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This Standard will he revised when the Saciety annroves the issuance of a

new edition. Ihere will he no addenda 1ssued to this edition.

ASME wiil issue written repiies to inquiries concerning interpretations of
technical aspects of this Standard.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for
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was balanced to assure that individuals from competent and concerned interests have had an
opportunity to participate. The proposed code or standard was made available for public review
and comment that provides an apportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.
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sc' any item, Cons
or activity.
ASME does not take any position with respect to the validity of any patent rights asserted in

ronnection with any itemc mentinnad in thic rln.*num.:nn* and doec not undartako to insure anyone

utilizing a standard against liability for infringement of any applicable letters patent, nor assumes
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validity of any such patent rights, and the risk of infringement of such rights, is entirely their
own responsibility,
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be interpreted as government or industry endorsement of this code or standard.

AGSMEL accepts responsibility for only those interpretations of this document issued in
accordance with the established ASME procedures and policies, which pracludes the issuance
of interpretations by individualis.
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The purpose of the ASME 3977 standards is to facilitate preparation of, and response
lo, gas turbine procurement specifications. They are generally applicable to gas turbines for
clectrical power generation and industrial generator and mechanical drive cervice,

Commencing in 1977, the Bi33 Standards Committee of ASME produced a set of gas
turbine procurement specifications, covering all aspects of the process from specification
preparation v mainicnance and safety. in 1988 the International Standards Organization
(150} established Technical Committee TC 192, Gas Turbines. which proceeded 1o develon
a sct of procurement specifications documented as ISO 3977. In view of the international
nawre of the gas turbine marketplace, the B133 Committee elected to support the ISO

afFrr P IO e .. T [ e TAn i T o B ] . O TRY RN o~ 1 T
VLR, alu doaldinital navidory uiodp (1AWU) under biay was rormeda o coordinate this
support,

Thraninh tho mart e 3
l.lll'\_l'lln.lb:l LEl R l
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the US TAG in the preparation of the 130 3977 documents.
the intent is to adopt the various parts of 1SO 3977 as ASME standards.

The nurmoce af thic Qtandard Dart 7 Crasmdoard T3 afaca ne £ 10at . T o s .
CUTT OPTIpTE MR Rs gl M, Dl e craiiudiya Builreiice vonditons and msalings, 1s 1o

provide a basis for a defined set of standard reference conditions and ratings pertinent (o
the ASME 3977 ceries of gas turbine standards.

ASME 3977-2-2000 is an identical national adoption of ISO 3977-2: 1997 and was
approved as an Amencan National Standard on June 7. 2000
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CORRESPONDENCE WITH B133 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerncd inmicrests. As such, users of ihis Standard may interact with the
Committee by requesting interpretations, pmpﬂsing revisions, and atending Committee

maehinoe [ arracenanAdan~ca chandld ha addeacoa
LT T L o RN I JIIVTLEIWE L 'HUUIL'!-:I‘CH I.U

Secretary, B133 Standards Committee
The American Society of Mcchanical Engincers
Three Park Avenue

New York, NY 10016 5000

2R

changes that appear necessary or desirable, as demonstrated by the experience gained
e appiication of the Standard. Approved revisions will he nublished neriodically

= e l_! IH“IIJq

The Comminee weicomes proposals for revisions to this Standard. Such proposals should
D€ as speciiic as possibie., cmng the paragraph number(s), the nronosed wg;dmg! and a

Froposing Kevisione. Revisions are made neriodic: ly to ¢

-
[

—

rom

L |

detaifed description of the reasons for the proposal. including any pertinent documentation.

terpretaiions. Upon reyuesi, the Bi33 Committee will render an interpretation of any

requircment of the Standard. [menpu:muum can only be rendered in response to a written

the Secretary of the B133 Siandards Commitee.

The request t for interpretation should be cl-:ar and unambiguous. It is further recommended

r colesnad o fleoe .-.-..-...,-.n Heo _
1 DuUiiiin niarnci Yueal in E IUHUWIIIE IUI[IIdI..

