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MR D EMES LORR

#1.CO, S0, 7747 V> 10HERER BHEHBBNBOERFIECRZIRAUEZREL, RETD (6 #
i co S0, 7S5A4TvYa AABHAERE, AE. AEF—FEARFREGHBEICFET
(mg/m?) | (mg/m3) PM (mg/m?) PEOAREREINE )
115 A 0B 10~1000 A /km20 i 1) 180 400 50 AZAN, —BUCHEREOHIE, ATKMOBSERICRZIYI
S A O BE10 Am2EL T D) 300 600 200 TILOKER,
BRHRIZK DA A NOEIEX R, RiEstE,
2. NOXOHEREE LRV REREBICHERZAM, M, DEZEZBFUBTOTFH
ARBRNESHEER NOx (mg/m3) 593,
Viu < 10% 1,100 IXLF—4, BRAREFARY. UBTHRBRIBOERIHHICK
10% =V =20% 650 PHEEHETS,
V> 20% 250
- 19 -

3 - 424




BIEE 25-4 LU RY T AICEBIT D7 LY EE (2012.06.13)

3-425



3-426



bu,

~ ISV - VRSB R HERE S
jica’ #®IETOTTI ;

'A

‘?”H qu

TSz b URIYLERN

7 Z = MV RGEITIEL JICA HEMZE LWL T, (U7 08— Rl R&IG Ykt 3 Re )i
fb7ayxr b 2ERLTWET, S, By IVEBRE . KEERE . N —%2x451c
JICA EFEF—Lnb 7 ey NOREANRZHH L, TORARICHOWNTY VR /?Aﬁfﬁf
mm LoV EEZTEY £9,

HEf: 201286813080 (K). 10EBH,ID 128
BEF Ny FEER. 1 4BESEE

A= A7 NN
R - GEIHE 1534
1. | BHEOBRE SNy ANVEIRE KRK]ET 10:00-10:10
2 | kIFEEFTEHO BHET AREREFIZONT
FLARH - TRILEEPIR 10:10-10:30
(JICA FEMFE T — L& #kE /KRG YxR)
FARATD gy 10:30-11:00
3 | RRIBYRWERAERA LR R v alb—va UERIZONT
ELHGHT - IR 11:00-11:20
(JICA FHMHFE T — L
BERERA XY /I alb—vay)
FAAD gy 11:20-11:50
4 |HEOBRE vy REE D RKET 11:50-12:00

BB, YAZ. Ny REER1IBEICBWT, ey FOIFBINEICOWT, JELS — RO
FTFRNHKENT DA BB LCRBY £9, BRBOFTHITREIE. 2 b0 APRICBB LTIV,

3 -427



JICA

Capacity Development Project
for Air Pollution Control

in Ulaanbaatar City Mongolia

Stack Gas Measurements of

Power Plants and HOBs (Heat Only Boilers)

By Air Quality Department of the Capital City and
JICA Expert Team

Stack Gas Measurement

e Emission Standards for Power Plants, HOBs and Ger
stoves are stipulated by MNS (Mongolian National
Standards).

e Emission Standards for dust are stipulated, but status of
compliance was not fully confirmed because the
measurement of dust is technically difficult.

e Several staff members of Air Quality Department of the
Capital City (AQDCC) and the other related
organizations become able to implement the stack gas
measurement of dust by the technical cooperation
project, “Capacity Development Project for Air Pollution
Control in Ulaanbaatar City Mongolia”

Effect of Stack Gas Measurement

e Actual dust concentration can be measured
and enforcement of boiler regulation based
on scientific evidence becomes possible.

e Adding to this, new Boiler Registration and
Management System has launched and
regulation against the boilers which violate
the emission standards will be gradually
tightened.

Diagram of Sampling Outline

Sampling Part
Cylindrical Filter
Type |

Prevent gas leak from
sampling device!!

W

Before measurement, verify
no gas leak.

