Table 5-1 REQUIRED ANALYZERS INSTRUMENTS AND EQU]PHENT

CODE No. ltem (Equipment Name) ~ - Note

1 Ambient CO ¥onitor - | Range : ~10/20/50/100 A

.......... A .i'Amblent 502 Homwr Rangeo oo 5/1 5 p,!.),m.

" 3] mmbient Nox Momitor  |Range : 0~0.1/0.2/0.5/L.0ppn

4| Ambient O 03 Homtor ‘ o Range~0 1/0.2/0.5/1.0 ppm.,,,,,,...,...
5

5 | Anbient lC Ciydrocarbons) onitor | Range : 0 ~5/10/20/50 pouC
‘__‘_‘E‘;_“_Amblent SPH )!onitor WRange 20 ~0 25/0 5/1/5 m,g/cmB
ki Heteorologlca] Observatlon instrument ¥ind Vane & Anemometer :hermouzeter, ]{ygrometer.

_ _I_’_y_r__hg_]q_()p_\e;e_{. HNet Exchange Radiometer

. MHQMSystem Rack fm- Homtor
llydrogen Fluorlde) Hom t()r :

Mw]{:gh Volur::c Alr Sampler '

12 Stand Samp r
13Au1mmm ‘Jiﬁter St1]1 ST
15| Blectric Balance | 200g/0. lng, 3.200g/10mg, 430g/lng
15 : .Spectro Photometer SRRSO ORI Mol AAbvit oo SRk iosccoiitobetui WiNaiaivh: s
"“i-"(mmChemma} Analysm Gia% Wam
18 | Personal Computer (486PC) - | Desktop Cooputer, Laptop computer,
Lazer Type. Printer
........ T T Recorder
R V'Aton'ot;phez Qamp}mg Pmehm
— ..qun o Cyi1nder Set
s --Standard Gas Generatmn Apmm'us e e
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00 Bonitor

£0 Concentration

502 Wonitor

Alarn, Range

80; Concentration

ROx Yonlter

Alars, Bange

Fump, Electromagnetic
Valve Control

N, ¥0x Concentration

0x Monitor

HC Soniter

SPY Monltor

WF ¥onior

Cimical
Analysis

Ferseoa] Computer
+ Conversion of Input
Voltage to Concentration
- Bulit-in Clock

- Calewletion of
Aggregative Yalue

 H2=H0c-M0
- WHG=TH-Clts

+ Conversion of
¥ind Directlon{16)

Wind Direction & Speed
Alars, Renge

ntru—

Recorder

%ind Vane &
Anesomster

Aggregative Vajue of
Flux of Soler Radiation

Aggregative Value Reset

Pyrhaliometer

Azgregative Value of
Flux of Radistion

fonent
Volue

Alare, Range
» Calibration Uperetion Ret Exchange
+ Calibration Alara Radicmeter
Pusp, Electromsgnetic Operation
Vaive Control + Calibration Item Set kegragative Value Reset
+ Range set
0s Conentration
* Check Function
Alars, Rangs r—— | Recordsr
+ Dally Report
. (Uats Correction) | Moment Value
Pump, Eleciromametic - donthly, Annual Report
Yalve Contro} (Print Out) | {(£0, S0z, NO, NOx,
K0z, 0, CHa, THE,
ete. NG, SFR) bocicrcs | Recorder
Clte, THC Concentration
Alern, Range
lonthly, Annual Repart .
------------------------ ~» 1 Frinter
5P Concentration
Alars, Range
HF Concentration
Alars, Range
50:, ¥0:, SPR Concentration
Personal Computer

Figure 5~2 DIAGRAM FOR REGIONAL INSPECTION SYSTEM



45y

NOILVLS NOILOEASNI ¥WOA N¥Id INOIVvI ¢-G 2Inbrg
L]
]
] |
i LAY
et . A
———]
I =T .
" m s
o o
IEﬂuun. H
2B
S R % 02 " 05 XON
Q0O OO )
| | ]




(FATLUNMAITY) NOLIVIS NOTLSHISNI 804 NY'Id ZOOAVI #-5 2anbrg

- 4 5 STIN AR
Juwasiag:
E%«m E_ “may [T37E
hsmcﬁ e TEL TR Euega.ﬁ JUITquy:

idjawotpey oX3 JoN “Ji oMot TAqiAg

l_uuuaﬁmé o1CRIS] "IajoROBLY § Ry pury

Meu!a:.@m cbﬂwtonﬂm hnu_mcho.._ov@w&mg

o Uy YOy JUSTawY: Gy
retemeeeeeerere e JOY VO, 708 FHSTARY 708

MALT UITORY:
. ﬂcosmmam PUt SIUMERITSU] JO pUIEa]

5 - 10



Table 5-2(1) SUNMARY OF PROJECT COST

(Unit: 1. 000 US$)

Code No lten Total
i Base Cost
1-1 Equipment Cost
1-1-1 Anayzer L, 007
1-1-2 Inland Transportation 17
.1-1-3 | Iestallation N -]
Sub-Total 1, 057
1-2 Civil Works _
1-2-1 | Construction Work . 1oo
- Sub-Total 109
1-3 Maintenance 132,
1-4 Pre-Operational Costs 17
Total of equipment component (per 1 station) 1, 307
1-5 Staff Development _
1-5-1 Domestic Training 100
1-5-2 Overseas Training 450
.A-5-3 1 Invitation of Foreign Exports =~ - 1 400
Sub-Total 950
1-6 Consultant Services
1-6-1 Design and Supervision of Civil Engineering Works 100
..1-6-2 | Oversea Engineering Service Consultant | . 000,
Sub-Total 600
1-7 Taxes and Duties 0
Total 4. 163

Total project cost for three stations
1) Station cost : 3 x 1, 307
2) Other cost (1-5 - 1-6)

US$3, 921

H M

Total US$5, 471

5 - 11

Us$l,asl



Table 5-2(2) BREAK DOWN FOR ANALYSER

Liem

Equipment Cost

| Automatic ¥ater. Still ST R
) | Electric Drying Oven . . .
| Electric Balance (200g/0. 1ng) . SRR IS 3 S
. “Elﬂckrlcuﬂalangﬁmﬁﬁ”Zﬁﬂg[lﬂmg)_m”mmm"_””“M“,M,,”mmmmmm“. | E

.| Electric Balance (430g/1mg> = =
7.].Spectro Photometer I SO
| Chemical Analysis Glass Ware T
| Personal Computer (486PC)

Anbient €O Moni tor BRSNS 1 B
| Ambient S02 Monltor S S
..................... Ambient NOx Monitor
“AMHHWOBHmHMrMW_ A R
.| Ambient HC (Hydlocarbons) HonltOI e
Ambient SPM Monitor . S N
d,_Motcor010g1cal Observatzon Equ1pment N
_| System Rack for Monitor
1 Telemeter .

Y b Pl an q

25, 600
o 40, 850
. 48,570
..39,090
39, 020
11
.. 50,580
93,230

qwmmuthFGwmmmmlﬂmWMe)&mxmrmmwmmmmmﬁﬂwmwwwmmmm
1 High Yolume Air Sampler . ..
|.Low Volume Air Sampler ... b ol
Stand Sampler

323, 800
L5040
4,840

11,650,
2520
..9:990
2,310
-8 170
.. 6,000
. .2,540
,_20 260

.. Desktop Computer ,,W“mn_”m_‘mm“mw”m““dﬂwwdﬂ”;m,mmnnm:i:fi;"m“”uﬂh,

.'m”Laptgpmﬁqmpyter”.mm”.‘mmAdqvwmn“wmm"m".”mmmm.
1. Yazer Type Printer
¥ulti Pen Recorder

“mTéﬁré&ﬁ-

Spare Paris & Consumables for 2 Years

28, 120

Qcean Freight

11, 900

Export Packing

8. 090




Table 5-3 SCHEDULE FOR MAN-POWER ASSIGNMENT

FOR THE PROJECT

RIS
SMI - : FGIC Subtotal
RIS1 RIS2 RIS3
1. Project Director "2 2
2. Project Manager 2 1 1 1 1 6
3, Chemical Resarcher 1 1
4. Environmental Engineer 1 1 1 1 4
5. Chemical Analyst 1 1 1 4
6. Chemicai Technician i 1 1 1 A
7. Mechanical Engineer 1 1 2
8. Process Engineer T 1 2
9. Instrumentation 1 1 2
Technician
10. Project Engineer 1 1 2
11. Programmer 1 1 1 1 1 5
12. Officer 1 1 1 3
13. Clerk 1 1 1 1 4
TOTAL 7 10 6 6 1z 41
5 - 13
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Table 5-6 SPECIFICATION OF AUTOMATIC ANALYZER BY PIRZO ELECIRIC BALAKCE METHOD AND LIGHT SCATTERING METHOD

measurement principle

Hen Systen

TiczoelectiTe Balance Wothod
SYSTEM3611

Light Scattering Method
APB35

L‘eriomanm

Measuring range and selection 0-5mg/m3 (Pnin measurement) 10~10, 000CPH
............. e [30.dng /03 (30min average) | 10.01-10ng/m3
Resolition R ugpmy 2
Repetab Tty Catprey o AR e e
DEVTL TR e S tee e ermnnereaersanna e aeeamannd
a, zero (full scale) max, 2% (24hr)
b. span {full scale} = - max, +:2% (24hr)
Blank test (Zhr) T e | R e
Liaearir Weon s TR R R B
a, ‘for calibration particle max, =108 or max, 10ug/m3 = [max. 2108
b._for parcicle suspended in_atmosphere max, +20% or max, 10z g/n3 . [max. =+20%
Stabifity of flow Tate of ambient air |max, EG¥/day T RS day T
Fluctuation of power source (XI0F) I ax. ) pgfm3 T gy e
Cutput ot "telcneter T ORIy e vo [Tage contact cutlet &ignal
Saapling .
Ambient air sampling pipe _
a. external piping polyfuron Gram chlorinated vinyl 182
b. internal piping polyethylene 6.90mm ... hard chlorinated vinyl IGea

..........................................................

Mg Emmitoydoceegeserresfreusmmergyreransapanmnngmaannnnp

ing {ime (folal sappling time In
repeated measurement)

...........................................................

.........................................

.......................................................

aspiration side ™ 25(/min
61/min

detection side

SB0TfEin T
351 fain T

Detection unit
Detection source a. type
b, half {ife

a, type
b. detector life

.....................................................

..........................................................

Pl Dmgeyy e ——
sensitivity
IHz variable compatible
theoretical weight sensitivity
coefficient 18012/0, 00]log
variation of frequency 100-3000Hz

" joperating velocity 4V

optical lamp standard BY3A

ain. 4 months

operating voltage 500-700V
ain, 2 .yrs

f’l‘g_‘"2:”6'_']'4""’_""""'""""'"'“"“""

Cthers
Warning-up time

...........................................................

522 X 640 K 1210
e e

g
A K T KAy
R (1T o T

3hr :
pre-setted decreasing method
standard scattering pfate aéthod

accumulation counting wethod

thr
ACIOOVE 15Y
approx. I00VA
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rable 5-10 ALLOWABLE ERROR CLASSIFIED BY TESTING ITEM FOR TARGET ANALYZER

S0x NOx 0X NMHC Co SPM-
Zero drift w28 | ox2p | ow | iy | w2y | a2y
Span drift j:2% +2% +4% 2% 42 +3%
Repeatability +2% +2% +2% +1¥ +2% +2%
Lineality +4% +4Y 5% +5% +5% +5%
Stability of 7% +7% +10% + 1% +2% +7%
sampling flow-rate
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Table 5-12 SPECIFICATION OF HYDROGEN GENERATOR

OPGU-70A

Type OPGU~-1500 ELHYGEN MARK V
(Generation system Electrolysis of - —
' water
Min, 99,999 Min, 99,999 —

Purity of water (%)

Purification system

Pd alloy membrane
_penetration method

Solid high pd-ymev.
electrolyte

Pd membrane
pentration method

Flow rate of 150 225 150
generation .
Pressure of 0~3 0,2~4 0~4.2
~ generalion
Variation of Non-variation “
pressure
Warming-up time 20~40 « app. 60
Anbient temperature | 5~40 «— —
Consumption of 20 app. 10 app. 20
distilled water
Safety measure Water level alarm Water level alarm
' Protection devices Protection cercuit
for ieakage of ele- for overvollage of
ctrolytic solution electrolytic cell-
by Pd-membvane des- monitoring circute
tractive detector of temp of electro-
lytic cell
Power source 100£10% — 115V
Consumption of 400 200 110
electric power o :
Size 36TX2T6 X571 330X220X310 330X 381 X647
Weight 33 11 app. 25

