WSt ONEBE STATION oo [ST-SURVRY o @s4) S I MG OFFICE t::o 15 T=-SUNYEY

50% Amd THD=SUNVEY 502 A THD-SURYEY
bab ¥ IRD-SUHVRY 13 #—x it -SUHYEY
1] 5%
50 5t
[y w
20 30
HE 24
; 19 g )
" ) [ *"”’"_J-"“i//o
] v v ¢ ¥ . v ol v = =
¢ A ] c [ [ ¥ ¢ A 1 ¢ n E ¥
N L
i b
502 Ms2) POWER PLART 502 M55 H & bk ESTATE
(A ped
IEE : (1]
1% . . 5%
IR ) . . 1]
HLE b1
e . 19 :
1] §:—w X 18 ® AW MK
’ x . v , el ® e = =
R A B < L 13 L l‘:\ LY 1} (5 o B F
I [
M M
sy MEN DER OFFICE
502
PRE
59
58
i
10
HE
1]
] + 1 v v \
[ A [} < o B £
A
[N
*
NoOZ ME1) ONES STATION -0 IsT-suaviY o WSD S I FKCLOFFICE  o-o 1t sty
s - B {11 SEEVE
Y WK IHU-SURYUY Iy 3% JRD-SUHVEY
w : 1"
3 E1)
1] ) 24 -
] v v ¥ v v y [ —
ﬁ A L] C D B F < A u < v E F
¢ i
B ]
NOZ 5P POWER PLART No2 S» N & ). ESTATE
rpd pph
i [T
10 : E1]
19 0
1o S 1 ®
° gEg::::>_u,/j
] - - - Y !
E A ] [ o E F E A » c o B ¥
&5 MIN BEL OUFICE
NO2
wpb
L1
3
70
10 S
[ - r v - v + +
< A n c [ 3 F
£
H

Fig. 2-8(1) Dependence of Air Pollutant Concentration during the Short Term Ficld Survey on Atmospheric Stability
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3. Data Analysis of Chemical Components Contained in Particulate Matter

Another analytical study was donc on the chcmi_cal components in particulate matter collected
on lilter papers by Low-volume and Andersen samplers. In case of the data analysis above where
concentrations of chemical 'components are found less than the detcction confidence level, 1/2 of

such detection limit values arc used in calculation.
3.1 Average Concentration of Chemical Components

Table 3-1 shows the average concentration of chemical C.(')mponcnls in each short term ficld
survey. In this table, the figures marked “*” arc those in which the number of nondetectablc data is
50% or more. The data on Ag, Ba, Cs, La, Lu, Ni, and W are mostly less than the detection
confidence level. Table 3-2 shows the names of top 10 chemical components which rank in high
average concentration, The concentration of soil particle (Si, Ca, Al), sea-salt particle (Na, CI),
secondary particle (SO, and NH,*) and carbon are found relatively high.
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Table 3-2 Top Ten Average Concentrations of Chemical Components

(unit 3 ng./a?)
Andersen sampler

SEQY ] Low voluae
sanpler

Fine Cearse Tatal
(" 1un) | (> Lium ?

D]c 15380 {50~ 3291 |Si 2040 | S04-- 4626
2y 1500 5033 | 3 102 {1 1960 § St 3117
s 3920 | K 637 | Ca 1621 | ¢l 2347
41| c 1719 | MM 509 |00 1335 | S 2221
5 | Na 1421 {K° - 487 | S 1119 | Ca 1708
gt . 1412 | In 460 [ C1- 1055 | Na 1457
7 [Nt 1259 | Na 415 | Na 1042 [ Mar 1314
8) | Fe 1294 | 387 | Al 951 fCl- 1213
) 3 1268 | Na® 376 | Ma* 938 | Fe 1201
MK 915 | Fe . 288 {Fe 913 | K 1120

Note) = Carbon is measured by low volume sagpler,
but not messured by andersen saspler.

3.2 Spatial Distribution of Chemical Components

Fig. 3-1 shows the spatial distribution of the concentration of representative chemical compo-
nents. These components are considered to be marker elements of the main emission sources. The

marker elements arc as follows: All results are shown in the APPENDIX.

Sc, Al, Ti Soil

Na, CI, Na* Sea-salt particie

Pb, Br (Gasoline automobile

Y Petroleum combustion

Mn, Cr, Fe Steel mill

Zn, K Wastes incineration and Glass industry
Ca, St Road dust

SO, NO;~ Secondary particle

Organic C Diesel automobile

The spatial distribution of these components classified by main emission sources are as follows:

(1) Soil
The highest concentration of Sc¢, Al and Ti are measured at MS5 compared with other monitor-
ing stations as the location of MSS5 is surrounded by f{ieids. The concentration of those at MS1 and

MS4 also are relatively high, which may be duc to the dust blows up from roads.
(2) Sea-sal¢ particle

The concentration of Cl, Na and Na™ are relatively high at MS2, MS3 and MS4 loc_atcd near

Chao Phraya river, but their concentrations are low at MS1 and MS5 located in inland sites.
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3) Gasoline automobile _ .

The concentration of Br is relatively high at MS1 and MS4 located ncar roads. It secems due to
the influence of the exhaust gas from gasoline automobiles. But, the concentration of Pb at those
monitoring stations are low contrary to our expectation in spite of Pb as well as Br being contained
in the exhaust gas of gasoline automobiles. Wc_cannpt figure out the cause of the phenomenon, At

MSS3, the concentration of Pb is found to be extremely low,

(4) Petroleum combustion
V (Vanadium} is the marker element of petroleum combustion. The concentration of V is
refatively high at MS2 and highest at MS3. The amount of V in fine particles is found always higher

than-that of coarse particles.

(5) Steel mill
The concentrations of Mpn, Cr and Fe at MS3 are extremely htghcr than the concentration of
thosc at other monitoring stations. This seems due to the influence of the electric arc furnace plant

located near MS3.

' {6) Wastee incineration and Glass industry
Zn and K are marker elements of incineration of the wastes and Ghss mdmtry The concentra-
=tlon of Zn at MS3 is extremely high, but the concentrations of K maintains almost the same level in

all monitoring stations.

(7) Road dust
Ca and Si arc originated from road dust picked up by car transportation or from soil blown up
by wind. The little differences of the concentration of those elements between the monitoring

stations arc found.

(8) Secondary particle
Generally, SO, and NO;™ have their origin in secondary p'trmles and the regional dlffer-
ence of the concentration of SOf“ and NO;™ are found not so clear because the reaction speed of
sog—asox, " and “NO->NO; 7 is stow. Therefore, the regional difference of NO,~ is found not
clearly in this study. But significant differences of SO,*7 concentration between the stations were

found. This is probably due to the reason that SO,* also originates from sea-salt.
(9) Diesel automobile

The concentration of organic carbon is relatively high at MST, MS3 and MS4. Diesel car and

vessels are thought contributing to concentration at these monitoring stations.
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3.3 Comparison of the Concentrations of Chemical Components between Monitoving Stations

This section discusses the comparison of the concentration ol chemical components between
MSS5 having the lowest concentration of TSP and other monitoring stations.

Fig. 3-2 shows the results of the comparisons, and the X and Y axes are shown logarithmically
because the chemical component concentrations vary in the broad range of 1072~10* ng/m*. These
concentrations positioned above the 45° diugon'al line, correspond to concentrations higher than
those of MS5. The data smaller than’the detection confidence level are excluded because of unreli-
able figures. The element concentration analyzed by fluorescence X-ray method has the symbol ()
attached to clemental ones.

Observed points through this comparative study are:

(1) MS1 _
The diffcrence of concentration of each chemical component between MSI and MSS5 is relative-
ly large, above all with respect to Pb, Zn, Sb, V, Mn. This trend is probably due to the effects of

petroleum combustion, automobiles, steel mills, wastes incineration and the glass industry.

(2) MS2 and MS3 _

Since ‘MS2 and MS3 locate in an industrial. area, the concentrations of chemical components,
are .high except for the marker components of soil and secondary particles. It is thought that the
high concentration of V is due to burning of petroleum, those of high Mn, Cr and Fe to steel mills,
Na, Cl and Cl~ to sea-salt particles, and Zn and Sb to wastcs incinération and glass industry,

respectively.
(3) MS4

“The concentrations of Pb, Zn, V, Sb and CiI™ are relatively high. But the concentrations of

other components showed the same levels as those at MS5.
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3.4 Resemblance among the Monitoring Stations by Cluster Analysis Based on Correlation

Coefficients of Chemical Components Concentration

The ctuster analysis is sometimes jnstrumental for us to elucidate- the rcgional resemblance
among monitoring stations. Taken as a measure to represent the degree of regional resemblance in
this study is the correlation coefficient calculated with respect to concentration of chemical compo-
nents contained in total suspended particulate collected by Low-volume sampler and Andersen
samplers among monitoring ‘stations. As for TSP collected by Andersen sampler, the sample was
divided into two parts, coarse and fine particle fractions and cluster analysis was done. The group
averaging method were used as the solution fneth_ods for cluster analysis in this study. In order to
avoid the effect by absolute value of cach chemical component influencing the correlation coeffi-
cients, the data were normalized according to the eduation (3-1). For the data which have values
less than the detection minimum; a half value of such detection limit was assigned to them. Also,
the chemical components having the value less than the detection minimum by more than 50%

were exciuded from the calculation.

where _
Z.i; normalized concentration value of éomponent o at point i
X absolute value of component a at point i
X.; mcans of 5 points with respect to component «
S.; standard deviation of 5 points with respect to component a
The correlation coefficient of chemical components concentration among regions and the re-
sults of cluster analysis are shown in Table 3-3 and Fig. 3-3 respectively. While admitting some
difference coming from seasonal changes and types of dust meters, one can notice the following
three clusterings to represent the regional difference.
(D the region adjoining industrial areas yepresented by MS2 and MS3 stations
(@ the region apart from industrial areas represented by MS4 and MSS5 stations

(@ the region neighboring the urban arca represented by MS1 position
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3.5 The Relationships betwen Chemical Components

The relationships between chemical components werce analyzed in this section. As it is difficult
to analyze the relationship of all combinations of chemical components because of the number of

combinations involved, the analytical study was limited to seven emission sources and the pairs of

chemical components of each emission sourcc are sclected as shown in Table 3-4.

Table 3-4° Pair of Components for the Relationship Among Chemical Components

Sail Sca-sult S?::;':lf;gy : Lii:]rh(ﬂf::g:‘ Steel mill Automobiie Others
Al-Se Cl-Na NH,'-S0.> | $-50," Cr—Mn Pb-Br E-C-Zn
Al-Ti Cl—Na NH,*-NO,~ V-50," Fe-Mn Pb-E-C 0-C-Zn
Al-Si 80,2 -Cl Na-NQ,~ V-§ Fe-Cr | Pb-0-C E-C-K
Al-Fe S0, —Na 50, 7-NO;" | V-clcmental Cu—Mn Br-E-C 0O-C-K
Sc-Ti Br-Cl carbon Ca-Cr Br-0O-C Ph-As
Sc-5i Br—Na {(V-E-C) Br-50Q," Zn-K
Se—Fe Br-80," V-organic " Br-NO.” Zn-As
Si=Ti Br--Ct™ carbon Br-K Pb-Sb
Si~-Fe (V-0-C) E-C-80,* Zn-Sb
Fe-Ti 0-C-50,2"

Al-Ca
Si-Ca

Sc-Ca
Ti--Ca

The result of regression analysis among various chemical componcnts concentration is summa-
rized in Table 3-5, in which data are treated in two ways, one excluding those less than the detec-
tion limit and the other applying a half value of the detection limit value for such data smaller than
the detection limit. The correlation coefficients diagram among chemical components concentration
is exemplified in Fig. 3-4 and the rest is filed in Data Sheets.

.Revicwing those analytical data, one can notice a significant correlation coefficient (r=0.8) be-
tween two components listed below.
e Low-volume sampler case
Al—Sc, Al-Si, Sc-Si, $-S0,*", Br—E-C, Br-0-C, Cr—Mn, Fe-Mn, Fe-Cr, Pb-5b
® Andersen sampler case (with respeét to 'TSP)
Al-Sc, Al-Ti, Al-Si, Sc-Ti, Sc—Si, Si-Ca, Sc--Ca, Cl-Na, CI"—Na, NH,*-SO,*", Cr—Mn,
Fe—Mn, Fe—Cr, Pb—-Sb
® Andersen sampler case (fine particles only)
Al-Sc, NH,*-S0,*", Fe-Mn, Ca-Mn, Pb-5b
® Andersen sampler case (coarse particles only)
Al-Sc, AI-Ti, Al-Si, Sc-Ti, Sc-8i, Si—Ti, Si-Ca, Sc—Ca, Cl-Na, ClI”-Na, V-§, Cr—Mn,
Fe—-Mn, Fe-Cr, Pb-Sb

Above all, noteworthy is a significant correlation (r=0.9) among those chemical component
combinations of coarse particles in the Andersen sampler. The chemistry of such components is
thought identical to those of soil and thus components like Al, Sc, Ti, Si or coarsc particles have
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their origin in soil of the ground,
The combination of Cl-Na or ClI™—Na of coarse particles are found the same in a significant
correlationship and it is thought -most likely that they exist in NaCl form as sea salt and in the

coarse particle range, ' : ' :
Anotner nign corretauon round in comonatons ot Cr—Mn, Fe—-Mn, Fe—Cr of coarse particles

may be traced back to stcel plant dust or it is thought contributory to the coarser size range of
trapped dust. . _

~ 'The combination of Pb and Sb also shows a significant correlation and is thought attributable to
the glass industry as an element source.

As for fine particle.size, a significant correlation seen in NH,*—SO, suggests the existence of
(NH,).SO, salt as a secondary particle. But the NH,NO; salt is less !ikely to exist since the regres-
sion coefficient is found to be 0.152. The reason to support this conclusion is that the NO;™ ion
gencrally exists as a nitric acid fume and reacts with NaCl of sea salt to form the NaNQ; coarse
particle. But in a cold climate, thé nitric acid particle formed: by heterogenous nucleus reaction
neutralizes the NH,* ion to form NH,NO, fine particles’”, Accordingly, it is thought that in the
warm climate of Thailand, the correlation cocfficient of NH,* and NO;~ remains small (r=0.152)

and that of Na and NO,~ remain comparatively larger (r=0.680) in_the coarse particle size range.
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3.6 Resemblance among the Chemical Components bfy Cluster Analysis Based on Correlation

Coefficients of Chemical Components Concentration

In order to check the Similarity among chemical components, cluster analysis was done on their
data obtained with reSpect to dust samples trapped by Low-volume sampler as well as Andersen
sampler. As a measure to quantify the degree of similarity among variables, correlation coefficients
among such chemical components concentration were calcufated while setiing the linkage distance
apprdximated by the group average method. Data smaller thén the detection limit value were
thought to be equal to 1/2 of that detection limit. As for those chemical components in which more
than 50 pct of the daia drop below the detection minimum, they were excluded from analytical
study. The resuit of cluster analysis is shown in Fig. 3-5. ‘

As for clustering analysis of all seasonal data by Low volume sampler, the chemical components
are found classifiable into five groups. The first group of Al, Si, Th, Sm and Sc has a high v“alue of
similarity of 0.9 and with their origin in soil. The second of Sb and Pb is supposedly related to glass
and nonferrous industries. The third of T-C, E-C, O-C neighboring with the Br, § group with a
similarity of 0.8 to cover chemical components coming {rom Diesel and gasoline cars. The fourth of
Ni and V having their origin in fuel oil combustion. And the fifth of Mn, Zn, Fe and Cr clustcr
having similarity of 0.8-0.9 originated in the industrial park with steel mills in it.

Thus the clustering analysis of chemical components found in dust sample trapped by Low-
~ volume sampler gave the information on dust origins, namely ground soil, glass and nonferrous
industries, automobiles, combustion fuel oil and steel plants. This information coupled'with cluster
analysis done on dust in two particle size ranges, fine and coarse, made .it clear that the cluster of
Na, Na™, Cl and CI™ having similarity of over (.9 indicates the existence of sea salt in a coarser
range whereas that of NH,* and SO, found in fine particles shows the existence of secondary

particles.
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PAR’I’ v ANALYTICAL STUDY ON CURRENT EMISSION VOLUME OF A’i‘MOSPHFRIC
POLLUTANTS (SO, and NQ,}






1. Sources investigated

Among a number of jobs lcading to a successful development ol the environmental control
management plan, of utmost importance is not only the estimation of p(ﬁlltttﬂllt cmission volumes
but the accuracy with which such emission volumes from sources in the specified district arc mont-
tored. The management plan requires a total simulation map to cover the whole specified arca or
pollutant sources within the area. Such environmental pollution maps developed were initially
checked at several points such that the calculated values come in a good agreement with observed
ones. Once insignificant differences confirmed, the proposed diffusion mode!, diffusion factors as
well as emission volumes from sources were assumed practically applicable and were used to pro-
ject the probable points where the pollutant concentrations are likely to reach the maximum or to
such levels to exceed the national control standards. When highly polluted points are made known,
say, in topoghraphic maps developed, the next step is to evaluate the degree of contribution by
each source to the situation and thereby to prepare the reduction plan against each pollution
source. Same stepwise approaches were thought effective against sources expected in future as
well.

This investigation covered the present and future SO, and NO, cmissions from all stationary
saurces, vehicles, shipé and ferryboats in Samut Prakarn District. This part, however, discussed the

analy:tical study result only about the present status (as of 1988) and left same analytical study for

the future sources in the part VL.

2. 8O, and NO, emission volume from factories
2.1 Summary of survey

The estimation of SO, and NO, emission volume from factories is mainly dependent on the
survey by questionﬁaire. Small plants, however, not quiic suitable for such data survey method
were treated such that fuel consumption and emission volume are proportional to the number of
employees and they can be calculated by multiplying the unit fuel consumption per person by the
number of workforce. The items listed in the questionnaire are supposed to cover all informations
required for calculation of atmospheric pollutant concentrations bul therc were quite a few ques-
tionnaire retreieved partially filled, which required additional make-up efforts through hearing and
those described in the succeeding chapter. As for NO, emission, measurement data were not avail-
able from the faciories and so they were calculated by knowing such factors as fuel consumption

and type, equipment, production amount, etc, based on a method applied in Japan.

2.2 Questionnaire survey

As stated above, variables to influence the pollutants from each stationary source is the amount
and type of fuels used and thus upon consultation with ONEB the JICA contractor sent question-

naire to 577 factories of 2,456 in total which have smoke stacks in Samut Prakarn area. The list of
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factories who reported back the information is shown in Table 2-1 and counts 208 in total. The
plants listed in Table 2-2, with facility number zero (0) are those without any smoke stack and

counts 11 in total.

Table 2-1 The number of factories'fmm
which questionnaire were retrieved

Name of county chisle{e_d in Qu_eslionnairc Questionnaire
i nraster list mail return
1 Muang 974 185 - 63
2 Bang Plee 286 T 28
3 Phra Pradacng 119 N 17
TOTAL 2456 577 208

About a few of selected p}ants, the joint survey tcam of ONEB and Japanese staff visited them-
and confirmed the specitications and status data and for those in which some discrepancy be found
followup actions were taken to make data consistency. The number of factories and facilities by
county listed in Table 2-3 shows 59% of facilities in Phra Pradaeng. Table 2-4 summarizes the
facilities by equipment type and shows 58% of facilitics having the boiler in them.

