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Nh ng cong nghl’ ‘& mb { trong O§n nang nay baod gn cac céng nghL « p WdEhin mUiva cac cong

ngh mi Eev ng<&cliti/n L §\/chwgdactlapk ti,cfvQhiusl v~ c®i nphy2 .c-ning
rag chi ph| vahiuswtic amts cong ngh co thA ‘& . e&®inhyim ¢ . thdochdh t ehcracg, trolbg

khim ts céng ngh khac Hcom ¢ , thdd chda rHithip cl,'vQchl phi va hiu st khi xem xét hi n td va
cftrong t @Hwra cohganghl ‘&T p h ©n  n hng mi btn'@dh n ghat trd cong ngh L ‘&

mé t trong pn Nghién cu va Phat thid, ch rd m ¢ | fihat tr ¢ a congngh trivd v ng phat trid trong

t ©hn g cl, &hdng clab chao trong d bao s li'u chi phi va hiu st ¢ a cong ngh.

Caccongnghtrongoqn nang crmoy'badLg@nhth ngsrnXLbﬂ n_vaH1n|V| i atiQni
n"y c¢- n—rgmm;nlatoalnsll chhlphlvahluswﬂca nh" " peghyth ngphatcanhamayva
hUtfn gWpth §'tn L i°in dh€imh. . pntng, L GybiJcép Fnnhdigla™ | | @y .
ni@ n ghviel " 1ri\llé/\b6rig$li1 ‘wthbin ph §ti 1d°bAng ¢org sll "rgptr L i
| @ g nltidingca nh~ m8§y "lLswHgadon ™ ,m&yiusditfg. | ~ hi

PHPnméfvas liu ‘lc€e@dhnhd atrén cacdan g thV\QantNam phuhpv i c@& n krong

n& . iwmi t ehng Y \aidaikhr (mg mh 2030 vii'u nl.t:ﬂwatmmr{hﬂg)tal li us
thamkh‘oquctl]L iV, |hfuh11caccongnghV|s I| ucaVitNamd kll'hﬁh it vicacsliuga

qu ct]  Tcrmél cb thALo nh ng khac bit Hoblt "l inh ng cdng nghm i L €ea _wg. Nguygrp d
nhan ¢ca nh ng khéac bit trong ngh hth co ttNa donhng lud [, g ohyli nlhay vamc | fihat trd th

t T n@ chin mui ¢ at ng cdng ngh. Nh ng khac bit trong ngh hth va dai kh co thMd o c@ ki n \di

ly 'a ph<€ehngh @iwdc\ddi u L 8dvamhin g Qkin  ngo " i Wknbhh'im g&n-thi t h
phicatrangtd gi - ngoc igiokhthin hv mgfhl k 2 cc; atdto®®vi mS8y mhgt L
t L - AM § enhglnkhiphi, hébchl “h @ t han ctorthdn g i g hi u sl va chi phi

bi/h " il a cAc nha may nhi i than.

Vi cs dn gI:ﬂ el §8§nh gi Bl nkhh&mggloBad vl & L nchhig i @ipvthwe gi §
v o Qcngltiwgatngal ph€hng.

Ph€hng dp hlg®nhlbay chifitrong Ph | c 1.

12



I.NHI ° T nl N n° T THAN PHUN

M tTF ctng ngh’

Trong nha may nht " rlitthanphunthanbt “E€LWE r a’ dmg , ¢ Iso n.pChcha miyi
nhit ' itlthan vh hanh theo chu trinh Rankineg n g h kei. nl@ @ nfdtiém el n g . €)n €

L&nentbmcapSthﬂcaol?ag m8&y boétip t heo, [I'tchiHhi * ¢ iCafHim i
sbivachuyd t h” n)h dpsil , cao.  Ciir bag Theigiin nliréng tuabin, lam quay tuabin.
TL- | "m quayy m§y cplc@thmlgil Lteh ™ nhn gn hlinjg sla@ W -t ikt nruty L

ntnglbviat (& c¥%ng trong dmhugu§ 3tnrhhrhli, emmE@mu gt B3 nh
Xem H3 nih LoyW.€

{ A YK~ Ktidh
Khéng khi [5 KT May phat
Nhien IRu - gl 6 . TA) )/
. TY
6 . Tvl)
Tuabin
b Wc 6 . TAB)
WY Ky | " I :I
6 . TA) — | TA uk2

H3 nh Quon Sh” ih c¢ h uoacRankinetfongmhaimaynii Mithan (Tai IMi tham ktho 3).

Nhin chung, nha may nhi " i i tithanphuncé 03 184 chinh: @h { i hth, siéu ti hth va trén siéu i hth.

Ngoal ba I&! nha may nay, con cé nha may ‘rthi” i’ than trén siéy t hth d,’ ti/n. Tén gi ¢ alod nha may

thwWhi n nhit  UWuvaovaap diic a hHb vao twabin cao ap, &hac bit chinh gi a cac nha may 1a'hi

SWHl "t n trong Hinh 2.1'flVi’tNam comts nhamayehtihthhin La®gniponh¥®ng C
nang naydp trung vao nha may siéuithth va trén siéy i hth do d ki/h Vi t Nam khong c6 Rhotth xay

d ngtlmnhamaydhtihthmi tr ong t @hhn gg@oagiQuythkclephatiid Hlicquc

gia VIIIlI (Ch€hng |V).

46 -
Trén siéu
< 1t [ Nhién IRu: Than bitum tei hyn
S =
o . \at 285 bar
o 4t B B ,,“xﬁ\‘“a_ or N . 600°C |.....]
S S\e = 270 bar 620°C
a% e 580°C
w434 | { 600°C
% 42 - gntoihyn | 250 bar
I 250 bar e
4 167 bar £40'C 566°C
41 4+ £38:C 560°C
538°C

40
NguHa: siteresources.worldbank.org

H3 nh ma: nrg h ¢ aonohht'n, sl@ty v rcva trén siéudi v n (Tai liMithamkho 6 ) .MhC8c L
nghoa n" wngchb than arhpacitd.
Nhamayehtihthcoapsid hipi hthin 2 0 0t  bda@ 5407C. Cac hhix may siéui hth va trén
situtihth Qivdhhanh mc t hnihhca h hi Hl n8 ph hsnu 2\®a samhanha niayc
t i hth nhin chung&vch hanh &p sudl khdng 165 bar). Khi m ¢ ¢ a o Whtthithglai h hics€ n €
chupit trthgthaijngsang®h g t h8i hhiinglho&hP bygk khiyvtgrigttlng thai va
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khtng idhiti hh a Jkfnhamaysiéyihth ‘lc@ dn gWelli thi n hi u sWHlf ng thAg a may
phg&t. Khnhnaggb oXliQnhamay siéui bth soyinhamay trénsiéuithth. Thudng it r ° n
sieutihth o ° ¢’$6] ngcho cacnhamaycénhi, KK hi [ng 606°Cfr 1én (Tailiuthamkifo 1 X ni
n"yctM@in trong, iH3NGy .2 Q@8§&t mihan trémSigy t hth dfi ti/h veh hanh m ¢

nhit , T00-725°C va ap il 250350 bar; cAc nha may naficcac vt i u “ticfiti/h h hn "u(tfBi i |
khlo 16).

nfu v o

Nhiénliu fuvaochy/ |~ t hanW driy€cghiécly k h §c n Bp@akhiit hhién. g
Cl ng W& d ngdiunthg lam nhiénliukh i , ny hdbd phong.

Cacnhamaynhi "mitl t h'angs d dgeanbt . T hanghQlth@nh cact nh 'W t nQntub
ti/p x ¥c v “tgud§ ntgr 3hrhhn . L Ctlan it co th8chuyt ~ ilsang s d, ng khi t
nhién hdb khi t nhién hda,Ing (LNG). Khi t nhién heb LNG gidp ¢i thi n tinh linh hét ¢ a nha may,
gifm ‘Ingkhi tHi CO, va c6 thgilm chiphi. Vid * HoaK8, h hn 2 %actnhamayghi s’ i than
Landg mg L & cilb s yd ngthansang khitnhienRM ntm 2010 .

M c ., Bhuyd “ilg a nha may phthucch yuvaothitk/jca |, hha, dHHhohvuoy L
tTney cl n\ph ditnhh gt hitkif kfjguan frn g WIS mg cac yéufu vOm c phat tii.

Trongmts t rn@hp, VvtthancGthW ‘& Q@icéhn h L FnnWelpyw sang's d, ng khi t nhién
nh€ng tr oglypkbdg, én ttrhéa’'y ' h@ ndy phrthy cvaotlith ¢ athifb vacacyéu
cfuvOm? i ° ng.Vi€ chuyd ~ ilhhién li u cé thAJam gim hi u st do qua trinh tru@ nhit k™ hnhiénl.
ifumihorbv ithiJb 't °EtBayth]cos khacbitsovithifklbafdugla |, hmgph TS&§c |
thu cvao hinhéhgwtlyca | , dibaittby v ,ieogld d acac b phd, cong sttihot | nf
mongminvamc , fn h “mg®hinhit  tthady ikLit m§y tuabin hX¥nicakhNtgo i r
nhi°n cWmhy  fcgdh k& thuyQ nhit (Taili u tham kifo 15).

nfu ra

nin ntnngt.dung & chomtnhamaycongsil 50 0 ° MV mtchi@i5 MW, vahiu sl " |
thufn'thgd  h huwsw ing 3,74 , 3xh @ifin -t r £ mu thaf kifo 2)| Nhin chung, tI' L'int ding
¢ a cac nha may nhi * ithan khgng 8 9%.

Cing sublt LiWn h3nh
Nh "™ m8ghtlihth cothae cong sllit 30 MW tr | ° n. N hiisiémt§ hth vA irén siéy i hth
cocongskil n  h hn® ngiRn trohg&hdgngt 4 0 0  MMWL5AD MW (Tai fiu tham kifo 3).

Cblu h3nh ttng gilm ctng sublt

Nh ™ m8y titHan phunco thh tr ph tli &b Q@) vah tr ph tlith chH. Nh ngt may tién
ti/h nhin chung c6 theung &4 1,5+5% cong il ‘nim c (fi L a ) Q ehhhofn € irong th i gian 30
gidy’ m c ph t[itrong khdng 56 90% ph t[i "ntim c.

Vi'c Q@ dhnhmangfi n h aathchirhéng qua'sd ngd ph, ng . & hi ¢dnhEe nii trong
f m§y .QkhWw h tr ph tlis€hot | nf sau khpng 5 phat, khichc  n £@ BhiWifn S L « dsng
d ph, ng n°Q@khidrh°tn ph thicokifnt ng ducy ttirndlg nmbWE §lmg fn S va
thdn chz t G@m@ tchgi thlt i La) thi[ngl gubht tng t

nQchnhfi ©m c Mitlg "iEH gt hc § ¢ h | © tHé tdlfkhdng gua@uabin)id L - ng v an
tuabi n vlmtlisalu, Lhhig.i

Cacnhamaynhi " it hviahinh ga n alch cdvph ti phat thgh nhElla 1530% va'tc | L@ chnhla

kholng 4% ph tli "‘niim ¢ / p h Yt nhierhliiu chibh. Nnng K qun * ¥ L& nh ng diti/h trong
caicnhamayhn La®gnlpo CHu tmehidhbaognid Hih thngtbn hocn In€@hhi , L
chnhh th'n g't, Bhophépdms | “@gmaynghth t h'a@wh HasB, K h pyvinang&ph th n g QL i

khid va cé t\bao gm L' tbamhan vién nha may. (Taili tham kifo 5 va Tai li u tham kifo 6)

'n“i v,i m t nh” m8y Li ' n, hi'u

\ i sublt Li"n t ng L€ c t bh nghbafh L€
nghoa |~ ¢i'ng sublt Li' " n tr. Li nhu

cfu Li nhtnghétmge8§achli@aYichli 'my cs u bl
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B' ng 1: Vi & vZnhung khu xc phu hp © i thiMh tinh linh het (Tai liMi tham ktho 6).

¥ thiy” e $nh hayt vin hanh chung Tiumay CHP TRYH &y 3wy
PHQtY tri thidu thjld K TY
_Merengplymvi KWy Ny 3 $fj d2t @
vrn hanh (ng reng ¥ cong st phat)
| T Ayy Bikhdng
qua tuabin
Tach & xuji V& nhRbvaZhoXe khi Tich nhRp
nhixi AW xwi Gt ng Kdgs
NHE  KHA O%A
nhi?b
i OV thiva r® 6 Sdu chyf K @uchah &dng
GhjSG . sujt nhanh
vin hanh linh hgi  Kr@ing & cdng st
KreA en§/id y 3 Yy Kb Y & XKEY
hu Li Wm/ nh€ ¢ Li Wm
u at:i
L™ ctng ngh truyQn th  ng v° L« ph8t triWn ch2n
Hi " u sublt khtng b’ giolm_ mhiL®y tT[é¢hMhE vpontwR@ibir
Nhic @i
Nh™ m8y Li n Lt than nJju kh'ng ki W&vso®t it (rPM)_,
theo chi ph2 x« h,i cao |i°n quan LJ/n c8c vbin LQ
Bascom et al., 1996 v~ Kelsall et al., 1997 (xen
nhi_ m khng km&y tnhic'8c lnih n than |~ nguy®°n nhon
tr°n to"n cfu.
n"t than goOyvra phftl €hpfg KBE§ cao
Nh~ m8y Li " n Lt than s d,ng chu tr3nh hhi n<¥€ c
nh€ ctng ngh' | , hhi truyQn th” ng. Tuy nhi*°n, C §
nhie°n i wu DFu nkng it crr T nkhhnmgg cthibM Ih'hte W anadi
theo hi u sublt) gilm xu " ng, v° nhi°n |i u sinh
L¥%ng c8ch.
So v, i nh._ng ctng ngh’ kh8c nh€e tuabin kh?2 hoHc
clng sublt thblp hhn, vdn h"nh ph.c¢c tU4p hhn v~ L i
S’ d. ng n€ ¢ s'!ng hoHc n€ ¢ biwn LW I " m m8§t c¢c- t
Méit r € ng

n" t than tb ra cac Bn pmm CQ,, CO, HO, SQ, NO;, NO va hi (PM). CO, NQ va SQla céac chillam i n
hdndovaphi , g O©yfurkieothl a w  ng i pxié nhiilat vong. CQgay ra tinh téhg B 18n toan
cfu v d o Jhl ilkhilhdu (@ai b u tham kifo 3).

Cothath chins d ngh [ ¢ NO va SQ. Cac cdng nghva chi phi nRm gilm 6 nhim  m*t ‘in gt ‘r¢:ee

mé ftrongpfn d€ L ©y ( i C giFfm tvél dindpi mid § h

THicTc 8¢ nh'n ‘mihan \iit Nam pHi [miblfo m c phattiin3ntronggiihth cho ph®p
‘& q ulytrong:

Quy chuXn k: thudt qu ¢ gia vQ kh2 thrli c¢c'ng ngh
Quy chuXn k: thudt qu ' c gia vQ chblt | € ng khtng
Quy chuXn Kk thudt qu ¢ gia vQ kh2 th[l[i c¢c'ng ngh
N/ khéng &p dng gili phap k thud WHIWWh soat phat ffi thi khi ° hg@Hilgay 6 nhim  n h i€S0p
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NOxvaCQsev @quagiihth cho ph®p. Do "t - dthat ¥ict Namhhin nigyd gg tsi
nh ng b [ cphattfi WLy tri phat thi trong m ¢ cho phép, bad gn:

ThiJt b’ k h b.i tonh Li n (ESP): L c¢c tro t. kh-
Thi Jt b’ k h | €u hu8nh troMgtke " inhh[m8yFED) "t LL;
v Ninh B3®nh che€ea 8p d,ng gi[i ph8p n"y)

Kh™ c¢ch n | ¢ ¢ d¥%ng x®C&d 8ch ' ( SERY :nHi"' m glii[ m N
ho"n kh*ng 8p d,ng gili ph8p n"y)

Ngo“"i ra, c¢cfn | dp LHt tr°n s8t phgtkbhiic]a°nht,
Vi ¢ | " m

Nhin chung, mt nha may nhit i than c6 céng i 1.200 MW trung binhft 2.0062.500 nhan cong trong
gi athxdydng v~ s a-900 bhan cbrig laré & 8n t ¢ cho cong vic vdh hanh va po tri (khdng
bao g m céng nhan khai ).

Nghi °n c¢c_ u v™ ph8gt tri Wn

Ccéng ngh nhit " rthan siéu ti hth truyQ th ng c6 h ting phat ti £t v ©  dkivh € khond c6

nh ng diti/h céng nghl n (Lot 4). PHm vi i ti/h chu trinh nhit | ng h ¢ la Bihth ch] NhiQukin £ n g

vi capdngcacw li um isSchophép dp dtivanhit . ¢ao hhni thioingwihi ubdicdd - L
h hn, dytchipghi bvr awhlc hi n s€kha cao (Tai liu tham kifo 4).

Xem Tai li utham kifo 5, 6 va 8 @t £ n’°gng tini€linh hét ¢ a nha may.

V2 d, vQ nh_ng d, §n hi n c-

Nha may niil  Mithan on tai v n: Nha may nid MiZthan Qfing Ninh (Tai IMi tham ktho 9)

Nha may nhit " i’than Qfing Ninh rRm* thanh ph HULong, tnh QUng Ninh, v i f ng cdng skila 4x300

MW, “tpRattid t he o Y2Nhgmdyhhit ' dQung Ni nh 1 (‘ZxBlathtMany L €
3/2011 v° ntm[BOLIRinhh2 @BydMAthtMwWn 2&@13 v 20%x14. N
L'inQung Ni nh | “n “tithdn phor§ yd nlgi | ,chth i cothong'sh hi g ul® 174 h i
kglcm?(t €hng L<€hng 170 Lhnarding ya nhasm@lldA&s% T L a 26 mdy), MW/

hi ustl  d anh @hgm)* nhi ttr they (LHV) 12 38%. Hiustdi t rung b3 nh ntuchith® 35,
la than antraxit tm Hon Gai, & PH: ~ hg®antiéuthh " ng nfgdtrikuttb/ nt m[thahdy c

V. i céng sl 1200 MW). Nhién liu ph 1a dfu nhién liu , “cds@ngWkbBi nlg | ., hhiti v' kh
thgp h hn _7[V %l m bV ivi cap dng gii phap gim NO. trong buin g t, phat ti NOy ¢ a nha

may nhit “RQung Ninh mc¢ . d™0Omg/Nmi, h " mySQwbhi(PM25F ‘'t €k hiigga v €
400 va 150 mg/Nf Theo s li u L a t]tpimét thi NOy, SO va PMbsc a nha may nht * i:Qung Ninh

IFn ° & 138700 mg/NrA, 394 mg/Nm, va 136 mg/Nri Nha may nhit " QUng Ninh cotc £ £ nlgn g i

cong st la 1%/phdt, thigian khi | ngBhvakhi | ngchhiFn " k1811 gi va 15 gi.

Chiphivn fU' t ah&xmaynht "nQUngNinhla1,47tUSD(f gi § "quwntlin 2019, tron
baogm chi ph?2 hbhgunlyd hah, chog b Lta€vihithu]va tiQn I4i trong thi gian xay d ng

nh” m8§y)ngvislhfolgt € danh thgUSD/MW. T ngl,c2hdiu p K€" hibhang g
chiphinéutrén) 21,61 US D, tn@h nlgR4tri u USD/MWe. Chi phih hanh va po tri ¢ L'nh |a

41,55 USD/KW nt m v~ chdadnh va pohrebifv” illa 1,06 USD/MWh.

Nha may nid  Mithan on tai v n H' i Phong: (Tai IMi tham kho 10)

Nha may nhit " fthan Hi Phong fm* huy n Th y Nguyén, thanh phH[i Phong, c6’tng cong skl la

1.200 MW, §m 4t maycongsii 300 MW. ' INH{i Phomgly(2x3D0 MW) & Fulvch hanh t

ntm 2009/ 20 1®H[ Phohg 2 (2x®YMW) B fulvch hanhtntm 2013/ 201t4. Nh'
than phun'sdng | chthilth (théngsh hi g ul®17%kg/crAva542C). T |' L'int ding ca

nha may la 8,7% va'hi sl * rthdn® nhi ttr thip 1a 38%. Nhién liu chinh ca nha may la than ankia

t m than H ng Gaii CXn PH va nhién fiu ph 1a dfu FO. Theo béo céo thik/k: thud, phat thfi PM.s,

SOy va NOg a cac nha may nagh "t €t iy ita®5,8 mg/Nf) 315,1 mg/Nriva 546,5 mg/Nrh V' n

lFfu t€ 1USD,@quyi B USD ntm 2019 7mtaloingp H2 hihoga dhm2on
lyd &n,choq b 'a Wh,ithu]va tiQu ldi trong thigianxdydng nh~™ m8ngyisust fBlhn & danh
nghoa tl GUSD/IMWeAT ng ¢ hfu p K2 i bhang chighi néutrén) 121,590 SD, tn§hng

V. i 1,32tri u USDMW. Chi phi veh hanhvapotric¢ 'nh1a47,3USD/KW nt m v = chhdnhvapoh 2 v
tri bi/p " illa 1,14 USD/MWh.
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Nha may nid  Misiéuti ¥ n: Nhamayni ML it han VonRKthandkho1d) ( T i | i

Thoéng tin chung: Nhamay nhi " it han V@&nht rTedng 4Trndog Vo ®m @Eug, hu
Phong, inh Binh Thih. Cong stil Hut, a nha may [a 1200 MW, baom 2t may mit 600 MW. Nha may

b Fulxdy dngt thang 3/2014, tm& yfu Lt i"tn hb€©n t h'dnhh L ela WVadthamg m
12/2017vatmayth hai ho " n t k" nhh' nthedi asthangy®/2008.

Nhamaynhit "mit han Vothdn phu®vala dhathay nhi "2 i t Huetién cB Vi t Nam s d ng

| . h hiihis ¢6%aisy,ty ithongs hhi  ch2'mhy: hih@ubilgi @B €H 3hhi chznh
bar;nhit  Hhi qu589,8Cmhit Hhi Bt584i4C.HiusHl dthbnca nh” m8mh) (dan
la 39,8% (nhit tr thip). NnAmaynhit i it han Vodirg nhie®iiru chnh I thasub-bitum (70%)
vabitum (30%) nlap khXu t Indonesia va Uc. Tiéu tmhiénliuhan g  nfin 336griu tsh / n +fndiesd

I ‘& s d nglamnhiénliuph Mkh i  nlg | "tlovph tlithg. Theod li uquantebt L ng trong

6 t hf@ingtLln 2 0 @hattHi NDiI&8249 mg/Nm, phat tifi SO, la 181 mg/Nmva phat tfi PM; sla

27 mg/Nni. Tuy nhién, Kikh tra hi u st veh hanh khéng cungbd kT qul LY di' n cho cac mc phat tiji.

C § dbtibhwvhhanhcanhamaynht "w it han Vo n m:t{T ©KQ éhntbcany shiR+3%/pht,

ph t[it i thii 1a 40% ca ph t[i 'nh m ¢ (m c thig niEikhong ¢n ~ tlkém dru), th i gian khi | nig B

O 6, 3&Bthigiankhi nglkhh 1~ "0 9,17 gi

Tngmec FL tadmhxmaynht Wit han Vonh US@n (44wDygi Bl ,U6S6D tntm 201
L. ch€m kao @h?2 hihgdnlydhé,chg b If a& Wyithu]va tiQn 1ai trong thi gian
x&ydng nh” m8ngNijsud hntge danh tngWSPAMWIL Tndg ,3Bfu pghe (b a:
g m d nh ng chi phi néutrén) A 1,79U S D, tn@k nlgt9tri u USD/MW. Chi phi vh hanh va po

tic 'nh1a39,47USD/KW nt m v ‘chhanh va pptdhB/n Villa 1,01 USD/MVh.

Dx an op niot: Cong ngivsiuti  n: Dx 8 n V0 n he ril@(@ai [l thaum ktho 12)

Nhamaynhit "nit han Vontgthi®nTdumgnlt©Monih i TayPhony, ahyBinh
Thuch. Nha may’'gm 1t maycongskti 6 0 0 ° MKW, i colig&ay dng vao thang 4/2016 va hoan thanh
Lea & dc"wmh ¥vachangyl0/20109.

Nha may nhit i Vonh “T@qns ddngodng nghl' tthan phunvimt | . hithfh. Gac ° u t
thongs hhi ch2Bhhhh&pckunht 2iBhi, Of tEED,8CMmhhth ilihi by 584,4C.s
HiusHl " int frgcat mih ™ mE&nh) 1A 36,80m(hhit ti thEp).

Nhién li u chinh canhamaynht "rti Vo nh ° T Ggia than SoBitum (70%) va Bitum (30%) rdip
khXs t Indonesia va Uc. Mc tiéu th nhién li u khdng 1,68 triutsh / n £ m t hdtbi/] lW}‘DFugliess! u
L ‘& $ d nglam nhiénliuph I!Mkh i  nlg | "tchay mlt i thtp. Theosli uquantest L, ng 6

t h 8 fug nlt m 2c@RA0thi NOpla 103 mg/Nm, SG la 93 mg/ Nmva phat tifii PMzsla 11 mg/Nn.

Tngmec FL ta&nhxmaynht "wiVonh ToOnu 4U3D (9@Ri18ntkgmi y2 A1 Fm c h €
chi ph2 h bhbdndyhl 2an, bhj phitckBh bvmHubng, thujva I4i vay trong qua trinh xay dg),

t €hng Le&Fflhgt @n danh ndSDME. Tng SH phitvn (bao gm d nh ng chi phi néu

trén) 121035ty U S D, _ ny vah,A3gri u USD/MW.

Dx an op nhot: Siéubtithn : Vo n h”iliMCham &ho (1T

Thong tin chung: Nnamayntii ‘it han Vowrh TT@m gl ct©w mih i Ty Phong,u y

t'nh Binh Thih. Cong skl HE a nha may 14 1.200 MW, gn 2t m§y 600 MW. " cNkiiconmn§y L
xay d ngt thang 7/2015vaah h " n h 4 th t®4ngn1g/2018.

Nhamay nhit "t i Vo n h th@&mhudvabdng | ., hihfh vstiéigghthi qudpstshi
24,2 MPa (~ 242 bar) va nhi , 366°C. HiuswHl "dthdbngca nh ™ m8&np) 1a39 2va(rihit ti’ thEp).
Vonh TOn 1 't i nth Futién®yi ttNam ap dng cong nghl | h h,ii htshinA an Wt
sdng than antcrDiux idi eteredmgla@ngiénliuph IMWkh i  nlg | “tlovim c L
tfithed. Theod liu  d o n hricuny &by m ¢ ghat thi NOx & 235 mg/Nrd, phét thi SO, 1a 29 mg/Nm

va phét tifi PM2sla 21 mg/Nm. Hn Wi ividh hanhcanhamaynht "ni Vonh Te®ntaAn@n gi T
cong st 1%/phat, ph tlit i thi 1a 60% sovim ¢ Pyt (m c f i thiw khéng §n ~ tikém dfu), th i gian

kh i  ngbhvakhi  ngChhifn ©£1382,25 gi va 12,75 gi.
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Tngmc fuU t@&nhxmaynht "wiVonh TOnUIDI('guy 8l2@ot gi 8 USD 201
gm chi ph?2 hthmiin lyedh&n,chog b mkebag, thu]va | vay trong qua trinh xay dg),

t €ehmgvimec fll t € danh nwUSH/EIW.IT ng chi,pli 2n (ao Gm d nh ng chi phi néu

trén) 14 2,03t US D, t r@hyri 6,66 tri u USD/IMW. Chi phi vh hnh v’ bfo ti ¢ LUnh la 35
USD/KkWon £ m v °  dn hih v plio & bifh ~illa 1,20 USD/MWh.

