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Abstract: General guidelines and criteria for the field testing of static var compensators (SVCs), 
before they are placed in-service, for the purpose of verifying their specified performance are 
described. The major elements of a commissioning program are identified so that the user can 
formulate a specific plan that is most suited for his or her own SVC.  
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Introduction 

This introduction is not part of IEEE Std 1303-2011, IEEE Guide for Static Var Compensator Field Tests. 

This guide was prepared by a Task Force of Working Group I4, Static Var Compensators, of the Power 
Electronic Stations Subcommittee of the Substations Committee of the IEEE Power  &  Energy Society. 
The Guide was originally published in 1994. Modification of this guide began in 2005 with the purpose of 
updating SVC field testing guidelines for prospective or first-time users of static var compensator (SVC) 
systems in line with current practice. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 
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Errata 

Errata, if any, for this and all other standards can be accessed at the following URL:  
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this Guide may require use of subject matter 
covered by patent rights. By publication of this Guide, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential 
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope 
of Patents Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this Guide are expressly advised that determination of the validity of any patent 
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information 
may be obtained from the IEEE Standards Association. 
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IEEE Guide for Static Var
Compensator  Field Tests

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or environmental

protection. Implementers of the standard are responsible for determining appropriate safety, security, 

environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These

notices and disclaimers appear in all publications containing this document and may be found under the

heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.” They can

also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html.

1. Overview
1.1 Scope

This document is a guide for field testing and commissioning of static var compensators (SVCs). As such, the 

document establishes general guidelines and criteria for field testing to verify the specified performance of SVC 

systems. Many clauses will be useful for compensator systems using gate turn-off (GTO) thyristor technology

(static compensator [STATCOM]) or other semiconductor devices such as insulated gate commutated transistor 

(IGCT).

This guide does not 

a) Cover factory and simulator tests of SVC system components (but it assumes that such tests have been 

performed beforehand). 

b) Discuss the division of responsibility between user and supplier, since this division is usually defined in the 

contract between buyer and supplier. Most often, however, the practice is for the equipment, subsystem, 

and commissioning tests to be performed by the supplier, and the acceptance tests to be performed by the 

buyer or user. 
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1.2 Purpose

The purpose of this guide is to help users of SVCs carry out a field test program prior to placing an SVC into 

service. The major elements of a commissioning program are identified so that users can formulate a specific plan 

that is suited to his or their own SVC. Such a test program should cover the following: 

  a) Equipment tests within the SVC system

      b) Tests of the various subsystems that comprise the SVC system

  c) Commissioning tests for the complete SVC system

  d) Acceptance testing of the complete SVC system 

It should be recognized that there are many ways in which a particular SVC may be commissioned, and also that 

it is not the purpose of this guide to endorse a specific procedure to  the exclusion of other methods. 

Depending on the purpose of the SVC design (transmission type or smaller size used for other purposes) some 

tests may not be required. In particular, some control system tests may be included in  the factory tests. Also, 

acceptance tests may be integrated into any of the categories listed above. 

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must be 

understood and used, so each referenced document is cited in text and its relationship to this document is 

explained). For dated references, only the edition cited applies. For undated references, the latest edition of the 

referenced document (including any amendments or corrigenda) applies.

This guide shall be used in conjunction with the following publications.

IEEE Std 519TM1992, IEEE Recommended Practices and Requirements for Harmonic Control in Electric Power

Systems (ANSI).1, 2

IEEE Std 100-1992, The New IEEE Standard Dictionary of Electrical Electronics Terms (ANSI).

IEEE Std 693TM, IEEE Recommended Practices for Seismic Design of Substations (ANSI). 
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IEEE Std 1031TM, IEEE Guide for a Detailed the Functional Specification and Application of of Transmission

Static VAR Compensators (ANSI). 

IEEE Std C37.20.3TM, IEEE Standard for Metal-Enclosed Interrupter Switchgear (ANSI). 

