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PROTOCOL TO THE 79 CONVENTION ON LONG-~~GE TRANSBOUNDARY 
AIR POLLUTION CONCERNING THE CONTROL OF EMISSIONS OF 

NITROGEN OXIDES OR THEIR TRANSBOUNDARY FLUXES 

The Parties, 

Determined to 
Pollution, 

the Convention 00 range Traosboundary Air 

that present emissions of r ts ~re causing I in 
of and North America, to natural resources of vital 
and economic 

that the Executive Body for the Convention recognized at its 
second session the need to reduce effectively the total annual emissions of 
nitrogen oxides from stat and mobile sourCeS or their transboundary 
fluxes by 1995, and the need on the part of other States that had made 
progress in reducing emissions to maintain and review their emission 
standards for nitrogen oxides, 

scientific and technical data on 
on the environment of ni 

as well as on control technologies, 

Conscious that the adverse environmental effects of emissions of oi 
oxides vary among countries, 

ma 
sources, 

to take effective action to control and reduoe national annual 
trogen oxides or their fluxes , in particular, 

ion of appropriate national emission standards to new mobile and 
stationary sources and the major stationary 

Recognizing that scientific and technical of these matters is 
and that it will be necessary to take such developments into 

account when reviewing the operation of this Protocol and deciding on further 
action. 

Noting that the elaboration of an approach based on critical loads is. 
aimed at the establishment of an effect-oriented scientific basis to be taken 
into account when reviewing the operation of this Protocol and at on 
further int~rnationally measures to limit and reduce emissions of 
ni oxides or- their fluxes, 

that the consideration of to create 
more favourable conditions of technOlogy will contribute to the 
effective reduction of emissions of nitrogen oxides in the region of the 



Notin<; wit\; appreciation the mutual commitment undertaken several 
countries to implement immediate and substantial reductions of national annual 
emissions of nitrogen oxides, 

Acknowledging the measures already taken by some countries which have had 
the effect of reducing emissions of nitrogen oxides, 

Have agreed as follows; 

Article 1 

Definitions 

For the purposes of the present Protocol, 

1. "Convention R means the Convention on Long-range Transboundary Air 
Pollu tion I adopted in Geneva on. 13 November 1979 i 

2. "EMEP" means the Co-operative Programme for Monitoring and Evaluation of 
the Long-range Transmission of Air Pollutants in 

3. "Executive Body" means the Executive for the Convention 
under article 10, paragraph 1 of the Convention; 

4. "Geographical scope of EMEpR means the area defined in article I, 
paragraph 4 of the Protocol to the 1979 Convention on Long-range 
Air Pollution on Long-term Financing of the Programme 
Monitoring and EvalUation of the Long-range of AiIPollutants in 
Europe (EMEPl, adopted in Geneva on 28 September 1984; 

S. "Parties" means, unless the context otherwise requires, the Pa.tties to 
the present Protocol; 

6. "Cormnission" means the United Nations Economic Commission for 

7. "Critical load" means a quantitative estimate of the exposure to 
more pollutants below which significant harmful effects on 
elements of the environment do not occur according to present 

8. "Major existing stationary source" means any 
the thermal input of which is at least 100 MW, 

source 

9. "Major new stationary source R means any new stationary source the thermal 
input of which is at least 50 MW; 

of sources which emit or may 10. "Major SOurce cateqory" means any car ... crnrv 

emit air pollutants in the form of nitrogen 
described in the Technical Annex, and whiCh 

oxides, the 
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the total national emissions of nitroqen oxides on an annual basis as measured 
or calculated in the first calendar year after the date of entry into force of 
the present Protocol, and every fourth year thereafter) 

11. "New stationary source" means any stationary source the construction or 
substantial modification of which is commenced after the expiration of two 
years from the date of entry into force of this Protocol; 

12. "New mobile source" means a motor vehicle or other mobile source which is 
manufactured after the expiration of two years from the date of entry into 
force of the present Protocol. 

Article 2 

Basic obligations 

1. The Parties shall, as soon as possible and as a first step, take 
effective measures to control and/or reduce their national ann~al emissions of 
nitrogen oxides or their transboundary fluxes so that these, at the latest by 
31 December 1994, do ~ot exceed their national annual emissions of nitrogen 
oxides or transboundary fluxes ef such emissions for the calendar year 1987 or 
any previous year to be specified upon signature of, or accession to, the 
Prot.ocol, provided that in addition, with respect to any Party specifying such 
a previous year, its national averaqe annual transboundary fluxes or national 
average annual emissions of nitrogen oxides for the period from 1 January 1987 
to 1 January 1996 do not exceed its transboundary fluxes or national emissions 
for the calendar year 1987. 

2. Furthermore, th~ Parties shall in particular, and no later than two years 
after the date of entry into force of the present Protocol: 

(a) Apply national emissions st~ndards ~o major new stationary sources 
and/or source categories, and to substantially modified stationary sources in 
major source categories, based on the best available technologies which are 
economically feasible, taking into consideration the Technical Annex; 

(b) Apply national emission standards to new mobile sources in all major 
SOurce categories based on the best available technologies which are 
economically feasible, taking into consideration the Technical Annex and the 
relevant decisions taken the framework of the Inland Transport 
Committee of the COmmiSSion} and 

(c) Introduce pollution control measures for major ,existing stationary 
sou~ces, taking into consideration the Technical Annex and the characteristics 
of the plant. its age and its rate of utilization and the need to avoid undue 
operational disruption. 

3. (3) The Parties shall, as a second step, commence negotiations, no later 
tban six months after the date of entry into force of the present Protocol, on 
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further steps to reduce national annual emissions of nitrogen oxides or 
transboundary fluxes of such emissions, into accou~t the best available 
scientific and technological es, international critical 
loads and other elements resulting from the work programme undertaken under 
article 6. 

(b) To this end, the Parties shall co-operate in order to establish: 

(i) Critical loads; 

(ii) Reductions in national annual emissions of nitrogen oxides or 
transboundary fluxes of such emissions as required to achieve 
agreed objectives based on critical loads; and 

(iil) Measures and a time-table commencing no later than 
1 January 1996 Eor ach such reductions. 

4. Parties may take more stringent measures than those required by the 
present article. 

Exchange of technology 

1. The Parties shall, consistent with their laws, ions and 
practices. facilitate the exchange of 
nitrogen oxides, particularly through the 

reduce emissions of 
of: 

(a) COmmercial exchange of available technology; 

(b) Direct industrial contacts and co-operation, including joint 
ventures; 

(c) Exchange of information and 

(d) Provision.of technical assistance. 

2. In promoting the activities specified in 
the Parties shall create favourable conditions 

J and 

(a) to {d) above, 
contacts and 

the private 
and 

co-operation among appropriate organi~ations and individuals in 
and public sectors that are capable of log , d 
engineering services, equipment or finance. 

3. The Parties shall, no later than six months after the date of entry into 
force of the present Protocol, commence consideration of es to create 
more favourable conditions for the of technology to reduce emissions 
of nitrogen oxides. 
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Article 4 

Unleaded fuel 

The Parties shall, as soon as possible and no later than two years after 
the date of entry into force of the present Protocol, make unleaded fuel 
sufficiently available. in particular cases as a minimum along main 
inte[national transit routes, to facilitate the circulation of vehicles 
equipped with catalytic converters. 

Article 5 

Review process 

1. The Parties shall regularly review the present Protocol, taking into 
account the best available scientific SUbstantiation and technological 
development. 

---
2. The first review shall take place no later than one year after the date 
of entry into force of the present Protocol. 

Article 6 

Work to be undertaken 

The Parties shall give high priority to research and monitoring related 
to the development and application of an approach based on critical loads to 
determine, on a scientific basis, necessary reductions in emissions of 
nitrogen oxides. The Parties shall, in particular. through national research 
programmes, in the work plan of the Executive Bocy and through other 
co-operative programnes within the framework of the Con'.-ention, seek to: 

(a) Identify and quantify effects of emissions of nitrogen oxides on 
humans, plant and animal life, waters, soils and materials, taking into 
account the impact on these of nitrogen oxides from sources other than 
atmospheric deposition; 

(b) Determine the geographical distribution of sensitive areasl 

(c) Develop measurements and model calculations including harmonized 
methodologies for the calculation of emissions, to quantify the long-range 
trl!!l.l"lsport of I'll troqen oxides and related pollutants) 

fd) Improve estimates of the performance and costs of technologies for 
control of emissions of nitrogen oxides and record the development of improved 
and new technologies I and 
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(e) Develop, in the context of an approach based on critical loads, 
methods to integrate scientific, technical and economic data in order to 
determine appropriate control strategies. 

Article 7 

National programmes, policies and strategies 

The Parties shall develop without undue delay national programmes, 
policies and strategies to implement the obligations under the present 
Protocol that shall serve as a means of controlling and reducing emissions of 
nitrogen oxides or their transboundary fluxes. 

Article 

Information exchange and annual reporting 

1. The Par ties shall exchange information by notifying the Executive Body of 
the national programmes, policies and strategies that they develop in 
accordance with article 7 and by reporting to it annually on progress achieved 
under, and any changes to. those programmes, policies and strategies, and in 
particular on: 

(a) The levels of national annual emissions of nitrogen oxides and the 
basis upon which they have been calculated; 

(b) Progress in applying national emission standards under 
article 2, subparagraphs 2 (a) and 2 (b), and the national emission standards 
applied or to be applied, and the sources and/or source tes concernedJ 

(c) Progress in introducing the pollution control measures required 
under article 2, subparagraph 2 (c), the sources concerned and the measures 
introduced or to be introduced, 

(d) Progress in making unleaded fuel available, 

(e) Measures taken to facilitate the exchange of technology; and 

(f) Progress in establishing c.ritical loads. 

2. Such information shall, as far as possible, be submitted in accordance 
with a uniform reporting framework. 
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Article 9 

Calculations 

EMEP shall, utilizing appropriate models and in good time before the 
annual meetings of the Executive Body, provide to the Executive Body 
calculations of nitrogen budgets and also of transboundary fluxes and 
deposition of nitrogen oxides within the geographical scope of EMEP. In areas 
outside the geoqraphical scope of £MEP, models appropriate to the particular 
circumstances of Parties to the Convention therein shall be used. 

Article 10 

Technical Annex 

The Technical Annex to the present Protocol is recornmendatory in 
character. It shall form an integral part of the Protocol. 

Article 11 

Amendments to the Protocol 

1. Any Party may propose amendments to the present Protocol. 

2. Proposed amendments shall be submitted in writing to the Executive 
Secretary of the Commission who shall communicate them to all Parties. The 
Executive Body shall discuss the proposed amendments at its next annual 
meeting provided that these proposals have been circulated by the Executive 
Secretary to the Parties at least ninety days in advance. 

3. Amendments to the Protocol, other than amendments to its Technical Annex, 
shall be adopted by consensus of the Parties present at a meeting of the 
Executive Body, and shall enter into force for the Parties which have accepted 
them on the ninetieth day after the date on which two-thirds of the Parties 
have deposited their instruments of acceptance thereof. Amendments shall 
enter into force for any Party which has accepted them after two-thirds of the 
Parties have deposited their instruments of acceptance of the amendment, on 
the ninetieth day after the date on which that Party deposited its instrument 
of acceptance of the amendments. 

4. Amendments to the Technical Annex shall be adopted by consensus of the 
Parties present at a meeting of the Executive Body and shall become effective 
thirty days after the date on which they have been communicated in accordance 
with paragraph 5 below. 

5. ~endments under paragraphs 3 and 4 above shall, as soon as possible 
after their adoption, be communicated by the Executive Secretary to all 
Parties. 
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arises between two or more Parties as to 
the Protoool f shall seek a 

other method of d settlement 
parties to 

1. The present Protocol shall be open for signature at 
I November until 4 November inclusive, then at the 
of the Nations in New York 5 flay 1989, by the member 
of the Commission as well as States consultative status with the 

to 8 Economic and Social 
(IV) of 28 l'larch 
constituted by 

competence in respect of the negotiation, 
of international matters 

that the States and 
Convention .. 

matters within their 
shall, on their 

responsibilities which the 
In such cases, the member of these 
to exercise such individually. 

1 .. The shall be 

2. present Protocol 
by the States and 

A State or organization 
1993 may 
1995. 

The instruments of 
be deposited with 

perform the functions of 

for 
to 
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Article 15 

Entry into force 

1. The present Protocol shall enter into force on the ninetieth day 
following the date on which the sL~teenth instrument of ratification, 
acceptance, approval or accession has been deposited. 

2. For each State and or~nization referred to in article 13, paragraph 1, 
which ratifies, accepts or approves the present Protocol or accedes thereto 
after the deposit of the sixteenth instrument of ratification, acceptance, 
approval, or accession, the Protocol shall enter into force on the 
ninetieth day following the date of deposit by such Party of its instrument 
of ratification, acceptance, approval, or accession. 

Article 16 

l-Ji thdrawa1 

At any time after five years from the date on which the present Protocol 
has come into force with respect to a Party, that Party may withdraw from it 
by giving written notification to the depositary. .~ such withdrawal shall 
take effect on the ninetieth day following the date of its receipt by the 
depositary, or on such later date as may be specified in the notification of 
the withdrawaJ.. 
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The original of the Pro t of 
Russian texts are equally authentic, shall be 
Secretary-General of the United ~ations. 

IN I;I1TNESS WBEBEOF the t 

signed the 

French and 

duly thereto, have 

DONE at Sofia this 
eighty-eight. 

of October one thousand nine hundred and 
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TECHNICAL ANNEX 

1. regarding emission performance and costs is based on official 
documentation of the Executive and its 
documents EB.AIfl/WG.3/R.B, R.9 and R.l6, and ENV/WP. as 
reproduced in chapter 7 of 
Pollution. Unless 
considered to be well on the of operational experience. 

2. The information contained in this annex is 1 tea Because 
experience with new engines snd new plants incorpor low emission 
technology, as well as with cetrofitt existing , is continuously 
expand elaboration and amendment of the annex will be necessary. 
The annex cannot be an exhaustive statement of technical i its aim is 
to for the Parties in identifying feasible 
technologies for glving effect to the obligations of the Protocol. 

I. CONTROL TECHNOLOGIES FOR NOx EMISSIONS FROM STATIONARY SOURCES 

3. Fossil fuel combustion is the main s source of ic 
NOx emissions. In addition, some non-combustion processes can contribute 
relevant emissions. 

4. stationary source categories of emissions may include: 

Ca) Combustion plants; 

(b) Industrial process furnaces (e.g., cement man~facture)i 

(C) Stationary gas turbines and internal combustion enginesJ and 

Non-combustion processes (e.g., nitric acid production). 

S. ies for the reduction of ~Ox emissions focus on certain 
combustion/process modifications, and, especially for large power plants, on 
flue gas treatment. 

6. For retrofitting of exis plants, the extent of application of 
low-NO x technologies may be limited by negative operational side-effects or 
by other site-specific constraints. In the case of retrofit I therefore, 

approximate estimates are for typ achievable NOx emission 
values. For new side-effects can be minimized or excluded by 

design features. 

Air Pollution Studies No. 4 (United Nations publication, 
Sales No. E.87.II.E.36). 

It is at difficult to reliable data on the costs of 
technologies in absolute terms. For cost data included in the present 

annex, is should therefore be placed on the ~elationships between the 
costs of different ies rather than on absolute cost 
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7. According to available data, the costs of combustion 
modifications can be considered as small for new plants. , in the case 
of retrofitting, for instance at power I they ranged from about 
8 to 25 Swiss francs per kWel (in 1985) As investment costs of 
flue gas treatment systems are 

8. For sources j emission factors are 
N02 per normal (00 C, 1013 mb) cubic metre 

in 
}, dry basis. 

