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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
BINARY POWER GENERATION SYSTEMS –  

 
Part 3-1: Safety requirements – System with  

less than 500 kW in capacity 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 63277-3-1 has been prepared by IEC project committee 126: Binary power generation 
systems. It is an International Standard. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

126/68/FDIS 126/74/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 63277 series, published under the general title Binary power 
generation systems, can be found on the IEC website. 

Future documents in this series will carry the new general title as cited above. Titles of existing 
documents in this series will be updated at the time of the next edition. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, or 

• revised. 

 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

While the world's binary power generation systems are growing, the IEC 63277 series specifies 
the performance test methods of binary power generation systems and acknowledges the fair 
and standardized competition of binary power generation systems. 

It is very important to ensure that the binary power generation systems will be operated safely 
during the operation. Safety requirements are an important theme that should be internationally 
standardized as well as the performance test methods. 

By adding an objective evaluation of safety based on international standards, it is expected that 
the selection criteria will become more appropriate and that it will have the effect of promoting 
it worldwide. 

This document addresses the safety considerations unique to binary power generation systems 
and is intended to be one in a series of international standards addressing this new technology. 
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BINARY POWER GENERATION SYSTEMS –  
 

Part 3-1: Safety requirement – System with  
less than 500 kW in capacity 

 
 
 

1 Scope 

This part of IEC 63277 describes the safety requirements of binary power generation systems 
based on organic Rankine cycle (ORC) with less than 500 kW in output capacity. 

This document covers significant hazards, hazardous situations, and events, with the exception 
of those associated with environmental compatibility (installation conditions), relevant to binary 
power generation systems (ORC), when they are used as intended and under the conditions 
foreseen by the manufacturer. 

A typical binary power generation system is shown in Figure 1. 



 – 8 – IEC 63277-3-1:2025 © IEC 2025 

 

a Heat transport medium for 
working fluid heating, 
commonly steam or hot water 

f Heat exchanger for evaporating 
the working fluid using of 
heating medium 

l Emission of heating medium 
from the system after heat 
exchanged 

b Heat transport medium for 
working fluid cooling, 
commonly air or water. 

g The system consists from a 
turbine or expander and a 
generator, it converts thermal 
energy of working fluid to 
electric energy 

m Emission of cooling medium 
from the system after heat 
exchanged 

c Electrical input specified by the 
manufacturer, for controls and 
other supporting functions 

h Heat exchanger for condensing 
the working fluid using a 
cooling medium 

n The power produced from the 
system and provided to an 
external load or grid 

d Includes the providing of 
control signals, setpoint and 
operation instructions as well 
as remote access, parameter, 
software, and firmware updates 

i Pressurization equipment for 
circulating the working fluid in 
a closed system 

o The transmission of operational 
state and other data collected 
or generated by the system 

e Factors from the surrounding 
impacting the binary power 
generation system, such as 
earthquake, rain, wind, snow, 
temperature, humidity, and 
atmospheric condition but also 
electromagnetic disturbances 

j System(s) that is composed of 
sensors, actuators, switches, 
and logic components that 
maintain the binary power 
generation system parameters 
within the manufacturer's 
specified limits including 
moving to safe states 

p Factors from the surrounding 
impacting the binary power 
generation system, such as 
emission of noise, vibrations, 
polluted water and gas, and 
electromagnetic disturbance 

 k System(s) that adjusts the 
power generated by the power 
generation system for 
transmitting to the outside of 
boundaries, and System(s) that 
distributes the power to the 
load inside of boundaries 

 

 

Figure 1 – Typical binary power generation system 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60034-1, Rotating electrical machines – Part 1: Rating and performance 
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IEC 60079-10-1, Explosive atmospheres – Part 10-1: Classification of areas – Explosive gas 
atmospheres 

IEC 60079-29-1, Explosive atmospheres – Part 29-1: Gas detectors – Performance 
requirements of detectors for flammable gases 

IEC 60204-1, Safety of machinery – Electrical equipment of machines – Part 1: General 
requirements 

IEC 60335-1, Household and similar electrical appliances – Safety – Part 1: General 
requirements 

IEC 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60730-1, Automatic electrical controls – Part 1: General requirements 

IEC 60730-2-6, Automatic electrical controls – Part 2-6: Particular requirements for automatic 
electrical pressure sensing controls including mechanical requirements 

IEC 60730-2-9, Automatic electrical controls – Part 2-9: Particular requirements for temperature 
sensing controls 

IEC 60730-2-15, Automatic electrical controls – Part 2-15: Particular requirements for automatic 
electrical air flow, water flow and water level sensing controls 

IEC 60950-1, Information technology equipment – Safety – Part 1: General requirements 

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-
related systems 

IEC 61511-1, Functional safety – Safety instrumented systems for the process industry sector 
– Part 1: Framework, definitions, system, hardware and application programming requirements 

IEC 61557-1, Electrical safety in low voltage distribution systems up to 1 000 V AC and 1 500 V 
DC – Equipment for testing, measuring or monitoring of protective measures – Part 1: General 
requirements 

IEC 61557-2, Electrical safety in low voltage distribution systems up to 1 000 V AC and 1 500 V 
DC – Equipment for testing, measuring or monitoring of protective measures – Part 2: Insulation 
resistance 

IEC 62040-1, Uninterruptible power systems (UPS) – Part 1: Safety requirements 

IEC 62061, Safety of machinery – Functional safety of safety-related control systems 

IEC 62477-1, Safety requirements for power electronic converter systems and equipment – 
Part 1: General 

IEC 62477-2, Safety requirements for power electronic converter systems and equipment – 
Part 2: Power electronic converters from 1 000 V AC or 1 500 V DC up to 36 kV AC or 54 kV 
DC 

https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC+60204-1+Ed.+6.0%3A2016
https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC+60204-1+Ed.+6.0%3A2016
http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC+60950-1+Ed.+2.0%3A2005
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ISO 3864-2, Graphical symbols – Safety colours and safety signs – Part 2: Design principles 
for product safety labels 

ISO 4413, Hydraulic fluid power – General rules and safety requirements for systems and their 
components 

ISO 4414, Pneumatic fluid power – General rules and safety requirements for systems and their 
components 

ISO 7000, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment 

ISO 12100, Safety of machinery – General principles for design – Risk assessment and risk 
reduction 

ISO 13709, Centrifugal pumps for petroleum, petrochemical and natural gas industries 

ISO 13849-1, Safety of machinery – Safety-related parts of control systems – Part 1: General 
principles for design 

ISO 13849-2, Safety of machinery – Safety-related parts of control systems – Part 2: Validation 

ISO 13850, Safety of machinery – Emergency stop function – Principles for design 

ISO 14847, Rotary positive displacement pumps – Technical requirements 

ISO 15649, Petroleum and natural gas industries – Piping 

3 Terms, definitions and abbreviated terms 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1 Terms and definitions 

3.1.1  
binary power generation system 
set of components that consists of five main components and a system in which a working fluid 
having a low boiling point is heated and evaporated by hot water, and the expander is driven 
by the working fluid gas to generate electricity 

Note 1 to entry: The five main components are an evaporator, a condenser, a working fluid pump, an expander and 
a generator. 

3.1.2  
working fluid 
medium used within the thermodynamic cycle that receives heat from the heat source via a heat 
transport medium and produces power by fluid expansion 

http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
https://www.electropedia.org/
https://www.iso.org/obp



