
a. Proper connector for connecting with phase/neutral conductor and earthing system.

b. Clamp for earthing copper wire.
c. Bolts and nuts made from stainless steel or hot-dip galvanized steel, associated with proper gasket, anti-drop ring. 

d. Steel structure (if any).

e. Base of surge arrester.

f. Accessories for connecting surge counter, insulation accessories for installation on steel structure.
7. Other requirements:
a. The supplied surge arrester shall be brand new, without defectss, and with explicit and legal CO, CQ; and other relevant documents establishing supplied goods comply with Requirements for technical design and provisions of signed contract.

b. The Bidder must perform warranty obligation and ensure longevity of surge arrester in compliance with applicable regulations on trade as well as regulation of the Bidding documents.

8. Requirements for service life of surge arrester
· Quantity of discharging at normal discharge current without damaging surge arrester: at least 10 times.

· Service life of surge arrester: at least 20 years.
9. Requirements for testing:
The Bidder shall submit sufficient test reports specified in standards applied for manufacture of surge arrester.

Technical regulation specifies minimum tests which the Bidder must submit prior to bidding and delivery of goods.
Requirements for tests of surge arrester:

1) Surge arresters that comply with standards IEC60099-4, IEEE C62.11, GB/T 11032, … 

a. Type test:
The Bidder shall submit type tests in compliance with IEC 60099-4, at least including the followings:

· Insulation withstand test on the arrester housing.

· Residual voltage test.

· Test to verify long term stability under continuous operating voltage.

· Repetitive charge transfer withstand.

· Heat dissipation behavior verification of test sample.

· Operating duty test.

· Power frequency voltage versus time.

· Short circuit test.

· Bending test.

For surge arrester with polymer insulation, the Bidder shall supply additionally the following type test:

· Weather aging test.

Type test shall be performed by laboratories that are accredited to standard ISO/IEC 17025 or by laboratories of the manufacturer provided that test results shall be witnessed by independent laboratories that are accredited to standard ISO/IEC 17025, such as: KEMA, CESI, ASTA, member of STL, v.v…
b. Routine test:

The Bidder shall submit routine tests in compliance with IEC 60099-4, at least including the followings:
· Reference Voltage.

· Residual Voltage Test.

· Internal Partial Discharge Test.

· Power Frequency Voltage Test.

2) The manufacturer shall perform routine tests as well as issue results of such tests.

3) Surge arresters that comply with standard ГОСТ Р 52725 
a. Response test (Kвалификационные):

The Bidder shall submit response tests (Kвалификационные) in compliance with ГОСТ Р 52725, at least including the followings:
-
Классификационное напряжение.

- Остающееся напряжение при токе.

- Пропускная способность.

- Тепловая устойчивость.

- Электрическая прочность изоляции.

- Характеристика «напряжение- время».

- Механическая прочность и Стойкость к вибрации.

Response tests (Kвалификационные) shall be performed by laboratories that are accredited to standard ISO/IEC 17025 or by laboratories of the manufacturer provided that test results shall be witnessed by independent laboratories that are accredited to standard ISO/IEC 17025.

b. Acceptance test (приемо-сдаточные):

The Bidder shall submit acceptance tests (Kвалификационные) in compliance with ГОСТ Р 52725, at least including the followings:
-
Классификационное напряжение.

-
Остающееся напряжение при токе.

-
Уровень частичных разрядов.

The manufacturer shall perform acceptance tests (приемо-сдаточные) as well as issue results of such tests.

10. Requirements for transportation
· Surge arrester shall be so designed to be easily dismantled, individually packed for each part, with a list of quantity of materials in each shipment, easy for maintenance and transported by machine or manual; and enable to be easily re-installed and operated.

· Surge arrester shall be accompanied by list of materials in each shipment. There shall be measure to prevent penetration of steam, effect of sea water, rain as well as other environmental factors.

11. Requirements for document

The Bidder shall submit full of the following documents:

· Required technical data sheet.

· Drawings of construction, dimension, section of main parts of surge arrester.

· Instruction manual drawings (including drawings of steel structure).

· All required test reports.

· ISO certificates and CO, CQ  of goods.

· Documents for instruction and recommendation when conducting packing, transportation, installation, operation, inspection, maintenance of equipment and accessories, periodical testing, advanced testing (content and frequency excution of test); common defects and measure to tackle.

12. Other requirements

Those requirements that are not specified in the Bidding documents shall comply with EVN and EVNNPT regulations, Vietnamese National Standards (TCVN) or equivalent standards.

(5) Basic Data of Surge Arrester:

Refer to Technical Data Sheet.

B. 110kV and 35kV Surge Arrester:

(6) Surge arrester:

Surge arrester (SA) shall be of gapless type.

SA is of Porcelain or Polymer type, with nonlinear resistance MO type ZnO inside. MO has small resistance when over-voltage occurs, and has great resistance when voltage is rated value. If polymer type is applied, core is constructed to ensure mechanical duration (such as fiberglass rod, load-bearing insulation rod…) anti-bending, anti-torsion, antifungal, not be damaged when being torn or crashed, not be cracked, deformed by environment and electric field.

If Porcelain type is applied, SA shall be equipped with pressure auto-releasing device when overload occurs. 

(7) Installation:
SA shall be intended to directly mounted on steel structure.

SA shall be equipped with full of accessories so as to be connected to phase/ neutral conductor and grounding system, insulation accessories to install on steel structure and surge counter.

(8) Requirements for testing:

SA shall be routine tested according to IEC 60099-4 or equivalent standards.

a. Routine test shall comply with IEC 60099-4, at least including:

· Reference voltage test;

· Residual voltage test;

· Internal partial discharge test;

· Power-frequency voltage test;
b. Type test:

Type test shall be performed by laboratories that are accredited to ISO standard or by laboratory of the manufacturer provided that test result must be witnessed by independent international laboratories (accredited to ISO certificate) such as: KEMA, CESI…

Type test comprises the following main items:

· Insulation withstand test on the arrester housing;

· Residual voltage;

· Test to verify long-term stability under continuous operation voltage;

· Repetitive charge transfer withstand;

· Heat dissipation behavior verification of test sample;

· Operation duty test;

· Power frequency voltage versus time – TOV;

· Short-circuit test;

· Bending test;

· Weather ageing test (for Polymer type);

(9) Accessories:

a. Terminal connectors;
b. Earthing clamps suitable for earthing copper wire;

c. Bolts and nuts;

d. Steel structure;

e. Base;

f. Surge counter;

g. Disconnector (if any);

(10) Technical documents and drawings:
SA shall be accompanied by the following drawings and technical documents:
a. Construction drawings;

b. Installation manual drawings;

c. Instruction manual of installation, operation, repairing and maintenance of SA and accessories; 

d. Documents of recommendation for checking, maintenance, overhaul, fixing method for common malfunctions; 

e. Test reports and certificates of quality management.

