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NOTICE

All Performance Test Codes must adhere to the requirements of ASME PTC 1, General Instructions. The following
information isbasedon thatdocumentand is includedhere for emphasis and for the convenienceof theuserof theCode. It
is expected that the Codeuser is fully cognizant of Sections 1 and3ofASMEPTC1andhas read themprior to applying this
Code.
ASMEPerformanceTestCodesprovide testprocedures that yield resultsof thehighest level of accuracyconsistentwith

the best engineering knowledge and practice currently available. They were developed by balanced committees repre-
senting all concerned interests and specify procedures, instrumentation, equipment-operating requirements, calculation
methods, and uncertainty analysis.
When tests are run in accordancewith aCode, the test results themselves,without adjustment for uncertainty, yield the

best available indication of the actual performance of the tested equipment. ASMEPerformanceTest Codes donot specify
means to compare those results to contractual guarantees. Therefore, it is recommended that the parties to a commercial
test agree before starting the test and preferably before signing the contract on themethod to be used for comparing the
test results to the contractual guarantees. It is beyond the scope of any Code to determine or interpret how such compar-
isons shall be made.
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FOREWORD

ASME Performance Test Codes (PTCs) have been developed and have long existed for determining the performance of
mostmajor components used in electric power production facilities. A Performance Test Code has heretofore not existed
to determine the overall performance of an integrated gasification combined cycle (IGCC) power generation plant. The
ability to fire a wide range of fuels has been a key advantage of gas turbines over competing technologies. Until recently,
the traditional fuels for gas turbines have been natural gas and distillate fuels. Today, future environmental concerns and
future economic scenarios are causing power generation suppliers to develop gasification systems that can use solid and
liquid fuels (e.g., coal, biomass,waste, heavyoils, etc.). Preparationof an alternative fuel suitable for a gas turbine includes
removalof ash, contaminants, anderodents/corrodents. In response to theseneeds, theASMEBoardonPerformanceTest
Codes approved the formation of a committee (PTC 47) in 1993with the charter of developing a Code for the determina-
tion of overall power plant performance for gasification power generation plants. The organizational meeting of this
committee was held in November 1993. The resulting committee included experienced and qualified users, manufac-
turers, and general interest category personnel.
The committee has striven to develop an objective code that addresses themultiple needs for explicit testingmethods

andprocedures,while attempting toprovidemaximumflexibility in recognitionof thewide rangeof plantdesigns and the
multiple needs for this Code.
ThePTC47Committee approved theCodeonMarch28, 2006. Itwasalso approvedby thePTCStandardsCommitteeon

March 28, and approved and adopted as a Standard practice of the Society by action of the Board on Standardization and
Testing on May 18, 2006. Finally, it was approved as an American National Standard by the ANSI Board of Standards
Review on July 26, 2006.
In ASME PTC 47-2020, paras. 3-5.1, 3-5.2, 3-5.3, 3-5.6, 4-7.1, 5-1.3, 5-1.4.2, 5-1.4.3, 5-4(b), 5-4.1, and 5-4.2.1; subsec-

tions 4-1, 4-2, 4-3, and 4-10; and Nonmandatory Appendix B have been revised. In addition, para. 3-5.9 and Nonman-
datory Appendix E have been deleted, and para. 4-7.2 and subsections 4-4 and 4-6 have been added.
ASMEPTC47-2020wasapprovedby thePTC47Committeeand thePTCStandardsCommitteeonAugust5, 2020. Itwas

then approved as an American National Standard by the ANSI Board of Standards Review on November 9, 2020.
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CORRESPONDENCE WITH THE PTC COMMITTEE

General. ASME Codes are developed and maintained with the intent to represent the consensus of concerned inter-
ests. As such, users of this Codemay interact with the Committee by requesting interpretations, proposing revisions or a
case, and attending Committee meetings. Correspondence should be addressed to:

Secretary, PTC Standards Committee
The American Society of Mechanical Engineers
Two Park Avenue
New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Code to incorporate changes that appear necessary or
desirable, as demonstrated by the experience gained from the application of the Code. Approved revisions will be
published periodically.
The Committee welcomes proposals for revisions to this Code. Such proposals should be as specific as possible, citing

the paragraphnumber(s), the proposedwording, and adetaileddescription of the reasons for the proposal, including any
pertinent documentation.