9, The category of combustion plants comprises fossil fuel combustion in 
furnaces, boilers, indirect heaters and other combustion facilities with a 

of 

heat input larger than 10 MW, without the combustion flue gases with 
other effluents or treated materials. combustion technologies, 
either singly or in are available for new and exist 
installations: 

(a) LOW-L~IIlU~'Lature design o~ the firebox, fluidized bed 
cornbu s t ion; , 

~ , 

(b) L6~ excess-air operation; 

(c) Installation of special burners) 

{d} Flue gas recirculation into the combustion air; 

(e) ire-air operatianj and 

(f) Reburn (fuel 

Performance standards that can be achieved are summarized in table 1. 

10. Flue gas treatment by selective reduction is an 
tional NOx emission reduction measure with efficiencies of up to 

80 per cent and more. Considerable from new and 
retrofitted installations is now be region of the 
Commission, in particular for power MW (thermal). When 
combined with combustion modifications, emission values of 200 (solid 
fuels, 6% 02) and 150 mg/m3 ( fuels, 3% ) can be easi met. 

11. Selective non-Ca tic reduction 
a 20-60% NOx reduction, is a cheaper 
(e.g., refinery furnaces and base load 

***/ There is limited 
technology. 

experience of this 
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12. NOx emissions from stationary gas turbines 
combustion modification (dry control) or by 
control). Both measures are well established. 

can be either by 

values of 150 , 15% 02) and 300 mg/m3 

inje~tion (wet 
means, emission 

15% ) can be 
met. Retrofit is possible. 

13. NOx emissions from stationary spark ign lC eng can be reduced 
either modifications (e.g., exhaust gas 

) or by flue gas treatment 3-way catalytic 
converter, technical and economic of these various 
processes size, engine type (two stroke) 1 and 
engine 
qapable of 

(constant/varying load). lean-burn concept is 
emission values of 800 ( , the 

SCR process reduces 
three-way ca 
{5% 02)' 

emissions well below 400 (5% 02)' and the 
converter reduces such emissions even below 200 mg/m3 

14. The precalcination process is being evaluated within the region of the 
Commission as a possible technology with the potential for reducing NOx 
concentrations in the flue gas of new and existing cement calcination fUrnaces 
to about 300 mg/m3 (10% 02) • 

15. ion with a pressure bar) 
is capable concentrations in undiluted effluents below 
400 mgjm3. The same emission performance can be met by medium pressure 

.absorption in combination with a SCR process or any other similar efficient 
NOx reduction process. Retrofit is possible. 

1I. CONTROL TECHNOLOGIES FOR NOx EMISSIONS FROM MOTOR VEHICLES 

16. The motor vehicles considered in this annex are those for road 
transport. namely: petrol-fuelled and di 
light-duty vehicles and vehicles. is made, 
as necessary. to the fic vehicle ca ies (MI' M21 M3' 
N2' N3) defined in ECE No. 13 pursuant to the 1958 
concerning the Adoption of Uniform Conditions of and 
Recognition of Approval for Motor Vehicles Parts. 

17. Road 
Commission 

t is a ma 

national emissions. 
of total road 
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18. The technologies available for tbe control of nitrogen oxides from motor 
vehicles are summarized in tables 3 and 6. It is convenient to group the 
technologies by reference to existing or proposed national and international 
emission standards differing in stringency of control. Because current 
regulatory test cycles only reflect urban and metropolitan driving, the 
estimates of relative NOx emissions given below take account of higher speed 
drivin'g where NOx emissions can be particularly important. 

19. The additional production cost figures for the various technologies 
given in tables 3 and 6 are tur cost estimates rather than retail 
prices. 

20. Control of production conform! and in-use vehicle performance is 
important in ensuring that the reduction potential of emission standards is 
achieved in practice. 

21. Technologies that te or are based on the use of catalytic 
converters require unleaded fuel. Free circulation of vehicles equipped with 
catalytic converters on the general availability of unleaded petrol. 

Petrol-fuelled and diesel-fuelled passenger cars (M,) 

22. In table 2, four standards are summarized. These are used in 
table 3 to group the var engine technologies for petrol vehicles according 
to their NOx emission reduction potential. 
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8. " 19 

>2.0 1 ~ 

C.NStockholm 198 

0.62 

0.76 g/km 

D."california 0.25 g/km 
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limit 
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to be elaborated. 

of 

the 

of Environment 

in 

I 

from countries. 
US 1987 standards, 

test 

economy test 

in 



'table 3: 

Standard Technology te y Additional Fuel 
reduc- production consumption 

tion (%) cost (1986 index 2.,/ 
Swiss francs) 

A. Basel (Current - 9./ 100 
conventional spark-ignition 

with carburettor) 

B. 
(a) Fuel injection + 2S 200 105 

EGR + 

(b) three-way 55 150 l03 
(+EGR) 

(c) Lean-burn engine 60 200-600 90 
wi th oxidation 
cata t (+EGR) V 

C. Closed-loop three-way 90 300-600 9S 
cata 

D. Closed-loop three-way 92 350-650 98 
(+ 

2.,1 Composite NOx reduction and fuel index est 
for an average-weight car operatinq under 
conditions. 

El Additional costs could be more realistically as 
of the total car cost. However. since cost estimates are 

for comparisQn in relative terms only, the formulation of the 
documents has been 

Composite NOx ssLon '" 2.6 g/km. 

"EGRR means exhaust gas recirculation. 

Based entirely on data for experimental engines. Virtual no 
production of lean-burn engined vehicles exists. 
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23. The emission standards A, B, C and 0 include 
and carbon monoxide (CO) emissions as well as Est 
reductions for these pollutants. relative to the basel 
are given in table 4. 

(He) 
emission 

ECE R.15-04 case, 

Table 4: Estimated reductions in HC and CO emissions from petrol-fuelled 
passenger cars for different teChnologies 

~
----------------

Standard 

----------------
, B. 

C. 

D. 

HC-reduction 
(%) 

(8) 30-40 
(b) 50-60 
(c) 70-90 

90 

90 

CO-reduction 
( %) 

50 
40-50 
70-90 

90 

90 

24. Current diesel cars can meet the NDx emission rements of standards 
A, Band C. Strict particulate emission requirements, together with the 
stringent NOx limits of standard D, imply that d passenger 
require further development, probably including fuel 
pump, advanced fuel inje~tion systems, exhaust gas and 
particulate traps. Only experimental vehicles exist to date. (See also 
table 6, footnote !/) . 

Other light-duty vehicles (N,) 

25. The control methods for passenger cars are applicable but 
reductions, costs and commercial lead time factors may differ. 

Heavy-duty petrol-fuelled vehicles (M~~2LJ[lL 

26. This class of vehicle is insignificant in western 
decreasing in eastern Europe. US 1990 and US 1991 
table 5) could be achieved at modest cost without 
advancement. 

Heavy-duty diesel-fuelled vehicles (M~3~~lL 

27. In table 5, three emission standards are summarized. These are used in 
table 6 to group engine technologies for 
to NOx reduction potential. The baseline engine configuration 
with a trend away from naturally aspirated to 
trend has implications for improved baseline fuel consumption performance. 
Comparative estimates of consumption are therefore not included. 
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Table 5: Definition of emission standards 

I 
Standard NOx limits (g/kWh) Comments 

I ECE R.49 18 13 mode test 
11 U5-1990 8.0 Transient test 

HI 'US-1991 6.7 Transient test 

Table 6: Heavy-duty diesel engine technologies, emission performance, !I 
and costs for emission standard levels 

i NOx reduction Additional 
Standard Technology estimate (%) production 

I 
cost (1984 U5$) 

I Current conventional - -
direct injection 
diesel engine 

II..!2/ Turbo-charging + after- 40 $115 
cooling + injection ($69 attributable 
timinc; retard to NOx standard) £1 
(Combustion chamber 

I and port modification) 
(Naturally-aspirated 1 
engines are unlikely 
to meet this standard) 

IIrEl Further refinements of 50 $404 
technologies listed under ($68 attributable 
11 together with variable to NOx standard) 21 
injection timing and use 
of electronics 

I 

: I 

~ Deterioration in diesel fuel quality would adversely affect emission 
and may affect fuel consumption for both heavy and light duty vehicles. 

BI It is still necessary to verify on a large scale the availability of 
new components. 

~ Particulate control and other considerations account for the balance. 
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PROTOCOLE A LA CONVENTION SUR LA POLLUTION TRANSFRONTIERE 
A LONGUE DISTANCE DE 1979, RELATIF A LA LUTTE CONTRE LES EMISSIONS 

D'OXYDES DtAZOTE OU LEURS FLUX TRANSFRONTIERES 

Leg Parties, 

la Convention sur la ion atrnospherique 

I d~a 
Nord, des ressources naturelles 
et economique, 

l'Organe executif de la Convention a reCOnnu a sa 
sess de reduire effectivement lea emissions annuelles totales 
d'oxydes d'azote de sources fixes ou mobiles ou leurs flux 

plus tard en I ainsi que la , pour les Etats qui 
commence a reduire ces • de maintenir et de r leurs 

d'oxydes d'azote# 

Prenant et actuelles 
relatives I au dans l'atmosph~re et a l'incidence sur 
l'environnement des oxydes d'azote et de leurs secondairesl ainsi qu'aux 

de lutte, 

Conscientes que les e£fets nocifs des emissions d' d'azote pour 
variant selon les pays, 

prendre des mesures efficaces lea emissions 
W.'UUQ~,~S d'oxydes dtazote ou leurs flux I notamment 

l'application de normee nationales appropriees d' pour les sources 
nouvelles et les sources fixes nouvelles ainsi qu'a l'adaptation 

coup des 9randes sources fixes existantes, 

les connaissances et 
, et qu'll faudra tenir de cette 

Protocole et en decidant des actions a mener, 

Notant que l'elaboration d'une approche fondee sur les critiques visa 
a ir une base scient!f sur les effets , dont i1 faudra tenir 
en examinant l'application du Protocole et en de nouvelles 
mesures sur le international en vue de limiter et de reduire les 