(11) Other requirements:

SA shall be brand new (100%), non-defects, with full certificates of origin (CO), legal, quality (CQ); accompanied with all relevant documents establishing responsiveness of SA to Requirements for design and provisions in signed contract.

CT shall be durable under conditions of environment and climate of Vietnam: be tropicalized, suitable with operation site.

Steel structure, support structure, earthing clamp, bolts and nuts and steel details shall be hot-dip galvanized in which thickness of plating shall comply with Decision No. 82/QĐ-EVN-QLXD-TĐ dated 07/01/2023. 
Bolts shall be manufactured according to standard TCVN 5571-1991, TCVN 1916-1995; nuts and washers is intended to be in accordance with standard TCVN 1905-76.

SA is able to be disassembled and packed in individual parts when transporting, accompanied with list of materials of each packages.
1.5. Post Insulator

(1) Applicable standard:

Domestic standards:

[1] Electricity No. 28/2004/QH11 dated 03/12/2004 and Amendment No. 24/2012/QH13.

[2] Standard No. QCVN QTĐ:2009-BCT in Circular No. 40/2009/TT-BCT dated 31/12/2009.

[3] Regulation No. 11TCN-20-2006 in Decision No. 19/2006/QĐ-BCN dated 11/7/2006.

[4] Regulation No. 12/2008/QĐ-BCT.

[5] Regulation No. QCXD VN 02:2008/BXD.

[6] Regulation No. QCVN 02:2009/BXD.

[7] Regulation of transmission lines in Circular No. 25/TTBCT dated 30/11/2016.

Foreign standards:

[1] IEC60050-471:2007. International Electrotechnical Vocabulary (IEV) - Part 471: Insulators.

[2] IEC 60071:2011-2018. Insulation co-ordination.

[3] IEC 60168:1994. Tests on indoor and outdoor post insulators of porcelain material or glass for systems with nominal voltages greater than 1000 V.

[4] IEC 60273:1990. Characteristic of indoor and outdoor post insulators for systems with nominal voltages greater than 1000 V.

[5] IEC 60437:1997. Radio interference test on high-voltage insulators.

[6] IEC 60507:2013. Artificial pollution tests on high-voltage porcelain and glass insulators to be used on a.c. systems.

[7] IEC 60660:1999. Insulators - Tests on indoor post insulators of organic material for systems with nominal voltages greater than 1000 V up to but not including 300 kV.

[8] IEC 60815:2008. Selection and dimensioning of high-voltage insulators intended for use in polluted conditions

(2) General

Post insulator put into operation on power transmission grid is of single phase and outdoor type. Post insulator shall be designed and manufactured by material such as porcelain, and be applied with technology which comply with Vietnamese standards, EVN/EVNNPT regulation and IEC standard, and be capable of stable operating at rated voltage under condition of Vietnamese weather. 

Environment conditions:  

· Climatic condition
: Tropical

· Average air temperature
: 250C

· Minimum air temperature
: 150C 

· Maximum air temperature
: 450C

· Average humidity
: 85%

· Maximum humidity
: 100%

· Seismic factor 
: 0,15g
· Creepage distance
: 25mm/kV

· Altitude above sea level
: ≤ 1000 m

Requirements for the electrical system installing the post insulator

	Item
	500 kV system
	220 kV system
	35 kV system

	Normal Voltage
	500 kV
	220 kV
	35 kV

	Rated Frequency
	50 Hz
	50 Hz
	50 Hz

	Max operating voltage
	550 kV
	245 kV
	38,5 kV

	Rated withstand short current capacity
	50 kA
	50kA
	25 kA

	Rated duration of short-circuit
	≥ 1s
	≥ 1s
	≥ 1s


The support insulators required herein shall conform to the Requirements for IEC 60071-1:2011, IEC 60071-2:2018, IEC 60168:2001, IEC 60273:1990, IEC 60437:1997, IEC 60507:2013, IEC 60660:1999, IEC 60815-1:2008, IEC 60815-3:2008, IEC 60815-3:2008.

(3) Basic physical characteristic of post insulator

1. Voltage technical characteristic:

· Lightning impulse withstand voltage in dry condition.

· Switching impulse withstand voltage current in wet condition.

· Power frequency withstand voltage in wet condition.

· Puncture voltage.

For determining the basic voltage of post insulator installed in substation, when designing insulation coordination between equipment in substation, the following standard shall be applied:

· IEC 60071 in normal operation condition.

· IEC 60815 in polluted operation condition.
2. Mechanical technical characteristic:

· Specification of specified mechanical load.

· Specification of clearance, including the minimum flashover clearance.
· Specification of deflection under load.
3. Environment and other characteristics:

· Interference and anti-Interference of Radio wave.

· Artificial pollution.
(4) Basic data for Post insulator: see Technical data sheet
(5) Minimum creepage distance: 

Minimum creepage distance should calculate base on Vietnamese standards and belong to environment condition where we put the post insulator. In this project the Minimum creepage distance is 25mm/kV
(6) Mechanical characteristic

(a) Specification of specified mechanical load of Post insulator in test for bending 

	Post insulator designation
	Falling load (N)

	
	Load-bending
	Moment-torsion

	Class 10 (500kV)
	10.000
	4.000


(b) Regulation about dimension of Post insulator

Porcelain post insulator with metal inside should follow section 3 – Table 1 of IEC 60273 

(c) Regulation about surface of Post insulator

With post insulator use porcelain, we should use the post insulator which have equal enamel layer, equal colour, no cracked, no spot. The surface of post insulator should identical along the post insulator

(7) Requirements for testing

Test of post insulator shall comply with IEC 60168:2001, accompanied by full test reports.