L o NN T="T4s BENLFT .Y .
I b L L

]
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Subject: Cite the applicable paragraph number(s) and he mpu. of the inquiry.
I"'nl"'il_'ill:lﬂ: CI'!‘_E tha -':lnnllr-ul"i]n. aAtian AF tha Cramda—d £- .
| :u-u-' appat e CUnddil 05wl Owdndaanra 1oi imch ihe llllt:rl:ll_ﬂld“un
15 being requested.
l_jllf!ﬁ.llnﬂ' Phrace the auechinn ac a reousct far nm imtormeatntioo o I
-1~ 2w Ahquiioar DR Wl DR PRI urd d bl—l"rLlllL
requirement suitable for general understanding and use, not as a request

also include any plans or drawings, which are necessary to explain
the question: however, they should not contain propristary n

| I.ll l-l"t-l'l ER= N o] l.lﬂ
information.

Requesis that are not in this format wiii be rewritten in this format by the Committee
prior to being answered, which may inadvertently change the intent of the original request,

ASME proceduies provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further. persons aggrieved by

an tnterpretation y appeal io the coguicani ASME Commiuee or Subcommitiee. ASME
does not “approve,” “certify,” “rate,” or “endorse” any item, construction. proprietary device,

AF activity
L™ L™ % =0k ."F 1

-“ﬂ--

Attending Committee Meetings. The Blﬂ Standards Committee regularly holds meetings,
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Secretary of the B133 Standards Committee.

E 10 aticnd any mecung shouid contact the
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tor the procurement of gas turbine systems, including

comhined-cycle systems and their auxiliares, by 2

ASME 3077 provides technical information to be used

purchaser from a manufacturer.

NOTE: Where the term “manufacturer” 1s used in this Standard, it
15 deemed to meuan the gas turbinc manufacturer or the appropriate
responsible contracior,
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of proposals in linc with the different cnvlmnmﬁntal
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possible, criteria to eatabhqh whether these are met. It

reqmrements to whu:h the: mstal]atmn may be required
to conform.

Because of the very widely varying operating modes
for gas turbines in practice, distinct categories of op-
erating modes are specithed with which a “standard”
rating can be associated. These ratings are made on the
pasis of the SO standard ambient reference conditions.

The various pans of ASME 3977 define a standard

ML
1=
1=
1=

ASME 3877-2-2000
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matters, such as the minimum information to be provided
ir
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hnwever, purport to include all necessary information for
a contract and each gas turbine installation chonld he
considered in i1ts entirety. Attention 18 drawn to the need
for technical consultation between the manufacturer and
the purchaser to ensure compatibility of equipment
being supplied, particularly where the responsibility for
supply is divided.

ASME 3977 is applicable to open-cycle gas turbine
power plant using combustion systems, and ¢

i"'l.l'"l:E'I:Il'l
ol kS 1..1..- T N L

cycle, semiclosed-cycle, and combined-cycle gas turbine
power plants. In the case of turbines nsing free piston
gas generators or special heat sources (e.g., chemical
process, nuciear reactors, furnaces for super-charged
bollers), 1t may be used as a basis but will need 10
be suitably modified.

This Standard is not applicable to gas turbines used
to propel aircraft, road construction and earth-moving

machines, agricultural and industrial types of tractors,
and road vehicles.
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GAS TURBINES: PROCUREMENT

PART 2: STANDARD REFERENCE CONDITIONS AND RATINGS

1 SCOPE

This Part of ASME 2977 specifics the standard
reference conditions and 1SO standard ratings for gas
turbines.

2 NORMATIVE REFERENCE

_____

3 ] TP S | (P S B
LIl TUHOWINE a-m.llu::llu LLIIILﬂlII": l.llU‘b'lhlUIIh WIllLl]
in

through reference in this text, constitute provisions of

e Dnﬂ n'F ACRALD I0OT77 A bha #ievmm b smarlell o w e
nELEL i PRMIVELL 0. Ol il U OUn pudiication,

the edition indicated was valid. All standards are subject

My rawvicimm ':Ir'n‘"l r‘l.ll'll"lll:li:' tim nrraarmanto hﬂﬂﬂi"‘l Fary tha
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Part of ASME 3977 are encouraged to investigate the

nn::hhllltu n’F npn|u1ng tha maoct recant .nr?-uhnn of tha
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iianddrcl mdicated below .