Gas Meter

Dehumidifier g
g
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o000 o000
00 00
oo oo
[ 1] [ 1]
L d L d
31 Emission Standards for Dust 3
e Concentration from Power Plants e
(g/m3N, MNS5919:2008)
Pulverized Fluidized Bed | Stoker Type
Combustion | Combustion | Boiler
Boiler Boiler
- 420 ton/h 0.2 -
- 220 ton/h 10.8 -
- 75 ton/h 21.0 1.2 -
- 35ton/h 10.6 10.9
- 25ton/h - - -
- 10 ton/h - - 12.0
3 Emission Standards for Dust 3
see Concentration from HOBs and Ger stoves | ¢3¢

(g/m3N, MNS5457:2005)

HOB
0.8 -3.15 MW 0.3
HOB
- 0.8 MW 0.4
Ger Stove

2.5
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Present Evaluation

e Emission control equipment installed at the power
plants are effective, but the extent of pollutants
reductions are different by equipment types.
Electrostatic precipitators (ESP) installed at Power
Plant 4 are especially effective.

e Dust concentrations from HOBs are largely different
by boilers and by combustion situations of the same
boiler.

e More practical countermeasures become possible
by accumulating stack gas measurement results.

JICA Project Activities

1.

> w

Establishment of evaluation capability of air
pollution impact: emission inventory making, air
pollution simulation

Strengthening of emission regulation capability:
stack gas measurement

Strengthening of emission regulation capability:
boiler registration and management system
Instruction on air pollution control: enhancing air
pollution countermeasures

Strengthening air pollution administration: air
pollution control recommendations, cooperation
with related organizations and donors

Functions and roles of stack
gas measurement

1. Cooperate with boiler registration and
management system to implement emission
regulation

Make emission factors on stack gas
measurement results to improve emission
inventory

Verify effectiveness of each air pollution
control

Some issues on emission
regulation

Adequateness of MNS: standards of 0.3 and 0.4 for
HOB may be too strict. Balance of standard values
for power plant boilers and HOB.

Political judgment is necessary for how strict
regulation is. Boilers which cannot satisfy standards
will be excluded. Another approach of good boiler
recommendation is probable.

Enforcement organization: air quality department,
inspection agency, engineering facility department,
energy coordinating committee or establishment of
new department?

Targets of stack gas measurement and
utilization of measurement results

e Power plant boilers, HOB and CFWH (Coal
Fired Water Heater) can be measured.

e Measurement of Ger stove was implemented
and more investigation is necessary

e Measurement of CFWH and Ger stoves are
desirable for investigation of emission
conditions, but regulation method for them
needs another consideration
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Verification of effectiveness of
air pollution control

e Verification of emission reduction by boiler
replacement

e Verification of emission reduction by boiler operation
condition change

e Verification of emission reduction by setting air
pollution control equipment such as cyclone etc.

e Enhancing air pollution controls by disseminating
good practices by which emission reductions were
verified

Plan on stack gas measurement
activity

Continue stack gas measurement

Increase staff who can implement stack gas
measurement

Prepare monetary resources for stack gas
measurement cost

Investigate utilization of stack gas
measurement results

Thank You for Your Attentions!

Please Cooperate with Us
for Improving Air Pollution
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JICA