saions d'oxydes d'azote ou leurs flux transfront 

Reconnaissant diligent de procedures vlsant a creer des 
I' de contribuera a la 

dfoxydes d'azote dans la region de la Commis3i~~, 

~~~~ avec satisfaction l'enqagement mutuel par plusieurs pays de 
sans delai et dans des proportions notables leurs annuelles 

nationalea d'oxydes d'azote. 



Prenant acta des mesures deja prises par certains pays, qui avaient eu pour 
emissions d'oxydes d'szote, 

Sont convenues de ce-qui suit. 

Article premier 

Definitions 

Aux fins du Protocole, 

par "Convention" la Convention sur la atmospherique 
a distance, adoptee a Geneve le 13 novembre 1979, 

2. On entend par "EMEP" le Programme concerti! de surveillance continue et 
d' du a longue distance des atmospheriques en Europe, 

3. 
en 

On 

4. On entend par 
paragraphs 4 de 
pollution 
long terme 
transport a 
a Geneve le 28 

5. On entend par 
au present Protocole, 

On ent:end par 

7. 

I i1 ne se 
sensibles determines de 

executif" l'Organe executif de la Convention constitue 
de l'article 10 de la COnvention, 

des de ItEMEp H la zone definie au 
Protocole a la COnvention de 1979 sur la 

a longue distance, relatif a 
surveillance continue et d' 

atmospheriques en , adopte 

", aaut indication contraire du contexte, lea Parties 

la commission economique des Nations Unies pour 

critique"4' una estimation quantitative de l' 
au-dessous de laquelle, selon lea connaissances 

pas d' fets nocifs sur des 
1 • en vi rennement I 

tion a 

8. On entend par "grande source fixe existante" toute source" fixe existante do!:.!: 
l'apport thermique est dtau mains 100 MW, 

9. On entend par source fixe nouvelle lt toute source fixe nouvelle dont 
l'apport thermique est d'au moins 50 MWI 

lO. On entend par 
emettent ou peuvent 
d'azote, notammen~ les 
contribuent pour au moins 10 pour cent 
d I oxydes d' azote mesure 
d-entree en vigueur du 

sources" toute categorie de sources 
atmospheriques sous la forme d'oxva~q 

dens l'Annexe I et 
total annuel des 
premiere annee civile 

tous les quatre ansJ 

nationales 
suit la dats 
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11. On entend par "source fixe 11 touts source 
construction ou la modification importante sst 

dont la 
1 'expiration 
Protocolei de deux ans a partir de la d' en 

12. On entend par "source mobile 
so~~ce mobile fabrique apras I' 
d'entree en vigueur du present 

Lea Parties 

d1oX;Ydes 
pas, en 

nationa1es pendant 

2. En outre, 
date d'entree en 

a) Application 
et/au categories de 
eensiblement mod 
sur meilleures 
prenant en consideration 

b) Appliea tioD 
nouvelles dans 

3. a) Lee 
sj.x mois au 

a ~oteur ou autre 
partir de la date 

et des que possible, des 
leurs emissions annuelles 

ifier 
a celui-ci a condition 

que1conque iant toute 
oationaux ou sss nationales 

1er janvier 

deux ans au 
lea mesures suivantes 

d'emission pour le6 
nouvel1es, et pour lee sources 

categories de sources, 

sources 

on 

et ecanomiquement 

d'emission aux sources 
de sources, normes 

economiquement . 
et les 

son age, son taux 

et 

fixes 

et la 
inj:.ls t ifiee ion. 

iations, 
Protocole, 

annuelles 
ions I en 

sur les meeures 
nationalee a' 
tenant compte des 
diaponibles. des 

i~~ovations scientif 

autres 
l'article 6. 

acceptees sur le 
programme de travail 
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b) A cette fin, leB Parties cooperent en vue de definir I 

i) leg 

ii) tions ons annuelles nationaleg 
d' d'azote ou des 
pour atteindre les 

s de cas 
s convenUB fondes sur lea 

SI et 

iii) des mesures et un calendrier 
lar 1996 pour 

4. Les Parties 
prescriteg par le 

1. Les Parties facilitent, 
pratiques nationales, ll~v._ .. ~~ 
emissions d'oxydes d'azote, en 

mesures 

a) l'echanqe commercial des techniques 

au tard le 

que celles 

et 

, 
b) leg contacts 

y compr1s lea 
dans le secteur industriel, 

c) de d l et a' 

d) l'octroi d'une assistance technique. 

2. Dans l' 
ci-dessus, les 
contacts et la 
des secteurs 
de 

3. Lea 

les 

six mais au 
1 f examen des 
1 f"" ..... _u"',og 

4 

1 et 

a) a d) 

lea 

la date d' 
necessaires pour 

permettal!t de 

Les Parties feront en sorte que, le plus tot possible mais au plus tard 
deux la date cl I en du Protocole, le carburan t 
sans soit suffisamment ,des cas erg all minimum 
le long des qrands itineraires de transit international, pour faciliter la 
circulation des v6hicules de convertisseurs cata 
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Article 5 

Processus de revision 

1. Lea Parties revisent periodlquement le present Protocole, en tenant 
compte des meilleures bases scientifiques et innovations techniques 
ell sponi bIe s • 

2. La premiere revision aura lieu au plus tard un an apres la date d'entree 
en vigueur du present Protocole. 

Article 6 

Travaux a entreprendre 

Les Parties accordent un rang de priorite eIeve aux activites de 
rech9rche et de surveillance relatives a. la mise au point et a l'application 
d'un9 methode fondee sur les charges critiques pour determiner, de maniere 
scientifique, lea reductions necessaires des emissions d'oxydes d'azote. 
Lea Parties vi sent en particulier, par des programmes nationaux de recherche, 
dana le plan de travail de l'Organe executif et par d'autres programmes de 
cooperation entrepris dans le cadre de la Convention, a • 

a) identifier et quantifier les effsta des emissions d'oxydes d'azote 
sur l'homme, la vie v6getale et animale, les eaux, les sols et les 
materiaux. en tenant compte de I'impact qu'ont sur eux les oxydes 
d'azote provenant d'autres sources que les retombees atmospheriquesl 

b) determiner la repartition geographique des zones sensiblesl 

c) rnettre au point des systemes de mesure et des modeles, y compr1s des 
methodes harmonisees pour le calcul des emissions, ~fin de 
quantifier le transport a longue distance des oxydes d'azote et des 
polluants connexesl 

d) affiner les estimations des resuItats et du cout des techniques 
de lutte contre emissions d'oxydes d'azote et tenir un releve de 
la mise au point des techniques ameliorees ou nouvelles, et 

e) mettre au point, dans le contexts d'one approche fondee sur les 
charges critiques, des methodes permettant d'integrer les donnees 
scientifiques, techniques et economiques afin de determiner des 
strategies de lutte appropriees. 

Article 7 

Programmes, polit1ques et strategies nationaux 

Les Parties etablissent sans retard des programmes, politiques et 
strategies nationaux d'execution des obligations decoulant du present 
Protocole. qui permettront de combattre et de reduire les emissions d'oxydes 
d'azote ou leurs flux transfrontieres. 
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Article a 

1. Les Partiee 
lesprogrammes. politiques 

en notifiant a l'Organe executif 

a I' article 7 
les et 

nationaux qufelles 
et en lui faisant 

toutes modifications 
I et en 

ces 

a) ssions annuelles nationales d'~Y"~A d'azote et la base sur 
alles ont 

b} de normes nationales d'em1ssion 
b) de l'article 2 les 

normes 
sources 

ainsi que les 

c) 

d) 

e) 

f) 

2. Ces 

un cadre 

I' 
les mesures 

les meSures 

les 

dans I' des mesures 
c) de I'article 2 ci-dessus, 

Oll • 

dans la mise a la du de 

pour faci11ter l'echange de technologiesl et 

dans la determination de 

sont communiques, autant que 
uniforme des rapports. 

Article 9 

' .. 
calcule 

Utilisant des 
tamps opportun avant 

I l'EMEP fournit a 1 if, en 
annuelles, des calculs des bilans d'azote, 

des flux transf d' d'azote dans la zone 
des Dans les hors de la zone d~s 

de l'EMEP, des dUX circonstances s 
des Parties a la Conventions sont 

Article 

Annexe 

L'Annexe au Protocole a le caractere d1une 
recommandation. Elle fait partie integrante du Protocole. 
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Article 11 

Amendements au Protocole 

1. Toute Partie peut proposer des amendements au Protocole. 

2. 

des 
Lea amendements entrent en 

que deux tiers des 
de ces amendements, 

ladite Partie a 

4. Les 
Parties 

au 

5. Leg amendements 
toutes lee Parties par 

Si un dif 

sont soumises par 
a tautes les 

d'amendements a sa 
aient 

a l'avance. 

Article 12 

- 7 

et 4 
I le 

son Annexe 
reunion 
les ant 

a deux tiers 
de ces amendements. 

Partie les a 
leurs instruments 

jour suivant la date 
des amendements. 

ces 

le 
C'onforme.ment 

toute autre methods de 



Article 13 

Signature 

1. Le present Protocole est a. Sofia du 
4 novembre 1988 inolu$ 
New au 5 

d t 

s'acquittent en propre 
leurs membres. 
peuvent exercer ces 

par lea 

2. Le present 
Etats et organisations 

3. 
31 
le 

Un Etat ou una 

4. Lea 
d'adhea 
Nations 

1993 
1995. 

sous reserve que 
Convention. 

I cas organisations 
lea droits et 

les 

Protocole attribue a 
cas organisations ne 

ication, acceptation ou appro~ation 

est ouvert a compter du 6 mai 1969 a l'adhesion des 
au paragraphs 1 de l'axticle 13 ci-dess~. 

- 8 -
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2 et + ci-dessus au plus tard 

d'approbation au 
de l'Organisation des 



Article 15 

Entree en vigueur 

1. Le present Protocale entre en vigueur le ixieme jour qui 
suit la du dep8t du instrument de ratification, d'acceptation, 
d'apprabation au d'adhesion. 

2. Paur chaque 
ci-dessus, 
apres de 
d I a:pprobation ou d' 
quatre-vingt-dixieme 
instrument de ratification, 

Article 16 

Denonciation 

moment cinq ana a compter de la date 
a l' d'une Partie, 

une notification ecrite 
er!st le quatre-vingt-dixieme 

t au a toute autre date 
notification de denonciation. 

Article 17 

Textes faisant foi 

1 de 11article 13 
Protocole ou y adhere 
dfacceptation, 

le 
Partie de son 

oU d'adhesion. 

a laquelle le present 
cstte Fartie peut 

au depositaire. 
suivant la date de S~ 

qui peut ~tre 

LI du present les textes t fran~ais et 
ruase font egalement £oi, 
l'Crganisation des Nations 

EN FOI DE QUOI les 
le present Protocole. 

aupres du Secretaire general de 

, a ce d~ent autorises, or.t si~e 

FAIT a Sofia, le trente et un~eme jour du mois d'octobre 
mil neuf cent quatre-vingt-huit. 
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ANNEXE TECHNIQUE 

1. Les informations concernant les resultats d'emission et les couts 
se fondant sur la officielle de l'Organe executif et de sas 
organes subsidiaires, en sur les documents EB.AIR/WG.3/R.B, R.9 