The fuel type and consumption by facility type are shown in Table 2-5. It shows the type of fuel
in usc in Samut Prakarn area is mainly of fossil one, above all, fuel oil but others are also used such
as firewood and rice chaff in boiler and drier furnace. Table 2-6 shows the type and consumption of
fuel by business type, from which one can notice South Bangkok Power Plant being the largest

CONSWMNEr.
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Table 2-3 Number of Factories and facilities
by county

Name of Counly Numb.cr of Nu.n?hcr of
o Ezwmr;gsim._“ facilities

1 Mu.m&: e T s
T’TB(mg Plee | | 47
.'ﬁ’hm Pradaeng ) 1[7 e
© TOTAL 208 am

Table 2-4 Number of facilities by equipment

Number

Code Name of facility type of faci-

fities
101 | Beiler (for electric power) 5
103 #  f{other) 261
502 | Metal fusion furnace (for aluminum smelting) 6
503 # ” (for other swelting) 2
601 | Metal rolhng furnace (steel/continuous) 16
602 ” (steel/balch) 4
603 u “ (aluminum/continuous) 9
607 | Metal heai treatwent furnace (steal/continuous) 5
608 ” ” (steel/batch) 3
611 o ” {other/continuous) 3
612 o ” . {other/batch) 5
613 | Metal forging furnace. (steel/continuous) 1
102 | 0il heatlng furnace (updrafti) 2
03 ” (other) 6
9i5 | Glass meltmg furnace (tank furnace) 5
9i8 | Other melting furnace 2
1001 | Reaction furnace {for inorganic chemicals) 1
i004 | Direct heating furnace (for foodstuffs) 8
1105 | Detergent drying furnace 1
3106 | Other drying furnace 67
120! | Blectric furnace {arc furnace for iron manufacture) 8
1202 o ” (three-phase resistance for iron) 1
1205 ” - (three-phase resistance for iron) i
- 1209 ” ” {low [requeacy induction furpace) 1
1302 | ¥aste incinerator (for domestic urban wastes/hatch) 2
1303 ” - {for industrial wastes/continuous} 1
1304 ” ” (for industrial wastes/batch) 3
1416 ! Fusion furnace (crucible furnace for lead) 2

1419 ” #  (crucible furnace for zinc) i
1421 ” # - (other for zinc) 3
1423 | Brying furnace (for lead) k3
1802 | Activated carbon wanufacturing reactor (other) 1
950% | Fusion furnace (for manufac.of lead siorage baltery) 10
9603 | Reactor (for manufacture of lead pigment) 1
1 | Biesel generator 3
8 | Other 18
TOTAL A70
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Table 2-6 Consnmption of fuel by business catogory

fual conswmption {wsber of facitilies)

Sam of Baayy,  {Llight !¥ero- Othoy Coal | Lusber ~Pagdy O i LNG LPG| Iren 1f1. } Bonfer i Raw | Clher . { Indus. | Elegt-
) S | 1(35‘1 df® B e com E(E‘J‘! i‘%ﬁfl tod | Gt | tiod %:éﬁ? "Eé.’o"l T T @Eﬁ? 5T
1~21 | Food industey SRR | 183 161300 DO | 483lial BSLIIe) | 410031 1G] i | &) ;
22~33| Textite lndustry | HTTI0OD | 25D Mosn ] zngs B BN i ' i Lo
34~37 | Hood industey 14D 1400 14800 : | | P
38~4L | Pulp and Papor | 23905( D { 1 | 4Ta00 i . i i
42~33 | Chealcal Industry | 2613G3 ; 16102} 350 BT ' i /W 2 1800 9@
54~38 | Ceranic industry ' | 301600 4 { 4OV -~ i i ZND i
3 | lron and Steed .| 2217000 § 5D | ! ; 34008 1000 sl 12160
60 | Yea-ferrous estal | TR T . ! i 049 53003 : : Lo e
61~83 | Hetal and Mochine | 1BL(30 [ 2523081 15200 @ i | 6D | ' Enca il 1208913
84~00 | Otker semfaciory | 3244580 2) I i 1 188520043 ! ! | : i | |
TOTAL 560972 | som; M6 TSy 200 WS, BED| IASAD| 1006, M0 7| W6] 190, mSH) B 18] 45
el @' ® @ @l . m: oo @ @ @] o @ o @ ol w e

2.3 Calculation of S0, and NO, emission volume and exhaust gas volume based on the questionnaire

survey data
2.3.1 Exhaust gas volume

The volume of exhaust gas from each plant was reported in the questionnaire. But for those not
reported by questionnaire they were caleulated by using the cquation (2-1). If the calculated value
is found cxceeding 30 m/s in term of the stack exit velocity, it was thought crroneous. Taken as
corrective actions are reexamination of reported data such as fuel consumption, stack geometry
through additional hearing of the factory involved. The emission volume was calculated based on
confirmed data. The residual oxygen content and wet exhaust gas factor are shown in Table 2-7 and

Tablc 2-8 respectively. They arc average figures in use in Japan.

Exht. gas vol. = Annual fucl consump. X Exhaust gas factor

(Nm?/hr) (liter/yr) wet {Nm>/liter)
kg/yr Nm?/kg
Nm¥/yr Nm*/Nm’
o 21
X Working time X v I (2-1)
2

(he/yr)

The exhaust gas volume by each factory and each facility type is shown in Table 2-9 where the
pattern (1) deals with consolidated data about each facility and the pattern (2), about the stack.
Also included are SG,, NO, emission volume data calculated by the formula which will be men-

tioned later.
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SEG) CO FAC FAC

8}

k2]
10

1)

123
133
123

153
14>

R Ep)
18}
19}
200
21)
Z2}

23}
25)
263

27)
28)

29
30

31}
32y
5]
3
a5}
36
373

383
39
40}
413
423
43

Ll

L£62
472
L83
L9)
503
51>
52)
bR
5&)
553

56}
57}

58}
592

£0)
&1y
L L]
63)

ELS]
45)

UM YOR L1
Y Y 3Y
1 1 1
1 2 1
1 2 2
1 2 3
1 2. &
1 & 1
1 6 2
b T 1
108 1
1 8 .2
1 ¢ 1
1 .12
112 2
1,12 3
113 3
1141
1 .13 0t
1015 2
1 15 3
1015 &
113 05
1 15§
1 16 1
117
11y 2
117 3
118 %
118 2
1 o1r 1
1 19 2
120 %
1 2 2
1 20 3
1 20 4
i 20 5
1 20 ]
1w 7
T 21 3
| s | 2
1 21 3
1 21 &
122 1
1 23 1
1 2 1
10 1
1 27 1
129 .1
1 .29 4
1 3 3
1 29 &
1 29 5
1 3 1
1032 %
1 33 1
1 3¢ 1
1 3% 1
1 35 H
LI TR |
1 36 2
1 %% %
140 1
1 s i
1 &« 2
i oe1 3
1 41 &

BUSINE
58 CAT
EGORY

1213

&0

22¢3)
2241
22¢3})

51
1542y

&4{1)y
441>
&&£41)
&L{1)
SL41)
S441)

T

5032
3{3}
533

1542)
152

2244}
22k

Za¢1>
2241}
2241}
Za(1)
22(1)
22¢1)
22¢1)

7742)
772y
774D
77
2242)
52¢2)
22¢2)
224>
50
7645)
7645
72¢5)
7865
745}
7¢22

22(2)

FACL
LITY
TYPE

103
103
103
103
-103

103
103

1304

&01

1201
1209

103
103
103

103
s
502

503
412
412
512

1106
103
130%

‘103
1104

103
103

103
. 103
103
10y
703
703
11048

103

103
502
11046
103
103
103
103
403
103
103
163
1423
1423
163
103
103
103

103
103

103
103

103
103
103
i03

103
103

LIST OF FACILITY

STAR
TinG
TEH

BLO4

81 -

&2
83
80
-1
-1

-1
88038

Table 2-% List of factery and facility

oPE.
HOUR
LH}

4428

1475
LB
040
1475

3000
7200

1680

7200

7200

7200

4800
LBOG
¢

2000

T1450

arsy
8740
8750
arae
8740
B760

2400

7200

a
1500

LBOG
800

62L0
L3168

2080 -

2400
3840
5760
5760
5760
8400
8400
L1606
7200
5110
2700

1480
1470

2400
2400

8750
2380
5440
5440

5Ls0
DT

'OPERATING OPERA

TIRE ZONE

TinG

START-EHD PERIOD

21:00«1%5:00

Gi100<24200
G:00-2410D
LIpO-24260
0D:30-24:00

¢:00-17100
©:00-24:00

8:00-57500

0i100-24:00

0VQ0-~24:00

0300-22100

0320~ 3320
8:00-17:00
8:00-17:00

0100-24:00

1-12

1=-12
1-12
i-i2
=42

0:00-24:00

" &:00-17:00
¢:00-24:00
010024100
9100-15:06

7330-24:00
8:00-17:00

§:00-24:00

810020100

02100-24 100
$100-24100
0:i00-24:00
G100-25100
0:00-24:00
0:00-24:09
0:00-24:00

§100-12:00
4:iG0-21:00
8:00-21:00
8:¢0-21:00

4:00-18:00

BiCGO-17:00

8:00-17:00.

8:00=16:00
8:00-2¢:Q0
0:00-24:00
Q3100~24:00
0ig0+24:00
0:00~24:00
0:100+-24300
8:06-24:00
0:00-2£:00
1020024100
5:0Q=17:00

7iQ0-17:00
7:00-17:00

7:30-16:00
7:30-16200
0300-24100
8:00-17:00

f:00-24300
0:00-24:00
G:00-24:00
G3i00-24:00

2-1z

11 A
A

{PATTERN 1)

memmmmcewenmne e nFUEL AND RAM HATERIAL TO BE UYSED--~ceummmm—mcmu
SULFUR GRAVITY CcaLORY

R AMNE

1 A HEAVY OIL

¢ HEAVY OIL
LPG
LPG
LPG

11 A HEAVY OIL
A REAVY QOIL

LIGHT OlL
INDUSTRI.WASTE

C HEAVY OIL
LIGHT OIL
IROK
ELECTRICLITY

HONFERRQUS ORE
ELECTRICITY

€ HEAVY OIL
£ HEAVY OIL
€ HEAVY 01IL

LIGHT DL
A HEAVY OIL

€ HEAVY OIL
£ HEAVY GIL
LPG

ELECTRECLITY
ELECTRICLITY
ELECTRICITY

LG
C HEAVY OIL

€ HEAVY OIL
IHOUSTRI.WASTE
A HEAVY O1L
LPG

GIL
oit

11 A
11 A

HEAYY
HEAVY

HEAVY
HEAVY
HEAVY
HEAVY

L1218
oI
aIL
ol

15 KERQSENE
KERQSEHE
LIGHT OIE
LPG

A HEAVY OIL
LUAGER
C HEAVY OIL
A MEAVY DIL
LhG .

A HEAVY
A HEAVY
A HEAVY

LEG
iPG

aIL
aIL
are

A HEAVY DIL

LUMBER

11 A HEAVY Ot

11 A EEAVY DIL
i1 A
i1 A

HEAVY
HEAVY

oI
ol

oIL
QIL

HEAVY
HEAVY

GENERAL COAL

KEAVY OI1
HEAVY
HEAVY
HEAVY
HEAVY

LEIN
ole
OIE

<
C
13 €
<
< 1318

iv-9

Xy

2.160 0.9512

2.500 " 0.952¢9
0.0022-1,0000
0.0022-1,0000
0.0022-1.0000

1.280 0.9L42
1.280  0.9482
1.200 0.8850
¢.000 ~1.0000
2.500 00,9329
1.800 0,8460
0.00¢ -1.0000

¢.000a-1.0000

0.000 -1,0000
0.0003+1.0000

2.500
2.500
2.500

0.,952¢9
D.¥52¢
0.9529

0.600 D.3450

1.280 0,9482
2,500 0,9529
2.500 ¢.9529
©.0021-1,0000
0.000s-1.6000
0.000:-1,0000
0,000«-1,0000

0.002+-1.0000

1,950 0,900
1.950 0.9:00
0.600 -1.0600

2.000 0.%:08
0.0022-1,0000

2.160  0.9412
2,140 0.9612

2.500 90,9529
2.500 0.9329
2.500 O.¢52¢9
2.500 0.9%29
0._002s-1.0000
0.002s-1.0900
0.0022~1.3000

0.033s 0.7951
0.033s 0.7951c
0.400 0.8450
0.002=-1.0000
2.160 0O.96%12
0.100 -1.00600
2.920 D.¥510
2.000 0.%:08
0.0022-1.0000
1.280 0.9482
1.260 0,%ad2
1.280 0.9:82
0.0022-1.0000
3.0022-1.0000
1.780s Q.9300s
0.1003-1.0000
z.000 @.9408
2.160 0.9612

0.¢500
0.7500

2.920
2.920

1.280
1.280

0.9462
0.9442

3,090 ~1.0000

2.500  0.9529
2.640
2.640
2.4660
2.660

0.9784
0.%764
0.%764
0.976L

C(RCALTY

1easl

10340
11158
11158
11158

10000
10000

10950
40C0s

10340
10950
o
860s

-1}
As0=

1030
10340
10340

10950
10000

10340

10340

11158
BSOn
860+
Bahs

121453

10295
10295
L4000+

10459
12145

10461
10461

10380
10340
10340
10380
121852
12545¢:
12145¢

11100
11140«
10950
12145
10441
3500
10513
104630
12145.
10060

10000
100c0

-12145=

121L5x
10495
3820
19430
10481

10538
10518

19000
100400

53992
10340
10460
10400

10£00¢
194006

RATIRG
[

111

«3
-1
«1
-1

-4
-1

%0
-1

73
~1

100
100

-1
-1
-1
-1
-1
-1
-1

-1
-1
-1

500

£33
L2
113
-1
-1

-1
114
-1

280
280

NORMAL
C /)

%6
240
14
ig
&

52
105

28

50

5

7
12445
8320

125
77

1250
1250

43
43

1128
a

8s
53

220
220

75
75

550

25
125
12%

123
758

ANKUAL
M
425

" z02
11¢
150

7

158
754

L7
92

38

49604
59904

<00
5160

&000
5000
25
100
737
737
1214
3942
3942
1051
20
2200
&4

338
56

390
273

7800

264

198

24
52

1728

35
26

315
315
315
107
107

52
8BS

L38

350
350

i8¢
180

L7390

39
-1 19
L1149

84
24358



LIST OF FACILEYTY . {PATTERN .1}.

SEQY GO FAC FAC BUSIME FACI STAR OPE. OPERATING OPERA ---——-—--- med-——~FUEL AMD RAY HATERIAL TD BE USEDwmuen-vauscauren

UMW TOR ILD S§ CAT LITY TIKG HOUR TIHE ZONE TING HNAME SULFUR GRAVITY CALORY  RATING MORMAL ANNUAL

TY Y TY EGORY TYPE YSK (W) START-END PERIOD . [£3) REALSY  CgKY LY O )

88} 1 &2 4 24 103 76 4640 7:00-23i00 1-12 11 A HEAVY OIL 1.260 Q.9462 10000 60 5G 232
87y 1 &2 T 28 10% &8 0 7:00-23:00 1-12 11 A HEAVY OIL 1.200 ©.9462 10000 1 o [1}
48 1 &4 1 &B(PY 103 71 800 B:00-163100 B-12 11 A HEAVY OIL 2,160 . 0.9512 10481 15 12 10
893 1 45 1 74(5) C 103 =1 7200 0I00-24300 1-12 13 ¢ HEAVY OIL 2.500° 0.9529 10340 -1 38 258
20 1 45 2 TACS) 103 -1 0 0:i00-24:100 1-12 13 € HEAVY OjL L2500 0.952% 10340 -1 0 o
71y 1 45 3 F(5) 2501 -1 7200 19 OTHER LIGUID 1.23&4 0.85466 1D&00 -1 2 14
72y 1745 & Tels) 501 -1 7200 19 OTHER LIQUID 1.238 0.8866 . 10600 -1 2 18
73} 1 45 5 7&e5) 2%01 -1 7200 19 OTHER L.IQuiD 1.236 0.8866 10600 “1 2 16
24y 1 45 & 7et5) 2501 -1 72090 35 LPG 0,0025~1.0000 12145 -1 8 58
P5r 1 A5 7 7aes) 2301 -1 7200 19 OTHER LIOWID 1.2346 0.8866 10600 -1 3 23
28} 1 45 B 7&i3) 2301 -1 3300 14 LIGHT OIL 1.200 0.8860 10950% -1 3 11
Y01 &b 1 s4(H) 103 78 3400 11 A HEAVY OIL 2.000 0.9¢08 10630 -1 18 54
78 1 48 2 k() 103 87 3400 11 A HEAVWY OIL 2.000 0.9:08 10430 -1 19 88
9y 1 &8 3 64(2) 881 4500 35 PG 0.002e~1.0000 11158 -1 % 18
80) 1 &6 & 8442) 1421 8O 54 813017100 1-12 35 LPS 0.0025-1.0000 11158 -1 % ]
81) 1 &6 1 "22¢2) 103 86 1320 7:00-14:00 1-12 - 11 A HEAVY OIL 1.280 0.%462 10000 -1 120 158
B2) 1 4B 2 22¢2) 103 86 1320 7:100-16300 1~12 31 A HEAVY OIL 1.280 0.9¢42 10000 -1 120 158
813 1 &% 1 2242) 103 77 2482 5330-22300 1-12 11 A HEAVY DIL 1.280  Q.%442 10000 -1 88 218
853 1 &9 2 2242} 103 45 2482 5:30-22:00 1-12 %1 A HEAVY OIL 1.280 0.9642 1 10000 -1 29 71
85) 1, &% 3 22(2) 103 Y2 - 2482 5330-22:100 1-12 11 A HEAVY OIL 1.280 0.9:42 10000 1 %8 118
B6) 1 51 -1  9€2) 105 B85 8472 0:00-26100 1=12 1t A HEAVY OIL 2,000 0.9408 10430 3t 25 21
87) 1 5t 2 942} 1106 B0 B4R 0-24100 1-12 11 A HEAVY OIL  ~ 2.000 0.9408 10430 -1 35 92
88) 1 S5t 3 9(2) 1106 BO  BL72 0:00-2¢300 1-12 11 A HEAVY OIL ©2.000 0.9488 ° 10430 -1 17 A7
B9 1 51 & 942} 1106 B7 3472 QIO0-2L300 1-12 4Tk HEAVY DML - 2.000 0.9408 10430 -1 35 292
g0y 1 52 1 &2 103 74 4480 A:100-24300 1-12 13 € HEAVY OIL 2.500 0.9529 103%0 50 30 13¢
P14 52 2 &2 703 85 750 B130-§4:100 1-12 14 LIGHT OIt 1.200 0.8680 10950 -1 3 3
92) 4 53 1 53¢3) 103 83 4752 7:00-23:00 1-12 11 A HEAVY OlL 2.160  0,9612 10443 -1 69 328
3 1. 53 2 S53{8} 103 86 832 7:00-23:00 1-12 11 A REAUY OIL 2.160 0.9612 10441 . -1 26 38
94) f 5k 1 74<E) 103 =1 F200 0:00-24300 1-12 14 LIGKT O 9.560s 0.83002 10950+ -1 T14S 1623
953 1 55 1 38(2) 103 B303 BLOOG Q:00-24:00  1-12 13 C HEAVY OIL 3.500 0.9900 10338 -1 571 4800
94 1 S5 2 38(2) 103 8402 BL00 0:00-24:00 1-12 - 13 C HEAVY OIL  3.500 0.9900 10334 ~1 571 4800
97Y 1 56 1 5¢%) 103 72 0 700~ 3:00 1-12 11 A HEAVY OIL 1.280° 0.9462 16000 -1 0 ]
98) 1 56 2 543 103 79 s000 7I00- 3100 3-12 11 A HEAVY OIL 1.280 0.9462 10000 -1 za0 1200
9 1§63 S(m 8 -1 1240 '8:00-17200 . 1-12 35 LPG 0.0025-1.0000 12145# -1 [} o
1003 1 56 4 543) 1304 -1 1240 BIOR-17:300 132 34 LIGHT DL 0.560¢ 0.8300s 10950s “1 i 1
104) 1 56 5 5(%) 8 &5 7200 3:00 1-12 35 LPG 121458 ) o 0
102) 1 .56 6 S5} B.65 1200 35 LPG 12145s “1 -] Q
103 1 %6 7 53 & 6% 7200 35 PG 12145w -1 ] o
104) 31 56 B 5(3) 8 &5 7300 . T:Q0- 1 35 LPG 0.002x-1.0000 121453 -1 [} [
105 1 58 1 &6 103 79 1940 A:00-16:00 1-~12 11 A HEAVY OIL 2.180 0.9612 1081 63 H 98
§08) 1 5% 1 2242} 103 75 1A00 8:00-20300 1-12 11 A HEAVY DIL 2.000 0.9408 10430 -1 25 45
107y 1 5% 2 224(2) 103 83 1800 B:00-203:00 1-12 11 A HEAVY OIL 2.000 0.9408 10430 -1 25 45
108) 1 63 1 13423 103 B& 3600 0:00-24:00 1-10 25 PADOY & HUSK -~ 0.000s-1.3000 2600 -1 150 2700
109 1 63 1 S52{1) 103 72 958 B:00-17:100 1-12 14 LIGHT OIL ¢.440 0.8300v 109502 =1 4 ]
1100 1 46 1 47(2) 103 83 7200 1-12 13 & HEAVY OIL 2.450 © 0.9764 10400 217 180 1294
1112 1 86 2 L7(2) 103 74 4480 1-12 11 A HEAVY OIL 2.160 0.9809 10481 Y] 31 203
112) 1 84 3 47(2} 103 72 e 1-12 13 € HEAVY OIL 2.660° 0.976L 10400 -1 0 [
113} 1 85 1 &0 1416 B2 270 0:00-24300 1-12 &3 NOKFERADUS ORE ©.000 -1,0000 . 0% -1 58 15
3% LPS 0.002+-1.0000 132145x -1 3 1

