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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

RULES FOR STEAM TURBINE THERMAL ACCEPTANCE TESTS –  
 

Part 0: Wide range of accuracy for various types and sizes of turbines 
 

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) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC 60953-0 has been prepared by subcommittee WG 11/MT 14: Thermal Acceptance Test, of 
IEC technical committee 5: Steam Turbines. It is an International Standard. 

This first edition cancels and replaces IEC 60953-2, published in 1990. This edition constitutes 
a technical revision.This edition includes the following significant technical changes with 
respect to the previous edition: 

a) IEC 60953-2:1990 has been used as the basis to develop IEC 60953-0; 

b) Outdated measuring techniques have been updated and the corresponding reduction of the 
expected test result measuring uncertainty indicated; 

c) Guarantee of power output at specified steam flow has been included; 

d) A proposal for assignment of unaccounted for leakages has been included; 

e) Correction methods and guarantee comparisons are updated; 

f) Various appendices deleted: 

– Appendix B (flow nozzle) 

– Appendix E (generalized correction curves) 

– Appendix G (power measurement uncertainty) 
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g) Annex added: 
– Annex E (Temperature variation method) taken over from IEC 60953-3:2002,Annex L 

The text of thisInternational Standard is based on the following documents: 

Draft Report on voting 

5/248/FDIS 5/250/RVD 

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

A list of all parts in the IEC 60953 series, published under the general title Rules for steam 
turbine thermal acceptance tests, can be found on the IEC website. 

The language used for the development of thisInternational Standard is English. 

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/standardsdev/publications. 

The committee has decided that the contents of this document will remain unchanged until the 
stability dateindicated 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, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

The continuing development of measuring techniques, the increasing capacity of steam turbines 
and increasing variety of steam turbine configurations has necessitated a revision of 
IEC 60953:1990. 

Since all the needs of the power industry could not be satisfied by one single performance test 
standard covering the requirements for all of the steam turbine configurations and accuracy, 
the revision to this standard is based upon one reference standard and various supplementary 
parts as indicated below: 

 

 

1) Basic philosophy and figures on uncertainty 
IEC 60953-0 provides for acceptance tests of steam turbines of various types and capacities 
with corresponding measuring uncertainty, it is based upon the Method B of IEC 60953-
2:1990. Additional and alternative guidance will be given for specific steam turbine 
applications in the supplementary standards where it is required. 
Instrumentation and measuring procedures are chosen accordingly from a scope specified 
in the standard series which is centred mainly on standardized instrumentation and 
procedures, but may extend up to high accuracy provisions requiring calibration of flow 
measuring devices. The resulting measuring uncertainty of the test result is then determined 
by calculating methods presented in the standard series and normally, if not stated 
otherwise in the contract, taken into account in the comparison between test result and 
guarantee value. The total cost of an acceptance test can therefore be maintained in 
relationship with the economic value of the guarantee values to be ascertained. 
When good-standardized instrumentation and procedures are applied in a test, the 
measuring uncertainty given in Table 6 can be achieved. The parties to the test should reach 
agreement on the measuring uncertainty desired for the acceptance tests. 

2) Guiding principles 
The requirements concerning the preparation and conditions of the test and especially such 
conditions of the test as duration, deviations and constancy of test conditions are defined. 
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The test should be conducted preferably within eight weeks after first synchronisation. It is 
the intent during this period to minimize performance deterioration and risk of damage to 
the turbine. 
Enthalpy drop tests should be made during this period to monitor HP and IP turbine section 
performance. However, these tests do not provide LP section performance and for this 
reason it is imperative to conduct the acceptance tests as soon as practicable. 
Adjustment of the heat rate and power output test results for the effects of aging preferably 
by use of start-up enthalpy drop efficiency tests or by application of a standard allowance 
according to 7.9 is to be applied unless otherwise agreed in the contract. 

3) Instruments and methods of measurement 
a) Measurement instruments (for electrical power, pressure, temperature) 

The measuring instruments used should be individually calibrated shortly before the test. 
b) Flow measurement devices 

For the measurement of main flows, uncalibrated or calibrated standardized flow 
measuring devices may be used. 
Typically uncalibrated standardized flow measuring devices are used, however 
calibration is recommended where a reduction of overall measuring uncertainty is 
desirable. Double or multiple measurement of primary flow is recommended for the 
reduction of measuring uncertainty and a method for checking the compatibility is 
described. 

4) Evaluation of tests 
The preparatory work for the evaluation and calculation of the test results is covered. 
Detailed methods for calculation of measuring uncertainty values of measured variables and 
tests results are given. 

5) Correction of test results and comparison with guarantees 
The correction of test results to guarantee conditions is covered. The measuring uncertainty 
of the result is taken into account in the guarantee comparison. 