5 - 23




Table 5-13 SPECIRICATION OF AUTOMATIC ANALYIHE DY 8 -RAY ADSORPTION SYSTEM

FPriciple f -ray adsotprion aothod
1tex Type | BUR-3Z DUB-33 185 BRHIOI L1 I0H RT01028 RIGIGIY APDEB00D T APDA-350E
Perforaanco | Neaauring range snd ¥-5 xg/e) T e 0-5 mg/ad H-T¢ ag/ad P-5 wgfed - P10 ag/ad 3~ EETHT -1.5 ng/a3
charge of tange
Resalutlon ij2 g/l - - e — w - = e
Repotabliity max, X 2% - - uax, +3¥ fpax, 12§ -— - — -
{tripla)}
Deify (24he) )
A, zaro{full scale) max. ::2% - pax, 2% ez, k2Y e pex, 2% - aax. - 2% —
b. span{full scale) pax. 3% = pax. £2X  hax. 3% o Jpax, 3% 4+ max, 3% -
Blank test {34hr} “pox. svaraxd e - — &+ max. bpgfed - hax, avarogd o
10 45 &/83 )
Linearlty :
a. for partlcle max, o+ 10% - pax, 10§ pax., £10% - pax, 10% - jank, 10% -
calibration hax, x10% - max, 485 |z, 210Y L Janx. — oy, 10% -
b. for partiole 1004 gfa3 '
suspended In ale +10p8/83
jiin. 109
- 160 2 g3t 10Y
StabiTlty of hax, 7Y = ox, £3X  har, 275  kax, £8% leax. +£5% - kax, if 5% =
flow rate of i0 daye - 10 days /10 days
sanpling air :
Fluctustion of Span = Bpan - THEX ST pan — pan —
posor sourca{E 10X} Rax. 3% Rex. 3% [{Span) (Span) pax. 3% hax, 2%
Flow rate Flow rate Flow rate . Floe rats
hay, 5% max, i 5% max. £6% max, 5%
Gui-put of o-1 ¥ - t puls for P-1¥ - i puls for -~ -1 ¥ -1, 10V,
teleaater ' | pgfed or 1pg/ed or 0-16 =i
-1y ) n-1 ¥
Soapling InlaL tuba of Wiyl . [ i 12 maglf 10 »x = Tyl - Ninyl i -
apbient air sseple khloride}fsx - f 12 zx ¢ Netural - chloridolbon khlorida Bad
a. outer piping gsuinlesu _ rubbor 6 mn - Ninyd Herd
b, innor piping stgol Tns : . khloride)San ¥ inyl
inyl ° rhloride San
khloride 7 .
Capacity of suctlon B0 §/min 50 1/ain 9 Vsln {130 §fsfn RO 1/min 120 1/aln - 50 1/ain -
pusp .
Flow rate of 18 1/min — 18 I/aln™ . [15 1/&in T 20 1]/min -— IERFEI 16.7 1/min -
aeapling
Flow anter Ares Tlow — — - ass Tlow  JArsa Tiow | — Ares flow Mags {low
’ nater C mater mater motar pater
) . B-30 i/sin :
Flow rale “Iio% Tets - - Constant ass flom ~ Regulator- . - azs {low -
atablbyzer mnslyzrer if low kcentrolar  {type rocycls controlar
) ontroller [flow controlfier :
For high ropeat - rapeat htop ropast [ - - —
concantration
Range of ¢lffarance 210 aeBg, [180 meflg, D10 mrlg, P50 anflg,  ji50-180 aalig?G0 aszhg, « 1150 #alig, -
of pressure at 10 malig {10 ey G40 nalig 150 nalg 300 anHg GO0 mxlg hSD-qu
neasursent ) . :
Sampling tine 5.5 min,  p3.5 aln, &7 uin, ES zin. WB-E5 min., 53 nin, E3 ain. £S5 min, -
. : {52 min.} 152 sin,) ({50 ain.)
Sleve syston Cyclono typd - - - = = - = Ppilonal:
' cyclanef
Lapactor
Collacting mathod ~ Fittoring - - - - — — o~ -~
Filter papar AE-20 - 4 P-20 AP-20 AP-20 FR-Z58 - Ginss Tiber [Glass fibar
50 a 20 = roll typo fitver (filter
(3 eonth) {[2 zonth) Ko m (roll type, |(roll type,
(3 month) [30ma 2 10a) POsa x 20m)
Tapping aff{clency 96,0 ¥ — — — B — = - o«
Fora of trapping LY — T ang LY AETY] 11 mxg - IERTY) —
surface
Petaction oAy dourco TATPHIGE & C1I - - 40 100 p Tl -~ (30 100 uCt - F4C 1064 G [
uinlt a, kind [2.62 yonrs - - K710 vears - 5730 yaars — £730 years —
b. half-life
Deteciion apparatus Bomi- — Fiaclic —- - — po — —
a. kind konductor seinlillation
t. dasfined lifa Matector hroba mors thar ’ -
Sani-atarnsl - ) 2 yaurs
Others Varring-up tisg 2 hr. - ax. 2 hr, H hr. - no need — 2 hr. —
AdJustaent of zero [dto-zero - - - Auto -
ad justnent nd justrant
Kdjustaont of spax [Adsorption — — - — [™ e — ros
Tils system : :
Averaxe calculation Wras count — Saw tooth - - - - Integrating Kaw tooth
syeytes, Syaten, 12;:L] count systemiype
type, i hr. . ) . Lkr 130 =in. { h]
tino roguired ’ - 3 hr, 12 hr,
: * P4 b
Poaer source - pCTie V — RCT00 ¥ — G TOD Y - - - —
voliage pU/60 He ESEH + | 6%
Povar mupply pp. 120 V' "epp 360 W B30 VA Tesz than ain 75 VA'jless than - 358 VA 60 VA
{avorege) |(average) EO¢ VA akp 200 VA B0 VA {100 YA)
BED VA HOD VA . .
Wolght [T 75 & 0 kg 100 Xg [T 40 kg - 50 kguo-kg)éo‘lgh“
§ize HA0 x 500 - Fain 385 x GO0 x 670 W75 x 495 [00 % 560 — As0 x 760 x 10 x 430
I 1060 h9G x 250 [ 3180 Ix 1235 IR NTL B50 {370 x [ 350
230 x 230}
Aabient torperature | 10~400 v [+ EodoTs C10~ 400 B~ a0% — Tk 0




Table 5-14 SPECIFICATION OF AUTOMATIC ANALYZER FOR QX1DANT

current absorbing tube

a. volume

b. delivery punp

¢. suction pump.

d, distilied water,
waste water tank

i/4
Type C-1I0, 720 [HALRYRY
lten Pr inciple Spectrophotonelry vpectrophotosetry
Performance] 1] Neasuring rage and a noment U-U. 2, U-U.5 ppo a moment U-U, 2, U-lLo ppn
' selection of range average 0-0,2, 0-0.5 ppa average 0-0.2, 0-0.5 ppm
autopatic autopatic
‘Repeatabilily max, =4k maX, 2%
(tripte, full scale)
31 Deitt {21 br.) A, max, *2i A, max, i
a. zero {full scale) b, max, £4% b, max. 4%
b...span {full scale) :
4] Linear[ity" max, L5k max, op
{full scale)
51 Conpensation of {OME-T2H oplion) U, 0~-b0%/C
tenperature
b1 Siability of flow rate nax. LhE/max. I} days max, Logp/oax, 1 days
of sampling :
{ 7] Fluctuation of power max. X1} of Tull scale max. EIZ of Tull scale
81 Responce tipe max, 10 min, mak. I min.
{full scale G0%) :
8| Inference of nitrogen WO max, 4.5E1.5 % N0 =max. 4.5F1.5%
oxides NO2 max. 4.5%1.5 % NO2 max, 4.5+1,5%
U Efficiency ol scrubber min. $9°% win, 99 %
IT| Gut-put of telemeter a moment DU U-1 \' aooment DU G-TV
: . average DCO-1V aversge DCO-1V
0-200, 0-500 count/hr {0-500) | 0-200, 0-500 count/hr (0-500)
Collection | Tj Inlet tube of air a. teflon a. teflon
of sample sample, outer p:pmg tube j b, 7 oo b, 7 mn
i i a. material
b. inner diameter
Inlel lube of air sample, | a. teflon a, teflon
inner piping tube b. 7 b, 7 oo
a. material
b, inner diageter )
J1 Filter a. tefion a, teflon
| 8. type b. 55 mm b, 55 mm
b. Size{¢)
41 Flow meter a. Tloat type area a. Tloat type area
a. type flow mater flow mater
b. scale _ b. 0.5-5 t/min b. 0.5-5 {/min
c. minioum measurement at | e, 0.1 t/min c. 0.1 !/min
targeted flow rate of
aspiration
571 Capacity ol suction puap app. 8 1/min app. 8 I/oin
& | Scrubber a, uiass 1iber Tilter being a. dittoe
a. composition dipped in Chromiva b. 800 co3
b. volume tri~oxide, and suifuric
acid
: b, 800 cmd
Gas 11 Flow rale of sampling 3 T/min 3 I/moin
Z] Liquid volure 3 ol/oin 3 ni/min
31 Absorbing [iquid a.dissolve 200g ol polassium | a,dissolve 200g ol polassium
a, compositon fodide, 140g of potassium jiodide, 140g of potassium
b. tank volume dihydrogenphosphate and dihydrogenphosphate and
c. compensation of 360g of disediun 360g of disodium
temperature hydrogenphosphate inte hydrogenphosphate into
d. wethod of using 10 1 of water 10 1 of water
solution b, 101] b. 10 1
¢. Ton ¢, non
. d. circulating type d. cireulating typs
A1 Absorption Titler a, activated corbon a. actirated corbon
a, material b. 500 i b. 500 o)
b. volume
5| Punp Tor absorpiion liquid | a. 10 mi/min 8. 10 ml/bin
a. volume b. hard vinyl chioride b. hard chioronated binyl
b, material
61 Purificalion of counter- a, 40-00 al/min

b, purification by distilbed
water

. Recovery of washing water

d. 51 polyethylence tank

fx]

25




2/4

GI-T3

Type GRI-TIN, T2
Ttem : Principle Spectrophotonelry spectrophotonetry
Photomeliry | I'] Lell a. Tength a. 20 am a. &V @
b. forn h. b.
¢. capacity e, 2.7 ol c. 2.7al
: d. materials d. glass d. glass
2] Ligtht source a o VhHOW a SVHOW
a, specification b. 40 ¥ b, 40 V¥
b, vlotage of power source| c. min. 6 months ¢. min, 6 months
¢. distined length '
{continuous use) :
31 Light tube a, IV-1b . a. PY-1b
a. specification _ b. 68 VI b. 68 V.IC
b, viotage of power source] e. min. 1 year ¢, min, 1 year
c. life tipe ‘
{continuous use) '
4| Interfence filter a. Job hm, 20-25 o 4, Jbo nm, A0=Z5 no
a. wave length b. metal interfence filter b. metal -interfence filter
b. meterials '
Uthers 1 4 hr,

¥arning-up time

4 hr.

2] Adjustment of zero—span a. auto, manual zero a, auto.'manua.l Zer0

a. Zero adjustment. adjustment

b. span b. auto. manval span b, auto. manual span

adjusteent adjustment
[

3| Average ca].cu!ation systen | a. a.

a, type

b. required time of b, I bhr. b. 1 hr.

average
41 Washing non - auotmatic or manual
5| Power source voltage MO VEWNY IO VETY
b| Power supply app. 150 VA app. 150 VA
71 Weight app. 110 ke app. 11.D Lg
81 Size I50(D) X 450TH) "X 1580TRT [ 450(D) % 450(W) x IG80(R) |
91 Awbient temperature ~40T 0~40T .
5 - 26
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lype U7 -3 APTA-STO0
Item -Principle spectrophotometry’ Spectrophotonetry spectrophotonetry
Periormance { 1| Measuring range and & moment, average a moment, average a moment, average
change of range 0-0, 2ppm, 0-0.5ppn 0-0.2ppm, 0-0.5ppn 0-0, 2pp, 0-0. Sppn
ganual, aulomatic nantal, automatic 01, Oppm{average)
S S manual, automatic
2| Repeatabitity max, :EZ% max, *Z% maX. LZ%
{tripie, full scale)
3| Drity (24 hr.) a. nax, 1% a, max, 2% a, max, 12§
a. zero (full seale) | b. max, =% b. max, 2% b, max, +4%
b. -span (full scale)
£ Linerality max. t2% max, T og max. E£2%
(full scale) . '
b1 5tability of 1low X5¥/max, 10 days Ih¥/max. 10 days Fok/max. 0 days
rate of ambient air
G| Variation of voliage | max. XT% of Tull scale max, 1% of Tull scale nax. XIE of Tull scale
7| Responce tifie uax, Y ain, max. 9 min, max, 10 mip.
{full scale 90%)
81 Inference of R0 max. 4% N max. 4%1% BU max, 4.5F1 5%
nitrogen oxides NO2 max. 4x1% NGZ max., 4+1% N02 max, 4.5%1.5%
81 Elficiency of min, 94 4 min, 39 % |, 99 A
scrubber '
10 ODup—put ol telemeter | instantanecus [C 0-1 V instantaneous I (-1 V instantaneous DG O-1V
' average DG -1 ¥ average DCO-1V average DG 0-1V
0,16 mA or 4-20 mA
Collection | T] Tnlet tube of air a. teflon a. teflon a, teflon
of sampie sample, 1 b 6 om b. G mm bh. 6o
outer piping tube
a. material
b, inner diareter .
Z1 Inlet tube of air a. teflon a. tellon a. teflon
‘sample, b. B en b. 6 mm b, 4 mm, 6 mm
inner piping tube
a. material
b, inner digmeter -
3] Filter- a. teflon a. teflon a. telfon
a. kind b, 47 mo b. 47 en b. 80 mm
b. Size(¢)
41 Flow meter a. areca [low meter a. area Tlow meter a. lloat type area
a. kind flow meter
h. scale b, 0.5-5 1/min b. 0.5-5 l/nin b, 0.5-5 t/min
c. min. scale of ¢. 0.1 1/min c. 0.1 l/oin ¢. 0.1 1/min
sampling flow rate
5| Vapacity of suction 12 T/min g /nin 5 1/min
pump :
t | scrubber a. Glass Tiber Tilter a. Glass Tiber filter a, Glass Tiber Tilter
a. composition being dipped in being dipped in being dipped in
h. volume chronium trioxide, chromium trioxide, chromium trioxide,
sulfuric acid and sulfuric acid and sul furic acid and
solution selution solution
b. app. 100 cn3 b, app, 100 cm3 b. app. 800 cm3
(rass Ty TTow rate of saspling| 3 1/min 3 I/min J I/min
21 Liquid volune J al/min 3 el/nin 3 wi/min
3| Absorbing Tiquid a.dissolve 200g of a,dissolve Z(g of a.dissolve Z200g of
a. compositon potassium iodide, 140g potassium iodide, 140g potassiue iedide, 140g
b. tank volume of potassium dihydro- of potassium dihydro- of potassium dihydro-
¢. compensation of genphosphate and 360g genphosphate and 360g genphosphate and 360g
temperature of disodium hydrogen- of disodium hydregen- of disodium hydrogen-
d. eethod of using phosphate into 101 of phosphate into 101 of phosphate into 101 of
solution water water water
b, 10 1 b, 101 b. 10 |
¢, non C. non C, non
- d, circulating type d, circulating type d. circulating type
41 Absorpiion filter a. actirated corbon A. actirated corbon a. actirated corbon
a. material b, app. 400 ml b. app, 400 ml b, app. 400 ml
b. volume
5TPump for absorption a. Ib nl/min a. 10 nl/min a, 10 ol/min
liquid -~ b, teflon ceating b. silicon tube b. hard chioronated
a, volume diaphragn punp benyl-teflon
b. material

27
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Type U%=7 =8 POE-3T00
Item . Princivle spectrophotometry spectrophotonetry Spectrophotoneiry
Photonetry | 1| Lell .a. length a, Jo M a. 9O oh ' a, 2U mo .
_ b, form b, [10 mp cell b. 10 pm cell b, 10 oo cell
¢, capacity e. 4.5l c, 3.5 m} ¢, 2.5 ni
. d. materials d, pylex glass d. pyiex glass d. pylex glass
2 | Ligthi source A 12 V23 % a, 1 V13K d, 4 W black [ight
a. specification single source single source _
b, voltage of power b, 7.0V - . 6. b. 100 ¥
_sm;rce : ¢, app. 4 months c. app. 4 sonths ¢, more than ! year
c. life
(continious use) o
3| Light tube - a. P¥-Ib a. RA4id a. G-ITZT
a. specification h. DCTOV h. D015 V¥ b. D7V
b. vietage of power ¢, app, 2 years c. app, 2 years ¢. more than 1 year
souree '
c. life
{continious use) : : S
41 Interfence filter a. Jbo nm 4. 9bo o a, obb nm
a, wave length b, metal interfence b. metal interfence b, collar glass
: b, meterials filter : filter filter
Others 1T Ubsorpiion time 1 hr. I hr. 1hbr.
21 Adijustment of a. auto zero adjustment a. . auto zero adjustiment a, auio zerp adjusiment
zero=span b. manual span adjusteent | b. panua! span adjustment | b. manual span adjustment |
‘A, ZEro
b, span .
31 Average calculation a, ADFIY a. hen a. non
a. type : b. 1 hr. b, 1hr b 1hr,
b. required time of
average o .
4| Power source voltage AU TV 2 I0E ACHIDY 10} ACIOOY £ 10 %
b | Fower supply normal 50 VA norpal IHUVA(ZIOVA) normal 1ol YA
paxinum 250 VA pax,  ZH0VA(260VA) naximuz 250 VA
b | Weight app. 80 kg app. 80 ke app. 130 kg
Ti5ize BT % A50TW) 5 ToRUTHY T 460(D) % bICIW) x 1565(H) | 690(D) x 4501%) = I60TH)
& | Amblent temperature u~300C LRy S (~307C




Table 5-~15 SCIFICATION OF AUTOMABIC AMALYZER G CARBON MONO OXIDE

/72
‘type APHA-3006 Y3 LLBRLYi] 50 A0 1A AIR-TEZ GIA-TH
Principle NDIR - — - - -
Perfornance | Heasurement range and | {130-5,0-10, 0~20,f T170-5,0-10,0-20,] 010, 0-20, T-50ppd 0-50. 0~ 100ppa U-10,0-30, 0-50pped (135-10, 020, 0-5

salection of range

manual, sutceatic

0-50

(2)0-5, 0-10, 0-20,
050

(3)0-10,0-20, 0-5

0-50
(2)0-5,0-10,0-20,

o-50
{3)0-10, 0-20, 0-5(

autoeation manual manual change

change

a mosent value ig
panual change
average value is

(2)0-8,0-10,0~20
(3)0-2,0-5,0-10

a moment manual

0-100 0-100 autonatic manual [ change for
(430-10,0-25,0-5q (4)0-10,0-25,0-60 change 3 range

0-100 0~100 automatic or
& mopent, panual | & sonont, panvatl panual change for
change change 3 ranga
intergrated valug, intergrated valug,
manial change manual change

Repeatability (triple, | max, £ZEe gax. 1% oax, 1§ pax, LI¥ eax, 1§ ROX. L1%

full scale}

Drifi {3 he} A, Zerq a, zero. A, wax, 1% a. oax, L2% o, zero a. max, =0.5%
a. zero {full scale) {b. max. 2% b, max. 2% b, nax. +2% b. nax. 1% b. max. 2% b, max, £1.5%
b. span {full scale) 17 days /7 days

LinearTity {Tull scale) | max, *2% Bax, T pax. 2% rax, £1% max, X2% oax, 527

Stabifity of flovw rate | max..+3% G gax. 5% rax, h¥/day max, Eok/cay ax, 4%

of ambient air /7 days pax, 108 nax. +10%

o /7 days /7T days
Fluctuation of voltage | wax. L1% - wax, 1% max. £I¥ maX, L1% pax, EIX
. —

Stability for Tluetwa~ | nax. I o pax, 1§ max, *[X max, EJ¥ max, £1Y

tion of the atmospheric -

pressure . .