Type test, special test shall be performed and issued by independent laboratories; or witnessed by independent laboratories which are accredited to ISO/IEC 17025:2005.

Maintenance of Post insulator must be strictly complied with requirements, recommendations of the manufacturer as well as operation procedure and maintenance of operating agency.

(8) Requirements for transporting of post insulator

Post insulator have to easily for removing, packing, transport by machine or handiwork and have easily allow for installing, operation.

There is a table listing the number of equipment and material supplies in each package. Have solution to prevent moisture penetration and the impact of sea water.

(9) Requirements for documents of post insulator

Manufacturer information, summary of post insulator specifications, origin of post insulator accessories, quality management certificate.

There are all test records.

General drawings with dimensions, sectional drawings, structural drawings, post insulator structural details drawings and accessories drawings.

Instruction documents for installation, operation and maintenance of post insulator.

Recommended documents when testing periodically: about frequency, content of work. Common defects and their handling. The drawings, sizes and code names for each type (or list of quantities - specifications).

(10) Other requirements for post insulator

Those requirements that are not mentioned above, shall comply with IEC standard or equivalent.

(11) Post Insulator

Refer to Technical Data Sheet
1.6. INSULATORS AND FITTINGS
1.2. INSULATORS AND FITTINGS
A. INSULATORS:

· Applied standards:

[1] Document No. 237/QĐ-HĐTV dated 09/12/2024 EVNNPT.

[2] Standard BS 137.

[3] Standard IEC 60305 (1995-12). 

[4] Standard IEC 60383-1 (1993-04). 

[5] Standard IEC 60383-2 (1993-04) - IEC 60383-2 (1993-04) – Part 2.

[6] Standard IEC 60120 (1984-01). 

[7] Standard IEC/TR 60575 (1977-01).

[8] Standard IEC/TR 60797 (1984-01).

[9] Standard IEC/TR 61211 Ed.2 (2004-11).

[10] Standard IEC 60815.

[11] Standard IEC/TR 61467 (Ed.1.0 2008-08); 

[12] Standard IEC 60437 Ed.2 (1997-09);

[13] Standard IEC 60060-1, High Voltage test Techniques, Part 1: General definitions and test requirement. 

[14] Standard IEC 60507: 1991-04: Artificial pollution test on high voltage insulators to be used on A.C. systems.

[15] Standard IEC 60372: 1984-1 and Amendment Nr.1: 1991-09: Locking devices for ball and socket couplings of string insulator - units - Dimensions and tests. 

[16] Standard IEC 60071-1 Ed.8: 2011-03, Insulation co-ordination - Part1: Definitions, principles and rules.   

[17] Standard IEC 60071-2 Ed.8: 1996-12: Insulation co-ordination – Part 2: Application Guide.
· General requirements:

String insulator put into operation for power transmission grid is of porcelain or glass type, and be designed, made from material and technology which are checked, tested, supplied and transported complied with TCVN, EVN, and IEC; and also be suitable for Vietnam climate.

· Requirements for structure and technical characteristic:

Insulator shall be cap shaped according to IEC 60305 and IEC 60120, top part of insulator shall be cylinder, outdoor type, compatible for operation in wet-tropical, coastal, foggy, pollution, snowy and high lightning density areas.

Cap and pin shall be of anti-oxidant type; and not be deformed by mechanical load, lead to change of clearance between discs.

Cap shall be made from hot dip galvanized cast-iron/alloy. Cap shall be circle, concentric (internal and external part), not cracked or shrinkage or pitting, not rough (external surface) to minimize concentration of electric field and RIV.

Insulation part shall be made from glass or porcelain. Part between pin and insulation shall be cylinder to evenly distribute electrical stress and mechanical stress. Insulation part shall not be defects, such as containg impurities or gas bubble; internal part and external part shall be uniform.

Pin shall be made from cold stamping steel, and hot-dip galvanized. Protection zinc sleeve surrounding pin shall be in compliance with IEC 61325.

Binding cement between cap and insulator, as well as between pin and insulator shall be of Aluminous or Portland type, comply with Requirements for inspecting and testing of standard IEC 60305, IEC 60383 and equivalent standards.

For precaution against gap between cap and insulation part the purpose of which is to reduce corona in this area, such gap shall be sealed (can be filled with synthetic) and binded by conductive paint so as to prevent corona and RIV.

Split pin shall be made from stainless steel, and not be abrasive throughout operation period.

Hot dip galvanized techniques and lable shall comply with IEC 60383-1.

Insulator shall be so designed to be convenient for inspecting, cleaning and reparing. Specification of insulator shall remain unchanged over operation period. Insulator shall be compatible with environment of site, and ensure stable operating in the event of sudden changing load or voltage caused by synchronizing or short-circuit fault.

Mechanical and electrical characteristic of insulator, creepage distance shall comply with Regulation No. 11TCN-19-2006 – Part 2 and Standard IEC 60815.

· Requirements for testing of Insulator and Insulator set:

· Type test:

Type test is intended to verify basic technical characteristics of insulator which mainly depend on technical design. Type tests are normally performed on a small quantity of insulators, and only performed once per design or manufacturing process, and it is re-made only when design or manufacturing process of insulator has changed. If such changes only effect to some technical characteristics, then only tests relating to these characteristics are need to be performed. Furthermore, it does not need to perform electrical, mechanical and thermal-mechanical type tests for insulators with new design if type tests of insulator with similar design and the same manufacturing process still remain valid.

Type tests shall comply with IEC or equivalent, including the followings:

Type test for insulators:

· Verification of the dimensions, according to IEC 60383-1 standard.
· Dry lighting impulse withstand voltage test, according to IEC 60383-1 standard. 

· Wet Power frequency withstand voltage test, according to IEC 60383-1 standard.

· Electro-mechanical failing load test, according to IEC 60383-1 standard (for porcelain insulator).

· Mechanical failing load test, according to IEC 60383-1 standard (for glass insulator).

· Thermal-mechanical performance test, according to IEC 60383-1 standard.

· Residual strength test, according to IEC 60797 standard.