Capacity Development Project
for Air Pollution Control

in Ulaanbaatar City Mongolia

Emission Source Inventory of

Air Pollutants and Simulation Results

By Air Quality Department of the Capital City and
JICA Expert Team

Contents

1. Estimation of Emission Inventory
2. Basic Condition of Simulation

3. Comparison between Calculation Value and
Measurement Value

e 4. Winter Simulation

e 5. Contribution Ratio of Air Pollution Sources
against Calculation Concentration at Ambient Air
Monitoring Stations
. .
1. Estimation of Air Pollutants Emission Annual Emission of Air Pollutants
Inventory for the Base Year Target
(1) Base Year: 2010 March — 2011 February Pollutants SO (tonlyea) P (toniyear)
(2) 3 Types Emission Estimation Method Smission | Min Max fjg;;em Min Max ifgggmem
Reliability of activity data (e.g. coal consumption) and Power
.. . Plant 5,233.06 | 13,282.29 13,282.29 5,016.94 | 11,551.03 11,551.03
emission factor has wide range because of measurement
to be implemented or not by this project. AlSO, emission HOB 1,046.61 1,691.68 1,369.82 2,533.92 3,146.48 2,811.86
sources such as fugitive soil have wide range of activity CFWH 313.09|  313.09 313.09 130.79|  130.79 130.79
data and emission factor. Emission amount is much Ger 4107.23| 572372| 4675.14| 3,44333| 24,667.58| 3,654.39
difference because which emission factors and activity Major o1128| 20323 203.23|  12643|  206.52 199.64
data are used. Therefore, emission amount is estimated i
below 3 types ol 52.81 66.55 66.55 31.60 74.18 65.38
-Min: minimum values of emission factor and activity data Soil 8154.84| 9,266.10| 9,266.10
-Max: maximum values of emission factor and activity data Pover 636.16| 4562.32| 2.560.36
) Expert JUdgement: Range from minimum to maximum of Total 10,964.08 | 21,280.57 19,910.13 | 20,074.00 | 53,625.00 | 30,239.55
emission factors and activity data are selected by expert — — — — — —
for appropriate situation of Ulaanbaatar air pollution.
25,000 60,000
20,000 50,000
'5 gaomo
z Min £ Min
3 m Max é 30,000 = Max
é = Expert Judgement 3 = Expert Judgement
S 10,000 3
g £ o |
5,000 ,j._ 10,000 * [ ]
' . L i I
° ‘ ‘ = ‘ ‘ = ‘ - ‘ Power HOB CFWH  Ger Major  Minor Soil Power  Total
PP?;Vne‘r HOB CFWH Ger g:f(; I\élon;)dr Total Plant Road Road Plant

Emission Sources

SO2 Emission (Max, Min, Expert Judgement)

Ash
Emission Sources

PM10 Emission (Max, Min, Expert Judgement)

6
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SO2
Emission

PM10
.| Emission

40

2. Basic Condition of Simulation e haots

e Target Air Pollutants
PM10, SOx(S02), CO, NOx(NO, NO2)

e Emission Source (Utilization of Expert
Judgement Emission)
Stationary emission source, mobile emission
source and other area emission source

e Target Period »
2010 November — 2011 February

Measurement Value ( 1 g/m3)

0 20 40 60 80 100 120 140
Calculation Value ( 1 g/m3)

B 3. SO2 Concentration Comparison between Calculation w
and Measurement

oo

v =2.3096x * CLEMOS

Reasons of PM10 Concentration Disparity

e Over-estimation of PM10 Measurement
Concentration by Frozen Moisture in the Air

Effect of Secondary Particles
Precision Emission Factors for Fugitive Soil etc.

e Unknown Emission Source except Related Fuel
" Emission

Effect of Factories not to be listed

* CLEM02

& CLEf07

Measurement Value ( 1 g/m3)

0

0 100 200 300 400 500 600 700
Calculation Value ( ¢ g/m3)

PM10 Concentration Comparison between Calculation | »
and Measurement
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4. Winter Simulation

e For PM10, calculation value is much
lower than measurement value,
However air pollutants emission of
expert judgement is used for winter
simulation.

SO2

PM10

I Minor Road
W Major Road
mGer
OCFWH
OHOB

Power Plant

Contribution Ratio

AQDCC1 AQDCC2 AQDCC3 AQDCCA HOB_Max CLEMOL CLEMO2 CLEMOS CLEMO4 CLEMOS CLEMOS CLEMO7
Monitoring Station

5. SO2 Contribution Ratio of Air Pollution Sources against
Calculation Concentration at Ambient Air Monitoring Stations

16

Contribution Ratio

100%

dOPower
Plant Ash
BSoil

mGer
OCFWH
OHOB

@EPower
Plant

EMinor Road

EMajor Road

5
AQDGCI AQDGC2 AQDGC3 AQDCCA HOB Max CLEMOL GLEMO GLEMOS GLEMOS GLEMOS CLEMOS CLEMOT
Monitoring Station

PM10 Contribution Ratio of Air Pollution Sources against
Calculation Concentration at Ambient Air Monitoring Stations

Summary on Contribution Ratio by each
Sources against Calculation Concentration

e SO2
Highest contribution ratio is Ger Stove,
secondly Power Plants.

e PM10
Highest contribution ratio is soil, secondly
Ger Stove. However, calculation values for
current phase is only explained for
approximately half of measurement values.
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Thank You for Your Attentions!

Please Cooperate with Us
for Improving Air Pollution
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