H

h. ¢c t2nh s° i wu
D€ LoyTld [fuamdcacprgs liu v~ . c @b fhng@hdngstrong cac png s |i u nay.

nW 2 nh ‘tngBm WMirh€ nh c¢haq ling a04 2 may,nhi d nsiéutihth g a Vit Nam

L « " d&s€d, ng. Tuy nhién, trongnt v “rnghp,ch&é mts d liu ‘lc€hnlacosh. Do L-,
li'ut C¥nnang Congnghga | n d o n ecstham kifb Mubgatp t h ° m tfhvaonfn t4 n L
L'&klgdt 2nh t digay ccaod tshn§o M §o Bilcétith o k®@le phgti L
thiwithgp h hnc VL@ chnhcongsid cao h hnfnfl tk@ ? tQ@gTrong @friang Cong

ngh nay, ph tlit ithMivatc . L@ chnhcongsiihintd "B nh cho nktm 2020, t
ntngvdihanhlinhh&t h hn_ ngeiOfgnang Congnghga | ndoncegiflinah Lceh o ntm
2030. Cldl ° hg@han (nhittr v ©  h ¥ nng |1 @Bh) cothn h * i ¢S Ehi phi vh hanh va po tri/chi

phikhi nlg"ivi c8c nh8dm§yt Han ctNhogmgdtrph@tfi L« chuy® il

L hnt mg/Nn¥sang g/GJtheots chuy “il" il ithanla 035yt S tay Phong chng va gim thiwi

6 nhj m ¢ a Ngan hang Thgi, i (1998). Xem Bng 2.

B' ng 2: Nha may nM Mithan siéudibn. XIiMi ntm 2020 ( UMthamZigol®) (T i

Thong swchinh D antrong | D antrong D éantrong D antrong QGimnang | Gim nang
y We 1 y We 2: YyWO oY Y We 4: Cong nghu Céng
Oy K 2¢ £OYyK ¢ Tan 1 Duyén Hi3  Indonesia ngh3
me reng me reng (2020) Viy Nam
Gia trR (2021)
trung binh
Cong syt phat ca mst thmay 600 600 620 688 600 600
(MWe)
Cong skt phat @a toanbe nha | 54, 600 1.240 688 600 1.200
may (MW)
HRU sy 3 huth (%), trén 39,8 39,8 39,2 39,5 38 38
nh&n may
Hiru sl s thuth (%), trung
SUWYK yNY 37 37 36,5 36,7 37 37
T© 68 Ny ¥ cany skt (% 2+3 2+3
) 1 - 4 2
md phut)
PHQtYE trithicdz oy tH)S 40 40 60 - 30 50
Thei gian kigA an§¥m (gE) XKc2zoo Xczoo 2,25 - 4 6
THEi gian kilkA en§ knh (gE) Kbz mT Kbz mT 12,75 - 12 10
Phat th¥ PM.s(mg/Nrms) 27 11 21 - 150 70
SQ (mwe kh f WdEnhK % 863 91 97 - 73 86
NOx (g/GJ nhién fiu) 81 36 82 - 263 115
7z GW R Y Ktrijuy 1,38 1,53 1,35 1,37 1,46 1,46
USDMW.)
Chi phi yn hanh va bo tri ou|  39.500 ] 36.400 ] 42.800 39.600
Shh (USDIMWK Y N Y O
Chi phi yn hanh va b tri bich 1,01 ] 1,20 ] 0,12 0,78
Sui (USD/MWHh)
Chi phi kbA en§ (USD/MWIth 260 ] 256 ] 52 187
kheA en§)

28" n"y I bly t. k/Jt qul kiWm tra hi u sublt hoUt L ng rng oGXm nitam @ 0Q8ng C
c.a Vi 't Nam

SGi § tr  4chhst dt h[8in S0 ong %n€'c d."ngl 318, 6s mgdMNunyWn L~ i | "t DIDBBhd b t_. S
Ng©n h” ng 1BB)git.hit t2nh L€ ¢ m c ph&§t thli |~ 48,5 g/ GJ. Thew Ph, (.
L- d%Xn t,i m ¢ kh’ |l €@u hu8nh |~ 86 %.
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Do khong c6 cac vi,dvQcac nha may nhi * rithan trén siéythth ¢ a Vi t Nam nén caclimg s I uch d a
vao Ofmnang Congnghc a | n d dirnvetslicfaacthongstr chi fp he ‘elméfdee L Oy .

B ¢ 3 t r. & tmisib fuly t &ba 3 nha may nhit " rthanyis li' ut cac ngun khac nhau.
c8c |m@d'ng My lakquec t QaHichdOfn nang Cong nghc aV| t Nam. Skl ful t €

danh n g hco Qllcﬁ.n«h WHR anh gf U'nh quy mdcong ¢l n h ™ " nm ¥iyt Ndimi sao cho chi

phigiavaquymoécongBica nh~™ m8y ti ehnrh/giousqnlia n hm cac I cong ngh L' t

t han MMmgtocan,hst 0, 8 ‘Lts o_l;hgeH s t | thwhi nmiliénh gi a chiphiva quy mo

congsti . Phe€hng cdflphhhyt L@€nlg Ph

Cé's chénh'lch| ngj acac giatr€ctinh. S Ii' u . &@inh cho céac nha maya& Trung QUC trong Bao cao
Triwvivng Nt nghjgi € ( WEO) n a mCB 04 6 amggNeth(EA)[ @ c rEithEp (co
thwto d a vao §n " Ing@ n ¢ a cac nha may nhi " i i tithan). Ngoai ra, c6 WhBy rag Bao cao Thid

vng NEngghldi€e (WEO) naml PAlBEndsi gulgti€ Kmitmmgomghtgi ai
ntm 2M1B LN 204 0X%nnang ©ngnghk & Indor@siad d L o § rgilnsnhGvQsudl full t €.
(Tai li u tham kifo 16).

h. ctinhtt nnEivQswd ful te cho ¢ §,dhtm th@l,‘rhﬁh;Aagatrt?uugbmhcasI|uquc

ttrong dng,tr c 8¢ nh 'ngmEryng Qlic . "iwis liu ntm 2072n0H p nh&Bncay ttonge

n& cl ncg Llea vtrungblgh(tﬁungtbmhca (12,2; 1, 6; 1,4 v° 1a33)
(1, 2; 1, 6; \% 1,36) .ahlnZm 2080 w” 1r32d)gy bRaeahnicm

Bng 3: @Qhit _pht?2r oln gou mago th qadinhd nmy i Mi_than.
Toan b sXIliMi ¢ - TItlhh l&triMr USDoid MWe

IEA WEO 20%6 TtcYOt O y N¥MO HAMp
Trung Quie Ny 7

Siéu i hyn 0,73 1,25
Trén siéuti hyn 0,83 1,46
;:q;éAo*e rThy3 75y3 blY # K HAnon
Siéu ©i hyn® 1,60
CNCN@ga Indonesia 2020 2030 2050

Trung binh ThylLd K1 / | 2 K Trung binh| ThjLd K1 [/ | 2 K
Siéu ©i hyn (600 MW} 1,46 1,09 1,82 1,41 1,37 1,03 1,72
Trén siéuti hyn 1,58 1,19 1,99 1,54 1,49 1,11 1,86
CNCNa@a ViRt Nam 2020 2030 2050

Trung binh ThjLd K1 / | 2 K Trung binh ThjLd K1 / | 2 K
Siéu i hyn 1,43 0,73 1,82 1,45 1,42 0,73 1,72
Trén siéuti hyn 1,57 0,83 1,99 1,55 1,54 0.83 1,86

n"iv, i nha mayl’in trén siéu_ti hth, gia tr trung binhcacacsliuhin civikdngnghn "y c1 ng
L%&s dng,ngdlitr s li'u  &inhchoTrungGwe , n h €mys libusga IEQ vQcac nha may siéu
tihthkhuve ntng Nam Cliut¢dIEAMIC Slc€an hs'nsidugihthikiuve ntng Nam
Avaogiatrt rung b3 nh L - ntréhsiéughithdnkihitnicg s Ful t € c ao ht©€hn ¢
nh” m@eseutiith v~ khi_ngLlauvds c nmhh "nsi;ug@ijhthkhiuvc nt ng Nam
€1 " m t tnactinhitengbinha (1, 4; 1,6 v~ 1, 52)a(lgshlosvakas) 20 2
cho ntm 2030, av"( 1t,rdungl ,b6%3 wh' c1, 43) cho ntm 2050) .

“Ch gquan Ntng | €© ng qu' c tJ, TriwWn v ng Ntng | € ng thJj gi,i, 2016 (T
Bao g m tiQn | «i trong gi.ai LoUn thi gt kIJ x©y d. ng c'ng tr3nh
5Chi ph2 Lfu t€© L« L€ ¢ chuXn h-a cho.nh m8y c¢clng sublt 2x600 MW v i



T

i tlhiami kh[lo

PHEnmo{t r ong c h €y g'lcachy tc@¥nnang Congnghg a  n alchfi WliMicong ngWZc § ¢ n h M- Pnt§ § M Ualiphéat
nhiM top trung, Tichton £ n gng ¥4 Phatvach@n Vit  man g imgdhghghglintailiu s aucd dngt €

1.
2.

3.
4.
5

I EA v NEA, D, b&8o chi ph2 phsg§t Li no, 2015.
C.c Nitng | € nan MUch, AS  -Ahi§tu Lcit‘nng vn'ghp h &tQ nch§ic tn ht"d pmS§tyr ulnig ,n t 2 ¢

. ng

chblt mang ntng | € ngo, 2018.

Nag, AK: thudt nh” m8y Li ' no, 2009.

Mot t MacDonal d, ACdp nhdt <chi ph2 phgt Li'n ¢c,a V€hng qu ¢ Anho, 2
C.c Ntkng | € ng nan MUc h, T2nh ilKinfmh hmodghi tnr omga hnant hMAgh Lv" n
https://ens.dk/sites/ens.dk/files/Globalcooperation/flexibility_in_the_power_systesh_ v28. pdf , Truy cdp ng” "y 09/ 09/ 2
n, l'inh hoUt trong nh” m§y nhi t Li  n, Bin phXm c¢c.a ch®€hng tr3
energianalyse.dk/reports/thermal _power _plant_flexibility_2018_1905
B8o c8o thift kJj k: thudt nh” m8y nhi't Li'n than Qufng Ninh.
Angora Energi ewenden, Plriogmotso Wt" tFriccrhg ne§c mh”™ m&y nhi’  t Li n. Tdp
hoUt ¢,201T g

EVNPECC1, fAB8o c8o thil/Jt kJ k: thudt nh m8y nhi t Li n than Quflng
.Vi’n Ntng | € ng, fAB&§o c§o thiJt kJ k: thudt nh” m&y nhi t Li'n tha
.EVNPECC2, fAB8o c8o0o nghi°n c¢c_ u khd{l2tom0i MWo"°, m&0yL3nhi t Li n than Vognh
.EVNPECC3, fAB8§o c8o nghi°n c¢_u kh[ thi nh m8y nhi t Li n than Vgnh
.Munawer , M. E. (2018) ; B Ls&nh gi §: Nh. ng [nh h+€e ng alu]nqus§ ct rk¥hn he L
than. TUp ch2 Khai kho8ng bQn v _-96g. TIrdupy 1c7dp Pm&t h" nh | fn 2, 2018,
.B, Ntng | € ng Hoa K8, fAChuyWn L°i nh” m8§y Li'n than sang Li ' n kh2
.Trung t©m Than sYch ¢, a | EA, iHi"n trUng c'ng ngh’ than phun tr°n
.Ch quan Ntng | € ng qu ¢ tJ, TriwWn v  ng Ntng | € ng thJj gi,i, 2016.
.S li"u k: thudt, vdn h"nh, chi ph2 L€ ¢ thu thdp tsi¢t&cdnh8nmg§ygh
LiQu L, h" th' ng Li'n. S I1i"u ph8t thrli | BIyKCS/TKKh&§o c8o Lo | € ng k
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EH

C&c blng s i wu
Cacln g . id €L ©y Hycac d tf uwQcong ngh. THicTc § ¢ ¢ hictinpl#g LWESD, gi § nt
PhEngili t h2rth rwghda wodghdntgh #eteg &strong Phl. c1. M ¢ , khdng cldb chda
thwhi ns t h a ¢ algia trthdong s.
Cong ngh Nha may nhit " tithan siéutihth
M. ¢ . Khéng chds M. ¢ ., kKhéng Ghi TL
USD 2019 2020 | 2030 2050 chdn (2020) | chda chdn (2050) | chu
- . i Thib Cao Thip Cao
Sliu ntnngkltdd hhn hbhn hhn hbn
Cong st phat ca m tf may (MWe) 600 600 600 300 800 300 800 1
Céng sl phat ca toan b nha may| 1
(MWe) 1.200 1.200 1.200 300 1.800 300 1.800
Hi ustl " thgn ( %) ,'nhd a 38 39 40 33 40 35 42 1;3:6:7
Hiu sl ", ithdn  ( %) , nhd .
trung b®nh ntm 37 38 39 33 40 35 42 1;3
Ngng m8nghc @) 7 6 3 5 15 2 A 1
Ng ng may theo Rhoth ($ tufn / n L 7 5 8 2 41 A 1
V, ngikilthud ( ntm) 30 30 30 25 40 25 40 1
Thigianxaydng ( ntm) 4 3 3 3 5 2 4| A 1
Yéu du khong gian (1000 fhMWe) - - - - - - -
SX liMi bY sung cho cac nha may pr
nhiM M i
H s cong stiil (%), ly thuy} - - - - - - -
H s cong stiil (%), bao'gm ng ng may| - - - - - - -
Q@u h3 nhdntcang got g i
T c . Lt ngnc@ngsu (% m i phat) 2 4 4 1 4 3 4/ B 1
Ph thit ithiw  ( Bet) 50 25 20 25 75 10 30| A 1
Th igiankhi  ngbin (gi ) 6 4 4 2 8,5 2 5| B 1
Th igiankhi , ng Ithh (gi ) 10 12 12 6 15 6 12| B 1
Mt i yngr _
PM 2.5 (mg/Nm) 70 70 70 50 150 20| 100| E 2:4
SO (Lkh | ©usnhh%) 86 86 95 73 95 73 95 2:4
NOx (9/GJ nhién liu) 115 113 38 152 263 38 263| C 2:4
SXIliMi tai chinh
nfu t € dat luUSDiWe)a 1,46 1,45 1,42 0,73 1,82 0,73 1,71| D;F;,G| 1;3;6;7
-trong/fd(%) t hi
-t r ondé Hi%) |
Vdh hanh & Ko ti ¢ LUnh 39.600 38.500 37.200 32.100{ 53.500 30.100| 50.300 = 1:3:6:7
(USD/ MWe/ nt m)
Vch hanh & ljo tri b * illUSD/MWh) 0,78 0,12 0,12 0,09 1,01 0,09 0,15 F 1;3
Chi phi khi , ng (USD/MWe/ln Kh i 187 52 52 42 104 42| 104 5
L ng)
Tai li" u tham khlo
1 Ea Energy Analyses v° C.c Ntng | € ng niadXnMthcahn,g fipSh §tl il'iu ,@01¥n'g Inuh t
2 Vi''n S | PatsUB)Chn slI', @, | i " u nh” m8&y Li ' n c¢c,a thJ gi,i (WEPP)
3 C§ch tiJ]lp cdn L€ ng cong h ¢ tdp LW x®©y d. ng c§c thtng s t” i ch2r
4 Phgt thrli t i La theo quy L nh c.,a B, T"i nguy°n M!i tr<€ ng 21/ 200C
5 Deutsches Institut f¢gr Wirtschaftsforschung, Chi pha kh'ri nly, cGcc n
ntng | € ng t8i tYYo kh*ng “n L nh, 2016.
6 |EA, D bg&8o chi ph2 phgt Li n, 2015.
7 ITEA, TriWn v ng nktng | € ng thJ gi.i, 2015
Ghi chu
A. Gi [ thiJt c¢c- s, clfi tifn dfn dfn theo ti°u chuXn qu ' c¢c tJ LJn ntm 2
B. Gi[ L "nh khtng c¢- s, c¢li thi'n vQ kh[l[ ntng LiQu tifJt phgp IT t nt
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.T2nh t. gi 8§ tr'3%sanpg oghGd @¢BO sg/&NmuyWn L i |~ 0,35 Ngkhn th  ng Tthdy gh
1998 https://doi.org/10.1596/82133638X).
.nW LTm blo t2nh kinh tJ] c¢c.a quy m! ctng sublt, LQ xublt §p d,ng h s’

M ¢ L, khtng chdc chdn cao |~ m c 8p d.ng theo quy L tmhB[m™ €2@20 )X hy
Hn Qu ¢ (2050) .

M. c L, khing chdc chdn (-@&#0 hhn/thblp hhn) € ¢ t2nh |~ +/

Chi ph2 Lfu t€ bao g"m chi ph2 k: thudt, mua sdm v’ x©y d. ng (EPC)
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Céng ngh Nha may nhit " tithan trén siéut i hth
M. c , khongchds| M. c , khdéng Ghi TL

USD 2019 2020 2030 2050 cheln (2020) chels cha (2050) | cha

- . ) Thib Cao Thip Cao

S liu ntnng kltBd hhn hhn hhn hhn

Cong stiliphat cam tt may (MWe) 1.000 1.000 1.000 700| 1.200 700| 1.200 1

Cong st phat ¢ atoan b nha may (MWe 1.000 1.000 1.000 700 1.200 700| 1.200 1

Hiusil "n thgn ( %) ,'nhd an 43 44 45 40 45 42 47 1;3;6;7

Hi usit d ingn (%) , nhdrang 42 43 44 40 45 42 47 1:3

b3nh ntm

Ngng m8nghbc@®) 7 6 3 5 15 2 71 A 1

Ng ng may theo Rho‘ch (S tuFn / n L | 7 5 3 3 8 2 41 A 1

V., n'gikilthud ( ntm) 30 30 30 25 40 25 40 1

Thigianxaydng ( ntm) 4 3 3 3 5 2 41 A 1

Yéu du khong gian (1000 fhMWe) - - - - - - -

SXliMi bY sung cho cac nha may phihiM

L Nm

H s cong stiil (%), ly thuy} - - - - - - -

H s cong st (%), bao'gm ng ng may - - - - - - -

Q@u h3 nhdntcang got g i

T c . Lt ngnci@ng skl (% m i phat) 5 5 5 4 5 4 5| B 1

Ph thitithiwW  ( Beth 30 25 20 25 50 10 30| A 1

Th igiankhi  ngbin (gi ) 4 4 4 2 5 2 5| B 1

Th igiankhi , ng Ihh (gi ) 12 12 12 6 15 6 12| B 1

M1 i yngr _

PM 2.5 (mg/Nr) 70 70 70 50 150 20| 100| E 24

SO, (Lkh | €usnth %) 86 86 95 73 95 73 95 2:4

NOx (9/GJ nhién liu) 115 113 38 115 263 38 263| C 2:4

SXIliMi tai chinh

nfu t € damuUSDhWe)a ( 1,63 1,61 1,60 0,86 2,06 0,86 1,94| D;F;,G| 1;3;6;7

-trong/fd) t hi

-t rondéd Hi%) |

Vdh hanh & Ho ti ¢ Lnh 61.100 59.400 57.500 46.000| 76.500 43.100{ 71.800 = 1:3:6:7

(USD/ MWe/ nt m)

Vch hanh & tfo tri birh ~ il{USD/MWh) 0,12 0,12 0,11 0,09 0,15 0,08 014 F 1;3

Chi phi khi  ng (USD/MWe/fn Kh i 54 54 54 43 108 43| 108 .

L ng)

Tai li" u tham kh[o

1. Ea Energy Analyses v C.c Ntng | € ng niaXnMthcahn,g fipSh § tl il'iu ,@01¥n'g In&uh t

22Vi'n S 1i"u ni"n ljcuPhhttm8yUDI)nCb,a tHj] gi,i (WEPP)

3. C§ch tiJJp cdn L€ ng cong h ¢ tdp LW x®©y d. ng c&§c thtng s° t i ch2r

4. Phgt thrli t°i La theo quy L nh c,a B T"i nguy°n M'i tr€ ng 21/ 20C¢C

5. Deutsches Institut fg¢r Wirtschaftsforschung, Chi ph2a khri nly, cgcc.n
ntkng | € ng t§8i tUo khtng n L nh, 2016

6. | EA, D, b&8o chi ph2 ph§gt Li n, 2015.

7. lTEA, TriWn v ng nktng | € ng thJ gi.i, 2015

Ghi chu

AL GiIT L nh c¢c- s clfi tifn dfn theo ti°u chuXn qu' c tJ LJn ntm 2050.

B. GiI L nh khtng c¢c- s cli thi n vQ kh[ ntng LiQu tilJt t. ntm 2030 L

C.T2nh t. gi 8§ tr'3sapg 9ghGd (FBO sg/ &muy\ry LPhi, nilg” cth, hg IvBly gti.Tm t hi Wu
1998, https://doi.org/10.1596/82133638 X)

D.nW LTm blo t2nh kinh tJ] ¢c,a quy m! clng sublt, LQ xublt &p d. ng h S

E. M . ¢ L, khing chdc chdn cao | m. . c 8p d,ng theo quy L tmnhB[m™M ©2@20)Xkt
Hn Qu ¢ (2050)

F. M. c L, khing chdc chdn (-@&#0 hhn/thblp hhn) € ¢ t2nh |~ +/

G. Chi ph2 Lfu t€ bao g m chi ph?2 k: thudRh€hmugm phdgp viukmy d, ng (EPC)
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T2nh |inh hoYt ¢, a c¢c8c nh” m8y nhi t Li ' n thar
V.is gi a .takdcggurc " Hdotinhchibi/n g n'm@Hut iiva gio, cac nha may nhi * iithan
cinpHilinnhot h\Wwani® g, il ‘@ Cacthéng'sc h 2 n h | Jhtinh ling idhgna nkia may nht

L"in baogm:

wPh, tTri mh):i QGlhnigWusubBR t i thi Wu hoHc thblp nhblit m”
WPh, tUlimmt:" iCllmag (sPublt danh L nh c¢c,a nh” m8§y.
wTh" i gian kh' i L, ng: Th i gian t. khi bdt Lfu vd
C- ba h3nh th._c¢c kh i L, ng: kh i L ng n-ng |~ khi
khi nh” m8y khing vdanht nh8tlk@dmgd&hgilngv'thkh igil,
vdn h”"nh trong gi ai LoY9Yn hhn 48 gi°
wT ¢ L, tktng gilm ctng sublt: L° s, thay L i trong
Thing th<€ ng, Lhn v’ c.a t ¢ L, ttng giIm ctng s
L nh tre°n pht Th?t nhgu dith@ gng tn ge€ Li, ttak nsg cd_nngg stuE
clng sublt v° t ¢ L, gilm ctng sublt LW thW hi n m
wTh” i gian vdn h"nh t i thiWu v" th i gian ng.ng
thi Wu m” nh” m8y phli ° tr4Yng th8i wvdn h”"nh sau
gian t i thiWu LW nvnhdn m&ynht rsau %ihit rnigngngt hnggy .
A
100 l.l.l.l..........l.l.l.l....lPNDI'I'I
Ti |& ting giam cdng suat

E PNet

)

5

0‘30 EEEEEEEN S E NN EEEEEEEEEEGEN EEEEEEEERN PM.II'I

E Phu tai téi thiéu
0 >

t [h]
Thei gian khéi dong

Hinh 3: Cac thongXchinh ZLi linhhoétcva nh ™ M.y L

Céac thdng 'snay thadhi n ¢ & ¢inh leh hanh quan'tng ¢ a nha may nht i Vi vdy , Wha may nhit
L'inthan hét  nglinh hdt  h h n pgnhdila gifmeh thit i thiw, gim th igiankhi nlg v t £ng
It £ nlgn c@ng skl VQuEh Qiiay, cé nhiu gili phap ¢t ¢ thAap d ng cho cac nha may i c6 hdb

khi xay d ng cac nhamaym Cacgli p h § p ctam eptrotigéin g . id €L ©y .

Bing4:Cacdii p h 8 p linh hort gga nha may ni M than [2], [4], [5].

G phap M tiéu M6 tY ¢t @eng$S Hyn chd

7richay giandp | PRQtY tri thidu | Hthrmg nghdly’  GcWiddl kadt | 76 gidn tidp c6 thdgiVm £ 10| 76 Yy B
thyld K Ty IR nrive hthang pQth. Gh 16D | St iy RE v thidu. T 1RS¢ | trong  qua
G Ny Im éhrg| S§i 06 dzAghdarbHarSstgi a | va cong sitt hiu dQng t 1] G NIt K
swii O Ny a3 maynghily G Kl yn.@iong( thurn voi nhau. Khi't [0S
suit non th te | 3 A | Yo ptQB thyp, co thds | gi¥m, phQtY tri thicdz O pxy
Koy dQng cong st phQtrycho KR g G WOy 3  SWT

thrig nghiin, nkE S5 YhatAng | Sdm khac ga vire duy tri t 1
cong s§ii S WI wi.dgodiraf St ry RS & mwe thip 1a cé
g¥A LKt L) yt &mg@hp | thdgi¥m nhu ¢u nhién IRu
t9h tri thiddz (0 NB y 3n y&UA St Y & fy KWAho@khi T
c phQtY cao vi than &h s | 95 %.

dQ/ 3  Snt ch@aWong bunker

@t nS&dqg st cach linh

hoyt.
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Chuyn t chd S6 | PHQtY tri thidu | Chuyh sang cH Se vin hanh | Chuyh sang cH S vin hanh | Chu  trinh
vin hanh hai may thylJ KTY mat may nghiln din tti v n hanh | met may nghiin gitip g¥m phQ | K Tch/ W
nghidn sang ot 5 KAAND W RS AK| t5 ti thidu xuwmg con 12,5%
may Trong qua trinh nay, nRb sx cha,| Piemtheo thi nghRY  $anh c

Swexe I Al YW rfAo nhit, | hia € cac nha may nRii Wb

t S5 YmIBYory REvnhanh. | than tji Bexbach va Heilbronn

7we.
T WdzRikrd | PhQ t¥ tri thidu | Nang §p cac Rithny” 3 dutich | ViRe nang §p h3thny 3 duS 76 vy &6
$du khida va nang thyLd K TYIR c6thdedt thiyy c8ncry aqanha | khida va thid kdk thurt gidp | &6
cyp thid kdk thurt | G Ny Im @&hg may va gidp mn hanh cac $u | gi¥n phQt¥ tri thidu t mwe | chaying
cga nha may swi Ol 2 €K phlh khac ga nha may satu | xyp xR67% Rom xuttig con 48% sujit nhizb
gian kleA 6n§ | giti hyn thict kd Prom € hai ttumay i nha may
ngYy KGOV St than lignitee 7we.

HRihrmg pHh mdm voi khYy Ny| PHth mdm hihny” 3 duSkbich

th Wdz K Ftcactgapik | f 5 KT Ac x@yidng vho

OKNY K Yy KW ®hdtheK| phép can s vin hanh nha may

gian kleA 6yS3 Ot ITWINNA | a chwn gi a cac cH Sc khei

giy¥m cong siit. Seng d a trén yéu €u aja thy

i NEhy.