Interference rin. 0,5 ppe win, 0.7 ppa rax, 0.5 ppo min, 2 ppa ata, 0,1 ppa win, 0.5 ppa

Response tiwe zin, B0 sec. - 120 sec. nax. o0 sec. max. 120 sec. max. 120 sec.

{full scale 90 %) -

Gul-put ol telezeter I 0-TV0-16sh = OCU-5V BCO-1V 0 6-1V averoge and a

- instantaneous
or DC 0-1Y 4-20eA value BC 0-1V

Flow rate of sanpiing | app. & 1/ain, app, 2 1/ain, 2.0 T/ain, T 1/ain, app, b5 I/nin. app. 2 1/min,

Infet tube of ambieat a.teflon — a.teflon a, teflon a, teflon a, teflon

: air sazple —

Quter piping tube b.6 m b7 m b.6 en b.6 = b, 7 o

Inner piping tube a. teflon - a.poly ethylene a. teflon a.teflon
a,palerials -

b, imner diaseter b4 ra 5.7 b.4 ra b.4 mm

Coarse Tilier None — 8.8lass wool a.glass sool Rone Rone
a. saterials
b. inner diameter b, 5500 b. 120mn

Fine Tilter a.glass wool a, glass wool a.glass wool a.glass wool a.glass wool | a,glass wool
8. paterials b, expension b. 5Sea b, 55m b. 55ma b, T0rz b. 55t
b. irner diazeter filter 320cq )

Flos seler - - a.rotary meter a, float type a, rotary meter a.TToat type
a, type : flow meter {low meter
b. scale b, 1-10 i/aia. b.1-3 1/ain, b.0.2-2.0 I/nin. | .0.2-2.0 lmin. | 5.0.3-3.0 V/min. | .0.2-2.0 H/win,
¢. min. scaloy ¢.0.5 1/ain, c.1 1/ain, ¢.0.1 l/nin, ¢.0.5 V/=in. ¢.0.1 1/ain. ¢ 0.2 1/nin.

Capacity of suction puwag 12 i/ain. T 17ain, 3 T/eim app. 13 /oin, 8pp. & 1/nin,

Terperators adjustment | ditto ditto with temp. PID contrel - excluding

zethod calibration dehunidifier

systen ~ Analysis:
: - PID control
Ceil 2. Jengih 2. 35m 2. 110an a, 500nn 4. 2505 %, 46003 - 18, 5w

b. form b.cylindrical B.ditto b, eylindrical b.cylindriesi b,eylindrical b.cantal wire

¢.voluse ¢, app, Bal c. 108al ¢. 108a} ¢, Toal ¢. app, 140a) ¢ app. 200m!

d.vaterials d.kild stesl d, Stainless d.Sus 27 and d.glass, glass d.glass snd d.Sus 304
steal and intemnal, Gold and internal internal gold internal gold
gold plating piating gold plating plating plating
inteenal

29
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Type TR0 AVRLTED B0 TU-A0IE R-172 GTA-TH
‘Principle IR - - +- -~ “—
Light e.cantal wire | a.cantal wire |a.ditloe s.ditto 8.~ excluding a.ditto
a, specification dehunidifier
- Analysis:
. PID control
b. voltage of b IC 10V b.EC BY b.DC 20V b.0C 7.6V bIC 129 b.BC 20V
poIer gource
¢, Life ¢.app. b years c.8pp. 5 years c.app. b years €. BFp. 3 years ¢.2pp. 5 years ¢.app. B years
{continious usa) | - ' '

Retector a.condenser and | & ditto a.nicro flow typq a.ditte & d[tto a.@lero fiow Lypd
a. type . micro panel
b, destined length | b.app.5 years b.app.5 years b, app, 5 vears b.app.b years b.2pp.5 years b.app. 5 years

{continious use) :

Intarference filter ad.Tu - (02 gas filter | Nonz Hone 8.00Z gas filter
a, wave b.C02 gas filter
b, saterials

Others Hsreing-vpline 4 hours 4 hours 4 hours B hours T heur app. 4 hours

Adjusipent of zero-span| a.Bo need a, None a.equipsent for | 8. autesatic a.Nona a, autcRatin
8, 2er0 ZEro-gas calibration calibraticn
b. span b. autoratic b.automatic b. sutosatic b.automstic b.autesatic b. automatic

calibration ¢al ibration calibration calibration calibration calibraticn

Average calcuzlalion a, None a, None a, None a. W-102 a, Nong a, Nene
a. type b. 1 houp b.1 hour b. 1 min,,5ain,, |4 1 hr b. 1 hr ¥.1 hour
b. required tine of 1 he

AVETARE

Pover source voltage ACI00 VETOR ACI00 VEI0Y ACIO0 V10X ACI00 VEIGE ACTO0 VEIDR FCIO0 VEITY

Power supply a.nornal 250V | a.norsal app. a,ave. JO0VA 8.noreal 950Th | GOOVA &Pp. COUVA

: . : 200VA

b, max, b. nax, b.eax. 240VA b.normal S00VA
apporoxjvate) y apporoxipatel§
600YA {start) 300YA

Peight app. 120Kg app, GURE R app. 150kg app, 100Kg spp, 160kg

Size BOO4SRK 650 | Bo0XAB0R TEED | GTOXBOOXIGED | BOOXBOOX 1600 | 520RA50% 1190 | GO0 =460 X 1550

Arbient teaperature 0~100C 0~40T 5~40T T~5T 0~40C 0~40C
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Table 5-17 SPECIFICATIONS FOR AUTOMATIC ANALYZER FOR NITROGEN OXIDES

_ : points
5 Capacity of sample ambient air suction pump

approx. 8L/min

1/6
Type GPH-T4M 232
[ten Measuring Method Molecular. Absorption «—
Performance
1 Measuring ranges and change of the r&nges NO, NOZ, 0-0.1, 0.2, 0.5ppn &
manual/automat ic _ _ Jmanual or automatic change over switch —
2 Repeatability'(reproducibiiity)(S times, on full scale within+2¥ T
3 Drift {in 24hr} a, zero {on full scale) a. withint2¥ “-
b. span (on full scaie) b, withint2¥ “
4 Linearlity findication error){on full scale) withint4¥ e
5 Stahility of flow rate of sample ambient air to ageing %ithinjt7%/10 days «—
(specified flow rate) '
6 Stability to variation in POET SOUTCE within 1% —
(variation of 10% of the rated voltage on full scale
7 Error in sanpling quantity of absorbing solution [Fithin 2% «—
8 Netrbgen-dioxide—coilecting rate (NOZ 0.1-2ppm) 974 or more 99% or more
§ Qutput of telemeter DC 0-1V -
Collection of Sample
1 Sapple ambient air inlet
~ futer piping tube a. materials a, Teflon «
' b. inner dismeter b, Tom L
2 Sarple ambient air inlet
- Inner piping tube a. materials a, Teflon o
_ b. inner diaseter b. 4mm «—
3 Dust filter a. materials 3. Teflon «
b. outer dianeter b, Sbmm b, 47nm
4 Flow-meter a. type a. float type variable area flow-meter -
b. range b. 50-600wl/min b, 30-300m|/min
‘c. measuring precision at measuring |e. 10zl/mip . om!/min

approx. 5L/min

Nitrogen dioxide absorber
Sampling time
Flow rate of sample ambient air
Voluge of absorbing solution
Absorbing solution a. composition
{amount of reagent per 20L)

b, methed of using solution
¢, capacity of tank
d. tompensation for temperature

Sbmin 30sec

300a! /uin

Uon)

a. sulphanilic acid 100g

1000ut
N-1-naphthyl-ethylene-dianine
dihydrochloride Ig

circulating type

20L

. temperature control .

acetic acid

C,

at 20C in the measuring section

SBmin
200m1/nin
30m1
-
G
—
£
—

d. temperature controi
at -26°C in the
measuring section

33



GPH-744

Tyvpe 232
Iten Measuring Method ¥olecular Absorption +-
Constitution of absorber .-—4
i
3
i
NI
a4 'rf—m '}
L —
A" 1@ —y
o AN
LY Ly
] -
N :
> I T
I‘- : |
.
He - .____; ..._J
Lalorimeter
1 Cell a. length a. approx,40.Goa a. approx. 40em
b. form b. cylindrical —
C. capacily . approx.42al c. approx.Zoml
d, material d. PVC hard glass {cetl window) d. Pyrex
2 Light source a, specification a. LED; 550nm width 25n@ a. LED; 555nm
‘ . “width 25m
b. power voltage b. 2-3(50mA) pulse lighting b. 30mA pulse lighting
e. life (continous use) c, gore than one year . c. more than 10 years
3 Photometry part 4. specif ication a. silicon-planar photo diode a. silicon photo diode
b, voltage b, b.
c. destined length (continous use) lc. semi-eternal c. mwore than 10 years
4 Interference filter a. wave length a. a.
b. meterial b. b.
Others
1 Warming-up time 2 hrs _ 4 hrs
2 Adjusteent of zero-span a.zero a. autopatic-zero adjustment -
b, span b, manual-span adjusigent -
3 Power source voltage AG 100V L10% L
4 Consumption of electric power approx. 200VA abprox. 190VA
b Weight . {approx. 125kg gpprox,fmkg
(including 20L absorbing solution)
6 Size 500 x 460 x 1580 570 x 500 x 1550
7 Ambient temperaturs 0-40C 5-35C
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3/6

I Measuring ranges and change of the ranges
panual/automatic

N0, NOZ, 0-0.1, 0.2, 0.5ppm

(N0 1.0ppm} change of manual or

Type /18 APNA-3100
_ Item Heasuring Method Motecular Absorption -
Performance
-

change of manual or

d. compensation for temperature

d. temperature control

at 25'C in the weasuring section

_ automatic automatic
2 Repeatability (reproducibility)(3 times, on full scale)withint:2% -
3 Drift (in 24hr) a, zero (on full scale) a. within®2¥ -
b. span (on full scale) b. withint:2% -
4 Linearlity (indication error){on full scale) withint:4% “
- b Stability of flow rate of sample asbient air to ageing [withint7%/10 days -
(specified flow rate) _
6 Stability to variation in power source within£1¥% —
{variation of 10§ of the rated voltage on full scale
7 Brror in sampling quantity of absorbing solution withint4% «
8 Netrogen-dioxide-collecting rate {NO2 0.1-2ppm) 98% or more 95% or more
9 Qutput of telemeter E nC 0-1v DC 0-1V (0.6nA,4-20A)
oltection of Sample
1 Sample ambient air inlet
- Quter piping tube a. materials a, Teflon -
b. inrer diameter b. Cua L
2 Sagple ambient air inlet
-~ Inner piping tube a. materials a. Teflon —
' b, inner diameter b, 4mm -
3 Dust filter a. materials a. Teflon —
b, auter diameter b. 4T b. 55mm
4 Flow-meter a. type a. variable area flow-meter a. float type area
flow-peter
b. range b, 50-500ml/min -
¢. measuring precision at measuring fe. 10ml/min «
. ' points
b Capacity of sample ambient air suction pusp 5L/nin —
Nitrogen dioxide sbsorber
Sanpling tine G6min —
Fiow rate of sample aobient air 300m! /min 200m1/nin
Voluze of absorbing solution 50m] 401
Absnrbing'solutiorﬁ a. copposition a. stlphanilic acid 100g -
(amount of reagent per 20L) acetic acid 1000u1 —
N-1-naphthyi-ethyiene-diarine -
dihydrochloride
b. method of using solution b, circulating type A
c. capacity of tank c. 20L -
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Type| NX/18 _ APNA-3100
Item Measuring Method Kolecular Absorption o
Constitution of absorber '
Al BLL
)
%‘. : 259
& LE
P ) W .
; == i_’ d
q =
™~faase =
Py r
Coloriseter . _ :
1 Cel a, length a, 35mm a, 20m
b. forn b. cylindrical -
c. capacity e, 2. 8al c. 9.2al
d. material d, PVC hard glass (cell window) d, PVC hard glass
2 Light source a, specification a. LED 2, LED digde; 550nm
b. power voltage b, 8V b. 1-2V pulse lighting
¢. 1life (continous use) c. more than one year . L
3 Photozetry part a. specification a, silicon photo diode L
b. voltage b. b,
¢. destined length (continous use) [c. semi~eternal L e
4 Interference filter a, wave length a. 565nm
b. meterial b. metal interference filter b,
Jthers
I Warning-up time 2 hrs -
2 Adjustment of zero-span a.zero a. autematic-zero adjustment -
b, span b. manual-span adjustment -
3 Power source voltage _ AC 100V £10% . -~
4 Consumption of electric power 400VA ' 300VA
5 Weight approx, 80kg approx. 125kg
6 Size 450 x 500 x 1730 1650 x 450.x% 1650
7 Ambient temperature 5-35'C 0-40C
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5/6

Type TGAH-203
Ttem : Neasuring ¥ethod Molecular Absorption
Performance
1 Measuring ranges and change of the ranges NO, NOZ, 0-0.1, 0.2, 0.5ppm
marual /automatic : . manual or automatic change over switch

2 Repeatability (reproducibility}{(3 times, on full scale)within:t2¥
3 Drift (in 24hr) a. zero (on full scale) n. within2%

b. span {on full scale) b. within+23
4 Linearlity (indication error)(on full scale) withintd4y

5 Stability o_f flow rate of sample ambient air to ageing within:10¥/10 days
(specified flow rate)

6 Stability to variation in power source : withint I¥
{variation of *+10¥ of the rated voltage on full scale)

T Error in sampling quantity of absorbing sclutien withint4%

8 Netrogen-dioxide—collecting raie (NO2 0. 1-Zppm) 95% or more

g Qutput of telemeter DG -1V

Collection of_ Sample
I Sample ambient air imlet

- Duter piping tube a. materials a. Teflon
b. inner diameter b, Gom
2 Sample ambient air inlet
- Inner piping tube a, materials 4, Teflon
b. inner diameter b. Anm
3 Dust filter a. materials a, Teflon
b. outer diameter B. 45mm
4 Flow-weter a, type a, variable area flow-meter
b. range b. 50-600i1/nin
¢. measuring precision at measuringic. 10al/min
points
5 Capacity of sample ambient air suction pump 21 /min
Nitrogen dioxide absorber
Sampling time bBain 22sec
Flow rate of sample ambient air 300ml fain
Yolume of absorbing solution 20al
Absorbing solution a. cemposition a. suiphanilic acid 100g
{amount. of reagent per 20L) acetic acid 1000m}
N-1-naphthyl-ethylene-dianine
dihydrochloride 1g
b, method of using solution b. once
c. capacity of tank e, 20L

isohtermal ization in isotherpal romﬂ_

.CI..

d. compensation for temperature
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Type
Iten Measuring Methed

TGAH-203
Molecular Absorption

onstitution of absorber

TGAN-203
LZUT L P N

o~
| o/ Sl
e, o

Colorimeter
1 Cell fength
fore
capacity
naterial
2 Light source specification

power voltage

life (continocus use)

3 Photometry part specification

A O L L

voltage
¢, destined length {continous use)
4 Interference filter a. wave length .
b. meteria)

T B 0o

1hmm

. cylindrical

20m}

. hard glass

. BY 1A tungsten lamp

DG 4.5V

wore than 3 months

*CdS light conduction cell
¢ 2-5.8Y

. semi-eternal

545nm

. eetal interfence filter

FTE P R TP

[<]
4

Others
1 Warming-up time
2 Mdjustaent of zero-span a.zero

2 hrs
2. autonmatic-zero adjustment

b. span b, manual-span adjusteent
3 Power source voltage AC 100V 10%
4 Consumption of electric power approx. 150VA
5 Weight appiox. 110kg
6 Size _ 525 x 485 x 1415
7 Ambient temperature 0-40C
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Chapter 6 IMPLEMENTATION SCHEDULE FOR
FLUE GAS MONITORING SYSTEM






Chapter 6 Implementation Schedule foxr Flue Qas Monitoring System

As mentioned in Section 2 of Chapter 4, a few hundreds to a dozen
hundreds of regional monitoring stations are needed when
Argentina's vast land is considered, but SE's responsibility is
monitoring pollutants from thermal power stations.