1 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, USA

(http://standards.ieee.org/).
2 The IEEE standards or products referred to in Annex A are trademarks owned by the Institute of Electrical and Electronics

Engineers, Incorporated.

3. Definitions and Acronyms

This clause contains definitions for key terms used in this guide. Further clarification of terminology, as needed, is

provided at the appropriate points within the text of this guide.

3.1 Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary: 

Glossary of Terms & Definitions should be consulted for terms not defined in this clause.3

acceptance tests: Live tests of the complete system to demonstrate as far as possible that the installation meets 

the customer’s specification.

as-built drawings: A complete set of drawings which, in addition to the original drawings, includes all drawings 

that accurately record changes made to the equipment or subsystem to indicate the final installation and 

commissioning. 

commissioning tests: Tests of correct function of the complete system with all equipment connected and live.

databack or checkback: A system for monitoring and reporting the health of thyristors and their gate electronics.

degraded operation: Use of the system with part of the equipment out of service.

derated operation: Use of equipment or a system at a more restricted performance level than  that for which the 

equipment or system was originally designed. Derated operation is usually implemented either to forestall failures 

or as a result of system component failure. See also: degraded operation.
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digital fault recorder: A device which records voltage and current waveforms as well as status of relay contacts, 

and stores recordings of the waveforms when triggered by the change of state of any of the digital or analogue 

signals. Part of the stored record is prior to the triggering device operation.

digital transient recorder: A device similar to a digital fault recorder.

energization test: Any test requiring that system voltage be applied to the equipment. 

equipment tests: Tests carried out on individual items of equipment before connection to other items of 

equipment. This forms part of pre-commissioning tests.

field test program: A set of documentation describing the installation and its tests which culminate in handover 

to the customer.

inspection and test plan (ITP): A summary of prerequisites, system configurations, step-by-step procedures, and 

evaluation criteria of the tests in one place for permanent record. 

interface test: A test to check interaction among equipment through permanent interconnections. 

IT product: The inductive influence expressed in terms of the product of its root-mean-square magnitude

(I), in amperes, times multiplied by its telephone influence factor (TIF). (Source: IEEE Std 519-1992 .)

mechanically switched capacitor: A capacitor which is switched into or out of service by a circuit breaker or 

circuit switcher on a regular basis to control the bus voltage at the point of connection.

point of common coupling (PCC): The connection point between the SVC and the power system at which 

performance requirements are defined. 

pre-commissioning tests: tests comprising equipment tests and subsystem tests.

real time digital simulator: A digitally based simulator, which can simulate the SVC and the system in detail 

and can be used for system simulations or for functional tests of the control system.

sequence of events recorder: a device which records events signaled by a change of state of a digital signal and 

adds a time stamp to each record.

3 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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subsystem: An interconnected, interrelated group of equipment intended to serve a single basic purpose within a 

larger installation or facility. 

subsystem tests: tests of a group of interconnected equipment, following on from equipment tests. These tests 

form part of pre-commissioning tests.

test coordinator: A person typically responsible for organizing and scheduling tests; deciding how, when, and 

where the system and its components will be tested; and determining the test equipment that is needed. 

thyristor-controlled reactor (TCR):: A series connection thyristor controller, typically connected between two 

halves of a reactor, that forms one leg of the connected circuit. The  thyristor controller consists of antiparallel 

phase angle controlled thyristors for vernier control of the reactor susceptance (current). 

 thyristor-switched capacitor (TSC): A series connection of a thyristor switch, typically connected between a 

capacitor bank and a  current limiting reactor, that forms one leg of the  connected circuit. The thyristor switch 

consists of antiparallel thyristors that are blocked or fired for full conduction (on/off control). 

thyristor-switched reactor: A series connection of a thyristor switch, typically connected between two halves of 

a reactor, that forms one leg of the connected circuit. The thyristor switch consists of antiparallel thyristors that 

are blocked or fired for full conduction (on/off control). 

transient network analyzer (TNA): An analog or digital test circuit representing a scaled-down version of the 

pertinent power circuit components, used mainly for control response and performance testing. 