776 chay piQtry) S| PHQ tS tré thidu | GMA  LIKH LI Yk & vRaA + Usrg REal  |j dzt rtl 76 vy RE
duy iy ®6 qua | thyld K TYIR| s dQg nhién Ru phQtryy K\ (i NB y 3 fE€Bg lakh Hichdi St chay va
i NlytKtrong 16 | G Ny Im @hg diumxng ho® 1|k Squa  phQtsh tri thiddzs s chay plQ | thidt kd 16
KTA swii OF 2 K G NWHIK GNP y 3 dutndy | trg co thdhGtrg givm phQt¥ | K T A

A GIB f |_chayry %8 | tri thidu. Trong d &n nghién

thyld K@y {5 ntHByBp®D ondz WNY 3 OK & | /R ¢

trnOpy 3 dOBE SHdY 3| St YK W dy/ 3 OK

GNy3 vy KISHK Syt ¢ chay piQtrg ding than lignite

SWe t 1Rl Ny ¥ caing siit | kho, gilip gfm phQtt tri thicks

o2 KTy o t 36% RomXUWG 26% Rom.
KA on§ tuabin | THEi gian kiEi | GMA LIKt LJ yt @&hvRiA t KWOyY 3 LKt LISy Thd  kd
G YA € Seng ndy K T kheA ey (i dzl 6 A YK K thEigian kikA 6n§ 15 pht. tuabin

G Ny 3 ¢théhgqua @ cho

LK SL) K &AE aS/AT dD

thrt nhanh sau khi ngng may.
Nh ng ¢fu phth c6 | ThEi gian kizi | S dQng thép ljc cao, co thixay | / KWI Fht O S eng  sut
kd cju thanh | Sengndsy K Ty d ng cac §u ph'h cé & cju nhixi @t
m/ag/thict kd | 13 Ny ¥in céhly | thanh my 3d88m bYo thei gian
iidz bR S | swii OF 2 K kheA sn§ndy KTy RPNy

[ Wdz niilJdga
nhid o p

PHQ tY tri thidu
thylLd KTy

g¥mcong sgii O 2 wcho/
cfu phth co6 thanh day trugn
thrwg.

b Wc g/p c6 thdhyp thQnhiwt,
Gdzr 0AY Kiang €t
hi?u dQng. NhRb i N2 v gy’
cOthdS WEXWSdii Ny 3 s
hiud®yy 3 G NRy 3 yneé
nhu du cao.

S dQng fRthny' 3 £ Wat |
néng yn hanh 28 gE c6 thd
gilp gbn phQtY tri thidu 5¢
10%, va trong qua trinh% h3u
thny 3 oy Ming co teLS We
s d/ 3Ny 3 §tthigu3
dung 1&n 5% ma khongl¢ (|
t 1360t

nQaquantrngdn | €u Ky tink linhrhét  ° & & thi n c6 thAtho phép vh hanh nhamayt h hn,
nh€eng, tg hthelnhdll ‘nlh’ivivickhi .nlg nh" ° mySyéntveh € a yph Lt[i nhanh
trong qué trinh & hanh. Vic vch hanh linh het gay ra ngsiim inhit v 7 cgamtl b phd. Khi
Kihpvis stgfmhiustHl t hfnggat m€" Qniayco tMam gimtiith camts b

phch chu &p stil VQvEh Qbay, b phch quanirngdn ‘lc€ quan Fl®mthmign | ¢ h hi
hhi [5].

S cfi thi n tinh linh hét ¢ a nha may phthu c vao cac Jut n h €ith @ a nha may, céng ngti n co,
lod t hantotirhnhet§ afy Ale. Vivdy ,  ‘Ing ntd, @ ¢ | €ithi ngn  ‘lc@nh toan thea ng
t Tn@h pc¢ thWTuy nhién, ni@i nghiéncuvad § n L «th ¢hentrénkkp th]gi i WL o" nigm@c
L, cfithi nvQtinhlinhhdtc anhamay. Bh g . id €L ©y t r ¥Wwwahso darh@khlin -+ mlgthi a cac
thongs 1 i ° n “iguu @ha may nhit " n’si d ngthancn g | ¢va ®u khifithi n | linh hot.
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B! ng 5: So sanh cac thon&eZli linhhdt dcwasaukhiapxhggii p h § pyntgt liilgho ¢ _
trong nha may nil  Mi’than ong [2], [4]

Céc théng 8vd Sc linh hoyit Nha may trung binh Sau qua trinh ¥ thiy’ 6 $nh hoyit

THEi gian klgkA n§ (gE) 2-10 1,3-6

Chi phi kbA 6n§ (USD/MW kA 6n§ twe thei) > 100 >100

PhQtY tri thidu (% Rom) 25-40% 10-20%

HiRu sujt (e mwe 100% ¥i) 43% 43%

HiRu sujt (€ mwe 50% ¥) 40% 40%

T 140 N y'¥h c@hg siit trung binh (%Rw/phit) 1,5-4% 3-6%

THEI gian yn hanh 1o thidu (gE) 48 8

ThEi gian ng ng may 1 thidu (gE) 48 8

h. c tinh chi phi cha@éac gli phap §ithi n | linh hdtcothm h d ytayltng " hgrh® .. ch t 2 nh s h
choty chi pnge 1 2 @& .0 Oh@BO0.0W0 USD/MW [2], [4]. Ngoai ra, minghién cu do COWI va

Ea Energy Analyses tic hin L' ko s& bhi phica cac gii phap ithin  linhhdtga nh” "'mMm8y L i
than. cC§é& n®fuc timghi@gmcu Lh “ygtonied d €l Oy

Bng 6: Qhit _p h@dxi@txho cac gi phap eithivi i Inh he t dxa trén
nghién ou chonmt n h ~ Mh@nyond 600 MW [6]

G phap et0 (i N Kii V8
6! { 52 OK 2 nyh&rtavnyy d¢org sik 600 MW)

GIYm phQt¥ trithidu (t 40% xumg 25%) 1.898.101
(Baod¥'Y 0o ©W K2t y ’hBagmednids> Kau kificn S |

va van cb, hRthrmg ofp nhivd' phong, Rihny 3 wSthick b3va

Irp trinh RRthny 3 dudtich phan tan (DCS))

¢ NyrED ¢& Ny ¥n céhd st (t 1% Ién 2%/phat)
Nang §p hthrmg DCS 156.314
CY thiRa thidt b3pghidn 424.281

C&c ctng ngh gilm thiWu * nhi, m

Onhimt qu § t trtifamch tM\ay ra cackh QUOm?® i * ng ba®€gmn h “th ¢gh & c kh eg acon
ng€gilmfm nh3n, meabh QK h € c v DohéhiEh]dnhjvn khdng khit cac nha may

nhit "withan L angcaquantin. Binphapkidi seat phattiquanfrngnti | i ° fh quan
phat tHi NOy, phat tifi b, i m n va phat thi | . Pru d € L © Y caarbin phap Kikh s o igvti L

t ng loY phat tHi néu trén.

Ki Wm so8t ph8t th[i NO

C&c ! xi t)coth\gayra ¢ada®d QUQm? i ° ng ba€gm hinh thanh ozonemkb HIL, m€a axi t

trthg axit hoa cac hsinh thai thy sinh, thit hd tai nguyén rng, gim m nhin va hinh thanh caétry, i m n

trong Fu khi quyd . D ofn dhi gifm phat tiji NO.

Trong quNOiLregtibhat b a d]phinc g hoéa he chinh sau:
1) NOkinhi t o sinhxyahda pb®ntt3nhith trong khtng |
2) NOkinhi °n 1i uodo skywhhra b  gh&8phfFanhith |i°n kI
3) NOkfit ¢ th” io sinh ra do phl[n _ ng( Tgii_ a ipMu©nt hta m |

Trong q u@antphud, khiing 20% NQL *& hinh thanh do cac ph. ng nhi t. C6 thAgiim NO nhi t
bagcachdgmnng, oxy t r othabtii}ld thit  ding tvagimthi gi aakhitu c
‘cackhuvcnhit  , ¢dao trong | ., hhi

C§ c Adim phht ti NOxco thibaogm d'c § ¢ fggiim hinhthanhNQt r ong gt §(ctge® nh L

T gi§8 &§p d.ng |° 1 EUR = 1,12 USD (t gi§ h' i Lo§8i ntm 2019 c,a NHT
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la cac cong nghkiwh soat phatth  &ph) cv ©  AcBuyWi CilNOysang cac’hp chlco m ¢ | tiguy H
thgp h h'rc g (la.cée cong nghkikh soat phat fith chp), vid n h «@m §l@ xu ng thanh M.

Vi’ ¢ hinh thanh NQtrén th ¢ t]cé th/\gll,'m thW bag céch:

Tbng quy m! bu"ng Lt LW LUt L€ ¢ Lfu v~ o nhi t

Gifm t ¢ L, Lt v t_ L- gilmmnhi "t L, ng n | a
g i |1 iMu tham khd o 2)

nWa B edlnay, co ti\ép d ng cac cong nghsau(Tai liMi tham ko 2):

[ 576 IS\NB gidp ¥n chdhinh thanh NQ@bsng cach kdn soat lRerut f Mg hoa hc va ¢ nhiriil 6 ¢
cql lj dz ru;uvmuwr( B2t g YJ&WE:CG & 8% thid kdcga bu—v Inis 3 Mg tich
phan bu] K phg ISc va hoa ten nhién IRu va khi,t S5 yi S 4 Wit hoxg meli  @du kira $ai: (1)
[ 5 rt Phat th¥ thyp | gi¥m (}xy trong by Anii S & nhkn hyn chd hinh thanh N@nhi% va NQ nhién 1Ru; (2) gvn
NO, (LNB) nhixi & RN I a, nlsm hyn chdhinh thanh N@Enhig va (3) gém theA 3 A & nfiif aVdh, nhom
hyn chd hinh thanh N@nhi3t. LNB c6 telgi¥m 50%tre 1&n mac phéat tkM NOtyA OI 0 y'm

g¥mnay cotlOF 2 KTY @

Cong ngROFA, congh  fit (XK S Zn, B ek cbng SgiRkidy a2+ G lj d2d G NUsy
phth trong 1y’ 3 yf WV ks S O SISA Bt cac buy 36 & phun qua caoy 3X S
khuv cthfld K Ty Ypibki$ 26 &o niji @  h fels dSket hip vui vin hanh cac bbag
S dQng gid qua ntib | Stet 13khi so wi nhién IRuthjLd K WD & W Erfg, t (8K Whahinh thanh NQ T 13gi¥m NG
(OFA) cqa OFAtH 3y SKTY ¢ &> wiNG®d | FK@2 Y5 Kk8thid b3grknhién [Ru va
loyi nhién IRu.h C! O P A8 WeSsdQng Kt hip vui cac budy 376 ISNB. VAs brusung gi phép
OFAchoby It NByA Ot O b DNEegTa WUSM gbm hinh thanh NQthém 10
25%.

Trong nhiu  “tng Kep, vi c gilm  In@ENO,c6 thAe h €al'WL'§ mghHhm cphattfii t heo nmh§c gt
phap It (QCVN 22: 2009/ BTNMT, QCVN 05: 2013/ BTINMT, Q
c8§c nh'nhmm§ yl alHignghwc xem x®t c8c ph&hntgr &mg §ia-@ ikghulg§n
chnhquanh@ “ilv. i | ., Kaglipbapphtthp hhn. Do L gi[mph@tdfi NOktromg n g h

khi th[i b3ag cach chuwt " iINOx nhch  “lc® quantam ngay cangd  h hn .

Ba cong ngh chinh bao’gm:
1) Nung | 4i
2 Kh™ c¢ch  n | ¢ khlng x¥%c t8c (SNCR) v~
3 Kh™ ¢ch "  n | ¢ c¢c- x%c t8&c (SCR)

7d/  H pijag nhirdeothdnung Fibsy 3 O OK  GRIth ciip Kab béyl tréh by 36 ¢hinh.
Y KA S Bdng YuRgYi gidudzhién Rdz  Ge\hick Irp voi meli  1jigwhong khfdn. Trong khu ve
burbg nung gidu nhiéndlz yt &z Ot O AcSIRNE @ ENIVDY 36 Man@;mffg/o ra
hidro xyanua (HCN), axit isocyanic (HNCO), isocyanate (NCO) vpp cdgiticd chwt )[ AGT
hnp ckyt nay cut cing & S Wt gm xung thanh N. Céng ngAnung i cho thy khWy Ny & KX
p /&3 Qn§ NQ trong cac IgA 5t tham khac®hau.

SNCR la@icongngR6n n6dy 3 YA YK @G KEWDYINEy 3 { b/ wk
0 TY @t 2 ¢ dhid tréyi digd e Bmmonia pihwng voi NQ.va gbn hip chit nay xuwg thanh
Ny. PHh wng nay pithucc rft nhidu vao nhRi 6 % ammoniady SOV 6 TY @ tcphu K
cga 10 nunge i K &y Bngdi ghdvtrén cung ga 16 nung. Pfhwng SNCR dh ra tt € nhixi ¢ $80-
1150 °Cia nhijii 68 2 K¥bying khdks bbli G&lidy NI = (sk3wed2 Eho B
tinh toan kimk  fig\@mmoniatd  Wdz biésWig cé thikha phwe typ. T 1Rkh™ khi NQ c6 thdlén
tTi 65%.

TrongcongngR{ / wz | Y'Y 2 yjalHa @YY IACL WK dS 55 ig;p?pbnﬁtjlﬁ(:)mmnohlc

va NQ ph¥h wng vui nhaug bd mX chyit xic tac va NQsx gMn xutg thanh N. SCR c6 tkh™ Sch
80%dh /2 qnf N £ Aind<l hanhe cac nwe nhiRi 6 BYp: 350400 °C.

Nung Vi

Kh chyn Rc khdng xuc
tac (SNCR)

Kh chiyn ke cé xdc tac
(SCR)

B.i PM

Vi' ¢ " tlthan dd t i phat tHi vd chil dthg h trong khong khi (PM). Cacthcd thMlam suy gim #Fm nhin

nghiém frng va c6 tigay tn hd chosc khe ga ¢ o'ni khintgpexic v i PM trong khéng khi xung

quanh, bao gn cac Wi QUQh6 Hp va tim mit h . ° nif bé@ phan bit gi a cac Kt b i m n, PMs, 1a cac

h ¢ -ngL®2nmghktd b hbbdyas5umvacach t ht ¢ clrk2tchn 4HmEs8c h
mn ‘trhg€ ¢c- nguy ch dik QUQkR bkh e dodlyc tchaingcd@tih vrig trong khdng
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thi gian d~° Wkarhmidp 8 ©u c h hn h vsdudkhi hit&ao, ghy§a caelv QUQho hb (Tai
liMi tham ko 3).

Cac Wt PM trong khéng khicoth & c hi a t hb)vaPM th ktp. $%h @ Mips Hedfirat

qu§ tttPomgtkhi Kt PMth chHd “lc¥inh thanh trongfin khi quyd t phattfiddhg kh2 . Do L -
th[it cdcnhamaynhi "i itthanchy/u | ~ Bdwa chiin kldng m t n a phat tiii PM. M t s

quc gi a L « brikiwhisoatrphat fgnhn hh chjc § ¢ | hg&@M ¢ a d nhim b i PM. Trong

qusg§ t'tr 2 nBbHMh@anhtmtlod c/hTrandlo nung, nhit  dso, i c[ cAc chidltrong than

bao gm cac khoang dii v b fulh bbay h h,ii khu Vvicm@ gl ta, ckclkhoang ¢i b a gnghihi s

Li . TQ & mgua bab hoa, cac khoanddthah Fulkiit 19 vatbthanhcact ¢ - kel BRagt h €

V' i nanometWi/pisca ul lthanhatac it h hn. Sé&ar nénjn b &a khi ¢ §c
chdl  k h § c, tnérgt@wHg; athang. TL - ,  &hk8ie n RM giau thanh @in khoang chl  ° & Kénh

thanh.

Nh3m tranh tinh tthg 6 nhim b i PM, co mts gili phap kWkh soat phatficottmapdng. Trong L -
thWphan bit cac gfi phap kih s o 8¢t qu&Ett rv' nhs alut.qug§ tr3nh L

Cachinphap kith s o Sct qu&Stbaodm:h L

9L a ch n Q8cYil otthiant.han kh&8c nhau c¢ thW c- s khtg
c.a |, x"p, th" nh phfn c8c kho8ng chblt v! ch, hs3
vi ¢ | a ch  n lo49i than d agttfn UUHccthhhhctha nhe
gug8 tr3nh ch8gy. Lo4i than t i <©u ph, thu,c v~ o
t hw s’ d, ng | ki Wm tra L, chg8y ¢, a than trong m,

9 Sh ch/Kz2tchhant.h€©, ¢ c¢c,a c¢c8c h4t than ¢ [nh h€e ng |,
c- L, m n k®m hhn khi Lt s& s[n sinh ra nhiQu ht
h® p ¢ thw I "m gi[m ph8t th[i hdt PM.

T ni Qu ch " nh c8&8&Nhii Qulki cth8yh&8yh i gian Lt v~ t[i
c8c h4t b_i m n. Tkng nhi 't L ch8y ¢- thw I "m g
sdt v~ canxi C8§c kho&ng chblt ophyg th€Qungil e&npal’
ch¥%ng ¢! LHc | Yi, Litng t_ T v ItirMu tthhammh kch&€ co hYt. b,

Cacbinphapkith s o 8§t s aucodh 8t subgrcho cAdcnhamaynhi ' it hanhhashng v
Kiwh s o8&t s a'ucoqiuln ginr 3Ln§Mpbat tifi h&4 PM. Cac bin phap nay bao gn:

1B, I ¢c b_,i tonh Li n (ESP)

9B, | ¢ t¥% hoHc b, | ¢ vIi

T M8y h¥%t b,i b<33ng kh2 xo08y (xyclon)
T B, I ¢ Xm

B lchi t onnvab [Lcithila cac cong nglph bihnhl v ©  dad cak congadin © vy’ ¢ héel
Loy .
B lchi tomh Li

B, lchi t omamtlodthi/tb il chadbh [ckhikhdsdng d, mgt @ethh tac Kt co

trong khi tfi. Trongb I chi t onn,h tLhngaicktthi®n ‘lcdht !4 qua Bha gwi ai Lo
L &h FUtién, cac Htrothdvapbimn ¢ - ké ch€ i h®@i ¢ ctbukle yh Igg Yath hai cac

hG& “E#ht vathu Hbag cachbsungthémmt "ndc ¥k "ibvi L &p xoay ciu hdbm t

chiQu. Cuicung,cacB ¢ - kcd oah h&h@thulM. Quab lchi t omKnindngvakhb i

thoat ra khi * ng khéi nha may4].
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H3®nh 4: Nguy®°n tac thhotht LLiMng (cTvia Hdii MuZ a hba k h
B, I ctui
B [ cvii(congilab I ctai)lamtgili phap Hhi uqu L!WoU b cacht ‘Inép B Il c thicé ttWol b
ofn 100% Hicfcactt ¢ - kca d pmtt [Bn@apn| ncackt c - kehix th h (HroEL um. B
[c t Yangbaolgrem ttiihG , d ingkinh khgh@ 2 5'@mt Ik ‘@gt tiémxihg. QU th |
khithit bi'n g tdua)pvi /hikhuve L 8y4 e@dcdilU mieliconkhongkhic h Li quz
b I c.Hhehlgavics dngh [ ctiilanotbras cdnkhaln “ik idongkhi,t - | " mm tnit°nug t
| “@ g L Bthoxaclglt. Ngoaira, bl ¢t Yjinhlt, iddngkhithph h Aumu nkéo daituith ¢ a
b I c. Qmadylamtiéuin t h ° m’ nnghAlalhy méat kB{Tai liMi tham kho 5).
Kh | €u hu8nh

Thancéchamt "~ hg@h | €ushhyid@ihu ch v ° ng¥Rndrdng khdng 65510% tr ng

| “@g. Khic ttibhaynpft|® | ©uh hdcBuy thanh S@vamtt | nh L ‘& chuyi thanh
SO L *e& thli ra khdng khi i khéng c6 bin - p h § pAkiVih ‘s@at. Phat fi SO, 1a m t trong cac nguyén
nh©n c¢ch2nh g@&yitnathng€aa xaixti th - Edr o § i v ‘0 WmHe Trang Gua trinh
kh | €usnhuy Rrg@Qgi Li t retnlginightd t h

C6 ba cong nghc h 2 WK | [*€ uBnhhtrong than:
1. R ' a than
2. L c €t
3.L ¢ kht

Roa than

Rathanlamt ph€ehnb€8inhuhrongktihdng. Bim€phS§p n"y thyng g
ngan. Nun n g, | '€ u8nthtrong than m c cao, quy trinh ra than vt Iy c6 hi u qu trong lam gim ham

| @ g | @ Hhbilt la W ching'tn td trong than vin'n g, tl€h higao.lM c gilm & ° & @

thu ¢ vao than do thanh ph ¢ a than c6 theé s khac bitl n. Cac quy trinhra  t h’a& phar’tk@o quy

tinhr avd Iy hotbr ahdahc, tr ong ° tgratdh!Inigapli@ehiuh hn. Quwwdt r 3 nh
lycothl'& chia ththnh 04 giai Lo

1. X I T ban Lfu,
2.X 1T than m n,
3. X I'T than tht

4, X' T ho"n thi n.

Tr.€ ti°n, %rfdngt henghiilvdmhan I8l blag cachsangt. Tip t heo, fthr ong
X ly than mn vathan thd, mchill n g “(ntgh @ ¢ ) “rckgi@ vao than. Cact% than niGh h nilén va

I ‘& tach khiphfntrénca| pnQr. Cactpchidintb g h hedbyra k@ ikhuv ¢ L §'yi cung@an ph

I ‘& &y kho (Tai li u tham kifo 8).
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L2c at

Trongcachth nglc 885Gl ‘& lodbh sau qu & Khithi n it 88 xGc v im t chElhbp th , co

thWam tchHl| ng hdbchlirdadth g b %n, ;K hda ta hbb pH1© ng v i chii hbp th . ChHl higp

th t ht n‘gngnii €1 © L§ v!i (cantacodmvib ahg@nt Qac ok thhkhac p h2 r
c6 th\la voi, magie oxit, ammonia va natri cacbonat/ Tkh ¢ acacthitb ¢ . t€ d %ng L §99% ! | | -
'iv iSO,vakhdn g 60 i SI0s. Ngoaiviclod b cac hpchidll €usnththifblc .t€ cithg | o
b cac nhom chHi khac khéng mong mun trong khi tlii  n hy@gan hoxy héavacaclhi . H3inh d€
L Oy mavidhvQmth thnglc  te

.6 1K aw

K

7<
ravawaNp
i Y Ké\'dzt‘[—» ESP L D<t——»| Thap
. vdzy & GN | KY LI sy 3
. TY
[/ QU Gt A
bw o e
) ) LK Yy
Khi oxy h6 ———»f > 13 dKny3

Hinh 5. HVthXng IXc ot (Tai liMi tham kho 6)

H thnglc  t@ongHinh5lamth thngWLih3nh,  talomtg tth8§mbm p.mgmge€ heo |
d. ng. B¥nc LBhmiv  d€e " phun ¢ &Hhwxi§ickhithi v ChtLudgieu
hgpth vapin ngvi L§ vii. Thtngl qi®nmnghi§ pdp hun§ tlkak@emit hb ay
ne.Khititi/ptc Li qua, khhs&phn gH noe,@ytt c 8€ gHitbiloY b vakhiltHi

L' ‘& thi ra khéng khi. Mt ph, phi¥n ¢ a h th ngl ¢ |, t@ thth cao c6 t ‘& thu A i va ban (Tai liu

tham kHo 6).

. Vi tNam, nh@u nha may nhi “immRn‘ gfnbd , d o clivi “nn@E ¢ s&d, ng lam chl hip th

[Wol b SO.  NEWithiftvash c¢ - reonla nit@ili phap kift hWkh LI € u8nhh Tuy nhién,
giliphdpnaycoms n h € Wh sau:

So v, i Lg vii, ne ¢ hihWwip d-hnkd ntnd «blikh) treny . c, ah i
n€ ¢ biWwWn thblp hhn trong L§ v?1ij

T"c L, d,ng chl[y cao

K2ch the ¢ thijJgt b~ 1. n

L™ chblt hblp th, c¢c- t2nh &£tn m,n, [nh h€ ng LJ/]n m!

(Tai li u tham kifo 9)

Hiusiligavics dng . @b8ph thucvaotc , dongclfyca _rc8W. T c | dong clfy cao

cho phép kh ' ‘& nhiQu SQ. Tuy nhién,tc , Hongclfy cao | "m ttng& diivicpiih2z v~
L § n"tigi &chiphivahiusi . ivpit c , dongclfyth ct] hiusHl “tnh En c 56%66% (Tai

li" utham kifo 10).

L>c khd

Qua trinh’lc khd bao'gm m tchiihbpth k ht ; n ¢ hte" | tkBo. @b thh cfn "Ll ®ghiQh nh

thanh ca&c E mn (g ¥nh 2650 micromet). SEL ‘& hp th vagi 19 bag b I cthi. S hip th khi
di nrakhichithipth k h1 cL® hm v~ o k h?! Hcac bBamh#p tip trongdh [ e.tC& hth ng
kh | €usnhu k haghdth®vilod t han "ng hélmhgh €do i din ghngi®a
chill n. T I kh | €usnthgulacachth ng k hagthph @ hnicad thn g @it " mc
50-60% (Tai i u tham kifo 6).

h, ¢c t2nh chi p h?
D€i L ©wghlpcact Ii' u kinh ¥]va hi u swl chinh c6 tinh il U Hi' n. Cac chi phi c6 M. ‘& b
sungvaodliu chi ph?2 ¢ hwo  tiEhghgphun khdng a8 m cad fi th' ng nay. Gn pHi Qddp

rng bén &hh cac cdng nghtrén, con cé cac cong ngk/T h p c6 thAL ng th i loU by, céc chidl & nhj m. Céac
congnghn "y khemdgl L @y .
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Hthmmg kh NO, Kidmn soat hjt bQ Kh f WdinIK dz

Loyi h_thrng SCR Belichi ey K S 13O WW RGy3 St @s A
/I KA WK N RESUSDH/MWe) | 0,040,05 0,0450,05 0,280,40

Céc chi phi o $S{h br sung

(USD/MWe) 6.3007.700 5.0006.000 20.000

T 1”Jam gich (%) 85%92% 98%99% 95%99%

1,2%M = p°Fi v than c6 ham
t Y3 Evdzhyi dz

Tiéu trRS %0 (MWh/MW-e 29%64% g -
Q ( ) TR 1,5%H = £ Fp vis than c¢cd ham
f V3 f EldzaK dz
Tai IRu tham ko [1] [4], [7] [6]
Tai li" u tham khlo
1. Goula, M.A, Thitsirki, M,.Ber eketi dou, O., Latsios, H., AThifJt Jwh WM Itk r©g W®neE
(SCR) tr°n ¢c8c |, hhi Lt thano, 2007
2. Hallv® c¢,,ngiC8c ph€ehng 8n ki Wm so8t ph8t thEFi a®it20606h cho c8c |, hl
3. Jianyi Lu & Xudan Ren, APh©®n t2ch v" thl[o ludn vQ sthadaoh 2014h v~
4. nYi h ¢ Calgary, iBGilBocdbci ntaghl & ngo, 2018
5. BritannicanhhfiKmWhhEogygmk$€ué8§t c8&c hdt b_i o6, 2020
6. Trung t©m Than sUYch c¢c,a I EA, AC8c b€ ¢ tifln trong kiWm so8t ! nhi
7. Howard, D.B., Thé, J:, Soria, R., Fann, N., Schaeffer, R., Sapthas,J ﬁC§c °I°i 2ch cho s_c kh, e v™ chi
chuXn ph§t thli vdt c¢hblt dLIngTh'etng h p:'c,:a§c,11rnzg l\Blcbéthrnﬁzngod_quﬂl
430, 2019
8. C.c Bl[o v’ Mi tr<dmtg tHo aguks8. ,t riffR had ,t hla9n9 5
9. Nguyenv”™ c, iG8s. qus8 tr3nh kh’ | @u hu8nh trong kh2z thr[i bng n€e c bi
Energies, 2020
10. Caiazzov © ¢ _,ngiKh | €u hu8nh b3ung absurcg bl 'wWnt: h Milg h@mh diblhnda ., ®BOi tr € n

v.ng,. 2012
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H H

K®o d"i v,ng L i c¢c8c nh” m8y nhi t Li n than

M0 t[ tom tdbcong ngh

K®o d~iigwacaonmpariay nii " dthanlnhincélamtgii p h § p’inha&hvagith I&hin
LWHuy tri cong sHivch hanh hintd |,  d o ¢ hgithpp th2h@tiFmsByi ful t € Hmmg su

Céac nha may nhi ~rithan | nla nglin cung &b chinh® Vi' t Nam trong nhng thdp K qua. Khi mt nha
m8&y L « dii hVHcB03AR5E n'Lin? rttin cdy ¢ a may méwva h th’ ng c6 thE suy gim, lam
gfmkhintng wogwadhgdb t tng chi p havaoRishMghimpvoc th chi n ndt géi cong
vicln h h3ngiliquw}vi cs ach a-clitth - thay thjcac Whg m ¢, h th ng tdy thu ¢ vao tinh tthg
hi ntdlacnthifvamang¥inhiufi 2 ch. " fghHiwsgd t m*h gt c f@n gc& thi n, vi
d. : théng qua f thi n hi u stHl lam $&h khi th.

