Technology Action Plan

1.4 Action Plan for Pulverized coal
combustion technologies
(Super-critical)

1.4.1 Description of the technology

Pulverized coal power plants account for
around 97% of the world's coal-fired electricity
generation capacity. The conventional types of
this technology have an efficiency of around
35%. For a higher efficiency supercritical
and ultra-supercritical coal-fired technologies
have been developed. These technologies can
combust pulverized coal and produce steam
at higher temperatures and under a higher
pressure, so that an efficiency level of 45%
can be achieved (ultra-supercritical plants).
Supercritical and ultra-supercritical plants
are more expensive because of the higher
requirements to the steel forwithstanding
the higher pressure and temperature, but the
higher efficiency results in cost savings during
the technical lifetime of the plants.

The emissions of CO, per MWh delivered to
the grid could be reduced from 830 kg to 730
kg. Pulverized coal power plants can have a
size of up to 1000 MW and are commercially
available worldwide.The capital costs assumed
range from 800 US$/kW to 1350 US$/kW
from the largest 1000 MW USC plant to
the smallest to unit of 150 MW CFBC plant.
The plant’s own use of electricity has been
estimated to range from 6% to 9% and the
plant efficiencies is in the range from 45%
to 34%, respectively from largest unit to the
smallest.

In coming years several Thermal Electric Power
Stations will be built with significant capacity
near coal mines in Mongolia. For all the Coal
fired power plantsto be constructed in Mongolia
should be implemented supercritical (SC) and
ultra-super critical USC) technologies.

An efficiency improvement from 30 to
45% would bring about a 33% decrease in
CO, emissions. As two-thirds of all coal-fired
plants are over 20 years old with an average
efficiency rate below 30%, replacing this
capacity with supercriticaland ultra-supercritical
plants could contribute significantly to global
GHG emission reductions

Supercritical power plants are highly efficient
plants with the best available pollution control
technology; they reduce pollution levels
by burning less coal per megawatt-hour
produced and capturing the vast majority of
the pollutants. Introduction of the Pulverized
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coal power plants has the potential to reduce
fuel consumption of existing thermal power
plants by 25-30 %.

Because of the above techno-economic
benefits, along with its environmentally-
friendly cleaner technology, more and new
power plants are being developed with this
state-of-the-art technology. As environmental
legislation is becoming more stringent,
adopting this cleaner technology has led to
benefits in all respect. As LHV (lower heating
value) is improved (from 40% to more than
45%); a one percent increase in efficiency
reduces specific emissions such as CO,, NO,,
SO, and particulate matter by two percent.

1.4.2 Target for technology transfer
and diffusion

Coal is the primary energy source in Mongolia.
The share of coal and coal products in total
primary energy supply is about 70%. Coal
is expected to remain the most important
primary energy source in the foreseeable
future because of the large coal reserves in
Mongolia and the much smaller reserves of
oil and gas. Mongolia’s total geological coal
reserves are estimated at approximately 150
billion metric tons, including about 24 billion
metric tons explored. Over 70 percent of the
total domestic coal consumption happens at
thermal power stations with the remainder
taking place at heating plants, industry,
households and the service sector.

The energy consumption of Mongolia will
continue to increase rapidly due to population
growth and economic development. In
particular, energy consumption in the industrial
sector has beenincreasing rapidly due to the
development of the mining and quarrying
industry.

In order to meet this growing energy demand,
new energy sources are needed. Currently, a
600MW Combined Heat and Power Plant (CHP)
in Ulaanbaatar is planned to be constructed
in the coming years. In the long term, the
construction of more coal-fired thermal power
plants under consideration. The future coal
fired thermal power plants should be modern,
energy efficient and environment friendly,
such as pulverized coal thermal supercritical (or
ultra-critical) power plants. These technologies
can combust pulverized coal and produce
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steam at higher temperatures and under
higher pressure, so that the efficiency is much
higher than traditional coal-fired thermal
power plants and the environmental pollution
is much less.

Thetarget for technology transfer and dif fusion
of super critical and ultra-super critical thermal

power plants is to construct thermal power
plants with a totalcapacity of 1200 MW in
2020 and 3200 MWin 2030 in order to meet
thegrowing energy demand, which is expected
to reach 7800 million kWh annually in 2020
and 13200 million kWh annually in 2030.

