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NATIONAL FOREWORD

standard EVS-ISO 7935:2006
“Paiksete  saasteallikate heited. Vaaveldioksiidi
massikontsentratsiooni maaramine.
Automaatmddtemeetodite suutlikkusnaitajad” sisaldab
rahvusvahelise standardi 1ISO 7935:1992 “Stationary
source emissions - Determination of the mass

Kaesolev Eesti

concentration of sulfur dioxide - Performance
characteristics of automated methods” identset
ingliskeelset teksti.

Standardi avald;)'\se korraldas Eesti
Standardikeskus. 6 .

7
Standard EVS-ISO 7936§3006 on kinnitatud Eesti
Standardikeskuse 22.12.20 askkirjaga ja joustub
sellekohase teate avaldam% EVS Teataja 2007.
aasta jaanuarikuu numbris. O

<

Standard on kéattesaadav Eesti Star@(%keskusest.

This Estonian Standard EVS-ISO 7935:2006 consists
of the identical English text of the International
Standard ISO 7935:1992 “Stationary source emissions
- Determination of the mass concentration of sulfur
dioxide - Performance characteristics of automated
methods”.

Estonian standard is published by the Estonian Centre
for Standardisation.

This standard is ratified with the order of Estonian
Centre for Standardisation dated 22.12.2006 and is
endorsed with the notification published in the official
bulletin of the Estonian national standardisation
organisation.

The standard is available from Estonian Centre for
Standardisation.
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Kéesolev standard kehtestab paiksete aIIika@

Kasitlusala

pidevmodtmise tulemused.

andmete registreerimise ja vajadusel sailitamiseni.

Standardit kohaldatakse gaasi véljavétuga

heidetes vaaveldioksiidi massikontsentratsiooni pidevaks
mddtmiseks mdeldud automaatm()()tes[]steemidWS) suutlikkusnaitajate kdik vaartused.

Markus 1. Kui AMS-i suutlikkusnaitajad on loetletud vastﬂ@tabelile 1, tagab see AMS-i usaldusvéarsuse ja rahuldavad

*
Tabelis 1 loetletud andmed on mddtemeetodi suutlikk&&éitajad, mis hdlmavad kdéiki etappe proovivétust

(ekstraktiivg'

e) ja valjavotuta

vaaveldioksiidi méotemeetoditele. Mblema meetoditltbi pui‘%ldab standard null- ja kalibreerimisgaasi
kasutamise vdimalust ning vorreldavate proovide olemasolu.

standardis I1ISO 7934 kirjeldatud késitsi teostatava meetodi voi
standardi kohaselt taadeldud AMS-i abil. Uldsuutlikkus (vt jaotis 3.
voi teisel maaramispohimaottel tddtava, selle standardi kohaselt taad
naitajad vahemikus 0 g¢/m3 kuni 0,1 g/m3 ja 0 g/m3 8 g/m3 (tapsemalt v

Markus 2. Ehkki tapseid katseandmeid anda ei saa, kehtivad nduded ja katsepéhirr%a in situ susteemidele.

(in situ) automaatsetele

-j saab kalibreerida kalibreerimisgaaside,

sel maaramispbohimdttel todtava, selle

Adratakse standardi ISO 7934 pdhjal

AMS-i abil. Praegu kehtivad need
[2).

ICS 13.040.40 Pusiallikate heitmed

%
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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 SO
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

Qollaborates closely with the International Electrotechnical Commission

C) on all matters of electrotechnical standardization.

a;Mnternational Standards adopted by the technical committees are
circ%ﬂed to the member bodies for voting. Publication as an International
Stan a&requires approval by at least 75 % of the member bodies casting
a vote.

Internatiggstandard ISO 7935 was prepared by Technical Committee
ISO/TC 146®4ir quality, Sub-Committee SC 1, Stationary source
emissions. .

“ | .
Annex A forms @ tegral part of this International Standard. Annexes B
and C are for infor#gion only.

®
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2.

Sulfur dioxide can arise i/g nsuderable guantities from combustion of
fossil fuels used for energ neration, industrial activities processing
sulfur or sulfur containing maé& and from combustion of sulfur con-
taining waste. The waste gas fr these processes, containing sulfur di-
oxide, is usually discharged into th€ mbient atmosphere, via a duct or a

chimnav
N~ Ivy-

For evaluating the mass concentratio
waste gas of stationary source emission
methods of integrated sampling and subs
cal analysis and automated measuring syste
experience exists on their application under pl
methods is standardized as ISO 7934.

sulfur dioxide present in the
number of highly developed

t determination by chemi-
S gre available. Considerable
%‘onditions. One of these

automated measuring methods are involved. The a ted technique is
capable of continuous measurement of the mass con @ration of sulfur
dioxide. L .

%

For methods where performance characteristics are given; values of
performance characteristics are used to decide whether a méied is suit-
able for a given measuring task (see ISO 6879:1983, clause 1)#alues of
the main performance characteristics of automated measuring ems,
capable of determining the mass concentration of sulfur dioxid ent
in waste gas stationary emission sources, are given in clause 5.

ISO 7934 is used for example in comparative me%%ments, where the

Additional performance characteristics are given in informative annex B®/.

The procedure for evaluating the values of the performance characteristics
listed in clause 5, is described in normative annex A.

%



Stationary source emissions — Determination of the
tration of sulfur dioxide — Performance
of automated measuring methods

mass conc
characteris
%O
%,
e
.
1 Scope {p

This International Standard specifies a complg t
of values of performance characteristics for
mated measuring systems for

the continuou@
measurement of the mass concentrations of sulfu L,

dioxide in stationary source emissions.