· Impulse voltage puncture test, according to IEC 61211 standard.

· Artificial pollution test, according to IEC 60507 standard.

Type test for insulator sets:

Type tests for insulator set (insulator + assembled fittings), including the followings:

· Corona test, according to IEC 61284 standard.

· RIV test, according to IEC 60437 and 61284 standard.

· Dry lighting impulse withstand voltage test, according to IEC 60383-2 standard.

· Wet Power frequency withstand voltage test, according to IEC 60383-2 standard.

· Power arc test, according to IEC 61467 standard.

· Mechanical failing load test, according to IEC 61284, IEC 61467 standard.

Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

· Routine test

Routine test is normal inspecting for all completed product. Routine test shall be made by manufacturer for every product which is made at factory of the manufacturer to remove defective product. Routine test reports shall be performed in compliance with IEC 60383-1 standard, including the followings:

· Visual inspection test.
· Mechanical routine test.
· Electrical routine test.
Results of Routine tests shall be certified and taken mark on each completed product.

· Sample test

Sample test for Insulators:

Sample test is intended to verify specification that may have changed in manufacturing process, and quality of materials used to manufacture insulators. Sample test is considered to be acceptance test performing on insulator randomly taken from lot of insulators that have passed relating routine tests.

Sample test shall comply with standard TCVN 7998-1:2009, IEC 60383 or equivalent.

After passing routine tests, the tests of components of insulator shall be as follow:

· Verification of the dimensions.

· Electro-mechanical failing load test (for porcelain insulator).

· Mechanical falling load test (for glass insulator).

· Verification of the locking system.

· Temperature cycle test (for porcelain insulator).

· Thermal shock test (for glass insulator).

· Porosity test (for porcelain insulator).

· Puncture voltage withstand test.

· Galvanizing test.

· Splice moving checking.

Sample test for Insulator sets:

Sample test for Insulator sets shall comply with TCVN, IEC or equivalent standards, including:

· Dry lighting impulse withstand voltage test, according to IEC 60383-2 standard.

· Wet Power frequency withstand voltage test, according to IEC 60383-2 standard.

· Power arc test, according to IEC 61467 standard.

The Bidder is liable to perform sample test in contract execution period; and when conducting final acceptance, the Bidder shall submit sample test report of product supplied for project. Taking samples and sample testing in manufacturing period is basis for final acceptance and payment.
Quantity of product for sample tests: at least 02 completed insulator sets, representing the lot of insulator sets supplied for project, in which including 01 single/ double suspension insulator set and 01 single/ double tension insulator set.

In case the insulator sets that are the same to those supplied for project have been type tested, then it does not need to conduct sample testing for those insulator sets.

Sample test shall be performed at independent laboratories that are accredited to ISO/ IEC 17025 standard, and complied with aforementioned requirements. The Purchaser shall at its discretion determine whether to witness sample testing or not.

In case sample tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by proper independent laboratories accredited to ISO/IEC 17025 standard.
When purchasing insulator sets for project with the purpose of repairing transmission line, connecting lines, connecting substation with quantity of each type of insulator set do not exceed 200 sets, the Bidder may not have to conduct sample testing, providing that it shall commit quality of such insulator sets.

· Other technical requirement

In contract execution period, the Bidder shall be liable to submit calculation table (base on requirement of the Bidding documents) of the smallest gap of insulator set (distance between arcing horns/corona rings) to prove its suitability to pollution level of specific area, voltage; and such gap shall not be smaller than specified ones for installing.

· Requirements for packing

All packing use to pack the good must have clearly information: total mass, center of load… and including sign of regular vouchers.

All of good must pack carefully then they can move by seaway, airway, railway, overland and make sure that the insulator is protected against bad weather conditions during the transport or storage.

Each packing has a list with information about materials on the packing and the list will be put on the water-roof envelope. All good will register for easily checking purpose.

· Requirements for transportation
During transportation period, goods must be packed in wood packages which are designed for preventing damages cause by clash. Goods must be fastened by rope and avoid the shake down.

· Requirements for storage
Insulators must be packed in wood packages or be arranged on industrial iron support and stored in closed warehouse.

It is not allowed to throw insulators when arranging.

At construction site, if installation has not been conducted, insulators will be stored in warehouse, put in closed wood package or arranged together with a minimum altitude of 5-10cm above the floor.

· Requirements for documents

Manufacturer information, summary of insulator specifications, origin of insulator, quality management certificate.

All tests reports shall be included.

General drawings with dimensions, sectional drawings, structural drawings, structural details drawings and accessories drawings.

Instruction documents for transportation installation, operation and maintenance of insulator.

B. FITTINGS
· Applicable codes and standards

[1] Document No. 225/QĐ-HĐTV dated 06/12/2024 of EVNNPT.
[2] IEC 61284 (1997-09)-Overhead lines - Requirements and tests for Fittings.

[3] IEC 61854 (1998-09): Overhead lines - Requirements and tests for spacers. 

[4] IEC 61897 (1998-09): Overhead lines - Requirements and tests for Stockbridge type aeolian vibration dampers.

[5] IEC 60120 (1984-01). 

[6] IEC 60372 (1984-01), Amendment Nr.1 (1991-09). 

[7] IEC CISPR/TR 18-3 Ed.3.0en 2017. 

[8] BS 729: 1971-Hot-Dip Galvanized Coating on Ion & Steel Articles.
[9] Document No. 32/QĐ-HĐTV dated 04/02/2025 of EVNNPT.

[10] Document No. 20/QĐ-EVNNPT dated 08/3/2018 of EVNNPT.

[11] IEC 60060-1: High Voltage test Techniques, Part 1: General definitions and test requirement. 

[12] IEC 60437 Ed.2: 1997-09: Radio interference test on high voltage Insulators.

[13] IEC/TR 61467 Ed 1.0 2008-08: Insulators for overhead lines with nominal voltage above 1000V-AC. Power arc test on insulator sets.

[14] IEC 60071-1 Ed.8: 2011-03: Insulation co-ordination - Part1: definitions, principles and rules.   