For that reason, six sites segmented by SE‘s administrative
districts and meteorological groupings first should become a base
on mid- to long-range terms. When the future plan and roles to
be played by the State government have been clarified for other
sectors in the country, efficient plans for monitoring stations
should be established considering overall plans and pollutant
levels of thermal power stations.

Under the circumstances, set-up of stations at three sites in
view of SE's administrative districts and meteorological segments
demanding eventual installation is defined as Phase 1, and set-up
at the other three sites for SE’'s completion of the proposed
initial planning as Phase 2. The four steps given below are
desirable for implementation of the plan.

Step 1 : SE’s mid- to long-range plan for electric power is to be
used as a base and review is to be made of concrete
implementation of environmental preservation policy from
administrative and technical viewpoints.

Step 2 Based on the above concept, basic plans for mid- to

long-range monitoring should be laid out, and the plans

should be presented to related organizations both in the
country and overseas,

Step~3 : This is a step where, in line with progress made in Step
2, monitoring implementation plans are laid out and the
plans is executed.

Step-4 This is a step where the project is actually executed,
for which SE’s organization is streamlined, and plans

for education and training are implemented.



The schedule prepared in line with the above concept is given in
Figure 6-1.
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Chapter 7 COST AND BENEFIT ASSESSEMENT
ON AIR POLLUTION CONTROL



Chapter 7 - Cost and Benefit Assessment on Air Pollution Control
7.1 Introduction

In the past decades, the administrative bodies of national
government or provincial government in the area, where the issues
in relation to the environmental protection are exists,
experienced lots of difficulty to find-out the adequate decision,
which can maintain desirable environment without disturbing
economic development of the nation and/or the area.

In another word, the cost required for the development of a
region by construction of infrastructure or development of
industries normally increase to the unacceptable level when
extremely stringent regulation is imposed on such project for
protection of social and natural environment.

Therefore, the administrative bodies must determine the
_appropriate regulation to be imposed to such development project
to maintain the condition of environment in the area without
jeopardizing the project. The assessment of required cost and
benefit of maintaining envirommental standard at desired level
should be the basis of such decision making. There have been
consistent effort to establish the method to conduct such
assessment in the similar way as the benefit analysis on
increases in agricultural productivity induced by water resource
projects or analysis of road improvement project by time saving
and cost saving of vehicles use the improved road.

The history of Cost-Benefit assessment on environmental issues is
relatively recent origin and the widely accepted method, which is
actual acceptable for decision-making of administrative body, are
not established.

However, the benefit analysis based on economic assessment of
cost and benefit of environment protection measures expressed in
the monetary value have been developed in these years, and in
many countries such assessments were conducted and applied to the
several practical cases already.



According to a survey conducted by OECD in 1990 on the current
status of utilization of "Monetary Valuation Benefit Assessment
on Environmental Policy", this method has been used in many cases
as shown by Table below;

Table 7-1-1 AREAS OF APPLICATION OF BDE

SWE HETH HNOR FIN G UK AUS USA POR ITA JAP

National Damage Estimates - X - X - (%) b4 (%) -

Speocific Pollution Dasage .

- air {*} X X * X - - X - X

- wWater (%) X X X X X - X X -

- soilfland - - - {*) X (*) - X X -

- toxics {¥) (X) - % - - - X {%) - -

~ nolse - X X (%) X {*) - (X) - X -

- waste - - m - L x X -

~ olls spils - - T {X) - - - i * - -

- other . - - - sen - - - - - -
. dofense

Rescurce Concerns:

~ watlands - - - * - X * X - - -

-~ forests X - 2 (X) X {X}) X X * X -

- coastal zones - - - {X) - - - X (X)) X -

~ wildlifa/natura * - X * X3 {*} (X} X - X -

- fish stoeks {¥*) - X (X} * - - - - - -

- recycling - X - * - X (8.9] - (*) X X

Riska:

- 'lifa? . - - - (*) - X - X - -

- pollution - - - * - - - X - -

- acologieal - - - {*) - {*) - X (*) -

Source: QEGD
1. agricultural waste
2. under way

3, in the near future

Source: Benefit Estimates and Environmental Decision - Making
OECD 1992,



OECD Sexvey also indicated the nature of assessment
conducted.

Response from member country of OECD in relation to the way
of utilization of "Monetary valuation of Benefit" are
analyzed, and results shown as Table bellow:-

Inguiry sent to member country

* Stimulation of environmental awareness

* Influencing decisions

*# Tdentiting what type of decision should be made
*# Justification of decision

Table 7-1-2 FUNCTIONS AND LEVELS OF BENEFIT ESTIMATION

Function Simulates Influence Identify Justify
Level Awareness Decisions Decisions Decisions
Policy Yes Possible Unlikely Unlikely
Regulation Yes Likely Possible Possible
Project No Yes Likely Likely

7.2 The outline of "Benefit Damage Estimation of Pollution
Control with Monetary Valuation' method.

There are several methods have been developed and being used.

In the fdllowihgs, the method applicable to assess the benefit of
air pollution control in monetary value are described:~

(i) Revealed preﬁerénce épproach

To measure the_vélﬁe‘of non~-market goods, such as the
environment, from the market for goods or services which are
affected by the changes in the environment. A primary
example is real estate transaction which is found to be
~affected by the quality of air in and around a particular



site. Thus, improvement (deteriorétion) of the environment
in a particular area can be expressed in monetary value by
assessing environmental impacts on land price. Another
indicator is the cost of travels to be made by people in an
area under air pollution to other area with clean air at
weekend or vacation. '

(2) Stated/expressed preference approach

To estimate the price which an affected party is willing to
pay (or receive) for improvement (deterioration) of the
environment, on the basis of direct interview with the
party. {(also called contingent valuation)

(3) Dose-response data linkage

To measure the effect of environmental improvement
(deterioration) in monetary value by identifying the
relationship in which the effect of unit change in
environmental quality can be established.

(4) Others

7.3 Preliminary Assessment of Cost Benefit

(On the introduction of "Air Pollution Control Measure" in .
Argentine.}

In the following the preliminary Cost-Benefit of Air Pollution
Control in Grand Buenos Aires based on some of the methods in
preceding chapter are shown. The data and information used in
this preliminary aséessment, the information in the report of
OECD are applied, may not same that of present Grand Buenos Aires
but it will be useful to indicate the order of magnitute.

(Ref: OECD Environmental Policy Benefits; Monetary Valuation)

7.3.1 Travel Cost Valuation

The method is based on the assumption that, if air pollution

T - 4



becomes a serious problem in an area, people living in the area
travel to other area with clean air at least several times a
year, so that the cost of travel is considered to be the monetary
value representing the quality of the environmment. The method is
difficult to estimate how many people actually decide to travel.
At the same time, the method is known to produce the results
close to those obtained by other contingent valuation method.

For the purpose of this study, assuming that 3 million population
in Capital Federal (600,000 households) earn US$20,000/year on
average, and approximately one half of them travel twice a year,
one week long each, and spend 10% of their income for the trips,
the total travel cost is estimated as 600,000 x 2,000 x 0.5 =
US$600 million.

Adding income which would have been earned by the households
during the trips, namely 2 weeks, 1/24 x 20,000 x 600,000 x 0.5
US$250 million, a total of US$850 million is obtained.

It

7.3.2 Building Corrosion Damage

It is well known that when SOx, NOx and other acidic substances
increase in the air due to air pollution, damage to the building
surface and corrosion on metal surface progress at an accelerated
pace.

According to surveys conducted in the Netherlands, Germany, and
the U.S., pollution levels at the 1980s, in the 1983 dollar, are
as follows:

EC team estimate 3-14 S/capta/Year ' Level of Air Pollution
1975 1985 1980-1984
sox(pg/M>) © S0x  NOx(pg/M3)
Netherlands 8-15§/capt/Y Amsterdam 34 16 45
Germany 15 $/capt/Y ‘Berlin 95 67 60

u.s. 28 §/capt/y New York 43 37 65

If US$15/capt/year is assumed, 3 million x USS15 x 10 = US$450
million are estimated as the total damage to the building for 10



years in the Buenos Aires avea.
7.3.3 Impact of Air Pollution on Property Values

Generally, it is difficult to evaluate the effect of air
pollution separately from that of other factors which work
together to cause environmental dilapidation {e.g., noise and
road congestion). The results of studies conducted in the U.S.
are summarized below.

- Table 7-3-1 IMPACT OF AIR POLLUTION ON PROPERTY VALUES

Year of: ZFall in property
City a)Property data Pollution value per
' b)}Pollution measure . Zincrease in pollution
St-Louis 1960 Sulfation 0.06-0.10
1963 Particunlates 0.12-0.14
Chicago 1964-67 Particulates and sulphation 0.20-0.50
1964-67 '
Washington 1970 Particulates 0.05-0.12
196768 Oxidants ' 0.01-.0,02
Toronto-Hamilton 1961 Sulfation 0.06-0.12
Philadelphia 1960 _ - Sulfation 0.10
1969 Particulates _ 0.12
Pittsburght 11970 : Dustfall and sulphation 0.09-0.15
1969
Los Angelesl -1877-78 Particulates and oxidants 0.22
1977-78 '

1. In these studies it is clear that part of the elasticity that is estimated
is due to the form of pollution that is not included in the analysis, or
if included has an insignificant impact. This problem of
multicollinearity has been discussed in the text,

Sources: Freeman (1979b), Brookshire et al. (1982)

(1.02 pollution increase cause above fall)

Generally, land value falls at a rate equivalent to 1/20 - 1/10
the rate of increase in 50x or suspended particulate. '
According to the 1991 census the residential area in Capital
Federal and Gran Bs As is about 10° acres. Further assuming that
the residential land price is US$10,000/acre, the total value of
residential land is US$10 billion. If the pollution level
increases 100%, the decline in land value is estimated at US$0.5
~ 1.0 billion. '

7 -6



7.3.4 Conclusion

The benefit of air pollution control estimated in the monetary
value result maximum 850 million US$ annually through travel cost
method and minimum 45 million US$ annually through building
corrosion damage.

However, when the damage of cultural heritage such as historical
monument in Grand Buenos Aires is considered the building/status
damage will be much more significant than the 45 million
dollax/Y.

When we take the fall of land value as the benefit of future
investment to be made to prevent deterioration of the quality of
atmospheric environment in the Grand Buenos Aires, 500.1,000
million US$ investment will be justified because there is
possibility of increase of emission level of pollutant almost two
times of present level within 15 years as the rapid economic
development, which is normally accompany increase of energy
~consumption as well, is now envisaged.



Chapter 8 CONCLUSION AND RECOMMENDATION



Chapter 8 Conclusion and Recommendation

(1)

(2)

Present Atmosphéric Pollution

There is no serious air pollution problem in the country
caused by the emission from the thermal power plant.

However, part of Buenos Aires suffer air pollution problem
which mainly caused by emission from vehicles and minor
contribution from industrial emission including from the
thermal power plant, and part.of Mendoza also suffer -
sometime deteriorated atmospheric condition particularly by
particﬁlate material which caused by several industrial
facilities including thermal power plant.

These observation made by the JICA study team indicates that
immediate introduction of costly pcllution abatement
facilities to the thermal power plant are not necessary.

It is strongly felt that the present actions taken by S.E.
and E.N.R.E. in relation to the management of atmospheric
environment need to be integrated with the activities of the
other government agencies and state/municipal govérnment to
establish the national air pollution management systems. -

The techﬁology, which is proposed in this report and being
developed by S.E. and its associated institution for
inspection and monitoring the atmospheric environment,
should be established immedeately and fully utilized by the
other institutions in charge of atmosphexic environment
management.

Establishing the system for the inspection and monitoring
system

Although the present air pollution problem in the country is
not serious, the present international concern on the global
environment preservation together with the current regional
and global movement to have common standard for environment
preservation as the basis of free trade and common economic



(3)

community necessitate every country to establish national
monitoring system to obtain reliable information on the
present environmental conditions in the country, which is
collected and assessed'by the internationally acceptable
methods. : :

It is recommended that the system proposed in this report
for the undertaking by SE and being develbpéd by S.E. for
monitoring and inspection of the atmospheric management of
the thermal power plant should be expanded to the national
level through positive cooperation among other related
government agencies.

Future environment management for the thermal power plant

As the results of the fundamental restructuring of the
economy and industries being proceeded in the country, the
future development of energy sector including the
electricity generation will be proceeded based on market
economy mechanism.

According to the government economic development program
"Growing Argentine 1993-1995", it is now clear that the
economy. of Argentine will continue rapid development up to
next century.

This means the energy requirement including electricity
supply will increase rapidly, and the requirement of energy

~and electricity will be almost doubled from present by AD

2010 as projected by the Ministry of Economy and SE.

Under such circumstance, the supply of clean energy such as
hydroelectricity and natural gas might not be sufficient to
meet such large additional demand.

This condition may results large scale use of high sulfur
fuel oil and coal for reguirement of industries and the

thermal power plant.

If no adequate measures are taken to avoid the possible air



(4)

pollution by the emission from such fuel, there is high
possibility of serious air pollution in the area, where
heavy industries are locating, as it was experienced by
industrialized countries during rapid expansion of
manufacturing activities.

Since the future development of majority of manufacturing
sector including energy sector are in the hand of private
sector, maintaing the harmony between environment
preservation and cost saving will be complicated.

It is recommended that well prepared guidance by the related
authority should be provided in time for leading the

activities of private enterprises to prevent environmental

pollution without harming the positive development of the
gconomy of the country, which will be supported by the
private enterprises.

The guidance should be prepared based on long range energy -
supply demand master plan, national plan for siting
industrial projects in the country and the national
regulatory system to adjust the emission standards to be
imposed to the emission sources in accordance with the
systematic monitoring system.

International Cooperation

It is understood that the Government of Argentine is
positively participating international activities for global
environment preservation program such as Montreal treaty.