IS0y 2314 1989, (Gas turbines — Acceptance Tests,

3 STANDARD REFERENCE CONDITIONS

TI"I.F"' Etnndnnl I'FIFFII'PI"IJ"FI ' Blal .r‘l l One on l.l.r]'l.lr"'l"l [aTabtiEl-14
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efficiency, heat rate, and specific fuel consumption are
hased are as specified in 3.1 through 3.4,

2.1 Air Intake Conditione

For the intake air at the compressor flange (alterna-
tively, the compressor intake flare), as described in
ISO 2314: 1989, 6.6.2, the conditions shall be:

(a) a total pressure of 1013 kPa (14 606 peia);

(b) a total temperature of 15°C (59°F);

(¢) a relative humidity of 60%.

3.3 Cooling Water Conditions (if Applicable)
The inlet water temperature shall be 15°C (59°F) if

r'-mhng n’F tha 1:|.rnr]."'|ﬁg Aiid e nc‘:l-r'

L LR |

3.4 Working Fluid Heater or Cooler

Where a heater or a cooler 1s used that uses ambient
air, the standard reference conditions of the ambient
air shall be 15°C (59°T) and 101.3 kPa (14.096 psia).

4 RATINGS

4.1 Generai

£.7.7 The uutpm POWCr of a 51¥E|l Eds tiroine at
a given reference turbine inlet temperature is, in general,
proportional to the absolutc ambicnt pressure and is
also greatly dependent on the air intake temperaturc
(normally outside dry bulb temperature). Likewise, the
output at a given air intake temperature is dependent
on the reference turbine inlet temperature. To achieve
a rating, it 1s necessary to adopt standard conditions
of ambent temperature and pressure, but gas turbine
ratings will nevertheless vary considerably owing to
the differing operational modes demanded of them as
weil as the varving criteria used in the design of the
basic elements. ISO standard ratings neglect pressure
drop ai ihe iniei and exhaust but site raungs aiiow for
these losses.

INOTE: Sweam or water injection may be used to increase the power
output and to reduce the NO, emissions.

4.1.2 The performance ratings of gas turbines shall
be assessed on the net specific encrgy of the fuel used,

¥ Fﬂ!lﬂll B gy
L 1% g L% FlIST FY L7,

(a} turbines intended for use on liquid fuel: 42 000

'I In‘l e J1Q2 NEN ks
RE Li0,uou uu.ul,uul;,

(b) turbines ntended for use on gaseous fuel (100%
e —wll o o, EM MRy 1T Pl T B il o T 'l-_l'll %
moinanc ). U RITRE L £1,200 DLUFIoIm j.

The 'apcciﬁc energy at constant pressure of the [uel,

e e — —

| Y - g | T . T [
WNCLnci 1ILllJl'LI._, E-.u-l.:uu:- UL SUTId, 15 Dd>CU W d PIessule

of 101.3 kPa (14.696 psia) and a temperature of 15°C
(§0°EY
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1,1.2 If the fuel to be used for testing the gas turbine
1s different from that agreed between the purchaser and
the manufacturer for service operation, a test fuel of
a mutually agreed specification shall be used.
NOTE: Further information will be given in 180 36774, now in

course of preparation.

4.2 Operational Modes

Unless specially agreed upon between the purchaser
and the manufacturer, the net power rating of a gas
turbine shall be specified under a combination of one
of the classcs specificd in 4.2.1 together with one of
the ranges of average number of starts per annum
specified in 4.2.2

EXAMPLE: B Il (Class B, Range II) refers to operation of up to
2000 h per annum associated with any number of starts up 1o S00

PET afimnum.