K®o d”*i "' v( ﬁ@Ehhlh\@lm c L2ch,ckmthi™ mif yQgft v i trthg thai ban
LFuvQkhfn Lt ng . ngum wgsuHl va chi phi O&M. Tuy nhlen gfm viva m ¢ | Ehinh xac ca m t gili
ph§p dpnslEe v Qidhnhcho phu'hp v itinh tthg hi n td ¢ a nha may vagph, thu c vao thi} k/j

cachthcvahhanh,cacHd nlg c h'xthichib€tcr € - . . . " dvghdanh d ki/J@mongwnitn
trong t @mhamaysladkcacns . Do Ji nlith ahumkéo daiy n gic la nha may khéng
Lhnfngim™ | i/hcicyud &imh UJa k thud ph c % [Taili u tham kifo 5].

Trong O4n nang Cong nghnay, gflnhvic k®o dii nw) nnn§k L i

n€ ¢ th ¢ hi' ' n sau kholng 30 ntm vdn h” nh b3nh t|
Ctng t&c blo tr3 L€ c th c hi " n theo L¥ng kJ ho9
Cho ph®p nh” m8y vdn h”"nh v, _ i t° " cung . ng dgfn
Trong ph4m vi ng®©n s8ch O&M d, ki/Jn ban Lfu,

k ho

nW k®o d”"i v, ng L i ofng 20 ntm

Ch fgiihthtiith:Vic k®o dii nw nnn&hga L iphlithay thjcac Whg mc hin
cO W ching it hh td i th k: thud. Gi ihthtuith cothMm h ay L 8y thike vao thif k/jmay
moc, tinh tkhg hdt | ngvafo tnh#s LTrong ‘nht h & 8)gi i H¥hHu i ehhc a cac thi} b
ph thu c vao nhQu y}]Jt baogmtlnh tithg b réo, mcsuyg[‘m khin £ n g  ddg akimldd, tinh tithg
b o m, n, tkwalmthnmin c!]sSLchgll,’thlchberﬂ a[2].

Tinhtthghn g hW hinhlg & cac Bhg m ¢ chinh nh” nm8o@nibaytronghh g 7i dl€oy .

nWh c hi n kéo dai tui th , nha may 8d ng wch hanh trong mt khoing thi g i “ang kéo daie 6-9
thang.

L TE ® hghy8 um tnglinkinhphid § n L @bhavi ckd kJhothvaqyn | T Nphlithgnh  h
Idp ban q@in Iy d an vQk: thudt ,HI thfu mua stn, qun ly thi cong, kikh tra va chy th .

Tuy thy c vao tinh tthg th c /] cac khgm ccongvic v~  c hi PILTE ¢ ainftnha qéayahit L
L'inthan hin ¢ ° ngtchtidphan b n h € s a w thanTKa 5. | i

Céc y hhg m ¢ chinh:

S a ch_a h th  ng Li n

Thay thJ] h™ th ng thi/Jt b v’ Li Qu khi Wn

NOng cblp hoHc thay thJ m8y nghiQn (cung cblp v~ x’
NOng c¢blp | hhi

TOn trang kuab®m (rcang hM8y phst Li  n)

H  th  ng € ¢ (trao L"i nhi t cho thifJt b nge€eng

n s
C&8c nh” x+€ ng
V' sinh h' th ng kh2 thri

nWk ®o d “‘iic acamnba mAy nhi " r’than, caicthgm ctrong fn g . id €L @ng 8)d B Lc&lLl
tu, thay tij nang &y hdb t ©n nhkB.ang L

32



Bing 7.Ah® g dhhbinhlva cac hng mc [TailiMi tham ktho 2]

Hyng mc Rao 76 m/ 76 M X6i mon Bao mon | Téachtp B0 p
chu trinh | chu trinh bé-tdbng
thyp cao
[ 5 KTA HyngmQ@ HT, X X X X X
Sy, S \Bhg g Caclo Trng va 7 \8hg Céc pkh Caclo
diyy KTA ( phrnchy S nng bén trong phry 1S
buy 3 KTA| é&psut trong S \Bhgrng
I6ng cao din khi/
KTi ¢
¢ dzND A y R6to va xilanh, X X X X X
v/bvan,biy 3 | Cacle Caclo Canh qujt
HP va IP phrn chy phrn tidp ap suit
ap suyit xdc i thyp
cao khéng khi,
SG tim,
nhidi ¢ $
Phh ding | Thid b3gia nhi, X X X X
chung quyt ID, qujt FD, Quit, Quyt ID, Méng
(BOP) quyd  t lerg E ¥ng E ¥wg E ¥wg
nghidn than nghia nghidn nghidn
than, thict than, thict than
b3gia b3gia
nhi3b nhi?b
H3thrng WY K QI X X X X
lam nhva | LIKdzy {1 KN . TYZ- | . T Wb
Ll W | mé-i T Gl 01T 07T
am by KX o W
R y W gjp
PRy =8 A| May phat, may X X X
bidh thd, trym
S vao, ks ngHl
mych
PHh xay at A Eng,iknng X X X
d ng dan thép, mong
ding
Khac Dhg @ hthrwg
Sdu khida sy h
thry 3 dukbica
phQtr
Bing 8. yidvaacagh nfj mc chinh ¥a nha may nil Mt than [Tai liMi tham kho 2]
Be phrn Kidn tra Hoyt Tth b N Y 3031 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49
Seng Sujt
0y N"
NHY K 7yitu 4 X X X X X
7yA  Gdz 1K 2 X X X X X
7% HT Thay thd 28 X
7 \8hgdy KT Thaytkd 40
chinh
Tuabin  7yitu 12 X X
KTA 797 (Gdz {K 4 X X X X
A 'e Rotor HP & IP Tan trang 16 X X
Rotor LP Tan trang 28
Buy'3 KTA Thaytd 28
May phat Téan trang 16 X X
H3 TB lam néng Tan trang 30 X
thmg Yy W
cyp . Wy K Y3 W Tan trang 30 X
y We
Thid b3 May phat Tan trang 20 X
S%  Bidhthd Thay nmi 30 X
Mo-i T Tantrang 10 X X
DCs Nang §p 10 X X
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B phrn Kidm tra Hoyt Th b N Y 30 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 4849

Seng suyt
oy N’

7 du Giao dRY d8 A Nang §p 10 X X
khida va  khidn
chahuy

Phan t K NngiEhah Tantrang 12 X X
E¥wg t KNyng#rav Tantrang 12 X X
thanva Phunim Tan trang 12 X X

tro

Xay Khung thép {oTyi ¢ 25

dng Maivamp Sacha 25

n"iv.im tnhamaynhit "i it hvaminhlfrisid 4L t° e trinh®ay trondlng sau (Bng 9).
Bing 9. Tnsmt vitu chonha may nM Mithan [Tai liMi tham kho 2]

Khuv c Thdloyi Th sujt ThEi gian
6y NYO (tuth)
NH: K TA 7yi tu 4 10 tuth
Trung tu 2 4 tuth
¢ dzND Ay 8¢ | 7yitu 12* 10 tuth
Trung tu 4* 4 tuth

K®o d~ii vnmg ntiig¢nyhul icl ng I/Jnv eichupd aitsand cac I8 nhién li u khac, vi
d. : nhién li u sinh khi, n i dung nay &L ‘& thlo luch trong phn ti/p theo Qc h JJE M g trhiénliug a
c§8§c nh'n. m§y Li

T&cnd/hhiusudt Wb tinkvah hanh

Vic k®o didacnkamaygnhil thannfmmec L 2 ¢ h " wsuig atéac Aha méy hi o, vi
vdyhi ustHisSk ht n g " ihditethigd h hn Kk hWsp gihilu$wilg bia [rai IE u tham kiffo 2].

Kh['n £ n QtJ/Ed acac nha may nhi ~fthan, vigd: th igiankhi  ngvakifn £t ng ~¢ad thd ‘at

cfithi nnh LTE do vi c trivd khai cac hth ng kiwh soattt h hn ufhdmkifo 12] . Tuyngnhi °n,
nay khong ttM'n h * rg€m ¢ | f ng quat. N6i chung,’thigiankhi _nlg v~ chi “@doidda khtn
nhng t hWEINLTEL

T§cn §/nin cphat thli

B[nthangii ph&p k®0 &hi akgy nggEt lhay EHtnhhiusEvom? i° ntgr'® €

qua cac giatiphattfiti L a c Hib i pv ®TE, céc gia trnay co thhghiémngg h hn Eu§c y ° |
b a fu. N/ c61i hotb babbu ¢, nh ng di ti/J ti/p theo c6 t\L. “& th ¢ hi n trong gli phap LTE.

Tri Wi v ng vQnghién ¢ u va phat tri\d

Hin c¢ h©aaooQnh nig , bpBattid L S\h ¢h n & trong cong nghl i ° n JJugiligpmap Kéo dai

vV ., n gcadnhamaynhi " rthan|n. Tuy nhién,vis | “@gl ncacnhamaynhi ‘nit han4 ljng ho
trén pim vitoan §u , ° ntayk@ ng raag cac dii phap LTE nhin chunggsnang H nh ng di thi n.

Vid, vQcacd anhi nt4

Nhamay Nhit "t i Ni nh B3 nHA  tg¢ nlkim W9d¢ 4hdd méy tungap vit ng cong sk

thifk]l © 100 MW (4 x tthan (ARCu@tiing hkeiu It hct mdvi K mi. wS@u 48
vdh h”" nh Whemmg m8ykhdng2884itk yvhcnl iv ~ io *rlgeec gia.

HMhX1 g | : Nanb ¢pivoiphunUD (et . dao) tronfighih, LBMH K&nhb | u hhi,
suHl 1 + 2%, khong hinh thanh tro,%éo dai chu&hot  n ¢ alo, gimt I caebontn g trong tro X,

gifmn'n g, NO.

Tuabin: CAc tuabin sl, 2, 3 sau khi thay fli’ « G4h, oy’ n "nth [m bfo cong stilva hi u suithi/p kit 30

+ 32%. Hi n nay, tuabin’s4 c6 th i gian veh hanh dai, cac canh'gw mai mon, cacf monfn h “ m¢@h L In

I nh va lam cho tuabinda hanh vi hi u stithip t 27% + 28%, d ki/h €L ‘@& thay tijvaon £t m 202 3.
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STT 7X tinh k thurt 7 TYR Tuabin 1 Tuabin 2 Tuabin 3 Tuabin 4
1 |bNY Gfl& Y bNY 2019 2018 2016
2 | céng sl HISmac MW 25 25 27 25
3 | T [Rnhiz kJ/kWh 11.243,9 11.207,9 11.246 13.100
4 | Hiru sujt % 32,02 32,12 32,01 27,48

Mayphat:C§c m8§y ‘pciplcaRivid pL € 8§ amivAh th ngkich ngt L « ° dtkay th]b3ag

Unitrol 6080, c6s'n ‘'nth v ™ Ldg n g Nt inn 2 @@ nhién ffua yd ntghkd i | nk 16 Bag

dfu DO niRn gifm ’Ingetro X, SQ,, NO trong cdng nghs[n xuHl, khdo ph c6 nhimkhitHi.H thng r hl e
bfov ki thuds Si e me'mshaylttie ho 04 nh - mnirbigy 8Spph &t rmkim& mg 200 9
2010.

May bitn 4g May bih 4p TL, T3Enxul ntm 2000 VHap Z20TU 86, mc M & 1ythidt, in, 1am

t tnqgl ®intng ¢tmdybhdphd ki/h €L ‘& thay thjvaog i alh 20232025. Gu dao 110

k V °Eteay Bag du dao SFEL10 kV va §u dao 35 kV thayBagt cfu dao ch©m Khé mgn & €n
sinxudl ntm 2005.

HMthXng o Iy phat tHi: Nang ¢ h th' n g Qulkhiwi ESP vi EPICII va SIR4 ¢ a Alstom (20132014).

Nh”™ m@y chi€ahcg mMGD,W SyKR thll SO, NO«(d ki/hldp HE t r ony 2083 ai L
2026). Théng qua hth' ng theo ddi khithit L, ngtr ctuyh, nn g, dO, SQvaNQLQ L BgmrAc tiéu

chu$r cho phép @khi thi trong QCVN 22:20089.

Nang @ p hMthXng cung'ep v ~ v lthanuldp t Hibinh tich ap khi, thay mm b h, @ vang# lam mat
(2020:2021).

h, c tinh chi phi

M, tnghiéncuqu ctJtheo [Tailiuthamkifo 2] L« t2nh to&n ahi mEy ko

tinht n £ mh hanhth 3 0/h L n £ B0 dhdimt nha may nhit i than céng dtil
chotiffng c h.ictifthla257&®u USD,
d@ LOoy.

100 OV MW, L i
t €026 gi u USBAVIWGN h € mia trong fing

B! ng 10. Chi phi cac'mg m\c 1l kéo dai tli thxt i nha may nHil M than [Tai liMi tham ktho 2]

Be phrn Kidm tra Hoyli er§ Tthsujt = Chi phi trén 30313233 3435363738394041 424344454647 4849
OYNY M STHY
(tri%u USD)
NHA K T7yitu 4 20,1 1 1 1 1 1
7yA Gdz 1 KN 2 2,31 1 1 1 1 1
78 HT Thay tkd 28 1,54
7 \8hgdy KTA ThaytkHd 40 12,32 1
¢ dzl 6 A y7yitu 12 12,32 1 1
y W 7yA  Gdz 1 KN 4 1,54 1 1 1 1
Rotor HP & IP Tan trang 16 12,32 1 1
Rotor LP Tan trang 28 9,24
Buy 3 KTA Thay thd 28 3,08
May phat Tan trang 16 3,08 1 1
Hthrmggp ¢ . £ Y ©§ 5 yTantrang 30 3,08 1
y W . Wy K 3 Wy =Tan trang 30 6,16 1
Thid b33 70 May phat Tan trang 20 7,7 1
Bidh thd Thay ni 30 4,62 1
Mo-i T Tan trang 10 3,08 1 1
7 du khidn va DCS Nang §p 10 3,08 1 1
chrhuy  Giao dRY d8khica Nang §p 10 3,08 1 1
t KNyngEt K N yEngihah Tan trang 12 7,7 1 1
than va tro PhanE ¥\g tro Tan trang 12 3,08 1 1
Phunim Tan trang 12 4,62 1 1
Xay dng Khung thép { Oyi f 25 3,08
Mai varp Sacha 25 1,54

/ KA LIKN tikuysh) y NY
Tring chi phi {riu USD)
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CXn nang Cong nghn a n %t M ¢ Qcapg /JLki ¢ kéo dai tui th ¢ a cAc nha may nhi
1520 nHamma h L 2 ¢ h, c kha may Qgrrmy i

" than trong

c @& nl ib funT nf chi phi kéo dai tu th
nhamayla0,24tru Eur o/ MW vti €261nrigu USD/MW.

DoNhaméayhit "i.i Ni nh BA thi thcgmleo dai fuith 2 0
k ht n°gcchla€;C)§n nang cn'ty nihi phitkkéodai fuith nha may chotoan b2 0 nt m
khong 620t ' ngi t ‘©h mgyy i 0,27 tri u USD/MW, d a

ntm v°©

gphhay thg h 2

t yc°timh cphi cho thg Hthg m c.

[ KA WK N Ve GSONI) 2020 2030 2050
D an: Nha may nfb
D li3u VRsNam S bAyKu. W 0,27 0,27 0,27
GNYyKs) aT o
. Gim nang Céng ngb
D liRu que td 7t yycha 0,26 0,26 0,26
WSP USA 0,26 0,26 0,26
Quw Gim nang Cong 0,26 0,26 0,26
nghnay
- 7 \8hg cong Re trpg . . .
D béo E dz Rg\Shi phi (%) 100% 100% 100%

Chiphivhhanhvapo t r 3 ( Offa M)l @ayitrintrgng pAm vi ngan sach O&M dki/hb a |fu thy

nhién, chi phl O&M ¢ L' nh trung binh cé Wt + n Gt rnchn g Yg i ka® o L(f)lsoyv ,

Lfu Wgha hpv icackhdn tf8 i tfri@hit

t r on gkéodain g
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Blngd liu

Cong ngh K®o d~ i inkamagnhilt ' than
M. ¢ ., Khéng M. ¢ ., Khéng Ghi
2020 2030 2050 chdas chda 2030 chda chda 2050 cha s
oo . Thib Cao Thibp Cao
S liu Nt nmy kit hhn hhn hhn hhn
Cong stilphat cam tf may (MW) 600 600 600 300 1000 300 1000
Hi usHl " thfn W i%) dhnhl -1 -1 -1 0 -3 0 -3 A 1,6,7
Hi usl ri, thdn VL i%) . @han 1 1 1 0 3 0 3 A 167
trung b3®nh ntm
Ngng m8§nghc €\nlv%) +0 +0 +0 +0 +1 +0 +1 A 6
Ng ng may theoRhoth (S tufn /  ntn  +0 +0 +0 +0 +1 +0 +1 A 6
V., n'gikithud ( ntm) +20 +20 +20 +10 +20 +10 +20
Thigianxdydng ( ntm)
Yéu du khong gian (1000#MW)
Chli h3 nh{[ntchng gl g i
T c . Lt ngnci@ng skl (% m i phat) +0 +0 +0 +0 +0 +0 +0 A 2
Ph thit i thiw (% trén’tng 1) +0 +0 +0 +0 +0 +0 +0 A 2
Th igiankfii | ntyEin (di ) +0 +0 +0 +0 +0 +0 +0 A 2
Th igiankhi _ ng Ihh (gi ) +0 +0 +0 +0 +0 +0 +0 A 2
Mt i ° ngr €
PM2.5 (% sov, i 100% duing than) +0 +0 +0 +0 +0 +0 +0 A 6
SO, (% so y i 100% dung than) +0 +0 +0 +0 +0 +0 +0 A 6
NOx (% so v i 100% dung than) +0 +0 +0 +0 +0 +0 +0 A 6
S lifutdichinh( USD ntm 201
nfu t € d an b USDgviwe)a +0,26 | +0,26 | +026 | +0,1 +0,3 +0,1 +0,3 AB 1,2,6,7
-trong/fd - thi - - - - - - -
-trone HE- | - - - - - - -
VFlw hanh & jo tri ¢ L nh (% so vi 100% +3% +3% +3% +1% +5% +1% +50 A 16,7
dung than)
V@ hanh & o tri bi/h " il{% so v i 100% 0% 0% 0% 0% +3% 0% +3% A 16,7
dung than)
Ghi chu
A  Giatrtoythuc v~ o n'lm” bE&GAtHWh ns t hdly  cBinhsovigiatrbagu L( Lgimgv nh€)t ham s
B Giatrtaythy cvaogidfrca nh ™ | misTE, tuy mhién, chi phich hanh va fo tri ¢ L'nhbinh quancotht + n Gt mdin g thgkéoe
d”i Vvisowg v ingbfalnhifhpyicickhdn tf§i tfBhit t r o n gkéodaing L
C Gifnh'ngkitfica c&c n'In" tch&%mmltrong giihth cho phép.ca ¢ § cn phapry. b
D Chi fuha€Eesk h§c n hsyph thuScrvap pmvicongvicnthi. M ¢ ¢ h i’ c péu 2whiln€© c § og htpr W& hinh
trong tigav,nmhg ‘lm§y®dE€d i th°m 20 ntm. )
E Giatr ph_ thy cvao giéqt’rq a nh”  miSTE, tuy nhien, chi phieh hanh va fo tri ¢ I;’ph binh quancé i £ n Gt rnchn g thkéoz
d" i visowg Lv, 6 ingbfanhihpyicackhdn tf@i tfr@hit t r o n gkéadaing L
Tai li" u tham khlo

[ 1]
(2]

(3]
[4]
[3]

(6]
(7]

| EA, #APh®hivavnc th “onhgiatnpeny cp @8 ©®dRi019, ng L
Parsons Br iltichk@ réydHar va Khi 2014
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/315717/coal_and_gass.&8kmptio
S. Thoéas, ifiik nnhg ’tinNsdyn gngltch 13, § 10, trang 767786, 1988, doi: https://doi.org/10.1016/036042(88)90060
6.
EI'A, APh©n t2ch "tvAvVn ph2n gadronsy dp mE0099° i L
C.c  Nit‘mngvalBig " ilKhi hdi (Anh),Chiphi Phatin, Th&ng 12 ntm 2013
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/269888/131217_Electricity Generation_costsceepoet_D
2013_Final.pdf
CcNtngnd €npdknh W~ Enelfuycdnyegh-Nhi'D m§y’ nngt npgngltve LESkBUVvC 0, 2016 .
EPRI ,ngdh@hungQgili ph&p k®d da hi ' nve&yng rhién fiu hoa thth, 1986.
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M0 t[ tom tdbcong ngh

n n g tdmmonia trong cac nha may rthi ' i i tithan phun la cong ngls d ng ammonia (Nk) lam nhién

li" u thay tdjcho m t phfn

S d. ng ammonia lam nhién li trong cac h&

H

n ng Lt tanmmm&oi ah” m8y Li n than

‘hg&han. Thankt v~ ammo'nci a @a¥%meg§ al @l ti/jl

nig'nlg tddkHnt ng [m tme&khiti CO. ¢ a
cacnhamaynhi ‘'mit han. Ngo “tiammorigBrsinb @itmuivdpih t'h a i hrh'ny,
gilm tich} tro trén mkHbtruyQ nhit, gidp dithi nhiusw |, h hi . "tT ubs crah a vadi,

dling
nhi

nhit . dhay B ¢aammoniacothy ©y kh - k'le'tnnnbtngrolmg tviong "o §Quar 3 nh

trinh nay hinh thanh n

" hg®IO L § nW akmmoni a

th' ng hgp th NO« s d ng cdng ngh kiwh soéat khi thi ch, L, ng tién tih (S @Ehuiywi hoa éx 2 t
thanh hai nguyéntn i t h_ owd thAgiFequy/ hi u qu vieh Qtidy [Tai li u tham kiffo 6].

Sh congnghl’ng 't ammoothhinl @ r ongi hB@y: d€

t Kdbdz K

. G

¢KGy 3

GAdLI £ A _Q Khang khi xu
f 4 ’ uanh
/ [s s Vdzy (i 3 AN

o/ .
. G Snu
S (GAH)

khil__:5 L /

+5A _‘l Hl
- .
| v dzy U

Voi phun ﬁ 'ul Thingxody . ¢ 3 (IDF)
|
' 5y3
o GAdLIT 3 GNN S2 GKEyK Khong khi xu
O
vdzy & 1 KN
chinh (PAF) vdzyu s
(Ghichl) == YKN S i
— Than
H3 nh Qc_ B8KhdgXticac nha may ni ML Xlthan phun [1]

[Taili uthamkifo 1]

BdmX gia nhiRvcglk £ 5

Quwi 1% pao hinh (PAF)

Quyli uy§FDF)

Quyt hiit (IDF)

May nghdn

L

KT

ct Vbh @EFh guan mAm. Tuy nhién, cac h

nith

«u r@hchnhA thng | . “migitdhkmbriiayvithannghhn nh€ sau:

Kd qu¥phantichsliumé piy 3 5 K& MhgdkRethulhfogly v Kig nizhi
gi acong ngRSni G K IHY 3 @&nmBniac. Do nfii ¢ & K Td P Wit frokigN
toan hRthrmg khong cé's khac bRoso wi thidt kdd | ytu, &ng ngRSHY 36 &mmonia
1 K$ y 3/ushB AdSétroh bd mX gianhRocgk £ 5 KTA @

VAo TWaE O @B3id kdSSii G KFy ap vk dRs 3 ditky 3u ¢
ammonia. Tuy nhién,% brusung céac thk b3cung §p ammonia, bao ign thidt b3 T ¥hi
FYY2yAl mbazac Bithring g quyd rgi ro phat sinht vire s dQhg ammonia.

t | Cnc$wWQ/ 3dwvfh chuydn than sl S G/EiIAP § N2 y 3 Hylj3da &mmoNidl)
meli nhgthan i 48 W dQng lam nhién Rdz Gewhay thdbsy' 3 1 KN | Y'Y 2
gy Angvkhong khid/ RGdmmhctiyy GKIFyT R2  Ss/Ephii! @is)
chah.

Khong khieh thidi OK2 |jadrt OKMAEpSKEME t ! C @t C5 CdHagt
Sl | Y'Y 2 3Ag khahg Khilo PAF cungpagym xumg va FDF phbu A d&m bYo

f AMg khong khiththidi OK2 Izt OKMNIHYR 6y t S55C (0 sy # dii
Comeli nhgwbngsiili R& A RW fithid@kAdga ADR ey khondyt ds dhmh. Tuy
nhién, tiy thusc vao thong Bthidk kd, congsii R& A RAKhoSgth s @itk (R ;
xem xétk f QY IdES @h x@m co €h c6 nh y 3 duStioh hay khéng.

