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Part 1
General

Article 1. Purpose

The purpose of Technical Regulation Vol.4 “Operation and Maintenance of Power Plants and Grid” is
as described in Article 1 of Vol.4 covering the network facilities, hydropower plants and thermal
power plants.

Technical Regulation Vol.4 was prepared aiming at securing public safety, environmental protection
and reliability of the network and power plant facilities and relevant equipment by stipulating the

technical requirements in operation and maintenance of such facilities.

Article 2. Scope of application

Technical Regulation Vol.4 is applied to the power generating plants located in Vietnam and
connected to the Vietnamese grids as well as applied to the network facilities located in Vietnam
subject to the conditions stipulated below:

1. Network facilities

The network facilities of which voltage is equal to or less than 1000 V are exempted from application
of Technical Regulation Vol.4.

2. Hydro Power plant

Technical Regulation Vol.4 shall be applied to all of the hydropower plants in Vietnam connected to
the national grid regardless of their capacity in principal. In this regard, only small scaled hydropower
plants constructed in remote areas for local power supply through isolated local power grid which is
not connected to the national power grid are exempted from the application of Technical Regulation
Vol .4.

3. Thermal Power plants

Regarding the thermal power plants, most of the oil fired, gas fired and coal fired plants are connected
to national power grid through transmission lines with capacity equal to or over 110kV, which is
defined as “National Power Transmission Network™ in Article 3 of Technical Regulation Vol.4. Such
plants are required to comply with the requirements in Technical Regulation Vol.4.

On the other hand, small scale thermal plants such as diesel power plants constructed for local power
supply through isolated power grid which are not connected to the national power grid or some small
to medium scale thermal power plants which are connected to the national power grid through the
transmission lines with capacity less than 110kV are exempted from application of Technical
Regulation Vol .4.

Article 3. Definitions

As stipulated in the Technical Regulation Vol .4.



Part 2
Organization and System for Operation

Chapter 1 Organizational Structure and Duties

Article 4. Power system

Paragraph 10 in Article 3 of the Electricity Law defines that “National Power System” is the system of
power generators, power transmission lines, and auxiliary devices which are interconnected one with

another and are singly controlled throughout the country.

All components of the National Power System, except the facilities which are exempted from
application according to stipulations in Article 2, shall comply with the requirements stipulated in
Technical Regulation Vol.4.

Article 5. Functions of individual units in power system

1. Stipulations in Electricity Law related to stable and reliable power supply

The following articles of the Electricity Law must be referred to for complying with the requirement
in Paragraph 1 of Article 5 in Technical Regulation Vol.4.

Article 14 “Electricity savings in power generation” of the Electricity Law:

“Power generation units shall be responsible for selecting advanced generation
technology with high efficiency, and implement optimal operation mode on power
generation equipment in order to save fuel and other emergy resource for power

generation, contributing to assurance of national energy security.”

Article 15 “Electricity savings in power transmission and distribution” of the Electricity Law:

“Power transmission lines and stations network must satisfy the advanced techno-economical
standards and specification, it shall be operated in optimal mode with the aim at meeting

’

requirement on stable, safe, uninterrupted electricity supply and minimizing power losses.’
Article 27 “Electricity supply interruption and shedding” of the Electricity Law:

1. In case the interruption or shedding of electricity supplied to consumers is not urgent,
otherwise stipulated in item 6, Article 23 of this Law, the electricity selling party must notify
the electricity purchasing party, at least five days in advance the time of interruption or

shedding by notifying in three successive days through mass media or other forms.

2. In case the interruption or shedding of electricity supplied to consumers is urgent due to
force majeure, which are uncontrollable by selling party and may seriously jeopardize the
security of human and equipment, or due to the shortage of power generation threatening
power system security, then the power generation, transmission and distribution units shall
be permitted to stop or shed the level of power supply to the purchasing party to handle, and
within 24-hour period, the selling party must notify the purchasing one the reason and the

anticipated schedule to recover electricity supply.



In case the electricity unit interrupts or sheds the level of electricity supply against the
regulations on power supply interruption and shedding, penalties stipulated by Law of
administration violation shall be applied and any damage shall be compensated to the

purchasing party as stipulated by the regulations of law of the agreements.

In case the electricity purchasing party fails to comply with provisions stipulated in sub-item
a, b and item 2, Article 46, sub-item b, c, item 2, Article 47 of this Law, the selling party shall
have right to interrupt electricity supply to the purchasing party.

2. Stipulations in Electricity Law and other regulations relating to quality of power supply

The following articles of the Electricity Law must be referred to for complying with the requirement

in Paragraph 2 of Article 5 in Technical Regulation Vol.4.

Article 26 “Guarantee of electric power quality” of the Electricity Law:

1.

Power generation, transmission and distributions units shall ensure the voltage, current
frequency are in line with Vietnamese standards, ensure the capacity, electricity energy and
electricity supplying period pursuant to signed agreement. In case of failure to meet the
criteria on voltage, current frequency, capacity and electricity energy and electricity
supplying period as signed agreement, causing losses to the purchasing party, the selling
party has to compensate for the purchasing one as prescribed by the regulations of law on

the agreements.

The purchasing party shall be responsible for guarantee of electrical equipment to operate
safely without causing faults to the power system and affecting voltage quality of power
grid.”

The following article of Decree No.: 105/2005/ND-CP “Decree on detailed regulations and guidelines
on implementation of the electricity Law” (August 17, 2005) must be referred to for complying with

the requirement in Paragraph 2 of Article 5 in Technical Regulation Vol.4.

Article 9 Electric power quality

1.

The electricity sellers must ensure the electric power quality to be supplied to the electricity

buyers in line with the following criteria:

a) With regards to the voltage: in normal condition, permissible voltage deviation is in the
range of = 5% against nominal voltage of power network, and is identified at the
locations equipped with electricity meters or other places agreed upon by the two parties.
As for unstable power network after recovery from the fault, permissible voltage
deviation is in the range of +5% to -10%.

b) About the power frequency: in normal condition, permissible frequency deviation is in
the range of £0.2 Hz against the rated frequency of 50Hz. In case where fault,
permissible frequency deviation is £0.5Hz.