As the current open trade policy are adopted world wide, any
country will have to maintain international standard for
protection of global environment as a member of
international society.

It is recommended that the technical cooperation between

Argentine and Japan in relation to environment preservation
shoul be cbnsidered positively to develop international
cooperation to accelerate global environment preservation
activities.
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Al - 1



18ng

s

20 XN

208 'ON '00 "0

Ay pedeiIul Jesy
10 Burasilesy 1yBIIIisng

(pouleg oTiEy)poylay
u0134I08qy peIBIuL e

POUI3) BIUODATZ: 0
FDUSDSOUTEAT TEIYY I XON|

205 0N '03 ‘30

12

L B B B I

o~ L |
—

-

NNN‘!‘#NN&J@NNN@QNNN

@™

P
ROOTONHIEL
QLAEINAIOS
Yivalss

O NZAVETHS)

3 NZGYRIHS

ISK

moanmwuuoun._ﬁ.m 05 19BIOJSURIT UKo

{2Y00£1{GF-DH)12IndWO] J0T JSWIOFSURI] UMOCH

I2pICoay

{07-0 NOSJF]Io3utad 10wdme)

[SP-3H NOSdE]303ndme) PIoY-puey
[NRIL-dY]I01TUOK B]OTIaR4 35T 3Tq23I04

(16.0011pRd HUI(E
(89986LP:A00TVS I(S10T008)3198 Hu[(Z
(0¥Z800T08 1( "sodg)asdeq Burpioosy(]
{¥-% 'Dx[11Z-sh]epaocay
(8-2°1#[ 007 450199038 Butideeg sey
(3-8 "1*(108-d42](395 1usmiraIIaIg)ituy BulTdueg s
(42111 § 'g:mdd)6v)Z08(2
(32117 9 °¢:uddgoz)zos(l
S¥) PiRTUR]G
[L01-Vy§] ]1szATRUY SBh) SnOnUTIUGy poiBiju|

[250£6-829]1ag Joleivdag uT2lg
[16-2¥825-8891(0N— ZOND2GR] UOT1985Y
[2£755-889 118410180 J01RATIORS] BUOZ)

[£8£26-8€91( s2d9)398 JU2GI0SQY EHN
[18-1£L00-088 13501 )IUGIOSGY 208
(Z-glaspioysuel} usog da91g
[10-888¥0-085]PIR) A2083% 3]

£16L0011PBd WUI(E

8956 d0gYSI(SI0TO28)198 Wuf (g

[OPZBO0TON 1( "sodg)asded BuIpIoddy(l
fI1Z-5p]1opaoosy
[T08-4403 (398 1usmIBaIIazg);TUY BuridEeg suy
{001 ¥89]eqoag Buridmeg sey

(39171 0§ §:UCX=BSaY)IEN(Y

(39117 9 g:uddf "0)20(¢

(19317 § g uddOsEION(T

(22337 § g mddpPZIONCT
SE) plzpuels

{0G0L-YON]1SNBUXT UOT1SNQUO) 10T ISZATRUY Z0-XON

2go1d Butinsesy
£0002 iSW]IsziTeuy stn

o 0
-SR-S
e

$ef ST|J 10] I0ZAIBUY S1qBI104

Jse

HOILYJI4133dS

[KES)]
ALLINVAD

FANLIVAINYR

[TII0K] INTRJII0T

“ON ®3LI

YNLINIDYY OL Q4174dNS INGHANDE 40 ISIT

Al



Z sdunTy Y1t yieg Jsles BULToo) | 0Z-5'1
r4 198 lUsMEdIlalf 6I-§'1
{ (WQT x E3GL X ¢ §)ssof mandey | §I-§']
é [60-0§T](2330888) UoGaTUOqqty XU | AI-5'I
17 [0¥¥-¥N)(1eded Troy)Iedeq Bulpicoay | 91-§°|
Z %og [00L 3 100] | §I-5']
Z [2¥8-05](2917ag UOQQYy Jop)lole(nBsy sPI1g | $1-G°1
¢ | deyeef uoqqiy | EI-8']
oy (sadg)raded-1917T [ROTIPUTTY Iof Ioplof jo Sumioed | Zi-%']
4 [H5Z-dsa1aded-193114 TEDTIPUTT) J0F ISPTOH | [1-G'I
¥ [9€-4ST](WRPRL ' x ¢ 7 '§)2TENOsCIIAL -¥(3
4 [O0-¥ST(UEQAL ‘T x ¢ 7 '§)9TdNCOORISYL-Y( ]
u.mnsouoakoﬁlx 01-¢'1
e (TLQQT asTY Apuey 6-5°1
g (8§ 'gF 107)e8uey ATTS 851
4 [NCZ-da]aeg aTzzo uoTiong 181
4 E 3qny, BUTIDATTOY 38N §-g°1
é A9LESH YlIm 2IN)STOR 30 2qn], mcm,mﬂa.mw g-5°'1
¥ [ST-13]1¢ § sdia-T aqnf 101T4(g
i [ST-13T 9 § sddr-ureisey aqny 1031d(v
1 [1-d3)edTd 20308Uu00(E
9 L01-9T1-83 941 2010aUu03(Z
Z P (§Z08-s370mG00 'L 2qn), BUTTdneg(]
Z SOk ONVYD aqny Futidreg seg 75T
¥ [7-531198 @52) STquUIYL g1
4 P [¥Z§-43]298 2qn] UOT3dI08QY SINISTOR 5T
utm/19317 £6-0 1 _ Z ATONHDEL [¥5-30 ¥a-4 TOPOX] 1233N SBY 194 -6
ROTY JO A)T1UEnY UOIIORg OIALINGIOE | [NDZ-LOZ0S-VS3:yITdHYS 2VISna)
isng huﬂooﬂv>|ﬂmadm Te2110ud 4 YLYGIHS Q0TAI(] UOTIING SEn SNty hpwUO&Pa..HM:UN QTIEWOINY 61
§ (0885363 I( "sndg x g)aopioosy Jof deded | g-F'I
g aoded 1108 | L1
§ 31193587 Q1Y 9-7 1
(3195} .
298] NO1LVI 1410448 ALLINVAD | J8RLOVINNVE 120087 INZRSINGT ‘ON HiL!

YNTLNISHV Ol Q9ITddNS INIRINOT 30 ISIT

Al



(J03UOR figS 3UTGUY JOF) Iaceq ITT4
{avAI) dangd mReIuderq

180G uoT3dIosay Aey- & 3sng I PYT YALHOH {9052 -Vadv ] 101 TUOK KdS 1USTQEY g3l g1
S 11U}, dwe
08 AUIDSIIONTY 1DTOTARIITN:Z08 i "PIT VELEOH {306E-VS4Y ] 103 TUCR Z0S IUa1qUy LG el
199 B2I1L§
QES!—E
%R SOUDDSIUTANT LW KON 11 PIT VEINOH { 40CE-YNJY 1307 TUCK XON 3USTquY gl
9 SRUTIUSEIY |- (IeTdmeg puEl§ 103) 133TAUS P
a4 LS VIVAIES [3-5088]( "Sodg 338 TaButdu} V3|6
g reuTIUsRayY s318d 19913 L-27¢
8 TRUTIUSEY 19%005 ABA-ITY 9-8 2
101 TPUTIUSBaY TouUng 2115 5-272
g PuTIUaBIy : (2Z)pac) 21115913 y-€ %
01 I (ABT-YE000 'T)[28¥1: T2POR103CEPY 3/ OV £-£ 7
I AS0TONHIEL ( sigo3) A1931eg A1g -¢2
118 JUSTqEE| ISR IV Z JLA1INTIS (s2dg[)188 [-O 29BUTLE] 33FPTH JdS I-€7%
§o Butrddeg Zo1s45 mBeaydelq 214n0qg 0t VivgIHs [105-§1397CHeg pu=lg £Z ¢
5 iBUTIUSBIY (U0Z)IPHI05 UITe PIOY 2111097 827
i © 159K WIJTID R
g (357 BApOEYISTIIES | . §-2 72
1 UBUSIUTER JoT 1uied | G-B°E
il IR0y 10f Ysnag IOIO0N ¥-2°2
o1 1 (3175 y1le mBYYL x 931 * ‘sodyg)aeded 121114 -2
4 AS0TONHIIL sojeredag 7511384 -3
HOTJ IUEISUC) STIEWOLNY BT | 02 JALINTIOS (Emgey g0 * 'sod0s)Ixdeg 13T 1-3°%
RdS Y3Ta UTL/3031T 097 ‘I-005 ] YIVEIES [NOGOI-DAR]30TdmEg TV Sunjoy yFTy 7L
1 (mg ws 1 xyI ¢ )IqnL Furidues 517
Z uaqaTy HUI ¥-17
I ! s030) adef g1
At AOOTONEL $301-fvg 203 aaded BUTpIcody 217
uoridiosqy Azy- ¢ : 0g JILINEINS 1aded 13175y 17
K5 UOTJBIIUSSUC] S[011IR] 187 I YIvaIHS [SZ01-Ryg]J01Uog SSER UOTIEnUa1ly Amy- g 1E 8
. p&Nhaﬁr@ w.cﬁu.uu..ncom UoTIni 104 ITY 4
(3557
28] NOILVOI4108dS ALLINVD | TENEOVARNVA [T900K) INRAINDE “ON WL

YNIINISUY 0L 4317ddAS INTRIMDE 40 ISIT

Al



(7 1 ga4e1Ta3Iy Onipes | IT°.2°¢
, - STIITIN BNTSSBIOd | 017,67
! 1 X308  W¥AN:euTIULHIY 1BILTN ENISSRI0Y 5'.87¢
: (11 "g)%eutmRIpAUSTAULSTA3UdRN-T-N 8°.2¢
| 1 x 2008 R URg Y “
4 x 300t Oya:uedeg 1sprog ‘OUTZ L'8¢
: {8 "1 g)4PTOY 2T332Y 928
; z %5067 Yudf:ewr3ualiy SPTXOIPAY ENTPOS | G'.2°¢
i ¢ x 308z udi:euTiusEly 91BPAYTIL 91v1sdY ENIPO3 P2
: (G ¢ '§I¥PISY DTIOTY2CIPAY | BB
: I x ED0S reuTUeRIyY SPINETIUEINg €88
W 1 * 1T006 T FRUTILSBIY PIOY 21InIIng "2t
589 maﬁm“xozm POUISK VIIN-UZ 10 jUsdeoy TEOTEaUd & °8] 81
1 % TI00R ‘T (RUTIUREIY w
! > 1500 ‘T Oxv K ueder proy oTIoudsoyg £1°2°¢
1 x 200§ 0Ny g uedzf yolmlg aTqmoy AR
I % 8405 Oy -vedey SUTDROL UNTSSRIOY 1ezeg
1 * 3000 T TEUTIUSAIY POy JTueling A
g = 882 TBRUTIUREaY 93BITRSOTL] WRTPOZ bE¢
€% ¢ X® 18008 0Ny 4 :uedef uerinieg S1BJTNSOTYL ENIpeS JI/N 6¢%
[ * 2005 Ofvaiuedef sULPof g2°%°%¢
3 * 30§ TRUTIURRIY S1TJNG UIFOIpAY . mATPOR LTE
A » TUO00 ‘L) JBUTIUSBIY (UTTRNIOS) IPAYSPTRLICY 9'2¢
LE 1% x TBOGO ‘T reuTuagY! PIOY OTIOTUDOIPAY GEe
il 31 0¥V uedef SPTIOTUDOIPAR SUTYIuESCIRIE] ¥ée
g x 36 Oya:uedep 1Teg UNTOSTY PI2Y D110V BI19) SUTERTPUSTAYIY £EE
g %3008 Qv 4 - uedey SPTICTUD ENTSSEI0] [
4 = BOGE  WAEH:BUTIULEIY : o
g x BOgS O¥va:vedef SPTIOTY) (T ) Aanaaoy 18%
208 ITY 2USTABY:E0S POY3af SUTTIURSOIRIR] J0F7 JUsBeoy {eslmay) 2°gy 6l
1 x B0¢ :uedef 21 PURBIPTISg WNISSELI04 8 1%
g X BO0G . NJAW:EUTIULEIY S1LIITY WNTPAG ¥R
EZ ¢ x 18006 1 TBUIIURBaY PIOY 213a0¥ ETe
i x 3067 WY - euTUSdaY P
¢ % 3908 AT R . - Proy orfTusping ¢1E
€ %01 %3} Oy usder SUTERIPSUATAYIR TAIUdEN-[-N | I'Tg
*ON ATy IURTQUY: 20N POUISK uBmZTes J0) juaPesy [R0TEsy) el ¥l
snizIeddy SISATRUY [RR1GUD . g
[€ED)
I3sh KOILYDIS123dS ALLINVAD JALLIVAANYR ["TAQ0K) INERAINDZ “ON K211

YNIINTDEY 0L QZ11d4NS INIRANDT 40 ISIT

Al



9 YIVEIHS dmod 163 JudESTI(]
g VIVEIHS © [108-d1J9Rng voTaBTROII) IO | 17°°8]
¥ 00 'SNT CONEAN: Iy (0B TSPOF]IOIBTNOIL) UOTSIABG] | 07°C'S
Z BUTHOTA: 2§ [uossej]useq 2e1ek 0Z¢e
- 2q0L pIeTy-Ialg 6I2E
¢ ONVHO 'YLVAIHS qQny Buridaws e
5 © X230%0g: X {116 x530005](13111 WG)IosUSST] dog @7330g | LIRS
g sBUTIUABLY : dryy 1811115 390K | 9[ 5
g Y8 vasi: Iy [Z2¥y ¥smOUGT aaXBRg 1011 mR04 '] J0] ISIITg 1SUSER 9aTgg
8 {BUTIUSAIY (49117 URQE )2T230¢ SSEYH Poano[oy | C1gE
8 TBUTIUAATY (I31TT TOOQ ‘[D273104 $SBIH PoIn0TO) 4
8 TPUTILRBIY (19111 TPOg)aT2d0g BuTysey | gIeg
£ iBUTIUSFY _ pumig Jodtd | ZEE Bl
01 ‘euTILAEIY (9117 U5°) )1907d o1atammioy | [IE%
01 iBuTIUREY (39117 WF )12dT4 o1aRm0IoL | $IE S
01 TRUTIUBRIY (22317 27 )3adigd OTIII2MATOL 62
(i} IBUTIUSELY {3831T &G Y3jadid orIaEnTOL 8¢
{118 {BUTIUSEIY {29171 ®mQI)38did 21239mN]04 L28
i (RUTIUAETY 1239m01303ds 107 aqny 1Ss) JO3 puels gee
001 TRUTIHREIY] 13190033045 I0J JqnL 1S3L sge
4 TRUTIULEIY (32317 migl )use1g ssaf VEE
4 {BULIURZIY (I33T] @)GZ )Nyseld ssof E8¢E
4 TBUTIUSBIY (31T BH0S ¥S®T4 SSOR e
2 TBUTIURTIY (29117 TR0 "1 )ASBL SS9K IiSE
2Imy SSBIY STSATEUY T20TH5Y) 8} 41
I x B0gh ‘T JRUTIUREIY “
PA S 07 2 BGOG ONVXO0 'YIVEIHS ”
4 g X Bj0g ‘EUTIUSEIY 120 IS [ §°..27%
81 x 3)0g] ONVIO YIVIIES u“
8 * 3008 reutlusday SPTIOTY] WNISTE) | S
A5ZATEUY 20 jusBesy [eotwsyy . .Z 8| §I
4 x 5005 ‘RuueR1y 2PTI0TUD ENTUCHTY 2°.2°%¢
1 x 2066 {BUTIUSZIY SPLI0TY) snexdny) 17.2¢
i x 357 {BUTIUSEIY sBuel) TAYISK 9-.2¢
: (&3 "B)PIDY STLI0TUDOIPAR §' 2%
2 *® 2(06 JBUTIURELY JSPLIOTLG BNIpOg ¥ .4t
H X 2001 {BUTIULETY ToTe30isd £.E8°E
i X 12080 '[ JeuTIULaLy eruomay .58
1 2 x 3005 NYAR BUTIULFIY SPIXOJPAR TNISSRIO] 1°.2¢
SBN anT4:00 ‘200 20 . snyeaeddy-188J) 107 jUSTEay [ROTESYD Rt
(3s8)
35} NOLLYOI1J123dS KLIINYAD FELLIVINYE [TIGOR] INAKSINDT ‘ON RALI

