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FOREWORD 

(This Foreword is  not part of ASME PTC 6 s  Report-1988.) 

Users of  both large and small turbines haveexperienced an increasing need for procedures 
for routine  turbine tests which trend performance with time. The use of full-scale ASME  Per- 
formance Test Code procedures and instrumentation for this purpose i s  expensive and pro- 
duces information and accuracy beyond that necessary for periodic  monitoring.  When 
ASME Performance Test Code  Committee No. 6 was reorganized to revise PTC 6-1 949, it 
was charged also with  developing  simplified procedures for periodic tests.  Because of the 
routine nature of the tests,  these procedures were to emphasize repeatability of results rather 
than absolute accuracy and thus provide a more economic means of  monitoring perfor- 
mance trends. 

This Report reflects the consensus of knowledgeable engineers and contains recom- 
mended procedures for collecting sufficiently accurate data to  permit analyses of perfor- 
mance trends. Recommendations are given which  include advance planning, cycle isola- 
tion, and suggested presentation of results.  Emphasis is placed upon the use of accurate in- 
strumentation, approaching measurement uncertainties required by the Code, for the 
measurement of  critical variables that are part of the heat-rate equation. Other instrumenta- 
tion i s  specified to produce results of good accuracy and of a high degree of repeatability. 
With the application  of automatic data-loggingand on-line computer systems to the  plant cy- 
cle, the procedures presented in this Report, when  applied  to this end, should satisfy the 
needs of users of  both large and small turbines. 

Procedures recommended in this Report are not intended to produce  abolute levels of 
performance. If absolute performance level is  required, the ASME  Test Code for Steam Tur- 
bines, PTC 6, 1976, reaffirmed 1985, or the Interim Test Code for an Alternative Procedure 
for Testing Steam Turbines, PTC 6.1, 1984, should be followed. For other levels of accuracy, 
where the test instrumentation varies from the Test Code specified procedure, the Report by 
PTC Committee No. 6 on ”Guidance for Evaluation of Measurement Uncertainty in Perfor- 
mance Tests of Steam Turbines,” 1985  should be consulted. 

Users of this Report are requested to comment and provide  to the Committee  supporting 
data obtained with these procedures. Such comment and repeatability data covering long- 
term and/or extensive experience will  provide guidance for subsequent revisions of this Re- 
port. User suggestions and data should be submitted to the Secretary,  ASME Performance 
Test  Codes Committee, 345 East 47th Street, New York, New York 1001 7. 

This Report was approved by the ASME Board on Performance Test  Codes and adopted as 
a standard practice of the Society on  May 8, 1988. It was approved as an American National 
Standard by the ANSI Board of Standards Review on September 8, 1988. 
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All ASME codes  are copyrighted, with all rights  reserved to the  Society. Reproduction of 
this or any other ASME code is a violation of Federal  Law.  Legalities  aside,  the  user should a p  
preciate  that  the publishing of the high quality codes  that  have typified ASME documents re- 
quires a substantial commitment by  the  Society.  Thousands  of  volunteers work diligently  to 
develop these  codes.  They participate on their own or with a sponsor's  assistance and pro- 
duce  documents  that  meet  the  requirements of an ASME concensus  standard.  The  codes  are 
very valuable pieces  of literature to industry  and  commerce,  and  the effort to improve these 
"living documents"  and develop additional needed  codes  must  be continued. The monies 
spent for research  and  further  code  development, administrative staff support  and publica- 
tion are essential  and constitute a substantial drain on ASME. The  purchase price of these 
documents  helps  offset these  costs.  User reproduction undermines  this system  and  repre- 
sents  an added financial drain on ASME. When extra  copies are  needed, you are  requested to 
call or write the ASME Order Department, 2 2  Law Drive, Box 2300, Fairfield, New Jersey 
07007-2300, and ASME will expedite delivery of such copies to you by  return mail. Please 
instruct your people to buy required test  codes  rather  than copy them.  Your cooperation in 
this  matter is greatly  appreciated. 
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ASME PTC 6 s  REPORT-1 988 

SECTION 0 - INTRODUCTION 

0.1 PURPOSE O F  REPORT (c) evaluate major modifications of the turbine or 

This  Report  provides  turbine-test  procedures  for  the 
analysis  and supervision of relative performance 
throughout the life of the turbine. These procedures 
will determine trends of operating  efficiency,  detect 
trouble,  and furnish test  data to evaluate efficiency 
changes in the turbine cycle. These procedures are de- 
signed to minimize test instrumentation and  person- 
nel.  However, precision instrumentation at critical test 
locations is  recommended  for reliable results. A high 
degree of  repeatability,  rather  than  the acceptance test 
level of  performance, is sought. 

0.2 C O N T E N T  

This  Report contains test procedures for recom- 
mended  instrumentation,  planning,  conduct,  calcula- 
tion, and evaluation of the test results. Separate 
procedures are recommended for specific turbine 
types. 