et R.l6, ainsi que ENV/wp.l/R.86 et Corr.l, reproduits effets de la 

"itl. Sauf 
ii~~~~~~~~;r~~~~;;~j]~;;~;;-1~~~~~~~~~~~~~sont eprouvees 

2. annexe sont incompletes. 
Etant donne que 1* nouveaux moteurs et les nouvelles 
installations utilisant a ainsi que 
l'adaptation d' w ___ v., s' constamment, il sera 
necessaire de developper et d'amander requli~rement l'annexe. L'annexe, qui ne 
saurait etre un expose exhaustif des techniques, a pour objet d'aider 
les Parties dans la recherche de economiquement praticables aux 
fins de I'application des obligations en vertu du Protocole. 

I. TECHNIQUES DE LUT'l'E CONTRE LES EMlS.SIONS DE NOx PROVENANT DE SOURCES 
FIXES 

:}. La combustion de 
d'emiasions 
l.a combustion peuvent 

combustibles fossiles est la principale source fixe 
de NOx ' En outre, quelques operations autres que 

contribuer aux emissions de NOx ' 

4. Les grandes categories de sources fixes d'emission de NO.,.. peuvent etre 

a) Lea installations de combustion, 

b) Les fours industriels (par exemple fabrication du ciment), 

l 

c) Lea moteurs fixes (turbines a gaz et moteurs a. combustion intern~), 

d) Lea que la combustion (par exemple production 

5. Lea reduction des 
certaines de la combustion 
pour lea grandes centrales thermiques - sur le 
combustion. 

de NOx sont centrees sur 
l'operation et - en particulier 
traitement des gaz de 

*1 Etudes sur la pollution atmospherique No 4 (Publication des 
Nations Unies, nume-ro de vente , F.81.II"E .. 

*·1 11 est actuellement difficile de fournir des donnees fiables, 
en termes absolus, sur les couts des techniques anti-emissions. 11 y a done 
lieu, en ce qui concerne les coats indiqu~s dans la presente annexe, de rnettr~ 
l'accent sur les relations entre les couts des dlfferentes techniques plutot 
que sur des co~ts chiffras absolus. 
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6. Pour l'adaptation a posteriori des installations existantes, l'etendue 
d'application des techniques anti-NOx peut etre limitee par des effsts 
secondaires negatifs sur le fonctionnement ou par d'autres contraintes propres 
i l' Par consequent, en cas d'adaptation apres coup, seules 
des estimations approximatives sont pour les valeu~s 
caracter1stiquement des de NOx • Pour les 
installations neuves, lea effete peuvent etre ramenes a 
un minimum ou exclus par une 

7. D'apres lee donnees dont on dispose actuellement, le cout des 
de la combustion peut etre considere comme faible dans les 

installations neuves. Par contrel dans le cas de I' a posteriori, 
par exemple dans centrales I cs cout pouvait varier, a 
pau pres, entre 8 et 25 francs suisses par kWel (en 1995). En regIe 
generale, les d'investissement pour leg systemes de traitement des gaz 
de combustion sont beaucoup plus eleves. 

8. Pour les sources fixes, les coefficients d'emission sont exprimes ~n 
milli.grammes de N02 par metre cube (rng/m 3 ) normal (0 cC, I 013 mb), 
poids sec. 

Installations de combustion 

9. La des installations de combustion vise la combustion de 
combustibles fossiles dans fours, des chaudieres, des rechauffeurs 
indirects et autres installations de combustion fournissant un apport 
de chaleur superieur a 10 des gaz de combustion avec 
d'autres effluents ou Pour les installations nouvelles ou 
exist.antes, on dispose combustion ci-apres, qu'on peut 
employer seuIes ou en association I 

a) Basse temperature dans la chambre de combustion, y compris la 
combustion en lit fluidise, 

b) Fonctionnement sous faible exces d'air, 

cl Installation de br6leurs speciaux anti-NOx1 

d) Recyclage des gaz de carneau dans l'air de combustion, 

e) Combustion etagee/air additionnel, 

f) Recombustion (etagement du combustible) ***/. 

Les normes de resultats qu'il est possible d'atteindre sont resUffiees da~s 
le ta.bleau 1. 

**./ L'experience d'exploitation de cette technique de combustion est 
limit~ 
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I\.) 

, 

Tableau 1 , Normae de resultats N~ realisables de la combustion 

--------------------------------------------
Niveau de "''''.I.I:I,,"C Adaptation a !:"V", ... ",.:iori Instal-

d1installation !I de mesure d; installat ions exist..-nt_e.s bl lation 
) Valeur carac- netlve \ 

Intervalle U:ristique 
Combustion sur 'ill, (charbon) )00 1 000 - 600 400 7 

Combustion en lit fluidise 
10 MW 51 i} fixe 300 600 - 400 7 

a il) clrculant 150 - 300 - 200 7 
300 MW Combustion de charbon pulverise • 

6 I i) sole seche 7CO - 1 700 600 - 1 100 800 <: 600 
ii) sole humide 1 000 2 300 1 000 - 1 400 - <1 000 6 I 

Combust ibles j 

solides I 
Combustion de charbon pulverise I 

>300 MW i) Bole seche 700 - 1 700 600 1 100 - " 600 6 i 
11 ) sole humide 1 000 - 2 300 1 000 - 1 400 - <:':1 000 6 : , 

10, MW £! Combustion de fuel distille - 300 - 3 ! 
a I 

300 MW Combustion de fuel residuel 500 - 1 400 200 400 400 - :3 ! 
Combustibles I 
1 I 

I 
? 300 MW Combustion de fuel residuel 500 1 400 200 - 400 - - 3 i 

i 
10 MW ~I 

a 
300 MW 150 - 1 000 100 - 300 - <300 3 

Combustibles 
9azeux 

'7300 MW 250 1 400 100 - 300 - <. 300 3 

-

al Les des l'apport de chaleur en MW r ) par combustible ioferieur) . 

h/ Compte tenu des contraintes propres a I'installation et des fortes incertitudes quant aux resultats de 
l'adaptation a d'installations existantes, il n"est de donner que des valeurs 

cl Pour les petites installations (10 MW-lOO MW), tous lea chiffres donnes comportent un sIeve 
d' i lie; rt. t ttld~. 



10. 1.e traitement des gaz de carneau par reduction catalytique selective (RCS) 
est une mesure supplementaire de reduction des emissions de NOx dont le 
rendement atteint 80 , ou mame davantage. On a maintenant, dans la region de 
la CEE, une grande experience du fonctionnement d'installations nouvelles ou 
adaptees apres coup, en particulier pour les centrales thermiques de plus 
de 300 MW (thermiques). Si l'on y ajoute des modifications de la combustion, on 
peut facilement realiser des va1eurs d'emission de 200 mg/m 3 (combustibles 
Bolides, 6 % de 02) et de 150 mg/m 3 (combustibles liquides, 3 % de 02)' 

11. La reduction non catalytique selective (RNCS) , technique de traitement des 
gaz de carneau permettant d'obtenir une reduction de 20 a 60 % des NOx ' est une 
technique moins couteuse qui a des applications speciales (par exemple fours de 
raffinerie et combustion de gaz sous charge minimale). 

Moteurs fixes I turbines i gaz et moteurs a combustion interne 

12. On peut diminuer les emissions de NOx des turbines a gaz fixes soit en 
modifiant la combustion (vole seche) soit par injection d'eau/vapeur (voie 
humide). Ces deux aortes de mesures sont bien eprouvees. On peut ainsi obtenir des 
valeurs d'emission de 150 mg/m3 (gaz, 15 t de 02) et 300 mg/m 3 (fuel, IS % 
de 02)' L'adaptation a posteriori est possible. 

13. On peut diminuer lea ~m1ssions de NOx des moteurs fixes a combustion 
interne a allumage par etincelle soit en modifiant la combustion (par example 
melange pauvre et recyclage des gaz d'echappement) soit en traitant les gaz 
d'echappement (convertisseur catalytique a 3 voies a boucle fermee, RCS). 
La possibilite technique et economique d'appliquer cas divers procedes depend de 
la taille du moteur, du type de moteur (deux temps/quatre temps) et du mode de 
fonctionnement du moteur (charge constante/variable). Le s~steme a melange pauvre 
permet d'obtenir des valeurs d'emission de NOx de 800 mg/m (5 % de 02)' 
le precede RCS ramene les emissions de NOx bien au-dessous de 400 mg/m 3 

(S , de 02) et le convertisseur catalytique a trois voies permet meme de 
descendrs.au-dessous de 200 mg/m 3 (S , de 02)' 

Fours industriels - Calcination du ciment 

14. Le procede de preca1cination est en cours d'evaluation dans la region de la 
Commission comme technique possible pour ramener les concentrations de NOx dans 
le gaz de carneau des fours, nouveaux ou existants, de calcination du ciment a 
environ 300 mg/m3 (10 % de 02)' 

la combustion - Production d'acide 

IS. La production d'acide nitrique avec absorption sous haute pression (: 8 bars) 
perme·t de maintenir au-dessous de 400 mg/m 3 les concentrations de NOx dans les 
effluents non dilues. Le mBme resultat peut etre obtenu par absorption sous 
pression moyenne asseciee a un procede ReS ou a tout autre procede de reduction 
des NOx d'une efficacite samblable. L'adaptation a posteriori est possible. 
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II. DE LUTTE CONTRE LES EMISSIONS DE NOx PROVENANT DE VEHICULES 
A MOTEOR 

16. a moteur vises par la 
aux routiers, a savoir • lea voitures 
utilitaires lagers et utilitaires lourds fonctionnant a l'essence ou 
au carburant diesel. I1 est fait ~ention, quand i1 y a lieu, des 
de M)I) dans le No 13 
de 
conditions 
1 t ...................... \.1 

de ltAccord de 1958 concernant l' de 
et la reconnaissance reciproque de 

et de vehicules a moteur. 

routiers sont une'source importante d'emissions 
dans pays de la Commission , ils contribuent 

pour 40 a 80 
i. essence 

routiers. 

commode de grouper 
et internationales 

nationales. Globalement, lea vehicules 
aux deux tiers du total des emissions de NOx dues aux 

pour lutter contre lea oxydes dtazote 
aux tableaux 3 et 6. 11 est 

des normes d' 
different par 

actuels ne 
zone urbaine, les estimations des 

tiennent compte de la conduite a 
de NOx d ' 

19. Les de production indiques aux tableaux 3 et 6 pour 
les diverses techniques sont des estimations du coat de fabrication et non des 

de 

20. 11 est au stade de la et 
en cours d'utilisation pour s'assurer 

par les normes d'emission est attelnt en 

21. Les qui l'utilisation de convertisseurs 
s ou se fondent celle-ci du carburant sans 

La 1ihre circulation des d'un tel convertisseur est 
a la possibi1ite de se procurer partout du carburant sans plomb. 

'l1oitures lieres a essence et a 

22. Le tableau 2 resume normes d'emission. Cas normes sont utilisees 
dans le tableau 3 pour reqrouper les de moteur 

aux 1 essence en fonction de leur de reduction 
de NOx • 
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Tableau 2 t iuition des normee d' on 

Norma 

A. ECE R.1S-04 

B. 

I 

!' 
I 
: 

1985" 

IC. "Stockholm 1985" 

i 
I 
\ 
! 
! ,D. "Ca 1989" 
l 

Limites 

HC+NOx • 19-28 g/essai 

1,4-2,0 1 , 8 q/essai 
Catte norma ne 
s'applique qu"a ca 
groupe de moteurs 
(Ll,4 1 • IS,O g/essai 

D, 1 , 6/5 q/essai) 

NOx . , 0,62 g/km 
MOx ' 0/J6 g/km 

NOx I 0,25 g/km 
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Observations 