The electricity buyers who use electricity for production, doing business and services with
P from 80 kW or transformer of from 100 kVA upwards shall take responsibility:
a) To inform load behavior of and point out the technical specifications of electrical

equipment to the electricity sellers:



b) To ensure cosp > 0.85 at the location equipped with electricity meters in conditions that
the power system ensures the electric power quality as prescribed in Clause 1 of this
Article,

¢) To install reactive power compensation equipment in case where cos@ < 0.85 to
increase the cosp > 0.85, or to buy more reactive power in power system from
the electricity sellers.

In case where the electricity buyers are capable of generating reactive power to the power
system, the two parties can negotiate the reactive power to be purchased and sold in
agreements.

Ministry of Industry shall assume the prime responsibility for, and coordinate with Ministry

of Finance in guiding the reactive power purchase and sale prescribed in this Article.

The electricity sellers and buyers can make negotiation on electric power quality different

from the criteria mentioned at Point a and b, Clause 1 of this Article.

3. Complete the load dispatching chart

(1)

)

The load dispatching center must prepare the electric power supply plan for daily operation as
well as short term (weekly), midterm (monthly to seasonal) and long term (annual) operation
based on information of electric power facilities in the national power system and their status
of operation and maintenance.

Furthermore, operation manual must be prepared for the method of restoration of power

facilities as well as restoration of power supply by electric power accommodation, etc. after a
trouble or accident in all electric power system.

4. Follow the regulations on environmental protection.

All of the power system must comply with the stipulations for environmental protection and

conservation in the relevant laws and regulations issued by Ministry of Natural Resource and

Environment (MONRE) and other competent authorities.

Regulations and standards on environmental protection are shown as follows ;

Table 5-1 Regulations and standards on environmental protection

Number Issued Title

QCVN 01 2009/BYT | National regulation on quality of drinking water

QCVN 02 2009/BYT | National regulation on quality of domestic water

QCVN 05 2009 National technical regulation on ambient air quality

QCVN 06 2009 National technical regulation on hazardous substances in
ambient air

QCVN 08 2008 National regulation on surface water

QCVN 14 2008/BTNMT | National regulation on sewage

QCVN 22 2009 National technical regulation on emission of thermal
power industry

QCVN 24 2009/BTNMT | National technical regulation on industrial wastewater

TCVN 3985 1999 Acoustics. Allowable noise levels at workplace




Number Issued Title
TCVN 4923 1989 Protection against noise. Means and method. Classification
TCVN 5067 1995 Air quality. Weight method for determination of suspended
dusts content
TCVN 5126 1990 Vibration. Permissible values at workplaces
TCVN 5136 1990 Noise. Methods of measurement. General requirements
TCVN 5937 1995 Air Quality Standard of Vietnam
TCVN 5938 1995 Air quality-Maximum allowable concentration of hazardous
substances in ambient air.
TCVN 5939 1995 Air  quality-Industrial ~ emission  standards-Inorganic
substances and dusts
TCVN 5942 1995 Water quality. Surface water quality standard
TCVN 5943 1995 Water quality. Coastal water quality standard
TCVN 5944 1995 Water quality. Ground water quality standard
TCVN 5945 2010 Industrial waste water. Discharge standards
TCVN 5949 1998 Acoustics. Noise in public and residential areas Maximum
permitted noise level
TCVN 5971 1995 Ambient air. Determination of the mass concentration of
sulfur dioxide. Tetrachloromercurate (TCM)/pararosaniline
method
TCVN 5972 1995 Ambient air. Determination of the mass concentration of
carbon monoxide. Gas chromatographic method
TCVN 5976 1995 Stationary source emission. Determination of the mass
concentration of sulfur dioxide. Performance characteristics
of automated measuring methods
TCVN 5977 2009 Stationary source emissions. Manual determination of mass
concentration of particulate matter
TCVN 5978 1995 Air quality. Determination of mass concentration of sulphur
dioxide in ambient air. Thorin spectrophotometric method
TCVN 6138 1996 Ambient air. Determination of the mass concentration of
nitrogen oxides. Chemiluminescence method
TCVN 6152 1996 Ambient air. Determination of the particulate lead content of
aerosols collected on filters. Atomic absorption spectrometric
method
TCVN 6157 1996 Ambient air. Determination of the mass concentration of
ozone. Chemiluminescence method
TCVN 6503-1 1999 Gas turbines. Exhaust gas emission. Part-1 : Measurement
and evaluation
TCVN 6503-2 1999 Gas turbines. Exhaust gas emission. Part-2: Automated
emission monitoring
TCVN 6627-9 2000 Rotating electrical machines. Part 9: Noise limits
TCVN 6663-13 2000 Water quality. Sampling. Part 13: Guidance on the sampling
of water, wastewater and related sludge
TCVN 6705 2009 Normal solid wastes. Classification




Number Issued Title

TCVN 6706 2009 Hazardous wastes. Classification

TCVN 6750 2000 Stationary source emissions. Determination of mass
concentration of sulfur dioxide. Ion chromatography method

TCVN 6964-2 2008 Mechanical vibration and shock. Evaluation of human
exposure to whole-body vibration. Part 2: Vibration in
buildings (1 Hz to 80 Hz)

TCVN 6696 2009 Solid wastes. Sanitary landfill. General requirements to the
environmental

TCVN 7171 Air quality. Determination of ozone in ambient air.
Ultraviolet photometric method

TCVN 7172 2002 Stationary source emissions. Determination of the mass
concentration of nitrogen oxides. Naphthylethylenediamine
photometric method

TCVN 7725 2007 Ambient air. Determination of carbon monoxide. Non-
dispersive infrared spectrometric method

TCVN 7726 2007 Ambient air. Determination of sulfur dioxide. Ultraviolet
fluorescence method

TCVN 7878-1 2008 Acoustics. Description, measurement and assessment of
environmental noise. Part 1: Basic quantities and assessment
procedures

TCVN 7878-2 2010 Acoustics. Description, measurement and assessment of
environmental noise. Part 2: Determination of environmental
noise levels

TCVN 8018 2008 Acoustics. Noise control design procedures for open plant

Note: 1) BYT means: Ministry of Health

Article 6.