114y 4 85 2 40 1416 82 270 0:00-24:00 1-12 &3 NONFERROUS ORE 0.000.-1,0000 03 -1 H 15
. 35 LPE G.0025~1.0000 I214%3% -1 3 1

115) 1 && 1 2202F 10387 3500 02100-26:00 1-12 11 A HEAVY 01L 2-800 0.9383 10394 337 250 900
1147 1 &4 2 22(2) 103 BB 3500 0:100-2£200 1-12 11 A HEAVY BIL 2.800 0.9383 10394 2z 300 1080
1173 1 67 % 22¢(2) 103 70 3500 0100-2¢100 1-12 11 A HEAVY OIL 3.000 0.9850 50000 5& 50 180
118) 1 87 2 22(2) 103 70 3400 G:00-264100 1-12 11 A HEAVY 0IL 3.000 0.9850 10000 5& 50 180
1193 1 68 % 2203} 103 &8 7200 0300-24:100 1-17 13 € HEAWY OIL  3.000 0.9561 10296 -1 251 1810
1200 1 48 2 22(3) 103 83 7200 0:00-24:60 3-12 13 ¢ HEAVY OIL 3.000 0.9561 10294 ey 302 2172
1217 1 6B 3 22{3) 103 &9 7200 0:00-26:00 1-12 13 € HEAVY DIL 3.000 0.9361 10296 -1 302 2172
1223 1 4B & 22(3) 103 6% 7200 0:00-26100 1-12 13 C HEAVY OIL 1.000 0.7561 10294 -1 302 2172
1232 1 48 S 22(3) 103 69 7200 Qi00-28:100 1-32 13 C HEAVY OIL 3.000 -0.95861 10294 -1 302 2172
128 1 48 & 22(¢3) 103 &9 0 0:00~241G0 1-312 13 C HEAVY QIL 31.000 'G.9361 10294 -1 0 ]
125 1 68 7 22(3) 103 &9 0 010024100 1=§2 13 £ HEAVY OQIL 3.000 0.9561 10294 -1 0 ]
126 1 6B & 22¢3) 103 &9 0 0:00-2¢:00° 1-12 13 C HEAVY OIL 3.000 ©0.9561 10294 -1 [} ]
127 1 6% 1 &4 103 &0 . 1000 $:00~13:00 1-12 11 A HEAVY OIL ° -3.000 0.9850 10000 78 65 65
1280 1 69 27 &4 1302 &0 192 14300-14:00 3-12 5&¢ IKDUSTRI.WASTE 0.1272-1.0000 40004 -1 0 ]
129> 1 706 1 35 915 79 BL00 0100-24:00 1-32 13 € HEAVY QIL 1.500 0.9900 9900 -1 333 2800
130) 1 76 7 8% P15 B4 B40O0 0i00-24:00 1+12 13 C HEAVY QL 3.500 G§.99C0 9900 -1 “r 3500
131 1 70 3 5% B 79 BLOO 0:100-24:00 1-12 14 LIGHT OIL 1.500 0.9200 109502 -1 167 1400
132 1 70 & 55 1108 7% 8400 .0:00-24:00 1-12 35 LPG 0.002+>1,0000 12145+ -1 83 00
13%) 1 71 1 §4(1) 1106 60  4BOO 6:i00-22:00 1~12 &1 ELECTRICITY 0.000:-1.0000 850 -1 H 9
48 DTRER RAW 0.000»-1.0000 - Qs -1 0 -]

136) 1 71 2 6241) 1106 &0 4BOO 4:00-22:00 1-12 &% ELECTRICITY 0.00¢2-1.0000 8402 -1 H 9
46 OTHER RAW 0.000+-1,0000 o -1 0 ]

135) 1 72 1 T 103 8810 2000 8:00-16:00° 1-12 35 LPG 0.002:-1.0000 11158 -1 141 282
136y 1 72 S 103 8B10 2000¢ 8:00-15:00 1-12 35 LPG 0.002s-1.0000 11158 =-1 141 282

IV - 10



LIST OF FACILITY (PAYTERN 1)

SEQY €O FAC FAL BUSINE FACL STAR OPE. OPERATING OPERA =—-mew=mo-mcecoo FUEL AND RAM MAYERIAL TD BE USEDew~emwc-wo—nacwas

UK TOR EL1 $S CAT L1¥Y TING .HQUR TINE IONE TIHG BAMNE SULEUR GRAVITY CALORY  RAYING KORMAL ANNUAL

TY ¥ TY EGORY TYRE V&M (H) START-END PERLOD [¢3] CKEALSY € IHY (Y € YD
L1137 Y 7?8 22 2501 88 4048 0:G0-2Ri00 1-12 35 LPG 0,002v+1,0000 11900 -1 3 15
138 1 73 A 4 2501 BO £048B  0:00-24:00 1-12 35 LPG 0.002+~1.0000 114900 -1 2t 153
: . 1% KERQSENE 0.633s 8,9900 11056 -1 .10 61

139 1 13 31 72 2501 80 4032 7:00-24:00 1-12 1% XEROSERE 0.033s 0,9900 11056 -1 R 1)
FUL 2 I - T 1] 1£23 84 6338 0:00-24:00 1-12 3§ LPS Q,002+-1,0000 11900 -1 1] &4
w1y 1 1 s o2 103 81 2304 B100-17300 1-12 14 LIGHY QIL 1.300 0.9200 10670 11 11 26
142 1 13 & 72 103 85 2312 8300-17300 =12 14 LIGHY OIL 1,300 0,9200 10670 50 40 127
1£3) 1 T4 -1 77L1) 1106 79 4044 -4:00-203100 1-12 14 LIGHT 0l 1,200 ¢.9860 10950 -1 14 58
166 1 T4 2 7T(1) 1106 79 4044 £300-20:00° 1-12 14 LIGHT OIb 1,200 C.Ba&0 10930« -1 12 54
145 1 TA 3 TT(L) 1106 79 40L& 4I00-20:00 1-12 14 LIGHY GIL 1.200 0.82440 10950 -1 14 H
146) 2 3 1 201} 103 7B 8760 0:00-24300 1-12 31 A Hfavy Olb £.280 0.9462 10000 38 28 245
1?7y 2 4 % &2 103 80 3000 8:00-168:00 1-12 11 A HEAVY OIL 2.000 0.9408 10430 140 138 L1t
188) 2 5 1 77413 1108 7T 4224 §:i00-28100 1-12 35 LPG 0.002v-1.0000 11158 -1 27 112
149) 2 52 PPEI> 1105 TF A22L - B:00-24:00 1-312 35 LPG G.Q02e-1.0000 11156 -1 27 112
150 2 5 3 7?TC1) 1106 7P 4224 B300-24300 1-12 35 LPG 0,002+-1,0000 11158 -1 ?7 112
51y 2 -5 &4 7704 1108 77 2112 8100-16:00: 1-12 35 186 0.002+=1.00400 11158 -1 18 a7
152). 2 5 - 57 77¢4) 1104 77 2112 #:i00-16:00 1-12 35 LPG 0.,002¢=1.0000 11158 -1 70 149
1533 2 5 & FPCR) 103 77 2640 2100-20:00 1-12 12 B HEAWY OIL 2.500 0.9750 10090 -1 .82 216
154) 2 & 1 9{tY 103 B85 940 2:00-16:00 1-12 25 PADDY L HUSK 0.0005-1.0000  34s0 -1 LT¥] 520
135y 2 7 1 -22(4} §o3F a1 ¢ _u:on-ﬂ:ob 11- & 11 A HEAVY OIL 2,000 ©.9:08 410%30 -1 o 0
1562 2 7 2 22C4) 1063 87 1400 3:00-17:00 11- & 11 A HEAVY OIL 2.000 0.9408 10430 31 26 41
157 2 8 1 26 103 -1 2400 8:00-17:00 4-42 11 A HEAVY D5L 1,280 0.9462 10000 &5 se 120
158 2 v % x2 . 103 81 0 - 7:00- B300 3-12 11 A REAVY OIL 1.280 0.9462 10000 -1 [} [}
159y 2 9 2 &2 103 83 2620 7i00-13:00 1-12 11 & HEAVY OIL 1,280 D.9662 10000 -1 93 245
1N 2. % 3 &2 103 B4 2640 T:00-15:00 1-12 11 A HEAVY. DIL 1.280 0,942 16000 -1 186 490
188) 2% 4 &2 103 87 2840 7:00-15300 3-12 11 A HEAVY OIL 1,280 0.9482 10000 -1 278 735
162y 2 10 1 33 163 77 - 340D 7:30-22345 1412 11 A HEAVY OIL 1,280 ©,9462 10000 -1 57 204
163 210 2 33 163 8% 3400 2:30-22:45 1=12 11 A HEAVY OIL 1,280 0.9442 10000 -1 57 204
188 2 11 1 2201) 163 75 &200  ?:60-21:00 §-12 13 { HEAVY OIL 2.500 0.9529 10340 -1 143 500
165) 2 11 2 22¢1) 103 75 4200 ?2:00-21:00 1-12 13 & KEAVY QiL 2.500 0.9529 10340 -1 143 . a00
186) 2 12 1 sS 915 77 7854 0:00-24300 1-12 35 LPG 0.002:-1.0000 11158 221 208 1650
147y 2 13 1 g41y . 103 57 2400 B:i00-14:00 1-12 25 PADDY & HUSX  0.000e-1.000% 1440 -1 1000 2400
168y 2 14 1 70 103 82 2080 B£:00-14:100 1-12 1¢ LIGHT OIL 1.500 0.9200 109508 15 11 23
169 2 15 1 4(&d 103 B85 1500 §:00-173100 1-12 11 A HEAWY OIL 2.700 0.9358 1001s -1 120 189
170 2 18 1 &7¢3) 103 -1 1500 %:00-1430%5 1-12 14 LIGHT OIL 6,640 0.85%& 10950« 1 1 1
it 2 17 1 o 103 B2 7200 0:00-24:00 1-12 13 € HEAUY O1L 3.500 0.995G . 9700 27 25 183
172y 2 17 2 &0 302 82 L4320 0:00-2L:00 1-12 13 ¢ HEAVY OIL 3.500 0.9950 9900 54 L2 181
173y 2 17 3 0 & 82 %500 B8:00-23:00 i-12 3% LPG 0.0023-1.QUG0 11158 -1 15 58
174) 2 18 1 9t 1 -1 960 BIO0-17:00 $-12 14 LEGKT olL _ 0.860 06.8613  10950s -1 13 12
175 2 1% 1 {1} 103 &0 € 0:00-24%00. 1-12 11 A HEavy 0L 2.760 0.9358 1095 -1 0 0
176> 2 19 2 441} 103 BO  T4ABD Q:00-24:00 1-12 11 A REAyY Ot 2.760 0.9358 10495s -1 70 538
177 2 20 1 64{9) 503 87 BT0 10:30-13:30 1-12 12 B HEavy QIL 1.500 9.9750 10000 -1 22 20
1787 221 1 1) jo¥ 85 1080 7:30-183:30 1-12 25 PADDY t HUSK 0.000:~1.0000 3440 -1 250 270
179 2 2 1 %y 1 81 720 B:00-11:00 1-12 14 L1GKT OIL 1.500 0.9200 t0950+ -1 3 2
1803 2 23 1 15(1) 103 B& 7200 0:00-24300  1-12 21 GENERAL COAL %,000 -1.0000 3800 167 t25 J0Q
1813 2 23 2 15013 103 82 1800 Bi00-15:00 1=12 13 € HEAVY DIL 2.500 0.9529 9900 160 75 120
182 2 23 3 1501} 103 7 - O 8i00-14:00 1~12 13 € HEAVY OIL 2.500 0,9529  $%00 -1 0 ]
183} 2 23 4 1541 1106 82 1800 #:006-18:00 1~12 11 A HEAVY OIL 2.000 0.9408 10000 -1 78 128
184 2 23 5 15{1) 1106 B2 1600 £100-15:00 1-12 11 A HEAVY OIL 2.008 6.9408 10000 -1 78 125
185) 2 24 A 781} 1106 77 4348 6:100-22:60 31-12 35 LPG 0.0029-1.0000 11158 -1 233 1018
) 14 LIGHT OlL G.540% 0.B300s 10950= -1 192 445

186) 2 24 2 7BLA) 1104 77 4388 $:00-22:00 1-12 35 LPG 0.002s-1.0000 11158 -1 233 1018
. 14 LIGHT OIL 0.560+ 0.8300% 10950 -1 102 445

187) 2 24 3 ?8€1) 1108 77 &3AB  §:00-22:00 1-12 35 LPG 0.002x-1.0000 11138 -1 233 1018
. : . 14 LIGHT OIL 0,560 0.8300s 0950 -1 102 445
188} 2 24 & 78(L) B 77 6348 £:00-22:00° 1-12 L UIGHT OfL 1.200 0.8650 10950% -1 15 70
189) 2 25 1 ?7(2) 1106 81 2600 A:00-16300 1-12 35 LPG ¢.002%-1.0000 11158 -1 72 173
190) 2 26 1 77(2) 502 81 7200 Q:00-2%83100 §-12 11 A HEAVY OIL 1,00¢ 0.9950 10000 -1 25 180
191) 2 26 2 77(2) 1106 B 810 9:00-13:00 1-12 35 LP§ 0,002:-%.0000 11158 -1 s 3
192) 2 26 3 7742} . 8 B1  TICO 0:09-24:i00 1-12 61 ELECTRICITY 0.000x~1.0000 860z -1 [} o
193 3 1 1 5% 1201 &803 4864 0:00-26:00 1- B 4& OTHER RAM 6.000 -1.0000 or 13461 11538 57400
&1 ELECTRICITY 9.000 -1.0000 840+ 8297 7111 35500

196 3 1 2 5% 120t 3803 4844 0:00-24300 1- & && OTHER RAW 0.000 -1.0000 0= 13&51 11538 57600
41 ELECTRICITY 0,000 -1.0000 860 8297 7111 35500

195 3 1 3 5% 1201 7202 0 0:Q0-24:060 1- B 46 OTHER RAW 0.000 -1.0000 O -1 [ [}
. 41 ELECIRICITY 0.60¢ -1.0000 860 - 0 o

196> 3 1 & 39 601 6803 &B6L 0r00-24:00 1- 8 13 € HEAVY OIL 3.200 0.9%00 {0005 473 576 2880
197) 3 2 1 8(1) 103 7704 7200 0:60-24100 1-12 33 € HEAVY DIL 2,500 0.952% 10340 500 400 2880
1982 3 2 2 BC1) 103 7704 7200 0:00-2::00 1-12 343 ¢ HEAVY OIL 2.500 0.9529% 10340 400 %09 2580
1993 3 3 1 22(2) 103 4504 B4 0:00-24300 1-17 13 € HEAVY OiL 2.500 0.9529 10340 345 t13 951
2000 3 &4 1 38(2) $03 5301 B520 0:00-24:00 1-12 13 € HEAVY OIL 2.660 0.976% 10460 271 259 2130
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LIST QF FACILLTY ({PATTERH 1}

SEGQ) CO FAC FAC BUSINE FACL STAR OPE. OPRERATIRG OPERA

wmmeereesuccFUEL AHD RAW MATERIAL TO BE LSED--~wser—oacocu- -

Uy ToR LLY $5 €AY LITY TIKG MOUR' TLHE IOHE YT1ug LI SULFUR GRAVITY CALDAY  RAYING  HORWAL  AHHUAL

TY ¥ TY EGORY TYPE YEM (M) START-END PERIOP (3] CKCALZY O 0y L )

201 3 51 t3(2) 103 74046 8040 0:00-24:¢0 i-12 It A HEAVY OIL 2.000 0.9408 10430 3270 2600 20904
202y 3 05 2 1M 403 &4 0 0100+24:00 1-12 31 A HEAUY OIL 2.000 0.9408 10430 -1 0 9
203y 3 5 3 13(2) 103 &% 0 0300-24200 1-12 11 A HEAVY OIL 2.000 0.9408 10L38 -1 0 0
204) 3 5 4 13(2) 1002 7502 8040 0100-24:00 1-12 15 KEROSENE £.03%% ©.7951s 11000 72 38 289
%) 3 & 1 59 601 4B12 2352 B8300-17:00 1-12 13 € MEAVY 0IL  2.860 0.9784 10400 200 17§ 412
’ 41 IRON 0.000 -1.0000 o -1 1180 2800

206) 3 8 2 59 601 6812 2352 8:00-17:00 1-12 13 € REAYY OIL 2.680 0.9764 10400 220 196 L4t
" .41 IRON T 0.000 -1.0000 Q= -1 1275 3000

207y 3 8 3 59 401 8B12 IS B00-17:00 1-13F 1Y € REAVY D1E 2,800 0.7 tOKOG 340 125 78k
&1 IRON 0.000 -1.0000 Qs -1 2210 5200