[15] IEC 60071-2 Ed.8: 1996-12: Insulation co-ordination - Part2: Application Guide.
· General requirements

Fittings are designed for outdoor use, suitable for operation in wet tropical climates, coastal areas, hoarfrost, industrial pollution areas, regions pollution caused by chemicals used in agriculture, snow-covered low temperature areas, areas with large thunderstorms.

Fittings are designed, tested, manufactured and manufactured using materials and technologies that ensure to satisfy the standards and standards of Vietnam, the electricity industry, IEC and compliance. suitable for the climate of Vietnam.
Fittings includes: fittings for conductor and earthwire; fittings for insulator set.

· Tension clamp for conductor/earthwire:

Tension clamp shall be outdoor, compression type. Each Tension set shall include: Aluminum compression tube, Steel compression tube, Jumper terminal and Bolts for connecting Tension clamp.

Aluminum compression tube shall be made from aluminum or highly conductive aluminum alloy, connecting to Jumper terminal by bolts. There shall be highly conductive, anticorrosive and antioxidant substance inside Aluminum compression tube.

Steel compression tube shall be made from hot-dip galvanized, high-strength steel. Hook of Tension clamp shall be annular or clevis, built as one-piece with Steel compression tube.

Jumper terminal shall be made from aluminum or highly conductive aluminum alloy, with an angle of 00-300. Jumper terminal shall be connected by bolts type M12, M14 or M16 corresponding to design; and fit conductor (diameter, section). Surface of Jumper terminal shall ensure highly exposure and conductivity. There shall be highly conductive, anticorrosive and antioxidant grease inside Jumper terminal and exposure surface of Jumper terminal.

Tension clamp shall be suitable for conductor/earthwire with corresponding section. It does not degrade conductor when installing; highly conductive; not arcing; and be capable of withstanding the highest short-circuit current following calculation when fault occurring. 

Ultimate tensile strength of Tension clamp after compressed shall not be lower than 90% of Rate tensile strength of conductor/earthwire with corresponding diameter. Resistance of Tension clamp after compressed shall not be 1,2 times greater than resistance of conductor/earthwire with the same length.

On each components of Tension clamp, there shall be mark and main specification of goods as required. Tension clamp shall be engraved with followings:

· Name or logo of manufacturer;

· Code of Tension clamp, Jumper terminal;

· Conductor type;

· Compression code;

· Arrow indicating position and direction of compression.
The Bidder shall submit technical drawings which clearly indicate dimension, specification, instruction of compression, type of compression.
· Requirements for testing of Tension clamp:

Test of Tension clamp shall comply with IEC 61284 standard or equivalent.
Type test

Type tests shall be performed in accordance with IEC 61284, at least including the followings:

· Mechanical tests; 

· Heating cycle test.
Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall be performed in accordance with IEC 61284, and at least comprising:

· Routine visual inspection.

· Dimension and materials checking.

Beside the aforementioned tests, after assembled to a complete insulator sets, it is needed to perform routine tests specified for complete insulator set.

Sample test

Sample tests shall be performed in accordance with IEC 61284, with requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings).

· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing;

· Mechanical tests - damage and failure load;

· Clamp bolt tightening test;

· Tensile test;

· Damage and failure load test of the attachment point used during erection.
· Compression joint sleeve for conductor/earthwire:

Compression joint sleeve shall be outdoor, compression type. Each Compression joint sleeve shall include: 

· Outer Tube for compressing aluminum part of conductor or earthwire, made from Aluminum or Aluminum alloy; 

· Inner Tube for compressing steel part of conductor or earthwire, made from hot-dip galvanized high strength steel.

There shall be highly conductive, anticorrosive and antioxidant grease inside Compression joint sleeve.

Main specification of compression joint sleeve:

· Compression joint sleeve shall be suitable for conductor/earthwire with corresponding section. It does not degrade conductor/earthwire when installing; highly conductive; not arcing; and be capable of withstanding the highest short-circuit current following calculation when fault occurring. 

· Compression joint sleeve shall be outdoor, compression type. Ultimate tensile strength of Compression joint sleeve after compressed shall not be lower than 90% Rate tensile strength of conductor/earthwire with corresponding diameter. Resistance of Compression joint sleeve after compressed shall not be 1,2 times greater than resistance of conductor/earthwire with the same length.

Specification shall be engraved of all parts of Compression joint sleeve. 
The manufacturer shall submit all relating technical documents to indicate specification and instruction of compression.

· Requirements for testing of Compression joint sleeve:

Test of Compression joint sleeve shall comply with IEC 61284 standard or equivalent.
Type test

Type tests shall be performed in accordance with IEC 61284, at least including the followings:

· Mechanical tests; 

· Heating cycle test.
Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall be performed in accordance with IEC 61284, and at least comprising:

· Routine visual inspection.

· Dimension and materials checking.

Beside the aforementioned tests, after assembled to a complete insulator sets, it is needed to perform routine tests specified for complete insulator set.

Sample test

Sample tests shall be performed in accordance with IEC 61284, with requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings).

· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing;

· Mechanical tests - damage and failure load;

· Clamp bolt tightening test;

· Tensile test;

· Damage and failure load test of the attachment point used during erection.
· Repair sleeve for conductor/earthwire:

Repair sleeve shall be constituted by 2 parts that are made from Aluminum or highly conductive Aluminum alloy to compress and restore conductance of broken conductor/earthwire.

There shall be highly conductive, anticorrosive and antioxidant grease inside Repair sleeve.

Repair sleeve shall be suitable for conductor/earthwire with corresponding section. It does not degrade conductor when installing; highly conductive; not arcing when operating. 

Repair sleeve shall be of outdoor, compressed and highly conductive type.

Specification shall be engraved on Repair sleeve. The manufacturer shall submit all relating technical documents to indicate specification and instruction of compression.

· Requirements for testing of Compression joint sleeve:

Manufacturing and testing shall be in compliance with IEC 61284 or equivalent.

When conducting final acceptance of goods, the Bidder shall submit sufficient FAT reports, Routine tests made by the manufacturer on each product to prove its responsiveness to specified technical requirements. Such test reports shall at least comprise the followings:

· Routine visual inspection.

· Dimension and materials checking.

Sample test:

· Visual examination;

· Dimensional and material verification;

· Tensile test.
· Suspension clamp for conductor/earthwire:
Suspension clamp is so designed to be synchronized assembling with the entire insulation to suspend conductors required for project.