2) BINMT means: MONRE

Obligations of individual units in power system

In order to satisfy the power supply on its responsibility, it is important for each individual unit in

power system to understand the role in the electric power system. For that purpose, it is required to

satisfy the following major contents.

L.

Article 7.
1.

A power producer must understand completely the role and features of each power plant such as

peak load supply, middle load supply and base load supply, automatic frequency control (AFC),

etc., and must performs power generation based on the requirement of electric power supply.

Individual units in power system must respect an employee's labor rules and must observe related

regulations related to employees in order to perform proper management and safety control in

operation and maintenance of power facilities.

Internal responsibilities of individual units in power system

Each individual unit in power system must prepare in-house manuals to implement this technical

regulation by stipulating methods and procedures for complying with the requirements in the

Technical Regulation Vol.4 as well as relevant regulations in order to secure the compliance of




regulations in operation and maintenance of power (regulation observance manual). Furthermore,
it is required for each individual unit to contribute to the development of power system and stable
power supply for national economy and social life through continuous efforts in research of
advanced technologies for improvement of own power facilities in their operation and

maintenance.

In order to improve the productivity and efficiency of facilities and to lower the operation cost
(running cost), it is important to perform maintenance work of facilities effectively and to keep the
facilities in sound conditions by continuous efforts for improving the method of maintenance
work as well as improving the facilities by repair and replacement. Moreover, each individual unit
has to strive for reduction of power consumption for the station service.

In order to pursue the possibility of application of the newest technology, it is important to

introduce the knowledge of the latest technology and to increase technical level through
information collection, education and training of employees and technical research activities.

The following stipulations in Electricity Law must be referred to for implementing Article 7 of

Technical Regulation Vol.4:

Electricity Law Article 14 “Electricity savings in power generation”:

“Power generation units shall be responsible for selecting advanced generation technology with
high efficiency, and implement optimal operation mode on power generation equipment in order
to save fuel and other emergy resource for power generation, contributing to assurance of

national energy security.”
Electricity Law Article 15 “Electricity savings in power transmission and distribution”:

“Power transmission lines and stations network must satisfy the advanced techno-economical

standards and specification, it shall be operated in optimal mode with the aim at meeting

’

requirement on stable, safe, uninterrupted electricity supply and minimizing power losses.’

Chapter 2 Acceptance of Equipment and Plants for putting in

Operation

Article 8. Operating condition of power works

Framework for acceptance of power plants and network facilities in Vietnam is as follows:

L.

Article 21 “Conditions for being granted electricity activity licenses” of Decree No.:
105/2005/ND-CP “Decree on detailed regulations and guidelines on implementation of the
electricity Law” (August 17, 2005) stipulate as follows:

1. Organizations, individuals engaged in electricity generation must satisfy the following
criteria:
a) Possessing technology, equipment, auxiliary, workshop and constructions as approved
design for construction, installation then being checked and accepted in accordance with

existing technical standards,



2.

Units engaged in electricity transmission and distribution must satisfy the following criteria:

a) Possessing technology, equipment, auxiliary, workshop and constructions as approved
design for construction, installation then being checked and accepted in accordance with
existing technical standards, meeting requirements of maintenance, repair and check of
transmission lines, transformers, switchgears, reactive power stations in power

transmission and distribution network;

2. Article 29 “General regulations on safety for electrical equipment and electricity works” of
Decree No.: 105/2005/ND-CP “Decree on detailed regulations and guidelines on implementation
of the Electricity Law” (August 17, 2005) stipulate as follows:

1.

Electrical equipment design and manufacture, electricity works construction must conform to
the sectoral standards, Vietnamese standards or proper international standards which were
accepted by Vietnamese competent bodies, and must ensure the requirements on the safety as
follows:

a) Electric safety,

b) Construction safety;,

¢) Safety on consuming primary energy resources (water, coal, petroleum, natural gas and

other energy types)
d) Safety on firefighting- and explosion-fighting
e) Ecological safety, industrial safety and hygiene.

Electrical equipment and devices, which have just been manufactured or imported must
posses quality certificate or sealed with registered labels conform to the standards and
regulations of the Law. Such electrical equipment and devices must be enclosed with user
manuals covering technical specifications, functions, uses, as well as other warnings to keep

the users from electrical faults and accidents.

Electricity works can be only put in operation after being testing, commissioning, adjusting

and accepting as satisfaction of standards on the safety.

3. Article 30 “Safety in electricity generation, transmission and distribution” of Decree No.:
105/2005/ND-CP “Decree on detailed regulations and guidelines on implementation of the

electricity Law” (August 17, 2005) stipulate as follows:

1.

Once preparing for investing into construction of any power plant, substation and line, the
investor must own full technical designs, construction designs, total and detailed cost
estimates, which all have been approved, documents on completion of construction and
installation and other technical documents as regulations of Law on construction for

handing over to the operating and managing unit.

Before putting power plants, substations and lines into commercial operation, investors of
such plants, substations and lines must carry out experiments, calibrating each part and all
equipment in power generation, transmission system to ensure the conformity to technical
standards, approved designs. Dossiers of experiment and calibration must be available in

acceptance minutes of each part and entire project.



3. In case where the overhead transmission lines pass the densely populated areas, operation

managing unit must not allow the line to bear the load exceed standards and regulations.