1.4.3 Barriers to the technology’s diffusion

Table 68: Barriers to the technology’s diffusion

Key barriers identified

Enabling measures

Category

Barriers

Economic and
financial

The country does
not have sufficient
financial resources
for the construction
of power objects of
high power

The country’s export has increased with intensive development
of the mining sector in the last few years. At the same time, the
political parties distribute cash to the population so they can fulfill
election campaign promises. The cash distribution shall be stopped
and instead a fund support development of the country shall be
established to pool and more effectively use the fund.

High cost of capital

In near future, over USD 1.8 billion will be required to construct
large-scale, high-efficiency TPPs. In order to raise the capital,
attracting foreign investment or applying for international soft
loans are essential for implementing the TPP projects

High transaction
cost

The Ministry of Energy is a policy-making authority;
howeverinvolvement of some specialists of the Ministry in project
activities implemented by Implementing Authorities tends to
increase barriers.This shall be limited and discouraged. To build a
team of national experts and professionals able to study national
demand, review and select technologies appropriate for country’s
characteristics, and to design project and provide recommendations.
Introduce practice that supports active involvement of national
expert team in design of large-scale projects, and applies
responsibility mechanisms

Inappropriate
financial incentives

The Government of Mongolia shall include improving fuel
efficiency of energy production as a major activity of the Ministry
of Energy, and shall focus on building a performance-based
evaluation system. In this way, the interests to produce energy
from less possible fuel will increase country-wide.

Policy, legal
and regulatory

Policy intermittency
and uncertainty

Intensify the Energy Ministry’s activities to introduce new advanced
technology, and increase energy efficiency; and improve overall
implementation. A practice to follow and enforce action plans
stated in the government’s action plan and an accountability
mechanism, furthermore, shall be established.
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Market

Poor market
infrastructure

To build mechanism that supports activities and initiatives to increase
production efficiency of the state-owned TPPs. Privatization is the
solution of the problem. There are many successful experiences
to operate state-owned TPPs in other countries. There shall be
systems distinguishing the roles and responsibilities between
sartorial organizations. Scientific approaches shall be applied for
the selections of project technologies, so that there will be less
hesitations and suspicions related projects and technologies

Network

Incumbent networks
are favored by
legislation

To support employment of edge-cutting, and experienced engineers
and scientists at the Ministry of Energy. To prioritize improvement
of their professional skills and sustainable employment with staff
development programs and benefits and at the same time to
increase responsibility mechanisms at higher levels

Weak connectivity
between actors
favoring the new
technology

It has been years since the adoption of the Law on Investment
of Mongolia. Some articles of the law are inadequately enforced
and shall be revised and amended. At project design level, the
following shall be considered as a mandatory.

e Public opinions, local community requests shall be solicited
and taken into account;

e Recommendations and requests of scientists and researchers
of project-implementing sectors, especially involvement of
relevant scientific and research institutes shall be reflected
in.

Establish a working group of national scientists and experts to
conduct technical research on the energy sector, specifically on
the thermal power plant technology and its efficiency. Regular
discussions and meetings shall be organized for information
exchange as well. Currently, a team of foreign expert teams are
conducting technical baseline survey of a larger research project
on the energy sector — these results often fails to cover the
unique conditions of Mongolia.

Institutional
and
organizational
capacity

Lack of professional
institutions

A system that carries out regular research on determining solutions
for the energy sector barriers, and development tendencies shall
be introduced using existing capacity of scientists’ team of the
Mongolian University of Science and Technology (MUST). Final
results of the new energy projects highly depend on implementing
personnel; preparation of engineer and technical staff shall take
place based on MUST capacity.
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1.4.4 Proposed action plans for super-critical pulverized coal combustion
technologies

ddueUI{ Jo AJISIUIN

"syoaloud
ddl @Y1 bunusws|dwi 1o} |B1IUSSSS aJe SUeO| 140S
[euolleulaiul Joy bulAidde 1o JuswissAUl ubIaIo