YNIINIO¥V QL G317ddNS INERAADE 40 ISIT

Al



H 1BUTIUSELY qny SuTysey Geee
2 TRUTIUSZIY {218 TTeOg)ysnig Butysep(s
7 TBUTILREIY (8218 3TDPIR)YSOIY BUTUseR(Z
N "mca.p:mm..h..m mwmww mm.hﬂvcmam Wcﬂuwm_wa

usnag Butysey | L8 S

g reutyuagay (12177 WOEZ)>T1330d OTISRYd | €68 ¢

¥ {BUTIUSEIY (39117 W00 '1)°TI108 oT3swid | 26eg
£ VLYGIHS {pZysdoT(h
£ VIVEIHS (as) FYOGT)I9TIIR)(]
4 YivaIns (T8 x £)3139yg SOTISLIH(L
g - YIVEIKS [ "s2dyg ‘Toxa] wry)Iediy Jaded(g
Z YiVE1ES ('s0dZ) '3dTH WIR)IATY I5EBd(G
3 YLvaIES aqn] ued1TIS(Y
1 YIvaiES aqny, uoTIsL(g
05 YIVSIHS [ 'sodQ] ‘WEDG < SZ:HYRR] I9ATTd STAETYL(E
g YIVEIHS Y10T) FUT1STSR2-1285(]

msomcmgmom..nm 188 ‘e
02 YIvarus (WU X BUL] x WO *prade], Tesg(h
08 YLVAIES OEoy )Bnid IeI(R
g YIVEIHS STIIR I2F()
5 YIVEIHS (052-MH)21010(8
g YIVAIHS {1~g TIOpTj)217og £19788(8
01 VIVEIHS (HIZTT)NSEK 2AT1093013 3s0g(y
0f VLVAINS (S086-X)=18809 A107es(
01 YIVaIHS (V58-BR)S98SETY A3a1w3(
0T FANE S (snoursal pIRY)ISWIAN(I

8328 ho.nompo....& cm .m .m
07 VIVIINS ase2 T08(2
g VIVEINS asE TYG(L

EEEQM:UM 40T 28€) vmﬁcyw mm €8

0t yivams 19§ 3nid | B2EE

[ TRUTIUSEIY ISLIOISURIT lzee

. PEPITS | 92 ¢

4 @y [0008-Yd]eourTRy O2TUOIID2TY | 62'€'C

g VLVEIHS AU WETZ x §)5SOf SBY 2IN$SIL] | YE'Q'E

15§ 21310g BuTysey sey | gZ'gL

- (9QAL 1ap)1039% seg | ZZe°g

g YIVEIHS [28-dT14o13K woTd | ,1Z2'8¢
I YLVEIHS 185 IDUBUSUTER(E
2l YLYEIHS apRTa(E

(198)
1389 NOLLYD112HdS ALLLVVID TALIVAONVH [TAQOR] INARAINDT "ON WILI

YNIINBOWY OL Q3ITddNS INTRJARE J0 ISIT

Al



YLVEIHS
YIVEIHS
YLVEIHS

anyg oueydomelg
21BUOQIETY WATPOS

(1.2 '§)*p19¥ JTInIIng
jaing 103 puels

(49131 m)T)3Rang

(wogs ¢ :gGasded 181714

B~ o0 o et
~ o w
o5 o o o

=

x J%) OLIVIOg-ueder ” “
%3¢ - yRIKreuTIveBlY o ozBUISIY 9°pg
50 X 9317 wo04 L YR BUTIUREIY| uv.ﬁcpom U9Z0IpAY SV
90 X 3117 BOGD L TRUTIURETY TouRdold-7 VFEE
(€] '§H4PIOY 01180 g%g
i * Ep4g OINVY:uede; 218120V wnlazg B
1 x 8177 uggg QLNVRsueder uoTInTOg 21E390Y Unlieq Q1N iV
¥2 % 1031l mOog YLVE1HS (deTnfueti] ‘31T OOL)WSET | 1°Pg
Sen anT %08 snjeleddy UoT1BI1T[ UeT1e31dTo0if §If vel g2

8 NZaVRIHS ~(as] 'soUZ)ISPTOH JSPUTTAY SBD | GV B g
g x 308 YLVEIES (Fge)asesty smmnny | VgL
T suedef (rsodgQgyIaded dapeod | EYECE

1 suedef (Emgl ¢ :2&rasded I91TT4(Z

Z suedef (THQI ¢ :gE)aaded I93714(1
Jxded 193114 [
1 TBUTIUREY ISPUTTAY UsZBAXY) 305 I01(nday e
I reuTIULRIY (%001 :20)ISPUTTAD. UsBAXQ 4rgg
g YIYdIHS Taulmy S5BTY 68 € ¢
£ YIVIIHS 19139¢1g 413388 SEEE

? {BUTIUSEIY (22117 =G )2BULILS(Z

Z TBUTISBIY (28377 |OOLHSBUTIAS(]
SFUTIAG | 18°€¢

{ TBUTIUaSIY (odA] dasp)aiestaddni(g

Z (BUTIUSEIY (2441 roTTRYS)SIvAIdAR] (]
2xemiaddng 9ggg

{7585

J38() NOLLYS14103dS ALTINYRD TANLIVAANYE [TEAOK] INIRIINDT ON RZLI

YNLINZOYY OL QIITddNS INTWANBT 40 ISTT

Al



I YIVEIHS {380 ATOTD “ “

g UTIUSEIY PI0) DINRTY 30 139y LY L
'l iRUTIUSEIY _ 138 foo] 8% 92
¢ FAREHN ) “ ”
seg enTd:0) ‘200 g0 { 18FIN0lg Y snizieddy-1vsig 5°F &2
. 22BH3 JOS) T JRUTIUARIY [ 313 A SMOPUTE ‘0.0 A S0G-SKIoIENIJOg 9-% %
21en] 305 I CHALNVAD) = 2V , CNINYIYD SJLLYOYZI(AROYZ)2ATIY RS1q pleg &-¥¥
1233074 1 {JUsWNIISU] UOISNCK):IY [soTydexsumng 007/ I0TAIE1I9130T4 -7y
a37utag anofogy I (PIp¥ORd 9130T4aH) 1Ty 204640 10{489q) 191U v
03 TUGY ANOTO] I (Bunsweg): 1y : (VoA FT]a03 TUOR -V H
(RINYAD): 2 ’ pIeog iayiof I-7 .w“
3d . I {42INED NdEOD): TV [xagg-98708 hﬁuuu:%ou Teuoszag vy ve
i I [H1THVI0 { "sodg u0azy ‘PaN)USd BUTPICOIY g-g ¥
. A INTEXVEQ aaded SuTpIoosy 1-87
SUCTIBAI3SGO C
TEo1d0T0I0a12K [ IBIENA MY [8E041-¥S0JUa184g puTy £ ¥t £2
JUSBany feTdmeg .
Jo 321015 P1OY 18317 g :eunTop 2 Apoqmag;: 3y £2/287'2/28]( 1911 0g)203BqmOU] 4V 22
BXQIY 1 :£310mde) Xey I 1Tneuay: 2y [O1vL S1yeallatotysy moﬂnﬂuoawcﬁ.ﬁ 1azATRUY | R
Juzndindy FutyJoddng SNoAUBT 995 1R b
. (39%) . m
1381 NOLIYSL] J3d8 ALTINYAD FALLIVAINVR [TIGOR] INTHAiNGT | 'ON HILI

YNTENEOUY OL QdITddAS INIXIRDT 40 ISTT

Al




Attached Tablo 1 (1) SYSTEM OUTLIHE OF PROVIDED BQUIPHENT

EQUIPMENT | 1.1 Gas Anat yzer [HSI1-2000]

MEASUREMENT PRINCIPLE |

G2 : Blectrochemical Mothod:
N © t BElectrochemical Method
S Oz : Electrochemical Method

FLOW DIAGRAM |

SMUKE  PAPER [
GOES HERE AN PRDBE

WATERTRAP

=+——1{0" HOSE

= THERMOCOUPLE WIRE

SENSOR HOUSING

E !
il

- g PUMP
sesicemli 12 DISPOSABLE FILTER _
~NB 2 L
R 12 )
2l 2l COMBUSTIBLES
2 3 SENSOR ‘/A
3! 18
= SOe
: i @é‘\::ﬁ I riav " SENSOR
l GAS EXHAUST — o |
°| O '
A | RESSURE
gl SENSDR
, >4 b
co SENSDR“\Z o — 21 |
15
. |
GAS ENTERS HERE o \» NOX .
OXYGEN SENSOR -~ SENSOR

\\

COVER — |
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Attached Table 1 (2) SYSTEK OUTLINE OF PROVIDEDR EQUIPMENT

EQUIPMERNT 1.2 NOx and 02 Anatyzer for Combution Exhaust Gas [NOA-TO0C]

MEASUREMENT PRINCIPLE |

NOx : Atomospheric Pressure Chemiluminescence
Ozono(02) which generated internally from atmospheric air is mixed
in the reaction chamber with the NO in the sample. Part of the
product becomes excited state NO2. When the NO2 returns to the
ground state, it emits tight., The light intensity is measured by
a silicon photodicede at the opening of the NOx detector and is
expressed as the NO comncentration.

0 : Zirconia Method
The concentration of 02 in the sample gas is measured as the

difference in the 02 concentration at the clectrodes.
Electrodes are attached at each end of zirconia in high-
temperature environment,

FLOW DIAGRAM |

NOA-7000 flow diagram  Stendard gas infat

" O, detector T S
o —~———0 Gas outlel .

Converter

Sample flow path

Sample intat ¢

Gas outlet

Air flow path

Ozone
daactivator

genarator

Drain outlet <;—@—

O R5-232C

t——0 Analog output

] Printar, A5-232C and
& Qf,?;“ O Memory cord arg
- spacial Bceassories

Al - 11



Attached Tablo 1 (3)

SYSTEM OUTLINE OF PROVIDED EQUIPMENT

EQUIPMENT 1.3 Infrared Cohtlnuous Gas Analyzer FIRA-107)
MEASUREMEHT PRINCIPLE | _
502 : Non Dispersive [nfrared Absorption Hethod (Ratio Photometry Method)

The cocentration of S0z in
by utillizing the selective
nolecules.

a sample gas i
infrared absor

$ continuously measured
ption of the gas

_FLOW DIAGRAM |

1RA-107 flow diagram

Zero
gas Infat gas n|st

Filtor i
ol
) f} Ralav unit
Mist . u,}_: _______________________ "7 infrared
ahsorber v L..,.: gas 3nal,rzer

t‘i

Lo
e b e

Primary | Switchin
filter Vah,la
|':-

[=3

Mambmnn filter H a'

i shumidifiss

»la
Ll §
Neeadle valve

Drain pot :Flowmmm

Ou!put SH gmﬂ

0 16 mA DC,
! or 4-20 mADC

The analyzer purge circuit
{needla valva and CQ,
absorber) is used for
analyzars’ with a CO,

Orain, ! - : i range that doas siot
. Drain b AT -LJ sxcead 1,000 ppm.

- Gus pot Needie valve | €O, T Relay unit and solenold
outlet T~ sbsorbar valves are used for Auto-
] matic Calibration

Brain L {optional accessory).
outlst pist absorbaer is retquired
Qver flow when tha sample contains
. - - - - 80, {spscial accessary).

Al - 12




Attached Table 1 (!)-' SYSTEM OUTLIR® OF PROVIDED EBQUIPMENT

BQUIPMENT | 1.4 Portable Dust Particle Monitor [AP-T10K]

MEASUREMENT PRINCIPLE |

Dust Particle: Light Scattering of Near Infrared Ray
Anmcunt of the light scattered by dust particles of the same
physical property tlluminated from a light source i{s proportional
to the mass concentration of dust particles

FLOW DIAGRAM |

S detector unit
FDZIQ
/ . .

f 4 filter - reduction | cheath Optical fiber
V air

flue.igas ; supplyy
~tube

% >—-+onnectop-{control f—n
/ — ] chy
7
4
d

[rs-232¢ ] |

measuring unit
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Attached Table 1 (5) SYSTEW OUTLIRE OF PROVIDED EQUIPMENT

EQUIPMENT 1.5 Automatic Bqual-V¥eloelty Flue Gas Suction Device

[DUSTAC SAMPLER:ESA-302CT-20¥]

MEASUREMENT PRINCIPLE I

Practlcal Bqual-Yelocity Suction Quantity of Flow'
This equipment detects both the variation in the velocity of flow
within a flue by means of a pitot tube and the variation in the
temperature of fluye gas by means of a thermocouple, and then
caleulates the equal-velocity suction quantity of flow{gmi) from
various conditions, such as coefficient of pitot tube, water
content and the like, which are Inputted beforehand by by means of
the ten-key, and the results of the above detection, and further
austomatically controls the quantity of flow(qm2) measured by a
pulse oscillation type gas meter so that {qm2) is equal to (gml}.

"FLOY DIAGRAM |

. - 5 .
/q ' ! Difterenvat pressurs detectng unit
. . H H

[ 3
[ e J oyramic prossne - Gas melet hormometry S . 7
(= | State pressure e : ! Sucbon eoniicd unit
L+ Almosphent prossue 1 LT i
i) ™l B A halyl o bbbttt .

i

(N Dust coliocting
(3} Pilot wbe

%

|
i
i}

o e o e e A B o T )

£l
(3] K hermocoupla Racoigar*
Flug I 1~
O ) | T

=T 'T"'."’ Tt

30, absorpion bolte sl separation batte Gas meter :
*Optional parts
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Attachéd Table 1 (6) SYSTEHM OUTLINRE OF PROVIDRD RQUIPHERT

BEQUIPMENT | 2.1 B -Ray Attenuation Mass Monitor [ BAM-102S5]

MEASUREMENT PRINCIPLE |

Dust : B -Ray Absorption Method )
B ~ray radioactive rays consisting of a stream of electrons are
scattered and absorbed by the electrons in a substance when
passing through it. If the energy of B -ray ls assumed constant,
the amount of absorption is proportional to the mass of the
substance and not influenced by its size, composition and color.
By means of the above principle, this equipment is an instrument
designed to measure the weight of dust particles collected on a
filter and indicates this weight in concentration per unit air

volume expressed mg/m?.

FLOK DIAGRAM |

hlghzr tenslen notile mortor searery | lor noxile motor
jenerator <zps1an molot for Capitan moter
reel motor for reel motoer
preamplifiar mator (ar {eeding for reference inembrane feeding
for xlnill- reference memorane . for tilter cutting
prove
I SSR for moter deiving sensar {or position detsction
\_, \, \, .
{low rate  pressure counter driving unit input from sensor
AD- conterier {or 551
] I l ) telemeter cleewit
(o 21 E. output for relzy
xi / xi0
l RIC/witn nackup lor memory urder adjustment ia Trouole
maint power ofl

2. input
welemeter reset lelemeter
oul of oroer

3. anajog outpui
U . 1Y (2310Y)
{6 - 20 mA)

paratlel serial
interiace interface

[ LED Indicator * key switch I fdot matrix primerJ
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Attached Table 1 (7) SYSTEX OUTLINE OF PROVIDED EQUIPMENT

EQUIPMENT 2.2 Migh Volume Alr Sampier [HVC-1000N]

SPECIFICATION |

Suction pump : .Double blower directly connected to commutator motor
This instrument is a air sampler, that can colilect Suspended
Particulate Matter (SPM) in ambient air by filter paper.
.The concentration of SPM in ambient air is calculated from the
weigt of filter paper.
This instrument ensures stable amount of. sucked air due to adopted
automatic constant flow system minimizing loss in sucked air flow
by inerease .in pressure drop caused by SPW settled on filter.
This instrument has functions "instantaneous flow rate indication”
, “integrated flow rate indication™, "automatic sampling”™, “power
failure measure” -
A particle separator (10 m or more and less than that) can be
attached.