208y 5 7 %1 59 601 B707 2400 7:30-16:00 1-12 13 C HEAVY DIL 2.880° 0,9744 10400 -1 220 528
209y 3 ¥ 2 59 601 8707 2400 7:i30-16:00 1-12 13 ¢ HEAVY OIL 2.450 0.9784 10606 -1 110 268
2193 5 B 1 22¢42) 105 8801 8445 0:00-26:00 1-12 13 C HEAVY O1L 3.500 0.9900 10495e 372 73 814
2013 3 9 1. 47¢1) 1001 68 7896 0:00-2¢300 1-13 42 SULFIDE ORE 99.99% ~1.0000  150Ds Co=1 8 217
212y 309 ¥ &7(1) 103 68 7HF6  0:00-2¢:00 1-12 11 A HEAVY.DIL 1,280 0.9462 186400 21 17 132
213 3§ 3 4701} 103 4B 144D 0:00-20:00 1-12 11 A HEAVY OiIL 1.280 0.9452 10960 21 17 R4
214 3 9 4 AT(1) 1105 48 4000 £:00-2¢:00 1-12 14 LIGHT OIL 0.500 0.8450 10930 83 75 (31
215) 3 10 1 39 401 7801 2368 B:00-17:00 1-12 13 € HEAVY OlL 2.140 6.9512 10481 338 230 545
2183 3 11 1 s242) 103 82 4800 B:QD-24100 1—12. 11 A HEAVY OIL 1.280 0.9%52 10000 -1 k1:3 180
247y 3 11 2 52429 103 87 4800 HrQ0-2+i00 1-312 11 K HEAVY Ol 1.280 0.9652 10000 -1 &5 216
218 3 42 1 3443) 1106 &8 8400 0:Q0-24:G0 3-12 25 PADDY & HUSK 0.0005-1.0000  3500s 208 125 | 1048
219) 3 42 2 34433 1106 7E 0 2160 T:i5-19:15  1=12 11 A HEAVY OIL 1.280 0.9442 10000 116 62 15¢
220% S5} 105 #2 4000 - 0:00-24360 T1-12 13 C HEAWY DIL 1,798 0.9308 10495 250 190 1140
221} ¢5) 105 83 000 0:09-2::00 1-12 13 € HEAVY OIL 1.798  0.9306 10698 250 190 1140
223y 3 1% 1 38¢2) 103 &412 7920 0:09-&4:00 1-12 - 13 £ HEAVY QiL 7.500 0.952% 10340 558 5148 LOB7
223} 3 14 2 3842y 103 72 7920 0:00-24:00 1-12 13 C HEAVY QIL 2,500 ©.952% -183k0 558 516 ¢087
224) 3 14 3 38(2) 0 103 72 7920 0:00-24:100 1-1F 13 €. HEAYVY aly Z.500  0.9529 103co 558 516 087
225) 3 14 4 58t2y 103 72 0 0:00-2£100 1-12 13 ¢ HEAVY OQJL 2.500 0.%529 . 10310 -1 [ ]
2283 3 15 1 s(13 103 -1 1800 4:06-14:00  31-12 23 LUMBER 0.1002-1.0000  3508a -1 133 240
R 11 A HEAVY QfL 2.160 0.9812 16561 10 10 3
227) 3 14 1 Sy 303 63 4200 0:00-24300 1-12 13 £ HEAVY OIL 3.500 0.9950 9900 233 223 945
zz8) 3 16 2 5} 103 63 4200 0:00-2£:00 1-%2 13 € HEAVY O]t 3.500 0.9950 - 9900 2353 225 945
229y 3 14 3 51 103 68 2112 0:00-24:00 1-12 13 € KEAVY OIL 3.500 0.9950 9900 I 300 438
230) 3 14, & 51 103 80 2112 0:00-24300 3-12 13 € HEAVY OIL 3.500 0.9950 9900 359 375 792
231) 3 17 1 &1} 103 79 900 0:00-2%300 1-12 - 13 C HEAVY OIL 3.500 0.9900 9900 300 214 194
2%2) 3 17 2 &(1) 103 85 7200 0:GR-243:00 1-12 13 C HEAVY OIL 31.500 0.9900 9900 s00 218 1555
233) 3 18 . 5(3) 103 &8 3200 4:00-22:00 1-12 11 A WEAVY DIL 1.280 0.9462 10000 103 62 197
2343 3 18 2 5(3) 103 70 7200 0:00-24300 1-12 11 A NEAVY OIL 1.280. 0.9k6% 10000 105 43 456
2353 3 18 .3 3(3) 103 87 3200 6:00-22:00 1-12 11 A HEAVY OIL 1.280  0.9482 10000 85 51 154
236 3 18 4 S() 103 &% 0 0:00-24:00 1-12- 11 A HEAVY OIL 1.230 0.9462 10000 -1 [ e
237 3 39 1 TRE5) 2501 8510 4240 0300-24:00 1-12 35 LPG 0.0020=1,0000 11805 8 5 3
238 3 192 ¥ 7iS) 2603 7801 IPLL 0300-28:00 1-12 &% ELECTRILITY 0.000r=1,0000 860 15 7 24
2397 3 20 1 52413 103 3 7200 0:00-25:00 1-12 13 € HEAVY OIL ©2.300 0.9529 10340 -1 29 209
240y 3 21 1 1%¢(2) 103 a¢ 60 8100-17:00 1-12 14 LIGHT oOIL 0.400 0.8850 10950= -1 ? 1
28ty 3 72 1 M) B -1 2496 B:00-17:00 1-12 81 ELECVRICITY .000=-1,0800 8s0x - -1 o 1
262y 3 23 1 &0 611 71 7200 0:00-28:00 1-12 11 A HEAYY DIL 2.000 D.9402 10830 100 &0 576
263y 3 23 2 & 611 71 7200 0100-2¢:¢) 1-12 11 A HEAVY OIL - 2.000 0.9408 10430 100 -1 576
24L) 3 23 3 &0 411 71 7200 0:109-2¢100 1-12 11 A MEAVY OIL 2.000 0.9408 310430 100 80 576
245) 3 23 4 &0 612 83 4800 0100-24200 "4-12 &1 ELECTRICITY  0.000s-1.0000 B8s03 -1 2% 2059
2463 3 23 5 60 612 83  4BO0 0:100-28:00 1-12 &1 ELECTRICITY C.0G00-3.0000 8503 =1 %29 2059
267 3 23 4 S0 1421 86 SL0  8:00-15:00 1-12 21 A HEAVY OIL 2.000 0.9408 10430 160 80 23
248 -3 3 7 80 1421 3s S&Q B:00-15:00 1-12 13 A HEAVY OIL 2.000 0,9508 10430 100 -1 &3
249y 3 24 1 7ML 103 82 2096 7:00-16500 1-12 13 € HEAVY DIL 3.500 0.9%00 9900 75 63 131
250 3 26 R 7TLI) 1104 &2 2096 7:00-14300 1-12 35 LPG 0.002+=1.0000 - 11158 &1 37 77
254 3 4 3 IFYY 1106 62 2095 FIDD-14300 1=12. IS LPG 0.002¢-1.0600 11158 i1 37 ?7
252) 3 24 4 T7L1) 1106 72 2094 7:00-18:00 3-12 35 LPG 0.002«-1,0000 11158 Toe 37 ??
253) 3 24 5 77(1) 1106 T2  F09& 7TI00-14300 1-12 35 LPG 0.002%-1.0000 11158 41 37 77
254) 3 25 1 22(3) 103 64 260 §:00-24:00 1-47 11 A HEAVY OIL 1.230 0,9462 10090 -t 16 10
255) 3 25 2 22(3> 10¥ 8% PE0 B:00-24:00- 1-§2 11 A HEAVY OIL 2.150  0.9512 . 10401 -1 15 15
256) 3 25 3 2203 103 -1 2880, B:00-24:00 1-12 23 LUNBER 0.100s-1.0000 3820 -1 250 720
257) 3 26 1 2242y 103 &z 8 0:00-24:00 1-32 11 A HEAVY OIL §.980s 0.9300s 104952 -1 ¢ 0
258) 3 26 2 2202} 103 B4 4000 0100-24:00 1-12 13 C HEAVY OIL 2.500 D.%529 10340 53 50 300
259y 3 27 1 2242 103 85 1500 3:00-16:00 1-12 23 LUHBER ©.160s-1.0000 3820 &80 400 500
260) 3 27 2 2242) 103 A7 300 B8:00-16:00 1-12 i1 A HEAVY OIE 2.160 0.9412 10451 -1 80 24
1} 3 28 1 51 103 &4 240O 7:00-17:00 1-12 11 A HEAWY OIL 3.000 ©.9850 10000 -1 46 144
2423 3 29 1 65(1) 1104 72 $334 0:00-24300 1-12 35 LFG 0.002e-1.0000 - 11158 -1 33 208
243y 3 29 2 &A1) 1106 72 #3346 0:00-242:00 1-12 35 LPG 0.002¢-1.0000 11158 -1 33 08
284) 3 29 . 3 A1) 1108 72 336 0I00-24:00 1-12 35 LFG 0.002e-1,0000 11158 -1 33 208
2453 3 29 4 B8&(1) 1106 72 - 334 Q:00-24200 1-12 35 LPG 0.0022-1.0000 11158 -1 33 208
266) 3 29 3 a4d1) 1106 72 §33& 9I00-24:00 1-12 33 LPG 0.002s-1,0000 11158 - 33 208
287) 3 2% 6 6&(1) 1106 72 &334  0:100-24!100 1-12 3% LPG 0.0022-1.0000 11158 ~1 33 208
28B) 3 29 P SLC1Y 1106 7P &334 0:00-24:00 1-~t2 35 LFG 0.0022-1.0080 11158 -1 13 208
28%) 3 29 B 6&(1) 11046 77 4338 010024200 1-%12 35 LPG . 0.0022-1.0000 11158 -1 33 208
2760 3 29 9 S&(1} 1106 ?2 &334 0:00-24:00 1-12 &1 ELECERICITY ©-9002-1, 0000 240 -1 0 [}
271) 3 29 10 SA(1) 1106 72 &334 0:60-24:00 1-§2 61 ELECTRICLTY 0.0001-1,0000 8602 -1 o [}
272 3 29 11 841> 1106 72 4336 0:00-24100 1-12 61 ELECTRICITY 0.000»~1,0000 8B40 -1 [4 o
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SE®)

2Ty
274)
27%)

278)
277

278)
2T

2802
281}

282)
28%)
284)
2851
2862
267}
288}
2B9)

290}

2917
292
295
2%4)
29052

2943
2972

298)

2?5)'

300
301

302y

303}
h1:13)

305)
104)

307}
398)
309}
310)
311)
312}

313
e
355
s
3173
3182
1N

20
320

3
3233
324

325)
3283

n2n
3282

329
3zm

3530
332y
133
3347
335
338
azn

338y

<0 FAC FAC
Yx TOR ILL
Iy TY
3 o2 12
3 2¢ 13
3 29 14
1] 1
3 30 2
3 N 1
L3 2
3 032 1
332 2
3 33 1
3 33 2
3 33 3
3 3 1
L O T4 2
I 3 3
ERE 19 &
11 1
3 35 2
3 35 i
3 37 1
3 38 1
3 38 z
3 38 3
3 39 2
3 3¢ 2
3} o 1
341 1
3 &2 1
3 &2 2
3 &3 i
3 &k 1
3 &k 2
3 L5 1
3 &5 2
T oas 1
3 &d 2
3 &5 13
3 %3 &
3 s 5
¥ s 4
LY S |
3 &7 2
LI ¥ 3
3 L7 [
3 43 1
3t 2
3 ka8 3
3 &9 i
3 49 2
3 50 1
3 30 2
3 50 3
3 n 3
3 51 2
3y 5t 3
3 5 4
3 52 1
3 52 2
3 53 1
3 54 1
3 54 2
3 5& 3
3 54 4
3 55 1
E-11 1
3 57 1

BUSINE
55 CAT
EGORY

&4(1)

T sL(Y)

4 (1)

22€4)
22¢4)

L7e1)
LTy

22422
2zc2y

241)
241}
201)
241}

1502
15¢&)

LEST OF FACHLITY

FALL STAR OPE.

L1TY
TYPE

1106
11048
1108

103
1c3

103
103

103

163

703
i
1302
103
183
1104
1104
103

103

103
103
103
163
103
103
103
103
103

103
193

303

103
193

103
103

163

103
1104
1104
1104
1104

103
103
103
103
a01

401
401

103
103
103

103

TIKG
YEM

12
72
72

~1
~i

-1
~1

BO-
a7
78
78
78
75
7
73
75
-2

87

a4

&5
5%

72
&2

78
78

71
71

82

76
83

a3

2907
907
1907
7907
7907
007

85
85
-1
=1
70
87

3
3

BL

-1

&9
80

T3
ag

Hous
(HY

6336
£33
5336
2400
0
550
580

2700
2700

8400
12
L{90
5200
$200
1440
1440
1]

5400

3900
2610
2400
¢
o

2080
2080

2580
1150

6300

T 6500

2555

348
3520
3168

0
1840
1840

930

930

930
930

124 ]
8840

5780

A800
3600
7200
1600
2880
2880

2580
4320

4200

&4&B0

OPERATING OPERA

TIME ICHE

TING

START~END PERIOD

DI0C-24300
Q:Q0-24:100
Q100-241:00

Bi100~-17:00
B:QQ-17:00

8:00-101:100
8:00=10:00

8:00-21:00
g100-21:00
03100-24100
1100~ $:30
1£:00-16:00
§:39« 7:30
8:%0- 7:30
8130-¢4:00
B:30-241:00
8:00- 2:00

$:00- 2:00

L:00-16:00
B8:00-15:00
8:00-14:00
8rQ8-14:00
B:00~18:00

8:00-14:00
16:00-246300

8:00-146730
$:00-13:00

Org0-24300
0:00-24300

B:00-312:00

7:00-10100
9:00-19100

B:00-17:00
8:00-17:00

£:00-21:00

1-12
1-12
1=-12

1«12
1-12

1-12
1-12

3:00-17200
8:100-27:08

0:00-2£:00,
0:00-2£:00
0:00-26:00
0:00-28100

8:08-17:00
8:00~17:00
8:00-17:00

0:00-2L:00
0:00-2L:00
8:00-36:00
8:00-156:00
8;00-14:00

©:00-24:00

0:00-24:00

8:00-2L:00
B8:00-20:00

0:00-2£1:00
0:90-241:00

8:00-16:0Q0

0:09-24300
0100-24300
0300-26100
0I1¢0-2&100

8:00-17:00
7:0Q-21:100

Gr09-26:00

1-12

1-12

1-12

(PATTERNK 1}

-39
&1
&1
11
11

it
1

11
11

11
14
3

11,

11
1
23

23
2%

13
13
1%
14
14
11
11

13

--wrwFUEL AKD RAW HATERIAL TO BE USED---we-ew—~mmee—a

ELECTRICITY
ELECTRICITY
ELECTRICITY

A
A

A
A

A
A
A

HEAVY
HEAVY

HEAVY.

HEAVY

HEAVY
REAVY

HEAVY

[:118
ol

oIL
OIL

oL
QlL

oL

LIGHT Olk

DOMESTLIC WASTE

A

".

A
A

HEAVY
HEAVY
REAVY
HEAVY

LUnBER
PADDY &
LUMBER
PARDY &

c

<

HEAVY

HEAVY

oL
olu
ol
olL
RUSK
HUSK
oI

oiL

LIGHT 0OIL
LIGHT. QI
LIGKT Ol

A
&

[

HEAVY
HEAVY

HEAVY

LUHBER

[ R B e 2 >

HEAVY'

HEAVY
HEAVY

HEAVY
HEAVY

HEAVY
HEAVY

HEAVY
HEAVY

PG
LP&
LPG
LPG

<
<
<
€
A
A
A
A
A
<
¢
<

HEAVY
HEAVY
HEAWY
HEAVY

HEAVY
HEAVY
HEAVY

HEAVY
HEAVY

HEAVY
BEAVY
KEAVY

TRONR
ELECTRICITY
& HEAVY OIL
RAV COXE
IRON

ELECTRICITY
B HEAVY OIL
RA¥ COKE

B HEAVY QIL
B HEAVY OIL

Qi
alL

olv

oL
ol

ol

olL
oIL

CIL
oIl

an
an

<118
ol
ofL
118

o
Qi
an

oIL
1318

GIL
oiv
ol

A HEAVY OIL
A HEAVY OIL

LIGHT OIL

C
c
C
[

HEAVY
HEAVY
HEAVT
HEAVY
HEAVY
HEAVY

HEAVY

v-13

oI
aIL
olL
aIL
oL
oIL

ol

X2

0.000%-1,0000
0,0001-1,0000
0,0009-1,0000

1.280 0.9682
1.280 0.9482

2,760 0.9358
2.740 0.9358

2,760 0.9358
2.760 0.9358

2.000 0.7L08
1.200 0.3700
0.030:+1,9000

3.000 ©.9850
3.000 o©.v850
5.000 0.98%50
3.000 0.785%90

0.100e47.0000
0.00Ds~1.0D00
0.1003~1.000C
0.000%~3,0000

2.920 0.9%09
2.500 0.9529

0.450 O.B5%6
G.4868 G.85%6
0.440 0.8598

2.160 0.9612
2.160 0.9512

Z2.300 0Q.952%
¢.100-1.0000C

2.600 0.9764
2.650 0.9764

2.000 OD.9L08

2.000 O.7:08
2.000 ©.9408

2.000 0.9:L08
2.000 0.94D3

2.500 0.9529
2.500 0.9529
0.002¢-1,0000
0.002=-1.0000
0.0022-1.0000
0.042=-1.0000

2.860 0.976L
2.860 D.9764
2.660 0.9764
2.860 0.9764

2.160 {.9412
2.180 0.9412
2,160 0.9812

1.280 ©.9462
1.280 0.9462

2.300 0.9529
2.500 0.9529
2.500 0.9529

0.000 -t.90400
G.0G0¥-1.0000
1.950 Q.9370
©.570s-1,0000
¢.D00 ~1.0000
©.000=-1.0000
1.950 0.9370
Q.570%-1.0000
1.950 ©@.%370
1.¥50 0.9370

1.280 0Q.9462
1.280 ©0.9%67

0.400 ¢.8:50
3.500 0,9900
3.500 0.9900
3.500 0.9900
3:500 0.9900
2.4608 0.9300%
2.160 0,9612

1.280 0.74582

SULFUR GRAVITY CALORY

{KCALSY

840x
3600
8600

10000
10004

10495
10495

10495,
10495«

10430
10950
15602

10000
1o0do0
10000
10000

3820
2400
3820
2800

10495
19340

10950
13959«
10950s

10451
10461

10340
3%z0

10400
10400

16430

10430
10430

10430
10e30

10340
10340
12145
12145
12145
12565

10400
19400
10400
10400

10441
10461
10461

10000
10000

10380
10340
10380

o=
a60s=
900
7000s
[+13
B60=
2900
7000x
900
7900

10000
10c¢00

10850=
9900
7900
2900
¥900
10495
104481 .

10000

RATENG
«m

400
406G
L00

£50

&£50

140
-1
-1

250
2590

HORKAL
i /H)

4]
]
0
60
32
LT

40
40

38
37
54
8i

103
155

B3}
542

140
110

a0

1%
32

56
20

L0
&0

70

100
125

210
21¢

30
30

78CG0
12740

1546
7800
12740

154

58S
585

257

300
300
300
300

77

29

ANNUAL
(SN

]
Q
o

146
18
18

108
106

319
2
18
291
37

149
223

LL9E
2927

36%
287

192

g
&5

154
23

240
260

138

9h
LLO

55006
3500
78
900
45000
73500
w78
900
2808
2106

o
15850

864
-1
864
-3.3%

324

188



SEQ)

339
340}

341y
32
3Ly
34ty
3453
3:5)
37
348)
3
3500

3s1)
352}

i5n
554
355}
356)
3530
338
35
h1100 )
312

362)
3&3)

354)
355

388)
357}

352>
369

376

371)
372

EY ST
374
375)
376}
3773
378}

179>
380}

380

s
p1:5 3

385)
335

384y
387

3e8)
389y

3903
391

392)
38N

394

395)
I9s)

39T
398)
39%)
400)

L01)
£02)

&03)

€0 FAC FAC

uR TOR ILY
TY Y OOTY
3 57 2
3 57 3
3 58 1
1 5% 1
1 5 2
3 5 3
1 59 &
3 &0 1
3 8 1
5 &2 1
3 62 2
3 &2 3
LI T |
3 83 2
13 1
3 4k 2
3 4s 3
3 65 1
LT I
3 &7 1
3. &7 2
5 &7 3
347 &
&8 1
&8 2
3 4¥ 1
3 oey 2
3 70 1
3 70 2
3 7y 1
L2 & B}
3. 2 1
3073 1
307y 2
3 7e 1
3 7 2
I 75 1
3 075 2
3 75 3
375 &
3761
3 76 2
3o
3 78 1
3 13 2
LI |
o 2
3 8o 1
3 o811
3 82 1
3 &2 2
38 1
3 8¢ 1
3 85 1
385 2
L L )
3 87 %
a7 F4
3 8% 1
3 %0 1
o911 %
3 92 1
3 9% 1
3 9L 2
3095 1

BUSIKE
55 CAT
EGORY

813
g1

BL(L)

22023
2202y

2zt)

22t2)
22(2)
22¢2)
2D
240
2

534N
5347

TN
27CE)
749
52¢1)
228y
5084y
5048}
50%&)
5064}

2242}
224¢2)

22¢1)
2261}

26
26

2242}
22022

22¢(H)

3N
33

59

H
24
2412
201
2¢1y

S132)
1322

22422

2242)
2242}

22ty
22(2)

2e¢2)
£7(1)

2240
2244}

1302
2242y

2242}
- A¢ 4]

L&

%
25

22(&!
22¢(3)
13¢2)
1043

241)
24

6L(5)

FACL
LITY
TYPE

103
103

103
103
103
792
702
103
103

1004
1004
1gc+

103
1105

1063
103
103
163
103

703
703

- 8
1303
103
103

103
103

103
103

F1:3]
163

103

103
103

4802
402

1108
1104
1108
1104

103
103

103

103
103

103
193

193
103

103
103

103
103

103
103

103

103
‘103

103
143
143
igos

1106
11ce

613

LIST OF FACILLTY (PATYERK 1)

STAR
TING
YEM

n
as

BO

EQ

71

v
&7

8¢
84
80
an
ar
as

82
a8

Th

81
a4

a5
-1

78

84
78

85
:1%

82
as

e

75
T4

as
BEOS
73
S407

13
66

vz

OPE.

