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Foreword

The text of the International Standard IEC 1221:1993, prepared by IEC TC 10, Fluids for
electrotechnical applications, was submitted to the formal vote and was approved by
CENELEC as EN 61221 on 1994-12-06 without any modification.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1995-12-15

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 1995-12-15

Annexes designated "normative” are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes A, B and ZA are normative and annex C is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard |IEC 1221:1993 was approved by CENELEC as a
European Standard without!/any. modification,
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ANNEX ZA (normative)

OTHER INTERNATIONAL PUBLICATIONS QUOTED IN THIS STANDARD
WITH THE REFERENCES OF THE RELEVANT EUROPEAN PUBLICATIONS

This European Standard incorporates by dated or undated reference, provisions
from other publications. These normative references are cited at the
appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these
publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the 1latest edition of the
publication referred to applies.

NOTE : When the international publication has been modified by CENELEC
common modifications, indicated by (mod), the relevant EN/HD applies.

IEC

Publication Date Title EN/HD Date

79-4 1975 Electrical apparatus for explosive gas - -
atmospheres

79-4A 1990 First supplement - -

247 1978 Measuremént of)redative permittivity, - -
dielectric dissipation factor and d.c.
resistivity of_ insulating liquids

- 814 1985 Determination of. water 1in 1n§u1ating HD 487 S1 1987

liquids by automatic coulometric Karl
Fischer titration

970 1989 Methods for counting and sizing - -
particles in insulating liquids

978 1989 Maintenance and use guide for triaryl - -

phosphate ester turbine control fluids

ISO 2592: 1973, Petroleum products - Determination of flash and fire po:nts - Cleveland
open cup method

lSp 310.4: 1.976. .Petroleum products - Transparent and opaque liquids - Determination of
kinematic viscosity and calculation of dynamic viscosity
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Other publications:

ISO 3170: 1988, Petroleum products - Liquid hydrocarbons - Manual sampling
ISO 3448: 1975, Industrial liquid lubricants - ISO viscosity classification

ISO 3675: 1976, Crude petroleum and liquid petroleum products - Laboratory deter-
mination of density or relative density - Hydrometer method

ISO 4258: 1979, Petroleum products - Determination and application of precision data in
relation to methods of test

ISO 4406: 1987, Hydraulic fluid power - Fluids — Method for coding level of contamination
by solid particles .

ISO 6614: 1983, Petroleum oils and synthetic fluids - Determination of demulsibility
characteristics

ISO 6618: 1987, Petroleum products and lubricants - Neutralization number ~ Colour
indicator titration method

ISO 6743-5: 1988, Lubricants, industrial oils and related products (classe L) Classification
- Part 5: Family T (T urb:nes)

ISO 6247: 199x, Petroleum products =/SLubricating ‘oils - Determination of foaming
characteristics *

ISO 9120: 199x, Petroleum-type steam turbine and other oils - Determination of air
release properties -~ Impinger method*

DIN 51348: 1990 Testlng of fire-resistant governor fluids; determination of hydrolytic
stability**

DIN 51349, Testing of low-flammability governor fluids - flammability test*

DIN 51373: 1984, Testing of fire resistant governor fluids; determination of resistance to
oxidation including an assessment of the catalyst plates**

DIN 51577 part 3: 1990, Testing of mineral oil hydrocarbons and similar products; determi-
nation of chlorine and bromine content; mass fraction <1000 mg/kg, analysis by wave-
length dispersive X-ray spectrometry (XRS)**

DIN 51589 part 1: 1991, Testing of lubricating oils and related products; determination of
water separation ability of lubricating oils and low-flammability fluids after contact with
steam**

* . Currently at the stage of draft.
**  Method listed in the work programme of ISO/TC 28.



RAPPORT
“TECHNIQUE

TECHNICAL
REPORT

CEl
1IEC
1221

Premiére édition
First edition
1993-06

Produits pétroliers et lubrifiants -
Fluides de régulation pour turbines, esters .
phosphates de triaryle (catégorie ISO-L- TCD) -

Spécifications

Petroleumproducts and Iubricants -

Triaryl phosphate ester turbine

control fluids'(category ISO-L-TCD) -

Specifications

_ © CEI1993 Droits dé reprodqction réservés — Copyright — all rights reserved

" Aucune partie de cstte publication ne peut étre reprodute ni  No part of this publication may be reproduced or utiized in
utlhsée sous quelque torme que oe soit et par aucun pro- any form or by any means, electronic or mechanical,
ou ique, y compris ka photocopie et including photocopying and microfikm, without permission

les m-ctoillns sans Faccord écrit de 'éditeur. “in writing from the publisher. .

Bureau Central de la Commission Electrotechnique intemationale 3, rue de Varembé Genéve, Suisse

_Commission Electrotechnique Internationale
International Electrotechnical Commission
Menxayuapoasan dnexrporexknyeckas Homucceua
— - . .