4. Completion Inspection shall be conducted for acceptance of the electrical equipment for operation

based on the provisions stipulated in QCVN Vol.5.

Decision 1987-No0.48 NL-KHKT “Volume and Standards for Test, Acceptance and Hand Over of
Electrical Equipment” has been still applied to the completion inspection for acceptance of

electrical equipment in Vietnam.

Article 9. Acceptance of operation of power works

1.

Article 9 of this regulation (Vol.4) requires the project owner to check and inspect all of the
facilities listed in the article for acceptance.

Article 29 “General regulations on safety for electrical equipment and electricity works” of
Decree No.: 105/2005/ND-CP “Decree on detailed regulations and guidelines on implementation
of the electricity Law” (August 17, 2005) stipulate as follows:

1. Electrical equipment design and manufacture, electricity works construction must conform to
the sectoral standards, Vietnamese standards or proper international standards which
accepted by Vietnamese competent bodies, and must ensure the requirements on the safety as
follows:

a) Electric safety,
b) Construction safety;,
¢) Safety on consuming primary energy resources (water, coal, petroleum, natural gas and
other energy types)
d) Safety on firefighting- and explosion-fighting
e) Ecological safety, industrial safety and hygiene.
The detailed method for checking and inspection must refer to the relevant standards and

regulations available in Vietnam.

The paragraph 4 of Article 5 of this Guideline must be referred to regarding the regulations on

environmental protection.

Article 10. Acceptance procedure

L.

Purpose of acceptance test

Purpose of acceptance procedure is to confirm no-abnormality in power equipment by Owner before

commercial operation or taking over for whole power equipment installed in the power plant by

Contractor.

If the tests and inspections prove that any materials or components are of unsatisfactory quality or

dimension, the Owner may be requested to perform any additional tests as may be required.

2. Test procedure

1) To perform run test for each component and accept each part of the equipment of machine
assembly;

2) To start the primary and secondary equipment of machine assembly;



3) To perform run test for the whole equipment.
4) Existing regulation (For reference)
a. 11TCN-18-2006: Electrical facilities code — Part 1 — General requirement.

b. 11TCN-19-2006: Electrical facilities code — Part 2 — Transmission and distribution
network.

c. 11TCN-20-2006: Electrical facilities code — Part 3 — Distribution and Substation.
d. 11TCN-21-2006 : Electrical facilities code — Part 4 — Protection and Automation.

e. Decision No. QD 939-2009-EVN Acceptance and supervision of Power substation with
rated voltage up to 500k V.

f. Decision No. QD-908-2008-EVN Acceptance and supervision of overhead line with rated
voltage up to 500k V.

Article 11. Acceptance of equipment
Process of acceptance of equipment is as follows:

1. Test by subcommittee of Acceptance Committee
1) Various tests and running test of each part of equipment
2) Acceptance of each component of machine assembly and construction works
3) Checking the readiness of equipment
4) Running test of whole equipment
2. Acceptance by authorized Acceptance Committee
1) Review on results of acceptance tests by subcommittee
2) Acceptance to operate equipment and construction works
3. Point to be checked at acceptance of equipment

1) Deviation of actual performance of each equipment from the required performance described
in design specifications.

2) Deviation of actual construction works from the requirements described in design

specifications and design drawings.
4. Reference documents:

1) TCVN 5639-1991: Acceptance for installed equipment. General rule.

Article 12. Acceptance of component
Process of acceptance component is as follows:

1. Test and check by Acceptance Committee
1) Assembling work of equipment
2) Trial run of each component of machine assembly
3) Checking implementation of the following regulations and standards:
- Regulations on construction

- Regulations on testing the steam

10



- Technical safety standards
- Explosion prevention and fire prevention standards
- Electric equipment standards
- Manufacturers’ instructions
- Instruction for assembling of equipment
- Other legal document
Acceptance by authorized Acceptance Committee
1) Acceptance of each part of machine assembly
Point to be checked at acceptance of component

1) Deviation of actual performance of component from the required performance described in
design specifications.

Article 13. Acceptance for completion

Process of acceptance for completion is as follows:

1.

Acceptance by State level Acceptance Committee

1) Running test of the whole equipment

2) Fixing all detected defects

3) Acceptance of equipment, dwelling houses, construction works relating to equipment
4) Making report of acceptance

Regulation by Competent Authority level Acceptance Committee

1) Regulating temporary operating period of equipment

2) Complete all necessary experiments

3) Adjusting and Completing the equipment

4) Ensuring operation of equipment according to the design specifications
5) Acceptance of equipment

Particular Application for the first batch of manufacturing

1) Regulating running test period based on combination of completing, adjusting and running test
of equipment

2) Acceptance of equipment
Point to be checked at acceptance for completion

1) Deviation of actual performance of whole equipment from the required performance described
in design specifications.

Article 14. Handover of documents

At the acceptance of the equipment and plant, handing over of various documents must be conducted

from various units in charge to the plant operation unit al least as follows:

11



1. From design unit, assembling unit and constructing unit:

1) Latest designing documents which have been modified during construction, 2)  assembling
and adjusting period including drawings, presentation documents, processes documents,

executing documents and monitoring log of designing unit
2) Acceptance reports of components
3) Acceptance reports of underground works

4) Manufacturer’s documents including processes, drawings, diagrams and other documents

related with equipment
2. From testing unit
1) Test reports of automatic firefighting equipments
2) Test reports of surge arresters
3. From calibration unit
1) Reports of measurements
2) Reports of calibrations
3) Reports of principle diagrams test
4) Test reports of safety systems
5) Test reports of air ventilating systems
4. From testing and checking unit.
1) Testing and initial checking reports of the metal conduits
2) Testing and initial checking reports of main parts of generator

In addition, Article 17 of this Guideline must be referred to.