Theo It qu¥ St Yy K 3 &npg tOMIlyZagtaw | KN ©O3 ik MaA#vuiAGud trinh
SHY FniiS | Y Y 20§kl lFF, §i?nha may niii B A  &Ntrory hghién su nay, co
mel nhgwong siii R VA trang(thong sthid kdegk L 5 CX R Zh cBah s 4. Kuy
nhién, pt xem xét k f Mg, vi cé telcd nh y 3 duSbrh tly thusc vao cld S thidk Ifp
Smb¥2 gngdongsii RS A RW S5 o

52 MW GKFY 0TY @t 3y Fii&nyhanialjtzixung Nl ¢okg s vin
hanh ga may ngidy’ Op¥® 32 S stircod hh/sIyoaid K ni i may nghin.
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b3I2tA RFZT RGe st dBVghm xuwmg nén nhRi 6 hong khi Eh thidi dUSm
1 Ks G KIF¥roOp ¢ atfEEnhiwthu h-bbeA D! | NB yhihalj WigttHa
Sng trong khi thi ogl |j dzt K MAlY K YS 2 v A | = WD & EiRH trabg goa
O NUWEAMNS | YY2 YA Ry DsOIEz KWW &

Nhii i thA  Os vyEdz (KW 3 =it SIYK NR 2| K}Gl@ﬁiﬂi-br&aldtoan do niio
Se 4 vao may nglin gWZ f Wa f‘lWJ\DgOu N} FK r@K\d\lNh’&m;HSn thys
Be St khi néng (GAH) cl-y FcWidm tra chi tdi = YK Weii3e SEWr EIWKE)\K panesmO G(Ny3 o
S Wt hyp thQbei cong sfiii = RS A fnikhiVca®thit b&S Wt HLI ¥SntA @t R 2
cy  Odu chy K i \&i GAH.
T kdquyth’ nghRY = G NB kRathicap vt 1R6m K | A yn KRG ALS/&oa
t IRnhiénlrdz G KF yZ 0 NJEWEEN;&pmizinla HNAGNR, 0 Y KW G WT
Thid b3Y & A Eniy Ntk b3hyp | sowA  |j dzt st thatly €@ S va ngMn xuy 3 ﬁhwthand@g ghbm. Mxc du
thQNQ,, thidt b=hyp thQ cac thong avd Y & A €y NS SWEI] N6 aAc yeum quh ly, tuy nhién, cht chah co
s AAl  ONY 3| keMh @etkhi 8%, néndy St y K 31 dSdiths e re@ph
cac thit b3y & A Enigg.NW

Vi'c Q@idhnh cac nha may nti “hHin  cWh cthin “ig t L a mmo n,ii ghli dd ni n ghQIl i

chn h™ iV | . fuhit g iEb 1ung Whha@mimoniavatifbh- a hhi . fN- i c|
trang b thém [I'al i u tham kifo 2J:

Vo, Lt cli tiJjn.

ThifJt b" tiJp nhdn, L€ ng "ng, bW ch_a v~ thil/t
Thi Jt b xhblpsurhg NO

Ni dungcmiihjhal €r ongi hl3@yh. d€

cdz2t oAyl N\ U SH y = ¢ KAdi
= I § LI (xKQ

CKAdG Yy&RY (A &N
6 OKwl @t (KA

. b Okat &8 K3

. & OK D g
. <7 ¢t dz OKe
amoniac /
I s A s
=== = -
-~
7 e,

Hinh 7. M ng m\c thiX bt n 1lc tri@h khai va €i thiMh ¢ i nha may nHit ML i t Ha gt dinmonia

Cachinfn h aid_ L ©ymparud n gnguyénlyea vX i Lkc Zidhhh cho phubhp wii qua

t r 3 anfyXt #mmonia bng viM lop thém thlt brb .= m  a mm ét 8Xitha nghivM Xchay cho tihy c6

thOgiungsn loa¥n MLh t r o n g QgiX&mmania bnd cadh cung'g ammoniag trung tm oa
v, MditimBng c §c hngkhithiNO I nBI 1 sl n chA[Tai liMi tham kho 1].

hu LiWm v™ nh€ ¢ Li Wm
Vi'cs d ngnhamaynht " it Rhrag tdthmonia mandgd c[ I’ iich va Kh ch}

hu Wi

V3 ammoni a | nhbém hin unth-Imigtrcag:bplm§tcrbhg'|qll§ tr
Do L-, LYng Lt ammoni atc-c8bWnh " mm§y [ mhphgtLthp
Ldt 50%, | € ,nogaphBt mMmByi LCOn than L"ng Lt s€& t€
Li " nTkih2l.i Ju tham khl[o 2]
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Ammonia c¢c- thw L€ ¢ s’

d.ng tr c tiJlp | "m nhi n
| € ng mu,i v° b_,i than trong | gifm 1€ ng tro
Vdn chuyWn ammonia qua L€ ng ng |~ m t ctng ngh’
chuywWn xuy®°n | _c¢c L a, b3ung c8c t " u ch’ kh2z h-.-a |1,

¢CKIYy LKdzy b 1
’ R
YKdz @ O« :
H3 nh 8uv 6 $ditithphuhpwi OlgXadmmonia [Tai IMi tham kho 1]
Nh'@ Wi
Ammonia | " m t | oYi kh2 ¢ t2nh phlfn _ng h-a h ¢
h " p LW ph,ng ng.a tai nUn hoHc r, r " .
n“ng Lt ammonia y°u cfukhSxc WW tlhut hS¢[ii, thi-/an hwi
Hhn n_a, c¢cfn ¢ c 8¢’ hsungh (nkgi Wnblps atsht, kNi® t h[i c¢ch.
NOxL§ng kW L€ ¢ s[n sinh ra trong qu§ tr3nh Lt c
n"y c thw t " n k®&m chi ph2.
Gi 8 ammonia cao hhn gi &8 than, Il " m tktng chi ph?2
Ntng | € ng Nhdt Bfn d b8o r3ung chi ph2 nhi°n |i’
tr., n 20% s€ cao hhn L 8§y KW, ncad TgHEp | WL iogd d hvnik h
Hi " n nay, hhn 90% ammonia L€ ¢c t  ng h’  p tnhiénni t h
li " u h-a thYch, c¢ch33ng h4n nh€e kh2 L[t t nhi °n,
(ammonia x8m). Qus8§ tr3nh nn kyh 2\OX0®©O p &t tammio nih at klh
xanh d€ehng (L€ ¢ tYo ra thtng qua qug tr3nh chuy
h®p v.i thu §” ihowic la®@umotni,a @nh | § (L€ ¢ tYo r a
s d.ng Li ' n t. ntng b2& nhghn Sih<®fdp )c -gOyhip hfght2 tth[r
CFn ¢c- nh_ng nghi®°n ¢ u thtmainhWnoOm@ng amad hil u ps

inh “h@/pbhiusdd | ., hhi
Mt so ‘sgomgbvQhBusil | 't h hhamg wvdinmdhiavit | 2 0 % [ ekiwh 6B ng

trong [Tai Ii u tham kiffo 1]. Kif quf chotiyhiusid |, hhi t rnagnt@mnopnidthph hhnis oL

Vi tL than. Nguy °“mgn@n@moniadidm?jim fintddio d o t h H hchay ho@atoar,

nh€eng qutghayammond L | " m Xncakhithi | , Xt hi t £ mgoh nhieg a |
Xnt khi thi.
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0
70 G 7HY 3 Sni |
O0DKA OKgu fFfmY i YwO C
Hinh 9. Sosanh Mistt | X h t ih & gXvdinmdhia ai tO1M20% [Tai liMi tham kho 1]

dn h " h@/nLHtinh vdh hanh

Khfntn@tifhbaogmtc , t ha ycong sk m c tfit i thiwi va thi gian khi |, ng €khéng co
nhiu t hiayt rfonggp tec & ‘ngoch hit §hi n'imthanthg ki n i g~ t dmmonia.
inh “h@/nin cphatthli

Gifm ‘Ingphat thi CO,| ~  @huchitihicagli p Rr§ @ t dtnmonia¥ cac nha may nht " i than.
BiwW “ Eau L ©ltiQnh at fingph& tifi thy thu cvaonguin ammoni a, trong L -
| achnttnhil

Phatth¥it hoyl ey $h xufli B A PhatthVit hoyli erfy Sh xujii 3% A Phatth¥it hoyil orty h xujli 8 A

vas¥h xuit NH xanh la cay vashxwtNHEF YK RWTYy va $h xujit NH; xam
Tyn CQ/MWh Tyn CQ/MWh Tyn CQ/MWh
0,90 0,90 090 086 g
0,72 0,73 0,68
045 949 - 98 a0 0,40
000 007
g 88 ¢ 5 ¢ s 88 £ o8& ¢ I 88 £ ¢ 5&
= 5% £ g2 8 = 5% £ 5t 8 © 6w £ 2 5¢€
X g o =7c IS © X oE T IS L SR o= IS 3
S S X¢g © c S ES KXo ; ® S ES =8¢ ® }
S © © o .c [ © =1 To o.C = © o CTo®» o©.C © =
- R s o S - 2 “5 8 2 - 8 Y5 g8 8
o £ O o o £ O o o = o O
N S (@) — N 3 = N 3 —
Sh xujt NHs Shxujii s A

Hinh 10. TZm n t tngphd thi tu8thui ¢ vao nggh ammonia [Tai Mi tham ktho 2]

L ou T ditgkdmxett M i v~  a m@sonxd taa. 1 kgthydrogenpgtammonia xam (khéng suy gi)
sBlam phat thi 9kg CQ. Os nxotra hydrogen khong suydghfpa mmoni a x &n htlodMthung ¢
h CO I ©  9X0v# cAihg ngvthugu v © | u cacbon (CCS).

L eng khitHi SO, vahthiscgiimxing KmgtlL ammonng wvhAa hbei[mXiog g i
va NHskhdng cha | @nh vahbi[Tai li' u tham kifo 1.

Cac nghién cu ch ra riag c6 thhth chjl § n\y “@g khit{fi N Ox™ nkghti#mnionia vit | 20%

trong cac nha may nhi " than sovi ~tng hg tlthan 100% Bag cachgingnla' n ‘nth V@ L i
chnht I 't c¢ch8y Haivugddahit [TRid utham kifo 1, 3]. [Tai li u tham kifo 4] cho thoy
trofokin ig tyit I 20 %, ngphétthi NOx v ngdaébmnl € hing ch8y t ¢
sovi ‘tL thanfnLhNguhen mhpkih pdgat I'tL§h nlmg clc® cao ¢a NH/khdng
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khivagim L §W g8 chgdaNH gfnvitrih thng b hayhllNedl .

TIPng'tl ammoni a€l ¢ ano t Wninkyi tHi MO, Wt [ 'n g  t &mmonia 1a 100%, thi

| “@g khi tfi NOx€c t 2 n h [ng 30% go vkgbaatrinh chL’ t than [Tai li u tham kiffo 2]. Tuy nhién,

cac h th ng hb th NO«s d. ng cong nghkiWwh soat khi thi ch, L, ng tién tih (SCR),chui ho & oxi t
thanh 2 phantn i t h, cwd thAgiIfBquy/t hi u quf vih Qiidy.

Vid, vQcacd anhintd

n n g'tdimmonia"t'l céc nhamay nht rLtInan lamtcongnght €hnign it Lang t |Eho ng gi
th nghi m va phat t\d* nhiQu qu ¢ gla bao’gm d Nhd B[n va Trung Quc. TY Nnd B[n ,"ng tL
ammoni acti aghiln@® nh "~ nrEBugok vid § n nly tdmmonia't l%trongT may

S 2(120MW)t n £ m 2Tail o thgm kifo 7]. G}-‘n L ©¢ B Nb 1l n'gnghirm “ b § tdmmonia

trongt may s 4 (cong skl 1000 MW) €1 n h ~ " nrhigkinanl{3x700 + 2x1000 MW), vt | ammonia

kho[ng 20%[Tai |i" u tham kifo 8]., Trung Quc ,”n g tL ammo n’ic &h righi m 4| t nha may

nhit “than tn h Shn igéhgqised4MW vat I ammonia la 35% [Tai'lu tham kifo 9].

congnghl'ng'tl cl'mHaniQiE,(n  wvamts quc gia ntng Nam C nh€e | nd
ap d ng [Tai li u tham kijo 10]. Tuy nhién,4 nh ng qu c gia nay, congnghnaywq Lang t fhong g1
phat trid.

h, c tinh chi phi

nWh chin *nig” tdmmoniayvit [ 20% trong cac nha may nhi * ’phun than,fn B sung chi phi cho
cachhgmcenangeép gmditi/p v tvacdcthif b ti/pnhch v © | Bnwniat. Khongfm fl t €
thém cac thit b gi[m phat thi NOx d o ~ng#hi tfi NOxt £ ng k h *Wxgm M) §imdh * kng@hat
th[i); nh ngikhgm c Fnnang & n “cytinh-€him 11% CAPEX Tai li u tham kifo 2]. Xem xét's d. ng

cac nhamay nhi " dthanquymésiéuhtdVvit Nam (foht €p i PIDEAVMW Keim Hng d

i'u/ nh” "m8yhd&n phuywm)t €ctho Fofn dnmogahvit | 20% la 0,16 triu
USD/MW.

Lt I Png'tl ammoni a cablh g nE0% tdo 100%), §n co cac’bn ch a ammonia vi
dungtichln h h fn cé thémahi b tién tih Whu Ri khi thliNOxv © ¢ § cE€cll nfgh hii ®arg

chh L Swharbthdnchilathayti Vit | 'ng 't ammoni a 1fu0 %, &ndtangthth 2 L
chonhamaynht ‘it hant 22nkhofséh 5% CAPEX, it @HInfgl t€hh@g 0, 37
USD/MW.

Chi phi O&M: Do cac thf b ti/pnhch  a mmo'nngang, bic@ami,h thng h-a h'héeli v° v
tihdn ‘legd t € dhhnicongmghl’n g tdmmonia nén chi phi O&Mes + n Gt Bih10% tay
thu cvaot I 'n g” t dmmonia [Tai liu tham kifo 2].
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Blngs Ii' u

cong ngh Than phuni 'n g " td@mmoniat ' 20%

Sliu Nt g ki ted Thhﬁbn a0 Tg‘ﬁ’n cao

céng stilphatcamtf may(MwW) 600 600 600 300 1000 300 1000

Hi usHl " thyn W i%) , ‘mhan| -1 -1 -1 0 -2 0 -2 AB 1

rl;li;_u;u':'ﬂ ", thfn  \Whl'94), trung binh 1 1 1 0 2 0 2 AB 1

Ngng m8&ngb c €\@hlus) +0 +0 +0 +0 +1 +0 +1 A

Ng ng may theoRhoth (S tufn /  ntn  +0 +0 +0 +0 +0 +0 +0 A

V, ngikilthud ( ntm)

Thigianxdydng ( ntm)

Yéu du khong gian (1000#MW)

Cbli h3 nh[ntchnggit g i

T c . Lt ngncang skl (% m i phat) +0 +0 +0 +0 +0 +0 +0 A

Ph thit i thiw (% trén’tng 1) +0 +0 +0 +0 +0 +0 +0 A

Th igiankhi  ngbin (gi ) +0 +0 +0 +0 +0 +0 +0 A

Th igiankhi _ ng Ihh (gi ) +0 +0 +0 +0 +0 +0 +0 A

Mt i ° ngr €

PM2.5 (% so vi 100% dung than) -20% -20% -20% -10% -20% -10% -20% A 1

SO, (% so vy i 100% dung than) -20% -20% -20% -10% -20% -10% -20% A 1

NOx (% so v i 100% dung than) +5% +5% +5% +0% +10% +0% +10% A 1,2,3,4

S lutaichinh(USDntm 2019)

nfu t€ danlmUSDgMWe)a ( t| +0,16 | +0,16 | +0,16 +0,05 +0,3 +0,05 +0,3 AC 2

-trong/fd - thi - - - - - - -

-troneg H- | - - - - - - -

zjlsr:gr;ﬁgg)& o tri ¢ L' nh (% so vi 100% +5% +5% +5% +3% +8% +3% +8% A 5

gl;‘ghﬁg;‘f‘ otribin “il%sovil00% | o500 | sos | 4moe | +3% | +8% | +3% | +8% | A 2
Ghi chu

A Giatrtoythyc v~ o n'm” bREG@ialttiwhins t hdy  cEnhsovigiattbafu L( Lgimgv nh€)tham s
B Tht ngngthiu@H "nsEthy h EnWilbsoyi .tcr € hdchuwe” il
C Gi[Unhragkhdn fll t © danh n §mkhan kb 1tng licbhgnh §pP k @ dchuhg.i v, ng L
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cong ngh Than phuni n g "t immoniat ' 100 %
2030 2050 n, khdng chds chda | n, khéng chds chdn Ghj L
2030 2050 chu
SHu Nthmy ki ted Ehﬁ"n Cao | Tr:‘i“’n Cao
Céng stiiphat cam tf may (MW) 600 600 300 1000 300 1000
Hiusidl "mthdn ( %) ndanh L 2 2 -1 -3 -1 -3 AB 1
:ILurrs)lH i, thdn ( %) . nhPtaung inhl| 2 2 1 3 1 3 AB 1
Ngng m8nghc @) +0 +0 +0 +1 +0 +1 A
Ng ng may theo Rhotth (S tufn /  n £ m) +0 +0 +0 +0 +0 +0 A
vongll ik: thud ( ntm)
Th igianxaydng ( nt m)
Yéu du khong gian (1L000AMW)
Chli h3 nh[ntchng gl g i
T c , Lt ngncang sk (% m i phat) +0 +0 +0 +0 +0 +0 A
Ph tfit i thiw (% trén’tng ti) +0 +0 +0 +0 +0 +0 A
Th igiankhi  ngEin (gi ) +0 +0 +0 +0 +0 +0 A
TH igian ki i . ng Khh (gi ) +0 +0 +0 +0 +0 +0 A
Mt i ° ngr €
PM2.5 (% so vi 100% dung than) -100% -100% -70% -100% -70% -100% A 1
SO, (% so v i 100% dung than) -100% -100% -70% -100% -70% -100% A 1
NOx (% so y i 100% dung than) +30% +30% +20% +50% +20% +50% A 1,234
S lfutdichinph(v 0o ntm 2019¢$
nfu t€ danhUSDMWe)a (tr il +037 | +037 | +0,20 +0,6 +0,20 +0,6 AC 2
-trongd - thi - - - - - -
-troneé HE- | - - - - - -
X\j}};‘a”h &Rotric Lnh (%s0vil00%ding| 1000 | 41005 | +5% | +15% | +5% | +15% | A 2
Vch hanh & o tri b " il{% so v i 100% +10% +10% +5% +15% +5% +15% A 5
dung than)
Ghi chu

A Giatrtiythuc v~ o n'm” bfE&GaNtHWI ns t hdy  clinhsovigidatrbafu L( Lgimgv nh€)t ham
B Tht! ngngthhu@t “nsEthip h RnWhllesoyit rc€ k hdchupme’ il
C Gifl'nhragkhdn fi t € danh ngmbkhan kb tn licohanh §p k ®odchuhg i v, ng L

Tai li" u tham khlo

[1] G. Nagatani, H.Ishii, T.WtpheEnduontlsphaOkrRmanWiiiPgh&mimdakihda Bh” k2nho
Engineering Review, & 53, S 1, 2020.

[2]1 BloombergNEF, Chh °k ©r’g" t than va ammonia chi phi capacNhdt B[, 2022

[3] T.lto, H.Ishii, J.Zhang, S..Ishihara, S.ToshiyukdfT L o " n | HI »" n g’ Ammpniary gthan phun mi Wiilm  °Ingekhi tHi NO,.
H, i ngh AIChE 2019.

[4] J.Tan, Y.He, R.Zhu, Y.Zhu, Z.Wang, Nghiénucth ¢ nghim tinh cil “nlg“tdfia ammoni a v~ t htamg thpphhuGithtlroong |
2022

[5] | EEJn g ndmmonia & hWkht cacbon i Chau A, 2022

[6] IEA, Vaitrd ¢ a nhién fiu cAebon thp trong qua trinh chig " i n £ nggdtHg@ n g “ma022L i

[7] Vi'n Nghién cu Ntnmg AIDEG N nliammoni a Ch uhitmsknh3fudlassodatioh.8rg/vewntent/uploads/2018/12/1530
ChugokuElectricPowerCo.pdf

[B] HLADEN Ny tL ammoni a H attps:/fwaw.ibi.co.jp2ed/dl hews/2021/resources_energy_environment/1197629_3360.html

[9] A Ti ° ¥ “dlyuthan mitheo bdo cadtTrungQlic, & 202 2. https: // www. abemuhomaror@alafiriggr . or g/ ar
reportedin-chinal

[10] Bl oo mber gME T, €y Qthan va ammonia chi phi capacNht B[n , 6 2022. https://assets-bbhub.i
JapangCostly-AmmoniaCoalCo-Firing-Strategy_FINAL.pdf
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n“ng Lt tr.,c tif]p sinh kh i t4i c¢c8c nh” m8§y
M0 t[ tom tdbcong ngh

n' ng tdinhkhivathantrongEixud " i | ~ p h €hdnng sinh kh§thay $]cho m t phFn than

s d, ngtrong cAc nhamay nhi "m..i Recd inh” "msSdyn gl ip h€hiimg’ pthab ya sith
kh'ilagifm L §W g@gkhi thi CO,, NO,va SQ so v i nha may nhit " r’than truy th ng [Tai Il u

tham kHo 1]. Tuy nhién, do nht tr ¢ a nhién fiu sinh khithgd h h ni thamonémvhiu stdig a h th ng

“ng tthgd h hpihstton g/ t 100% Bag than.

Cébacoéngnghc h 2 nthg tt'ct/p ,”"n § tdiantip ,” n §  t dong song [Tai'liu tham kiffo 2].

n“ng Lt tr ¢ ti/JjJp I'° qu$§ tr3nh Lt ch8y L"ng t!
li u L€ ¢ L€ea v o c%¥ng m t bu ng Lt v’ L€ ¢ Lt
n“ng Lt gi&n tifl]p |'" qu§ tr3nh Lt ch8y sinh kil
nhau b3xng h th ng trao L i nhi t. Kh2 n-ng t_. ¢
L€ ¢ s d,ng LW shih Xxuwbli L€ ©, Lf tongoklyi msit bu” r
n“ng Lt song song | " qu§ tr3nh s d. ng bu”“ng L’
sinh kh i. Hhi n€ ¢ sinh ra t_. qu8ntgr 3vnh Lhhi cnh&
t. qug§ tr3nh Lt ch8y than LW s[n xublt Li n.

Bacongnghn ~ y cthithha tr ongi hB@y. d€

[ YKN KN
GNR O GNB

“‘YKJ\I il
N2 0

Thar Thar

{ AyK

Thar

{AYyK {AYK

¢NB ahin ¢NR aain

(s skAd  (7rya Sni)

H3 nh 10mde &g taylehn ' g X [Tai liMi tham ktho 4]

M icongnght r °Qncéihn g @ valtth chjriéng vQchi phi, tinh hiu qu, tinh k't hi vig t §c¢
mt i ngrr@qtict/p |7 ph ehn@nrﬁﬂ,h'@whﬁiva’.pﬁrbimgﬂfﬂ trong ba phe
[tai li" u tham krio 10], t uy n hi®°n, |phﬁ erdrmg;nhiénh’i@ ginh khi ghll © hgi@aoh

L Xnthp v ng thotp . * nmy tgjantV]oyeucfuthLI}b phctth hhn, nh€eng Yc hlohmph
vQcéac I nhién li u, KW\E[ nhiénliuchdll “hg@ hhhni. cCGhngd't ong sontghag ho p
nhiQiloY nhiénliusinhkhi , tuy nhi °n La@Y valti kém hrhﬁhnggﬁ|§ anHI,T h

th chinnhiu Qiéhinhnid “ii ¢ § ¢ n h TronoBin nay, thang ta&dp trung vaaong ngh

”n gttt cti/p.

V. i cdng ngh than ngh@, sinh khiphohpntdll cho ph©&hg glvigmr@pg, L L ©Wnhiédi | o
li ucé nh@u Hitinhgngingvithannkd , nghdres dngmeh!| ., hhi . tWHrhén n®n
li'u “Agntl  vicBY €k h v inhi@chdl * hg@uchdh h - a k h Scedn rulli| ud li ul €
sinhkhi  nheéphgliu, c§c c¢m@khanhbbplh pyendngnghip €. Vi ° nn g ®&het h €
sihxH' n:& ngo” ¢vawchupd A c§c nmbagmdyl nl.i Vi °'rckiwh@oat hine

1@ g . ovtl n” y’ ntgh @L86 [Taili utham kifo 1].

Ph€hng p ingplalirmn tasi khiv ithan va &p nhién liu h n i p vao kho cha than, x ly
nhiénliub3ag h th ngnghn v tthatihin ¢ - . P h ©hag giaypch WGt 'n g t 10%
(chnisngng)lv€ chiu pth€ublg khiWHhch®ilg ki Ynkhfo b ag Qivd h i

li" usinh khicing mt lac ¢ a cac nha may than. Cabiv Q&6 thaphat sinh khi pfin | n cac nha may nha

L'in than ngh@ ph thu ¢ v Fodinh gion vadv, ¢ ahf-'tthan trong khird Ii" u sinh khi ~ “tng @thg

Si, khtnghphlL€hedncyim ¢ ¢ U'ng'teinhkhi , phe€hnobailphi8p, tho
| “@g va phitr nnhiénfiusinhhc ri °ng, s audongthanibth tifu mgliog av v thobl
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tU Vvii Ph€ehniga pht®mlnthv , itchioyéendng. Nh3 W chlbitgénmki
100% sinh khi, cac Whgmc .d € Lfoy [cd sung, thay tRhorb nang ép:

ao

B "n ch_ a silo v~ h’ th "  ng vdn chuyWn vi°n n®n m, |
NOong cblp nh” m8y v°™ m" r,ng c'ng sublt do gi 8§ tr’
H th ng quit | . n hhn cho h" th ng vdn chuyWn ch'
Vi Lt m, i

NOng cblp |, hhi, ouizlnd_t:2 o8yt th i tro gi Yp

¢ KA
'GIK‘IKJ\Ié 6 f -6 1K

i | —
2| e aa J

¥

Y K2

GrsyY @&
— CKAdE

_@ 8y 3

Tuabin ap

lam mét adgy G Tuabin Méy phat
Tau chuvén N . b LY ¢
au chuyé khoéng khi P
OKe uKy )
Nén
. OY

<

H3 nh 1GbhactBo nh™ m§y Qt goatién nérhguGéc Hng m\c mau xanhton  1lc_ bY
sung, thay thAholc nangep.

Dt m lgodnhiénliu c - “rnghtithb L h h piviénaénycd skhac bitl nvQehHl ° hg@a kich

t heLodnhiénliu n"y chnghdf@c dBgt 2% Lhhn 50 %, Wkhathanhc | ng
phfn HI'Vivdy, wus d ng d tW rgg™ t tlong nha may than phun, doanh nghifn Ut €nhan

m§ W& Ll T dthémhwetli ukhdmn,tc | ° t €h hnienli €h b § utvngh@E vien nén g,
L@nay€l “m t tndgu cthe yhHymoed&c pthhehnggph§p L

Nha may nhit " rithan s d ng céng nghtfng séi tdn hoan (CFB) co 6 d ngviennéng, diva g
cacldfsinhkii kh&c chagdgyripnh@emiu v | . °kthi} k/]JEVR €chdy€inh

kh' i hoan toan, pht'tp  h Wiht ptn sinh khiv. it | caosovi | , tthah phunl Do khong tth

chlbi ¢ !UYngghi@thanvasinhki n'htendn | 't hthlha® phun nWAng tL hhi
20% sinh khi v_ i chi phi iithgd . H3 in h L @ ugdn phac tiio chihh ¢ a nha may CFB va ning

hthgm cd ki/nsEL ‘& b sung, thay thotb nang &b 14 Wich hanh vit | 100% sinh khi.

H th ng | €u tr_ v" vdn chuyWn dtm g, m, i

QuYt crng sublt I, n hhn d"nh cho h’ th"  ng vdn chu
t" 1" sinh kh i cao, 8&p sublt hhi n€e ¢ th€ ng
hoHc n©ng cblp tuabin. NJu khtng, s€& c¢c- hi n t
t., qu§8 m c. Trong 8tpr €urby H hplpn sye, bt udbing hhi ne€
benh th€ ng.