L (1| PR sy S P | [ ") A N—— .- — IETICY =..= =l
LR ENRCRANLLl AL BE0AA0l LAl LG I.J'].I'E., [} 1..{ Chl LJ"1 el JLL
degree of inspection and/or maintenance requircd for
tha ralavant Aanaratianal mada
LERN- %l ¥ EALIL UI_.J"lv.-'ll.ll-l.-IUIIH] [ QLA LW L W

MOTE: Further information will be given in 150 3977-4, now in
course of preparation.

421 Classes

(a) Class A: operation up to and including 500 h
per annum at reserve peak power rating,

(h) Class B: operation up to and incloding 2 000 h
ner annum at peak power rating.

{c) Class C: operation up to and including 6 (KX} h
per annum at semi-base power rating.

(d) Class D: operanon up to and including 8 760 h
per annum at base power rating.

NOTE: It should be recogmized that some gas turbine applications
will operate with a combination of the classes given in 4.2.1. In
such eases, the purchaser should specify the anticipated number of
annual hours of operation at the specified nel power ratings in each

e LR TS wbic el o v el - el
R 'l._l'|.-r'n.-|ul|un SULSIOL Nt sd .J-I.A'l.-l.ll'-.-u net ]_I"q_l'll'l"-..l. |-'.4.||.|||Ea."|.!|:n.|ul.|uuu1

modes could matenally affect the inspection intervals and maintenance
reguisd.

4.2.2 Ranges
(a} Range I. over 500 starts per annum average.

average;

ER R -9 ol 3
H'I'\.;-IHE:'\..--‘

J
=1

HPEL‘IIHLLJ[ permd

4.3 1SO Standard Ratings

rator terminals or on

wa ctandard rafarances
2 crangard refarence

electncal power at the gene

albidatill chqﬁ NOWer |
"l-"'l-ll-r.i"r-'l LT N r-'
conditions defined in clause 3, associated with the
following operational modes:

(a) 1SO standard peak load rating (2 000 h and 500

ctarts per annum "IUPI"'I{'IFIWI (Clace R- I:E'fmnrp 11-

(b) ISD standard hEiF:E load rating (8 ?ﬁ{] h and 25
starts per annum average) Clags I): Range 1V

In each case, the manutacturer shall state the type,
freauency, and degree of inspechion and/or mamtenance
I'E‘(]UII'E{].

4.4 Site Katings

The site power rating shall be specified by the
manuiacurer as follows,

(a) Generating plant: the net electrical power at the
penerdlor erminals, with adjustment for auxihiary power
as given in ISO 2314; 19389, 8.1.2

(&) Mechanical dives, the net shaflit power, adjusied

for any auxilianes not driven directly by the turbine

e oladm sl foa T M TT 4. I.|"‘|. iy 1
U B T W ey I I Lol S I R B ey ..-"I{T_..i",, L, I |
In cither case, T.hL silc power rating shall rclate to
can s oA ‘mk B e alat s s o L e t by ey b Doy g e ] P
Gl.-"'..-k.-lll.'«.-\.l B L \.UiIL.I-II.LUIhJ Ly | LJ.IL. PLEPLebBRCALlrl 1] = B
ambient pressure and temperature, and pressure losses,
ctanrm and wals 1R ot o ober 4 ey mnorating moadoac
CER R R AL L FF LR l J.ll‘l'l,.l"l,.-‘. L 'l."'.\...; [ Tl e l,.ll,.l.l[b [N ™Y [
under which the plant is intended to run in service.
1te

When the gasg generator 1c Lllpnlmd Lnnrarqtnlt

W s CR L=

site power shall be expressed as the gas power anmng
of the
exhaust How (using tatal pressure and temperature) to
the ambient atmosphenc pressure when 1t 18 operated
under the specified site conditions of the nstallation
and operating modes under which the plant i1s intended

[0 run 1n service (see ISO Z2314: 1989, 6.3.3).

from the isentropic expansion gas  generator
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