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Abstract

Background and Objectives: Thermal power plants with significant consumption of fossil fuels play
a major role in the production of air pollutants. Nitrogen oxides are among these pollutants. So far,
none of Iran's thermal power plants have been equipped with technologies to reduce and control
nitrogen oxide emissions. Considering the necessity of reducing pollutants caused by fuel combustion
in the country's power plants, and imposing excessive social costs due to the excessive emission of
pollutants, this article aims to provide a solution to analyze the factors affecting the selection of
reducing technologies. Nitrogen oxides with the origin of power plant activities and also their
prioritization and selection with the approach of investing in technologies to reduce the emission of
this pollutant in Iran's thermal power plants has been done.

Material and Methodology: In this research, first, with the widespread knowledge of the researches
conducted in this field, the existing technologies in the world and also the most important criteria
influencing their effectiveness have been identified and in the next step, in order to adapt these criteria
to the conditions of Iran, Fuzzy Delphi technique was used to finalize the criteria. In order to weigh
the criteria and then rank the existing technologies, the new SECA ranking technique is used.
Findings: The results showed that IFGR technology, OFA, Flameless Combustion, LNB and FR(Fuel
reburning) were the first to fifth priority of technology selection, respectively.

Discussion and Conclusion: The sum of these technological assessments will help to create more
suitable and sustainable environmental conditions and less vulnerability of ecological systems.

Keywords: Air Pollution, NOx Reduction Technologies, Analytical Hierarchy Process, Fuzzy
Delphi,SECA.
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1- PROMETHEE
2- Delphi method (qualitative evaluating approach)
3- Ranking of criteria and equal weights
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Table 1. Introducing the technologies discussed in the research and references to technologies that reduce
nitrogen oxides from power plants
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1- SCR

2- SNCR

3- LOW NOX Burners

4- Over Fire Air

5- Pulsed corona discharge

6- Flameless Combustion

7- Fogging process

8- Water/Steam Injection

9- FR(Fuel Reburning)

10- EB(Electron Beam)

11- Pulsed corona discharge

12- EB(Electron Beam)+ Microwave
13- EB(Electron Beam)+ FWD(Fine Water Drop)
14- VIVIRAD gas scrubber

15- Absorbtion
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Table 2. Introducing effective criteria in technology selection
&0 ;Lo &0 ;Lo

AER ALV Slongg Sluls ol | FLFCFAUFANY.YA =l Sl
FOTVYAOA | eSS (Sumy gl LTy S595555 3,18 51 (B Sy (59,95 e
¥y pls olge 4t 5 .y 5L 0,90 slad
F1YA0A &5 B pan plye \AR AR’ ol 6 S abs s a0
feaA S92 g0 o il yliue .Y ein (6,108 ey 4l 3o
feaA Ceal l5e Y ol Gpae Gl
\n% NEYAERN IO

ol ¥ Jou 28 4 ol ilw ey s 9 15

NARAREAR ALV ARD)

. N
J ol oy Gl @ ) Vj=[Xij] 1Sy G

n
8 Jaibiw) Byl oo S oo a5 e Je{ VY, L, Ml
4 0gd o0 Blod Jlae po (550 GBlimil (0)) Jlop o olic
Ol (S o8 oy b jlre (Jloo Bl il e jolaie
il oS 50 amline 2me jsbo @y 1) ajlss oy 5l i j0
J&Te 10y, el 5ol Jlre o (Stan Slsie 4,
P 5o W55 o0 T s 2 S50 S5 0 (MY}
ST ke ()0) ams Gl |y 508 slajlre ] Jlme o
Jolo polie am B 55 e 29800 Jol> ¥ oakal,

Sebse Jloy A g A Laly, &b 5l T 5 Of gl ens

X if jeBC, ®
N mMaXk X;j
Xi = mineXy if jeNC,
Xij
o ™)
7T; — IZ:(\ - r,-u)
=\
v o, )
O = m
ZGI
1=\
§ - *)
TC; — m
ZTCI

T 50 (el V& doleo g o0 (9N g b A FEREINCES

o Sl SSa ¥l S L pln s ggeme oS 0

Opgh slaidliisle

T Lol (9 Slp a0 €9 99 (2L, Je (9% ln
O das wz Joe el bjlas o Sledlbl | Sion o
o5 Jila 5 a3 5o LIS o Shes il yislas JLio
@ O9ige Eyeme Jho Sl aniS e (IS o Shee Gails,
& Egoime  yuitred 0gd oo oolainl Bos Al s
Joe K8 Blaal U oS oo oolainl a2 0 bl 51 Sl =il
NLMCDM Joo 6 oS oo 28 () 0) oS iy p5 1,
Wj ’je{\""-'-))L.t-‘“’f“d)jsﬁw-.'.)b)l-:-'-"m 5 anyS
) S peedd Guyile cod (pay Cawl patie (M}

RO JSE 5 e yile wibe

250 (6551 o a0l ools plais polde uw g
5 ko il slaclay U0 O ST el 4y axgi b lse
L e 9 Bg oo 551850 O alaily 3oyl 5l o 5 s
G20 BC a5 wigi o 5w lay & atal, 5l ool
i Ogllasls Lo lns Byne NC 5 Collas (sl lns
Jol s jl g axtasd ogllas slalas 2L 5 o9 (6,15
"o il 090 o0 03l (g5l Jloyi 61y 7 el

ad> o 5l ooel s 4 slo lro 4 Az g3 b idgh (S




YfO e B H9LS (guiua ) 9 (5)9Ls Skl yige Julge Julxi
S-:i(})-x-’?‘ Vie{\,\’,...,n} QAP Oweds WY dolas o SooS cue el S leie 4 €
! - 17\
p= . .
2 :i( _ N)' Ov) Gl S8 4y p3¥ .l S bl gy ggeme 45 WIS e
v~ = \Wj~Gj
= . 00gdme (ylgie 4y SxgS Cude ol )l S e 4 € a5
S N \f ' i
Ae=2(wj=ny) o ol asdlls ol b, Lwe 356 gl ol
o P ol Rl 0 O (50 Pogmtte BB)Lro ()9 Sp by
V0
2o, o | ons mabits y. L
= } el 005 e . S S Tl
i<\ Vie{uv,..m} 0%) Voo o
i) ’ maxZ =), =B, . a0
Wi =& VYje{,v,...m av) .
] st. ).<S. Vvie{y..n} 1))
Gé.!o aoliiow pp s -Y Jous
Table 3. Delphi questionnaire result
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Table 4. Normalized values of verbal variables Matrix of decision-technology
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Table 6. Ranking of technologies with different 3 values
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