NOTE 1 If the performance characteristics of an auto-
mated measuring system are listed according to table 1, this
ensures that the automated measuring system is reliable
and gives satisfactory continuous results.

The set of data listed in table 1 refers to the perform-
ance characteristics of measurement methods, in-
cluding all steps from sampling to recording and, if
necessary, storage of data.

This International Standard is applicable to extractive
and non-extractive automated sulfur dioxide measur-
ing methods. For both methods it implies the appli-
cability of zero and calibration gas and the availability
of comparable samples. The automated measuring
system can be calibrated with calibration gases, by
applying the manual method described in ISO 7934,
or by applying an automated measuring system pre-
viously verified according to this International Stan-
dard using a different principle of detection. The value
of the integral performance (3.7) is determined by
using ISO 7934 or an automated measuring system
verified according to this International Standard with
a different principle of detection. At present, the range
over which this specification applies is between
0 g/m3 to 0,1 g/m3 and 0 g/m3 to 8 g/m?® (see table 2
for details).

NOTE 2

EVS-ISO 7935:2006

plicable to non-extractive systems.

Although it is impossible to give precise testing
details, the requirements and testing principles are also ap-

Table 1 — Main performance characteristics

% Performance Numerical Test
@ p characteristics value methods
& (see

!~
annex A)

O
A\~ 4
Dete¥lion limit 2% A4.21.1
Effect«Gianterfering o 1) 2)
substa +2% A421.2
Response <200s3 A4.21.3
Integral perf nce

+25%14 A4.22
(sa) wo, +25%

2) The main interf

(e.g. cyanide).

4) See 3.7.

combustion plants ar
smaller concentrations,
pour is not removed from

fired incinerators, HCl and
special cases there may be otffer interfering substances

3) Assuming an integration time of 30 min.

1) Related to the‘@) r limit of measurement.

sypstances in the flue gas from
, CO, NO, H,O and, in
and NHs. If the water va-

e gas of coal and waste
ay also interfere. In

The facilities at which the values of the performance
characteristics given in table 1 have been verified ac-
cording to this International Standard in the appropri-

ate ranges are listed in table 2.
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Measuring range

Facility g/m3 of SO, 1
Furnaces for hard coal 0-1t00-8
Furnaces for hard coal with A ta N1
stack gas desulfuration plant v
Furnaces for brown coal 0-0,17t00-3,0
Furnaces for heavy fuel oy\ 0-0,1t00-5,0
Refuse incinerator /; 0-04t00-1,0
Coke oven 48‘ Oto1
Calcar with heavy fuel ol Otob

Sulfuric acid recovery plant Oé 0to1

1) Related to 101,3 kPa, 273 K and g-)&ns.

2

2 Normative references @

The following standards contain provision ﬁ)
through reference in this text, constitute pro

of this International Standard. At the time of p
cation, the editions indicated were valid. All standa
are subject to revision, and parties to agreemen
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 6879:1983, Air quality — Performance character-
istics and related concepts for air quality measuring
methods.

ISO 7934:1989, Stationary source emissions — De-
termination of the mass concentration of sulfur diox-
ide — Hydrogen peroxide/barium perchlorate/Thorin
method.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 automated measuring system (AMS): A com-
plete system that may be attached to a chimney to
continuously measure and record the mass concen-
tration of sulfur dioxide passing through the chimney.

3.2 analyser: Analytical part in an extractive AMS.

3.3 verified AMS: AMS previously verified in
ISO 7935.

3.4 calibration gas: A gas of known and reliable
composition that may be used to check the response
of an AMS.

3.5 comparative measurements: Measurements

A +lha ~
that are performed in the same chimney in the same

sampling plane for the same period of time.

3.6 manual method: The test method defined in
ISO 7934 for the manual sampling and analysis of
stationary source emissions containing sulfur dioxide.

3.7 integral performance, s,: The integral perform-
ance is a measure of the working accuracy of the
AMS. 1t is calculated according to the formula for
standard deviations.

The integral performance is derived from the differ-
ence in the pairs of measured values of sulfur dioxide
by the AMS under investigation, and by an ISO man-
ual method or a verified AMS of different measuring
principie on the basis of a sufficient number of com-
parative measurements spread over the period of un-

attended operation (see annex A).
NOTES

3 It is not possible to determine the standard deviation of
an AMS under repeatable working conditions because

— commercially available calibration gas mixtures contain-
ing sulfur dioxide do not have all the properties of actual

/& waste gas and do not cover all possible influences;
7

‘the mass concentration of sulfur dioxide in waste gas
sually varies with time;

S not possible to maintain the properties of a waste

gent in the waste gas flue when it is transferred
in

yqyssel.

4 The rea

a measure 0
addition to ran
stances, change
zero drifts and sp
viation of the ISO m
a different principle o

hat the integral performance is defined as

working accuracy, is that it contains, in
errors, all the effects of interfering sub-
emperature and power line as well as
ifts. It also includes the standard de-
ethod or the verified AMS using
etection, which can be determined
separately and eliminat necessary. Furthermore, it in-
cludes the effects, for the gifferent methods, of a different
response time to variations in&momposition of the waste

gas.

The integral performance definé his subclause is an
upper limiting value for the AMS. R nt systematic errors
of the measured values of the ISO manual method, or the
verified AMS using a different principle of detection, have
to be known and taken into account.

3.8 chimney: Stack or final exit duct on a stationary
process used for the dispersion of residual process
gases.

3.9 mass concentration: The concentration of a
substance in an emission, expressed in milligrams per
cubic metre or grams per cubic metre.