Norme CEE (RSglement No 15, 
d'amendements 04, Y 
de l'Accord 

de mentionne au paragraphe 16 
c!-dessus), nt adoptee par la 

economlque europeenne 
(Directive 83/351). Cycle d'essai en 
conduite urbaine BCE R.15. 
La 1imite dtemtssion varie avec la 
masse du 

cas normae seront introduites 
la periode 1988-1993 dans 

la Communaute 
selon le tenu a la Reunion du 

des rninistres de la 

conduite 

a Luxembourg en 1985 et 
finale en 

1987. Le cycle d'essai en 
urbaine ECE R.15 

g' La norme pour leg 
moteurs '7 2 1 equivaut generalement 
! la norma US 1983. La norme pour 
les moteurs ..::.. 1.4 1 est provisolre, 
la norme initive est a elaborer. 
La norme pour les moteurs de 1 f 4 
a 2,0 g' a toutes les 
voitures a moteur diesel ~ 1,4 1. 

Norme pour la legislation nationale 
le "document. cadre" elabore 

la Reunion des ministres de 
l'environnement de huit pays i 
Stockholm en 1985. correspond aux 
normes US 1987 avec les 
d'essai suivantes f 

US Federal Test Procedure (1975). 
fuel economy test 

Cette norme 
dans l'Etat 
(Etats-Unis 
des 

sera introduite 
de california 
d'Amerique) a 
1989. 

US Federal Test Procedure. 



Tableau 3 t 

Reduction menta ire de 
te a/ Indice de 

des NOx (Francs suisses ccnsommation 
(11) 1986) de ca.rburant a/ 

Reference 100 
actual a allumage par 
etincelle avec carburateur) 

a) Injection de carburant 25 200 105 
+ RGE + air secondaire 

b} catalyseur l trois voies 55 150 103 
a boucle ouverte (+ RGE) 

c) Moteur a pauvre 60 200-600 90 
avec catalyseur dtoxy-
dation (+ RGE) 

Catalyseur a trois voies 90 300-600 95 
a boucle fermee 

Catalyseur a trois voies 92 350-650 98 
a boucle fermee (+ RGE) 

Les estimations concernant la composite de NOx et l'indice de 
consommation de carburant se a une voiture europeenne de moyen 
fonctionnant dans des conditions moyennes de conduits en 

couts supplementaires 
en pourcentage du 

est~imations de cout sont 
clest la formulation des documents 

Coefficient d'emisslon 

RGE I Recyclage des gaz d' 

I1 n y a 

de production pourraient 
total du vehicule. Toutefois, 

surtout a la comparaison en termes 
qui a ate retenue. 

2,6 g/km. 

des moteurs 
a moteur a 

23. Lea normee d'imission A, B, C et D des limites d' non 
set;i.lement pour NOx mais aussi pour les hydrocarbures (HC) et le de 
cax'bone (CO>. Lee reductions estimatives d' de ces polluants l par 
a la ECE R.15-04, sont dans le tableau 4. 
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Tableau 4 I Reductions estiroatives des emissions de HC et de co 
par leg voitures particulieres a essence d'apr~s 
differentes techniques 

Reduction de HC Reduction de CO 

Norma (' ) ( 't ) 

B. al 30-40 50 
b) 50-60 40-50 
c) 70-90 70-90 

C. 90 90 

D. 90 90 

24. Les voitures diesel actuelles peuvent satisfaire aux exigences d'emission 
de NOx fixees par leg normes A, B et C. Leg exigences rigoureuses 
conce:cnant l' e.nu.ssion de particules ainsi que lea limi tes rigoureuses 
pour NOx de la norma D impliquent que les voitures particulieres diesel 
auront besoin de nouveaux perfectionnements, comprenant probablement le 
controle electronique de la pompe d'alirnentation, des systemes perfectlonnes 
d'inj,~tion de carburant, le recyclage des gaz d'echappement et des pieges a 
particules. 11 n'existe a l'heure actuelle que des vehicules experirnentaux. 
(Voir aussi le tableau 6, note a/) • 

. Autres vehicules utilitaires legers (NI) 

25. Leg methodes de lutte relatives aux voitures particulieres sont 
applicables. mais les facteurs suivants pefivent etre differents • reduction 
de NO K , couts et delai de demarrage de la production commerciale. 

Vehicules lourds a essence (M2, M3, N2, N3) 

26. Cs genre de vehicule n'a qutune importance negligeable en Europe 
occidentale et diminue en Europe orientale. Les niveaux d'emission 
de NOx US-1990 et US-1991 (voir tableau 5) pourraient etre atteints, 
moyennant un cout modeste, sans progres techniques importants. 

Vehicules diesel lourds (M2, M3, N2, N3) 

27. Trois normes d'emission sont resumees dans le tableau 5. Elles sont 
reprises dans le tableau 6 pour grouper les techniques-moteur applicables aux 
vehicules diesel lourds en fonction du potentiel de reduction de NOx ' 
La configuration de reference du moteur se modifie, la tendance etant de 
remplacer lea moteors a aspiration nature lIe par des meteurs a 
turbocompresseur. Cstte tendance a des incidences sur les valeurs ameliorees 
de l~i consommation de reference de carburant. Aucune estimation comparative 
de la consommation n'est donc donnee lci. 
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Tableau 5 Definition des normes d'6mission 

I 
II 

III 

Norme 

ECE R.49 
US-1990 
U5-1991 

Limi t es NOx (g/kWh.) 

18 
8.0 
6.7 

Obse rva tions 

Essai a 13 modes 
Essai en conditions transitoires 
Esaai en conditions transitoires 

Tableau 6 • Moteurs diesel lourds I techniques, resultats d'emtssion al 
et couts correspondant au niveau d'emfss1on des normee 

Norme Technique 

I Moteur diesel classique 
actuel a injection directs 

II bl Turbocompresseur + 
refroidissement inter­
mediaire + decalage de 
l'injection (Modification 
de la chambre de combustion 
et des conduits) 
(Lea moteurs a aspiration 
naturelle ne pourront 
probablement pas sat is fa ire 
a cette norme) 

III bl Perfectionnement des 
techniques enum6rees 
sous 11 ainsi que calage 
d'injection variable et 
utilisation de systemes 
electroniques 

Reduction 
estimative 
de NOx <%) 

40 

50 

Cout de production 
supp1ementaire 

(dollars E.-U. 1984) 

115 dollars E.-U. 

(dont 69 dollars E.-C. 
imputables ~ la 
norme NOxl ~ 

404 dollars E.-O. 
(dont 68 dollars E.-U. 
imputables a la 
norme NOxl cl 

al Une alteration de la qualite du carburant diesel aurait une influence 
defavorable sur l'emission et pourrait influer sur la consommation de 
carburant pour les vehicules utilitaires auss! bien lourds que lagers. 

~ Il reste n~cessaire de verifier en grand la disponibilite des 
nouveaux composants. 

El La difference s'explique par la lutte contre lea emissions de 
particules et par d'autres considerations. 
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IIPOTOKOJI 06 orp AInftlEHHI1 BblIiPOCOB 
OKWCJIOB A30TA WJIH HX TPAHCrPAIill1.JHbIX IIOTOKOB 

K KOHBEHI..{H111979 rO)lA 0 TPAHCrpAl-IM1.JHOM 
3Arp$l3HEHHI1 B03)lYXA HA 60JIbmWE PACCTOm-lliH 



nPOTOKOJl Ot Of'PAHVf4Eli.VM BblSPOCOR OI-G1CJIOB 1\30'1:A IIUWI Ii1X 
TPAHCll.>AiU14:HhIX IlOTOKOB K KOI IBI';1lI tyM 1979 rolJ.A 

o 3AI'PSl3HI:!:l001 BO:JJJ;YXA 
HA BartbJ.llillK PACC'l'O~IIVI.H 

n2!B£D~~~~~~~~~ o~ecTRHTb KoHBeH~~ 0 
803AYXa Ha 60J1blllHe paCCTOS'llI'VISl. 

TeM. 'f..{TO B nOAecpxeHH~X 3arpA3HeH~ 'VI 

lIblJ:l.emHHe B~6pOC1ol 3al'pSl:'lHHTeJ1eH B03A,YXtl npHI.[H1iftl.OT Yl14ep6 

I WMP.~ 'lCH3HeHHO A<'!Xlloe 3KOJtorHl.[eCKO~ 'H 3KOHO'M .. W·l.eCl(oe 

MDQ~:H!!:!!, 'f..{TO YlCUOJIHH.TeJ1bKbIH opraH tlO 'KOHseHI..lHw npH:JHaJ1 Ha 8TOPOH 

ceCCKK neo6XOA,lllMOCTb ~1("rKBHOrO COKpaUl.C1UUI I(' 1995 ropy 
OI(HcnOA a30Ta H3 H M06MJlbHbIX HCT04HHKOB MH HX 

nO'TOlCOB H AJUl APyr'VIx l.'oCYAapCTB. yyre 
A06KnHCb B COKp~eHHH 3T'HX B~6pocOB, npoAonxaTb npHMeHSlTb H 

YCTaHoaneHHhle KMH HOpMbI. Bbl6pOCOB OKKCHOR a30Ta. 

Hay·.rIIO-T~XHKl.[eCI('He 0 

ABKllreHHH 8 Ha OK'PY'ltalOUlYlO cpeJtY OKHcn06 a::IOTa H HX 

8TOPH'f..{H~ npo.u.:yK'TOB. a 'TalOlte 0 1'eXHOJlOr<MAX 60Pb6b1. C KMMH. 

OKHCJlOB 

aJOTa 

npHHATb ~KTHBHble Mepbl no H 

rOAoBblX OKHCJIOB a3QTa MH !'pall114llk1X 

nOTOKos, s 'laCTHOC1'H, nyreM COOTBeTCTBYIOIQI1X liaI..lHOHaJ1bllkll( HOpM 

8 OTHOIDeHHH HOB~ MOt5MJlbHbU( H KPYUH.W.X liOBI-iX. HCT041tHKOB 

KPynHblX CTaLtHOHapl'ihlX 1,.1 CTOt..lHMKO ij, 

3KaHHH B AaHHOH 06naCTH 

npH paCCMOTpeHrflH!\,c !:I~ HaCTOflllt0rO 

nanbHe~x !I.~~r.TBHK. 

'f..{TO pu3pa6oTKa nOAxoAa, Oc'::lio~aHHoro Ha 1q>\o'-1'Ir!40CKKX HarpY3Kax., 

Ha.npaMeHa Ha OCHOSW. 0pHeHTHpoaaHHOVl Ha B03AtlYlCTHHe 

I[PM paCCMOTpeHHK 

npoTOKOJ'1a H npHIIHTMM. 0 AanMieKll.l.ll1.X COrJiaCOBaHH~X !"Ia 

ypoBHe Mepax. no orpaHW·-teHfri1O K COl<pill1l.eliHlO Bbl6poC08 O!(KCJIOB a30Ta HJiK HX 

TpaHCrpaHH"IHblX rIO"'I.'OI<OB. 

Im~M'!'§81 'f..{ro paCCMOTpnHKe np0l..leJtYp CO:l/\BIIHft 60JICe 

ycnOBMM AflR 06MeKa TexHonorHeM 

~K'TI"tf:JHOH)f COKpautCH~ BI:.l6pOC08 Ok:W(."JIO~ a30Ta B perHoun KOMMCCHH, 



O'I'MC'-IaSl C y,o.Oe.ne'l'BOpCHHJ!M 838HMHOe 06Sl3aTeJlbC'l'80, 83H'rOe II<~CKOJlhK:HMH 

CTpaHCiMH, no IIC3aMeAAHTenbHOMy H 3H84HTeJlbli0MY 
rOAOB~x n~6pOCOB OKH~~B d3OTa, 

~H~BaH yxe npHHSl~e HeKO'l'Op~~ CTpaHaMM Mep~, KOTop~e npHa~J1~ K 
COK"p<'1UIOHM.IO BClt'.'lpocoe OKH~I08 a3O"ra, 

1. "KotUJCrll.lJUl" 03Ha~aeT KoHseHlVOO 0 TpaHCrpaHH'-IHOM 3arpSl3UOliHH e03JJYxa Ha 

60nbmMe paCCTORHHR, npHHS'l~ B XCHeee 1979 rOAa; 

2. '"EMEn" 03Ha'-tae'l' COBMecTHYIO nj?Orp;uYlMY K OItanK'K 

3a rpSl3HH'l'e.nCH B03f.lYXa Ha C5o.nbll1vU~ P;JC:C'1'OSlHKft 

3. '"Hcno.l1l-\litTenbllhlH Opf'aH" 03HaQaeT HCnOJ1HKTeJ1I>Hl:rlli no KoHBeMlI.KK, 

~pe~eH~K B COOTSeTC'l'BHH C nyHKTOM 1 CTaTbK 10 

4. "reor"pd$W·lecKHM oxaaT EMEfl" 03Hd'-laeT it nYHKTe 4, 

CTaTb'" 1 npO"roKOJ1a K KOllOnHIIHK 1979 rOAa 0 TpaHCrpaHH"IHOM Jarpft31ieHHH B03A)'xa 

Ha 6onblll1l1e paCCTOSlHIrUl., KaCCllOOlerOCR 

npof'paMMbI. HcH'SJ11<l,o.Cl-Il4ft H 01l.c~HKlI{ pacnpOCTpaHeHHR 
6o.J1hllli'le paCCTOSlHAA B EBpO[(e (EMEn), npHMft"l'OI'O rOT~a: 

5. ·CTOpO~· 03Ha~~, e~l" KOHTeKC'l' He 
npO'l'OKOIla ; 

6. "KQM}I.CCM:R.'" 03HaQaeT EapOfleHCKYIO 
OC5'beAHH~HHI:lrJ{ HalvtM; 

MHoro. 

7. "KpHTM"IeCl<:ast uarpY3l<:a" O~HQ"{ae'T KOJlH'ieCTSeHHYiO 

KJ1l.t HeCI<:OJ'!bKHJol JarpR3HHTe.neH, HHXe KO'l'OpOrO, COrJlaCHO 
3HaHIIIH, He B03HIIIKaCT C)'llIeCTBeHHblX np~AlibtX nOCJle~cT8Hi4 J\Ilft KOHKpeTIi~X 
qyecTBHTenbHHX 3neMeHTOB OKp~~e~ cpeAYi 

8. "KpyrrHh!l1 C'YII{eCTI:IYlOIl.Iwiit cTal\HOHapHbIH 
CTall,YlOrti'lpm.lM HCTO'-lHIIIK. no)".tBoA Ten..na B 

o:ntal.laeT Joo60H CY1l1eCTBYKll1lKH 
Mcpe 

100 MBT; 

9. "Kpyn~H HOB~ CT~YlOHapH~H YlCrO~HHK" 03Ha~ae'1' ~060H 
HCTQY.{HHK, nOABOA Tenna a l<OTOPOM COCTaBJUieT [10 KpaHHePi Mepe 50 ;r,F.!T; 
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10. "KaTerOPHR KPYIlHI>lX HCTOG:HHKOB" 09HaQaeT rnoelym K8Teropmo HCTO'U!HKOB, 

KOTopble BblOpaCw:8a1OT HJ'IH MOryT B!r.10paCblBtl.n SaI'pHSHHTeJlH B03AYXa B BH,Ae OKHCJlOB 

asoTa, BKTIOlIU KaTeropHH, OIlHCaIiRble El 'IexHlNeCKoM IIpH1l0ll(eHHH, H Ha lCOTopble 

E!jKerOAHO IIpHXOAHTCH no KPaIDJeJl Mepe 10 % ot5m:ero o6ber-ul. HaruwHaJ'lbHbIX Bhl6poCOB 