Chapter 3 Personnel Preparation

Article 15. General requirements for personnel preparation

Personal preparation is required to be carried out for electric industry related enterprises and agencies
to arrange management and working staff properly for operation of power plant and power grid
facilities. The required processes for personal preparation are as follows:

1. Education and experience requirements

Article 21 “Conditions for being granted electricity activity licenses” of Decree No.: 105/2005/ND-
CP “Decree on detailed regulations and guidelines on implementation of the electricity Law” (August
17, 2005) stipulate as follows:

1. Organizations, individuals engaged in electricity generation must satisfy the following
criteria:
a) Possessing technology, equipment, auxiliary, workshop and constructions as approved
design for construction, installation then being checked and accepted in accordance

with existing technical standards;
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b) Technical and production managers must have university degrees specialized in power
sector or concerned qualification and worked at least five (05) years in power

generation field.

¢) The staffs that directly operate power generation must be trained and checked on

operating procedures and safe procedures.

2. Units engaged in electricity transmission and distribution must satisfy the following criteria:
a) Possessing technology, equipment, auxiliary, workshop and constructions as approved
design for construction, installation then being checked and accepted in accordance
with existing technical standards, meeting requirements of maintenance, repair and
check of transmission lines, transformers, switchgears, reactive power stations in power
transmission and distribution network;

b) Technical managers must have university degrees specialized in power sector or
concerned qualification and worked at least five (05) years in power transmission and
distribution field;

2. Organizing and Auditing personal preparation
Leaders of electric companies, enterprises and agencies belong to electric industry must organize and

audit regularly the personnel preparation.

In the above connection, rules or programs of personal preparation and staff training are required to
be set up particularly for each power unit of power industry because the specific requirements of each
power unit are different. These rules must meet the following basic criteria:

- Health condition must be suitable for profession and checked periodically.

- Staff must have basic knowledges and/or experiences which are satisfactory with working
requirements of assigned position.

- For staff of a specific position, it is required to have additional specific training and qualification
of quality after the training.

Article 16. Knowledge test for personnel

Article 5.1.8 to Article 5.1.11 and Article 8.1 to Article 8.4 of QCVN 01 (2008) must be referred to
regarding requirements of boiler tester. This regulation stipulates the requirements for health, training,
checking, testing, certification, qualifications for the job titles related to boiler and pressure vessel,
specifically the job titles of operating, repairing of boiler and pressure vessel, pressure welders. Staffs
have been tested and certificated with occupational qualification and safety card in accordance with
new job titles which are tasked with the operation and maintenance of boilers and pressure equipment.

Chapter 4 Plan for Repair of Equipment, Plant and Construction

Article 17. Keeping of necessary documents

Regarding the provisions of this article, reference shall be made to the documents listed in Article 50
of Part 4 for hydropower plant, Article 100 of Part 5 for thermal power plant and Article 249 of Part 6
for network facilities.
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Article 18. Provision of related standards

Operation units of power plant and network facilities must prepare all of the standards and regulations

related to inspection, repair, maintenance and operation of their facilities at least one set at each unit.
The documents to be prepared are, but not limited to, the following:

1. Hydro power

Number Issued Title
TCVNI1615-75 1975 Descriptor on Electric Diagram. Switchgear Equipments
TCVN1987-1994 1994 Three phase asynchronous squirrel cage electrical motors from 0,55
to 90kW
TCVN1988-77 1977 Electrlcal.equlpment for voltages up to 1000V. Enclosures. Degrees
of protection.
TCVN2331-78 1978 Electrical rotary machines Determination of moment of inertia of
rotary part. Test methods.
TCVN2280-78 1978 Three phase asynchronous electrical motors from 100W and higher
power. Test methods.
TCVN2283-78 1978 Transformers for welding. General requirements.
TCVN3623-81 1981 Switching devices for voltages up to 1000V. General requirements.
TCVN3662-81 1981 Metal—.enclosed §W1tchge§1r and control gear for voltages up to 10kV
inclusive. Technical requirements
TCVN3682-81 1981 Rotating electrical machines. Types. Terms and Definitions
TCVN3684-81 1981 Electrical equipment. Common concepts. Terms and Definitions
TCVN3685-81 1981 Cables wires and cords. Terms and Definitions
TCVN3689-82 1982 Electrical switch device. Common concepts. Terms and Definitions
TCVN3725-82 1982 Electrical apparatus for voltages up to 1000V. Test methods.
TCVN 3787-83 1983 Electrical relays. Terms and Definitions
TCVN 3788-83 1983 Overhead line hardware. Basic concepts. Terms and Definitions
TCVN 3816-83 1983 Elec‘Frlcal small motors for general industrial application. General
requirements.
TCVN 4160-90 1990 Elec?romagnetlc Stators for voltages uo to 1000V. General
requirements.
TCVN 4255:2008
2008 Degrees of protection provided by enclosures ( IP Code )
(IEC 60529:2001)
TCVN 4306-86 1986 Elec?rlcalh articles for tropical applications. General technical
specifications
TCVN 4697-89 1989 Transformers nomenclature of quality indices
TCVN 4911:89 ) )
1989 Low — voltage electromagnetic contactors. Assembly sizes
(ST SEV 1118-78)
TCVN 4912-89 1989 Electrlca}l apparatus for voltages up to 1000V. Requirements for
assembling sizes
TCVN 5064:1994 1994 Bare wires for overhead power lines
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Number Issued Title
TC\Q]\; 15 016;915.?94 / 1994 Bare wires for overhead power lines
. Porcelain through insulators of voltages of 6 to 35kV. Technical
TCVN 5169:1993 1993 requirements
. Cables, wires and cords. Determination of mechanical characteristics
TCVN 5582:1991 1991 of insulation and covering
TCVN 5768:1993 1993 Switches for voltages above 1000V
TCVN 5844:1994 1994 Power electric cables with voltage up to 35kV. General technical
) requirements
TCVN 5926-3:2007 Low — voltage fuses — Part 3: Supplementary requirements for fuses for
) 2007 use by unskilled persons ( fuses mainly for household and similar
(IEC 60529:2001) applications )
TCVN 5935-1995 1995 | Extruded solid dielectric insulated power cables for rated voltages from
(IEC 502-1983) 1kV up to 30kV
TCVN 5936-1:1995 1995 | Test methods for insulations and sheaths of electric cables and cords
(IEC 540:1982) ( Elastomeric and thermoplastic compounds
TCVN 6099-1:2007 2007 High-voltage test techniques. Part 1: general definition and test
(IEC 60060-1:1989) requirements
TCVN 6099-2:2007 . ) .
(IEC 60060-2:1994) 2007 High-voltage test techniques. Part 2: measuring systems
TCVN 6099-3:2007 5007 | High-voltage test techniques. Part 3: definitions and requirements for
(IEC 60060-3:20006) on-site testing
TCVN 6306-1:2006
(IEC 60076-1:2000) 2006 Power transformers. Part 1: general
TCVN 6306-2:2006 .
(IEC 60076-2:1993) 2006 Power transformers. Part 2: temperature rise
TCVN 6306-3:2006 2006 Power transformers. Part 3: insulation levels, dielectric tests, and
(IEC 60076-3:2000) external clearances in air
TCVN 6306-5:2006 . . o
(IEC 60076-5:2006) 2006 Power transformers. Part 5: ability to withstand short circuit
TCVN 6306-11:2009
(IEC 60076-11:2004) 2009 Power transformers. Part 11: dry-type transformers
TCVN 6434-1:2008 Electrical accessories — Circuit-breakers for overcurrent protection for
.' 2008 household and similar installations — Part 1: circuit-breakers for a.c.
(IEC 60898-1:2003) operation
. Electric cables — XLPE insulated — Aerial bundled for working
TCVN 6447:1998 1998 voltages up to 0,6/1KV
a(é\g\éogi?ﬁil 12909091) 2001 Low — voltage switchgear and controlgear — Part 1: general rules
TCVN 6592-2:2000 2000 Low — voltage switchgear and controlgear — Part 2: circuit-breakers