Neng cblp hoHc | dp EHi Jim, b h'l thvigkkh?2 nigehig, t, h
T I phitr nnhiénliusinhkhiti €uw Ix@tcdalvdocacfut nh€ chi gFhvehhank vy ° u
catng nh  niBmynayliulf c8c nh$ dmEingrngh’n g tdinhkhi v~ Q han |
L an g, ngtpl ptiitr nnhiénliusinhkhit 5 % /Nl10% [Tailiuthamkifo 2] Jh tikh&H thilQ
k: thud, t | nay co thL4 trén 50%, tm chi co thMén t i 100% thy thuc vao tinh tehg hi n td ¢ a nha
m8§y nli
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Tuabin ap
& dzy G

|
YK2 ( [5 KT o - @
than Tuabin . .
/Gy iF b g May phat
Ky
0‘0“0‘0‘0‘0“ % y Nén
IV
YK2 C AN @ —
2 RNY : +
. DY
Tau chuyén 1 H
OKe .6 “CKAdIG
NOx | KN a-©
I T

v dzy
khi

H3 nh 1QphactBonhdmayntd ML it hanh @EB dJdE m g
Céac H ng m\c mau xanhtan  1lc_ bY sung, thay thhdlc nangep.

Xu hg@nnnaytrongcongn@ang'tsﬂnhkhl v ' t halnsinhKhittongmacdg& n t h€hng

md va dfn chuyw sang's d. ng hoan toan nhién i sinh khi V\thay thjthan, mts n& ch©u Au

nantM v V&hAghguc §cnbd s drmgtyl ghiitr nt 3 % /nl10%. Mts nha
m§ y L M sang sidyng 100% nhién'liu sinh khi [tai li' u tham kiffo 8]. T4 Nhd B[n, m t S nha may
nhit "fthanhin L antg neMhkhiv it It 15 % 80%, KJhotch nang't | sinh kK i lén 50%
L/ 100% sau khifh hanh §ittb nang &t n £ m 2/ 2085. Bl Vi’ t Nam, nha may nhi i than
Ninh Binhs d ngcongnghl’t t han ‘prignim "t g tWiéhnéngyv it I sinh khicao nid
| °fM 143% v o nituthadR@01]).[ T i | i

B' ng 11: Vi & vZtOIMLCh g X hhién M sinh kB ¢ i cac nha may niM Mi than [Tai [Mi tham kho 3]

bKE Yt ek Cong skt phat Hinh thac Nhién liRu TRnhi?b 7Xc tinh k thurt
chyy th’ S 7a than lién ket sinh khry SHY At S
Shiliquan/2005 NHE KBGAGeY 7HW IS (whYS ON¢ 18,6% S dhg Rthny 3 il Sckp ma
cao, 4p siitcao | tr' ctidp (thidkd) | . 2 9 6 yO KaSabIn,S
400t/h 5%-8% | nhiéulRdz GcW f N teikiNdsio
(thctd | nHA KTA
Baoji 2/2010 NHf KTA o 73S | wOhY3I &Ay 6,76¢ Nhién liéu sinh khd O WiESiéng
tr' c tidp nén 21,90% nh€ met hthrng tjo bet
British Tibury/2004 | 712 MW 7TH/ A S | CayGvang | 100% 7t sinh kinbtry” 3 st Sinh B
tr c tidp
British Fiddlers 4 x 500 MW 7H/ 36 S | Van gép pHd 20% Sinh kimd 6 ¥dy thanh i, sau
Ferry/1995 tr' c tidp th¥, nhan it Ss Syi3 e t5 S
O-liu, cac |lgi
sinh kimi khac

Vch chuwd, d tr_va x Iy nhién li u: Sinh khico md | thWich thgd ,. Xt cao, thy phan n¢hh va khéng
d phav lien K. Nhit ° hg®a nmd | thwWich thgp thwhi n riag md | hién li u sinh khi t ng thAtinh
theo MJ/mcé thAeh' bag 1/10sovi t han . "tDfolvadica, qrutgi ntgr edinthkhilt | 10%
I, ji ‘hhg@nhkhivathanpfi t €hng L&hgiglin hanhkhiin c a €L h hin’hhge
sinhkhRiph[i cao Qhshwi nthhan. Puoch Ehuwd, dnth wa xcly nhién Ii u sinh khi t4

ch cao Misawyithan. Nh ng v Qliayﬁtr n°n r» r “ng tdnhkhikiltil cdo. Cac
nh”™ m§yn ptfinang cactinh linhHd t r o ngd & Sa vdcchuywksnhién liu WE d n g ¢€
nhiQi ngui n sinh khi . Eb&ioh \@Quch chuyt v ©  d , n g, alsifukhit RtAgrs@ nhigi vbeh QL
hhn sttendosl athghQk 2 c hc t hi€ngxh| €ao v cqidkhch t he€e
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Trox v " L FhrNiéndi u sinh khi c6 theh a nhiQu chEikiQn  h h n i theam, tuwnhién, th g ° nig @

X c 1 nfg ‘tcem xét. Thanh @im ¢ a tro X g’ m cac kim I& ki@n, ph t pho, clo, silic, nhém va canxi,
caccidinay coln h “m @@l ¢ Btanchiy ¢ atro Xx. Kimlod kignd bay hhi t r otehgy. qu §
M t ph[n_ ng héa hc quan trng &n  “lc@em xét la quéa trinh Giphong cacclild bay hhi , Unh€ k
kign va hp ctHlph t phatvacac diiich g nly s au Qmku tl r, 5SQriHbd&C Kt tro X va lQmHub

L- nip.Pfnlncacchiti v ch tifotlg odéhgqriihotoliénkvichkithu ch, tr on
khitéthanHlienkvi silicat wnldocd&oe khnt2nh

I n m, n v " PHNl hcaomhién liu sinh khi c - .ngahah @ "~ ng kim@4 kign ¢ ab , L

bi tlakalivatrongmts t rn@hplaphtphat. Nhiénliusinhkhi ¢ - "hgml| @& hutihng L
thgp . Hhmts lodsinhkiicha h "mgl €l o'it @ram W %nedii Lh-ing de
dchg HCltrong khithi | | Yah/ii | ~ o t £ ngglorbatrém miBtich § kim loY/oxit/ tro x'. Tro
X'sinhkhi c- _ngohah® “nmgkali@tl clor ua tr °n €&u mf atn gcsa®lijgn ik
qug tr3nhkobitla nmjt n dao ¢akimlod trén cac PmHuco nhit | diéu cao.

inh “h@/hbhiusid | ., hhijvdhdnh ch c¢h

So v i than va cac nhién li hoa thth khac, nhién'lu sinh khi  “tng @@ nhittr thgp h hn v~ chi
h hn’.n gntdinh kR ico thWam giim hi ustdig a  ['t, KJph p sinh khi v, i than bitum va than non v

t [ 30%, hiu siHig a nha may c6 thgilm Ifn ° k t€35,2% x( ng 34,6% va 34,1% xug 33,8% [Tai liu

tham kHo 7].

Trongphfnln c 8aghtpykEnt n @titi kh? n'gnhiQhrly c'8c ’Infdcglalédc nhi i
m&y nlit hann g aniginhlkhi.

inh “h /L’ Ingkhi thli

[Taili uthamkifo 1 2°ng khiltHfBCO.rongt q u § t trcRaypdnh khithd h h pi thanafl rhién

i usinhkhi “Etngmtcachlghy n g . ndkitHiCOL o " ¢t€@ , h h'n g'kdinhkhlitrong

nh~ mBthan €6itit £ n Gdoodhg skl | . gifmhit rto n g "o @& Nyay § khimhidh li u

sinhkii Leang tkhongpli |~ «c ©ng, ciRighidy hle@ligu, t h3 “qws Ltr 3 n
v¥ ¢’ -ng pha@tii khi nha kinhthp  h h Au khodAg, grph]li’ usEb phan hy va §n sinh ra khi methane,

m t lod khi nha kinh nguy Mih  h h Qi sovhi COs.

L €ng khi tHi SO ludn gim, t I thuch v i ° hg@inh khi ° & €d ng, vi Fu W} cac Idd sinh ki i c6
h- mnigel @&th Ru hhn {rg&hitii S&:cdn glknmhiu | ©hn _d sinhkhi o "ty €
cha h ™ nghlp€cchikiQnvakignth c ao h hithans@cotgi IUmt " h & | 8lnhi@iu
hhn trong ntgr d @&uH itge IH #ng X tro ¢ a than 1a 10%, va trong sinh’kmguyén cli

la 50%.

Phat thfi NOxk h'in gltdinhkhikhod L o § n h h ikt Wi gndaggl hguyénsovi tthan tly

thy cvaolddsinhkhi , QK n "t vQi ki tivch hanh. Mts nhiénli u sinh khi,chjqyghth nh<€ nhi °
ifug, c¢- “hgmnipet hinhng Rht{iNGRthgd h hn Uni@&tu | loh§cl inmk Ickng
vay treicha h " mg!l ®€i t h ¢ighan tiBuchd. Tuy nhién, vic  x & & ° g ¥hi tHi NO«

khong chd ahoantoanvaonhiénli ni t h  an" v cq/gifiph -cnhg ni t h.

[Tai li utham kffo 5, dBtihh t® phitr nsinhkhit 1 6 %h L 2 0 %g khi te CO, c6 thAgi[m

kho[ng 20%,v ~ ° nig ki tHi NOx va SQ gilm khdng 10% so vis d, ng 100% than.

Vid vQcacd anhinco

[Taili uthamkifo 1 9] : NhTiburyBBY Vi€ h'rcdnh @u fulchuyd ~ilsang s d ng 100%

sinhkhit t h§ng 5 nikdéngngholIinlg’ tuk c ti/p, vi c chuyd "~ ilcho phép &b ra 750 MW vi

nhién liu “tlhhdp t nha may vién nérttGeorgia, Hoa IBva cac ngun khact c h©u Au v~ o mY%a |
2011. Vicchupd " il n ~ yhnbHawmaybtrit h ° n Hnxodh i i bBag sinh khi |, n nAEitrén th]gi i.

[Tai li" u tham kifo 20]: Nnamay Nhit "2 i Ni n h @& hanit nlk«en v 9 7°4n,4t méy trung ap

v it ngcongsHithifk]Jl = 100 MW (4 x 2 5hhewWh.nghNn B ghdnh kB2 t i

IFn v im, ctiéugimphattfiSOt r ong nifmth 22 Ov " d t h§ng 10/ 20B0, nh
sinhkhidth g vi °’ncdnx@kit ph@hXnlamgn Wih itr nv ithan i kho hangvit | 15% va

20 %. ngsiBhkhi n ° gagpleh@hth ngnghh  t h'a@n tLL ©r o n gnth th rghninth 2L
L&thchin v o th§&§ng 1"In/g2t@dBg 50 Ehisinh kim 8img vli than qua voi gid 3l

v o |_jt hifni °kiéE18%, 28% va 43%. K qul chottbyn'n g, phattHi SO;gifm L §W 08k
mg/NmP v, it | 0% sinh khixu ng 382,52 mg/Niw, it | 18%, 296,06 mg/NAw, it | 28% va 145,67
mg/Nmev, it | 43%.
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Chi phi
Chi fahz €l cTmg tdirdhkhi t r on g mthanh pfim&yph thu c vao cong sHiva dch

v, ¢ anhamay (vidn h € pcd'tn habikfh pcung &dnhit v i) i ¢l #lghién hussinh o
khi “E€dngvachi "hg€a | . ‘'nledri hi

Vit I ng tdinhkhit 1 20% t r ‘nt n@ing s€ | tthah phunflld Hih th ng tich tr
va vah chuyM sinh khim i, trangbt h ° m " twa nmay ngh@ than €i ti/h, hdb m t nha may chuyén ag
miv i ch¥Fu pth€lgli§cmikholng 10 % CAPUE X( tb&dwni @15 tri u USD/MW).
n“ivi | , h hefn iCtR Bg tichdrhva vah chuy sinhkhiv.i ¢ h fu pt h@thglf cb sung
thip, khdng 3 % CA P Engv (OBt n gSD/MW) [Tai li u tham kifo 1,1112].
TUcacnhamaynhi " it t hanWhthlulhn g” tdinh khi100% €cfn K th ng tich tr va wh
chuisinhkhil. n hhn. Qiéyyéndogghn h hn “tm'i |c, Fmita}. GFn nang &b thip b
ham noéng (reheater) vafhib qua nhit (s u p ewehihéng gian)n |h hd ngneiQvdliuh p
kimchng tn m, n [mhmg o #vagrmihht dUii ¢ %biflgn 1B g uap gentitrolva
. Qnaydti chifu pthe cldhgpm cb8sungl€c a o  IRag khp[ngk25% chi phi CAPEX
bafu L(t @hwnig37tiuUSD/MW).Vi | , hEigme€FB,t{ @nggmh th ngtich tr
va vch chupd sinhkhil. n h hith,ngdutln hhn Wb liégn§ean khacji¥hti ¢ h fu pthe
kholng 15 % CA PUE X tb@&nin28Lriu USD/MW). [Tham kifo tai li u 1,11,12].

Chi phi wh hanh fo  ch@2 Do plfi ful t © bh@ hsghthg m c khith chin “riig tdinh khi (h
th' ng cung &p va tich tr nhién li u, nha may hieb I t), chiphi O&M €c - x 0 g h €1Grt @i 5h
toy thy cvaot I' 'n g”tdinh kAi.
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Blngs li'u

Céng ngh Than phuni 'n g "t&inh kh it [ 20% (vién nén g)
M. ¢ ., Khéng M. ¢ ., kKhéng
2020 | 2030 | 2050 chdg chda chdg chda cth(i TL
2030 2050
SHu Ntk ted Thhﬁ’n cao Thhﬁ"n cao
Cong stillphat ga m t{ may (MW) 600 600 600 300 1000 300 1000
Hiusil "nthfn (%) ,'nhdanh -1 -1 -1 0 -2 0 -2 AB 1,12,13
Hiusddl "mthgn (%), trun| -1 1 -1 0 2 0 2 AB 1,12,13
Ngng m8nghc @) +0 +0 +0 +0 +1 +0 +1 A 1,12,13
Ng ng may theoRhotth (S tufn /  nkt n  +0 +0 +0 +0 +0 +0 +0 A 1,12,13
V, ngikilthud ( ntm)
Thigianxaydng ( ntm)
Yéu du khong gian (1000#MW) +0 +0 +0 +0 +0 +0 +0 AC 1,12,13
Cbli h3 nh[ntchng gl g i
T c , Lt ngncang skt (% m i phat) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Ph t[it i thiW (% trén’tng fi) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankhi  ngBin (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankhi , ng Ikhh (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
M i ° ngr €
PM2.5 (% so yvi 100% dung than) -10% -10% -10% -5% -20% -5% -20% A 1,6,12,13
SO, (% so v i 100% dung than) -10% -10% -10% -5% -20% -5% -20% A 1,6,12,13
NOx (% so v i 100% dung than) -5% -5% -5% -0% -10% -0% -10% A 1,6,12,13
S [Futaichinh( USD ntm 201
nfu t € danhUSDMWe)a ( t| 0,15 0,15 0,15 0,05 0,3 0,05 0,3 AD 1,12,13
-trong/td - t hi - - - - - - -
-troné H:- | - - - - - - -
Vehhanh &lfotri¢ Lnh (%sovil00% | 500 | 4395 | 430 | +1% | +5% | +1% | +5% | A 112,13
dung than)
gg‘;ghﬁ;hnf‘ otribih "% sovil00% | o0 | L3 | 4306 | +1% | +5% | +1% | +5% | A 112,13

G
A

B
C
D

hi cha

Giatrtoythuc v~ o n'm” bESGALTtHWA ns t hdy .  dnhsovigiatr b a fu L(

Th?t ngngthtu@H "m£thd h En il so vi
M ts khéng gian trong nha may (Hosilo) €1 & yéu ¢u Wich tr vién nén sovi

Nh€eng Krhthém din tch san (9.

Chi fahza€etdanh ndmoah ikhp h® [PlEwkég i i
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Jfcr ® hdchupe” il

Lgmgv nh€)t ham

t h atimh 50%100% m3 tichtr b sung).
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Cong ngh Than phuni I'n g t&inh kh it [ 100% (vién néng)
2030 | 2050 | M ‘i d'ihzﬁ(;’,o?ocrw M. i O:;hfgsgocrbb Ghi chu TL
Su Nt hmkl ted Thhﬁ”n cao Thhﬁ"n cao
Cong st phat ca m tf may (MW) 600 600 300 1000 300 1000
Hiustl 'mythgn ( %) ndanh L 2 2 -1 -3 1 -3 AB 1,12,13
rI;|i‘LurTs]L££ﬂ i thgn (%) . nhDtang tinhl] - - 1 3 1 3 AB 11213
Ngng m8ngbc @) +0 +0 +0 +1 +0 +1 A 1,12,13
Ng ng may theo Rhoth ($ tufn /  n £ m) +0 +0 +0 +0 +0 +0 A 1,12,13
V, ngikilthud ( ntm)
Thigianxdydng ( ntm)
Yéu du khong gian (1000AMW) +0 +0 +0 +0 +0 +0 AC 1,12,13
Cbli h3 nh[ntchnggit g i
T c . UL ngncang skl (% m i phat) +0 +0 +0 +0 +0 +0 A 1,12,13
Ph tfit i thiw (% trén’tng i) +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankhi  ngbin (gi ) +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankh i . ng Ithh (gi ) +0 +0 +0 +0 +0 +0 A 1,12,13
Mt i ° mgr €
PM2.5 (% so vi 100% dung than) -70% -70% -50% -90% -50% -90% A 1,6,12,13
SO, (% so v i 100% dung than) -70% -70% -50% -90% -50% -90% A 1,6,12,13
NOx (% so y i 100% dung than) -30% -30% -5% -40% -5% -40% A 1,6,12,13
S lfutdichinh( USD ntm 2019)
nfu t€ danlUSDMWea (tri 037 | 037 0,3 0,8 0,3 0,8 AD 1,12,13
-trong/fpd - t hi - - - - - -
-troneg H- | - - - - - -
yon hanh & o tri ¢ Lnh (% so yi 100% ¥5% | +5% | +3% | +10% | +3% | +10% A 112,13
ung than) i
yen hanh & lfo tri biln ~ it% soy i 100% ¥5% | +5% | +3% | +10% | +3% | +10% A 112,13
ung than)

Ghi chua

A Giatrtoythuc v~ o n'm” bRESGAltHiWii ns t hdy  cinhsovigiatrbafu L( Lgimgv nh€)t ham s
nh~ 8§k hdchu@e il
t hatmhgn€t tng 4100%nMnH0%kho). Nihen

B
C sy .

t £ ng ‘tnhichm-ushn (n).
D

Tht ngngthtuH "ns£thby h K% solyi
Cfn ttng kh? n ¢hoHghina ns i\ithoa)viéki’héa so v
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C6ng ngh Than CFB7T I'n g “t&inhkh it [ 20% (viennéng, di)m g
2020 | 2030 | 2050 évlh'ckfc'rbﬁhzﬁge?o yh'ckfc'rul;hzﬁ(?go Ghi chu TL
SHu Nthmy ki ted Thhﬁ”n cao Thhi“’n cao
Céng st phatc am tf may (MW) 300 | 300 | 300 150 600 150 600
Hiusdd ‘mthgn (%) ndanh 0 0 0 0 1 0 -1 AB 1,12,13
Ei;“nsfj (n"fhn‘f” ( %) . nhDtngh| 0 0 0 1 0 1 AB 1,12,13
Ngng m8nghc @) +0 +0 +0 +0 +1 +0 +1 A 1,12,13
Ng ng may theoRhotth (S tufn / ntn +0 +0 +0 +0 +0 +0 +0 A 1,12,13
V, ngikilthud ( ntm)
Th igianxaydng ( nt m)
Yéu ¢u khéng gian (L000FMW) +0 +0 +0 +0 +0 +0 +0 AC 1,12,13
Cbli h3 nh[ntchng gl g i
T c , Lt ngncang sk (% m i phat) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Ph tfit i thiw (% trén’tng ti) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankhi  ngBin (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Th igiankhi _ ng Ihh (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,12,13
Mt i ° ngr €
PM2.5 (% so yvi 100% dung than) -10% -10% -10% -5% -20% -5% -20% A 1,6,12,13
SO, (% so v i 100% dung than) -10% -10% -10% -5% -20% -5% -20% A 1,6,12,13
NOx (% so y i 100% dung than) -5% -5% -5% 0% -10% 0% -10% A 1,6,12,13
S [futaichinth( USD ntm 201
nfu t € danhUSDMWe)a ( t| 0,05 0,05 0,05 0 0,2 0 0,2 AD 1,12,13
-trongd - thi - - - - - - -
-tronéd H:- | - - - - - - -
yen hanh & o tri ¢ Lnh (% s0vil00% | 500 | 4300 | 4306 | +106 | +5% | +1% | +5% A 112,13
ung than) _
v hanh & o tribin — i% sovi100% | 500 | 4306 | 4306 | +106 | +5% | +1% | +5% A 112,13
ung than)
Ghi chu

A  Giatrtoythuc v o n'm” bESGALtHWI ns t hdly  cEinhsoyvigiatrbadu L( Lgimgv nh€)t ham s
Tht ngngthiu@t "nsEthp h R¥%solyi nh~ _en§ly hdchume il

Cfh ttng kh?nthoHghina ns ithoa)vieklhéa soni t hatmhdn€t £t ng #00%nin50 %k ho) . Nh €n
t £ng tnhichmibghn (M).

B
C
D Chi fmhz <€l danh ngmoahikhphn® [ibamwh §p k ®ochuhg.i v, ng L
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Cong ngh Than CFB7 I'n g t&inhkh' it | 100% (vitnnéng, dit)m g
2030 | 2050 | MO rt ™ | M Chmooen | e | T

S lu Nt nmg ki e Thep h| Cao Theb htCao h

Céng st phat ca m tf may (MW) 300 300 150 600 150 600

HiusHl "rmthyn ( %) ndanh L -1 -1 -1 -2 -1 -2 AB 1,12,13

Hiusl "mthdn ( %) . nBDanhr dngl -1 -1 -1 -2 -1 -2 AB 1,12,13

Ngng m§ngbc @) +0 +0 +0 +1 +0 +1 A 1,12,13

Ng ng may theoRhoth (S tufn /  n &£ m) +0 +0 +0 +0 +0 +0 A 1,12,13

V., n'gikilthud ( ntm)

Thigianxdydng ( ntm)

Yéu ¢u khdng gian (1000AMW) +0 +0 +0 +0 +0 +0 AC 1,12,13

Chl h3 nh{[ntchng gl g i

T c . Lt ngnci@ng skl (% m i phat) +0 +0 +0 +0 +0 +0 A 1,12,13

Ph t[it i thiw (% trén’tng 1) +0 +0 +0 +0 +0 +0 A 1,12,13

Th igiankhi . ngEh (gi ) +0 +0 +0 +0 +0 +0 A 1,12,13

Th igiankh i . ng Ihh (gi ) +0 +0 +0 +0 +0 +0 A 1,12,13

Mt i ° ngr €

PM2.5 (% so vi 100% dung than) -70% -70% -50% -90% -50% -90% A 1,6,12,13

SO, (% so y i 100% dung than) -70% -70% -50% -90% -50% -90% A 1,6,12,13

NOx (% so v i 100% dung than) -30% -30% -5% -40% -5% -40% A 1,6,12,13

S liutdichinh( USD ntm 2019)

nfu t€ danlUSDgMWe)a (tr i 0,23 0,23 0,15 0,5 0,15 0,5 A,D 1,12,13

-trong/fd - thi - - - - - -

-troneg HE- | - - - - - -

:ﬁ;hn)hanh & o tri ¢ L'nh (% so vi 100% diing +5% | +5% +3% +10% +3% +10% A 112,13

Vch hanh & Ifo tri bih ~ il{% so v i 100% duing than)] +5% | +5% +3% +10% +3% +10% A 1,12,13
Ghi chu:

A Giatrtoythyc v~ o n'lm” b Bu@Gialrthit\hi ns t hdly, clinhsovigiattbafu L( Lgingvnh€).th
B Tht ngngthiuet "nsEthip h % solyi nh” _en§ly hdchuge’ i

Cfh ttng kht ngoHdgina rs ikthod)vielémsoy t hatmhdnet £ ng 4100% ninha Rhe).
Nh€ng Krhtitnign @ ntich ftosandrf).

D Gi[lnhrag chfu pkE2 daAnh ngmoahikfhp n® [blamh p k ochuhg.i v, ng L

c

Tai li" u tham khlo:

[1] IRENA,fA Tin g tdinhkhi: TomtbCongnghdo, 201 3. h t/media/Filds/IREMAéAgeacy/Bubligation/2013/IRENATSARTech
Brief-E21- BlomassCOfiring.pdf.

[21 M. V Gil andinh.g tRiohkhieathan: ngiy®nd cin b~  xa th@®ing | aingnivQChoM gilhdan h €
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2NHI T nl N CONG HWGH TBEING SDI TUBIN ¢

M t[ c*ng ngh’

L, Wrigs6itfn hoan (CFB) lamth thng si ntmhiémhu tr o n@@ki ety rhichec
LHobit "BEgilatthng s'i nhanh. ot n ¢ hgnhiQCIBBnhiéndi u k h tng phit @i
NO thigp va chi phi 181 b SO, thib (Tai li u tham kifo 1).

CHh hinhmt | | h WihinhxB B\ Bichia thanh chu trinhfo hoanvapfn il | €u:

Trong chu trinh tin hoan,mt | , cao L - ntg, vlalin rnrhd, lit&hdy. CéclicBhrdal
khing ch&8y nhe€hdbghiihgpth €& nlhéa® nv Umihath§y LU §y rt Smhén CS§c
i'u ‘lc€ L €afnv L & ytghay trofg qua trinh chay khéngcdnd a* nhit . 8009 0 0 AWy, n
chonhit | d¢.akhirakhild® m ¢8006900°C, mtphfnnhit "tphi "EXEbt . Do QmHhipc §c b
th nhit(thifbbay hlaiHfrongl&® cuih th nglab phchbaoh hi . B° n tdrdakhgng! ., ©c
chay€bcin t heo khbEhdivak ph2 a hl &yt "Ql ik mgoi ¢ & Ht rdb. Nh ng chidl

rcb nay £b thanh cac Rt ht liént ¢ theo vong tn hoan. Khirakhibd'n g"t L ¢ h &gi ddblie t

b tach khiht  v°''c tuh ®ban qua cyclon'tdd L §yit d L kkhong gay ra chénhdh nhit . L

Khihtrch ‘lcchra, khitissch<€l i vfnoil p h @bfn trén cung, bqua nhits€t £ n gt nthi

ca hHhringt hmhit th&o hoalénnht | W h i J} kijdho tuabin cao ap. Ngoai ra con cotmy thu
Rinhitthdngnhitgakhitfi WL m n:cdg He® LBarnly hhi . fmibh° ihd €ph
thuflinhit c1°rcg dlhg@amb gianhit s khong khi.

YKdz 8" O Sn
. dzHy 3
Nhién
fA- —is
-
2. G lj dzt Yy &
:—.
e
. dzHuy Xho#gyke
£y EVY CgA f-
6 (NI 2 ngBauh
6¢KAdG @@zt o) )
v dzy { FDF | |

H:nh 1@&: S_ il GREMS2)i | i

nfu v~ o

M ttrongnhn g Witnthhgca |, hhi CFBW{ & shiuiodl ghiéc i u rch. i than ¢
thgd JLsinh kAi hotb nhién [i u thi. Tuy nhién, cac & nhién [i u ch chi/m 1-3% kh i ° hg€tirch, pHn
conHUlachlirda kh'ng c h §fpngsdihtr@nh@gliu hatb chgihih th kh | €udnhh u

Khtng kh#u cM'ngg dhio Lqu§ thh 3 cftnvad B 8§y i vamdiothickhgi @
v ¥%n givavéng tréncald, dh a Qu LI «c gik mit.

Necdp cl ncg dingvachuyd h - a t h~" nh hnHruyQnhi mTaigi u @amkio 3). i
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nfm

L, HBbohir a &shd n dWLh § i hakbidsh nhit.

