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Abstract: The basic principles, items, methods, performance indicators, and acceptance
requirements for the maintenance and testing of distributed control systems (DCSs) of thermal
power plants are specified. This standard is mainly applicable to the maintenance and testing of
DCSs of conventional thermal power plants in commercial operation.
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documents
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IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
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documents are responsible for determining and complying with all appropriate safety, security,
environmental, health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
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In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
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formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
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445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document 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

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
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include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
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documents.



Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents 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.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

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 Xplore at
http://iecexplore.ieee.org/ or contact IEEE at the address listed previously. For more information about the
IEEE-SA or IEEE’s standards development process, visit the IEEE SA Website at http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website at the following URL:
http://standards.icee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at http://standards.icee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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 standard 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.


http://ieeexplore.ieee.org/
http://standards.ieee.org/
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html

Participants

At the time this IEEE standard was completed, the Specifications for Maintenance and Testing of
Distributed Control Systems in Power Plants Working Group had the following membership:

ABB (China) Ltd.

China Datang Corporation

China Energy Engineering
Group

Emerson Automation
Solutions

Guangdong Datang
International Chaozhou
Power Generation Co. Ltd.

State Grid Henan Electric
Power Research Institute

State Grid Zhejiang Electric
Power Research Institute

Yangcheng International
Power Generation Co., Ltd.

Zhejiang Datang Wushashan
Power Generation Co., Ltd.

Zhejiang Energy Technology
Research Institute Co, Ltd.

The Working Group gratefully acknowledges the contributions of the following participants. Without their

assistance and dedication, this standard would not have been completed.

Chengwei Dai
Bo Feng
Lingyun Guo
Weimin Guo
Suyun Hu
Guosheng Li

Changsheng Sun, Chair
Yiying Tong, Vice Chair
Li Zhou, Secretary

Linhu Liu
Yucheng Liu
Xingyu Luo
Ye Su

Feiyue Wang
Longyun Wang

Peng Wang
Ming Xia
Feng Yin
Jinbin Zhang
Changzhi Zhao
Weijian Zheng

The following members of the entity Standards Association balloting group voted on this standard.
Balloters may have voted for approval, disapproval, or abstention.

ABB Ltd.

Beijing GreenValley Technology
Co., Ltd.

Beijing Sifang Automation Co.,
Ltd.

BII Group Holdings, Ltd.

Chaincomp Technologies Co.,
Ltd.

China Datang Corporation

China Energy Engineering
Group Co., Ltd.

China Southern Power Grid Co.,
Ltd.

Chongqing University

Harbin Institute of Technology,
China

Hongguang Electric Group Co.,
Ltd.

Huawei Technologies Co., Ltd.

Huazhong University of Science
and Technology

6

Copyright © 2019 IEEE. All rights reserved.

North China Electric Power
University

Schneider Electric

Southwest Jiaotong University

State Grid Corporation of China
(SGCO)

Tianjin University

Zhejiang Provincial Energy
Group Company, Ltd.



When the IEEE SA Standards Board approved this standard on 7 November 2019, it had the following
membership:

Gary Hoffman, Chair
Ted Burse, Vice Chair
Jean-Philippe Faure, Past Chair
Konstantinos Karachalios, Secretary

Masayuki Ariyoshi John D. Kulick Annette D. Reilly
Stephen D. Dukes David J. Law Dorothy Stanley
J. Travis Griffith Joseph Levy Sha Wei

Guido Hiertz Howard Li Phil Wennblom
Christel Hunter Xiaohui Liu Philip Winston
Thomas Koshy Kevin Lu Howard Wolfman
Joseph L. Koepfinger* Daleep Mohla Feng Wu

Thomas Koshy Andrew Myles Jingyi Zhou

*Member Emeritus

vii
Copyright © 2019 IEEE. All rights reserved.



Introduction

This introduction is not part of IEEE Std 1865.1™-2019, IEEE Standard Specifications for Maintenance and Test of
Distributed Control Systems in Thermal Power Stations: Maintenance and Testing.

Distributed control systems (DCSs) are widely used today for monitoring and control of power-generating
units and their auxiliary systems. However, there are several factors—for example, the quality of DCSs,
technical and managerial problems, potential risks involving design and configuration, factory acceptance
test, installation and commissioning, and the operation, maintenance, and test process of DCSs—that may
directly or indirectly affect the safe, reliable, and economical operation of power-generating units.

The safe, reliable, and economical operation of the DCS is based on proper design and configuration,
quality of installation and commissioning, and supported by effective maintenance and technical
management. To assure long-term safe, stable, and reliable operation of DCS, it is necessary to exercise
effective management and control throughout design and configuration, maintenance, test, and routine
service and to exercise comprehensive management of safety-related external equipment, and their storage
and operating environment and conditions.

Therefore, this standard is developed based on the summarization of experiences and expertise and lessons
learned from the operational maintenance, repair, test, troubleshooting, and technical management to serve
as an international technical and management standard.

This standard specifies the basic principle of repair and test, test performance indicators, and technical
requirements for repair acceptance of DCSs. It mainly covers:

— Basic repair items and technical requirements
— Basic test items and technical requirements
—  Technical requirements for functional repair and test of monitoring system
—  Technical requirements for repair and test of common systems and circuits
— Repair and test acceptance
This standard deals with the basic repair items and quality requirements which are intended to provide the

basis for restoring and confirming the quality of control system and equipment, minimizing the omissions
in repair and maintenance, and improving the reliability of instrument and control (I&C) systems.

Also, it covers the technical criteria, test items, methods of the system, as well as the quality-acceptance
criteria and post-repair acceptance items and criteria.

viii
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IEEE Standard Specifications for
Maintenance and Test of Distributed
Control Systems in Thermal Power
Stations: Maintenance and Testing

1. Overview

1.1 Scope

This standard specifies the basic principles, contents, methods, performance indicators, and acceptance
requirements for scheduled maintenance and testing of distributed control systems.

This standard applies to the maintenance and testing of distributed control systems (DCSs) of conventional
thermal power plant in commercial operation. Reference may be made to this standard for factory
acceptance tests, installation, commissioning, and site acceptance tests of DCSs of other types of power
plants or DCS before commercial operation.

1.2 Purpose

This standard, based on the engineering principles, methods, practices, procedures, and field experience
which have been demonstrated in many power plants, specifies the details, methods, and technical
requirements of maintenance and tests after the technical modification or temporary or scheduled
maintenance of a DCS of a thermal power plant. The standard aims to standardize maintenance and
inspection, performance test, functional test, and acceptance of DCS, to provide guidance and basis for
instrument and control (I&C) personnel of power plants to confirm DCS maintenance and test quality, and
to eliminate defects impairing the operational reliability of units after maintenance and test.
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