HOUR -

i

0
6480

o

0
8448
8448
B448
2700
2600
L5060
L300
4500
2320
2750
2750
2750
2400
L080

2440

0

7200
7200

rzo0
7200

4800
2400

4200
1200

4BOQ

7200
200

2208
2208
240D
2400
2400
2400

1095

asLs

5000
3000

$£00
Q

7200
4ECD

3460
3400

3000
2700

2700
0

1200

7480
7580

3000
2320

1400

80
Lao

7200

QPERATING OPERA
TING

TIHE Z0OHE

START-EHD PERIOD

0:00-24:00
0:i00-24:00

0:00-24:00
0:00-24t00
0:100=2%:00
0:100-26:00
0:00-24100
8:00-17:00
713015100
$:00-23:00
8100-23100
F:Q0-23100

4:00-156100¢
8100-16100

7:30-20:00
7i130-20:00
7i30-20:00
7i00=17:00
5:100-17:00
7130-14130
7:30-16:30
7:130-14330
7130-18:30

0:00-24300
0:00~24300

0:00-2L:00
0:i00-28300

8:00-25:00
0:00- 8300

Q:o0-24:00
0:00-24:00

7:00-28:00

0:¢0-24:00
G:00-24:00

2:00-16:00
8100-16:00
0100-28100
£100-2£:00
0100-2¢:00
0:00-2£:00

5100-11:00
BI00-11:00

0100-24100

B:00= &:00
B:Q0-17:00

BIQ0- 2:00
8:00- 2:00

©:00-26100
810025100

7:00-19:Q0
Ti00-19:00

7:00+37:200
$100-18:00

8:00-17100
8:00-17:00

8i00+142Q0

0:00-24:00
0700~2430G

&:00-18:00
8:00-16:00
7:00-15:00
§:00-15:Q0

8:00-17:00
8:00-17:00

0:00-24:00

=12 1%
1-12. 26

i-12 13

1-~42 15
1~i2 15
1-i2 15

1-12 1%
i=12 33

i-12 11
i-12 11

t-12 11
-1z 11

i-12 " 11
i-12 11

1-i¢ 23

.12 1

"

i-12 11
1-32 11

1-12 11
1-12 13

1-12 11
12 11

<12 11

1412 13
1-12 13

1-12 11
1-12 13

1-12° 11

~

10~ & 1

¥-12 11
¥-12 11

v -

---------------- FUEL

A HEAVY OIL
OTHER SOLID

€ HEAVY OIL
HEAVY OIL
HEAVY DIL
HEAVY DIL
HEAYY DIL
A HEAVY 01L
Lunpte
KERGSENE
KEROSENE
KERCSENE

OTHER LIQU1D
LG

A HEAYY QIL
A HEAVY QIL
A HEAVY OIL

A HEAVY OIL

" OTHER SOLLD

¢ HEAVY OIL
¢ HEAVY OIL
€ HEAVY OIL
INDUSTRI.WASYE

A MEAVY QIL
A HEAVY QiL

¢ WEAVY OIL
€ HWEAVY DIL

HEAYY DIL
HEAVY OIL

A
A
¢ weavr OIL
€ HEAVY O1L

¢ HEAVY QIL

LUMBER
LURBER

HEAVY OIL
HEAVY DIL

HEAVY OIL
HEAVY DiL

C
[4
A HEAVY QIL
A
A
A KEAVY O1L

A REAVY DIL
A HEAVY OIL
A HEAVY QIL

HEAVY DiL
HKEAVY OIL

HEAVY DL
HEAVY 0iL

A
A
A
A
LUHBER

EIGHT DiL

A HEAVY CIL
A HEAVY OIL
A

HEAVY DIL
A HEAVY Q1L

A MEAVY OIL
A HEAVY OIL

A HEAVY 01U

C HEAVY CLL
€ HEAVY QIL

A HEAVY OIL
€ HEAVY QIL
A HEAVY Qlu
LEIGHT QIL

A HEAVY OIL
A HEAVY OIyL

C REAVY OIv

1.250

0.9482

0.100%-1.0000

2.440% 0.93008

2.500
2.3500
2.500
2.500

2.180

6.100s

G.033s 0.7953s

0.033

0.033% D.7951s

0.100
G.002s

t.290
1270
1.2v0
2.440
¢.000
2.500
2.500
2.500
G.127s

2.740
2,760

2,500
2.500

2,180

‘2,140

2,509

2.500
2,500

0,500
0,100

2.500
2.500

0,000
0,880

2.180
2,160

2.780
2.160

1,280
1,280

2,900

2,920
2.920

2,180
2.460
1,280
0.660

2.000
2.000

2.500

0,9529
0.9529
0.¥529
9.9¢400

-1.:0000
0.7951%
0.854%

-1.0000
0.0174
0.9176
0.9176
0.9358

-1.0000
0.9529

. 0.952¢%
- 0.9529

-i.0000

- 0.9358
0.9358

0.9529
Q.9529

0.94812
0.9412

0.952%
0.9529

0.9529

-1,0000
~1.0000

G.?52¢9
0.932%

0.?L08
a.%408
¢.9408
G.?408

Q.9L62
Q.Ph62

0.9512

0.9612
0.9812

0.?%08
0.9508

=1.0000
0.85%96

L.9612
T.9612

0.9358
0.9612

¢.9L62
0,9482

G.9408

o,.9509
¢.950%

Q.9512
0.9764
0.9552
0.8413

Q.9408
0.9L08

9.9529

CALORY
CKEAL/Y

10000

3440
104952

10340
10340
103&0
10340

10481
3500
11100+
11100
11100s

10840
111538

10542
10542
10542

10560

3LL0

10340

10340

10340
4000

10495a

10495

10340
10340

10461
10464

1039
103490

10360

~1829
3820

10340
10350

10L30
10430
10430
10430

10000
10000

10441

T10661

10441

10430
10430

3820
10950

104461
10681

10495=
108

10000
10090

10430

104953

104952
10441
10400
190000
109508

10480
10680

10340

AND RAW HATERLIAL YO BE USED--+-

SULFUR GRAVITY RATENG NRORMAL
X} t

€ IHY Ny
-1 [
1458 1250
-1 13
-1 o
-1 250
-1 S0
-1 50
-1 27
-1 175
rid 2%
27 26
27 2t
-1 15
-1 )
-1 18
-1 18
-1 18
-1 35
-1 200
98 86
-1 0
-1 0
-1 0
50 38
50 38
-1 100
-1 100
-1 83
-1 a3
-1 208
-1 208
17 1%
! 750
-1 1250
13 83
L1 &3
500 500
500 500
400 500
400 500
31 3%
-1 0
17 13
35 35
30 30
=1 133
-1 o
-1 14
-t 5
300 200
300 150
-1 L8
-1 &d
-1 27
-1 [
-1 Lo
-1 39
-1 L5
-1 14
200 190
&5 50
-1 7
250 125
230 125
-1 17

ANHUAL
[ 8
L1}
8100
1]

Q
2112
422
&22
72
420
108

108
108

109

210
0

720

114
24

720
540

144
120
72

T2

2948
3Ly

1

[.1+]
60

120



SEDQY

404D

405)
204y
407

408)
L69)
£10?
L1112

412y
132
[37%)
415>
3T H

Lt7)
418)

£319) .

Lz
421)

L22)
L23)
&z8)
LZ5)
426)
L27)
+28)
429

£30)
£31)

£32)
3%
43¢)

4353
434)

&437)

438)
2391

L0}

£L1}

[¥¥30

L3}

L&4)

£45)
L&)

Le?y
LL8)
[14°5]
450}
£%1)

4523
£53)
£54)
£55)

£58)
L57)
£581)
£59)
L40)

L55)
L82)
463}
L84}
£55}

LY-1.3
467

4581

L69)
4702

CO FAC FAL
UN TOR 1LI
Ty T
L] 2
3 9% 1
3 98 F
3es 3
3 97 1
3 o912
3 97 3
3097 &
53°98 1
39 2
398 3
398 &
3 98 S
399 1
39y 2
3099 03
31000 1
3 100 2
31010 1
3162 1
5102 2
3102 3
3103 1
3106 1
3804 2
3106 3
34050 1
5105 2
3106 1
3107 1
3 108 1
3109 1
3109 2
3110 1
3110 2
310 3
311 1
311, 2
311103
3111 &
3111 S
3142 1
3152 2
3113 1
3113 2
3113 3
3 113 4
3113 H
3113 8
3 113 7
3 113 8
311t ¢
3114 1
311 2
3 114 3
3 114 4
3156 5
315 1
3115 2
3145 3
3115, &
31y 1
31T 2
3187 3
3118 1
318 2
3118 3

BUSINE
S5 CAT
EGORY

T4EC5)

245}
2
28]

2(5)
205}
2057
205

7M1
FASY
M

2
2

22(n

a1y
&
a1y
3202}
53(8)
53(8)
5308

55
55

S48
£813)

22(L)

. eall1y

2241)

2282}

2L}
2242}

39
59

59

59

59

< PALTY

7582)

7742}
77(2)
7702}
77¢2)
7PE)

ey
ey
77(2)
77

78¢1)

- 78(1)

Ei-18%]
T8L1)
?g(l)

K18 8]
8013
7BL5)
781}
59

59
59

59

59
59

L1ST DF FACILITY'

gTAR OPE.

85

TIRG HOUR
YEN ()

72 7200
78 270
78 270
a7 810
81 3590
83 3590
a4 3590
85 3590
7012 8400
7111 8400
7401 BAGD
7508 840D
7710 5400
83 2800
BS 4800
87 4800
B0 1098
50 1058
-1 7920
83 720
B0 720
a3 720
Bz 1400
B6 120D
a7 . 7200
87 7200
71 8760
71 B76D
8712 2400
-1 1088
86 2920
80 3600
8 3600
73 [
80 1450
a7 arce
71 7200
7% 1294
77 soou
8s 7200
7200

73 2568
8y 7200
&3 2120
78 2120
43 2120
78 2120
78 2129
78 2120
78 2120
78 2120
78 2120
ar 1896
a7 1a%
a7 1894
87 tase
87 1896
58 L1580
78 L180
88 2160
88 4150
-3 7920
70 3980
87 1500
76 ssB0
72 1080
72 1080

QFERATING OPERA

TIME 10KE

T1KG

START-END PERIOD

00024100

810017100
8190-17300
grop-17100

010024500
0:00-2£:00
D:¢0-2L:00
0:0D-22:00

0:00-24:00
0:¢0-24200
0:00-2£300
0:00-2£200
0:00-2L:00

6:00-2L:00
6:00-24200
6:00-24200

Q:0D-15:00
9:00-15:00

0:00-2&:00
8:00-16:00

8:00-146:00
B:00-14:00

9100-15:130
8:060-12100
0:40-26:00
0:00-2¢100

0100-24:00
0:00-2¢:00

8:00-17:00
B:GD-17:00
B:0D-14:00

0:1Q¢=242100
orag-z4:00

0100-24:00

Q:00-24:00
0:00-24:00

0:00-24:00
Gi00-2L:00

Q:00-24:00
0i100-24300

0100-24:00

9:00-24:00

g:00~24:00

8:06-17:00
8:00-17:00
B:QO-3i7:00
B8:00-17:00
8:00-17:00

Bi0Q-17:00
Bi00-17:00
BiC0~17:00
A:00~17:00

4100-14 500
6700~14100
4§:00~14100Q
8:00~16300
8:00-16:00

4155-~23109
4:55-2%:00
6:55+23:00
6355-23300
0:0)-26:00Q

8:00=28:00
£:00-18:00

0:00-24:00

§:00-17:Q0

t-12

8-11
8-11
a-11

7-11
=11
-1l
7-%1

f1-12

1-12
1-12
1-12
1-12

1-312

1-12

i-12
1-12
=12
1-12
i-12

1-12

1-12 .

1~12
1-12

1-12
1-1z
=12
1-12
1-12
i-12
i-12
i-12
1-312
i-12

1«12
t-12

1-12

(PATTERN 1)

14

13
13

13
13

© Heavy o1L

A HEAVY DIL
A HEAVY DiL
A HEAVY OIL

€ MEAVY OIL
© HEAVY OIL
€ HEAVY OIL
€ HEAVY CIL

LNG
NG
LKG
LRG
LKG
A HEAVY OIL

€ HEAVY OIL
£ HEAVY DIL
C HEAVY OIL

A HEAVY OIL
ELECTRICETY

A HEAVY OIL
A KEAVY OIL
LURBER
A HEAVY DIL
A HEAVY DIL
LUMBER
LUKBER
LUMBER

A REAVY OIL
A BEAVY OIL

A REAVY OIL
A HEAVY OIL
LIGHT Ot

€ HEAVY DIL

€ HEAVY 0IL°

€ HEAVY 011

C HEAVY QIL

GENERAL COAL

ELECTIRICITY
1R0H
ELECTRICITY
JEDLT ]

€ HEAVY OIL
€ HEAVY OIL
€ BEAVY OIL
€ HEAVY OIL
€ HEAVY DIL
L HEAVY QIL
C HEAVY QfL
€ HEAVY OIL
¢ HEAVY DIL
A

HEAVY OV
OTHER RAW
ELECTRICETY

HEAVY OIL
HEAVY QIL
HEAVY OIL
HEAVY O1L
HEAYY Q1L
LECTRICITY
HEAVY Ol
HEAVY O1lL
HEAVY OIL
HEAVY OIL

EBRDEMBERr DR

C HEAVY OIL
C HEAVY OIL
C HEAUY Q1L
LPG
LPG

LPG
EPG
LPG
LPG

OTHER RAW

ELECYRICETY
€ HEAVY QIL
C HEAVY OIL

QTHER RAW
ELECTRICETY

€ HEAWY OIL
C HEAVY OlL

IV - 15

RAW MATERIAL TO BE U$ED-~-rmw=—moume=an
GRAVITY CALORY

0.9529

0.9462
0.9462
0.94L42

0.9529
0.952¢9
0.9529
0.%32¢9

-1.0000
~1.060090
~1.0000
-1.0000
+1.0000

0,.9000

0.9960
0.9900
0.9900

0.9L08

¢.000e-1.0000
0.9300x
2.760 0.9358
0.100=-1.0000
2.760 0.9358
1,280 0.9850
0.1000=1,0000

C.100=~1.6000
0.100%=1.0000

09482
a.94462

0.9558
0.9812

0.84680

0.9950
04.9950

0.9529

0.952%
-1.0009

0.0002-1.0000
0.040 ~1.0000
0.000+-1.0000

-1.6000
0.9529
09.9900
0.9900
0.9529
9.9900
0.99390
0.9529
0.9900
0.9900

0.9300«

~1.0000

0.00¢8-1.0090

0.9812

Q.9512 "

0.9612
0.9512
0.95123

0.000x-1,0000

0.9612
0.9812
0.9512
0.9512

0.952%
0.952¢
Q9523

0.002+-1.0000
0.002=-1.0G00

0.00Zx~1,0600
0.002r-1.0000
0.002¢~1.0006
0.002=-1.0C00

0.000+-1.0000
0.000x-1.0000
2.860 0.976%
2.460 0.974¢

0.000%-1.0000
0.000s~1,0000

0.9?300s
0.?23G0=

(RCALZTD

10340

10000
10000
10¢09

10340
10340
10340
10340

13284
13284
13236
13286
t3ess
10

10513
10513
10513

10430
860«

10495

10495
3820
1095

1000Q

3820
3a2e
3820

10a0¢
10000

104952
10461
10950«

$900
$900

10340

10340
4400

8602

19461
104561
10551
10441
10451
B840
10481
10451
10461
10481

10320
10340
103:0Q
11158
11158

11158
11158
11152
11158

Ox

840s
10400
10500

[+1]
840w

10495
104952

MORMAL

[ 3]
33
139

13
240

-

24500
2500
45500
45500
45500
32000

50
50
190
]
50
313
125
13

14

ooy

1667
3333

&k

167
125

1]

75
208

10000
17200
5000
8660
236
236

146
1083
550

160
156
L0
40

(23]

L0
Lo

19
19
11

11

1L
14
14
14

LL00G
3500
£50
500

£333
£533

500
500

ARNUAL
/)

240

205800
205800
382200
382200
109200
324000

240
240
2£0
110
Q
3956
22s
20
9
20
v
i1
11

16400
29200

L3
25
400
&350

108
1405

72000

123850

4480
11159
1417
1417
1417

28080
29372

540
540



L1ST OF FACILITY (PATYERK 2)

SEQY €D FAC FAL OPE. ANNUAL =~=~EMIVYED GAS-- AHKUAL  ANHUAL mtrememnen STACK DRTAr-~-cccunies

UN TOR ILI HOUR PRODUC, RATING  WORMAL ox NOX SHA HED DIA TEM MK MY “bx DY
TY Y XY (HY (FONSYY CKHISND . CHM3ZHY  CHM3/7Y3 CNM3/Y) MO PE M) (RDE®C) K )
0 w28 -1 -1 1526 6177 P27 18 15 0.5 235 22 23 120 %60
2 1875 -1 Y 3818 6704 860 48 12 0.6 200 26 30 460 360
3 8040 -1 -1 272 2 196 2 B - 17 0.4 200 26 10 450 300
4} BO&O -1 -1 369s 2 284 L3 42 0.4 200 28 10 L&D 30D
5 1875 -1 -1 7Be o 12 LB 12 0.6 200 25 1D L¢p 300
& 3000 -1 -1 Bare 1323 3200 4B 12 0.3 200 26 11 600 40
7 7200 -1 -1 1670 SL0R 1553 2B 12 6.3 200 28 11 80D 40
83 1880 -1 -1 1098x 142 S5 1B 76 0.7 150 28 11 20 180
! 72‘00 -1 -1 216% 1177 188 1B 25 1.% 100 21 14 40 B20
10) 7200 72000 -1 42000 - 0 12503 3 25 1.5 100 2% 1% &0 B20
1 7200 B&OD -1 5017« 4] 1493 18 L 9.9 -1 22 23 620 120
12) 4800 -1 -1 195.75l 100054 12831 18 26 G.8 190 27 9 22p 12‘0
13) 4800 -3 -1 19875¢ 100055 12831 2 B 24 D.B 10 27 ¥ 220 120
18 o -1 -1 3 o 0 3B 250.B -1 27 9 220 120
15) 2000 -1 -1 196w By 33 1 LY 20 0.3 -1 22 21 540 &850
16 1450 -1 -1 10975 8es 205 1B 25 0.6 -1 22 12 250 580
17 az40 -1 -1 2621s 12290 2452 18 12 1.6 BOD 34 & 500 2.00
ig; 8780 -1 -1 2675 12290_ 2L52 2B 12 1.3 80 34 & S¢0 200
19 8760 -1 -1 1994 » 11 ?15 3B i2 D.6 BB 34 B 300 200
20} B740 -1 -3 Ox .0 1] & B 4 0.8 -1 3L 8 500 200
21} 8780 -1 -1 O L ] 5B 6 0.6 -1 34 8 500 200
22} 8780 ~1 =1 D 0 Q 6B & 0.6 ~1 34 8 500 200
232 2LOG -1 -1 3483 1] 42 1'B 5 9.9 =1 28 19 120 180
24 7200 ’ -1 -1 L7702 28228 L4621 A 20 0.% 250 23 21 240 B&D
25> .3 -1 -1 Q ] o 1A 20 0.9 250 23 21 240 BeO
25 1500 -1 -1 387+ 0 0 2Aa  30.6 -1 23 21 150 780
27 4800 -1 -1 1113s 4428 714 1B 14 0.5 =1 24 21 500 340
2B} 8OO -1 -1 3175 1 11& 2B 5 9.9 =1 2% 21 500 340
29 4240 -1 -1 1002x 5568 851 1B 1B 0.5 =31 22 12 280 80D
300 1368 -1 -1 1002 3948 596 2 A 16 0.6 ~1 22 12 230 BeD
31 8912 -1 “1 179353 130071 14880 3 B 15 1.0 250 30 8 380 300
32 o A -1 o o © 18 3151.0 250 30 B 380 300
33 o 1 o- -1 o o © 28 151.0 250 30 B 380 300
543 o -1 -1 o 0 6 28 151.0 250 30 B 380 100
35) 6912 _-1 B | 7398 4 483 L3 : 15 0.7 =1 30 8 380 300
k13 49132 -1 -1 194 1 12% 4 B 15 0.5 -1 30 a 350 300
37) %12 -1 —]: 1315» 3 411 58 12 0.4 -1 30 a4 380 300
3al 1048 -1 =1 ars. 1 5 l. A ? 0;3 -1 24 21 480 220
19y 3930 -1 -1 87« & 21 2 A ? 0.3 -1 24 21 480 220
403 3000 -1 -1 Co211s T 3L 3 ? 0.5 -1 2& 21 430 220
£i} 1000 -1 -1 B14= 1 108 & A ¥ O.& -1 2& 21 &80 220
423 1694 -1 -1 7632+ 25114 3771 18 20 4.5 -1 22 13 Ra0 &40
L33 ] =1 =1 L+] a _0 1 A 18 0.4 ~1 25 20 240 440
iy 2030 ~1 -1 270x &80 EL) 1A 17 9.3 i1% 22 13 80 940
45 2400 -t =1 175« 342 55 18 & 0.5 =1 2% 13 300 560
L5) 3840 -1 -1 23= < 3 18 50.3 ~1 3 8 500 200
41 5760 -1 -1 s0&x  z67L &7 183 - 12.0.4 270 238 8 500 800
48) 5740 -1 -1 &04= 28671 &LT 2B 12 0.4 270 23 8 500 309
&« 5780 -1 =1 405 2671 a47 18 12 0.4 270 28 5 %00 8090
502 8200 -1 ~1 197e 1 372 L8 1% ¢.8 -1 28 & 5090 aco
D 8600 -1 ! 197 1 372 4 B 1% 0.8 -1 28 & 5c0 800
521 £160 - -1 207+ a0 10 18 90,3 ‘-1 22 14 140 700
53 7200 -1 -1 789= 40S 214 1A 12 90.5 -1 23 12 20 780
343 S1i¢ -1 -1 1367« 3748% ?33 14 12 4.3 -1 .23 23 340 720
553 27460 . -1 -1 863 2093 31e 18 20 0.5 -1 22 14 580 &é0
563 1480 -1 -t M98 6796 759 1A 15 0.7 210 21 14 460 240
12 ] 1470 -1 -1 3L9Bs S794 1359 2 A 15 0.7 210 21 14 400 240
58} 2400 -1 -1 1193s 1524 370 13 12 ¢.8 '—.1 22 13 120 720
593 2600 -1 - 1193s 1528 370 28 12 0.3 -1 22 13 120 720
03 8240 -1 -1 83102 99330 13417 18 35 0.5 -1 23 21 $E0 BOG
at 2340 -1 -1 398+ va4 126 14 12 0.6 -1 22 21 180 900
423 5640 -1 =1 1938= 12435 1507 18 21 0.5 -1 26. 11 440 169
433 5c60 -1 -1 1988 12835 1507 28 21 0.7 -1 26 11 640 180
48] 5460 -1 1 1788« 12435 1507 3B 21 0.7 -1 ¥& 11 &40 150
45} 3300 -1 -1 11734 44288 5349 LB 21 6.8 -1 2& 11 &40 140
8) 4640 .1 -1 795¢ 1967 474 18 25 0.3 8O 22 18 200 860
a7} Q -1 -1 -] a L] 23 25 9.3 80 22 18 200 540
48> 809 -t -1 121+ 145 22 | 3] 12 9.4 -t 23 22 900 B8B4G