Clng sublt LiWn h3nh

congstil ‘tngpB thu cvaold! c hu t rc3vh dicchly thfh ne@nth  n g h o a.d 20 bam

va 540°C. ¢ nha may siéu i hthvatrén sieutihth QLhdt . ng" mc t mhpnihthga hhe, n€
yéu du ap stiitrén 221 bar,. mc t hpihthga h he, rcEehuyt thw, ng sang tivh h i
makhéng gnséi-nghoa | 7 tkthd imrdlgec t hgi @ uakimdngsc@ yéufd venhi t tiQn

1. Khi'nlg nogh &2 choirénsiéyd ittusoyisiéutihth. Thud ng ‘trén siéutihth ' °cl €

s d ng cho cac nha may cé nhi, W hi_ c kh&®ng 600°C fr Ién. M6 TvQc h u t r 3 o h'lt#hhi n <€
b~y tr on@nhéntayathin g Mlthan phun.

Congsii Wihinhnca ¢ 8c ditjihUdh hli™ ¢300 MW.ihUbco cohgskiit 300-60QMW va
congstti | . hhjihthrma a6 uh hn, td@gTailivwham kifo 4)

T I' L'int ding trung binh 1a 9%0% coéng skl p hrE(Tai liluitham kifo 5).

Cblu h3nh ttng gilm clng sublt

L, hhi @F8mgnhanhchongvcacm ctlikhdcnhaudotc B €1 i  dQandy gimadhing co
thWwt h d y4%leong stllliént cfi L a (. MOB®R Y Taimu tham kifo 1).

hu Li Wm/ nh€ ¢ Li Wm

u ot i

CFB cho ph®p s d,ng nhiQu |l o4i nmhichnllii uy WAt
C- thWwW th ¢ hi n kiWm soé8t kh2z th[i v, c hi ph?2
cho ph®p s d.ng L& vii LW thu h"i kh2z axit.
Nhi°n 1| u h-a thYch thtng th€ ng y°u cfu nhi®°n
I, hhi CFB kh®ng y°u cfu LiQu n"y.

Nhi t L bu“ng Lt c¢c,a |, than phun cao hhn dXn

t  9Ci0880C).
Y°u cfFu blTo tr3 thblp. Nguy°n nh©n ch2nh dXXn LJn
nhi°

L, n-ng chly c¢c,a tro, n Ii u khtng thW tan ¢
7).

Nhic @hi

Ti°u th, Li " n t, d¥%¥ng cao hhn |, than phudm d&o .c?

Khl ntng LiQu ch nh ph, t[i thblp hhn m t ch%t s
nhi t | .n c¢c,a |, p LS8§y.

C8c nh” m8y nhi t Li n Lt than phun c¢c- thW c¢c- ¢
CFB nh3n chung c¢c- quy m! c¢clng sublt nh, hhn v™ c¢h
ch” Lang trong giai LoBamvikh[d&d &h. ban LFfFu (T i |

Mi1i tr€ ng

Donhit . Iltchaythgh v 'ng Khi@p vao, mc NO:thgd h hnihstion ¢t than phun. Mt mH,

ni t hngkhdorg boxy héa m cnhit , thgh m~ | | ch hanhh. MUkHBc, a g c §c ht b hm
l"@g kh?ngm &dataghéhc , nlg€ ni t h nhién b §khong tAMimtthy oxy trong moi

t T n@tr ¢ ti/p xung quanh.

Tuy nhién, nhit | ¢hay thpp €ttbraNO. S chuyd  h - a ni t RO phhtlurc vao bua trifh kN

bay hhi . Ncgi@nhgt" tkch il alp  |Jp 900°C, chm t phfn nh than chuyt thanh HCN

la ngU n chinh b thanh NO.

S h3nh t h8mhh Udgyiphuthucvaothi gi aakhl,®u & "ngé khtng kh?
nheng’ o -t b§aee nhCt | & ap stiicao. Nh nhit | dhay thip, cOth\s d ng L SWhugii L
SQ, do L fngkdtrinmlg ph2a sau o @ Ig@uBnhitrong kinitthi. |
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CFB c6 phatth SO.vaNQ;s higptbEp  h hni slo,” tehatphunldu c6 kik8x n o ¢ His thanh,
htt chidi rda tuFn hoan cé tiMam $th bQmHunh qué trinh tfin hoan. Tuy nhién, s v | "t thah phunl
khéngthugi| €usnhy | . h HiND@FE cragCBe€ao hhn.

Tht ngngtphdahi COv il | , hHi hGABhgtidnyh , L ndt@mg d étn Ukthi nh
gifm, FobBit |, 7800#GKTaili u tham kifo 3).
Vi ¢ | " m

n"iv, im tnha may cé cong slikho[ng 500 MW, ¢n 15062 0 0 0 n h @uhi/} &/F xAygd ndva \h
hanh clly th nha may. Mt nha may c6 30850 nhan vién&co khdn g 6 0i vch loaugh thif b CFB (Tai
li" u tham kifo 9).

Nghi °n ¢c_. u & Ph8t tri Wn

Cacn | c nghién cu chinh &b trung vao vic m r. ng quy mé cdng i, gilm cong sttiph tr va dithi' n
kh'n £ ng _tS@B(Taid utham kifo 10).

Ngoaira,vicdithinmec , inhhdt c 1 n g’ clhghiérgcu (T&li u tham kifo 11).

M d% |, hWid ngmhBulcElnhiéhlhu n h€©n g un glhain°gn Xcesnd ng @d thi v i
sinhkhilam nhiénfiu,vicnaycotk h - k htn didb ¢oehak]y §i aedhi utrong fng soi
(Tai li u tham kifo 12).

V2 d, vQ nh_ng d, &n hi n c-
L, hhi C&sBdg# ViLt®amtrongni@ nt m:

Nh™ m@y NBi D._ng

Nh~ m8thankdng $i110 MW (2x55MW) thucs hugaTd Lo~ " n ‘gThag Kmogng §n
Vit Nam (Vinacoménho”  Nht hm8lk | iis@nmay Ogayssatm(Taili ti tham
khlo 13)

Nh™ B gao Ngn )
Nha may nay c6 2tmay congsii 58 "MW hlo€ n t h " pih kiitnfo 2p0OKB271 WUSD2 4 t r
Nhamaysdng than antraxit v~ Bd¢T&iduthgamkiiod4). do Al stom cur

Nh" 8@ mPH

Nh” m8y cmaydgnd € r ong thhaiGilpliciddra) 340 MW (& h3 nh 742 |, h
tuabin) tr gia 349triu  USD, ho” " n t h" nkh2vicoing 8@ IBOMW (B gh 2an h LLd | |

1 tuakei o 'n€t h” nh ntm ttdnhioeénliuNdbthamb§ny(Tanlii tgam ko 15).

Cacd ansauconmts | . h hi, inBERt®BVi mNam:

Nha may nhil MLlTthg Long

n©y | 7 nithan cd&dng 4l 500 MW" t'nh QUNg Ninh, mh Bdb Vi t Nam. Nha may c¢6 hai t

may cong sHi300 MW do Alstomcunglgp v ~ I v roh vlﬂhﬁhmgtrh§ng 5 v’ t hi
Nhamaysdng t han Anta.axCHhfu tp 2nligl USE4TE li u tham kifo 16).

Nha may nid MM o Khé (Tai IMi tham kho 12)
T ng quan: Nhamay nii “ ’Mb Khé rRim‘ huy n  n ' Qg tnA @uing Ninh, c6'tng cong ski440 MW,
gm2t m§y 220 MW.  ckhicongx8yydngt®t m 2009 v~° kh&nh th nh v

Thong § k: thud: Nha may nhit "ntMb Khés d ng ‘lttfng&itdn ho" " n ( CF &)X ihth | |
v ithéngs h hi g t1 B75 kylend (~ 172 bar) va 543°C. T L'int ding ¢ a nha may 14 9,4% va hi

sl " rCthun 1a 37,6% (nhit tr thih). Nhién [i u chinh ca nha may la than antraxit in MU Khé, Khe

Chu i, H® Thién, Trang Bth.DFu  d i € ssed ngla®nhiénliuph LMkh i  nlg | “tlo'vm ch

t[i thip. M ¢ phat tifi SO,, NOxva PMesIfn © k188472 mg/m, 315 mg/mand 1.8 mg/Nn#theo $ |i" u kh[o

s8t nktm 2016.

T 't £ nlgn c@ng skl ¢ a nha may nht " NIt Khé 1a 0,5%/phat, phtlit i thie |~ F8tE, # i L
giankhi  ngBnl1a10gi,th igiankhi  ngIthhla 12 gi.

Tngmc fU t anhhxmaynhti " nNb Khé & 653 triu USD (theotgi § ntm 20Ym@chi c h€a
ph2 h” nh bicdunlytd , an, thighivxch¥ b mHib3ag, thu]va lai vay trong qua trinh xay dg),

t €ehng Lceefuhg @n danh ngWSPMWI T ng € n (Bad grh ¢ad chi phi néu trén) la 765
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tiu USD, t €©hngulWSeMmwgChibhidhanhvapotric 'nhla457USDKW ntm v~ ct
phi vch hanh va fo tri bih ~ ila 1,34 USD/IMWh.

Dxanopnhot : CFB M'ng D._ng 1 ‘
Nha may nhit "t i M ng DKetHn gprhgi© M! ng D€h nQm PHL tmk Quing Ninh. Nha
maygm2t maycongsti 54 0 ° &KRWiddn@xay dngt thang 10/2011 vadh hanh chinh the vao

thang 01/2016.

Nhamaynhit " i M* ng D+@hmrgg ltifngkditdn ho~ " n ( CF&)tihwyithongsh hi ¢
hhi qu&sidhihhi ch2nh | ° 1%, AhMpahtnh?2ullsHl Bidhdfga n Hi
nh™ m8§y nhjld36% thittr thp).

Nha may s d, ng nhién fiu chinh 1a than cam 6a.1 theo tiéu¥nu TCVN 8910 : ng@t@fthung h " m
binh khdng 37,5%. Mi  n £ m_ kho[ig(8,5 tri b thh than, tifi ra khdng 1,3 triutbh tro, X, tr ong L
kh'i “hg€ L §y I[hg 536.000kh (chin 40%) va tro bay kHing 787.500kh (chifm 60%). Theo's
fuquanteot Lng 6 fuh Snnkgm L2 O phat tHi NOi 18 8,3 mig/Nm, SO 1a 78mg/Nn? va phét

thli PM2sla 102 mg/Nm.

Tngmc fu. tahhxmaynht " iMing DE€hnSDIt gi"§ 1nt4s 20 I chiphki h €a
h" nh ¢ hsh gun,ly dtag cheh b mkbb3ag, thu]va lai vaytrong qua trinh xdy ch g ) , _ hg@®thn g

mc fll t € danh nWUSDH/EIW.IT ng\in (Bad gnt cacichi phi néutrén) A 1,570 SD, t €hnog
_ng Vv il46triuUSD/MW. S li' u tai chinh khac: chi phida hanh va po tri ¢ L'nh 14 39,16 USD/KW n £ m,

chi phi weh hanh va po tri bih * illa 0,97 USD/MWh va chi phi kfi | ntjEh 1a 299 USD/MW.

Phattrivi t r ong ta€bngrghll ai h keil VICtINBmM t

Nh ™ nM An Khanh Bc Giang 4
noey | °  n'h’ it gongdl 650 MW,  huy n L, ¢ Nam, tnh Bdb Giang va d ki/h <L ‘& vch
hanhclyth v- 0o ntm 2024. Nb~t @8$DINhamaysdin gp ht2h aln antcr axi t

h.c t2nh s” |i wu

Cacngund liuquctJvQcongnghCFB L[ &s d:reg | " riwechinhsliu trung b3nh
202 0Mosanhyvi QLkingaVitNam,Sliut 05 nh~ m§y c tuRhk. Thynhidh@4ac vi

d. ¢ a Vi t Nam M 1a cong ngh cdh t i hth va siéu ti hth, trong khi tfng $ li" u 19 thWhi' n cong ngh trén
siéutihth. Ly do la cong nghtrén siéutihthd kijh <€l &s dngnhiy  hhn tr ongicédc€hng
cong ngh ccht i hth vasiéutihth. vQd baosliu, p h€h fadh p h&mngthd td kinh nghim

I « *d&@dn g WL bao § |i" u tai chinh. Chifif vQp h €hn g p i &qung & trpng PRE, ¢. Xem
Blng12WQc §c nglrp€ nh” m§yx. trong n<€
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Bing12. v liMivZmitsXn h ~

nMB @FB i MiM Nam.

DuliMi ntm 2020. (MSaEMmkAO20)9) (T i |
Thoéng swchinh Nha may Nha may Nha may Nha may Nha may
N ywaly G§NRy&@2y (N2 ya3y i NRyw@4y i NR y&E5:y
MyoKhé aty 3 5\ AnKhénh bty3a { ¢KNy3
2012 1 2014 2018
Cong siit phat ga mat trumay (M) 220 540 60 30 300
C6ng siit phat @ja toan ks nha may (MW) 440 1080 120 30 600
Hiru sl @ thuly 672 0 SRhRT Y 37,6 35 33 32 35,2
Hiru sujli 3 thuly” 6372 0 TRh,Riling 31,0 28 27 26 31
oWyK yNY
T© 6 & Ny ¥ c&hg s¥it (% nd phat) 0,5 0,6 05 1,0 1,0
PHQtYi trithicdz o6& th)S 85 70 75 67 65
THEi gian klkA en§ym (gE) 10 8 6 6 5
THEi gian kig A Gné knh (gE) 12 14 11,2 8 9
Phat ti PMb.s (mg/Nrs) 118 102 . . .
SQ (mg/Nn¥) 472 8 - - -
NGk (9/GJ nhién fu) 315 8,3 - - -
Sufii W dw RI i B USTAMKAG | 1,49 1,34 1,78 1,33 1,43
Vin hanh & Bb ti ouv S{h 45.700 39.200 45.300 ) -
(USD/MWK ¥ N Y 0
Vin hanh & Bo tri bidy’ Hi§USD/MWh) 1,34 0,97 112 - -
Chi phi kbA en§ (USD/MWIth kei 240 299 309 262 -
Seng)

Tai li" u tham khlo

1. C. ¢ Nkng | € ng CamgMbgt, .AMPhS&Iti Lui  2016v- cblp nhi 't tdp trungbod

2. Mitsubishi Power, f@AL,),hThriuy foidip8smig "~ O0uFrht mh o2°0n2 0(. CF B

3. PrabirBasui L, hhi tfng st!i tufn h®016. Thi/JJt kJ vdn h"nh v™ blfo tr3o

4. Junfu Lyu, nyi h" ¢ Thanh Hoa, ANghi®°n c¢c._u & Ph§t ¢t,OAWn v~ _ng d_ng

5 H. Yang, G. Yue, AThiJJt kJJ v° vdn ,B0lhh |, hhi CFB v, i l.p nhi°n Ii’

6. David Appleyard, Power Engineering Inter@iati onal, AL, hhi CFBC so

7. Sumi t omo Heavy | nd hitpst/wwweslsify.coi/tlearetetgysoluidhdctibboilers/ Tr uy cdpg h8agy 1D7 ntm 2020

8. P. Somoorthi, UltraTech Cement Li mit ed httpsi/@GwBpowerenginesringint.concefaded/fuedl, ng nhii
flexible-utility-scalecfb/, Tr uy c¢cdp ng”"y 27 th8ng 10 ntm 2020.

9. Malgorzata WiatroMo t y k a ANh® m8&y Li n Lagi sza:,2QFBtpssiiwivworltcoal.orgfels0e82agisza t i ° n |
powerplantworld%E2%80%99dirst-supercriticalctb, Tr uy c¢cdp ng”"y 27 th8&8ng 10 ntm 2020.

100.H. Yang, G Yue, ATiJ/Jn triWn m i n2Ht c,a ctng ngh’” |1, hhi CFB ° Tr.

11.A. Ni kol opoul os, CPERI/CERTH, fAngnh gi8&8 t2nh |inh [R018t c,a V,6i L t

122E. Coda Zabetta, AKinh nghi’ m c,a Foster Whew8er trong vi ¢ s d.n

13.ZBG,ANh" m8&y Li  n,2018atps:/Mew.wdrdtoal.ord/%C5%82agispawerplantworld%E2%80%994irst-supercriticalctb,
Truy c¢cdp ng"y 27 th8ng 10 ntm 2020.

14. Frank Kluger, Power Engineering International, 2004, Nh "~ m§y Li n Cdot NgHman thi ]t I dp ti
https://www.powerengineeringint.com/worntdgions/asia/codired-powerplantscacngansetsthestandard/ Tr uy c¢cdp ng” "y 27 th
2020.

15. Vietham Energy, i Vi nacomi n L « . ng d. ng th”nh clng clng n g hZ014 CFB t
http://nangluongvietnam.vn/news/en/mechanmraject/vinacomirhassuccessfullyappliedcfb-technologyin-the-thermalpowerplants.htm|
Truy c¢cdp ng"y 27 th8ng 10 ntm 2020.

16. Global Energy MonitofiT r &'m * n T h t mtgs\winwe.qem.vikhThang_Long_power_station Truy cdp ng 'y 27 th§ng 1

17. Global Energy MonitoTr Um L i ~ n htigs¥/ewwkgem.wikiMao_Khe_power_station Tr uy c¢dp ng” "y 27 th&ng 10

18.n&nh gi § L, c |Idp c, a ADBI! ngvDeti®amd D §n nhi t Li n

19. NS Energyi Nh - m&y nhi t itps/AewwNsenergybusiness.cdmiprojects/uini-1-thermatpowekplant, Truy c¢cdp ng'y
thg8ng 10 ntm 2020.

200S° 1i"u k: thudt, vdn h” nh, chi ph2 L€ ¢ thu thdp t_ ic8uc pnhh§t mshyl,i
t . b§8o c8§o Lo | € ng kh?2 t HTRCS/TKKT. i u quan trdc t, L, ng, b§8o c8o
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https://www.shi-fw.com/clean-energy-solutions/cfb-boilers/
https://www.powerengineeringint.com/coal-fired/fuel-flexible-utility-scale-cfb/
https://www.powerengineeringint.com/coal-fired/fuel-flexible-utility-scale-cfb/
https://www.worldcoal.org/%C5%82agisza-power-plant-world%E2%80%99s-first-supercritical-cfb
https://www.worldcoal.org/%C5%82agisza-power-plant-world%E2%80%99s-first-supercritical-cfb
https://www.worldcoal.org/%C5%82agisza-power-plant-world%E2%80%99s-first-supercritical-cfb
https://www.powerengineeringint.com/world-regions/asia/coal-fired-power-plants-cao-ngan-sets-the-standard/
http://nangluongvietnam.vn/news/en/mechanical-project/vinacomin-has-successfully-applied-cfb-technology-in-the-thermal-power-plants.html
file:///C:/Users/B047209/Documents/Filkassen/Vietnam%20-%20External/DE1/16%20TC%20update/Draft/Internal%20commenting%20DEA/Ref.%20https:/www.gem.wiki/Thang_Long_power_station
https://www.gem.wiki/Mao_Khe_power_station
https://www.nsenergybusiness.com/projects/nam-dinh-1-thermal-power-plant

Blngs Ii' u

C6ng ngh Nh” m&y ILi hhi CFBYhtr°n si°u t
M. ¢ , khdngchda | M_ ¢ , khéng chda | Ghi

USD 2019 2020 | 2030 | 2050 | - cheb (20290) " che (205‘9’0) o TL

S liu nt nng/k: lthéd 'I;}hl::bn (h:al—?n Ehipn Cao |

Cong stiiphat ca m tf may (MWe) 600 600 600 300 660 300 800 1;2

Cong st phat ¢ a toan b nha may (MWe) 1.200 1.200 1.200 300 1.200 300 1.800 1

Hiusil " thfn (%) ,'nhdanh 41 42 43 37 43 39 45 1;2:3

E'L“nsq“ﬁ mhgn (%) . nhdrang binf) -, 41 42 37 43 39 45 1;2:3

Ngng m8nghc @) 7 6 3 5 15 2 7 A 1

Ng ng may theo Rhotth ($ tufn / n £ m) 7 5 3 3 8 2 41 A 1

V. n'gik:thud ( ntm) 30 30 30 25 40 25 40 1

Th igianxaydng( n £ m) 4 3 3 3 5 2 4/ A 1

Yéu du khong gian (1000 fiMWe) - - - - - - -

SXliMi bY sung wa nha may phi nhM ML i

H s cong st (%), ly thuy} - - - - - - -

H s cong st (%), bao’gm ng ng may - - - - - - -

Chli h3 nh[ntchng gl g i

T c , Lt ngncdng sk (% m i phat) 4 4 4 2 4 3 4 B 1,4

Ph thit ithiw  ( Beth) 40 25 20 25 50 10 30| A 1,5

Th igiankhi  ngyBin (gi ) 8 4 4 2 8,5 2 5| B 1

Th igiankhi . nglthh (gi) 10 12 12 6 15 6 12| B 1

Mt i ° ngr €

PM 2.5 (mg/Nrf) 70 70 70 50 150 20 100 E 3:6:7

SO, (Lkh | €usnhh%) 90 90 95 90 95 90 99 3:6:7

NOx (g/GJ nhién liu) 108 105 38 152 263 38 263 C 6:7:8

S i’ u tai chinh

nfu t€ danlhUSDMWe)a (t | 1,53 1,52 1,50 0,73 1,82 0,73 1,71] D:F;G | 1;7:9:10

-trongd®) t hi

-t roné Hi%) |

Vcdhhanh &ffotric U'nh ( USD/ MV 40.900 39.800| 38.500 32.100[ 53.500 30.100{ 50.300 F 1;7;9;10

Vch hanh & o tri bih * il{USD/MWh) 0,12 0,12 0,12 0,09 1,01 0,09 015 F 1,7

Chiphikhi , ng (USD/MWe/fn ki i _ nt) 52 52 52 42 104 42 104 12

Tai li" u tham khlo

Ea Energy Analysesva € N+ 'nngn d n8EWM"D [ ucéngnghc h o n gri'Inddnesld iCXn nang @Qsh xudl * iivia tich tr 1in
nt n 2017

Trung tdm Thanlh IEA, fiVai trd ¢ a cdng nghtfng s6i tfn hoan (CFB) trongfe xul "w it han t r®20F t €hng | ai
Trung tdm Thanh IEA, fiPhan tich tinh kinbkcong ngh ¢ a cdng nghl” t than phun so,\i céng ngh L t CFBD, 2013

Malgorzata Wiatrodo t y k a, ' N hagiszan ERB siéyithth fu'tién trén thjgi i ,2017

Prabi r Bafasoitdin hoan. \ththanh thif k/jvado t 20B50

vinD liu ‘'mlc Pl atts d(lUDIHh ChmEBg i (WEPP).

Céachtip ach " lhdgcong hc tp WKAy d ng céc thong stai chinh.

céngnghx lynhiénliu, A Rh?P? | t fndgoi tfin hoan quy md In “tithan non va sinh kfi ,2013

IEA, Chiphi §n xudl " d ki/h, 2015.

IEA Triwiv n g NE nggh]di €2015.

Qu: NghiéncuvQt han & thm®QFB qui o In ¢ hrothatiéh h  t r2808h o

Deutsches Institut fiir Wirtschaftsforschung, Chi phiikh niy ¢ a cac nha may nhi * n'tién cactht Tn@cét tr n g n £ mydéi tb @ay
c'"ng tktng, 2016.

Ghi cha

A

O @

® T mo

Gilthifgcéds cliti/n dn dntheotiéeuchiqictJUh ntm 2050.

Gil'nh khéng co sclithi nvQkh[n £ n Qtifftint m 2M3 @ Lim 2050.

Tinht mcti La 7 5@angogGJ {enchuyd “ilD,35 thamkfot S° tay Ph,ng ch' ng v" gilm
1998, https://doi.org/10.1596/8213 3638 X).

nW[m blo tinh kinh f]g. a quy mé cong il ,Qxuliapdngh s t I (a)lao,8.

M c . Khdongckbchdh cao hhhhbko nh.Mycthd hhn | 7 X hielkanhtiNAdB[NG2020) va Han Qe (2050).
M. c . khongchbchth ( Ca obp h h h'fc), l@ingla + 25%.

C&c c Hu tp@E nbchiphilgthud, mua sin va xay dng (EPC). Xemmdltt r ong Phehng ph&p 1l u
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3.NHI = T [@TUABN KHi

M t[ c*ng ngh’

Tuabinkhilamt t u’d@v®is m nd’khi lam chill ngtruyrl ¢ Wi h 8. L i

Chu tr3nh Lhn

Céac &l pifnchinhngcat m§y pm&§t ulabi n k h?2 Fochuwinhthy 3Inh: Lhwa (Wion kh
(Wpudn) , m8yn,p hnB8ty fini@lTrongHINKI5TMt tuabin kh# whidacar 3 nh
n khi, khi § L Ognén(ddng khth 2). Trongblin gt L ( C. C. ) kb sumgvackgn&trinti €
F'tHnhp kht!ng kh?dn@kiithvd) ‘lche Mlauabin khi, ¥ - k2L ‘& giknn. Qi
naylamchofrc quay VvJ/h dcd ol -m8hyduap(G)8khithlii ° & tBoatra dong kiith 4.

bKA?*Vl | Gy KilL

lTKhﬁngkhi
H3 nh 1CquytriBheoalitt uabin kh2 chu tMthathkhdl) n ( SCGT)

Nhin chung c6 hai M tuabin khi: 1) Tuabin cdng nghg (con gi la tuabin céng il cao) va 2) Tuabin cho
nganh hang khéng. Tuabin khi cdng nghkhac yi tuabin khi cho nganh hang khéngh kJ} chil khung;

L vacanhcanémbg hhn. Ngo~ i r apcokhdgmthiigiankgm2g ai§ryg da cad ih hn
IFn hdt | ng so yi tuabin hang khéng.

Tuabin hang khéngco'histti cao hhn t'walvi'n md & ridhamg gh@EnHH ¢ a tuabin
kh2 cho ng” nh ‘hrgoogWkeas thay gitringmth ¢ hi€ ng vy, d@ddngkao. n- ¢
PFn d<€ L ©y tQioH tudbin bay.y v

Céc tuabin khi c6 W’ ‘& trang bcac b |am mat trung gian cho may nén ki, t L' -k hez In"@mwW nt&@ |
gilm nhu §u "t ¢ho qua trinh nén. COMS d ng b thu R'i nhi t tich A p (gia nhit khdng khi cho quéa

t r 3 nh Wc g wuliiong qua bt r aimhi tkhong khi/knongkhiv.i chi phiathEgp a t Lo
sl khithi . Nh " ntoe®ig khilcd tthp h u n  fhchrict/pv@ob 't WILE n g & ‘nighdng u

qua qua trinh gian nbén trong tuabin (Chu trinh Cheng).

Tuabinkhildinh ( h@tam)cong sl  d2G0 kW hin nay L «t tn@ conrgPlantuabirhcc
nh.Nhnng tuab'ingcomgignhith® h? ng kh?2 thdgahitdq «i§ tht ¢ adtualdin kit

(b thufinhittichhp)W& “ERusi dhply (2530%). Trongpin d€ Loy, tWabin
nh khtn'gslyey.