Proposing a Case. Casesmay be issued to provide alternative rules when justified, to permit early implementation of
an approved revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are effective
immediately upon ASME approval and shall be posted on the ASME Committee web page.
Requests for Cases shall provide a Statement of Need and Background Information. The request should identify the

Code and the paragraph, figure, or table number(s), and bewritten as aQuestion andReply in the same format as existing
Cases. Requests for Cases should also indicate the applicable edition(s) of the Code to which the proposed Case applies.

Interpretations. Upon request, the PTC Standards Committeewill render an interpretation of any requirement of the
Code. Interpretations can only be rendered in response to a written request sent to the Secretary of the PTC Standards
Committee.
Requests for interpretation should preferably be submitted through the online Interpretation Submittal Form. The

form is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will receive an
automatic e-mail confirming receipt.
If the Inquirer is unable to use the online form, he/she may mail the request to the Secretary of the PTC Standards

Committee at the above address. The request for an interpretation should be clear and unambiguous. It is further rec-
ommended that the Inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry in one or two words.
Edition: Cite the applicable edition of the Code for which the interpretation is being requested.
Question: Phrase the question as a request for an interpretation of a specific requirement suitable for

general understanding and use, not as a request for an approval of a proprietary design or
situation. Please provide a condensed andprecise question, composed in such away that a
“yes” or “no” reply is acceptable.

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

Background Information: Provide the Committee with any background information that will assist the Committee in
understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or
information.

Requests that arenot in the format describedabovemaybe rewritten in the appropriate formatby theCommitteeprior
to being answered, which may inadvertently change the intent of the original request.

ix

https://www.asme.org/codes-standards/asme-code-committee/contact-committees
https://cstools.asme.org/Interpretation/InterpretationForm.cfm


Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understandingof theCoderequirements. If, basedon the inquiry informationsubmitted, it is theopinionof theCommittee
that the Inquirer should seek assistance, the inquiry will be returned with the recommendation that such assistance be
obtained.
ASMEprocedures provide for reconsideration of any interpretationwhen or if additional information thatmight affect

an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

Attending Committee Meetings. The PTC Standards Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Personswishing to attend anymeeting and/or telephone conference should contact the
Secretaryof thePTCStandardsCommittee. FutureCommitteemeetingdates and locations canbe foundon theCommittee
Page at http://go.asme.org/PTCcommittee.
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INTRODUCTION

Applications and Limitations. This Code provides procedures for the determination of integrated gasification
combined cycle (IGCC) power plant thermal performance, electrical output, and product gas and/or process steam
output. Test results provide measures and evaluations of the overall thermal performance of an IGCC power plant
and other subsystems at a specified cycle configuration, operating disposition, and/or fixed power level, and at a specific
set of base reference conditions.
Test results can be used as defined by a contract to determine the fulfillment of contract guarantees. Test results can

alsobeusedbyaplant owner to compareplantperformance to adesignnumber, or to trendplantperformance changes in
time. However, the results of a test conducted in accordance with this Code will not provide a basis for comparing the
thermoeconomic effectiveness of different plant designs.
Power plants are composed ofmany equipment components. Test data required by this Codemay also provide limited

performance information for someof this equipment. PTC47, in conjunctionwithPTC46, hasbeendesigned todetermine
the performance of the entire gasification combined cycle power generation plant as a whole system. Where the perfor-
mance of individual equipment operating within the constraints of its design-specified conditions is of interest, ASME
PTCs developed for testing of the specific components should be used.
This document is part of the following set of proposed related documents:
(a) PTC 47, Integrated Gasification Combined Cycle Plants, for testing the overall plant performance of an IGCC plant.
(b) PTC47.1, CryogenicAir SeparationUnit, for testing the performance of the air separation unit (ASU). If the physical

IGCC plant includes an ASU, the inclusion of the ASU within the overall test envelope is recommended, but not required.
(c) PTC 47.2, Gasification System, for testing the thermal performance of the combined gasifier and fuel gas cleaning

equipment.
(d) PTC 47.3, Fuel Gas Cleaning, for testing the contaminant content of gas delivered to the power block.
(e) PTC 47.4, IGCC Power Block, for testing the thermal performance of the gas turbine combined cycle power block.
The term IGCCplantasusedwithin thisCoderefers toanyplant that convertsahydrocarbon-containing feedorprimary

fuel into a clean fuel gas for a gas turbine combined cycle. The term integration is not precisely defined; it refers to the
general coupling of gasification equipment and power generation equipment within a single facility. Integration, within
IGCC plants,may also refer to gasifierswith heat recovery connected to the steampower cycle, extraction steam from the
power block used for gasification, an ASU that delivers oxygen to an oxygen-blown gasifier or nitrogen to the gas turbine,
or an ASU that receives some or all of its air supply or power supply from the gas turbine combined cycle.
IGCC plants may also generate products other than electricity, such as synthesis gas and process steam.