"FLOY DIAGRAM |

(D\“——.

[

constant Now control eirenit

Block diagram of constanl [low device

@ Glter poper
@ deleclos
@ molor of pump

Name of components

@ filter holder @® potentiometer

@ ndapter for assembly @ Fuse holder

@ potentiomeler @ main switch

@ dispiny @ plug for power supply
® control switehes @ pump unit
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Attached Tablie 1 (8) SYSTEM: OUTLINE OF PROVIDED BEQUIPMERNT

EQUIPMENT 2.3 Stand Sampler [s-601]

SPECIFICATION , |

Suction pump : Double Diaphragm Systen

This is a sampler for liquid collection of harmful particulate or
gaseous substances.

-Sanmpling for arbitrary time with a built-in timer is possible

FLOW DIAGRAM | |

7’/ . 11/ 1’/ \/
i i Fd
A _ ///f
M AR 7 :
R ": i i Fi 7 .
-5 R SR A 3 7
Tt MODE / TIHE . ~dp
- s r”fﬂ//‘
H \ T+ s/ TIMER ON/OFF) @
L
El ////®
Ll -
@)
\. \?\; \, 7
D Flowmeter @® Suction port
@ LED @ Fixed position of iInpinger
@ Mode switch M Belt hook
@ Time set switch O ADJ. trimmer
® Tinme set, action time @ Sliding cover
reset switch ® Battery case
® Start/Stoep switeh @ Fitting screw
@ Vent port ® Fixing screw
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Attached

Table 1 {%) SYSTEM OUTLINE OPF PROVIDED BQUIPMENT

EQUIPMENT

2.6 Ambient NOx Menitor LAPNA-350E]

MEASUREMEN

T PRINCIPLE |

N Ox ¢ Ch

emiluminescence {(CLD) - _

Inside the reaction chanber, NO reacts with okone{(0s3} to from NO=2.
A portion of the NO2 is excited to a higher eleectron state, and
detectable chemiluminescence is emiited as these molecules return
to the ground state. This chemiluminescence is measured through an
optical filter by a sensitive sotid detector. The output of the
solid detector is tinearly proportional to the NOx concentration
when line-1 flow is mecasured, and the NO concentration when line-2
flow 1s measuerd. The NO2 concentration is determined by an
electronic subtraction circuit which subtracts the NO signal from

the NOx signal.

FLOW DIAGR

AM |
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Attached Table 1 (10} SYSTEM OUTLINE OF PROVIDED EQUIPMENT

EQUIPMENT 2.7 Ambient $02 Monitor [APSA-350E]

MEASUREMENT PRINCIPLE |

S 02 : Ultraviolet Fluorescenco (UVF)
$02 in the sample gas is monitored by the fluorescent analyzer,
which exploits the ability of this gas to emit light of a specific
wvavelength when subjected to UV irradiation.

FLOW DIAGRAM |

ECATATY 7E LR
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Attached Table 1 (11) SYSTEM OUTLIKE OF PROVIDED EQUIPMENT

EQUIPMENT 2.8 Amblent SPM Monitor [ APPA-350E]

MEASUREMENT PRINCIPLE |

Dust :+ A -Ray Absorption
‘Absorption of B -Ray passing through matter depends on upon the
mass of the nmatter.
The sample tape background is measured for each rReasurenent cycle.
A comstant volume of ambient alr is collected during the
measurement cycleo and the particulates suspended in the collected
air are at a spot on the sample tape.
The intensity of B -ray after they have passed through the
particulates on -the sample tape is measured by a plastic
seintillator. ' .
Those data are processed by an integral ﬁtcroproeessor to glve the
concentration of particulates in the ambient air

FLOW DiAGRAMJ
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Attached Table 1 (12)- SYSTEKR QUTLIWNE OF PROVIDED BQUIPHENT

EQUIPMENT 4.3 Wind Syster [0SX~15038F]

MEASUREMENT PRINCIPLE |

Wind direction sensor ! Tail synchronlized control
Wind speed transaltter ¢ DC geperator

FLOW DIAGRAM |

L Pyl

"3.5;\:’?_"?!‘;3_3‘&’?3'&;1 [ a;a-p"éi‘k
3 bt A =-=y’

OSK 15038
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Tablo 1 (13) SYSTEM OUTLINE OF PROVIDED BQUIPMENT

Atfachod
BQUIPMENT | 4.5 Orsat-Apparatus
MEASUREMENT PRINCIPLE ]

C 0O, CO2 Osz: Absorption Method

C0, CO02 and U2 gases of flue gas are absorbed into the absorption
reagents in three pipets and determined from the absorption
quantity using the gas buret.

CO0 absorption reagent Is ammonlac Copper (1) Chloride Solution.
CO2 absorption rcagent is Potassium liydroxide Solution.

02 absorption reagent is alkaline Pyrogallol Solution.

FLOY DIAGR

AM |

3727 1)

milti |3

Orsat-apparatus
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APPENDIX2  Standard Analysis Procedure for the Related
Pollutants






Appendix 2 Standard Rnalysis Procedure for the Related
Pollutants

Following documents were handed over to SE.
(1) Standard Analysis Procedure for the Related Pollutants

JIS

1) JIS KO103 : Methods for Determination of Sulfur Oxides
: in Flue Gas

‘Methods for Determination of Oxides of

Nitrogen in Flue Gases _

Methods of Measuring Dust Concentration in

Flue Gas

2) JIS K0104

3) JIS 28802

EPA
4) EPA Subchapter C Part 50 Appendix A
: Reference Method for the Determination of
Sulfer Dioxide in the Atmosphere
(Pararosaniline Method)
5) EPA Subchapter C Part 50 Appendix B
¢+ Reference Method for the Determination of
Suspended Particulate Matter in The
Atmosphere
{(High~-Volume Method)

(2) Related Analytical Procedure of JIS, EPA and WHO

Jis
1) JIS K0050
2) JIS XK0095
3} JIS K0115

General Rules for Chemical Analysis

Methods for Sampling of Flue Gas

General Rules for Molecular Absorptiometric
Analysis

-Methods for Determination of Oxygen in Flue
Gas :

Sulfur Dioxide (Standard Reference Gas)
Continuous Analyzers for Sulfur Dioxide in
Ambient Air |

Continuous Analyzers for Sulfur Dioxide in
Flue Gas

L1} .

"

4) JIS K0301

0

5) JIS K0004
6) JIS B7952

-

7) JIS B7981

A2 - 1



(3)

8)
2)

10)

11)
12)
13)
15)

16)

WHO

17)
18)
19)

JIS
JIS

J1s

JIS

JIS

JIS

EPA

EPA

WHO

WHO
WHO

K0001
B7953 :

37982

e

K0901

28814

T ew

B7954

Nitrogen Monoxide (Standard Reference'Gas)
Continuous Analyzers for Oxides of Nitrogen
in Ambient Air

Continucus Analyzers for Oxides of Nitrogen
in Flue Gas

Form, size'and performance testing methods
of Filtration Media for Collecting Airborne
Particulate Matters

Low Volume Air Samplers and Methods for
Measuring Mass Concentration of Airborne
Dust by the Low Volume Air Samplers
Automatic Monitors for Suspended Particulate
Matter in Ambient Air

Subchapter C Part 53 Subpart B

Procedures for Testing Performance
Characteristics of Automated Methods S0,,
Cco, 03 and N02

Subchapter ¢ Part 50 Appendix F

*
.

Chapter
Chapter
Chapter

Measurement Principle and Calibration
Procedure for the Measurement of Nitrogen
Dioxide in the Atmosphere

{Gas Phase Chemilumineseence)

b

t Sulfure Dioxide
: Nitric Oxide and Nitrogen Dioxide
: Suspended Particulate Matter

-

Instruction Manual of the BAnalytical Instruments Provided to
the Govermment of Argentina

1)
2)
3)
4)
3)
6)
7)

NOx-0, Gas Analyzer s NOA-7000

Infrared Continuous Gas Analyzer : MODEL IRA-107
Infrared Gas Analyzer ¢ MODEL URA-107
Portable Dust Particle Monitor  : MODEL AP-710N

Dust Sampler

MODEL ESA-302CT-20N

f-Ray Attenuation Mass Monitor  : MODEL BAM-102S

High Volume Dust Sampler

MODEL HVC-1000N
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8)
9)
10)
11)
12)

Stand Sampler

Ambient NOx Monitor

Ambient 80, Monitor

Ambient Particulate Monitor
Wind System

A2 ~ 3

®
»

MODEL S-601
MODEL APNA-350FE

MODEL APSA-350E

MODEL APDA-350E
MODEL OSK-15038



APPENDIX 3  Supplementary Instruction Manual for Analysis '
and Measurement of Pollutants from Flue Gas
and in the Ambient Air



Appendix 3 Supplementary Instruction Manual foxr Analysis
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Method of Measuring Dust Concentration
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ARutomatic Monitors for Suspended
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Measuring Method for Particle-size
Distribution of Dusts in Flue Gas.......

1

A3-1I-1

A3~-III-1

A3-~-IV-1






I. SULFUR DIOXIDE

1. Coverage: A standard material should not be limited in
application to particular measuring instruments, but should be
considered for a wide range of applications. This standard gas,
therefore, is one that can be used as a standard for the
graduation and calibration of measuring eqguipment, a starting
material for the preparation of gas for calibration, and a
standard for general chemical analyses.

2. Definition of Term: Bach is clearly defined in accordance
with the concept that a standard material conforms to national
standards.

(1} Sulfur bioxide Standard Gas: It is made clear that the
sulfur dioxide standard gas prescribed in this specification
conforms to-nationa1 standards based on Certified Reference
Material defined in ISO or OIML and is confirmed about its
quality by a public organization for examination.

{6) Sulfur Dioxide Reference Standard Gas of Primary Standards:
The sulfur dioxide reference standard gas of primary
standards is prepared by mixing high purity gases of
secondary standards by a public organization for _
examination. It is named the reference standard gas of the

primary standards, because its function for mixed gas is
similar to that of The Primary Standard for Weights.

3. Concentrdtlon (Code) and Grade: Twenty different con-
centrations are selected by taking into account the calibrations
_spec1fled in JIS K 0055 (Common Rules for Calibration Method of
Gas Analyzers), the range of measurement of currently available
measurlng instruments, and the concentration zone deemed
necessary for measurements unrelated to environmental pollution.

Codes ﬁﬁmbered-greatér than SD-P60 have the permissible con-
centration range of 90-100% of the upper limit, and those smaller
than SD-P60 have the range of 80-100% of the limit. SD-P2000,
for example, may take values between 1,800 ppm and 2,000 ppm.

A3-I-~1



The three grades, high purity grade, general first grade, and
general second grade, are selected, following the concept of

grade in the c¢lass of the mass standards.

It was duly considered

that the gas would be used in a large amount for daily analytical
work and the grades would not need to be defined

very strictly.

The major applications of each of the grades are shown in the
following Explanatory Table: : :

Explanatory Table Major Applications of Each Grade

Grade

Application

High Purity

Measurements for regulations by local governments

Standard Measurements by firms issuing environmental
Gas certificates N :
Calibration of densitometers by firms of public
nature for clearance with authorities.
Graduation and calibration of densitometers by
manufacturers of instruments
Measurements requiring high levels of confidence
General Starting material for preparation of gas for
Standard calibration
Gas, First Measuring concentration of gas formed by
Grade generators of gas for calibration -
General General applications other than the above
Standard
Gas, Second
Grade

5. Container for High Pressure Gas and Valve: The Regdlation'of

High Pressure Gas applies to the standard gas.
valves used must meet the regulation.
not made specifically for the standard gas.

Containers and
The containers are usually
Treatments of the

containexs such as grinding the inner surface are necessary for
maintaining the gas concentration stably for a long period of

time.

The regulation does not prescribe the treatments.

The

aforementioned studies commissioned by Standards Department of
Agency of Industrial Sciences and Technology and those (1978~
1980) commissioned by Weights and Meaéuxements Division of
Ministry of International Trade and Industry have shown that the
standard gas of low concentration can be kept relatively stable
in the containers that are super-ground, gold-plated, and gas-
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treated on the inner surface.

The regulation of high pressure gas was partly revised in 1980 to
permit aluminum alloy containers for high pressure gases as
manganese steel containers had been. Stainless steel valves of
containers for high pressure gases have little effects on the
concentration of the standard gas, but they are legally required
to be vertified prior to use,.

6. Preparation and Fiiling: The preparation procedure of the
standard gas is not specified in the standards. They may be
prepared the methods of pressure ratio or flow rate ratio. The
most important properties of the standard gas are strictly
maintained concentration and stability. As prescribed in 8.1(2)
Expressed Values of Concentration, concentrations are determined
against the reference standard gas. Therefore, its homogeneity in
a container is more important than the preparation method. A
homogeneous mixture is obtained by:

1. leaving a filled container laid at room temperature for
24-48 hours.

2. keeping a filled container slanted and warming the
bottom to about 40°C.

3. laying and rotating a filled container.

7. Quality

7.3 Filled Pressure: It should be within 210% of a specified
pressure. The allowance takes into consideration gas quantity
used for tests.

7.5 Effective Period: There are problems in maintaining the
standard gas at a constant concentration for long, although it
would be ideal to do so. The standard adopts an effective period
based on the result of the studies commissioned by Standards
Department of Agency of Industrial Sciences and Technology.

Note : The standard instructe against using the standard gas

when residual pressure decreases below 15 kgif/cm?,
because the effects of the gas used for the container
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treatment may manifest when residual pressure is low,

There are opinions favoring a lower pressure as the cutoff point,
but no data is available for judgment. 15kgf/cm2 is adopted from
past experience.

8. Test Method

8.1(1) Analyzer: Four kinds of analyzers are chosen, which are
widely used, quick in response, and good in reproducibility.

8.1(2) Expressed Value of Concentration: The expressed values
of concentration are based on the reference standard gas of
secondary standards, which is maintained in accordance with JIS X
0055 (Common Rule for Calibration Method of Gas Analyzer) by
public organizations for examination, who adopt an analyzer
chosen in 8.1 to conform to national standards. '

The significant number of the values is three. That for values
. not greater than 1 ppm is two, considering the accuracy of '
analyzers and the change of gas over time.

8.2 Note on Test Method of Gas Leakage {(3): Foaming solution
should be wiped off well, because, if it is left,; it might alter
the concentration of sample gas.

8.3 Test Method for Filled Pressure: The regulation of high
pressure gas adopts the following definition: a gas with pressure
not lower than 10 kgf/cm2 under ordinary temperature is a
compressed gas; a compressed gas with pressure not lower than 10
kgf/cm2 regardless of temperature or a compressed gas with
pressure not less than 10 kgf/cm2 at 35°C is a high pressure gas.
Accordingly, values of filled pressure at 35°C should be shown.