IvV-16
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71)
723
73)
74)
75)
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7
783
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a2
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85)

B&Y}
873
88)
-1

0
?1)

%2}
¥3}

gLy

®5}
-3

97y
v}
79
100}

101} -

102)
103>
104)

185)

105}
107)

108>
109>

113
111
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1132
1143

1133
116>

117y
118}

11%)
1203
12%)
1222
123}
124)
125)
1243

127)
1283

129

130) .

135}
132}

135
1343

133>
134}

137
1337
1393
14203
141y
142)

i43)

€D FAC FAL
UN TOR 1LI
TY ¥ Ty

'
F

OPE.
HOUR
(H)

7200

L]
7200
7200
7200
7200
7200
330

3600
3400
4500

¢

i320
1320

2482
2482
2u82

. BaT2

BL72
BiT72
BLiT2

L4BO
750

&¥s2
832

7200

BL0D
BLOD

Q
6000
1240
1240
7200
7200
7200
700

1960

i800
184090

3500
94

7200
6480

270
270

3600
3500

3400
3500

Feqo
2200
7200
2200
f2ao

1000
192

8400
aLao
8400
8400

LA00
Lp00

20400
2¢00

6048
6048
6352
(3313
2304
2112

LDLE

ARKUAL
PRODUC,
CTOMsY Y

-1
-1
-1
-1
-1
-1
-1
-1

-1
-1
=1
-1

-1
-1

-1
-1
-1

-1
-1
-1
-1
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~1

-1
-1

-1
=1
-1
-1

-1
-1

-1
-1

-1

=1
-1

=1
-1

-1
-1
-1
-1
-1

-1
-1
-1
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LIST OF FACILITY

~~~EKETTED GAS~-

RATLIRG
(NH3/HY

HORHMAL
{HH3I/H)

572«
]
b
26
26w
1467
3vs
L9

23%s
302w
10%a
363

1908
1790B+

139%s
L61r
763

378
1255w
&3
120%s

L77s
603

1097
731

2182=

079
F07¢%:

745

398
3982

A580x
1414

2842«
L93x

272
272=

3975«
L4770+

795=
T¥5.

3991s

4802

£802¢

4802z

48022
Q

1034
O

9266+
11603+
3518=
3755

0a
Gy

2741
2741

63
721«
156
1512
145
203»

2912

IV -

L CPATTERR 2}

ARHUAL  AHHUAL

S0x

HOX

CNH3ZY) CRH3/Y)

302
0
123
123
123
1

irs
&0

11
avs
]
o

1340
1340

1848
602
1000

2819
Ri.14.]
1938
I84s

223%
22

L7867
552

3394

116424
116424

35

23342
294%

16552
19842

3723
3723

36341
£3s10
&3610
£3610
£3610
[}
[}
[

1343
-]

47914
84892
13524

0

oo

~ e

16
14

218
1083

07

17

552
0
4B
4B
LB
15%
59
22

115
145
32
0

32¢
324
LLg
146
262
456
492
348
92

287
3

Ti6
83

1370

254

96
k13

456
12

2358
453

LN

1945
2236

3as
385

34857
LEK0
LE4T
LLTAH]
4440

139
[}

34280
L2850
2039
1453

498
494

41
L5
102
218
180

B
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15
19
15

11
11

10
14

DIA TEM WX
T3Y)

0.6 ~1 24
0.4 -1 24
0.2 -1 2%
6.3 -1 2
0.3 -1 24
0.3 -1 2t
0.2 -1 24
6.2 -1 24
0.9 170 2
0.4 170 28
9.9 -1 2
0.4 ~1 28
¢.5 -~} 23
¢.5 =1 23
0.3 -3} 23
0.3 w1 23
0.3 -1 23
0.4 145 3B
0.5 ~1 38
0.5 -1 38
0.5 -1 38
0.3 -1 22
0.7 -1 22
0.7 -1 21
0.7 -1 2t
0.3 -1 22
0.6 120 22
0.8 120 22
0.6 -1 21
0.6 175" 21
0.6 -1 21
0.3 -1 21
0.3 -1 21
0.3 -1 21
0.3 -1 21
2.3 -1t 21
0.5 -1 22
0.6 135 23
0.4 135 23
0.5 -1 22
o.5 -1 22
0.5 -1 23
0.5 -1 23
0.8 -1 23
9.2 -1 22
0.2 -1 22
@.4 180 23
¢.& 180 23
e.6 -1 25
0.4 -1 25
.2 -1 25
1.5 =1 25
1.5 -1 2%
1.5 -1 2%
1.5 -1 2%
i.5 -1 25
1.5 =1 2%
1.3 -1 25
¢.s ~1 21
0.t -1 71
0.6 «1 25
6.4 -1 2%
1.7 =1 25
1.6 ~1 25
9.3 -1 22
0.5 =1 2
6.6 -1 2t
6.6 -1 2%
0.5 90 2t
0.2 90 21
0.2 90 2%
0.2 40 21
0.2 -1 2%
0.3 -1 2t
0.4 -1 21

L20

420

420
420
L20
420
420
420

L80
480
4RO
£Y.21)

320
320

20
20

48O
480
480
L8O

40
60

920
920

540

180
180

£80
L80
LB0
640
AL0
540
540
L0

00
400

8&0

400
400
400

420
420

L0Q
‘00
L850
&40
720
rZe
720
i
720
220
720
220

520
520

500
500
520
520

A0
440

&40
440

540
550
580
580
£80
540

L8O

&80
880
880
280
880
aBod
&8O
880

80
80
280
280

zo
520

620
§20
520

720
120
720
720

320
ee

r20
72¢

&0

5L0
5L

220
%20
920
960
60
80
260
969

?L0

280
880

ago

949
940
780

20
20

20
80

420
420

740
teon
750
180
750
T40
760
760

aze
20

740
740
o0
00

(144}
440

720
720

430
LET
460
5460
&30
540

740



SE®)

1643
1457

144}
147}

h L33 ]
149
1500
i1
152)
138

1542

155
158)

157}

158
159
160
161>

162) .

1433

164D
145)

168)
1672
168)

i6%9)

yroy

171
172)
178
1743

1753
178)

177}
178)
179y

180}
181}

182y -

183
1843

135)
184)
1872
188>

159}

190
i1
1223

193
194)
195
1961

197}
193y

199
2a9)
201}
02
208
2981
205)
204y
2073

208)
209

210)

211)

CD FAC FAC
UN TOR 1L}
vy Iy
1 7 2
T T3
H 3 1
2 & 1
2 5 1
2 5 2
2 5 3
T 5 &
2 S 5
2 5 &
2 & 1
H
z 1 2
2 & 1
2 ? 1
2 L 2
2 % 3
2 14 &
2 10 1
2 10 2
2911 1
T o1z
2 12 1
7 13 1
I T |
2 15 %
A V- |
P T A |
17 Fi
Z 17 3
2 18 1
2 1¢ 1
2 1y 2
2 20 1
2 21 1
2 22 1
2 23 1
2 23 2
2 22 3
2 3 4
2 23 5
2 2% 1
2 24 2
2 24 3
2 24 &
2 25 1
2 28 1
2 28 2
2 26 3
3 1 1
3 o1 2
3 1 3
L T S 4
3 2 1
3 2 2
3 3 1
341
3 5 1
3 5 2
3 5 3
3 5 )
3 08 1
3 & 2
3 & 3
307 1
3 7 2
3 8 1
309 01

DPE.
HOUR
CH?

ADLE
L0aé

8750
3000
L2z
L22¢
4325
2112
2132
2640

&0

4
1400
2400
2640
2840
2640

3400
3600

L2009
4200

7854
2400
2080
1500
1500
200
4320
4500

P&0

0
7680
&0

108¢

7200
1500

1800
1800

4388
4348
4343
4343
2600
7200
T200

[3:1.37
Lass

Lask

7200
rico

as48
8520

L0

a0co
2332
2332
2352

200
2400

8448

7898

ARRUAL
PROBUL .
(10077}

-1
-1

-1

-1
-1
-1
-1

-1
-1

~1
-1

-1

|

‘-1
-1
-1

-1

~1
-1

-1
-1
-1

=1
=1
=1
=1
=1

“1
-1
=1
-1

=1
-1
-1

23587
23587

-1

LIST OF FACILITY

~==EMITTED GAS--

RATING
{NN3/HY

~1
-1

=1
=1

=1
=1
-1
~1
-1

-1
=1
-1

-1

~1

~1
-1
-1
-1

HORMAL
{HH3I/HD

&91s
491

445
2198w
1225w
1225
52252

8162
3175
13040

33pzs

0
£13n
795

Q

1679
2957
4420k

2085
|08

2274
Fraisd

20763
4240
185
1908
15«
3vés
1336
LOBs
304

o
1it3s

790z
1540
=

1441
1193
o

2494
2895

14150
14150
16150
337
3240s
799
2274
i

21000
21000

Q
10585%

4340
a3e0r

1797«

3IFTSs

£1340%
0

[+]
443

324582
3525
60292

4081
2044«

1141

as

(PATTERK 23 .

ANHUAL  ANNUAL

sox NOX
(NH3Z/Y} CNN3ZY)
407 [-13
407 a4
2077 503
5453 582
4 214
2 214
4 214
1 71
2 r1:19
3485 57
] 115
1] o
540 87
1017 246
0 [}
2077 503
4154 1006
6231 1509
1730 19
1730 314
10005 1283
10005 13283
23 13089
@ 534
222 33
3184 364
3 1
[ 215 391
Le12 602
1 116
[%4 221
0 o
Lréad 1147
205 59
4] 80
19 49
i5200 1516
200t 244
] L]
1688 25¢
1646 284
1442 257%
1442 2579
1442 2579
509 [13
z 330
3723 599
o 8
o -]
[ B Y} ¥
[\] 1092
[ o
43847 4738
48028 4159
L8028 &15%9
15859 2036
38729 4895
275331 44559
] 9
[ o
53 15
TLT0 984
a127 1972
131890 1832
9599 1264
&ane §33
14951 1389
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IV - 18
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=1
~1
-
-1
-3
-1

SO o0e O o O

-t

-

-1
-1

Vi e

-1

[ERCETRY R

-1
-1
-3
-1

-1
=1

-1
-1

¥ .
W o ~a

-1

-1

-1

»
(LIS

-1

- - o Q = oo o0 ODOO (=] oo
W oo~

175

-1
-1
=1

D
LW

v
o

~1

250
250

R
e

-1

N

& @ & so w woo
o W
1
-

[

-1

290
200
-1
-1
-1

=1
-1
-1
-1

B . R
NG BN W YYD gD e

Skl DD AR ¢ Owwu9 COoOm

259
250

&

&

.3 180
&

1.4 230
0.8 230
1.8 250
1.4 250
& 230
& 230
& 250
& =1
& =1
& 180
?

-1

HX
21
21
45
30
LT
L2
&2
k2
£y
e
i3

L
3%

&2
113
44
&b
&4

36
X6

38
b1

a5
45
&2
29
30
a1
41
M
)

35
3%

33
35

14
14

1

ie

13

is
18

i8

HY
-0
20

14

i5
18
25
24
18
18
16

24
24

13

13

X
(H)

500
500

280
500
820
B0
2.1
830

.3l
8o0

&40

400
400

w20

520
520
440
Lh0

220
920

660 :

€60
ao
20

3go
80
L1

520
5:0

L850
50

2560
so0
220
sa0

. 500

300
500
500

280

289

140
380
380
350
L2C

20

20

720
rae

&40

30

by
i

az0
B0

800

11
720
720
p-1.1+]
860
800
800
620
<20
%20
160

120
120

60
L20
420

800
820

140
140
i
120

L00
tog

20
740

360

740

760
T80
740
750

509
509
506
500
60
L3
40
40

220
20

P20

AL0
450

490
409
420
&20
420
540
350
350
350

120
120

azQ
840



LIST OF FACILITY {PAYTERK 2)

SE@) €D FAC FAC OPE, ANNUAL ~--EMITTED GAS-- AHNUAL ANHUAL  --veee wnccu§TACK DAThwmm=m— ammn

UK TGR IL] HOUR PRODUC. RATIHG  RORMAL SO NDX SHA HED DIA TEM HX MY DX ¥

TY ¥ TY  (H) CTOH/Y) CHHIZHD  (NH3JIY  (HH3/Y) (NM3/Y) KD PE (H} {MIC?C) . CHY {H)
212 3 % 2 7A%G -1 -3 270s 1119 1 2B 13 0.7 30 1% 22 52p BLO
213 3 9 3 1440 -1 -1 270 203 4% 3 A 21 0.9 50 ¥% 22 50 BLO
23t} 3 % 4 4000 -1 -1 2633w 1597 598 & A 14 0.4 350 19 27 520 840
215 3 10 1 2368 -1 -1 L2678 921 1294 3 6 14 0,4 250 1B 18 180 100
218 3 11 1 2800 “1 -1 0kE 1528 370 1B 15 0,5 -1 21 23 20 700
217 3 1 ? L3OO -1 -1 716m 1835 LE4 B 32 b.& -1 2} 23 20 .7GO
218) 3 12 1 8e00 - -1 1820+ 0 256 Y B 12 0.6 14% 13 231 620 V6O
219y 3 12 2 2160 -1 -1 2300+ 1134 S306 2 A 3R 0.9 225 13 21 620 960
2200 3 13 1 4000 “y -1 3021s 13352 2414 1 A 15 0.5 246 AT 23 220 560
224} 3 13 2 sb00 -1 -1 3024x 13352 2816 2 A 15 0.5 246 17 23 220 560
222y 3 A&k 3 7920 -1 -1 8204e  &B154 BT4O 1 A 20 0.8 210 18 23 260 380
223y 3 14 2 7020 -t -1 82043 &B154 BP40 2 A 20 0.8 210 18 23 260 3BD
2243 3 14 3 7920 -1 -1 B2043  6BASL B240 3 A 20 0.8 210 18 23 280 320
225 3 & & [ -1 -1 0 0 0 1 A 20 0.B 210 18 23 260 380
2243 3 15 1 1800 -1 -1 9853 212 61 1B 15 0.3 -1 34 22 7BO 400
227y 3 16 1 4200 -1 -1 3578% 23037 2020 1 B 15 0.6 200 1% 23 &0 B0
22B) 3 16 2 4200 -1 -1 3576+ 23037 2020 2 B 15 D.6 200 1¥ 25 &b B0
229) 3 14 3 2112 -1 -1 4770x 15455 1355 3 B 15 0.6 200 1% 23 &0 8O
2300 3 16 4 2112 -1 -1 5963« 19307 1893 4 B 15 0.6 200 1% 23 &0 B8O
310 3 17 1 w00 -1 -1 3836 4708 413 1 A 21 0.5 276 18 27 20 200
232y 3 AT 2 7200 -1 -1 323kr 37714 3308 2 A 20 0.3 270 18 27 20 200
233y 3 1B 1 3300 -1 -1 986 1670 405 18 15 0.5 210 1% 22 Y40 48R0
234 3 18 2 7200 -1 -1 1002 3866 9?36 2 B 18 0.8 210 1% 22 940 180
235} 3 18 3 3700 -1 -1 . Blla 1390 337 3 B 15 0.5 210 19 22 940G 18O
238) 3 18 & [ .- -1 o [ 0 4B 1% 0.5 =1 1% 22 940 1BO
237} 3 19 1 6240 -o=1 - 105% [ B& 1A 11 0.6 -1 18 23 7BO 520
2383 3 19 ¥ 374k -1 -1 o 3 0 1A 11 0.8 -1 18 23 780 520
239 3 20 1 7200 -1 -1 e 3485 447 1 B 21 0.5 150 21 22 320 560
260 3 21 3 &0 31 -1 105% & 1 1B 10 0.2 -1 20 21 820 78O
241) 3 22 1.2498 -1 -1 ox [} ¢ 1B 5 9.9 -1 20 21 540 920
242) 3 23 1 7200 -1 -1 1819 1587 15t2 L A 12 0.4 -1 2D 23 &LPD 280
243)° 3 2% 2 7200 -1 -1 1819¢ 7587 1562 2 A 12 B.6 -1 20 23 20 280
2443 3 23 3 7200 -1 -2 26292 7587 1562 3 A 212 8.6 -1 20 23 420 280
245) 3 23 &L 4BOD -1 -1 01 [} 0 4B 14 0.6 -1 20 23 420 28D
246) 3 23 5 4BOD -1 -1 03 0 0 4B 14 0.6 -1.20 23 420 28D
26¢7) 3 23 b 540 -1 -1 59368 566 98 5 B 5 %.9 -1 20 23 42D 280
228y 3 2% 7 s540 S -1 5936x 566 78 .58 5 9.9 -1 20 23 420 280
249 3 26 1 2096 -1 -1 1002 3177 279 1 A 7 0.4 -1 19 22 240 8&Q
2502 3 26 2 2094 -1 -1 1678 1 147 2 4 11 0.7 -1 19 22 240 BLD
2S1Y 3 26 3 2096 -1 -1 1678 1 147 3 A 11 0.6 -1 19 22 240 84O
252y 3 26 & 2096 -1 -1 1478% 1 147 A A 11 1.3 -1 19 22 240 340
253) 3 26 . % 2098 -1 -1 1678+ 1 147 5 A 11 0.7 -1 19 22 240 B4O
254> 3 2% 1 940 -1 -1 159 as 21 18 18 0.3 -1 20 23 540 540
25%) .3 25 2 940 -1 -1 239s 218 33 28 18 1.0 -1 20 23 540 530
256} 3 25 3 2880 -1 -1 1560% 50% 178 33 15 0.3 -1 20 23 550 540
257 5 28 1 [} -t -1 Q [} 0 18 25 0.8 «1.14 19 440 400
258} 3 26 2T 4000 -1 -1 795% 5003 . 682 23 35 0.8 100 18 19 640 %00
259y 3 27 1 1300 -1 -1 24956 420 t48 1A 25 0.5 -1 " 1f 21 820 920
260r 3 27 2 oo -1 -1 1272« 39 52 2 A 3% 0.6 -1 14k 2% 820 920
251 3 28 1 00 -1 -1 9543 2979 308 18 10 0.4 -1 14 22 &00 180
262} 3 29 1 4338 -1 ~1 1497 3 397 18 1§ 0.5 %0 19 22 B&D 240
283 3 29 2z &334 -1 -1 1897 3 397 28 18 0.3 40 19 22 340 240
2663 3 29 % 5334 -1 -1 1497 3 397 . 33 18 0.7 &5 19 22 840 240
2651 3 29 & 4334 -1 L1 1497+ 3 397 48 18 0.7 &5 19 22 880 240
268 3 29 5 8338 - -1 1697 3 397 $ 3 18 0.7 45 19 22 840 2:0
287y 3 29 & 8338 -1 -1 1497 3 397 &8 18 0.7 45 19 22 880 2%
248y 1 29 7 4338 -1 -1 1497w 3 397 78 18 0.7 &5 19 22 840 280
269 3 29 8 6338 - -1 1697x 3 397 88 48 0.7 &5 19 22 B840 240
270y 3 29 9 4334 -1 -1 L o 0 98 1§ 0.7 -1 19 22 880 260
275 3 29 )0 &334 -1 -1 0 [ 0 I8 18 0.7 -1 9 22 980 240
2723 '3 29 11 6336 -1 -1 Qs [} 0 118 18 0.7 -1 1% 22 880 240
273) -3 29 12 4336 -1 -1 2] 6 0 128 180.7 -1 1% 22 880 260
274) 3 29 .13 4336 -1 -1 as [ 0 138 18 0.7 -1 1% 22 830 250
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2.3.2 Catculation of S0, emission volume

The emission volume of SO, from cach factory was calculated by the equation (2-2) shown
below. The sulphur content of the heaﬁy fucl oil and kerosene, il not specilied by retrieved quces-
tionnaire, was thought Cqﬁai to that of sample fuels in use in Thailand analyzed which is shown in
Table 2-10. Likewise, the sulphur content of other fuet as well as its specific gravity was thought

similar to the Japanese average shown in Table 2-8.

Solid fuet Qs = Annual fuel consump. X Surphur content X (.007

(Nm*/yr) (kg/yr) (%)
Liquid fuel Qs = Annual fuel consump. X $.G. X Surphur content X 0.007 { (2:2)
(Nm*/yr) (liter/yr) (%)

Gaseous fuel Qs = Annual fuel consump. X Surphur content X 0.01
(Nm3/yr) (Nm*/yr) (%)

Table 2-10 Surphm" content of heavy fuel oil
and diesel il in use in Thailand

Fuel type ' Surphur content (%)

Heavy fuct oil No. 1,2 *{A) 1.98 (value of No.1 class)
Heavy fucl oil No. 3, 4*(B) 2.58 (value of No.4 class)

Heavy fuel oil No. 5, 6 *(C) 2.46 (Mean of No.5 (3.04%) and No.6 (1.83%))

Dicsch ol 10,56 (mean of Shell {0.65%:) and ESSC (11.46%))
Note : The *(A) to (C) is the symbol used in quesiionnaire.

The yearly SO, emission volume by each factory and by each facility was shown in Table 2-9,
and that by county was shown in Table 2-11, which indicates characteristically that the emission
volume of SO, from Phra Pradaeng area have much volume. The source distribution {igure of 5O,
emission volume from stationary sources with the recovered questionnaire is shown im Fig. 2-1.
And that by facilify type in Table 2-12 indicates that the emission volume from boiler being signifi-
cant. That by business category in Tabie 2—1:3_ indicates that textile industry comes first and next is
South Bangkok Thermal Plant. SO, emission volume by stack height in Table 2-14 indicates that
the emission volime from the stacks in the range of the height from 10 to 40 m and those over 110
m being sigoificant. When the tbp 20 largest of them are reviewed in Table 2-15, they mostly center

around P’hra Pradaeng arca that has many [actories.
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Table 2-11 Einission volume by county

Number of Number of 50, emission | NO, cmission
Name of county \ L e volime volume
o T fuctories facilities (tonfycar) (ton/year)
1 Muang 63 145 399228 523.84
2 Bang Plee 28 47 314.66 76.94 .
3PhraPradacng | 117 278 341,63 7507.25
TOTAL 208 470 13648.57 8108.03 -
Table 2-12 Emission voline by facility type
: Number S0; NOx
Code Name of facility iype of enission emission
faci- voluge volumna
lities | Cton/year) | (ton/year)
101 | Boiler {for eleciric power) .5 2624.40 5798.93
103 #  {other) _ - 261 1781.58 730.20
502 | Hetal fusion f. {alumi/smell.) 6 109.36 15.49
503 @ “ {other/smalt.) 2 0.1 0.4
601 | Metal rolling £. (stesl/cont.) ] 16, 836.78 17.80
602 ” # (steel/balch} 4 144.77 16.33