spuoq buinss|

- | psau oN Jeak | ‘JuswdoaAs@dluiou0d] Bunoeire ‘jeuded syl asiel 01 J9PIO U] 'Sddl Jo sueo| bulurerqo
jo Ansiuin Aduaid1y4a-ybiy ‘sjeds-abie| 1on43sU0d 01 palinbal
3Q ||IM UOI[|Ig 8'L SN JBAO ‘aininy Jesu ay} U Aiunod ayy
‘Buipuny sy} JO asn 19119q 4o Auoeded
9¥ew 03} paysi|geliss aq |leys Aipunod ayy dojersp 1o6ie [edUEULY
0} punj e peajsul pue paddols a9 [|eys uoingLisip SiBo1e) mwoﬁmcﬂ ay1 anosdu|
jusuieljied ysed ayy ‘sesiwoid ubledwied uomndae [|iyn} ued 1o91eds oI
- | posu oN Jeak | « ndod Ul . . d 40 eale buip|ing
"JUBWIUIBA0D) 3yl OS uol1e|NA0d 8y} 01 Ysed aInquisip salnie levdes 1oy puny
[ediyijod 8y ‘swil swes syl 1y "sieak maj 1se| syl :
- . [eduUBULl) B 91eal)
Ul J0123s Buluiw 3y} 4O 1USUWIAOSASP SAISUSIUI
yumbuiseassul usaqg sey podxa s,A11unod sy
sa/nsesw [ejpueuty pue dWouod]
uononpold AbJsus
JUSIDI} S dI0W pue
‘AbJsug jo sa1bojouyda} Mau
, pajuswa|dwl pue pPaleulpiood 8q .
wbpng | . Ansiuin ‘uswdojeasg , JO uoIdNPOIIUI
007l Jeak | p|noys Asyy ‘sio}aiay} sbueyd srewld Jo welbold
S US9ID PUE JUSWLOIINU] PUOIIEN BY} Ul pappaquia aJe suoisinoid asay| 9404 weboud
4o Ansiup |euol H Ul peppeq - . |eads e dojsnsp 01
Auessadau s| 11 1101085
AbBJsus sy Jod
JuswdoeAsgdIuou0d] papaau ale SUOISIASL BWOS “JUsWNdop Wweiboud sbuey> JUSWHWIWIOD
19bpnqg | e ¥ £ f SjeWl|D [euoleN sy} lesnjod
0°00l Jeak g0 Jo Ansiuin d1jod Jolew ay3 s eljobuoy Jo juswdojansp |
a1e1s ) . ul ddL bunueyus wuay buoT
‘ABiauz jo Ansiuln 101095 Abuaus Jo} ueld Jssew e ‘Ajusnind
o UOSUOIIDNIISUl MO||O
JuswdolaAs@oIuLouody welboud sy} ur pspnpul 8q pPINOYS siy| sysodap eljoBuoN
196png . }O >bm_c_._>_ ‘ABisu3 jo _mu.o_ Jeau d11 o|eds abue| pjing 01 Aiessadsu Joi01das ABIauajo
e 0061 leak | | Ansiuin luswdojansq SI 1 'Aud11D8|e Jo) puewsp 8y} Jo juadied 68 uaWdoRAsp aY)
1e1s uaaJopue 1UdWUOIIAU] }99W 01 d] | 9|geus O] '9SeaJdul 0} SNUIIUOD Joywelboid wiay
jo Ansiuin M spuewsp A1113] ‘aininj Jesu ay) u -buoj e jo |eroisdde
pue uswdojaasg
Aiojeinbai pue jebay ‘Adijod
wt:hwu wa@oﬂ& el uopeziuebio /SsUoloe asay) aye} 0} pasdu Al suoi> sainses
q 18bpnq awiy ajqisuodsay ésuofy 41 e} o1 p qm v W
MOH paadxy

(jeo1a-19dng) saibojouydal uoisnquod |eod pazudA|nd 10} suejd uoilde pasodold 69 djgel

182



Section lll.