OKHcnOB 830Ta, H9MepHeMOro HnH paCCG:HThlBaeMOrO sa nepBb~ KaneHAap~ rOA co 

AHH BCTYnneHHH B CHnY HaCTOKllterO ITpoToKona H sa K~ nocn~~ qeTBepTbIA 

rOA. 

11 • "HoB~ CT~OHap~ HCTO~II OSHaqaeT rnoCSoA CTau;HOHap~ HCTOtUnllC 9 

CTPOKTenbCTBO KnH c~eCTBeKHaH MO~HK~ KOTOporo OhlnH Haqa~ no HCTeqeHHH 
gsyx lleT co ,I1;Hg BCTynneHIDl B CHJlY HaC1'O~erO I]pOTOKona. 

12. "HosbJA Mo6HJ1bH.b~ 03HaQaeT MexaHH'leCKOe TJ,')aHCnopTHoe cpe,o;CTBO 

Kl'IH APY1"'olit M06HJ1b~ KC TO 'lHHK t KOTOPhn'1: npOHSBeAeH no HCTeqemm: ABYX neT co ,nHH 

BCTYTIneHHH B CKl'IY HaCTo~ero ITpoToKona. 

1. CTOPOHl>l KaK MOlEHO cl!i:opee npHHHMBKlT B K8QeCT'Be nepaoro mars. 3<l;l4le.KTHBHhle Mep!>1 

AJlH orpaHHqeRHH H/HJlH COKP~eHH.R: CBOYX HaQaOH&nbKMX 1"'o,nOBWX BblelpOCOB OKHcnOB 

agO Ta HJlH HX· TpAHcrpa.H:H:'<[HWX IIOTOKOB, C TeM 1:I:TO(5bJ OHH C.8.MOe 00 3.o;Hee le 

31 AeKa~pR 1994 1"'o.o;a Be npeBblmanH YPOBBS HaaHOHanbHhlX ~O~OBWX BbJ~POCOB OKHcnOB 

asoTa HllH Tpl!l.BC1"'p~ llOTOlCOB TaKHX Bble5POCOB sa 1987 Kane.HAap~ rOA HJlH 

mo(ioA rOA, XOTOP~ aH npH 1l0ADHCaHHH HaCTo~ero 

ITpoToKolla RnK npHCOeAHfle.HHH K BeMY' J npH yCJ10BHB, Q1'O HaaHOH8l1bHble 

cpegHero~OBble TpaHCrp8.lUI'qHble oo1'OiC1I 1i.JlB H~OHaJn: .. Hhle cpep;&eroAoBhle BblOpOCbI 

OKHC.JlOEl UOTS mo6oA CToPOmt, XOTOpaft yxueT TaKoA rOA. B nepHOA C 

1 llB:aapJl 1987 rop;a no 1 gH"Bapg 1996 ro,[Xa He 5y.o;eT npeBbIlIIan ee TpaHCrpa.HH'<l'HblX 

llOTOKOB HnH Ha.u;HOHallbHl:>IX BhlOPOCOB sa 1987 K&neHAapH.f:>n'i rop;. 

2. KpoMe Toro, CTOPOHbl, B qaCTHOCTH, He n03~ee qeM qepes ADS rOAa C ASTM 

BCTYnneHHH B CHnY HacTo~ero ITpoTOKona: 

a,) npHMeHftIOT H~oHanbHhle HOPMbI Bb!6poCOB K KPY~ HOBblM H 

llOABepralOlII,lIMCH CYD\eCTBeHBoil PeKOHCTpYKUHK CT~OlUlpmlM HeTOGHK8M H/HJ"IH 

Ka TerOpHJJM HCT01UIHK0B f OCBOBaHHWe Ha nyqlllHX HMeJOlIl,HXCH Te:lCHOnOI"KJ:IX, npHMe.a:eHHe 
KOTOpWX ~KOHOMHqeCXH OC~eCTBBMOt C yqeTOM TexHK'leexoro 

Ba Bcex KPYIlHI:rJX 

HMeJO~CH TeXHonorHRX t 

TeJOUi'qeCKOrO 

BBYTpeJ:meMY' TPaHenopTY 

He TOttKHKO B, 0 CHO BaHHble Ra nyqllIKX 

npHMel:U!HHe KOroPMK SKOHOMHQ"eCKH OC}'1IeCTBBMO, C yqeTOM 

H npHHHMaeMbIX B paMKBX :no 

c) BBOgRT MepbI no orpaHK'leH~ Bbl6poCOB H3 cymeCTBYro~ KpynHhlK 

CT~oHapHbIX HCTOqHHKOB C YlIeTOM TexHHqeCKOrO UPHnO~eHHH H :napaMeTpOB 
YCTaHOBKH, CPOK8 3KcnnyaTaqHH, K03~H~eHTa ee HCIlOnb90BaRHR H He06xOAHMOCTH 

npeAOTBpameHKR HeonpasAaHH!>~ nepep~BOB B pa60Te. 
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3. a) 
uacToRw.ero 

wec'T''' MOC$UJ,es co AHH ACTYMeHllul B CHJl)' 

Aanr.lletfw.n.tX Mepax no cOKparu.eHYtlO 

TpaHCl'paHKy.Hblx nO'I'OI<OB TaKKX 

Kay.eC'T'BC 8'T'OpOI'O wlu'a HI1'U111f1Krr 

Hall.HOHaJ'IhIU,,fl(. l'OA08b1X 

C }""-leTOM HaHC50Jlee 

o 

AOCT~*CHMK, Me~HapoAHo Be~~y.MH KpHT~Y.~CKMX 
HarpY30K 

pa60TbI. B 

h) 

M .rtPyrMx ou,eHOK, Sl.BJts:m:lllIriXCSI. pe3yJtbTaTOM ocyIq8CT8.lIeHltlH IIpOl'pClMMbI 

COOTOP.TCTBHH co cTaTbe~ 6. 
C lJ,e.nblO CTOPOHbI. ocYuteCTBJUUOT COT PYJJ.HHy.eCTgO , Y.TotS!>l onpe.u.eJWIT b; 

i1) pa:JMepbI cOKpau(eHMH Hau.woHanbHIlIX OKKCJlOB a30To3. 
K1I:M TpdHCrpaHKy.HI::LX UOTOKOB Tall:MX Jl.rnt 
AocT;meHVlS!. corJlaCOaaHHbl.X OCliOBI1HHbIX Ha KpHTMyeCKHX 

Harpy3Kax; H 

no 06eCney.eHHIO TaKHX H HX OCYHlecTBJICHI4H, 

HI!ly.HHaSl. He n03AHee '1 Sl.HRapH 1996 rOAd. 

4. CTOPOHJ:.t rotOryT npKHHMaTb (Sanae crporHe Mepl:l no CpI10HeHMIO C MepaM.III: I 

Tpe6yeMl:lMH cTaTbeK. 

1. B COOTBeTCTSHK co CBOHMH Ha~HoHA~bH~H 

C'I'OpO~ OC5MeK)' ToxHOflorHeH B OKHCJlOB 

I!llO'ra. B qaCTHOCTH, .a CqeT pa3BKTHSi: 

b) npSl.Ml:lX KOHTdK'I'OB VI cOTpy)..tHIri'-{ecTsa B OOJ1"'CTYI npoMhllll.JlctIHOCTK. 'BKJOO"'la.H 

COBMeCTHble 

c) 

2. 0.110 lIOJ!o~erll,dt, nepetfWCJlflHHblX 8 nOj.lJIYHI'CToX a)-d), 
CTOPOHbI. c03AEOOT tirtal'ollpHfiTHble y~OBMJi A1Ul OMer"leHMft KOHTaK'TOI:.I M 

COTpYAHK"leC'T'l3a COOToeTCTBytOlltl1l( Opt'aH\lt3au.MK H OTAeJlbHblX JII;!lJ, S 4aC1'HOM If! 

rOCYAapCTl3eUHOM ceKTopax, 1:(0Topl>!e lffMelOT B03MO'lfC'HOCTb 

OKa3101.BaTb npOOK'THble M HH:lII:eHepHble yell)' 1'14 I 

AeHe~bl.e cpegcTsa. 

TOXHOJIOI'KH, 

HJIK 

3. He nO:I!l.lIce 4.eM "lape3 weeI' b MeCSilJ,ea co /J.H7l 1:I("'j'Yl U1CHIMl a CHJIY !-I(j(;·I'o~lIl.le \'0 

npO'T'OKOfla Ha'UiHdllY\" paccM01'pelUte c03gaH!.1H 60JI(!c 6J1al'OllpYlHTHI-lX 

YCJl081ri~ AJIJ'l ofiMcHa TeXHOJlorIDiMVl, o6nCHey.Ml:lalOll.l,H.MM Bbl.6pOCOl:! ()I~Y1CJIOI::l 

830'I'a. 
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C'rOPOHhl El MdKCKMa.J1bHO K'Opo"rK"He CPOK'VI, HO He H031J,Hec 4CM 4epe3 ,D"aa rOAd co 

}l,HSl. sc-ryTi,lIeHI-1H B cH.IIY HdCI'oru.qel'O npO"rOKOJIa, 06eclle411BdlO'l' Ha.l1w·me a AOC"rd"rO'u-(OM 

K0J11II4eC'TBe He3'r~pOBaHHoro 'TOrlJUHla, B onpeJ.".{6.l1eHHbl.X CJI)''ia~x. KaK" Ml1JUi.MYM Ha 

OCHO B HbIX MelQ"lYHapOAHIo/X T pa H 3111'rHN"X Tpaccax I B 06J1(,H'4eHiUl :i)KC£UlY f)'rt'lllH H. 

"rpaHcnopTHbIX cpe}J.C'T El, ocHaw.CHHbIX K'aTaJlIIl1'W·lnCKHMH 

L cToPOHH peryJ1S'l:pHO paCCMaTpllll.iaJOT Aei1c'TBHe HaCTORlltel'O r1pOTOK"OJIa C yo.te"rOM 

~x H.Me~IIIXCH Hayo.tHbI.X OCOCHORaHIIIH H TeXHOflOrH4eCK'HX 

2. nepBoe paCC'MO'tpcHHe }J.eHCTBHSl npOROAI1'rCSl lie n03AHee 4eM QepC3 OAKH rOA co 

TtIiSl. BCT)'TlJ1eHI1Sl El cHJlY HacTosm[el'O TIpoToKMa. 

C'roPOHbI npKAaiOT nepBoCTenei1ll0e 3Ha.'i6HH8 It 
CIUI.3BHHbIM C pa3pat50TK"~V! 11 npHM8HeHiteM nOIl.l<ol\a. OCHOBBHHOi"Q Ha KpKTK4eCKKX 

HarpY3Kax, AJU1. onpeAeJleHf .. Ul. Ha HaY41fOK OCHose CQKpl'llT(OnMSl. 

Bl:i6pOCOB OIOiCJIOB a.,3O"rd _ Haf~KOHaJlhHhlX 

MCCJ1eAOSa'Te.l1bCKI-'IX npOI'PaMM. ·n,.naH8 pa50"rbl HcnonHHTe.l1hHOI'O Opl'aH& H APyrVlx 

cOBMeCTHblll nporpaMM, oC)'TJteC'T.B.JU'IeMbll<. 1:.1 COOTD8'TCTBHH C nOJ1:<»t::el'j]II'$'IMH KoUOeHlI.vtK: 

a) BhUUlHTb H OllpeAe.JUiTb 13 KOJ1H'-IeC'TSeHHOM OTliOlUfHiHH al.,j6pOC06 

OK"MC.l10B a30Ta Ha .rnol1e~, paCTeHiUl H DSOTHWt, B0,Al:i, nO~8b1 H MaTepl1aJlbl 

C yo.teTOM a03Ae~CTBHfI Ha HHX OKHcnOS 830Ta M3 APYI'HX, rtOMHMO 

aTM~pHOI'O OCd.:1ql,eHHSl., MCTO'-lHHK'Oe; 

b) onpeAen"1Tb l"'eOl"'p~HqeCK'Oe pilCllpe,D"e.neHHe YSl3BHMhlX C 3KOJlQI"H4eCK"0i:i 

TO~KH 3peHHSl pa~oHoB; 

c) Pd3Pdf50T8Tb CHCTeMhl H3MCP(,!HHH H l?ac~cTo8 no MOAeJUIM. BI<1!IO"laSl 

cornaCOBaHHble Me'1'oAM01"HH paC<ieTa BfiCipOCOB, C 'TeM Y'f'OObl onpeAeJU1Tb 1::1 

KQJlH'-{eCTseHHOM. O'THOlllnHHH nepeHoc OKltiCJIOa a3O'Ta H COO1"' 

3d I"'pSl.3 HH'fCJleH Ha OOJ1blllMe paCCTOs:lHHSl; 

d) ycooepmeHCTBosaTb OLtCIiKIII pe3ynbTd'TOB npHMcllmH1Sl TeXHOJlO['H!1 110 nOpb6e 

C Bblt5pocaMW OK'Io1CJlOB a3O'ta III paCXOl\o8 Ha IiIllX III AOK)"MeH'TaJ1hHO 

perHCTpHpO fiaT b pa3 pa6O'tK)" YCOl3epWeHCTsoaalillHX H HOab/X TeXHOJIO nl ti; 

- 5 -



e) pa,3pa6O'Ta'T'b B KOHTeKcre HOAxoAa. OCHOBallHoro Ha K'pHl'H4eCKHX 

Ha rpY3K'ax., MeTO}l.hl YSft31<:H HaY'iHblX I T~XHHl.leCKHX H 3K:PIIOMHl.leCK'HX AatiHhlX 

AJlft onpeAeJ1(";lH1H CCXYroeTCTO)"lCl4HX CTpaTel'lIIK 60Pb6b1 C Ilbl6 pOC.'l M 1-1 • 

CTOPOH.bl paapa6aTYBaIOT 6e3 HeoC5ocKOBaHHOI'O npOMeMeHI"IS1 1i;)'~IIIOIia.nh!-lble 

nporp~, nonlllTHKY H CTpaTerHH no OblllOJ1HeKIIOO 06A3a'Tf!.JlbC'1"S. BblTeK'd.KJlljIllX 1.13 

HaC'TORll.!ero npOTO K'OJ la , I(OTOpble nOCJlf,'ICaT Cpe~C1"BaMH GoPb6b1 C BI-.H5poCdMH OKI-1CJIOI:I 

a30Ta KnH HX TpaHCipaHHI.(HbIX nOTOKoe III COKP~eHHR T<'lKHX Bbl6POCOI:I ~ flOTOK'OB. 

1. CTopo~ 06MCHHB~CR H~pMa4He~, 
Ha4MOHanhHYX nporpaMMax, nonM'T'HKe H S 
COOT8eTCTElMH co C'1'STbeK 7, v,· e:.ceroAHo COO6D.1,aR eMY 0 nporpecce, AOCTHI'HYl'OM c 
nOMOlltblO 3TMX nporpaMM. nOJ1VlTHIn1 lit c-rpaTerHK. K J1l(lfi1-.lX 1:n-teceHKi:IlX B HHX 

M3MCH6HKAX. B qaCTHOCTH 06: 

S) yp08H~ H~KoHanbHbIX rOAoBbIX 

KOTOPOK OHM 6NnH paCCI.(HTaHbI; 

b) M3Metle'HimX B odnaC'TH 
npeAf!-HC4HIiHX 8 
HOpMaX yxe 
'Ta~e paCCMa'TpMSaeMWX KCTOQHKK4X 

c) M3MeHCHKRX B o6JUlCTH 8.BeACHKJI 

OKIII.CJ10B a30'T'a K OCHoee, Ha 

a 
HCTOI.lNHKOB; 

KOHTponR, npeAnHc4HHhlX .e 
nOAflYHKT6 2 c) CTaTbM HCTOl.(KlII.KaX, a Ta~e Mepax, 

kO'1'OpUe yxe HJlH 

e) Mepax, npKK.TWX B 

E) 

2. TaK'aR ~pMau.K., no Mepe B03M07ItHOCTH, npell.CTtUIJUleTCR Ha QCHOue ~T1.J,jIlOH 
CKCTeMl:.l OT4eTOB. 
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F.:'IIEn. MCHOJlb3YSl. COO'1'fH~1'CTBYKltI.IHe MO,IJ.eJ1H, Ja()JlCU'Ol:tpeM.eHHO AO <:lKel'OJl.HhlX 

ceCCKK 'YIcnQJ1HH1'eJlbHOI'O opl'dHa npeACTdBJ1.SiC'I' OM)' paCqeTta 6a.naHcon <'.I:lOTd, a TdK"llCe 

TPdHcrp'aH~'-IHhlX nO'rOI<OI5 H Ot:n'M'f.{CHHH 0K"HCJ10B a30'1"a B paMKax l'eoI'pa~W-leCK'Ot'O 
OXBaTa EMIffi. B palilOHax~ ne BXO,[l.ftl.qHX B oxeaT 1!;'IIf-i:Il, l1CflOJlb3)'1OTCH 

MOAnnK. COOT8eTcTB~e KOHKPeT~ YCJ10BHftM paCnOJl~HHtaX a HHX CTOPOH 

Kon DeHLtI,Ut. 

TenOI"leCK'Oe npHnO:IKctute K KaCTOAlLtcM)' 

XapdK'Tep. OHo fl.B.ruleTCH IleO'M)8MneMOM qaCTblO 

peKOMeH,AdTenbHhlH 

1. JlI06afl CTopoHa MOlICeT npeAflaf'4Tb nOnpaB1(1A K' KaC1'OfIJ,QeMY npoTOKony. 

2. llpeAfIaraeMl.le nOnpaBKM Upe,llCTaBJUllOTCR a UIACbMeHKOM <J)OpMe lrtClIOJlHVlT0nlJ,HOMy 

ceKPe1'aplO KOMHCCKM. KOTOpYM HanpaBJ1ReT lAX lrtcnOJlHHTenbHhlH opraH 

npeAflDXeHHYe nonpaBKH Ha CBoeM o~el'O.DHOK ceCCKK npM 

yc.noBHM, 1.{TQ TdKHe nOnpaBKM fihU1H HanpdBneHI:i YlcnonHHTeJlbKbIM ceKpeTapCM. CTOPOHaM 

no KpaAHelil Mepe 3d neSHHOC1'O WieH AO CeCCHIA. 

3.. K HdCTosnqeM)' IlpOTOKOJl}', 3d HCKrn01.{CKlAeM nOnp,tliOK K TCXHHqeCI<:OMY 

npKnOEeHHlO, npHHKM~CR Ha OCHOBa KOHceHcyca , npHCYTCTH~qHMH Ha 
3aCC'll\iUtHH lIlcnOJlHKTru1hHO["O OPl'dHd, lA. BCTYTIdlOT ~ CIII.!'r)' AJlfl r!pH.H~FWIIttX KX Ha 

AeHb co ~R cl\a~~ Ha xpdHeHMe ABYM~ TpeT~ 31'KX CROHX 

AOK)I'MeHTOB 06 MX npI;tH~,,[,KK. nonpdBK~ BCTYHaIOT Ell clII.!'r)' AJUI. npHH.RBWEH1 HX 

nOCJ1e TO["O KaK Ase 3THX CTOPOH CAaJ1H Ha xpaneHKe CI:IOH AOKYMC'lUTbl 

o np'KIlf'TKK J'l,aHHoi1 uonpaSKH. Ha Aa BRHOCTbtiil n.eH b co AlUt C).l.a4H Ha xpau.m~Ke 
cnoero AOKYMeHTd 0 AaHHblX eOK. 

4. K TeXHK'-IeCKOMY npKnOEeHH.IO npHHKM<lIOTCSi npHCYTC'l'I:IYIOII.lVlMIiI Ha 

3acep,aHHK lIlcnOJlliHTeJ1bHOf'O opraNa CToPOHaMH Ha B 

cwry "lepe3 TPMJ1HdTb co AWl U0Jl)'4CHM 1:1 

COOTBeTCT HIoiH C nYHK'TOM 5 HllaCe. 

5. • BHOCHMWe r:Of'naCHO nyHKTaM 3 lA. " 81:ilu.e J B CpOK'H nOCJle 

MX npMlIA.1'HR AOBOA'lTCR ItIcnOJ1HH'l'enbHbIM ceKpeTapeM AO cBe,IJ.eHKSl. scel€. C'l'OPOH. 
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UPH B03RHKHOSeHHH coopa M~ AByMa RnH HeC~OnbKKMH OTHOCH-
TenbHO TOflKOBaHHn RnH npHMeReHHH HaCTo~ero llpCTOKona OHH HmYT pemeHHR nyTeM 
neperOBopOB MnH ITW6b~ gpyrHM MeTOgoM yperynHPOBaHHR cnopos. ITp"eMneMb~ AnR 
3THX CTOp<)H. 

1. HacToffill;l'lH IlpoToKon OTKPblT .IOUI' IlO}:Ol:HCaHH.R: 1:1 CocllHH C 1 HO.R:6pJi 1988 rCA4 
no 4 Hon6pn 1988 raAa BK~~TenbHo, saTeM B 