603 “ “ (alumi/cont.) 2 0.03 1.88
697 | Metal heat tre.f.({steel/conl.) 5 39.66 538
608 4 ” (steel/hatch) | - 3 6.92 0.87
611 4 " (other/cont,) 3 65.03 9.50
612 “ o ow (oilher/batch) 5 0.00 0.00
6i3 | Metal forging f. (steeifcont.) 1 5.72. 0.57
702 7 0il heating furnace (updraft) 2 40.21 - 3.6
703 ” ” (other) 6 22.09 3.66
415 | Glass melting furmace (lank) 5 §497.61 1248.38
H8 | Other meliing furnace ' 2 0.04 0.0t
1001 | Reactior furnace (chemicals) 1 0.00 0.00
1004 | Direct heating furnace (food) 8 438 1.04
1105 | Delergent drying furnace 1 4.56 1.06
1106 | Other drying furnace 67 210.38 65.39
1201 | Blectric furnace {arc furnace) 8 95.45 90.562
1202 “ o (three-phase) 1 6.00 12,59
1205 o @ (three-phase) 1 4.00 4,28
1205 2 ” (tow Frequ.) | 0.00 3.01 -
1302 | Waste inciner. {(domest,/haich) 2 0.01 0.03
1303 o #  {indust.fcont.) | - 1 0.00 .00
1304 o #  (indust./batch) 3 0.99 0.1t
1416 | Fusion fuenace (crucible/lead) 2 0.00 0.01
1419 a #«  (cruciblefzinc) { 11.43 £ 13
1421 ” #  (other/zinc) 3 3.24 0.40
1423 | Brying furnace (for lead) 3 0.0l 1,97
1802 | Activated carbon manu, reactor l 0.15 0.03
2501 | Fusion f. {lead stor. haitery) 18 1.88 2,39
9603 | Reactor (lead pigment) 1 0.00 .00
1 | Biesel generator 3 0.23 0.6l
8 | Other i8 114.92 10.52
TOTAL 470 13648. 51 810803
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Table 2-14 Emission volume by stack height

NOx

Aclual Numher S50; ;
stac 0 emission- | emisSion
PRETE ]Sk abene) | (ton/vear)
0~ 9 56 |  424.57 71.48
10~ 19 | 214 | 3646.49 | ~ 524.00
20 ~ 29 75 | 3151:89 424.60
3 ~39 16 | 2140.21 219.82
40 ~ 49 0] 0o 0.0
50 ~ 59 1 | 353.65 | 354.37
60~69 1 0 0.0 0.0
0~ 179 2 0.0 1274.11
80 ~ 89 1 - 0.0 1183.66
90~9 [ 1 707.30 | 108,74
100 ~109 0] . 00 0.0
110 ~119 2 | 2624.40 | 3340.56
TOTALL 368 [ 13648.57 | 8108.03

Table 2-15 The top 20 largest of emission volume for each
factory (in order of S0 emission volume)

Cou- | Pac- : Hum, S0, NOx
SEQ) | nty] tory Name of factory of emission emisston
CjCode| M faci| volume volume

lity | (ton/vear) | (ton/year)

) 3 | 98 | SOUTH BANGKOK TIERHMAL PLANT ] -2624.40 5798.93
2.0 3 | 105 | TNAL-ASAHT GLASS 2 106G.95 1063. 11
K] 3 5 1 AJLHOMOTO (THALLAND) 2 786.81 91.45
4) 1 |55 *|-THAT DEVELOPHENT PAPER 2 665.28 43.78
5 1 68 1 THAL TRICOT 5 602.23 46.06
6 3 14 | THAT UNION PAPER 3 584.17 53.84-
7 1 12 | THA1 TEXTILE PRINTIRG 2 51714 52.70
] i 70 | UNION GLASS : 4 475.26 165.56
9 3 § 111 | BANGKOK STHEL INDUSTRY 5 a87.95 56.31
10) 1 20 | LUCKYTEX (THAD 4 J11.65. 36.34
11} 3 | 47 | THAL PLASTIC AND CHEMICAL 2 367.97 32.06
12) P ).39 |YIP YINTUM 1 283.80 21.55
13) 3 2 | THANAKORN VEGETABLE OIL 2 274.43 25.29
14) 3 1 54 1Al CUHURGS o 4 238.50 {5.10
15) 31 51 | THE BANGKOX IHON AND STEEL 4 235,03 43.50
i6) 1 41 | ASIA PIRER i 233.13 20.31
1T 3 i6 | SIAH TYRE 4 230.96 14.56
B4 3 1 | THAL STEEL BAR 3 182.48 30.64
19) 3 | 75 | UNITED GRAIN 4 180.63 23.36
20 3 | 59 {CENTURIES TEXTILE 3 140.84 12.89
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Fig. 2-1 Source distribution of S0; emission volume by stationary
sources (point sources)

2.3.3 Calculation of NO, emission volume

The NO, cmission volume of each facility except electric furnace and incinerator of non-and
industrial wastes was calculated by the equation (2-3).

NO, emission vol. = Annual fuel consump. X Thermal vaiue

(kg/yr) (liter/yr) (kcalfliter)
ka/yr kcal/kg
Nm3/yr kcal/Nm*
x Emission factor x 107% . (2-3)

(kg/10° keal)
Where

No, emission factor per carolific valuc is shown in Table 2-16. The table was prcpared by
referring to following sources.

() Ministry of International Trade and Industry, “Manuat of Ambient SO, and NO, Prediction
Method in Comprehensive Environmental Assessment” (1982)

() Japan Environment Agency, “Rcport of Atmosphenc Emission Survey by Exhausted Gas
Factories” (1981)
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When these two sources disagree in the value of emission factor by facility type and by fuel
type, the whichever larger was selected (Please note star * marked ones). '
As for NO, emission volume for electric furnace and iﬁcincrator of wastes, the value was
cstimated by f(.)llowing formula (2-4) (2-5) respectively.
(1) Electric furnace
NO, emission vol. = Annual produbtion x  NO, emission factor ..., 2-4)
(kg/yr) (ton/yr) ' (kg/t-product)
where '
NO, emission factor per ton of product is 0.3566 (from the source (2))

(2) Incinerator for industrial wastes
NO, emission vol. = Annual production X NO, ¢mission factor ......... (2-5)
(kg/yr) (ton/yr) ' (kg!t»wéste)
where
NO, emission-factor per ton of waste is 1.859 (non-industrial waste)
1.226 (industrial waste)

The values. were also taken from the source (2) _

The NOX emission volumes by factory and by facility'type was shown in Table 2-9, and NO,
emission volumes by county was shown in Table 2-11, those by facility in Table 2-12, those by
business type in Table 2-13, those by stack height in Table 2-14 and those in‘increasing order in
Table 2-17. The source distribution figure of NO, emission volume from stationafy sources with

the recovered questionnaire is shown in Fig. 2-2,

Rank | Ewissicn voluxe | Number
NOx (S5e*/H) | of gesh

B3] 0.0~ 1.0 H
. 1.0~ 10.0 19
] 10.0 ~ 100.¢ 1
100.0 - 1

Fig. 2-2 Source distribution of NO, emission volume by stationary
sonrees (point soarces)
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2.3.4 Exhaust gas Temperature

In order to calculate the effective height of the stack, the temperature of exhaust gas from each
source has to be determined. Thus the temperature data reported in the questionnaire was refer-
enced. But for those facilities missing them, the mean of reported data was cmployed. Table 2-18

summarizes the temperature data of various facilitics.

Table 2-18 Temperature data by Facility type

Number | Operating facilities
of - - .

Code Name of facilily type ~all Tem, | Tem. | Ave.of
faci- all | bla- | wri- | temp.

lities : nk | tten{ (TC)

101 Boiter (for eleciric power)} 5 5 .0 5 140
- 103 7 {olher) 67 | 2287 1497 79} 189
502~ 503| Hetal fusion furpace ) 8 8| :6 2 80
6§01~ 603 | Hetal rolling furnace 22 2060 12 3| 223
607~ 612 | Metal heat treatment furnace 16 6l 16 {0 —
613 : ]| Hetal forging furnace 1 11 1 0 -,
702~ 7031 0i1 heating Turnace 8 T 5 21 320
915 Glass melting furnace (tank) 5 5 3 21 300
918 Other melting furnace 2 pA 2 0 —
1601 Reaction firnace (chemicals) 1 { 1 0 —
1004 Direct heating furnace {food) 8 8 4 4 45
1165 Detergent drying furnace 1 1 1 1 350
1106 Olher drying furnace 67 66 451 20 1T
{201~1209 | Electric furnace 11 10 5 5 84
1302~1304 | Haste Incinerator G- 6 5 1] 159
1416~1421 | Fusion furnace . ‘ 6 6 i 0 —
1423 Brying furnace (for lead) 3 3 2 1 60
1802 Activated carbon manu. reactor 1 i 0 1} 240
2501 Fusion . (lead sltor. battery) 10 10 1 3 90
2603 Reactor (lead pigment) 1 1 1{ 0 —

1 Diesel generator 3 3 3 ] —

8 Other 18 Ity 11 0 —
TOTAL ATO | 4251 290 135 164

2.4 Emission volume of SO, and NOx from factories without the questionnaire
2.4.1 Procedure of estimation for emission volume

However, there are 2,456 factories registered in Samut Prakarn prefecture, the questionnaire
have been recovered only for 208 factories. Emission volume from factorics without the question-
naire were estimated as a area source of 2 kX2 km, based on fuel consumption per employee for
each catcgory of industry, which were calculated from the master list of exhaust gas data aud data
of factories with the recovercd questionnaire.

There are three methods for estimation of emission volume from factories without the question-

naire.
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These methods are based on the following indices.

(D) Fuel consumption per employee

@ Fuel consumption per arca of factory

- (8 Fuel consumption per prdduction amount

We reviewed these methods and adopted the first one finally, because there were no data about
area of factory in the master list and production amount were not on the equal basis. To be
concrete, fuel consumption per employce by business category were calculated from annual fucl
consumption volume (heavy oil equivalent) and number of cmployce in each factory with the
recovercd questionnaire. Moreover, the figures of fuel consumption per employee (the unit con-
sumption figures) were widely dispersed, we didn’t adopt average value but medium value.

We estimated fuel consumption volume of cach mesh for factories without the questionnaire as
follows;

(Unit consumption figure) X (Number of employee in the master list)
Emission valume of SO, and NOy of each mesh were calculated as {ollows;

(Fuel consumption volume of each mesh)X(Emission factor)

Procedure of estimation for emission volume in factories without the questionnaire are shown
in Fig. 2-3.

Number of employee
and fuel consumption
volume (heavy oil equivalent}) - -
obtained from the questionnaire -Master List

: (Business category, Number
oi employee, Mesh location, ctc.)

r

Fuel consumption per cm.ployee
by business category

3

Sulphur content, Specific gravity
Gross carolific value
Emission factor of NOy

Fuel consumption volume of
each mesh area from factorics
without the questionnaire

e

Emission volume of cach mesh
area from factories without the
guestionnaire

Fig. 2-3 Procedurc of estimation for S0, and Ny emission volume
from factories without the questionnaire

2.4.2 Selection of factories to be investigated

Master List is rearranged to each category of industry in each district, the result is shown in
Table 2-19. Table 2-20 shows relationship among the Table 2-19, questionnaire to have been sent
(ONEB selected 577 factorics) and questionnaire to have been recovered (208 factories). These

v -31



results are rearranged to major categories of incitls_ti'y,ill each district, finally and shown in Table
2-21. Thus, number of factories, whose questionnaire were not recovered, is 369 (recovered ratio is
36%) and calculation result of pollutant emission volume should be uncertain, unless some cstima-
tion mecthod was introduced. However, all the qilestionmires for factories with cxhaust gas source
and whose employee mc over 500 persons are confirmed to be rccovered resurvey for factories
with less th’m 500 employees should be necessar y
Therefore, ONEB extracted the factoties with less than 500 cmployees from the Master List
again and reconfirmed whether pollutant emission facilitics are existing or not, by telephone calling
o'r'_visiting to the factories. These results are shown in Table 2-22 and Table 2-23.
As a result, the followings are clarified; '
(1) Among the factories without recovered questionnaire (369 factories), 167.factories were
confirmed to-have pollutant emission facilitics.
@ Among the factories without recovered questionnaire (369 factories), 130 factories were
found that it is incertain whether they had pollutant emission facilitics.
(3 Among the factories with questionnaire not to have been sent, 275 factories were disco-
vered to have pollutant emission facilities.
Thus, 572 factories without recovered questionnaire should be subject to estimate emission
volume. Other discovered itcms as a result of resurvey and concept of estimation are shown in
Table 2-24.

Table 2-19 Number of factories by business category by master list

Kape of  —] County fae of County
business | Co tust Co
category | de{ 1 2] 3 |tet, calegoryde 1 2 3 [Tol
2 3| 2l 541 2 1l 3f 6
3 ] 1 feraaic By 2 2 9] 13
a1 et a1t 1 todsloy L5681 2 3
3 3 4 T 5t 1 1
6| 1 1 '8 s 1) 9| 1B B
1 12| 3F & 1B
g 2 B 1 fron Steet 58] 13 3] S4B
Foot Sl B] 4O B B
Indsstry 10 8] 2| 10| 20 Norrferro, | €O 14} 4] 1T} 3B
iy 3 3
12} 4 3l 1 6 4 3] S5f 12
13y 18l 2] 21| 4 621 51 3 13l 2
Ml gl 20 51 6 Gl &l T s &
51 1) 4f w0F B 6] 6l 2f) us| 26
P 2t 1] 3 & T H| 62| 43
il 1 1 G| 8] 3| H{ &
611 % 191 21
2| 6] b6f 157 29 @ 6f L @ 7
Al 4 ] 8l 13 Kelal and | 8B 2 1 3
U 1 15 2 Rachine | 70 8 7] B 3
S 1 1 My T 3| 8 B8
Bl 1} 3] 0] n 7F 8] 4 4] 13
Texille 4 3 2 4 9 73 2 2 L]
Indsiry (28] 19 "oy ox "l 1 4] T 4
al1s] 1 1f 137 B By 1) 4] 3
k) 1 1 2 Tl A\ 13| -8
3 1 w0 A
2| 12 3 3 B 83 1 1 2 4
3] 9 2| 5] a3 i
WU} 4 19 O3 m B 1 z 1 4
khod BT 2 W @ s 3 11 4
indstey 6] 0] 4] 8 = 8| 8} 51 W =
Il oy 45 s 3] & : 9
Qéher al 1 3 4
3 4 4 8 samwfac- |50 1 1
Pulp and |33 z | 13 tory | 51 51 2] 101 17
tarer| 0] 8 51 13 Ry 0] 2y o1 13
ar M| 1 Wl B/ Yl 2 11 3
sl omp 3 ulo®
2 131 3 9 B a1 21 3
8] 1 2l 3 @B 2 4§ &
“l 2p If 3 8
45| 8F 2[ 18] B||-| FOTAL 14 2861 119 2456
Cheaical | $6 6 3 B} 20
industry | 4¥ & 2| 8] IS
a8 n| 4 2 n
50 3f 3
511 6 11 1
2l 1 2 3| 3
s 3 8| ®
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Table 2-23 Number of factories which may have facitities but no questionnaire
for ¢ach major business category (employee tess than 500)

- @ (guestionnaire mailed bul nol 'mturn) 0]
w [o [& Ju Jeo ]e | s
Rawe of lusiness calegory w, |[not  |no cannol | facil, uul aal ed

closed | faci- infor- | con- cisi | excist [ total l
B(i:ll)' anseer [mation | - tact | Tu ol Eﬁet yxrlsl

. unknom
1~21 | Foodd indusiry 13] 13 1 1] 3t 22 95| 29
28 | Taxtilo industry _rp ] .8 ‘,,Hé. SR K]
HA~T1 | Hood industry 4 30 2 42 117 2 97

3B~4t | Pulp and Paper I 2 1 IR 6 3
4253 | Chemical industry hi 2 1 2 1 16 12 42 417
H4~58 | Ceramic indusiry 1 2 I 1 4 4 5 18 3
R ) 78 I I A Y R Y
60 | ton-forrous metal | 2 2 1 9 Bl 2% 1
1~83 | etal aod Hachine | 2. 21 & & 7| 2% 96
84~99 | Otber mnufoctory | ' 2 2 8
TOTAL . 25 47 9| 14107} 92] 75|369{215

Table 2-24 Methods for the estimation of emission volame

Mailed but not | (1) closed Not subjecied to estimate

recovered Q. | (2} no-facility
(3} no-answer Fuel consumption (Heavy Oil base) was estimated based on
(4} no-information . number of employce

(5) cannot contact
(6) facility exist and fuel type Fuel consumption (Heavy Oil base} was estimated by using
known but consumption fucl consumption rate. After that these were converted to
unknown reported fuel iype.
{7) facility exist and {uel type Adopted reported data (fuel type and consumption)
and consumption known
not maited bt facility exist Fuel consutmption (Heavy Oil base) was estimated based on
number of employce

2.4.3 To set .up the fuel consumption rate by business category

As the indices of factory scale, it is used generally number of cmployee,'area. of factory, pro-
duction amount and ete. To estimate the emission volume from factories without the questionnaire,
we adopted the number of employee because that there were no data about area of factdry in the
master list and production amount were not on the equal basis.

Meanwhile, it became clear based on the returned questionnaire data that various kind of fuels
