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Abstract

As the public interest in environmental issues increased, the “Act On The Integrated Control Of Pollutant-Dis-
charging Facility” was enacted. Through the integrated environmental pollution prevention act in which 19 indus-
tries with large environmental impacts are sequentially applied, pollutants can be managed in a medium-integrated
manner and integrated permission of the business unit is possible and BAT can be applied to enable a scientific and
proactive environmental management system. This study analyzed the overview of BAT reference documents (BREF),
BAT setting procedure and method, and then suggested the development direction BAT and BAT-AEL monitoring

method of a Electricity and Steam production facility.
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Fig. 1. Sevilla process for BREF.
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Fig. 2. Process for Korea BREF preparation.
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Table 1. Contents of EU BREF implementation decision.

Classification

Contents

BAT-associated consumption levels

BAT-associated performance levels

BAT-associated environmental performance levels

Usage per product mass (ex: kg/t, MJ/t)

In the case of energy and water usage, it is expressed as the usage per
raw material mass (ex: MJ/t, m/t)

In the case of waste generation amount, it is expressed as the product
mass per waste mass (ex: kg/t)
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Table 2. Pollutants according to fuel type.

Ao olslet Mg 287

Fuel type Water pollutants Air pollutants
Copper (Cu), Lead (Pb), Arsenic (As),
Mercury (Hg), Cyanide compound (CN),
Organic phosphorous compound,
Hexachrome (Cr*), Cadmium (Cd), Fluoride compound, Formaldehyde,
RPE Tetrachloroethylene, Trichloroethylene, Hydrogen chloride (HCI), Benzene, Phenols,

Phenols, PCB, Selenium, Benzene,

Carbon tetrachloride (CCl,), Dichloromethane,
1,1-dichloroethylene, Chloroform, 1,4-dioxine,
DEPH, Vinyl chloride, Acrylonitrile,
Bromophorome, Acrylamide

Lead (Pb), Chromium (Cr), Nickel (Ni),
Cadmium (Cd)

Copper (Cu), Lead (Pb), Arsenic (As),
Mercury (Hg), Cyanide compound (CN),
Organic phosphorous compound,
Hexachrome (Cr®*), Cadmium (Cd),

Fluoride compound, Formaldehyde,

Solid . Tetrachloroethylene, Phenols, PCB, Selenium, Hydrqgen chioride (HC), Mercl'lry (Hg),
Flaming coal . Arsenic (As), Lead (Pb), Chromium (Cr),
Benzene, Carbon tetrachloride (CCl,), . . .
. . Nickel (Ni), Cadmium (Cd), Acetaldehyde,
Dichloromethane, 1,1-dichloroethylene, Ethylbenzen
1,2-dichloroethane, Chloroform, 1,4-dioxine, ylbenzene
DEPH, Vinyl chloride, Acrylonitrile,
Bromophorome, Acrylamide
Copper (Cu), Lead (Pb), Arsenic (As), Fluoride compound, Formaldehyde,
6+ .
Petroleum coke Mercufy (Hg), Hexac}'lrome (Cr®), Hydrogen chlorlde. (HCD), Fead (Pb?,
Cadmium (Cd), Selenium, Benzene, Chromium (Cr), Nickel (Ni), Cadmium (Cd),
Chloroform Mercury (Hg), Hydrogen cyanide (CN)
Copper (Cu), Lead (Pb), Arsenic (As),
(Waste)Wood Cyanide compound (CN), Organic phosphorous Chloride (HCI), Lead (Pb), Chromium (Cr),
compound, Hexachrome (Cr®*), Cadmium (Cd), Nickel (Ni), Cadmium (Cd), Arsenic (As)
Tetrachloroethylene, Phenols, Selenium
Copper (Cu), Lead (Pb), Arsenic (As),
o Heavy fuel oil Mercury (Hg), Cadmium (Cd), Benzene, None
Liquide Chloroform, DEPH
LSWR Copper (Cu), Phenols, Dichloromethane None
Copper (Cu), Lead (Pb), Arsenic (As),
Gaseous LNG Hexachrome (Cr®*), Cadmium (Cd), Phenols, Chloride (HCI), Chromium (Cr), Nickel (Ni)

Selenium, Dichloromethane, Chloroform
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39 2= Ao fE oMEEA(N,0) ABAdelt
WA o 2 AaieE-e A o T} Prompt NO,,
Thermal NO,, Fuel NO 2 G2 %=6] Thermal NO, =
A FE7F 3, B2FQN AFATL] AeE
o] A EHER o5 WAIEH] st ALY {55
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o 4 JAT oEE A (N,0)7F AP HER A7t
S71HE ALY S A2 17 F A5
Ao eHdEE A FtE AANE davt dok
(MOE and NIER, 2016b; Shin et al., 2016).

fr A5t Thermal NO, 9| A& LA|sh= FAl oF
FoHA 4 (N,0) 9] @S AFHE WAISH=S A A5t
Jon, drol FiRol e oMt A(N,0)9] Hj
5= M G0~150mg/Nm’)E I AAH(IPPC,
2006b).