(IEC 947-2:1995)
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Number Issued Title
OV G502t | | Lo ol ichues nd cnoler P & Comcons
(IEC 6592-4-1:1990) ' ’
starters
. Polyvinyl chloride insulated cables of rated voltages up to and
TCVN 6610-1:2007 2007 | including 450/750V
(IEC 60227-1:1998) .
- Part 1: General requirements.
_ Polyvinyl chloride insulated cables of rated voltages up to and
1;&06262170_22- -225’(;’37 2007 | including 450/750V
( - ) - Part 2: Test methods.
. Polyvinyl chloride insulated cables of rated voltages up to and
TCVN 6610-3:2007 2007 | including 450/750V
(IEC 227-3:1997) .
- Part 3: Non-sheathed cables for fixed wiring
. Polyvinyl chloride insulated cables of rated voltages up to and
T(Ijl;’g;;; ?t_j -92;’207 2007 | including 450/750V
( o ) - Part 4: sheathed cables for fixed wiring
TCVN 6610-5:2007 Polyvmyl chloride insulated cables of rated voltages up to and
IEC 60227-5:2003 2007 including 450/750V -
( -~ ) Part 5: flexible cables ( cords)
TCVN 6610-6:2000 Polyvmyl chloride insulated cables of rated voltages up to and
[EC 227-6:1985 2000 including 450/750V -
( - ) Part 6: lift cables and cables for flexible connections
TCVN 6613-1:2000 2000 Tests on electric cables under fire conditions — Part 1: Test on a single
(IEC 332-1:1993) vertical insulated wire or cables
TCVN 6614-1-2:2008 Common test methods for insulating and sheathing materials of electric
(IEC60811-1-2:1985) 2008 cables and optical cables — Part 1-2: methods for general application —
thermal ageing methods
TCVN 6615-1:2000 . . ) .
(IEC 1058-1:1996) 2000 Switches for appliances — Part 1: General requirements.
TCVN 6627-1:2008 . . . ) .
(IEC 60034-1:2004) 2008 Rotating electrical machines — Part 1: Rating and performance
TCVN 6627-2:2001 Rotating .electrlcal mac'hlnes — Pgrt 2: me‘Fhods for determining los§es
2001 and efficiency of rotating electrical machinery from tests ( excluding
(IEC 34-2:1972) . . ;
machines for traction vehicles)
Rotating electrical machines — Part 2: methods for determining losses
TCVN 6627-2A:2001 2001 and efficiency of rotating electrical machinery from tests ( excluding
(IEC 34-2A:1974) machines for traction vehicles) measurement of losses by the
calorimetric method
TCVN 6627-3:2000 2000 Rotating electrical machines — Part 3: Specific requirements for
(IEC 34-3:1988) turbine-type synchronous machines
TOVN 662752008 | | Kot el machine bt Desres o ot provided
(IEC 60034-5:2000) . .
Classification
) Rotating electrical machines — Part 7: Classification of types of
TCVN 6627-7:2008 2008 construction, mounting arrangements and terminal box position ( IM