CODE PRIX '
PRICE CODE Q

Pour prix, voir oaralogue:an viguaur
For price, see current catalogus



i

1221 © IEC:1983 -3-—
CONTENTS
Page
FOREWORD .......ooooore e eemmnsssesssnnes et e St 5.
INTRODUCTION ..o vvveomeeeeoeeesssesssssseneessssssssssmnssseessssaneseesssssssssessssesessssssssssssssasssesssssssssssssones 9
Clause
1 £ ToTe o 1 - OSSR PR 11
2 NOIMALIVE TEIETENCES ..e.eeeeceeeeneeee e aeseasessassnsessesssessssasenseassssassssssssesensssssssasssesarsasssssansns 11,
3 GENErAl .ueeeereerereeeeeeseeeesssnnsansnneres eeeeeeereeheesteeibe et ea e a et et sa s e R R e s aa s 15
4 COMPOSIHION .oiriiiiieiicctrcceteecnrentoeecrereeesessnessessnnneseeeseseessssssessisasssasssssses sesssnnnssssnsasssnnns 15
5 SamMPlNG covieeeiree e rcccrcsneerer s seeeecsssenens eernrseranan sttt s et s s bRt s s b 15
& Required characteristics ..o 15
7 Precision and interpretation of'test resultsi. ... i il VLl Wi 15
Table 1: Required characteri_stics of unused triaryl phosphateé ‘esterturbine control fluids .......... 17
Annexes
‘A Less flammable hydraulic fluids — determination of the exotherm point by the soaked
CUDE teSt .....oieeeieereeeeeene eeeeeneeeetteseeeeeeeeeeceetoeeseeseesteeseasseeeteaseteaseeareanesteteaaeseaseenas 19
B  Testing of less flammable governor fluids — flammability test .......ccoovivenmiiii 25
C Bibliography and references ....................... 33

Figure B.1: Test assembly for flammability test ........ccccevecesiveennenes eveeesreeestesaarateeeteeesaeeasateneesnne 31



1221 © IEC:1993 - =-5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PETROLEUM PRODUCTS AND LUBRICANTS -
TRIARYL PHOSPHATE ESTER TURBINE CONTROL FLUIDS
(CATEGORY ISO-L-TCD) - SPECIFICATIONS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is to
promote international cooperation on all questions concerning standardization in the electrical and
electronic fields. To this end and in addition to other activities, the IEC publishes International Standards.
Their preparation is entrusted to technical committees; any |EC National Committee interested in the
subject dealt with may participate in this preparatory work. International, governmental and
non-governmental organizations liaising with the |EC also participate in this preparation. The 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 the IEC on technical matters, prepared by technical committees on
which all the National Committees having a special interest therein are represented, express ‘as nearly as
possible, an international cons@nsus of opinion on/the subjects dealt with.

3) They have the form of recommendations for international use published in the form of standards, technical
reports or guides and they are accepted by the National Committees in/that sense. .

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum cextent possible dnotheir national and regional standards. ‘Any
dwergence between the |EC Standard and the corresponding national.or regtonal standard shall be clearly
indicated in the latter.

The main task of IEC technical committees is to prepare International Standards. In excep-
tional circumstances, a technical committee may propose the publication of a technical
report of one of the following types:

e type 1, when the required support cannot be obtained for the publlcatlon of an Inter-
national Standard, despite repeated efforts;

+ type 2, when the subject is still under technical development or where for any other
reason there is the future but not immediate possxblllty of an agreement on an Inter-
national Standard; ‘

 type 3, when a technical committee has collected data of a different kind from that
which is normally published as an International Standard, for example "state of the art".

Technical reports of types 1 and 2 are subject to review within three years of publication to
decide whether they can be transformed into International Standards. Technical reports of
type 3 do not necessarily have to be reviewed until the data they provide are considered
to be no longer valid or useful.
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IEC 1221, Wthh is a technical report of type 2, has ‘been prepared by IEC technical
- committee 10: Fluids for electrotechnical applications.

The text of this technical report is based on-the following documents:

Committee draft ' Report on Voting

10(Sec)311 ’ 10(Sec)313

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

This document is issued in the type 2 technical report series of publications (according to
G.4.2.2 of part 1 of the IEC/ISO Directives) as a "prospective standard for provisional
‘application” in the field .of turbine control fluids because there is an urgent requirement for
guidance on how standards in this field should be used to meet an identified need.

 This document is not to be regarded as an "International Standard”. It is proposed for
provisional application so that information and experience of its use in practice may be
gathered.- Comments on the content of this document should be sent to the IEC Central
Office.

A review of this type 2 technical repori will be carried out not later than three years after
its publication, with the options of either extension for a further three years or conversion
into an International Standard or withdrawal.

Annexes A and ,B form an integral part of this technical report.

Annex C is for information only.
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INTRODUCTION

The ISO/IEC co-ordination meeting, November 1977, decided that the specification
standard for hydraulic fluids would be developed by a working group from technical
committee 10 of the IEC composed of experts appointed by IEC National Committees
and with the attendance of experts nominated by technical committee 28 of ISO. The final
document, after circulation and comments to both ISO and IEC bodies, should, then,
be published as an ISO standard. Standards concerning test methods referenced in the
specification should be published by ISO TC 28 with the assistance of TC 10 expertise.

Due to changes in the organization of TC 28, the last stage of approval did not take place
in 1ISO, nor the publication of test methods as ISO Standards.

It was decided by IEC TC 10 at its Madrid meeting in October 1991 to publish the final
document in the form of a technical report type 2. During the three years before the
review, ISO/TC 28. should publish as ISO standards the test methods now referenced
to DIN standards or described in the annexes.
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