=4, LHEE Y viE AR Al AREE WAIA
Ao A HiEE= 24 2 dEHl dE a7t Zast
o EAQl d2e A7) 2 F57] BAAEA 2
ARgsh= FmfQl V,04/TiO, Zfjofl SUAI 2 ol
e 84 (Urea)s AMEStY A2iteeS A9 4
5712 A= BA Q) AEE Zuf S (Selec-
tive Catalytic Reduction, SCR)o] & 4= Qlt}. 3}x|gF A
g2 Zuf 2 (SCR)E FAaAEHES A 7AI71 AR,
SAloll NH; slipe] A4 %7] 2ol =9 X427 2
83}, NH, slip2 SO,2} w314 NH,HSO, (Ammo-
nium bisulfate, ABS) ¥ (NH,),SO, (Ammonium sulfate,
AS)E Fsto] dulef R4S FEAZ 4 Q7] d&
of 27187 ¥o A= SCR ZAE AHEE 7% A4
3 gEYot SdA 9 = AAISteIoF gt (Chon,
2016; MOE and NIER, 2016b).
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Table 3. BAT of electricity and steam production facility.

Classify

BAT

EMS (2)

BAT 1~BAT 2: Environmental performance improvement and index
setting of electricity and steam production facility

Monitoring (1)

BAT 3: Monitoring techniques

Combustion performance (2)

BAT 4~BAT 5: Improving the environmental performance of
combustion facilities, minimize pollutant emissions

Energy efficiency (1)

BAT 6: Energy efficiency improvement technique

Diffusion in loading, storage and
handling of fuel and additives (2)

BAT 7~BAT 8: VOCs emission reduction technique, emission
reduction technique of gas containing odorous substance

General BAT Water emissions and water BAT 9~BAT 10: Techniques to minimize water consumption and water
consumption (2) pollutant emissions
Waste, by-product and residue BAT 11: Minimize waste generation techniques
management (1)
Noise (1) BAT 12: Minimize noise generation techniques
Prevept soil and groundwater BAT 13: Soil and groundwater pollution prevention techniques
pollution (1)
. . BAT 14: Pollutant reduction technique in accordance with dissolution
Design and disassembly (1) . . i
upon introduction of new facilities
BAT 15~BAT 19: Improving the environmental performance of
Coal combustion facility (5) combustion facilities, reduced air emissions of NO,, NH,, CO, SO,,
HCI, HF, dust, heavy metals and mercury
BAT 20~BAT 24: Improving the environmental performance of
Solid biomass burning facility (5) combustion facilities, reduced air emissions of NO,, NH;, CO, SO,,
HCI, HF, dust, heavy metals and mercury
Lo " - BAT 25~BAT 28: Energy efficiency, reduced air emissions of NO,,
Liquid fuel combustion facility (4) NH;, CO, SO,, HCI, HF, dust, heavy metals and mercury
BAT
; . . BAT 29~BAT 33: Energy efficiency, reduced air emissions of NO
accordin, gy Y, o
to fuel & Heavy oil engine (5) NH;, CO, SO,, HCI, HF, dust, heavy metals and mercury

characteristics

Light oil gas turbine (3)

BAT 34~BAT 36: Energy efficiency, reduced air emissions of NO,,
NH; and CO

Gasification facility (4)

BAT 37~BAT 40: Energy efficiency, reduced air emissions of NO,,
CO, SO,, dust, heavy metals, NH;, halogens

Natural gas combustion facility (5)

BAT 41~BAT 45: Energy efficiency, reduced air emissions of NO, and
(60)

Steel process gas combustion
facility (8)

BAT 46~BAT 53: Energy efficiency, reduced air emissions of NO,,
CO, SO, and dust

u}
=
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3
£ 99BA MEYES §7108 nET 5 9
S, B F1EA A oleiat A
& HAH7871ME AN Bat oot
A7) 9 57 AL
oJAlEEAT MEHEE ol% AU 4 Y

B8 AL 9% Th 7o) HgHch AT o
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T SCR ZAE ol&3to] NOE A4 Eart Ql
o @A S HFZEIY ZIEAE odAl aE
A FEE AT E34 7I¥E AFTR Iz AN
sk QAT of T AT A9 AaakerEol &
7¥a 2 itk g Aerelo] glct.

ST EU 71249 A% 55 A47187188 4
23 Ao AT AT HABE A RS
t}. 250 NO, AZL 93] SCR EL SNCRE A
83 A9 NH, slipo] A4HEE B A18FL 3
23} 3lHA NO, A7 £8-& A 7]7] Y& SNCR
wTh SCRE A8 AL ARt

4718714 71EAE AEY 2 BESTE 9
@ rlolEdele® A HEER FF 7124 19 Al A}
8450 7454 2 B84 FHS 99 HArkeA
x| go] oo AT 2AEY N2 AU YT o
2 Az 7S vz ) 244 Zavt Qi

TS AEE HH7HE7I™C] 24H BHLEES
A7|h=A ARE sty HHrIErIHeR A4
stofof gieh. ghef 227871 A& Al A &

d=do] anroz FojHuE dfrjlegEd %
H, {718 59 TALE st 242 SHed

2 gugthd HA7HgTIEoR AR GA A
He 9@BAL A AT U, 4F 22
5 AAHG 200187 0B WE £EL T

of HF7HgrIYeRe At RS
(Park, 2017).