(IEC 60034-7:2001)

code)
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Number Issued Title
TCVN 6627-8:2000 2000 Rotating electrical machines — Part §: Terminal markings and direction
(IEC 34-8:1972) of rotation of rotating machines
TCVN 6627-9:2000 . . . e
(IEC 34-9:1990) 2000 Rotating electrical machines — Part 9: noise limits
TCVN 6627-11:2008 . . . ) .
(IEC 60034-11:2004) 2008 Rotating electrical machines — Part 11: Thermal protection
TCVN 6627-14:2008 Rotat%ng elect'rlcal machmes.f Part 14: mechanical 'VlbI'atIOIl of certain
2008 machines with shaft heights 56mm and higher-measurement,
(IEC 60034-14:2003) . L oo .
evaluation and limits of vibration severity
High efficiency three-phase asynchronous squirrel cage Electrical
TCVN 7540-1:2005 2005 motors -
Part 1: minimum energy performance
High efficiency three-phase asynchronous squirrel cage Electrical
TCVN 7540-2:2005 2005 motors -
Part 2: methods for determination of energy performance
TCVN 7697-1:2007 .
(IEC 60044-1:2003) 2007 Instrument transformers — Part 1: current transformers
TCVN 7697-2:2007 ) .
(IEC 60044-2:2003) 2007 Instrument transformers — Part 2: Inductive voltage transformers
TCVN 7883-8:2008 . ) .
(IEC 60255-8:1990) 2008 Electrical relays — Part 8: thermal electrical relays
TCVN 7994-1:2009 2009 Low — wvoltage switchgear and controlgear assemblies —
(IEC 60439-1:2004) Part 1: Type-tested and partially type-tested assemblies
TCVN 7995:2009
(IEC 60038:2002): 2009 Standard voltages
TCVN 7997:2009 2009 Power cables buried ground — installation method
TCVN 7998-1:2009 Insulators for'overhead l}nes with a.nommal voltage above IOQQV —
2009 Part 1: ceramic or glass insulator units for a.c. systems — Definitions,
(IEC 60383-1:1993) .
test methods and acceptance criteria
TCVN 7998-2:2009 Insulat(-)rs. for overheaq lines w1th a nominal voltage above 1000V —
IEC 60383-2:1993 2009 Part 2: insulator strings and insulator sets for a.c. systems —
( o ) Definitions, test methods and acceptance criteria
TCVN 7999-1:2009 . ) o
(IEC 60282-1:2005) 2009 High — voltage fuses — Part 1: current-limiting fuses
TCVN 7999-2:2009 . ) .
(IEC 60282-2:2008) 2009 High—voltage fuses — Part 2: expulsion fuses
National Codes for .
Elecirical Facilities 2006 General Requirements
National Codes for .
Elecirical Facilities 2006 Transmission Power System
Natlopal COd?S. for 2006 Distribution Equipments and Electrical Substation Facilities
Electrical Facilities
Natlopal COd?S. for 2006 Protection and Automation
Electrical Facilities
National Codes for 2008 | Electrical Facilities Calibration

Electrical Technics

17




Number Issued Title
National Codes for . . s
Electrical Technics 2008 Operating and Maintenance of Power System Facilities
Natior}al Codes for 2008 Installation Power Network
Electrical Technics
National Codes for . . . .
Electrical Technics 2008 National Technical regulation on Electric Safety
2. Thermal power
(1) Mechanical
Number Issued Title
TCVN3949 1984 Coall for _ pulverized coal burning boilers in power stations.
Specifications
TCVN4395 1986 Non-d.estructl\{e testing. Radiographic testing of welded joints in
metallic materials using X and gamma-rays
TCVN5400 1991 :Zsilded joints. General requirements of sampling for mechanical
TCVN5401 1991 Welded joints. Bending test method
TCVNS5401 2010 Destructive tests on welds in metallic materials. Bend tests
TCVN5402 1991 Welded joints. Blow-bending test method
TCVN5402 2010 Destmctlve tests on welds in mgtalhc materlgls. .Impact test. Test
specimen location, notch orientation and examination
TCVNG6008 2010 Pressure equipment. Welded. Technical requirements and testing
methods
Pressure vessels. Safety engineering requirements of design,
TCVN6154 1996 construction, manufacture. Testing methods
TCVNG6155 1996 Pressure vessels. Safety engineering requirements of erection, use,
repair
TCVN6156 1996 Pres.sure Vgssels. Safety engineering requirements of erection, use,
repair. Testing method
TCVN6159 1996 Pipe lines for vapor and hot water. Test methods
Gas cylinders. Cylinders for permanent gases. Inspection at time of
TCVN6290 1997 | filling
TCVN 7704 2007 Boilers. Teghnlcal ~ requirement Qf design, construction,
manufacture, installation, operation, maintenance
(2) Electrical
Number Issued Title
TCVN 1615 1975 Graphical symbols to be used electrical diagrams. Switching

equipments
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Number Issued Title

Three-phase asynchronous squirrel cage motors of powers from

TCVN 1978 1994 0,55 to 90 kW

TCVN 3662 1981 Metal—'enclo.sed sw1tc.hgea'r and control gear for voltages up to
10 kV inclusive. Specifications
Enclosed transformer stations of powers up to 1000 kVA for

TCVN37LS 1982 voltages up to 20 kV inclusive. General specifications

TCVN 3725 1982 | Electrical apparatus for voltages up to 1000 V. Test methods

TCVN 4696 1989 Low—Yoltqge el.ectrlcal equipments. Requirements for the
electrical insulation

TCVN 4757 1989 Synchronous' threg-phase generators of powers above 110 kW.
General specifications

TCVN 4758 1989 Synthonpus generators of powers up to 110 kW. General
specifications

TCVN 4762 1989 Power cables. Nominal voltages

TCVN 5169 1993 Porcel.aln throqgh insulators for voltages from 10 (6) to 35 kV.
Technical requirements

TCVN 5170 1990 Porcelain through insulators for voltages up to 35 kV.
Acceptance rules and test methods

TCVN 5427 1991 Power transformers. Top-changing devices. Specifications

TCVN 5428 1991 ?ower. transforrn.ers. Methods of measuring partial discharge
intensiveness during AC voltage testing

TCVN 5429 1991 Power. transformers and reactors. Requirements for electric
insulation strength

TCVN 5430 1991 Power transforme?s. Test methods of inside electric insulation
strength by switching impulse

TCVN 5431 1991 Oil power transformers for general purpose. Permissible loads
Power transformers. Test methods of electric strength of