AHHeHHhlX HaqHH B Hbw-RopKe AO 5 MaR 1989 rOA4, rocy.o;4pCTBaMH - qneHSMH KOMH­
CCHH, a TaKlKe l"QcygapcTSaMH, HMe!O~ KOHcynbTaTHBHhli: CTaTYC ITpH B 
COOTSeTCTBHH c nyHKTOM 8 peSOITWqHH 36 (IV) 3KoHO~GCKoro H Co~anbHoro Co­
seTa 0'1' 28 M8pT8 1947 roga, H perHOHanbHWMH opraHH3a~RMH 9KOHOMHqeCKOH HH­
Terp~, COCTO~ M3 CYBepeHHWX rocYAapCTB - qneHOB KOMHCCHH H o6n~aro~­
MR KOMneTeH~eH B OTHomeHHH BeAeKHfl neperoBopoB, SaKflWqeHHR H npHMeHeHHJi 
M~apOAHb~ cornam~ no sonpocaM, OXBaTNB8eMWM HaCTO~ 
ITpH ycnOBliH, '-ITQ 3TH rocy,tl;apCTBa Xi opI'llHHsaU;HH RBfl.RlOTCf{ 

2. no BOnpOCaM, BXO;::t;.ml1;HM B ex KOMIIeTeH1I;HIO, TUBe peI'HOHan.bHl>le OpraHHSa,u;HH 
9KOHOMHqeCKO~ HHTe~pauHH 0'1' CEoeI'O 
BbUlOflH.AlOT 0(5Ji9 a.HHOCTK, oape.qelIeHHbIe HaCTOf{~ HX 

qneHOB. B TaKHX cnyqamc rocygapcTBs - ~neHhl 3THX: He YllonHOMo~em.1 
ocy~ecTBnflTb TaKHe npSBS B HHAHBHAYanbHOM nop~e. 

CTSTbll 14 ---------

1. HaCTO~ ilpoTOKon llOAfleEHT 
HaMH, no.qlIHCSBmHMH ero. 

2. HSCTO~ ilpoToKon OTKP~T AflR npHcOe,tl;BHeHHJi rocYAspCTB H 
ynOMJlHyThIX B nyKKTe 1 CTaTbH 13, c 6 MM I'O,qa. 

3. rocy.qapcTBo HnH OpraHH9a~n, npHcoe,qKHJlW~eecx K HaCTOf{~eMY 
nocne 31 Aexa6pR 1993 roga, BbmOflHfleT CTaTbH 2 If 4 He n09,o;Hee 
1995 rOAS. 

4. nOtcyMeH'l"hl 0 pSTHcllHKaL\KH J npHHllTHH. yTBepliCAeHHH HnH IlPHCOe,tJ;HHeKKH ~aroTCs:r 

Ha XpaHeHHe reHepBnbHOMY CeKpeTapw OprSHH9anHH O~e.u:KHeKHb~ Ha~~, KOTOP~ 
BwnonKlleT ~YHK~ genosHT8pHll. 
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CTaT'bR 1S --------

1. HacTo~ l1poToKon BCTYIIaeT B 

xpaueHHe meCTHag~aToro ~OKYMeHTa 0 

tIpHcoe.w.memm. 

Aem:. noCJle c):(a'"l.H HB. 

mntHRTHH, YT'Bep)I(,O;efum HJlH 

2. ~R K~oro rOCYAapCTsa KnH opraHH3a~HHt KOTopMe YX8SaHbl a rryHKTe 1 
CTa'l'bH 13 H KOTOpMe paTHq,HD;HPYJQT, IlpBHHM8IDT HJlH yTBep>1tA81OT H8CTO~ ITpoTO­

Kon HJlH npHCOe,t.lHHJOOTCSI K HeMY llocne CAsq;H Ba xpaueH.Me meCTHB.A~aTOro AOKYMeH­

Ta 0 paTHq,HKaJ:(HH, JIpHHJfTHB, yTBepJlC,Q,e.HHH KIlH npHcoep;mleHHH. TIpoTOKon BCTYnaeT 

B CHrry Ha ~eBRHocTMA ~eH& nOCJle CAa'-l.H Ba xpaueHHe 3ToA CTOpOHO~ CEoeI'O ~KY­

MeHTa 0 paTHq,HK~, JIpHHRTHH j YT'Bep>1tAeHHH mm npHCOe..a;HHeinm. 

B nro60e apeMR no HCTeq;eHHH IlRTHJleTHerO CpOK8 C MOMeHT8 BCTYnReHHSI a 

CHnY saCTOSlmero l1poTOKona B OTBomeHHH ~~ CTOPOHbI 3'1'a CTOPOHB MO~e'1' B~TH 

HS rIpoTOKona nyTeM s8.OpunermR IlHChMeHHOI'O yaE!AOMJIeHHR 06 3'1'OM ):(enOSHTapHfO. 

1lIo6oi:i Tatl:olli: BhlXO~ BCTYnaeT B CHJlY Ha ):(eHb Ilocne ABThI llonyqeHHJI 

yae.c:OMJIe.H.HR .a;enosHTapHeM HJlH B 5011ee 1l09~ cpoJ(. YKa..gBHH~ B yseAoM.lleHKH 0 

BhlXOAe. 
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iloAflHRHHK HaCTOKmero ilpOTOKOna, H $paHUY3CKHH TeKCThl 
KOToporO nBnffWTCa pasHO aYTeHT~H, cAaeTCH Ha xpaaeHHe 
ceKpeTap~ OpraHH3aqHH 

B Y.llOCTOBEPEHHE Ha TO 

COBEP!.lIEHO El Coq,}W TPM~a'I'l:> nepBoro OKTflfipH o,qHa TbICR1:!a ,qeBHThCOT 

BOCeMh,qecHT BOCbMoro rOAa. 
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1 • T.ti1~PMallI;\Sl. ]l,aHHI'>lX 0 Bl:i.6pOcax 1<1 pacxoAax, OCIIORaHa Ha 

~llKa.JlbHO" AOl<')'McHTal(;1H i1CHOJtHHTeJ1.bHOrO opraHa Hero BCHOMOI'iiTeJ1.bHbUC opraU08, 

'8 "IaCTHOCTH Ha AoKyMCHTaX .8. R. 9 HR. 16 H r:~JV /tJJP. l/R. 86 H 

Corr .1. 8,OCnpoH31:JO]l.,MMH.l( B f'naa8 7 MccneJ.{OBaHHR "nO:J/leHCTBKB 3arpst31lnHHR lit 

6opbC5a C HMM-·. Er.JlH HeT KtiYX TO nepeQlllcneHHIIl8 TeXHOJIOl'lItH C'4J/tTalO'l'C;t 

xopomo ce6R 3apekOMeHJ.{OeaBWKMH B 

2. KTi40pMaJ.VUl. COAepxaulaA:cA: B HaCTOA:UteM .R BJ1.A:eTCH 

HenonHoK. tlOCkOJ1bky onYT HOBYX III HOBYX YCTaHOROK'. 

MCno..Ilb3)'101'1\HX TexHonol'HH C HK3KWM ypOBKeM 9b16pocoo I a TaKXe Oru.tT 

nepe060pYAolaHKA: ~eCTB~x nOCTOA:HHO 
~eT perynRPHO ]l,Opa6aTYBaTb npKJ10~eHHe H BHOCHTb B Hero nonpaBkH. 

'He M01IeT RBIlRTbCSl omtcaHHeM TC1HtonOl'HQeCklllX ere HeJ1b 

3i1tu'11O'-tae"t'CA: a 06eCneQeKIIlH AIUl PYKOBO~X y-I(a3aHHH no OrtfH~AonOHKl:O 
3KOHOMK4eCkM. OCY'llleCTBMMbIX TexKonorHH C lI.eJ1blO BblfIOJ'llICHHA: O(\R3aTeJ1bCTB tlO 

Ilpo-rOkony • 

3. YCTaliO'AlOl no OID'traHHK> HCK'OOaeM&IX SHAos TOflJ1l-trla SlBJ'!5UOTCA OCHOA!!hIM 

cTaLtMoKapH.h1114 MCT04HHI<OM Ohu5pocoa NOx ' KpoMe TO ['0. onpe]l,eneHHaK 
]l,0Ii.R Bbl.6pocOEl NOx npHXoAKTCS Ha npOllecc.:OB, He CBAlaHH.blX co C')I(HT'<HiHP.M. 

"C1'041mK08 Bbl6POCOB 

c::) 

d) npol,lecCbl. He C9R3aHKble co ~~aHHeM (HanpMMep, npOH390ACTBO 

IO'ICJ1O"I"bI.) • 

.. Kccne,ltOaaHH8 npo6.neM 3al'pSl3HeltK.H. 803]l,Yxa, lIP 4. H:ll\iHlHe OpraHH3al-tVlH 

~~eHKWX H~MM. a npoAa.e no]l, lIP R.87.1l.B.36. 

,.. III B HacTOR.Ul.ee BpnJwUI CJ1OJQiO Ha.1(ext:lbU! ,AaHlible 0 paCKOAax Ha 

TeXHOJ!.O,'HH 6oPb6Ji C Bbl6pOCaM.VI R anCO.fJtO'THOM BblpaxeHHH. n03TOM)' a OTliOIUOIIVlM 

A8HHbDt 0 pacxo/lax. RkJ1lO4eHH.bIX 8 npH.,HOllCeHHO I OCHOBHoe BHW~MIUHe 

cne]l,Y8'l' Y]l,eJl.RT" COOTHOUleHIr1lO Ha pa3J1.H411hlr! TeXHonO.·MM t a He a6cOJIKn'UI'1lM 

nOK838TCJ!.flM pacxoAoB. 
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5. OCHOBHoe 8H~aHHe np~ MeTOA08 CO~al.qmiKs:t Bbli5POCOI:! }.l0x 

cocpe,t(OTO'-leHO Ha onpelJ.eJlCIIHO~ MO.D.~l-tKal\1ft1ft npoqecca 1ft 

Ha O'u.1CTKe TOIIO'-lHbiX fil.30B 1 OC06~~HHO Ha 

6. rtPIft nepeo6opyp,ofialHHi <.:Yw.eC"ra~x YCTaHoeOK crenel-U:; npMMeHeH~)i TeXHOJIm'H~ 
C Ma.r!J:,U,Il npeo6pd30adHYleM. NOx M0)I(e1' 6b1Tb 8BH,AY O'l*pKuaTenbHbIX 1I060'-lHhrX 

~K"I'OR AJUi 3KcrulyaTau.HK HnH J.lPYI'IIIX npodneM, CB!Il3dlUUDC C )4aHHbI:M. npeAllPHftTlfteM.. 

n03TOMY B c.rry'-{ae nepeo6oPYAOBilllKJI IlPHIOAJITCH .IlHmb npK6J11113lftTeJlbHble 04CHI('H 

AOCTKXIftMblX npH 061:ll'-l11h[X ycn08HHx YPoBHeH NOx. B uonJiX 

O'l*pl"'lI.~aTeJlbH.ble no6o'-lHhle ~KTbI 61,,"1> K MIIIHHM)'M)' HJ1H HC~C1tb{ 

6J1aT"O}J.apa HCnOJlb30BaHWO cOOTBeTCTBYiOOtHX KOHCTPYKl-lHOHHWt 3J1eMeH'J'08. 

7. COrJldeHO HMe~l1Mc.R. 8 H3CTOAJqoe speM.R. AClHHIolM, pacxo,u,w Ha 

C"JI:MraHVI5{ wrn HOl'lbIX YCTdHOBOK MaDiO C4HTaTI> He3Ha"lHTeJlbHbiMH. OAHaKO B cnyt.tae 
nepeo6opYAOBaH~H, HlmpWMep ~ynHbI)( :-IHepreTH"IeCKHX YCTaUOBOK, OHIft W'OJ'le6Jl1O'l'cSI 0'1" 

npK6J11113MTPJlhHO 8 AO 25 mnp.~~apCK~X Ha KBT ~neKTpo~Hepr~w 
(B 1985 rolIY). Kal(' np aB HnO, IftHBeCTHQHOHHble '3 ClTpaTli Ha CHCTeMN o'ni CTI<:11 

'l'OnO'-lHblX ra30B 3Ha4HTeJlbHO nr..l1ue. 

8. ~ CTaQHoHapH~ HCT04HHKOB 

Ha HOpMaJ1bH~ (OOC, 1013 Moap) 

MMJ1Hl'pdMMi'lX 

OCHoaa. 

q. l<aTeropMSI YC'l'dnOBOI< ClGiraHHfl OX8aTti8aeT ue4H, KOTeJ1bHble d.r'peraTbI, 

KOMMYHa.J1bHblC TeI1JlOBb[e YCTSHOBKIft ~ J4PyrHe OOIraHHH HCK'0I18CMOrO 

'l'Ot1J1l.'lBa C 3aTpaTa.MIft Tell.Jla 8b1me 10 MBT <Se, nepeMelflM8aHHH TOnOQHWt !'S:108 

CXMraHMft c ):(pyr~H nOTOKaMM KnK oOpa6aTb{~aeMbiMH MClTeplftaJIaMH. Ha HOAtiX H 

~ecTRYJOOl1!Ix yc-raHOBKax MOryr npMel-tflTbCSl .I1HOO OTAeJlbHO, JlH60 8 C04e'l'a1U11ft C 

APyrlt1.MK cne~e 'ieXHOJlOrHH C':01raHYlfl: 

a) HIft3l<O'TeM.llepa1'YpH"'~ pelll:.HM KBMepbl cropaHHR, BKJUOl.{cUI C':01!'aHHe B K'l;\Wm~eM 
CJ10e ; 

b) paOO"l'd c OrpaHHt.lCHHbIM aO:"1AYxa; 

c) YC1'.:lHOBK8 cneu.Ha.JlbHblX I'Ope.JlOK C MaJU:.IM OOP830B8HllteM 

d) B03SpalT.l0.Ht.1e "I'OnO'-lHOrO ra38 B KaMepy CI'opaliHJi; 

f) 

3KcnnyaTau.HOHH.bIe HOP'MloI, KO'l*OPbIX M0JtCJ10 ,D.OCTK'-Ib, l<pa.1'KO H3JlcntClibl B 

Ta~e 1. 

OrT.blT Up0M.bln.uICIIHoro nplIIMeHOliHH ~TOH TeXHOJIOl'HIft r.1I<lfIl'('jlnll'l. OrpaHW'-ICH. 
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w 

Pltbl~ 
TOIUIKB 

-----, 
n13006' 

I 

10 MBT ~/ 

300 MOT 

Ta6.nKl\a 1: 

'l'MI1 YCTaHOBK'K 

ClDU'alU'1e C npMMeHeHKeM 
peweTKM 

Cnu*aUKe B tntmUf.l.eM CJloe 
i) CTallMouapHaH YCTaH09Ka 

11) M06MJtbHaH YC1'aHOtlKa 

yl'JlH 

~ Ha actIO •• 
11) Ha BnaaHOH OCHOBe 

>300 MaT DlJ::Ml'aHHe lu.\Jtei:lH/lHOI'O yI'JUl 

i) Ha CYXOH OCHooe 

) Ha tlnaaHOH OCHoue 

10 MUT CxH l'aliKe IlKC-fMJUl)oi:i'HOrO MaCJla I 
.' 

300 MHT Clcl1l'aHllle OC1'a1'04HbMX 

nClln'tHl[)oJ.l)' K'fOtl 

-_.-
>300 MIiT DlcH !'aHHe. OC"ra'l'O'iHrlX. 

nectrre11 [)OJ.l)' 1<:'1'01:1 

--~.,-. 

300 MHT 

HekOliTpOJlK -, 

pyeMblK 6a30-

RhlM. 

300-1 000 

700-1 
1 300 

700-1 700 
1 

1 400 

1 

1 000 

~[~~~~~P~~~~ AOCTM~~ 

Ilepco60py' ' 

llQ.!:!1lli!.!!i!!!....:rfTI!.!:j!.Q!!~ ~/ 
bllllNIUlIIe 

HOBaH 

3Ha\leHKH . 1-----

I 600-1 100 
1 000-1 4.00 

600-1 100 
1 000-1 4.00 

200-400 

200-400 

I 100-300 

600 

800 

300 

400 

400 
200 

<600 
<1 000 

<1 000 

I 

<300 I 

L---
-

<3Q9.. ! 

~/ HOKa'jaTCJIH MOI!tliOCTH O"rHOCHTCSt K MBT ( IIOK83a1'eJlSiM 8110l1.HM01'O TeUJla C pa~6V1t1KOK 110 TOIUll10Y 

(001l(;;'e lIiII:iKiiK TeIUIOTI::IO~HaSi CIIOc:06110f;'1'b). 

T<~XliOJIOI'lIIqeCK'H)( K HeoHpe,AeJlellliOC1'H tI 0'T11OmeHIIIIII 

c.Yil(ec'n~YI(llltl1x YC'l'dHOBOK UPKl.:IOJlHTCH 'rOJlbKO uPH6JIH:$I1T(~Jlbilbte HeJIWIHllhI. 

ucex npKi:loJtI''1lV1b1X lIapilMCnpOI::l ItCOOJtbm.,x YCTauO~OK (10 MIiT - 100 
IOeTI->. 

xapaKTCptla UOBhlUlcnuaH 

7 
1 

6 
6 

6 
6 

3 

3 

3 

3 



10. 01.lVlC"rKd 'l'On04HOl'O rasa nyT~M YIK8 (IrI:30lrlPdTe l(aTWlMTllt411CKO ('0 

BOCCTa~08J1eH\UI.) SIB.JUieTCSI ,ll,Oflon~IItTSJlbHOH cOKp~eHVlH NOx ' 
~KTVlBHOCTb KOTOpOH ,ll,OC"rVlrasT lit 6ones. B perHous ~ B HaC'l'oRJ.J.\ce apcMft 
HaKonneH 3Ha4V1TeJlbH~~ OnNT ~KcnnyaTaqVlVl KOBWX YC"l'aHOeOK, 13 

4aCTHOCTK ARH I M~OCTb ( 
B CO"leTaHVlIIt C MO}J)f$HKallVl.su4:VI C?t('l;!!'i'.IHIHI MOXHO 

200 TonnHsa, 6\ 02) VI 150 

1.1. WHKB (Vl36V1paTe.nbHoe HeKaTaJlI11'VlYeCKOe 8occTaliowleHHe), npc,T.\C"ra'ElJU1lOU(ee 

O'-iHCTK)' Ton04Horo ra33 B l1.eruu COl(pcllJ(CliHft Ha 20- 60\.. ........ 
RBJUlSTCH 6oJ1ee TeXHOJlOrVleH, KO't'opas IIpsAHa3HCl4()1Hi AJUl cnellHwlbHblX 

'SHAoe npKMCIIC1H1\1. (HanpVlMep, nc"IVI ,l.'l.JUl pa4lVlHVlpOBaHHft VI C1I01.1'3HHSl ra3a [-la 

YCTaHosKax 6a30Bc~ HarpY3K(1). 

1'-. NOx Vl3 c-ra1ll.10HapHblx ra3CBblX TypOHH MOlICHO YMeHhmMTb rryTeM 

MOAH4lHKal1.KVI C1IOiraHVlR (CYXOK MeTOA) KJlVl ny"reM 8npblcKHs3HVlH ( 

MeTOA). 06e MepbI xcpomo OCBoeHbl Ha npa~VlKe. C VlX nOMO~~ MOEMO AOC"rVlraTb 

Bblopoca B 150 Mr/M3 (ra3, 15% 02) VI 

Bo3MOEMO nepeo6opynonaHHe. 

13. Bhl6pocbl NOx H3 C'T'allVlOHapHbIX ,tl9HraTeJleH BC C 3amtratnteM MOEMO 

cOKpaTHTb C nOM~bID MOAVl4lHKa~HVI CXVIiaHVlR 

CMeCH TO{J.JlVlSa H pel("PKY.1I.SlL\HVI 1Ih1XJ10nHbIX C n~blO OQHC1'KH 

BbIXJlOnHbIX ralOB (Ka'T'aJlHTVI~eC~HH 
Q,V1KJla, W<'B) _ TeXHVl1.Ie,pKaR VI 3~OItOMH~eCKaR ocyIlIeCTBVIMOC1'b 3'T'KX pa3.l1H"I,IIHX 

npOTleCCOB JaBHCH'T' OT pa3Mepa. THna ABHraTP.JUi 

pelD'lMa 3Kcnnya'T'al.l.HVI ABHra'1'eJ1.Sl (nOCl"OSllHl-lbUtJ 

~raHHR 6e~oK pa6o~eK CMeCK 'T'OnflVlsa n03BonRe'T' 

800 Mr/M! (5% 02), npol(ecc WKB 
( 02)' a Ka'1'aJlHTH1.IeCKHK npeo6pa30Sa'1'enb 

D~OPOC~ AO yp08H~ H~e 200 Mr/M3 (5% 