2%stelof gt

4.2 X|HIIE71'Y AUl ES4+F (BAT-AEL)
HFE fle ZLEHE 1" M
71 9 7] ALY HA7HEIH AAEE
& RS AT 7xARE 25 HE‘C.‘E]_'E]}\]—/—\-E\Q

(Stack Emission Management System, SEMS), A=<=
2 & F Y ZAFA A H] (Water Emission Management Sys-
tem, WEMS), €2 u]& 2 H A2 H (Tele-Monitor-
ing System, TMS), =2 QA A A A (SOOSIRO) A&
7F AR EH, SRS AU A AE Y | E AR
o] RRAAE vige=E 7] 9 F7] YAAIEY
7M7Y AAMESE APEE S ERAAE A
gt

=W A7) @ 571 BAAE L g7| g2 o et

D71 A A 34 A A2 &

24 A22A 30
7o) B 992 FE7} CleanSYSol A5 <)
= 29 oy edzawel
9, 40098 HA7187 AAESES
274 ARA 3 A0 HE LPEY B
7} CleanSYS©] 215 Q2 2ALAZAAA 4t
eqEATo] By AHHHDR AAuEE Y
AL AT 2dEE Sl i A&HA B
9 FA7H87Y dAAMEsE Aol oEeS A1
oIt

EU9] Large Combustion Plants BREF+= AJ&tu} Z+
g A2AA, vho] oA} ojgk AAAA, A AR
A2A, 714 A E QLA H71E Sleds a4
Ao A HAE = L AEDRET ol daso o
g S7hlE7IES Atdu|et 7|EEHE FESH
AT Y LHEZY] T/ T H71edEd2 |
A, SO,, A2AMSHE, datstetsoln, =20 HEHL
COD, F, A2A8HE, 13 E, St o|$Hitd, oS,
%324:(Cd, Cr, Cu, Hg, Ni, Pb, Zn)o| t} (IPPC, 2006b).

d7ledEdo Fe A & T Aldue
71&449 S7hE7IE HAE AASHEA FAl
2§ 7 HA7H7IET 2UE Y 7, A7
71 A& Al LHEE A 5E& 55 A AAEtL
Qoem, LA HEALE HeAY HuE ARSE
o] e H=4 & HATS AAET

=W A7) & F7] AAIAE Y A7 AA
£5:2(BAT-AEL)9] tj4} 2 FEAL HX|, AL,
AAASHE, COD, 454, 2484, 290 2 EUS 4]
@3je] 7] 2 PBAL COB ASsn FAW FEL
RS EL I P EEEE BN
3=l x}o]2 ¥t (MOE and NIER, 2016b; IPPC,
2006b).

A7) R 37 AR A AR dsz
lef ottt Ao, dustes
A7 59 W10 9
a4, B3, Qiﬁlﬂ%, AaER] e d3
A, 8 EpHE 32 §7]|313HE (Non-Methane Vol-
atile Organic Compounds, NMVOCs), t}o] 241 S0]
HiEEn, o] e 4L wiEFS oA A
o mlA= gaFol AEE A&HA RYE ] Bast
TH(MOE and NIER, 2016b).
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S71Z(ELVs)2 208 o] dF= mAl=F8 8
&5 AL, B2 FERH 2 AEFEA
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Table 4. ltems influencing the likelihood of exceeding the ELV and the consequences of exceeding the ELV.

Items to consider and
corresponding risk
scoring level

LOW LEVEL
1

MEDIUM LEVEL
2~3

HIGH LEVEL
4

Items influencing the likelihood of exceeding the ELV

(a) Number of individual
sources contributing to
the emission

(b) Stability of operating
process conditions

(c) Buffer capacity of effluent
treatment

(d) Treatment capacity of
the source for excess
emissions

(e) Potential for mechanical
failure caused by corrosion

(f) Flexibility in product output

(g) Inventory of hazardous
substance

(h) Maximum possible

emission load
(concentration x flow rate)

Single

Stable
Sufficient to cope with upsets

Able to cope with peaks
(by dilution, stoichiometric
reaction, oversize, spare
treatment)

No or limited corrosion

Single dedicated production unit

Not present or production
dependent

Significantly below the ELV

Several (1~5)

Stable
Limited

Limited capabilities

Normal corrosion,
covered by design

Limited number of grades

Significant
(compared to ELV limits)

Around the ELV

Numerous (>5)

Unstable
None

No capabilities

Corrosion conditions still present

Many grades, multipurpose plant
Large inventory

Significantly above the ELV

Items for assessing the consequences of exceeding the ELV

(i) Duration of potential failure

(j) Acute effect of the
substance

(k) Location of the installation

(1) Dilution ratio in the
receiving media

Short (< 1 hour)
No

Industrial area

High (e.g. above 1,000)

Medium (1 hour to 1 day)

Potential

Safe distance between
residential area

Normal

Long (> 1 day)
Likely

Residential area nearby

Low (e.g. less than 10)
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