Suspension clamp is intended to be fit for each conductor/earthwire with corresponding section.

Suspension clamp shall be light, and so designed to reduce vibration. It shall be capable of withstanding electro-mechanical failing load of respective suspension string. Construction of Suspension clamp is of knee joint type to support conductor. Main body of Suspension clamp is able to rotate around an axle which is coincide with center of conductor.

Body of Suspension clamp is able to rotate at least 450 (up or down) vertically. Suspension clamp shall be made from materials that is capable of withstanding breaking strength of associated insulator set. The Supplier shall design and manufacture Suspension clamp so that it is not affected by resonance between itself and conductor/earthwire when being shaken by wind.

· Requirements for testing of Suspension clamp:

Requirements for testing, product acceptance must comply with IEC 61284 standard or equivalent

Type test

This test must comply with IEC 61284 standard, at least include:

· Mechanical tests.

· Slip test.

Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall be performed in accordance with IEC 61284, and at least comprising:

· Routine visual inspection.

· Dimension and materials checking.

Beside the aforementioned tests, after assembled to a complete insulator sets, it is needed to perform routine tests specified for complete insulator set.

Sample test

Sample tests shall be performed in accordance with IEC 61284, with requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings).

· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing;

· Mechanical tests - damage and failure load;

· Slip test;

· Clamp bolt tightening test.

· Vibration damper for conductor/earthwire:
Vibration damper shall be so design to fit with conductor ACSR, PHLOX and TK 70 with corresponding section; and installed on conductor and earthwire near suspension string and tension string. The Bidder shall submit with its bid proposal the aeolian vibration calculation made by software in which showing distance of installing vibration dampers, and this must be approved by the Purchaser.

In vibration calculation, the manufacturer shall prove that bending deformation of conductor/earthwire after installing vibration damper is within allowed limit so that service life of conductor/earthwire shall be a minimum of 30 years. Service life of conductor/earthwire shall be demonstrated by methods and measuring results complied with applied standard

· Requirements for testing of Vibration damper:

Requirements for testing, product acceptance must comply with IEC 61897 standard or equivalent

Type test

Type tests shall be performed in accordance with IEC 61897, with a minimum of the followings:

· Slip test;

· Corrosion protection tests;

· Damper Characteristics test;

· Corona voltage and RIV test.

Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall at least comprise the followings:

· Routine visual inspection.

· Dimension and mass checking.

· Galvanizing test.
· Spacer for conductor:

The manufacturer shall submit calculation made by software in which showing distance of installing Spacers; and this calculation shall be approved by the Purchaser. 

Spacers shall be engraved with labels.

· Requirements for testing of Spacer:

Requirements for testing, product acceptance must comply with IEC 61284, 61854 standard or equivalent

Type test

Type tests shall be performed in accordance with IEC 61284, IEC 61854; with a minimum of the followings:

· Clamp slip test (IEC 61854); 

· Torsional slip test (IEC 61854);

· Clamp bolt tightening test (IEC 61854);

· Corona voltage and RIV test (IEC 61284).

Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall be performed in accordance with IEC 61284, IEC 61854, and at least comprising:

· Routine visual inspection.

· Dimension and materials checking.

· Galvanizing test.

C. FITTINGS FOR SUSPENSION/ TENSION INSULATOR SET:
· General requirements

All fittings for insulator set supplied by the Bidder shall be designed, manufactured like ones in drawings and Requirements for the Bidding documents.

The Bidder shall submit technical design calculation, technical drawings in which sufficiently shows specifications required by the Bidding documents, and this must be approved by the Purchaser. 

Split pin shall be made from stainless steel.

All fittings of insulation sets shall be hot-dip galvanized following standard TCVN, ISO or BS 729,… or equivalent standards.

The galvanized layer shall be flat, clean, even thickness and without defects.

Arcing horn and Guard ring shall be so designed to protect insulation sets and conductor when flashover occurring. 

Arcing horn shall be capable of withstanding the great temperature when short-circuit current occurring. It is also intended to eliminate corona on insulation set; and not generate radio interference voltage under normal condition.

Labels shall be engraved on fittings.

· Requirements for testing of fittings for suspension/ tension insulator set:

Requirements for testing, product acceptance must comply with IEC 61284 and equivalent or related standards.

Type test

Type tests shall be performed in accordance with IEC 61284, at least including the Mechanical damage and failure load test and requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings). 

Type tests shall be performed at international independent laboratories that are accredited to ISO/IEC 17025 standard.  
In case type tests are performed by the manufacturer, then the testing laboratory shall satisfy the followings: i) be accredited to ISO/IEC 17025 standard ii) Test result shall be witnessed and verified by international independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the laboratories belong to G8, EU).

Type test shall be performed on product which are made from the same manufacturer, and in the same country with the offered ones.

Type test shall include the following information: (i) name, address, sign/stamp of laboratory, Certificate number of ISO/IEC 17025 standard (ii) Testing product, test items, applied standards, customer, testing date, issuing date, testing place, detail of test, method of test, result of test… (iii) Type, Manufacturer, origin of testing product.

Routine test

When delivering, the Contractor shall supply Routine tests performed by the manufacturer on each supplied product to demonstrate its technical responsiveness to Requirements for contract. Routine tests shall be performed in accordance with IEC 61284 and equivalent standards, and at least comprising:

· Visual inspection tests;

· Measurement test;

· Galvanizing test;

· The others requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings).

Sample test

Sample tests shall be performed in accordance with IEC 61284, with requirements and tests in Table 1 – IEC 61284 (Table 1 - Test on fittings).
Insulator set fittings sample tests shall include the following: 
· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing;

· Mechanical tests - damage and failure load;

· Damage and failure load test of the attachment point used during erection.

Partial tension fittings Sample test shall include the following:
· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing.

Insulator protective fittings Sample test shall include the following:
· Visual examination;

· Dimensional and material verification;

· Hot dip galvanizing;

· Non-destructive testing;

· Mechanical tests - damage and failure load.

· Other requirements:

Those insulation sets that contain composite insulator, corona ring shall be manufactured and synchronized with insulation set so as to prevent composite insulation from interference and corrosion of its joint. It is not allowed to replace corona ring by other fittings which are not specified by the manufacturer.