Guidance in Using This Code. As with all Performance Test Codes, PTC 47 was developed primarily to address the
needs of contract acceptance or compliance testing. This is not intended, however, to limit or prevent the use of this Code
for other types of testing where the accurate determination of overall power plant performance is required.
ThisCode isnot a tutorial. It is intended forpersonsexperienced inperformance testing.Aworkingknowledgeofpower

plant operations; thermodynamicanalysis; testmeasurementmethods; and theuse, control, andcalibrationofmeasuring
and test equipment are presumed prerequisites. Proper use and interpretation of this Code also requires a working
knowledgeofASMEPerformanceTestCodes.At aminimum,usersof thisCodeshouldbe familiar andknowledgeablewith
PTC 1, General Instructions, and PTC 19.1, Test Uncertainty.
Other PTC 19 Instrument and Apparatus supplement series codes may need to be consulted during the planning and

preparationphasesof a test. In addition, somemeasurementmethods specified inPTC47refer tootherPTCs for testingof
specific equipment.
PTC 47 is recommended for use whenever the performance of an IGCC plant must be determined with minimum

uncertainty. It is suitable for incorporation into commercial agreements to serve as themeans of determining fulfillment
of contract obligations. However, incorporation of PTC 47 into a contract does not eliminate the need for test planning.
PTC47provides theprotocol, or framework, for a test. As defined in Section3, theuseof PTC47 requires thedevelopment
of a detailed test plan that must be reviewed and approved by all parties prior to the start of testing.
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Section 1
Object and Scope

1-1 OBJECT

This Code provides procedures for performance testing
of integrated gasification combined cycle (IGCC) power
plants to determine fuel gas flow and quality, energy effi-
ciency, heat rate, and power output at specified operating
conditions.
It also provides procedures to determine the flow and

quality of cleaned fuel gas produced by the IGCC plant.
(a) If electric power is the only product of the IGCC

plant, this Code provides procedures for determining
(1) corrected net power
(2) corrected heat rate
(3) corrected heat input

(b) If the IGCC plant performance test also includes
exported synthesis gas and/or process steam, this
Code provides procedures for determining

(1) corrected net power
(2) corrected heat input
(3) export syngas pressure
(4) export syngas temperature
(5) export syngas composition
(6) export syngas flow
(7) export syngas heating value
(8) product gas contaminant content (see

subsection 1-2)
(9) export steam pressure
(10) export steam temperature
(11) export steam composition
(12) export steam flow

(c) Tests may be designed to satisfy different goals.
Two such tests are

(1) Specified Corrected Net Power Test
(2) Specified Disposition Test

1-2 SCOPE

This Code covers a defined range of primary fuel char-
acteristics, but is limited to combined-cycle, power-
generation systems using gas and steam turbines. This

Code defines the boundaries of the overall IGCC power
plant to encompass three major plant sections — the
air separation unit (ASU, for oxygen-blown gasifiers or
plants that use nitrogen), the gasification process
(including gas cleanup), and the power block. Tests
conducted by this Code determine the quantity and
quality of fuel gas by its flow, temperature, pressure,
composition, heating value, and its content of contami-
nants. Contaminants are compounds that are potentially
deleterious to the gas turbine and power block in general,
or are precursors to stack emissions. Contaminants to be
measured are sodium (Na), potassium (K), vanadium (V),
lead (Pb), calcium (Ca), barium (Ba), manganese (Mn),
phosphorus (P), sulfur compounds (H2S and COS),
nitrogen compounds (HCNandNH3), chlorine compounds
(HCl), and particulate matter.
Recommendations are included for the following in

pretest agreements: testing procedures, types of instru-
ments, methods of measurement, methods of calculation,
and contents of test reports.
Regulatory compliance testing of IGCC power plants is

not covered by this Code.

1-3 UNCERTAINTY

Calculation procedures in accordance with those set
forth in PTC 19.1 are presented to determine the uncer-
tainty in measurements and performance parameters
associated with the specified test procedures of this Code.
Under typical conditions and with currently available

instruments, the largest expected total uncertainties in the
test results are those in Table 1-3-1.
A post-test uncertainty analysis is required. However, a

post-test uncertainty analysis is optional if parties to the
test agree that the test adhered to all instrumentation re-
quirements and procedures contained in this Code and to
the agreed test procedure.
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