9. Test: For the purpose of improving confidence level in the
users of chemical standard materials, JIS K 0501 {Common Rule of
Chemical Standard Material) requires the name of a third party,
operating under the administrative guidance of the national
government, who issues certificates for the determined values of
concentration.
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As mentioned previously, the definition of Certified Reference
Material by IS0 also states that certificates or other documents
issued by a certifying organization should be attached. This
standard adopts a provision for test as part of certification.
The standard gas is one that passes the test.

9.{(1) Deviation of Concentration: A high purity gas should be
measured by two analyzers of different principles. Resulting two
values must be within *1.0% of each other.

1¢. Handling Care: The regulation of high pressure gas applies
to the standard gas. On the other hand, it needs to be handled
carefully as a standard material.

(1) Storage Method: It is desirable to store it in a place
where temperature fluctuates little.

Because it is a highly reactive, poisonous gas, careful
attention should be paid to leakage after use and
ventilation in the storage place. Storage of more than 300
m3 legally requires a separate storage facility, which
satisfies technical standards, and a permit from the
prefectural governor.

(2) Gas Sampling: The following cautions in addition to those
described in the text should be practiced:

1. Provide one pressure regulator specifically for one kind
- of the standard gas. Clean the installation port when
installing it.
2. Substitute gas thoroughly in the pressure-reducing
device of the pressure requlator.
3. Make piping as short as possible.
4. Watch residual pressure carefully.

(3) Handling of Container: A gas container for 10 liters weighs
15~18 kg; one for 40 or 47 liters weighs 60-70 kg.
Appropriate safety measures such as safety shoes need to be
provided for handling gas containers.
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I¥. METHODS OF MEASURING DUST CONCENTRATION IN FLUE GAS

4. Measurement Positions, Sampling Nozzle and Measurement Points

4.1 Measurement Positions: Measurement positions should not be
mounted in the bent of the duct or other sections where the cross
sectional profiles change abruptly. Such sections may involve

- flow disturbance or even reverse flow that will prevent the
accurate measurement of gas flow speed or proper sampling of
dust.

Measurement shall be conducted in areas where measurement is safe
and easy. Scaffolds or work platform should be provided when the
measurement personnel are to work on ducts installed at high
elevation.

In many occasions, measurement points that meet the conditions
described in section 4.1 in the main body of this standard are
not readily available for measurement. In such cases, the
foliowing guidelines shall be observed to install the measurement
points.

(1) Choose a straight and long duct as much as possible, and
also choose a vertical, straight duct rather than
horizontal, straight duct as much as possible.

(2) Avoid cross sections close to a bent or to an orifice that
chokes the duct abruptly. The measurement points should be
as distant as possible from such sections with abrupt
-changes in the cross sections while being at a distance no
less than 1.5 times the duct diameter or no less than 1.5
times the longer side of the rectangular duct from such
sections.

The standard issued in 1964 included the statement that the
measurement cross sections should be where the flow speed is no
less than 5 m/sec. In actual measurement, however, the flow
speéd was in some occasions less than 5 m/sec at which accurate
flow speed measurement was difficult with a Pitot tube. Since a
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gas flow speéd meter, which will be described later, enables
accurate flow speed measurement, this statement is eliminated
from the latest revision of this standard.

4.2 Measurement Holes: The size, shape'and the position of the
measurement hole are important factors for measurement. The
previous version stated that the inner diameter of the
measurement hole should be approximately 100 mm. Too small a
measurement hole will make difficult the installation of various
measuring devices through this hole. On the other hand, too
large a measurement hole will allow external air to enter the
duct or flue gas to escape thrdugh the hole after installing the
measuring devices. Considering measurement on large-scale ducts
in addition to the above, the inner diameter of the measurement
hole is revised to approximately 100 to 150 mm.

The latest revision of this standard requires that the clearances
between the wall of the measurement hole and the measuring
devices installed through the measurement hole shall be stuffed
~with material such as heat insulator to prevent leakage. The
measurement hole shall be opened when measuring and shall be
covered when not measuring. The measurement hole cover may be
bolted to the hole or may have threads and be capped securely.

If the flue gas contains corrosive substances, bolted cover
should be preferable.

4.3 Measurement Points: After selecting the section of the duct
subjected to measurement, the interior surfaces of the duct shall
be checked for caked dust. The dust shall be checked if it is
caked on the duct surfaces firmly. . The geometrical shape of the
duct way through which exhaust flue gas runs shall be obtained.
Unless otherwise specified, the duct cross section shall be
divided into a suitable number of equal sections based on the
shape and size of the duct in accordance with the main body of
this standard. Measurement points shall be established in each
equally divided section. '

The concept in detérmining the measurement points is that the

mean flow speed and mean dust concentration should be measured
with a minimum number of measurement points and with a minimum
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measurement error.

The 1963 version of this standard required that the number of the
measurement points should depend on the duct cross sectional
area. The revision in 1977 defined the maximum number of
measurement points as twenty (20). Accoxrding to this revision, a
circular duct the diameter of which exceeds 4.5 m shall have 20
measurement points regardless of the diameter. The circular
cross section shall be divided into equal small sections while
the number of the measurement points remains 20.

The number of measurement points for a rectangular or a sguare
duct, the cross sectional area of which is 20 m2 or larger, have
20 measurement points. Unless otherwise specified, the cross
section shall be divided into 20 equal sections regardless of the
length of one side of the divided section being equal to 1 m or
less. The maximum number of the measurement points for ducts
having other cross sectional shapes shall also be 20 following
the specification above.

The reason for limiting the maximum number of measurement points
to 20 is as follows. If the number of measurement points exceeds
20, measurement of exhaust flue gas could take extremely long
time. Changes in the exhaust gas condition during this long
measurement period could directly affect the measurement results.
In addition, past experience proved that the mean flow speed and
the mean dust concentration obtained from several dozens of
measurement points differ little from those mean values obtained
from measurement points limited to 20. Thus, there is no need to
increase the number of measurement point above 20, unless
extraordinary channelling or drift is involved. The number of
measurement points may be more than 20 if the dust collector
pérformance should be measured precisely or the effect of
channelling or drift cannot be ignored.

Depending on the type and concentration of the dust, condition of
gas flow and the size of the duct, mean gas flow speed and mean
dust concentration can be obtained even if the specifications
above are not followed in establishing the measurement points.

it it-is_the-case, the number of measurement points may be
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reduced. This can be applied to a situation where the duct is
straight, the dust concentration is low and the distribution of
gas flow speed is symmetrical about the duct center.

Considering these, the remarks of this standard specify the
following. -

(1)

(2)

For small size ducts: having cross sectional area of no
greater than 0.25 m2, the center of the cross section can be
the representative point and can be used as the measurement
peint. This is-applicable to sguare ducts having the side
length no greater than 0.5 m and circular ducts the diameter
of which does not exceed 0.56 m, for example. For these
small size ducts, past experiences have verified that the
measurement values obtained from the center of the duct
differ little from the mean value obtained from four
measurement points that are sstablished in accordance with
this specification. However; data shall be obtained from
four measurement points established in accordance with this
standard if it is obvious that the data obtained from the
center of the duct differs significantly from the mean value
obtained from the four measurement points.

If the flow speed distribution measured in acdcordance with
section 7.3 in the main body of this standard is considered
reasonably symmetrical, the number of measurement points'for
the horizontal duct may be reduced to 1/2 by taking either
half of the vertical axis of symmetry. The number of
measurement points for the vertical duct may be reduced to
1/4 by taking one-fourth of the cross sectional area. The
expression "reasonably symmetrical" in this regard means
that the differences in gas flow speed values between the
comparable points with respect to the axis of symmetry are
within approximately 10%.

(a) Horizontal ducts:
Fither half of the cross section with respect to the-

vertical axis of symmetry will be taken. Generally,
the dust concentration is higher in the lower half of
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the duct. If the measurement points are established on
either of the two perpendicular diameter lines that run
45°C to the horizontal axis, the measurement points are
on either line A or line B as shown in Explanatory
Figure 3. Thus, the number of the neasurement points
will be reduced to 1/2. If the measurement points
should be on the axis of symmetry, the number of the
measurement points will be reduced to 3/4. For _
rectangular or square ducts, if the number of equally
divided sections in the vertical direction is even as
shown in Explanatory Figure 4, the measurement points
will be reduced to 1/2 and will be established in
either side of the axis of symmetry. If the number of
the equally divided sections in the vertical direction
is odd on the other hand, some measurement points
should be established on the axis of symmetry. In this
case, the number of the measurement points cannot be
reduced to 1/2, but more. '

Measuring points are on Measuring points are on

either line A or line B. (either line A or line B)
or, (either line C or
line B}.

Axis of symmetry

Axis of symmetry

EXpranatory Figure 3 Example of Circular Sectional
Horizontal Bbuct
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Asis of symmetry

(Up) ,———
e | xe_ s .
47 $ + + (1) In the case the number of
l_ 4 l; i equally devided sections
. SRS S W are event
‘# 'L ‘+ ‘L Measuring poihts are on
AT YCh either line A or line B.
(Down) -
, - Axis of symmetry (2) In the case the number of
(EF)Jf/:T*_ equally devided sections
.¥‘ 4. ‘ are odd:
_i i_ i_ . . Measuring_points are on
: i Measuring points are on
+ 414 (either line A or line B)
i ? or, (either line C or
Aog © line B).

(Down)

Expranatory Figure 4 Example of Rectangular or Square

(b}

Square Sectional Horizontal Duct
Vertical ducts:

For circular ducts, if the axis of symmetry coincides
with the center line of the duct as shown in
Explanatory Figure 5, the measurement points will be
established on the half lehgth (or radius) of either of
the two diameters perpendicular to each other. This
reduces the number of the measurement points to 1/4,
For rectangular or square ducts, the duct center line
may be used as the axis of symmetry as shown in
Explanatory Figure 6. If the number of equally divided
sections is even, the number of the measurement points
will be reduced to 1/4. If the number of equally
divided sections on either side of the rectangular is
odd on the other hand, the number of the measurement
points will be more than that.
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Asis of summetry

Measuring points are on one
of the line A, B, C or D.

Expranatory Figure 5 Example of Circular Sectional
Vertical Duct

Asis of symmetry

'? ?‘}l 3 (1) In the case the number of
.y # | 1
Tk\fﬂ’Tk\eQ 3 equally devided sections
f{‘ﬁ‘/*('¥“ are even:
™ ¢ ; = . .
ﬁ‘\‘ﬁ *K\ﬁﬁ Measuring points are on
% T one of A, B, C or D.
-5 —l?ﬁ/ 5
;;;. Tr .I.;.L piay
Axis of symmetry (2) In the case the number of
Y equally devided sections
T T ]
- s/ - are odd:
QL/$}QE . .
,’:;éu¥_ Measuring points are on
3i< 10 one of A, B, C or D.
¥y

Expranatory Figure 6 Example for Rectangular or Sguare
Sectional Vertical Duct

(3) 1If the concentration distribution has been obtained in
accordance with this standard and the mean dust
concentration has been obtained from one or more
measurement points, such measurement points may be used
as the representative points for the subsequent
measurement.
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The representative points should be the points where
the measured dust concentrations at these points are
the same as the mean dust concentration. These
representative points may be used again as the
represéntative points for the following measurement
opportunity only if the exhaust flue gas speed, dust
concentration and other values differ little from those
values measured when the last representative points
were established. As a guideline, "bDiffering little"
in the above statement means that the differences in
the comparable measurement values are within 10%, the
condition of dust caked on the interior surfaces of the
dﬁct has not changed significantly and the operating
conditions (type and quantity of fuels, type and
guantity of material, etc.) of the scurce of the
exhaust flue gas have not changed significantly.

5. Measurement of Exhaust Flue Gas Temperature: Exhaust flue gas
temperature is necessary to calculate exhaust flue gas density
which is in turn used to obtain the exhaust flue gas speed by
means of a Pitot tube as well as to calculate the exhaust flue
gas flow rate and equal speed aspiration flow rate. The flue gas
temperature should be measured in the beginning to select the
instruments and devices used for measurement of other
particulars.

5.1 Measurement Points: Measurement points shall be established
in accordance with section 4.3 in the main body of this standard.
The number of measurement points may be reduced if the
temperature distribution is known to be relatively flat,
"Relatively flat" in the above statement means, as a guideline,
that adjacent values of the last measurement differ within +5%.

However, the temperature should be measured at all points as the
measurement of the exhaust flue gas itself is simple,.

5.2 Measuring Instruments: Among various types of thermometers
available, liguid-in-glass thermometers and electrical
thermometers are used often. O0f the liquid-in-glass
thermometers, mercury thermometers with sealed inactive gas are
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used fre@uently.

Some of them are capable of measuring up to 500°C (the boiling
point of mercury is 357°C). . Electrical thermometers are
classified into two types:; thermocouple thermometers and
resistance thermometers.

Specific thermocouple thermometers will be selected considering
the exhaust flue gas temperature while referring to the
specifications defined in JIS C 1602 "Thermocouples”". Chromel-
‘alumel (K) thermometers are useful as exhaust flue gas
temperatures are generally below 1,000°C. See Explanatory Table
1.

Resistance thermometers use resistances such as platinum line and
thermistor. Changes in temperature is measured as the changes in
reéiétance in these materials {(temperature factors). Platinum
registance thermometers, nickel resistance thermometers and
thermistor thermometers can measure from -180 to 506°C, -50 to
150°C and -100 to 350°C, respectively.

These electrical thermometers should be calibrated before use.
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Explanatory Table 1 Use Limit of Thermocouples

Symbol Formex Wire Normal Limit|[Super Heating
Component Symbol: Diameter - Limit
Material {Reference) mm °C *1) °C *2)

B ~ 0.50 1 500 1 700
R - 0.50 1 400 1 600
s 1
K CA 0.65 650 | 850
1.00 - 750 950
1.60 -850 i 050
2.30 900 1 100
3.20 1 000 1 200
E : CRC 0.65 T 450 500
1.00 750 950
1.60 : 850 1 050
2.30 _900 1 100
3.20 | 1 000 1 200
J ic 0.65 400 500
1.00 450 -~ 550
1.60 500 650
2.30 550 750
3.20 600 750
T cc 0.32 200 ' 250
0.65 200 250
1.00 250 300
1.60 300 350

Notes: 1) Normal limit refers to the limit temperatures at
which the thermometer can be used continuously in
air,

2} Superheating limit refers to the limit temperatures
at which the thermometer can be used for a short
period of time.
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5.3 Measurement Methods: Measuring devices are installed
through the measurement hole. The temperature sensing point of
the probe of the'measuring instrument shall be at the point of
measurement. The clearances between the measuring devices and
measurement hole shall be completely plugged with materials such
as asbestos or cloth. External air entering through the
measurement hole should be avoided because it causes the exhaust
gas to be cooled, resulting in low temperature measurement.

If the exhaust flue gas is toxic or inflammable, satisfactory
safety measures shall be taken. Attachment for complete gas
sealing should be used.

If the exhaust flue gas pressure is positive and high, suitable
safety measures shall be taken as blow-out gas causes burn.

These safety measures should also be applicable to all other
measurement activities.

- Some temperature measurement takes some time to detect actual
temperature of the flue gas.

The exhaust flue gas temperature shall be the mean value of the
temperatures obtained at the individual measurement points.

6. Measuring Moisture Content in Exhaust Flue Gas: Moisture
content in the exhaust flue gas is necessary for calculating
exhaust flue gas density (for exhaust flue gas composition
analysis and measurement by a density meter), dry exhaust flue
gas flow rate and equal speed aspiration flow rate. The
measurement of the moisture content generally follows the exhaust
flue gas temperature measurement.

The condenser method specified along with the draft tube method
in the old version of this standard is eliminated from the latest
revigsion since they are not currently used.

The latest revision newly includes the section for moisture

sampling devices to describe the construction and functions of
each component of the devices.
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