TCVN 3432 1991 insulation by A.C voltages at industrial frequency

TCVN 5433 1991 Power transformers. Methods of short-circuit testing

TCVN 5434 1991 Power transformers. Test method of heating

TCVN 5435 1991 Power transt.“ormer.s. Methods for measuring dielectric
parameters of insulation

TCVN 5844 1994 Powe.r electrl'c cables with voltages up to 35kV. General
technical requirements

TCVN 5928 1995 Current transformers

TCVN 6036-3-1 1997 Power transformers. Part. 3/}: Insulation levels and dielectric

tests. External clearances in air

TCVN 6097 1996 Voltage transformers

TCVN 6306-1 2001 Power transformers. Part 1: General
TCVN 6306-2 2006 Power transformers. Part 2: Temperature rise
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Number

Issued

Title

Power transformers. Part 3: Insulation levels and dielectric tests

TCVN 6306-3 2006 .
and external clearances in air
TCVN 6306-4 1997 Power transformers. Part 3: Insulation levels and dielectric tests
TCVN 6306-5 2006 Power transformers. Part 5: Ability to withstand short circuit
TCVN 6306-11 2009 Power transformers. Part 11: Dry-type transformers
TCVN 6592-1 2001 Low-voltage switchinggear and controlgear. Part 1: General
rules
TCVN 6627-1 2008 Rotating electrical machines. Part 1: Rating and performance
TCVN 6627-11 2008 Rotating electrical machines. Part 11: Thermal protection
Rotating electrical machines. Part 14: Mechanical vibration of
TCVN 6627-14 2008 certain machines with shaft heights 56 mm and higher.
Measurement, evaluation and limits of vibration severity
Rotating electrical machines. Part 2: Methods for determining
TCVN 6627-2 2001 losses and efficiency of rotating electrical machinery from tests
(excluding machines for traction vehicles)
Rotating electrical machines. Part 2: Methods for determining
TCVN 6627-2A 2001 losses gnd efﬁc1epcy of rotating electrlqal machinery from tests
(excluding machines for traction vehicles). Measurement of
losses by the calorimetric method
TCVN 6627-3 2000 Rotgtlng electrical machines — Part 3: Specific requirements for
turbine-type synchronous machines
Rotating electrical machines. Part 5: Degrees of protection
TCVN 6627-5 2008 provided by the integral design of rotating electrical machines
(IP code). Classification
Rotating electrical machines. Part 7: Classification of types of
TCVN 6627-7 2008 construction, mounting arrangements and terminal box position
(IM Code)
TCVN 6627-8 2000 Rotatl.ng electrlgal machm.es. Part 8 Terminal markings and
direction of rotation of rotating machines
TCVN 6627-9 2000 Rotating electrical machines. Part 9: Noise limits
TCVN 7697-1 2007 Instrument transformers. Part 1: Current transformers
TCVN 7697-2 2007 Instrument transformers. Part 2 : Inductive voltage transformers
Low-voltage switchgear and controlgear assemblies. Part 1:
TCVN 7994-1 2009 Requirements for type-tested and partially type-tested
assemblies
TCVN 7995 2009 Standard voltages
Paper-insulated metal-sheathed cabled for rated voltages up to
18/30 kV (with copper or aluminium conductors and excluding
TCVN 8091-2 2007 gas-pressure and oil-filled cables). Part 2: General and
construction requirements
TCVN 6592-1 2009 Low-voltage switchgear and controlgear. Part 1: General rules
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Number Issued Title
Rotating electrical machines. Part 2-1:Standard methods for
TCVN 6627-2-1 2010 determining losses and efficiency from tests (excluding
machines for traction vehicles)
Rotating electrical machines. Part 3: Specific requirements for
TCVN 6627-3 2010 synchronous generators driven by steam turbines or combustion
gas turbines
TCVN 6627-8 2010 R'otatl.ng electrlgal machines. Part 8: Terminal markings and
direction of rotation
3. Network
Number Issued Title
TCVN 1615-75 1975 Graphlcal symbols to be used electrical schemes. Switchgear
(devices)
. Three phase asynchronous squirrel cage electrical motors from
TCVN 1987:1994 1994 0.55 to 90kW
TCVN 1988-77 1977 Electrical equiment for voltages up to 1000V. Enclosures.
Degrees of protection.
TCVN 2331-78 1978 Electrical rotary machines Determination of moment of inertia
of rotary part. Test methods.
TCVN 2280-78 1978 Three phase asynchronous electrical motors from 100W and
higher power. Test methods.
TCVN 3623-81 1981 SW1tph1ng devices for wvoltages up to 1000V. General
requirements.
TCVN 3662-81 1981 Metal—.enclo'sed sw1tchgear anq controlgear for voltages up to
10kV inclusive. Technical requirements
TCVN 3682-81 1981 Rotating electrical machines. Types. Terms and Definitions
TCVN 3684-81 1981 Electrical requiment. Common concepts. Terms and Definitions
TCVN 3685-81 1981 Cables wires and cords. Terms and Definitions
TCVN 3689-81 1981 Electr.lgal switch decsice. Common concepts. Terms and
Definitions
TCVN 3725-82 1982 | Electrical apparetus for voltages up to 1000V. Test methods.
TCVN 3787-83 1983 Electrical relays. Terms and Definitions
TCVN 3788-83 1983 | Overhead line hardnare. Basic concepts. Terms and Definitions
TCVN 3816-83 1983 Electrical small motors for general inductrial application.
General requirements.
TCVN 4160-90 1990 Elec‘.cromagne‘uc Staters for voltages uo to 1000V. General
requirements.
TCVN 4255:2008
2008 Degrees of protection provided by enclosures ( IP Code )
(IEC 60529:2001)
TCVN 4306-86 1936 Electrical articles for tropical applications. General technical

specifications
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Number Issued Title
TCVN 4697-89 1989 Transformers nomenclature of quality indices
TCVN 491189 1989 | L Itage elect tic contactors. Assembly si
ow — voltage electromagnetic 