was used in each factory. So, to calculate the fuel co'nsumption per employee, it was multiplied
various kind of fuel’s consumption by the conversion coefficient (cquivalent to hezivy oil}. '

We adopted the conversion coefficients which is used generally in Japan and shown in Table
2-25. According to this table, 1 k¢ kerosenc is equivalent to 0.9 k¢ heavy oil, and 1 ton lumber
{gross carolific value 3500 keal/kg) is equivalent to 0.35 k¢ heavy oil.
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Bascd on the fuel consumption volume converted into heavy oil which was calculated from
questionnaire data and the number of mﬁployce, we calculated the fuel consumption rate (per
number of employce) by business catcgory. But becausc of widely dispersive data, we didn’t
adopted average value but medium vatue. Fuel consumption rate per employce is shown in Table
2-26. Reviewing the result, the figures largely differ from ones available in Japan. This may be duc
to the small number of sample data. Thus the comsumption data shown in Table 2-27 are applied in

place of those in Table 2-26 as consolidated figures.

Table 2-25 The conversion coefficients equivalent to Heavy Qil

Fuel type Converston coefficient
HeawyOil | T qw ey T
wgmoil T T T sy
Kerosenc B 0.9 __}) T

07

il coul g
Coke 08 (k)
Lumber T 03 (cikg)

b Caralific Value=3,50 keal/kg
NG T T ke
LPG ' R S

“Convert into Heavy Gil
_ (Carolific Value=10.040 kcal/¢)

‘Other fuel

o . Exchude fren conversion
LClectricity -

Table 2-26 Fucl consumption rate (heavy oil eguivalent)
per nuinber of employee by business category

Pusber | Generator of fuel consusption per musber
Code | Name of busipess of of esployee ( unit ; 0.0lk1/year/person )
category | facto-

ries | Hedian Each value

4
g
&
2g
%w

24 329,
121} Food industry 45 | 433 | 893,833,600, 588, 684,550, 500,433, 400,
851,352,333, 321,324,276, 232,218, 206

g
g
8
5
B
8
3
&
oE
2

=]
=
8
&
g
&
2
B3
_—'ﬁg
Wwe
[=r)

83
BBEY

22~33 | Textile Industry L 131 | 210,240,240, 220, 216, H
) i

s
5
=
&

34~3T | ood industry 2| 1065 JIB3,26

%B~41 | Pulp and Paper © 4| 288 | 2059,2671, 410,722

1840, 1828, 764,656, 561,552, 602, 492, 464

42~53 | (heaical industry 31 | 210 | 458,404, 306,360, 351,300,250, 249, 240
210,209, 195, 194, 189, 180, 163,144, 115

92,80,75,10,51.26, 35,33, 11,

54~5¢ | Ceranle industry 2 | ma |ams e
59 | lron and Stect 1| 587 | 1959,1245, 1042, 819,748, 567, 556. 535 426
30,28

60 | Hon-ferrous metal 4 128 | 706,2%6,29, 1l

1693, 809,407,404, 310, 350, 338, 334, 231, 214
GE~83 | Ketal and Yachine F4 12 | 105.98,76,12,63,49.44,44. 33,30, 23.26. %
24,18,18,6

24~42 | Other s2nufactory 1 202 | 252
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‘Table 2-27 Fuel consumption rate per number of
employee used for estimation of fuct

consumption
_ -Generalor of fuel
Name of business | consumption per
o category | ‘number of employee
1 (0,00 k& /year/person)
flood indusiry ' 438
Textile industry 155

Hood  industry
Pulp and Paper

Chemical industry : 250

Ceramic industry :

Tron and Sieel ' 556

 Non- ferrous metal .
Hetal and Hachine : 12 .
Oiher manufacioly 292

2.4.4 Estimation for the fuel consumption volume of each mesk area

We estimated the fuel consumption volume of each mesh area for factories registered in the

master list and not reported by questionnaire but had emitting facility.

2.4.5 To set up the emission factor

To calculate the emission volume from factories without the questionnaire, we used as general
rule the general value which was used in Japan as a data of sulphuric content, specific gravity, gross
calorific value and emission factor of NOy. However, we adopted the analytic result of fuel used in

Thailand as the sulphur content of heavy oil and light oil.
2.4.6 Estimation for emission volume of $O; and NOy

By multiplying the fuel consumption of each mesh arca by emission factor, we presumed the
emission volume of SO, and NOy for each mesh area from factories without the questionnaire,
Emission volume of SO, and NQy is shown in Table 2-28, Table 2-29, respectively. The source
distribution figure of SO, and NOy emission volume from stationary sources without the question-

naire is shown in Fig. 2-4 and Fig. 2-5.

Table 2-28 8, emission volume from factories without the questionnaire
by business category in each county

. . S50, emnission volume (ton/year)
Cade | 1o OF beone 1 Hong | D206 [Phea [ ponu

_ ' & Plee | Pradaeng v

_1~21} Food induslry 358.G 152.2 | 282.0 792,21
| 22~33 | Textile induslry 169.7 49.7 2ot | 469.5
34~31 | Wood: indusiry 25.9 8.5 21.2 | - B5.6
38-~4l | Puip_and Paper 3. 19.5 2.4 25.0
42~53 | Chemical indusiry 193. 113.7 191.3 498.1
5A~h8 | Ceramic industry 48,4 4.5 622.9 675.8
59 Iron_and Steel 171.4 | 164.9 g91.3 | 1327.6
60 - | Non-ferrous metal 9.9 3. 201. | 296. 4
61~83 | Metal and_Machine 100.5 79.2 324.1 504.4
84~99 | Other manulactory 8.8 20.9 6.8 36.5
TOTAL 1170.8 | - 616.5 | 2893.8 | 4681.1




Table 2-29 NOy emission volume from factories without the questionmaiee
by business categoy in each county

Name of business . NOx emission v?lugﬂe (Lon/year)
Code Lepo Hua Bang Phra TOTAL
calegory ng Plee | Pradaeng g
1~21 | Food industry 33.9 -i4.4 21.0 5.3
29~33 | Textile industry 6.3 4.6 23,4 44.9_
A~37 | Wood industry 2.4 0.4 3. 6.3
38~41 | Pulp and Paper 0.3 1.4 0.4 - 2.5
42~53 | Chemical indusiry 18.3 _16.6 17.4 46.3
54~58 | Ceramic industry | 5.1 0.5 343. 9 349,95
59 | Iron_and Steel ‘ 14.3 15.4 11.2 106.9
60 | Non-ferrous motal 8.4 0.3 1.4 26.1
§1~83 | Metal and Hachine 10.0_ 1.4 34.3 bi.7
84~99 | Other wapnufactory (.8 2 .0 3.4
. TOTAL 109.8 bi, odd. 1 2.3
Kank | Enission volime | Nusber
S0z e'/H) | of mesy
& 0.0~ 0.1 108
01~ 1. M3
Lo~ 3.0 e
B 3.0~ 16
R
,"“'\_ 1 n- e -
i} f! - \‘\‘\-_ﬁ
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Fig. 2-4 Sonrce distribution of $(; emission volume by stationary sources {area sources)
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Fig. 2-5 Source distribntion of NOy emission volume by stationary sources {(area sources)

2-5 Total emission volume of SO, and NOy from stationary sources (point sources and area sources)

Total emission volume of SO, and NOy from stationary sources located in Samut Prakarn
prefecture was calculated by summing up thosc from factories with the tecovered questionnaire
(point sources) and without the questionnaire {area sources). The result is shown in Table 2-30 and
the source distribution figure of SO, and NOy emission volume from stationary sources is shown in
Fig. 2-6 and Fig. 2-7. |

From these table and figures it results in that emission volume of SO, from factories located in
Samut Prakarn prefecture is 18,329.7 T/Y and those of NOy 15 8,820.5 1"/ Y, and emission volume
of SO, and NOyx from Pra-Pradaeng in which many factories were located was conspicuous. And
the number of factorics with the rccoVered questionnaire was not so many (recovered rate; 27%),
but emission volume of SO, and NOY from these factories were 13,648.6 T/Y (74% of total SOy)
and 8,108 T/Y (92% of total NOy) respectively.

As a result, it was clear that emission velume from large and middle class emission sources werc

ocupied considerably large part of them from stationary sources.

Tahle 2-30 Kmission volume of 8O, and NOy from factories located in Samut Prakarn prefecture

Number of S0 NOyg
Source emssmn emss:on
factories volume volume
{ton/year} | (ton/year)
Questionnaire 208 13649 8108
relurn
(point source) (27%) (14%) (92%)
Questionmaire | 512 4681 112
{area sou:'cﬁ) (13%) (26%) { 8%) .
80 18330 8820
TOTAL :
{100%) (100%) (100%)
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3. Estimation of SO, and NO, emission velume from roadways
3.1 Outline of the study

The SO, and NO, emission factors separately sct for varying types of vehicle and motorway
were combined with actual traffic volumes investigéted in this report, which then led to the estima;
tion of emission volume of SO, as well as NO, by daytime period and by type of motorways in
Samut Prakarn district. In cvaluation of exhaust emission volume, the trunk motorways as many as
31 and 243 km long in total were thought as line sources and other minor roadways as negligible
sources. The NO, emission factors of the car were not obtainable in Thailand and thus those of non
regulated cars specitied by Ministry of Construction, Japan were applicd. As for SO, emission, the
sulphur content of sample fuel was analyzed and the result obtained was referenced.

The following shows the work flow chosen for evaluation of emission volume exhausted from

automobiles,

Monitoring of traffic volume by
type of vehicle, by type of motorway,
and by daytime period

Road length estimation

J— Y

Mileage of the carfhour by type of
motorway. by type of vehicle, and
by daytime period

S_I’:)llumm emission factors by car
] | type and by travel speed

Emission volume approximation by type
t of motorway and by daytime period

L=

Fig. 3-1 Flow chart for estimation of 8Q, and NQ, emission volume
from road way

3.2 Investigation of the traffic volume and drive speed

The traffic volume of Samut Prakarn district was monitored at nine points shown in Fig. 3-2 for
24 hours period. The types of vehicle subject to above survey are shown in Fig. 3-3 and consist of
four groups (1) Diesel light vchicle {small truck equivalent), (2) Diesel heavy vehicle (regular size
truck, passenger bus, special vehicle), (3) Gasoline car (regular car) and (4) Others (LLPG driven
car as well as motorceycle equivalent). _

The traflic volume survey took place on January 13, 1988 at 4 points (during the first field
survey period) and on July 13, 1988 at 5 points (during the third survey period). At MS-1 point, the

additional survey was donc for both periods in order to estimate the seasonal fluctuation.
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The result of this effort is graphed in Fig. 3-4 which indicates the scasonal change of traffic

volume is not significant. The traffic volume recorded during the survey periods is summarized in

Table 3-1 and actual data at cach survey point by type of vehicle and by daytime period in Table
32, |

The Table 3-3 shows the drive speed of vehicles recorded during same survey period.

N
V B‘*"OM{._
By
QUre 3
2T1,MS 1 =
0 M35
METEQACLQAICAL

STATIOH

HA KLOM o, (ROUTE piler

X] FRONT 9F PAPYINCIAL OFFICE

- . THAI FARM

(OMS 4-2

THJ|QAN N

Fig. 3-2 Traffic survey points
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Fig. 3-4 (1) Comparison of traffic flew pattern at MS-1 between 1sf
and 3rd survey (Both directions)
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Fig. 3-4 (2) Comparison of traffic flow pattern at MS-1 hetween Ist
and 3rd survey

Tabte 3-1 Summary of traffic survey

baily traffic flow volume

for each vehicle type Average

 Survey Station : speed
: Diesel | Diesel | Gaso- | Others| Toial

LV R line (ka/h)

H5-1 17,4871 13,901 | 24,653 | 25,881 | 81,922 a7
(21.8) | (17.0) | (30.1) [ €3L.6) | (100%)

Hs-4~1- 110,358 6,583 | 6,527| 11,371 34,849 45
First Survey (29,7 1 (18.9) | (18.8) | (32.6) | (100%)

(1088/1/13) | M5-4-2 | 4,985| 1,632 2,956 | 7,581 11,054 56
(29.2) | (9.0) | (17.3} | (44.5) | (100%)

HS-b 9,692 11,1581 8,8141 2,203 | 31,867 65
(30.4) | (35.00 | (27.7)§ (6.9)] (100D

-1 {15,284 | 12,7271 21,3281 22,610 | 71,049 47
- 1.2 | 17.D{ 20.7 | 31.4) | (100%)

T-2 89,1297 1,848} 5,307 9,853 32,137 30
(28.4) § (24.4) | (16.5) | (30.7) | (100%)

Third Survey | T-3 [13,1861 12,280} 12,830} 11,414 | 55,719 34
' : (23.7) (22.0) | (23.0) | (31.3) | (100%)

T-4 10,176} 5,007 12,135} 7,342 34,660 40
(29.4) | (14.4) | (35.0} | (21.2) | (100%)

-5 7,739 3,518 5,895| 7,054 | 24,267 30
(3L.9) | (14.7) | (24.3) | (29.1) | (2002

Note) L V=Light Vehicle H V =Heavy vehicle

(1988/7/13)
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Staligs. .. 351

Date. .. IS3BAAT-1

Table 3-2 (1) Resulfs of the traffic survey

Direstion.. .30ty

Stadion.. 841

Cate. . S8H/1/13-14

Oirzction. . . dath

Dieszl Gasa-

Tiss Wi [oveae] viee| 0T T
0:00~11:00F &3} 1.027] 1,838 . L.egof Lis2| 4.3
11:00~k2:00]  en| LOTON 2.044%-1.081) Lan] 4,155
12:60~13:00] Lozl . 9:0f 1.969] na%a] L131} 4.3
13:00~14:00F 1.038) 763 1903 hies] s 4.8
LA 0015 :00) 1080 3 2123} e} Land 4
15: 001600 ] 9s2f 2.103] 1,895] LOS| 4.4
16:00~17:60] ros3f T L70] h9e3] 1,310] 4,513
17:00~i8:00] 4}  s52] Lsi6] 2.195] 1.508] 5319
ig:00~19:00]  ses] &8} L.s37| ni08f L.ed| 4,855
19:00~20:00F  B43| A29| 1.472] L.324] 1.383] 4.148;
20:00~21:00] T} 424 LHS| Ligd) 1I5] 3.4%5
W 00—22:00] 651 8] eeal] . 91el 1a01) s
2:00~23:00) S5l g9  is4]|  mes] Lox] 2.1t
23:00~24-00] s} o 133] 300 4s7] s3] 1816
0:00~1:00] 28 8| w2l msl o3| Le39f-
100~ 2:06F 243) 1] sl - 23] 81 LS
Z:00~3:e0| 28| i01] ael s3b ®s)- s
3:00~4:00] 95| a4l 3sd| 1| 8l w1
4:08~ 5.0 33 (=] 484 120 kst 93
s:00~5:00]  sa3] 3| em| sl 482} Lz
5:00~7:00] s3] 180} 400 LGR2[ LAIF 3.5
7:00~§:00] 3| &7] nes3l 2.33] 683 5812
$:00~9:00] 31} Siz) 1.453] L.383) 1,458 4510
9:00~10:00] 1.357] 1.035] 2.262| L0891 L43} 473

Totai 17.487] 12,901 | 31,3581 24,533 | 25,931 | sL.s22

Xotas : LY a Light Yehicia

Station...1i54-2

Gaia., , 15253/1/13- 14

KV = deavy Vehicla

Dirzciton. . Jolh

Tiez 1y m;;ﬂ Wik Gz:‘i’r‘\e Others | Jotal
:00-11:00] esof mr}  wsrf ses]  em| hss
Wa00=12:00] 612] 30|  se2} 405} s32] 2005
12:00~13:00] 523) 385 &89] 44 635] 1,958
12:00~14:00] 391} 3| - ger| 358] .s0f naws
won-15a00) 4] oess| el st et 2.8
t5:00-16:00] &0} ea] nom| 421} 6ie] 201
6:00~17:00] avi}  ess| wawo]  arr| o esr] 2
17:00-18: 00 39| asz| non| us3]| as1| 2.4
B:00~19:00] 6051 3|  seaf 43| ] 2.1%
19:00~20:00] std] 2r0] 1| 30} s61| 1752
0:00~21:00] ar] w0l eer| me| s L
n.oe~z2.00] ;6 193] desi mmol - asr] Lot
2:00-23:00] 155 66| 261 1330 31 14|
23:00~24:00] 149 5] 204 st 23]

0:00~1:00] 172 ETHEE BT
1:00~ 2:00| 18 18] ieg] c83f . ]
2:00~3:00] 19t 18| . %% 131 1] m
3:00—~ $:00]: 214 15| 230 151 ml %
£ 5:08) 2 5. m 2l Wl s
5:00~ G:00] 3@ w510 -s2] ). &3
6:00~ 1:00] 48] - ol | 133 283 i
T:00~ 8:00] 780 3| 5084 4§25 nsf 2,245
g:00~2:000 &18] 32| s} 455 66| 230
e: 003000 626} . 335] ] 3| ¢0] 1.7
Talal 10.358] 6.503]16.951 | &.527) 1. 3m f 34,849
HAE2Y LY o Light Yehicle Y= fzavy Yehicle

Station. ,.H55

Bata... 1988/1/13-14

Directioa...Both

. Biaszl Gzso- .
Tize I.V o Niav Lies Oth.er: Total
w:ta-1-0) sef 3] @l mf Tl wa
W:00~12:00] %] ] 3] 51| 2] 13
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Table 3-2 (2) Results of the traffic survey
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