Technology Action Plan

‘ABisu3 jo Ansiunn

weals
}O ainssaud

560N ABojouydal mau ayy Jojsisaulbus srenpelb $91J3UNOd | [eD13ID Jadns e

' w%ﬁm 000001 1k S | radusIdS puRLOIEINPT ulel] ued a1nilisu| 8y "sisaulbus 441 bulurey padojeasp woly sisydesl | s1esado sjueld

10 AlsiuIN pue uolednps Jo4 weipold e sasedsid Ajpuaind pue sisulely buiniday | Jemod |ewlsyy

uo sisijernads

}0 uoljeledald

SeIpnis

'ABisu3 jo Ansiunn ey

1wbpng | . .y a|qeabpajmou Alybiy salunod padojanap | Bulpnpul Apnis

31e1s 0°000s €| ‘euaps pueuoneonp3 apew ag p|noys 1oa(oud ayy Jo uswdoPAsp ay | uisisijenads Jo Bulures] 1uswdojanap

1o Ansiuln 19(oud dojansp

p|nod> oym

S1adxa |ed0|

PafIs uted|

eljobuoly 4o soud 103085

- 991HwwoD Aiorenbay waisAs buiyyiier/ bupud Abisus £BIBUS SULLO SaUIIBDINBLO AbJsus sy}

- P N ABisuz ‘elobuoly | uo saulpinb dojeasp 01 dnosbbupiom e ysijgeiss U HopINb; Jojwa1sAs 2oud
[enosdde pue juswdojsnsp

}O JUBWUIBAOD 193JeW e 31eal)

uondnpold

ABisus jo

Aduaniyye syl

e1106UG anoldwi 0}

196pnq . ook o o 55 ___EEo_>_ uolieaIasuo) Abiaug soakojdwsa jo

91e1S 0"00L sl 3O 99! D JO MEeT 3y} 1edp 01 dnoub Buryiom e ysijgeis3 buines ABisusuo me| ay) Ajigisuodsal

Al1ore|nbay Abiau]

uolnndope pue juswdolpAsq

3y} S95E3.DUI
1ey1 wa1sAs
e dojoasp
pue 31e31)

e

183



Technology Needs Assessment for

Climate Change Mitigation in Mongolia

‘uowwod AJan si uouswousyd a1rendoiddeu

[9A3] Jaybiy 01 swisiueydaw
Ayijigisuodsas asealul

01 aWI} dWes ay} 1e pue
sy1jausq pue sweibouid
1uawdolanap 44eis yum

LAisnpur syy
}O saakojdws

juswielled SIYL "sodusIadXe 91| YUM Sjeuolssajoud Juswiholdwsa 3|qeureisns patjijenb
19bpng | . ~UOU O palsIsUOd Wea} UMO JIayy pjing uiny | PUB SIS [euoissajoud Jisyy Ajybiy Ajuo
s1eyc | 070001 Alieak “elj06UON 40 pais! 1 19Y1 p|Ing uIn} 4 o_ !
S : ur oym pue suolysod Jolew 03 paruiodde aie 40 lUswanoidwl szij1Iou YHOM ABISIUNN,
40 JUSWILISAOD s1s1AI0e [eanijod pue jeuoissajold-uou ‘suoidaje | OL “Abisu3 jo Ansiuin ayi 9y} uljo
[eonijod sy Ja14e awil Yoes ‘sjgeuleisnsun | 1 S1SIIUSIDS pue sissulbus a|dpund ayy
si ABiaug Jo ANSIUIN DU} JO UOIBASIUIWLPY pascusLiadxa pue ‘buind | joiuswysijgeisy
-abpa Jo uswhodws
poddns o] “sisdJom
40 bulules} snonuiuod
"uoneluswa|dul Sisijedads pue Sisiuas Juswdojanap
108loid 4O UOIle||adURD 0} PEd| UBAS S95ED Buipes| jo sbuipul} pue ABisus uo
156png Abisug jo Ansiuip 3Wos Ul ‘uoneuswa|dwi syl Buunp sisliieq UOI1ePUBWILODAI B} swelboud
aerg | 000001 1eak | "elj0BUON pa1>adxaun uo \Mﬁm_ ul synsai siyy pue  bunew uo paseq Ajlessadsu pue suoisap
10 JUBWILIZA0D _.mco_m_um_o 3y} ul Alunwwod pue saiioyine [edx0| souepodwi [eqolb 40 leal Aue 40
1S13URIPS O Ss1sanbal pue syuswaAjoAUl 1oddns suonn(os 4o ajdipurid duewWI0Iad

JoU Op — sjuabe paziioyine pue SausiuiW 9y} -
19(oud siyy o sioreniu) Abisug Jo Ausiunn sy
Japunainiiisul ydieasaltAbiaus ue ysigeiss AmaN

3y} bulysijoels3

ay31 buinoidu

JAOMISN

184



