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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted
by the technical committees are circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 3977 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3977-4 was prepared by Technical Committee ISO/TC 192, Gas turbines.
ISO 3977 consists of the following parts, under the general title Gas turbines — Procurement:
— Part 1: General introduction and definitions

— Part 2: Standard reference conditions and ratings

— Part 3: Design requirements

— Part 4: Fuels and environment

— Part 5: Applications for petroleum and natural gas industries

— Part 6: Combined cycles

— Part 7: Technical information

— Part 8: Inspection, testing, installation and commissioning

— Part 9: Reliability, availability, maintainability and safety

Annex A of this part of ISO 3977 is for information only.
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Introduction

This part of ISO 3977 was developed in order to establish conformity with regard to the use of gas turbine power
plants. Gas turbines are being manufactured and installed at ever increasing rates. Also, there is worldwide
concern over environmental related issues on both a regional and global scale. This part of ISO 3977 addresses
the issues related to fuels used to operate such plants, and the emissions which are produced as a result gas,
turbine operation. It details the requirements which all parties should determine in advance to ensure successful:
installation which minimizes delays, maximizes operability, and has minimal impact on the environment. :
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INTERNATIONAL STANDARD ISO 3977-4:2002(E)

Gas turbines — Procurement —

Part 4:
Fuels and environment

1 Scope

This part of ISO 3977 provides guidelines for procurement of gas turbines with consideration of the fuel quality and
of the environmental performance. Guidance is given to both the packager and purchaser on what information
should be provided with regard to the fuel used by a gas turbine, and with regard to the type of information
necessary to quantify the expected environmental impact. Fuel specifications are referenced but not provided.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions.of
this part of 1ISO 3977. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 3977 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 3977-1:1997, Gas turbines — Procurement — Part 1: General introduction and definitions
ISO 3977-3:2002, Gas turbines — Procurement — Part 3: Design requirements

ISO 4261:1993, Petroleum products — Fuels (class F) — Specifications of gas turbine fuels for industrial and
marine applications

ISO 6190:1988, Acoustics — Measurement of sound pressure levels of gas turbine installations for evaluating
environmental noise — Survey method

ISO 10494:1993, Gas turbines and gas turbine sets — Measurement of emitted airborne noise —
Engineering/survey method

ISO 11042-1:1996, Gas turbines — Exhaust gas emission — Part 1: Measurement and evaluation
ISO 11042-2:1996, Gas turbines — Exhaust gas emission — Part 2: Automated emission monitoring

ISO 11086: 1996, Gas turbines — Vocabulary
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3 Terms and definitions

For the purposes of this part of ISO 3977, the terms and definitions given in ISO 3977-1, ISO 3977-3, ISO 11086
and the following apply.

3.1
density
Yo
_ Pret
R Tret

where the reference temperature is typically selected as 15 °C and the reference pressure is 101,325 kPa

3.2

integrated gasification combined cycle

IGCC

process where a low quality fuel is gasified to produce a high quality fuel that meets the fuel specifications for a gas
turbine

33

fuel-bound nitrogen

FBN

nitrogen component within the fuel which contributes to NO, formation

NOTE This does not include nitrogen as gaseous No.
3.4

net specific energy

NSE

heating value determined with the combustion generated water in the vapour phase

NOTE 1 It is also known as the lower heating value. See also ISO 2314, ISO 4261 and ISO 6976.
3.5

relative density

specific gravity
(gaseous fuels) ratio of the density of the fuel gas to the density of air

d= Piuel
Pair

NOTE 1 For gases, temperature and pressures for both gases need to be specified.

NOTE 2  For liquid fuels, it is the density of the liquid fuel relative to water. The temperature of both fluids should be specified.

3.6

gross specific energy

GSE

heating value determined with the combustion generated water condensed, thus including the heat of vaporization.
NOTE It is also known as the higher heating value.

3.7

sound power level

Ly

ten times the logarithm to the base 10 of the ratio of a given sound power to the reference sound power
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