Requirements for galvanizing those fittings that are essential to be galvanized: galvanizing shall comply with ISO or BS 729,… or equivalent standards and be applied to hot-dip galvanizing process due to obtain thickness of zinc layer of at least 610 g/sq.m on surface of steel bar, plate,… For threaded sections, mass of galvanized layer shall be 305 g/sq.m.
· Requirements for packing

All of good must pack carefully then they can move by seaway, airway, railway, overland and make sure that the insulator is protected against bad weather conditions during the transport or storage.

All packing use to pack the good must have clearly information: total mass, center of load… and including sign of regular vouchers.

Each packing has a list with information about materials on the packing and the list will be put on the water-roof envelope. All good will register for easily checking purpose.
Information in packing list shall comprise the followings:

· Type and code of goods;

· Total mass;

· Manufacturer;

· Year of manufacturing;

· Name and number of project;

· Position for lifting;

· Identification marks relating appropriate shipment documents.
· Requirements for transportation
During transportation period, goods must be packed in wood packages which are designed under instruction of the manufacturer. Goods must be fastened by rope and avoid the shake down.

· Requirements for storage
Fittings must be packed in wood packages or be arranged on support and stored in closed warehouse.

At construction site, if installation has not been conducted, fittings will be stored in warehouse, arranged and placed higher than the ground.

· Requirements for documents

Manufacturer information, summary of fitting specifications, origin, quality management certificate.

All tests reports shall be included.

General drawings with detail dimensions of each fittings.

Instruction documents for transportation, installation and warning.

1.7. Conductor

· Applied Standard:

1. Electrical law No. 28/2004/QH11 dated 03/12/2004.

2. Amendment of Electrical law No. 24/2012/QH13.

3. Standard QCVN QTĐ-5:2009-BCT.

4. Standard of safety 12/2008/QĐ-BCT.

5. Standard QCVN 02:2009/BXD.

6. Standard 11TCN-19-2006. Part II.

7. Regulation of transmission system in Circular No. 25/TT-BCT dated 30/11/2016.

8. TCVN 5064-1994.

9. TCVN 5064-1994/SĐ1-1995.

10. TCVN 6483-1999.

11. TCVN 8090-2009.

12. IEC 61089-1991: Amendment 1 (1975-05).

13. IEC 61395-1998-03.

14. IEC 60888-1987.

15. IEC 60889-1987.

16. IEC 61597-1995.

17. IEC 61394:2011.

· General requirements:

Conductor shall be so designed and manufactured by materials and technology to satisfy regulation, standard of Vietnam, standard of electrical department, IEC; and be in compliance with climate of Vietnam. 

Conductor shall be of steel reinforced bare aluminum type, stranded wire, and are designed for outdoor use, suitable for operation in wet tropical climates, coastal areas, hoarfrost, industrial pollution areas, regions pollution caused by chemicals used in agriculture, snow-covered low temperature areas, high lightning density.

· Requirements for construction and components

Outer layer: surface shall be even, stranded wires shall not be broken, overlapped by each other; and without any defects. Cable ends shall be sealed to prevent separating.

Layers: consecutive layers shall be reversely braided, and tighten stranded. The outermost layer shall be right direction.

Joint: it is allowed to jointing when braiding provided that it is complied with IEC 61089. Joints shall be welded by electrical welding and cold pressed. Joints shall not be applied to steel wires.

Conductive parts comprising aluminum wires braided around zinc galvanized steel wires.

Steel wires: be zinc galvanized. This galvanized coating shall not be peeled when bending, and its mass shall be in compliance with ASTM, IEC or equivalent standards, and shall be subjected to be dip in CuSO4 according to ASTM, IEC or equivalent standard.

Grease: steel wires shall be applied with grease to prevent corrosion due to exposing between variety metals. Conductor shall be greased in accordance with standard TCVN 6483-1999 or IEC 61089:1991. Grease shall be of neutral and heat-resistant type, with the minimum dropping point of 1200C. Layers of grease shall be even without defects.

· Requirements for origin, quality of materials:
· Aluminum:

Aluminum shall be of bar type or wire type 9,5mm.

The Bidder shall declare name and country of the manufacturer of aluminum. To the manufacturer of aluminum bar: its code shall be LME registered.

Before producing, the manufacturer shall submit all relating documents to determine country of origin of materials.

· Aluminum bar:

Min. content of aluminum: 99,7%

Max. content of steel: 0,2%

Max. content of Si: 0,1%

Other contents:

· Aluminum wire 9,5mm

Min. conductivity: 61,3%

Rate tensile strength: (70-170) N/mm2
Elongation: (2-18%)

· Steel:

Steel wire is of stranded wire.

The Bidder shall declare name and country of the manufacturer of steel wire.

Before producing, the manufacturer shall submit all relating documents to determine country of origin of materials.

In contractual execution period, the Bidder shall submit samples of steel core, aluminum bar, aluminum wire 9,5mm (of conductor supplied for project) from Quatest.

· Requirements for inspection and test:
Test of conductor shall comply with IEC 61089, IEC 61395, TCVN 8090:2009 or equivalent standards.

Test shall be performed or witnessed by independent laboratories. Such laboratories shall be certified in compliance with specified standards.

Type test shall be performed on each type of conductor of package supplied under contract. Tested goods and offered goods shall be made in the same country, by the same manufacturer.

Type test report shall be completed with the following information: (i) name, address, signature/ stamp of laboratory; (ii) tested object, tests, applied standard, customer, date of test, issuing, testing place, detail of test, testing method, tested result,…; (iii) type, manufacturer and country of origin of tested object.

· Type test:

Type test shall be performed by independent laboratories on each type of conductor similar to the supplied conductor to prove its responsiveness to requirement of the Bidding documents.

Type test report: the Bidder shall supply type test report of each type of conductor supplied for the bidding package; laboratory shall be independent, legal which means that it has testing function as specified, and be financial and organizational independence to the manufacturer, the supplier.