transient fault recorder: A device, similar to a digital fault recorder or digital transient recorder, for recording 

transient quantities.

trial operation: A period during which the equipment or system is placed under service conditions and is also 

monitored for stable, smooth, and reliable performance. 

trigger pulse converter (TPC): A device in the control system that converts the control signal to a signal that 

can be transmitted to the thyristor valve. 
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valve base electronics (VBE): Electronic circuitry that directs gate pulses into the thyristor valve. 

 valve electronics (VE): Electronic circuitry associated with the thyristors and mounted at thyristor level 

potential. 

3.2 Acronyms

DFR      digital fault recorder 

DTR      digital transient recorder 

ITP        Acronym for  inspection and test plan See 3.4.

MSC     mechanically switched capacitor

RTDS   real time digital simulator 

SER     sequence of events recorder  

TCR    thyristor-controlled reactor    

TFR    transient fault recorder 

TNA   transient network analyzer  

TPC    trigger pulse converter

TSC    thyristor-switched capacitor See 3.16.

TSR    thyristor switched reactor  See 3.17.

VBE   valve base electronics See 3.25.

 VE    valve electronics See 3.26

3.8 PCC: Acronym for point of common coupling

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 14:01:51 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1303-2011

http://www.avadocuments.com/doc/ieee-1303-2011
http://www.avadocuments.com/doc/ieee-1303-2011


4. Preparation of a field test program

The purpose of this clause is to describe how a comprehensive field test program can be applied to SVC

systems. 

In general, every SVC has been designed and installed for a specific reason and purpose. This reasoning and 

purpose should be clearly defined for the test program and understood by the participants. 

A specific set of inspection and test plans (ITPs) should be prepared for each SVC project. In the field, these ITPs 

will demonstrate that the specific purposes of that SVC are being met in accordance with the performance 

specifications.

4.1 Test program phases

   A comprehensive field test program includes the following major phases: 

a) Overall test planning and organization, including the definition and line of authority for performing the tests

      b) Survey of documents and data , including contract, system study, factory test review,  drawings, user’s 

manual availability, and definition of ac system requirements or limitations. 

c) Preparation  of ITPs for equipment, subsystem, commissioning, and acceptance tests of the SVC  system. 

d) Review and approval of, or concurrence with, test program by user. 

e) Schedule Preparation of schedule, including coordination of installation/test schedule and coordination with 

system operation. 

f) Dissemination and approval of field test results.

g) Dissemination of information, including as-built drawings. 

Only phase c), the preparation of ITPs for SVC equipment, subsystem, pre commissioning, commissioning, and 

acceptance tests, is discussed in this guide. 
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4.2 Inspection and test plans (ITPs)

It is suggested that a format be adopted that breaks down the overall test program into a series of single purpose 

ITPs.

4.2.1 Contents of the ITP

The ITP should contain at least the following information: 

a) Descriptive title and test number. The title should convey the purpose of the test, equipment, and subsystem 

or system being tested. 

b) Person (by title) responsible for directing the test and the person with whom the performance of the test is to 

be coordinated. 

c) List of preceding tests that should have been completed before this test can be attempted.  

d) Estimate of time required to complete the test. 

e) System configuration prior to the test. This could be in the form of a single-line diagram at the beginning of 

the test, a table of switch or breaker positions, or other format that describes the pretest configuration. 

f) Step-by-step description of the test execution, along with the expected results of each step including reactive 

power swings.

g) Description of the expected final results. 

h) Summary of the records required to document successful completion of the test. 

i) Identification and description of relevant reference information, such as industry standards, particular 

requirements from the specifications, or potential impact on the utility. 

j) Test equipment used, including type, serial number, calibration, etc.  

k) Test sheets with measured data (suitable for future fault diagnosis). 

A sample ITP is provided in Figure 1. This ITP is for example purposes only, and should be modified to fit the 

circumstances of the specific project and organization. 
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