6) Proposals for application 
Since the acceptance test method to be applied has to be considered in the details of the 
plant design, it should be stated as early as possible, preferably in the turbine contract, 
which method will be used. 
This standard series can be applied to steam turbines of any type and any power. The 
desired measuring uncertainty should be decided upon sufficiently early, so that the 
necessary provisions can be included in the plant. 
If the guarantee includes the complete power plant or large parts thereof, the relevant parts 
of this standard series can be applied for an acceptance test in accordance with the 
definition of the guarantee value. 
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RULES FOR STEAM TURBINE THERMAL ACCEPTANCE TESTS –  
 

Part 0: Wide range of accuracy for various types and sizes of turbines 
 
 
 

1 Scope 

1.1 General 

The rules given in this document are applicable to thermal acceptance tests covering a wide 
range of accuracy on steam turbines of every type, rating and application. Only the relevant 
portion of these rules will apply to any individual case. 

The rules provide for the testing of turbines, whether operating with either superheated or 
saturated steam. They include measurements and procedures required to determine specific 
enthalpy within the moisture region and describe precautions necessary to permit testing while 
respecting radiological safety rules in nuclear plants. 

Uniform rules for the preparation, carrying out, evaluation, comparison with guarantee and 
calculation of measuring uncertainty of acceptance tests are defined in this standard. Details 
of the conditions under which the acceptance test can take place are included. 

Should any complex or special case arise which is not covered by these rules, appropriate 
agreement is to be reached by manufacturer and purchaser before the contract is signed. 

1.2 Object 

The purpose of the thermal acceptance tests of steam turbines and turbine cycles described in 
this document is to verify guarantees given by the manufacturer of the equipment concerning: 

Efficiency guarantees 

a) Thermal efficiency; 
b) Heat rate; 
c) Thermodynamic efficiency; 
d) Steam rate; 
e) Power output. 

Capacity guarantees 

a) Main steam flow capacity;  
b) Maximum power output at specified steam conditions according to IEC 60045-1 (other than 

steam flow); 
c) Nuclear: thermal load capacity of the steam turbine under defined conditions. 

The guarantees with their provisions are formulated completely and without contradictions 
(see 3.4). The acceptance tests may also include such measurements as are necessary for 
corrections according to the conditions of the guarantee and checking of the results. 
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1.3 Matters to be considered in the contract 

Some matters in these rules are to be considered at an early stage. Such matters are dealt with 
in the following subclauses: 

Subclause 
1.1 (paragraph 4) 
1.2 (paragraph 2) 
4.1 (paragraph 3 and 4) 
4.3.2 (paragraph 1) 
7.6 
7.8 
7.9 (paragraph 1) 

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. 

ISO/IEC Guide 98, Uncertainty of measurement 

IEC 60045-1, Steam turbines – Part 1: Specifications 

ISO 5167 (all parts), Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full. 

ISO 12242, Measurement of fluid flow in conduits – ultrasonic transit-time meters for liquids 

ISO 18888, Gas turbine combined cycle power plants –Thermal performance tests 

ANSI/IEEE C57.13, IEEE Standard requirements for instrument transformers 

3 Units, symbols, terms and definitions 

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

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

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

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

3.1 General 

The International System of Units (SI) is used in these rules; all conversion factors can therefore 
be avoided. 

The coherent units for all relevant quantities are given in the Table in 3.2. Some conversion 
factors are given as well for specific heat rates based on units other than W/W. 
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3.2 Symbols, units 

For the purpose of these rules the following symbols, definitions and units shall be used: 

Quantity Symbol Unit 
Examples of 

multiples 
and sub-
multiples 

OtherISO units 

Power P W kW 
 

Flow rate ṁ kg/s 
  

Pressure, absolute p Pa kPa bar a 

Ambient pressure (barometric) pamb Pa kPa bar a, mbar 

Pressure difference Δp Pa kPa bar, mbar 
Thermodynamic temperature T, Θ K 

  

Celsius temperature t, θ 
  

°C 

Temperature difference Δt K 
  

Vertical distance H m mm 
 

Specific enthalpy h J/kg kJ/kg 
 

Specific enthalpy of saturated water h′ J/kg kJ/kg 
 

Specific enthalpy of saturated steam h″ J/kg kJ/kg 
 

Specific enthalpy drop Δh J/kg kJ/kg 
 

Specific heat c J/kg/K kJ/kg/K 
 

Quality, i.e., dryness fraction of 
saturatedsteam by weight 

x kg/kg g/g 
 

Rotational speed n s−1 
 

min−1 

Velocity v m/s 
  

Density Q kg/m3 
  

Specific volume v m3/kg 
  

Diameter D m mm 
 

Acceleration due to gravity g m/s2 
  

Thermal efficiency ηt W/W kW/kW 
 

Thermodynamic efficiency ηtd W/W kW/kW 
 

Heat rate HR W/W kW/kW kJ/kW·s,kJ/kW·h 
Steam rate SR kg/W·sor kg/J kg/kW·skg/kJ kg/kW·h 
Heat flow rate Q̇ J/s kJ/s 

 

Cavitation factor K 1 
  

Concentration C According 
tonature of 

tracer 

  

Correction factor according to 7.6a) F 1 
  

Correction factor according to 7.6b) F* 1 
  

Isentropic exponent κ 
   

Discharge coefficient Cd 
   

Flow coefficient α 
   

General quantity x 
   

Weight factor for averaging γ 
   

Confidence limit V 
   

Relative measuring uncertainty of x τx =
Vx
x

 

   

Tolerance of steam table R 
   

a Admitted by CIPM and ISO for temporary use with fluids only. 
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