0.3 P U R P O S E  OF T E S T   P R O G R A M  

A routine turbine-performance test program will: 
(a) provide guidance in scheduling  maintenance 

outages on the basis of performance; 
(b) provide guidance in establishing  the loading se- 

quence of steam turbine-generator units according to 
their current relative performance; 

turbine cycle,  and changes in operating  procedure; 

the turbine or the turbine cycle; 

comparison with test instruments; 

(d) detect  performance changes in specific areas of 

(e) check  the  accuracy  of  station  instruments  by 

(0 train  personnel in testing  techniques. 

0.4 REFERENCES 

The  ASME Test Code  for Steam Turbines, PTC  6- 
1976,  and Interim Test Code  for an Alternative Proce- 
dure for  Testing Steam Turbines, PTC 6.1-1  984,  are  the 
basic  references  for  this  Report.  The  term  “Code”  used 
in this  Report  refers to these documents. The  ASME 
Code  on Definitions and  Values,  PTC 2-1980 and  the 
applicable supplements  of PTC 19 Series, on Instru- 
ments  and  Apparatus, provide supplementary informa- 
tion. A separate report by Performance Test Code 
Committee No. 6, Guidance for Evaluation of Mea- 
surement Uncertainty in Performance Tests of Steam 
Turbines, should be  used to evaluate  the level of ac- 
curacy  afforded by the instrumentation recommended 
for  this  Report’s test procedures.  Whenever PTC  19.1, 
Measurement  Uncertainty, is referenced in this docu- 
ment, 95 percent confidence levels have  been  used in 
accordance with accepted  practices. Appendix A to 
Test Code  for Steam Turbines, PTC 6A-1982,  and Sec- 
tions 7 through 13 of  this  Report provide numerical ex- 
amples of various turbine calculations which should 
prove useful in applying this Report’s procedures. 
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PROCEDURES  FOR ROUTINE PERFORMANCE TESTS 
OF STEAM TURBINES ASME PTC 6s REPORT-I 988 

SECTION 1 - OBJECT,  SCOPE, AND INTENT 

1.1 OBJECT 

The  test  procedures of this  Report  are intended for 
periodic turbine tests and do not supplant  the  Code as 
the  basic  procedure  for turbine acceptance  tests.  The 
Code is  used for  the  accurate  testing of steam turbines 
to obtain  performance  level  with  minimum 
uncertainty. 

1.2 SCOPE 

Sections 3 through 5 of this  Report  present  general 
recommendations  for  instrumentation  and test plan- 
ning. These recommendations are based on current in- 
dustry practice for the periodic  determination  of 
turbine-cycle performance.  Section 6 discusses inter- 
pretation of test results  and  shows typical plots of test 
data for analysis of turbine performance. Sections 7 
through 12  present test procedures for selected  types 
of turbine cycles. Each of these procedures  contains 
specific recommendations for instrumentation and 
method  for  testing a selected turbine type. Although all 
possible turbine types  are not covered,  some typical 
examples are presented. Combinations of the  types 
presented  may be used to cover  other arrangements. 
For  each recommended test procedure, the expected 
value of repeatability i s  estimated on the  basis of  cur- 
rent  industry  experience.  This  value of repeatability 
must  be  used to judge the  significance of the indicated 
level of  performance as compared to the chronological 
trend of past performance. (See  para.  3.8.3 for discus- 
sion  of  repeatability.) 

1.3 INTENT 

This  Report provides procedures to  periodically 
monitor changes in overall turbine cycle performance. 
Supplementary instrumentation and  data  may  be in- 
cluded in the test procedure to diagnose  the causes of 
changed  performance. This supplementary informa- 
tion may  assist in evaluating the effect of component 
changes on the overall performance. Some  users  may 
prefer  the simplicity of the  recommended  procedure 
and  then run a second  test only when a detailed analy- 
sis is required. These procedures define both primary 
and  secondary  data for a turbine-performance 
analysis. 

For reference  purposes only, Section  13  presents 
other test procedures  for  determining  turbine- 
performance trends; however, these procedures  may 
not provide complete data for analysis of all compo- 
nents in the turbine cycle. In special cases, they  may 
provide adequate information and  be  advantageous 
due to their low cost  and simplicity. 

For on-line computer monitoring of steam-turbine 
performance,  the simplified test procedures  given in 
this  Report  can  serve as a basis for choice of instrumen- 
tation and development of calculation procedures.  The 
instrumentation i s  selected to achieve repeatable 
results  consistent with the objective of monitoring the 
trend of turbine performance. 

Diagnostic monitoring systems for vibration, oil 
cleanliness, rotor crack  detection, and solid particle 
erosion  and  supervisory systems for differential expan- 
sion, bearing  metal  temperature, bearing wear, turbine 
load,  and  speed  are not indicators of turbine perform- 
ance. Analytical techniques using data from these  sys- 
tems  can result in early identification  of potential 
problems. 
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