Type test shall be in compliance with IEC, TCVN or equivalent standard, including:

· Breaking strength of conductor in accordance with IEC 61089;

· Stress-strain curves in accordance with IEC 61089;

· Joints in aluminum wires in accordance with IEC 61089;

· Creep test in accordance with IEC 61395:1998.

· Sample test:

Quantity of samples according to IEC 61089: randomly select 2% of each type of conductor for testing (in case total quantity of drums less than 100, then take 02 samples).

Time for sampling:

· To the manufacturer: before and after braiding.

· For final acceptance: after braiding.

Test items: in accordance with IEC 61089, TCVN 8090 or equivalent.

Testing before braided:

Aluminum/ Aluminum alloy wire:

· Appearance;

· Dimensions; 

· Tensile test; 

· Elongation test;

· Wrapping test;

· Conductivity test;

Hot-dip galvanized zinc-coating steel wire:

· Appearance;

· Dimensions; 

· Tensile test; 

· Elongation test;

· Wrapping test;

· Torsion test;

· Mass of zinc.

Testing after braided:

· Cross-section area;

· Overall diameter

· Linear density;

· Breaking strength;

· Surface condition;

· Lay ratio and direction of lay;

· Mass of grease.

Before delivery of goods, it is needed to perform the factory acceptance test: tests shall be performed by legally independent laboratory under witness of the Bidder, the Purchaser and inspection agency (if needed).

Out of the aforementioned tests, the manufacturer/ supplier shall submit test repot to prove supplied goods in compliance with technical Requirements for the Bidding documents. Such test reports shall be performed by independent laboratory, and complied with IEC or TCVN standards, with testing content comprising:

· Checking quantity of aluminum wires, steel wires, layers, direction of outermost layers, measurement of layer.

· Checking diameter, curve, elongation, Breaking strength of aluminum wires.

· Checking diameter, curve, Measurement tensile stress at 1% elongation, Breaking strength, bending load, galvanizing of steel wire.

· DC resistance of 1km of conductor at 200C.

· Breaking strength of conductor.

· Mass of conductor.

· Elastic module.

· Coefficient of thermal expansion.

· Dropping point.

· Requirement for packing

Conductors shall be wound in drum with steel frame. Each type of conductor shall be wound in separate drum. Outer diameter of drum shall be great enough to prevent conductor from folding when transporting or reeling.

The drum shall be durable and constructed so as to prevent damages to the cables during shipment and handlings. Lags or other suitable means of protection shall be applied to the drum to prevent damage to the cables during shipment and storage. Nails and staples used in the construction of the drum must not be placed in a position where they can damage the cables.

The cable ends shall be sealed with shrinking caps and fastened tightly. When reeling, all cable ends shall be fixed into barrel of drum. A protective wrap shall be applied over the outer layer of the cable on each reel. The wrap shall be weather resistant and shall not be removed until the cable is installed.

Marking plates, containg following information shall be securely attached to the outer side on each drum flange:

· Type and dimension of conductors;
· Cable length in meters;
· Gross mass in kilograms;
· Number of drum; 

· Manufacture’s name;
· Year of manufacture;
· Project name and number;
· Arrow showing roll direction;
· Lifting point;
· Proper marks relating transportation documents. 

· Requirements for transportation:
Conductors shall be perfectly wound in drums when transporting with direction complied to the manufacturer’s instruction. Drums shall be fastened to prevent shaking when transporting.

1.3. HIGH VOLTAGE ALUMINUM CONNECTOR 

1.3.1. General: 

Connectors and terminals for conductors shall be of bolted or compression type as stated in scope of supply, made of high grade aluminum alloy and fitted with bolts of stainless steel or hot-dip galvanized, and suitable for the various size conductors.

Performances of clamps and connectors shall comply with the following standards: NEMA CC1, IEC 694.

Connectors for all aluminum conductors, aluminum alloy tubes or equipment designed not to cause corona and radio and audible noise in high-voltage installations up to 500kV.

Where dissimilar metals are connected, approved means shall be provided to prevent electro technical action and corrosion.

It has ability to carry the rated current that corresponding to the rated current of conductor is connected.

 It has ability to withstand short circuit current as per its equipment.

The connector for aluminum conductor manufactures with enabling to reduce the corona effect, overheat effect. The surface of clamping plate has to abrade in order to intensify contacting and treating to connect with other material, do not promote electro-chemical effect. 

The bolted plate processed by forged or casting method.

High voltage have tap compression type.

Terminal connectors for Circuit breaker, Dis-connector switch, CT, Voltage transformer: there shall be at least 6 bolts at each connection position with conductor.

Bolt and screw of connector manufactured by stainless steel or hot dip galvanized, including packing ring and auto-lock when fully tightening force, it guarantee to unloosen bolt by vibration.

In the body of connector must be show information about device code and other related information (if any).

Connector that is submitted by bidder has enough information about ability to carry the rated current, withstand the limited short circuit current, voltage level.

1.3.2. Contact grease

Contact grease is required and must be compound including metallic conductive particles which improve the electrical permanent contact. The compound shall contain an inhibitor of corrosion. The grease proteCT the metal surfaces against the action of atmospheric oxygen and prevents the formation of oxides which increase the contact resistance.

Electrical conductivity of contact grease must be less than electrical conductivity of connector.

1.3.3. Tests

The test shall be performed and issued by the independent laboratories (such as: KEMA, PEHLA, CESI, STLA, ASTA, SATS, ESEF, STLNA, POWER TECH LAB – Canada, STL, JSTC, A2LA, UKAS; or the LAB belong to G8, EU). The laboratories shall comply with ISO/IEC 17025.

The following type test reports shall be provided:

· Temperature rise test.

· Mechanical tensile test.

· Short circuit test.

· Resistance test.

· Radio Interference Voltage (R.I.V) test.

1.3.4. Document

Outline drawings of HV terminals connector/clamp and accessories with dimensions and masss.

Catalogue of HV terminals connectors/clamps.

Manual instruction for installation, operation, maintenance of HV terminals connectors/ clamps and accessories.
1.8. AlMgSi TUBE 

Test: Type test shall be performed and issued by an independent laboratory which is accredited to the international standard EN ISO/IEC 17025:2005, at least including:
· Tensile test;
· Elongation test;
· Resistance measurement;
· Electrical characteristics;
· Construction (dimension).
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