14. npeABapH'1'eJlbHorO 061GH'a paCCMaTpKElaeTCR 8 

nepCneK'THBHaR '1'eXHOJ10 rVlH I OfiJlaAata1t.aR IIOTeHqVlMOM CHltClCeHMJl 

TOnO'"IHOM ra3e HOBbIX H AnMC'1'B~qHX ue4eH ~ 06~ra 
npHOJlVl3H'1'eJlbHO 8 300 Mr/M3 (10\ 02)' 

ypOllUfI 

15. NOx B Hepa:'lfi;)MeHHHX [IOTORaX npoVl3"' ..... nr"l'J.lI/> 

1<'HCJ1OTbI C a15COp6IlVleM HpH £I!:iCOKOM AdBJleHHH ( MOI'YT ae npeBi:.!IUaTb 
400 TalOtx )l(e f:lbl6poca MOJI:HO AOC'1'IA.~b C 1l0MOll.lblO i':I.6COi061 

cpeAHeM naBJ1eHHVI B co~e'f'dHHH c npolleccoM a<:B KJ1H JOO6b!M CiHW[OI'WHlhlM 

npOl(eccoM COKPam;eHVlR Bhl6pOCOB NOx. B03MOJI:HO f:lClfrHe. 

14 ~ 



I!. TRXHOJlOl'VU1 SOP b &bl C IlblSIX)C1\l>'!M NOx Yl3 MJ<;XA[ {Vl4I!;CKIttX. 

TP AHCfIOPTIIhll( CP I:!;JJ.CTB 

16. B ~KcnO M~xaHK~eCKKX 
np'V!.l10llteHKK. BX0/l.SlT TpaHcllopTKble 

nepeso30K. a MMOH.HO 

cpeACTB, paCCMClTpl-'lI:lClOI'<'i!'oI.,l( a HaCTOS\IlICM 

,,,,Ill a BTOAOPO~ihlX 

daTOM06KJU11 C ~CIt:lI ... UiOBWM M Ai>i3eJ1bHhIM 

AB M r a:Te..rr.s:u-ut , -rpaHC nOpTH.bI.e 

cpe,ll.CTBa AJ1Sl "H:lreJTblX YCJ10BMH 
COOTeeTcT8~qaK cc~a Ha 

HOpMaJl bH.bl.X lit TpaHCllOp'l'lllle 

I N1' N2- N3)' 
npHHHTMK eRMHoo6pa3~ 

~'aep~eHKR npe~eTOB 

cpeAcTB 1958 rOAa. 

17. AaToAop~ TpaHcnopT SlanaeTC& 

NOx so MHOl'HX M 

HaQMOHaJlbH~X n~6POCOB. TD,aH~D~t~We 

TlBlu"aTe.neM npMXOAMTCft. ABe 

18. TeXHonorMK 60pb6Y c 

CPA/l.CTBaMH K,paTKo M3nOXeHY 

TexHonorVtH co CCYnKOH Ha cv~,c~'a~~~ 

Me~HapOAHYe HOpMW 

AenaeTCft. 

cpenCTS eMI' M2· 
Kacal<Bl~Mc", COI'JldmOHVtSl 0 

it 0 B3alllMl-tOM llpVt3HaliVtM 

MeXaHKy.eCI<'HX 

MCTOlUiMKOM aHTpOUOrOllHOro 

06"nt'ld 

C 6eH3MHOBbIM 

aBTO.qppoJnioro TpaHClIop,'a. 

KWHemHKe KOHTponbHYe MCnYTaHKR TonbkO OTp~~ n.B~eHMe B ycnOBKRX !'OPOAOB H 

KPYTI~ qeHTpoB, HMXe oqeHKM OTHOCMTe.rtbHYX yqHT~B~ 

ABHXeHHe c 60nee BYC01<'OK KorAa I:IhU5pOCbl NOx "MOryT 6blTb OC06CHHO 

19 • f10K a3 aTenM AOnOJlHKTenbHYX npOH 3 BOACT 8a no 

npKBCAeKHwe s Ta~ax 3 K 6. npeACTa~ C060K oqeHKK 

cei5eCTOHMOCTK. a He po3HMY.H.bI.Q '{CHbI. 

TexHonol'Hft.M , 

20. BaXHoe 3Ha4.eHKe npK Q6ecnetiCHHM Toro, 4.To6'b1 Ha AOCTH['a,r[OCb 

nOTeHI.l.~anMloe CHKlCeHMe HOP" • HMeeT I<:OHTponb 3a TeXH0J10 

npoM3BOACTBa K 3KCIUtraTaQHeK Kcnonb3yeMbIX 

21. ~ TeXH0J10PHH, B KOTOpyX Kcno.n&300aHHe KaT4nVtTMy.CCI<:HX 

WIM KOToplAe OCI{OBaH'bI Ha IoiX MCflOJ1b30Ih:!lHMK. 

He3T'V!.I1MposaHKoe TOIIJnl.~O. ABKlIroHloie TpaHcnopTHYX CPCACTS, OCHaltleHH,blX 

1<'aTanM3aTOpaMM, 3aBKCMT OT 1l0BCQMeCTHOI'O HaJ'IMtfHSl 6ell:'Hma. 

22. B Ta6.n.Kl.l.e 2 1<'paTKO H3.noxeHIII OHM 

McnOllb3YlO'l'CS\ 8 Ta6J'Du.te 3 AJ1H pa3nHy.I1'b1X 

TpaHcnopTHblX cpeAcTB C 6eH3KHOBWM ABKraTe.rteM B COOTB8TCT8KH C nOTeHL[HaJlblihIMM 

B03MOXHOCTRMM cOKP~eHM& Bbl6pocoe NOx • 
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• E:!lK R.1S-M 

B. ~ceM6ypr - 1985 

C .. CTo&c:rMbM - 1985 

D. Kan~PH~R - 1989 

HC + NOx: 19-28 rl 
KCnbl'TaHl{e 

HC + NOx: 
1.4-2.0~: 8,0 1"1 

MeHfte'TCR TOAbKO K 

rpynno80H TeXHOAorHM 

«1.4 n: 15,0 1'1 
McmrraHMe 

>2,0 n: 6,5 rl 
HCl1h!"l'aHKe) 

0,62 r/KM. 
0,76 r/l<M 

NOx: 0.25 r/KM 

16 -

JMliellIHMK C'T',UUIllID"T" E3l( {rtpcHI!I1.J(O }JI 15, 
B~aR cepMIO nonpl!lSOK 04 B COO'l'r!()'rCTBI{M 

C COrname·HKeM 1958 rOAa, ynoMRKYTI,IM B 
rt)"'KK"'l'e 16 • 'l'al(XC8 

CIft'lM $tKOHOMK"l6CKKM COO6uteC'I'BOM 

THaI! McnblTaHKR It ropof,l.CKMX 

yCJlO8K~X F.3K R.1S. rtpeAen 8N6poca Me­
RRe'l'CR B 3aSKCKMOCTK 0'1' MaCCbI TpaHC­
DOp'l'HOrO cpeACTua. 

KOTOpble 

HKe 1988~1993 rOf,l.OB B 

BBeACHbI B 'TQ~e-l 

poneI{C!!(OIM »KOHO~ 

MHQeCl<OM OHM 06C}"l1!:AaJlKC If> Ha I 

COBP.~HMM CoaeTa MHHMCTPOB E3C B 1,1 

e 1985 rOM K B KOUeqUOM 
C"IeTe 6b1JlK npMHRTbI It 1987 rOAa. 

ItHt(Jl MCm.rr!.'U{K~ n r"opOACK'IU: 

YCJlOBMRX E3K R.lS. ~ ABK-
ra'1'lI!.J1eK 06'beMOM >2 JI, KU npaRHJlO, 
cOOTBeTcT8YlO'l' C'TaHjl;ap'l'aM CUIA-1983. 
CTaKuaDT:bI AnH 06'beMOM <1,4 n 

OKOHqaT~nb:KWH cTAHjl;apT ACUMCH 6~Tb 
KOH~a 1987 rOAa. 

of51.eMOM 1,4- 2 n 
OTHOCHTClI KO BeeM <'lSTOMOeiM.lUtM C 

AK3BJlbJibIM ABK~aTeneM O~MOM >1,4 n. 

L"'T'.!IMD<lDTlII AJISl HBllKOKaJU,HOI'O :l1'3K:OUOA8-

TeJlbCTsa. OCHOB<1lHHblC Ha "'H'l'OrOBOM p,Ol'\y· 
MeHTS", nOCJiS CTOKTOilbM-

CNore cOBs~aHH~ 1985 rOAa MKHHCTPOb 
BOCbMM CTpaH no BonpocaM cpe~ 

1V:l. cT8Hjl;ap"i.lM OM-1987 
co CJ10,Q)"laqMMH npollBAYpaMK KCllhlTaliHK: 

npollBAYpa HCtlbl.'I';:H1Hiit CIlIA 

~KOH()MKK TOllJ'lKl:la 

npe ABr.oteHMM no aB'rOM8{'Hc'rpanM. 

1989 1'0/.\8. 
HCflbl.'1'/Unl>l ClIIA. 

DBG/.\Blibl. B llETll1.'S i 
H8qKHa~ C ~V/~Ji~n 

HPolloAYpa 



COkPall'teHKe 

CMelUlHHoro 

BY6pOCa NOx, 
(\) 

}J,onOJ1HKTenb­

Hble 12/ 
fr{3,ttep1O<K 

npOK3BO):lCTaa 

( rOA. 

ma. 

nOK'a~aTeJ1b 

nOTpeMeHKSi 

TOI"UTKSa ~/ 

A. OCH08HOK sapKaHT (061,f4liw;. 

B. 

c. 

D. 

ABKraTeJ1b C C~CTOMOK KCKPO-

80ro 3axHraHKJI, ocHaLqeHHbl.K 

Kap6lOpaTopOM) 

b) 

TOnnKBa + 
PSI" + CKc-reMa BTOPK41-(QK 

nOAa4H B03~xa ~/ 

AeKCT8HJI OTKPblTOI'O 

lI.KKna (+ PSI") 

CmtraHKe o6eAHcliHoM 
CMeCK C KaTan~3aTOpOM 

oKlllcneHiUl (+ PSI") 

KaTamt3B.TOP TpoKHoro AeMc1'IuUl 
3aMKHYToro ~KKna 

25 

55 

60 

90 

100 

200 105 

150 103 

200-600 90 

300-600 95 

350-650 9 

~eliO'"l.HJ,le 3Ha~eHKSl cOKpaDlcHHJ'L CMemaHHoro IU,j6poca K [lOKa3aTCJlH 

nOTpe6JleHiUl TOnnHBa yxalaHbl ~ espOneH,CKKX aBTOM06KneK cperoloro seca rtpK 

B 

~/ )lonOJLHKTeJ1bHye MOI'YT 6btTb llhlpCl)ICCHbI. 60Jlee 

peaJl'MCTK'I.{HO B npoqeHTax O'T aBTOM06HJ1jl. OAHaKOI UOCKOJlbk)' 

C'1'Oll!.MOCTH..ble pac4eTW npeJQJ.e Bcero npMBoJ!)lTCSl JIKIllb AJUI. ycn08HOI'O cparmCHl.tSl, 

cOXpaKReTCSl 4lOPMyJlIIIpOBK'a nepBOWI)'-lMbHblX Jl.OK')"M(:HtTOB. 

£/ ~P CMewaUl;{Oro 8bl6poca NOx '" 2,6 r/KM. 

nOJ1HOCTblO OCHOSdHO Ha AdHKblX fVUl 3K'Ctu!pHME!HTanhHbI.X ABHl'aTeJU':"!iiI. 

rtpaKTK'I.{eCKK He C}"QI.eCTsyeT IIpmflsOAcTBa TPlI.HCIIOPTHbIX cpeACTIl, OCHB.lIlCUlihlX 

ABMraTeJlRMK C CmU'i'JHMeM o6eAHeHHOM CMeCK. 

- 17 -



23. c-raH"ll,ap1'bI. Bbl6poca A, B, C K 0 'BKJlIO'.idlOT npe,qeJw 110 Bht6pOCClM 

yrnesogopol1a (HC) H OKHCK yrnepoAa ( B 'I'a6nHL\e 4 YKd:3t'1Hbl 
ou.eHKH cOKpa~eHH~ Bbl6pOCOB An~ 31'HX no O'I'HoweH~ K 6a30BOMY 
ypOBHID E3K R.15-04. 

COKparqeHHe Sbl6pOC08 

CTa a T (\) 

B. Ca) 30-40 
Cb) 50-60 
(c) 70-90 

c. 90 
O. 90 

" 

24. Hl-.{l{eWH~e ,D.H3eJ1bHble dSTOMOO1l\JU1 MOryT 

HC COKp~eHHe BblOPOCOB CO 
'\ 

50 
40-50 
70-90 

90 
90 

nw6pocoe NOx" npe~6JlJtcMblM. c-raH,qap'I'aMH K 

Bbl6pocy TBep~ 4ac'I'~, a 1'a~ ~eCTKHe Ha NOx CTa~apTa D 
03Hd4alOT I 4.1'0 nOTpe6ye'l"Cfl A.aJlbHei4mee Bc'pmeHCT~""'''M''' J.tH3enbI1h(X uaCCaxMpCKMX 
as'l"OM06KneH. B~4a~ YCTaHOBKY TOnnKBHOrO 
KOHTP~, npKMeHeHKe YCOBeprueHcTsoBaHHNX CHCTeN 
peu.KpKY~u.~ BYXnon~ ra30B H HcnOSlb30aaHHe B 
HaC1'OH1l{ee BpeMR C)'ll(eC1'BYKYl' JU1U.Ib 3K'CnepHMCHTaJ1bHNe TpaHcnopTHble cpeACTBa T<1K'OrO 

THn<1 (CM. 1'<1K'Xe Ta~~ 6. CHOCKa 2/). 

25. MeTo~ 6opbOW C BWOPOCaMH 
np~CHKMbI. Ha npaKTHKe, OAHaKO COKp~eHKe H3Aep~H H KOMMep4.eCKHe 

$aKTOPbl BpeMeHH pea.nH3au.HH 3aKa30B MOryT pa3J1H~aTbCK. 

TpaHcnOpTHYe cpeACTS8 C 6CH3HH08~ ABHraTeneM~T~enwx YcnDftMM ~KCnnyaTa4HH 
( ~2.t....ll3..t.-.!:{ 2-t--.N.3 ) 

26. 3ToT Knacc TpaHcnopTH~ CpenC1'B He3Ha~HTeneH B Repone H 
)'MeHbmaeTCSI. B ROC1'04HOH YpoBHeK NOx B COOTBeTCTBHH co 
C'I'~apTaMM CIllA-1990 H ClM.-1991 {CM. MOilHO AOCTHlI:lb ftPH He(5o.nMflMX 

H3Ae~al( H 6e3 3Hall:lHTe.nbHOf'O ycoeeprueHcTBOBClKIIISI TexlionorHH. 

Tp<1HCnOpTHble cpeACTBa c AK3enbHbIMH 

(~2Ll13~2L--.!!3 ) 

27. B Ta~e 5 KpaTKo npeAcTaaneHbI 1'PH 
Kcnonb3YlOTCa B Ta6nHu.e 6 AnR KnaCC~HKau.KH ~n,ur~r'~~. 
TPdHcnOp1'KbIX cpeAcTB. npeAHa3Ha4eHHblX ~ TftXenwx 

- 18 -



B COO'!"SeTCTI::IKK C nOTOH4KBJlbHhIM COT:q>a.rqeKKeM BblOPOCOB NOx. Koii$Kr'ypatlHJl 

;qBKraTeJleH OCH013HO['O BapKClHTa K3MCHJ'leTCH. npM :!)TOM npO)lB..rule1"l;X TeH,t\enl\KR 

OTKa3a OT ABHraTe.neH c eCTecTaeHH~ H~eOM K nepexoAa Ha ARKraTeJ~ C 
T)"p60Ha.AAYBOM. '!ITa TeHABHIJ,HJl Tpe6yeT nOBI:oICHTb xapaKTepHCTHKH uOTpe6J1eHHJi 

T01l.J1HBa OCM08Horo BapHI!lHTa. rIo:!)TOM)' cpaBHHTeJlloHHB Ol..l.eHKK nOTpe6.rleHHfl. TO[1JlHSa 

He Bl<JlIINeHbI. 

I CTaHgClI!T _ 
i 
, I !:!lK R.49 

IlpeAenH IIYGpocOB N~ (1'/1(8'1'. \.l) 
18 

3 aMe\.latUtUl .1 
HCnblTaHMe 13 B~OB ; 

11 aJll\-1990 
tU 0lIA-1991 

8.0 
6.7 

I npKMBHfl.eMHe B HacTO~ee BpeMR 
o6~e ~3enbHYe ABKraTeJlIII C 
npRMYM enpblcKKsaHHeM 

11 12/ 

III 121 

TypeoHa.AA)'B + noc.neA)'Klltce 

oxn~eHKe + 6anee n03~ee 

BnpblCl(ln~aKMe 

(MoAM«l!MKilI..\M K'aMepw crOPaHKft 

K npoxo/J.a) 
(ManoBepORTHO. ~ ABKraTenH c 

eCTeCTBOIUl.bIM H81JAYBOM 5YJJ.YT 
OTSe\.ldTb Tpe50BaHHRM 3TOl"0 

CTaHAapTa) 

AaJ1bUeMmHe ycoaepmeHCTIOB8HHR 
TeXHonorKK. nepeqHcneHKbIX s 
CTatqtaPTe I I • B CO\.leTilKMH C 

M3MeH~R peXKMOM Bnp~cKHBa­
HHft K McnOflb30BaHMeM 3neKTpOHMKH 

flpoM.eliI:yT04Hoe HCru.lTClHKe ! 
l1J?oMexy"ro<.(Hoe .Hcm.rrdtu«e I 

Ol\eHI<8 

co1q)alll.eHK.R. 

Bbl6pocOB NOx , 

40 

50 

~OnOJ1HKTeJ1bHble 

npoK3BoACTBcHHble 
K3ABPEI<K (1984 ro.u.. 

ClIlA 

115 AOJUl. CI.Il1\ 
(69 . .zr.on.n. am\ 3a 
CqeT CTClHAapTa Ha 
Bbl5POCbl NOx) r;./ 

404 AOJ'Yl. cmA 
(68 .zr.0JUl. anA 3a 

C\.leT CT8HAapT8 Ha 

8bl5POCbl NOx) r;/ 

~I Yx.y~eHMe Kd\.leCTSa AM38JlbHOrO TOnRMSa OTpK~aTenbHO nOBnHfl.eT Ha 

BYGpoc III MOxeT CKa~aTbCft Ha nOTpedneHKH TOnnMS8 y TpaHcnopT~ cpeACTB, 

npe~a3Ha4CHH~X ~ T~enYX H nerKMX ycnolMK ~Kcru~aTaqMM. 
!:!! nO-npeXHeM)' IlB05XOAKMO npooepHTb El IlIH.pOKH.X Ml!lcurra6ax. H.aJ1wute H08bIX 

1<OMI10HeHT08. 

r;.1 ,ltdHHhtM 45anaHc o«5ycnOBJ1CH. MepaMH 450Pb6!:1 c m,,u5pocOM TBepAblx. '-IaCTI4lJ, III 

APY I"'MMH. cooepaxeH'III..R.MM. 
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I hereby that the 

foregoing text is a true copy of 

the Protocol to the 1979 Convention 

on Long-Range Air 

Pollution concerning the Control 

of Emissions of Nitrogen Oxides or 

their Transboundary Fluxes, concluded 

at Sofia on 31 October 1988, the 

original of which deposited with 

the S of the United 

Nations, as the said Protocol was 

opened for 

For the raI, 

The Legal 

Je certifie que le texte qui 

precede est une copie conforme du 

a la Convention sur la 

pollution atmospherique t a 
distance de 1979, relat!f A la 

1utte contre les emissions d'v~"u~;~ 

d'szote ou leurs flux 

conclu a le 31 octobre 1988 

dont l'original se trouve depose 

du re general de l'Organisation 

des ons Unies J tel que ledit 

Protoc.ole a ouvert a la signature. 

Pour le Secretaire general) 

Le Conseiller juridique : 

\ 

Carl-August FleisChhauer 

United Nations) New 
21 November 1988 

Organisation des Nations Unies, New York 
le 21 novembre 1988 