Chutrinhh, nh p

Nh ng thanh pfin chinhca n h ™ " mi@lin khiichu trinh,m h p (CCGT) bao gm: tuabin khi(GT),
tuabi(ST,htuiyd dgudn), m&yn(@WnEt | LiHmhitHREG/MD hr aimhit
khithi , xé€mr®mhgl H3inh €y6 d€

Trong khi &l t r Yrcc (chHuhgitrc ) [Yeéninu siliicao, &t r %c (CAL f@c riéng €) c6 théng s

vQkh[d ngtt hhn. Ngs d ngdi a h 3 m phclamhgim nhu §uvQe § ¢ Lntayprieng ©

(may phat, may h & pQunay &hit i I’ i th/JvQtai chinhsovi m8§y ph&§tThandg rkhi L -,
L a ctdr c - whehivdithanhvapotri.H thngcotWehdy hai  mE kb v h & rig mlt may
phatkhimaycond “EHo t1IQ2 .n"nyi cl ng | ~ kngayktn g otnZg ritxdyalingriaoh o
mayvabsung phetinhgm&tinhnbd hhn uthdnikifo 16) . B3 ncHammgtBoyg L €
na& st popwtrnce | ©w | ro@n hoan trong thap lam mat.
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bKAsyY f HRSG

May nén
khi

Tuabin khi

Khéng khi

H3nh 16: S LQ qu8 tr3nh von h"nh cva mit tuabin

Hi u sl ", ngoaivi ¢ ph thu ¢ v Fodinhlk thud v ° QeckErnc nlili ing Xung@uanh con ph

thu c vao nhit | Khoithfivanhit , A& lammat(gmnhit A& lammatcot! “ m t uswd). h i
Congstiiphdtca t uabi n “kgdidt thladmbd fnicdmgstliphatca t uabin hhi . Tu
tinhhnhpcohiusHi526 2 %, trong khi L - t OowskHi3na37%.h2 chu tr3n

nfu v~ o

Nhiénliu HE t r €n gnhién (B bNG) v dfu nhG M, t S tuabin khi c6 tis d. ng cac 161 nhién

i'u kh8&c nh€e LcPv@., vakihs2co $Vis ndng i I nhién li u (khi/dFu).

Tuabin khi §n ap sl Fulvao ¢ a nhién fiu (khi) 14 2060 bar, phthu cvaot s néngca t uabi n kh?2
la 4p stiivao trong bun g t. L

T h * n gngttuatsd khi cho nganh hang khofg ép stlinhiénliu ( kh2) cao hhnptuabi

Clng sublt LiWn h3nh
Tuabi n kh?2 ¢ btdogstilr 30 kWi 600 MW. Ha b} cat't may CCGT c6 cong &l n>il5MW.

Cblu h3nh ttng gilm ctng sublt

Tuabin kh2 chWwhit ngvading théyrong vaiphihcungit "Hi t r ongplgifiai Lo
I'nh. Hiusica c8§c tuabi n Igh2h kenh\bko§ migil ok trinhhm h g, tay nhién cé

chiphi fth h n @i, h id ofniln- cphh¥io g d, tig€ho nhamay ¢ nhhdb n h ™ " mad§phond; i
vchhanhtvaigi mt ng~ fhvaddpogi lirongmt nt m.

Tuy nhién, milfnkhi . ng/dng m@y c L ntg§ o @Wheehi ghi dch y va th i gian Ho tri. Theo
nguyénly, mtifnkhi  nlg t ‘@pwnigogi trongdtu i ~ iK: thudg athifb.

Tuabin khi cO kin £ ndp hawh | €n gthi.pChL, naylamgimhiusidl "wvid ph tlithgb h hn t h:
m cphatthfi,vid n h€aNOVvaCO, &€t £t ng il PrmiNmM*k h2 ctie®€th.S gi a t L fig ph 8§
NOx khi ph t[i gifm ttb ra gj i hth vQkhl['n £ n @u clinh céng skl . Qunay cé thW. ‘& gili quy/F m t

phfn bRag cach b sung thém cac bkh  NOx.

Tm8y CCGT Widnhgnhoonfi tmhtmc B~ o IQnaylamigmhiusil " iv " ngt h€

I " m t LEnigNOph 8t th

N/u tuabi n Wihituakirhkhindgco thWWch hanh Bag cach cho khinéngBh qua ¢  hhi
thi/} k/Jcho nhit | dao hab thoat ra quang khéi ph (n/l co).

Nh, ng tuabin khiln  h hn ¢ thon gc §cC &Gt g t ditl@ng bcac canh # @ fu kao co thv

I @ chnh, gitp §ithi nhi usHl® m ¢ non {i trong di céng st 85-100% coéng skl "nk.m ¢, vi vdy hi u

sitHichy nonfivda t €hng i L @hii gnm@yu albii n " itrong tiph i ndy.iV@ cach

k h §Wt[i thi n hi u s chy non {i la chia t ng cong skl phat cho ni@ { may CCGT. Tuy nhién, cach

nay nhin chung&d Jithi uswichdy FLtfib thgp L i instd may| nh hn .
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hu Li Wm/ nh€ ¢ Li Wm

_u @6

Nh” m&y Li' ' n tuabin kh2 chu tr3nh Lhn c¢c- th i gi
b3nh th€ ng, kh<5phdt. ng bim s€ cfn 10

Nh. ng t° m8y chu tr3nhkulbitn LH” m Ic.am a-hbBhi ‘tu onuwgblt os
nhi°n 1[I u khz2z,

nHc tr€ng c¢c.,a CCGT | " c¢chi ph2 Lfu t€ thblp, hi wu
L. ng ngadn Tuy nhi°n, t2nh kinh tJ] theo quy m® L
m8y c- clng sublt dkéhii Q0rg IVBV\UI:ﬂtS nhtngm§y ngi Fm Li
Phg&t tthifblp CHDo v, i c8c clng ngh’ S d.ng nhi°n 1i’
Nhic @i

n"i v,i c8c t m8y | . n c¢c- c¢clng sublt tr°n 15 MW, c
so v,i tuabin kh2 chu tr®nh Lhn, khi _ ng d, ng tr
t. c8c ngu ' n kh8c (VDRD:hW ,cumhi clbipt crh®c )t ucalbrign o hi
thw xem nh€ m t nh€ ¢ LiWm L i v.,i c8c tuabin kh:
Nh. ng t° m8y CCGT nh, c¢- hi u sublt Li' n t hblp hhn
20 MW v’ c8c t° m&y n"y phli c¢cYYnh tranh-tosg2t sao
T 1 kh2/nhi°n 1li u c,a c8c tuabin kh2 ° m c¢c ca
m8t kh?2 thl i cho tr€e ¢ so v,i c¢c8c chu tr3nh hhi
Khi c8c nh~ m§iyn|g| cr%n@C@Ttsngu°n kh2z, th3 s, c’
thblt s[n xublt Li n nktng c¢c_,a nhiQu nh” m8y Li n (.

Mii tr<€ ng

Nhiénliu tr ong t o atbhayliéngdnzithdhey k ht n'g L€ m (1m§rn yné- nghoa
li' u €chay kit va m c phat tii thi (tr NO,). Nh ng di ti/h td trung vao bun g "t dd JHm ¢ NO

thgp . Wiam giim phat tffi NOx h h n a, qua trinh &u X |y khi th[i c6 thAth chin,vid n h € _Bgh d

th’ ng kh b?ag ch xtic tac chn | ¢ (SCR).

Vi ¢ | " m

Vid,, nh” ' nm8yCQATi RKehthn2 T(r756braMid) IL«m tc hoi trah@th iGgiamxgye
dngvakhgng 120 b g €nlvdgharhiva pito. (Taili u tham kifo 4).

TriWn v ng nghi°n ¢c._u v™ ph8t tri Wn

Tuabin khi 1a cdng nghph bi/h v~ L\Mchurﬁrﬁltlthu cloY 4.

Hi usil L'« dilthen “ilvicith h3nh tuabin kh?2 [Gphaplammataringdiahn t h

va thu Ri nhi t. Nghién cu vOb & lamXn ( p h, €)rirong ¢4 trinhby khong khi (HAT) d ki/h <lam
ttngsWli do dgeulil @ua tuakrnith. cao hhn khi L
Ngoaira,vicditi/plienfc W u § t ritdmHim Lh hn _lhanG] L' mhila céng nghl’ t c6 phat }
th[i NOxthip. Vi ¢ p h ucrhoHn €h hé  wn€o k h'o @ tamgilm phattfiNO,, nh+€eng c |

lamgimhiusHing v~ d Wil tnh kKthiviQms  t © i ¢ hngy phht 1 € thiénhGE' t
khé v i phat tHi NOx thih, cong nghnay €1 " m t £ n gatwabirikhip h2 ¢
Nghiénculiéntc ‘lt®chin | i °dhnhitalifu Lv ™ o &a oc Shchne §ntiénntfma b i n

LG "eRusiEH dicao hhnunayMotiuig Vao o 6 u va/hdb lam méat cac canh tuabin.

S clit/hlienfc Wju § t rittdmbim Lh hn _lhaanWc dti £ ntg lfu ko ¢a tuabin cé tw
| “m gi a [iNG.gWg) mS8ctphat thi NOythih, cOth\ap dngnhii ph<€hng 8n Jtkh §¢c
hotb L a’ncghatlt®, vid n h € nrgh vtkiho cdphat th NOcthb , Vvt xlic tad. v.v.

Phat trid cong ngh LlW'G "B igiancunggpdchy ngh hhn c¢ 1 ncghclhinng L€

V2 d, vQ nh_ng d §&n trong n<€ ¢ hi n c-

Nh " m8 tabib khichutriinhmh p Nh Koh 2 (CEGTWV tritYhuyn N h Kb, tATh™ ng Nai.
T ng cong sHic anhamay la 750 MW, fulvdh h " nh @threbhmg2 nl 1.
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Nha may nhit " r i N h Kbl 2 § d ng tuabin khi chu trinh,m R p v i cHl hinh 22-1, bao gm 2 tuabin

kh2, 2 Tiphith hv © t h ut Uuasbli “mthifrgia nha Bhay 14 55%, 1 d ng babbu ¢ khdng

3% vathigiand ngtheo flhothla4tgn / nt m ( 8 %k . c NAhashdhrg#aikhi t nhiént céac
bwkhiCu Long v~ Nam C!n Shn.  nlchem?! nbg§to® @ § ol LnSnfm 2g0i 187
PM25¢a nh~ m8y C@IG2a3e,h mgiNfPphat tfi NOxla 208 mg/Nm va phét tHi SO, 1a
2,62mg/Nm. T ¢ . L@ chnh cong ski¢ a nha may la 5,3%/phat, pkfi t i thi 1& 40% va thi gian kh i

L, ngbhvakhi  nglkhhifn "t €t Slgag,8gi vaégi.

Tngmec fl t € tHaUSBPBGqUyvQdi § USD nitm 201897 mchiphi hagh chinh, ¢ h €
t @, qunlyd an,choq b U'a Wh,ithu]vatiQn ldi trong thigianxadydng nh~™ mS8ngyisuit €hng
lfu t <€ danh mngWSPAMWL T n @, BI5fu t g het d{rh ng chi phi néu trén) la 764'tn

UusSbD, t n@kp N1g?2 ti u USD/MWe. Chi phi ¢ 'nhgawhhanhvapotrila33,4USD/MW ntm v~
chi phi bih " ilg, a veh hanh va po tri la 0,59 USD/MWh.

h.c t2nh s i wu

PEn d€ L ©y tQcédcmdundli'y Iv™ chobac Bng s |i' u va cach tinh toan cac thdrig® c

tinh trong cacfng s Ii u.

Sliu ‘lc®t s §u n h "ntuadnykhi thutinhmh p L adntginh# Vi' t Nam va gia trtrung

binh ¢ a cac théng'sl. ‘& s d. ng lam con's€c tinh trungtdm cholmgs i'u ntm 2020. C§c
nay baogm: Pha M 2.2 (2004), Pht M4 ( 2005)% h Nb h f 2 @ 08h 2, (20N )) GarMad Ir
(2008), Ca Mau 2 (2008) (Tai li tham kifo 5). VQcong stitic at may va nha may, nt quy mé cdng il

ph bi/h ntdl L'« cAin€Xem Bng 13. T ntm 203 0 "Wi"u tréh@ GO nang<Ldng nghg a

| ndon ecsidang igditr cacthdong'st " i ¢ fctrinhtbayltiédgtrongfh d€ L Oy .

KhongcosliuvQc §c nh*n mtSwabliin k h2Vi ¢NMam cho nghiégnhw Lrhiny, do L -
chungsliu ‘lcBft C¥nnangCéngnghc a | n d o'neicachdongsvQl, linhhot (fc | LQ

ch'nh céng sHi, ph t[it i thiw va thi gian khi _ ng), nhngthéngst ‘€h nmh €i vli cAc nha may
CCGT trontgg®h cho ntm 2020 - Tidhawttirti khd oh@mh cl
nh€ c8§c nth ntiarg gac mhanrnay hhi ' khi d ki/h £khong i thi n °Lenh linh hét so

v, i nh ng nha may hin t n/u khdng cé nhng chinh sach khujp khichmi  t r o nt ngdn hYa (202Q). 0

Nh ngthéngst " i ¢ fc#inhtbayliié®g trong fn  .d.®h nggiatrphattfi L «cchiy® il L hn

vV t mg/Nme sang g/GJ theo ks chuyw " il il i khila 0,027Bft S tay Phong chng va gim thiw 6

nhi m ¢, a Ngan hang Thgi i (1998.

B' ng 13: Tuabin khi chu trinkém hi p, SXIiMi n £ mMm2®c280c In h ™  mdeyXlikirCGaonmgng n _
Cong ngivicva Indonesia vaxliMi  t r u nag tinh 2ho &m nang Céng ndticva ViM Nam (USD 2019).

Théng swchinh Gia trjrung binh gja suizu t CNCN Indonesia (2020) CNCN
Ot O YKt Yhe | ViR Nam
(2021)
Cong siit phat @a met trumay (M) 650 6 600 200 800 750
Cong stiit phat aja toan ks nha may (MW) 65C° 6 1.500
Hiru sufti  thuth (%), trén nhan may 56 5 57 45 62 56
Hitu sl tAuty 672 0 2 Nz 52 4 56 39 61 52
TO 6 & N y¥h c&hé skt (% nd phat) 7 5 20 10 30 7
PHQY tri thicdz 6 t)S 56 5 45 30 50 56
THEi gian kigA 6n§ym (gE) 2 5 1
THEi gian kigA 6n§ nh (gE) 3 5 4 2 3
PM 2.5 (mg/Nrf) 30,1 1 30 30 30 30
SQ (mwe kh £ WdENHK ) 0° 1
M, t nh” m8&y LiWn h3nh c¢c- hai t°’ m8y twuabin kh2z v’ m t t m8y tuabin
°Phgt thrlFi | €u hu8nh t. c¢c8c t° m8y Lt kh2 thi°n nhkhhn  srbldt, hgblptn
kh" | €u hu8nh cho ¢tng ngh’ n"y. S i u c_, a2mg/Not. tr<€ ng h’ p d §n t
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Thoéng swchinh

NOx (9/GJ nhién Ru)
7%z GW RI §it USTMWE | 6
Chi phi yn hanh va Bo tri ou S{h
(USD/MWkK Y N Y 0

Chi phi yn hanh va Bo tri bidy HS
(USD/MWh)

Chi phi kbA on§ (USDIMWICh Krei
Seng)

Ot O yK¢L

57
0,80
30.500

0,47

73

Blng 14l tké s li u . &@inhcaquctJvQe h i
(SCGT) va chu trinh,m h p (CCGT). C6 tithBl' s chénh’lch| nvQc § ¢

vng NE ngrhlgi€
BS8o c8o
Céng ngh ¢ a Indonesia.

Nhe L«
Lesdng
binh ¢ a cac s li u tham chiu trong in

khong phahp v ith ct] Vi't Nam. Tuy nhiénng s i u

nivi nh” nm8SyCQTi,

ph€hng dph8p 1| u

g

Gia trirung binh ga sui?u t

CNCN Indonesia (2020) CNCN
Yihe | ViRt Nam
(2021)
1 86 20 86 57
4 0,78 0,68 0,83 0,80
4 24100 | 18.100 | 30.100 30.500
6 0,14 0,10 0,17 0,47
4 83 62 104 73

fohf€i@lUL c8c

nt m_ @BAY,@ kih Trung Quc
nb &o cd MWug tmd@rh L trong

ttre il ibhyn  ~nEEGT gl frtrung binh cacacd § n
I..emt €n h fuc hti€© pthr2zu nlg

nh” t m&8pitikh?

Tthewi BS§o
c h ifu ptmec rHithgp. Ngoai ra,

k’rcid b#o-glmenhGtrong @@ narg€

¢ hui

tpeh. 2

Lérn dh "wh
b3 nihv. i c hnot M 2@ 2200 2ArGng 2

¢t

r

n"cys din@tr nhng$ Ii u . &inh cho Trung G do

n " gs d &g lam giihth thep.

Bing 14 : tQh tvatpabid khiltrong cac nghiémma quc tA( L « @ Misang gia USDh £ m

2019). @ m nang C6ng ng¥cva
c8c nhhgm®y 8l

n & oh cidm6¢ nhun g
( CHM 1k wgddmgrerped nhiMtoph it r ung .

khtnig IL__a v~ o

IEA WEO 2016
SCGT
CCGT
Nghién evdz 7 & y 3
2015 ga IEA
CCGT
CNCN Indonesta
Trung
binh
SCGT 0,80
CCGT 0,75
CNCN VA Nam
Trung
binh
SCGT 0,61
CCGT 0,80

©“Ch gquan Nkng | € ng qu ¢
UChi ph2 Lfu t€e L« L€ ¢
2+50 MW L i v.i SCGT v, i

/ KA WKNWSS! {5

Trung Que
0,36
0,57
75y 3 b2D3@ #
0'{5 YyNY HAMC
0,70
2020 2030
Thyp Cao
0,68 1,25 0,76
0,64 0,80 0,71
2020 2030
Thyp Cao
0,36 1,25 0,59
0,57 0,80 0,72
tJ, .Tri Wn v ng Nt
Li Qu ch" nh vQ gi §
h’ s’ ot I’ =0
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nh " Mmgy

LOy.
Ny 67
0,42
0,73
2050
Trung .
binh | TP
0,71 0,57
0,65 0,55
2050
Trung .
binh | TP
0,56 0,36
0,71 0,57
ng | € ng
USsSD
Ph€hng

, 8.

YR OH O mPpK ZWO B 1 M|

Cao

0,83
0,70

Cao

0,83
0,80

th7j gi,
ntm 2019

ph&p

Xid@sy dAng trdhg
Do L-

i

t2nh

.odcaah tipSsgh  d €hn ¢ r o rdgg did-tr trsng binh ca cac
s |i" u tham chil trong fng nay, ngéi tr s |i' u . &&inh cho Trung Qw nHAn [th blo s nhiiquan ca

c§c

2016

L€

ong
m 30

v "¢ tnnhg© ns ul B1tn

c

t

c hu

e



Tai li" u tham khlo

PEhméft rong

¢ h €wh g lcrichydd t BXn nang Cong nghn a n i K liMi cong ngiwZce § ¢

nhiM top trung, tich to n £ n gng ¥a phat va chign Yilch t
t hudt

Il brahim & Rahman,

1.

2.

»

Nag, i K:

nktng
Mot t
PECC2,

Thu thdp

1 (2008), Ca Mau 2 (2008).
ACS8c

POWER,

,12012.
Mac Donal d,
iB§o

ng

s

I °

cs8o
I’

n

u

h”
AcCd
t hi
[

2 ¢ch

m§y
i

AiH

dp
1]

c.

t
6

Li’

u

nhdt

k J]
nh”

a

nh”

ma n g 1 mgithgng hglin taili u

no,
ng c.
chi
ch s°

m§y

m§y

65

20009.
h

a

phz
nh-”
Li’

n
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n

nh 'M-mMB § MLAwp

saucédngt €

s n®n 1 °n hiTuup sawhkt dqwXd A ng?
hgt Li  n c.a V€hng qu ¢ Anho,
m§y Li ' n tuabin kh2 chu tr3nh
CCGT hi'n c¢c-, ¢g" m: 2@bhHLaMau 2. 2 (
chu tr3nh h.,n b"m Tfuc RBAB, T



3

1

C&c blng s |i u
Nh, ng trang sau trinh bay cafrty $ I ug acéngnghnay. THicTc § ¢ ¢ hictinp kg LUS D, gi §
2019.
Céng ngh Tuabin kh2 EHuhngtAnh L hn
M. ¢ , khdng M. ¢ , khdng Ghi chu TL
UsSD 2019 2020 2030 2050 | chds chdn (2020) | chds chdn (2050)
S "u nt nng/k: Ithed Thip Cao  Thbb Cao
hhn hhn hhn hhn
Cong stiiphat ca m tf may (MWe) 50 50 50 35 65 35 65 3
Cong st phat ¢ a toan b nha may (MWe) 100 100 100 35 150 35 150 3
Hiusil "mthfn (%) ,nhdanh I 34 36 40 1;2
ElLuriu:ﬂ i, thdn (%) , nhdtang tbinh 33 35 39 12
Ngng m8nghc @) 2 2 2
Ng ng may theo Rhoth (S tuFn / n £ m) 3 3 3
V., ngikilthud (ntm) 25 25 25
Thigianxdydng ( nt m) 15 15 15 11 19 1,1 19 B 3
Yéu du khéng gian (1000 #MWe) 0,02 0,02| 0,02 0015 0025 0,015 0,025 B 3
SXIliMi bY sung cho cac nha may phinM ML i
H s cong st (%), Iy thuyt - - - - - - -
H s cong st (%), baogm ng ng may - - - - - - -
@Qu h3 nhdntcénggot gi
T ¢ Lt n[n cing skl (% m i pht) 20 20 20 10 30 10 30 c 3:8
Ph thit ithiw  ( feth)L 20 30 15 30 50 10 40 A 6
Th igiankhi . ngbh (gi ) 0,25 0,23| 0,20 3
Th igiankhi _ ng hh (gi ) 05 05| 05 3
M® i yrgr _
PM 2.5 (g/Nn? 30 30 30 30 30 30 30 7
SO (_Lkh | ©u8nh %) - - - - - - - E
NO (g/GJ nhién liu) 86 60 20 20 86 20 86| AD 3,7
SXIiMi tai chinh
nfu t € damUSDywe)a ( 0,61 0,59 056 036/ 125 036 083 FG 1-5
-tronggH(%) t hi 50 50 50 50 50 50 50 9
-t r one Hi%) | 50 50 50 50 50 50 50 9
Vdhhanh & ljotric 'nh (USD/ MWeg 24.100 23.400{ 22.700 18.100[ 30.100{ 17.000] 28.400 B 1-5
Vch hanh & o tri b i{USD/MWh)
Chiphikhi _ nij (USD/IMWe/fn ki i . nk) 25 25 25 19 31 19 31 B 6
Tai li" u tham khlo
1. | EA, D. bg8o chi ph2 ph8&t Li ' n, 2015.
2. 1l EA, TriWn v  ng Ntng | € ng ThJ gi,i, 2015.
3. C.c Ntng 1€ ng nan MUch, "CXmiR@M%g C:ng ngh’ vQ ph&t Li ' n v~
4. C8ch tifJp cdn L€ ng cong h' ¢ tdp LW x©y d. ng c8c thtng s° t"i ch2n
5. Kinh tJ] h>c ntng | € ng v~ mti tr<€ ng, ™KphS8unyh/ngingg hc hic hpoh 2n hi fnug tn& hci_ °a
c, a wmplc "
6. Deutsches Institut f¢gr Wirtschaftsforschung, Chi ph2ngchc§c Lnogwg nc.m
Il € ng t8&8i tYo khtlng n L nh, 2016.
7. Phg&t thfl[i t'i La theo quylndéneseh s° 21/2008 c¢c,a B, M!i tr<€ ng
8 Vuorinen, A, "Quy hp2808h h° th ng Li ' n t i <€uo
9. Soares, "Tuabin kh2: S tay ng2088, ng tr°n khlng, tr°n mHt LBblt v~
Ghi chu
A Gilthilfcos cliti/hdndntheotiéuchriquct]l/h ntm 2050.
B. M c , khéngckbchdh ( ¢ a dgp hhhmdtjhhHaEe+H 25%.
C. Gi[L'nhkhéngcésclithinvOn £ ng Qiti.
D. Tinht giatf |, n nh 400 mg/Nmisang g/GJ (hs chuyd “ila027 Bt S° tay Ph,ng ch ng v’ gil[m thi Wu
1998 https://doi.org/10.1596/82133638X).
E. Khit nhi °n L «dhbatrétihcglk mt ng c8hvak@ingdbh ur a Li 8k2t | €u hu
F. Chi Fuh 3 alabin khi hang khdngs m ¢ ¢ a o i thabin khiccong nghp (Taili uthamkifo 5) .c &Sdch tbhn 50 %.
G. Chi fwh 1 €nbchiphilgthud, mua s va xay dng (EPC). Xem mé[ttrongpfn Ph€hngh. ph&§p 1 u
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Cong ngh Tuabin khi chu trinh h, nh p
USD 2019 2020 | 2030 | 2050 | glcrim (2030)| cheb clvn (2050)| ohd |
S li'u  n & nnglk: Ithéd Thep Cao Thbb  Cao

hhn hhn hhn hhn
Céng sl phat ca m tf may (MWe) 750 750 750 200| 1050 200 1050 1
Cong st phat ¢ a toan b nha may (MWe) 1.500 1.500{ 1.500 200| 1.600 200 1.600 1
Hiusil "nithdn (%) ,nhdanh L 56 60 61 45 62 55 65 1;3;5;10
HiusHl ‘rthfn (%) ,'nHh,anthr wn | 52 59 60 39 61 54 64
Ngng m8nghc(®) 5 5 5 3 10 3 10 1
Ng ng méay theo Rhoth (S tufn / n £ m) 5 5 5 3 8 3 8 1
V. ngikithud (ntm) 25 25 25 20 30 20 30 1
Thigianxdydng (ntm) 25 25 2,5 2 3 2 3 1
Yéu du khong gian (1000 fiMWe) - - - - - - -
SXliMi bY sung cho cac nha may phinM ML i
H s coéng st (%), ly thuy} - - - - - - -
H s cdng st (%), bao gm ng ng may - - - - - - -
@u  h3 n i mcéng got
T c , Lt ngncang skl (% m i phat) 7 20 20 10 30 10 30/ C 1;2
Ph thit ithiwi  (Bethl 56 30 15 30 50 10 40| A 5
Th igiankhi _ ngEh (gi ) 2 1 1 1 3 0,5 2| A 1,5
Th igiankhi  ngIthh (gi ) 3 2 2 2 5 2 5 1,5
M1 i yrgr _
PM 2.5 (g/Nnd) 30 30 30
SO (_Lkh | €usnhh %) - - - - - - -l E
NO, (g/GJ nhién liu) 78 60 20 20 86 20 86| AD 7:8
SXIiMi tai chinh
nfu t € damtmuUSDViWe)a ( 0,77 0,69 0,68 0,55 0,77 0,55 0,77/ F 1;3;10
-trongfl®) thi 50 50 50 50 50 50 50 9
-t roneg H%) | 50 50 50 50 50 50 50 9
Vdhhanh & lfotric 'nh  (USD/ MWe / 29.350 28.500| 27.600[ 22.000| 36.700 20.700] 34.500| B 1;3
Vch hanh &bl[o tri bilh " il{USD/MWh) 0,45 0,13 012 0,34| 056 0,09 0,15 B 1
Chiphikhi _ nfy (USD/MWe/n kh i _ ngy) 70 70 70 52 87 53 88| B 6

Tai li" u tham kh[o

Ea Energy Analysesva € N&'nngg |néknh ,'Mi'fi 8ng nghn g * n hindbriesid C¥n nan g np vt Lligu n & 204706
Vuorinen, A, "Quy héthh th'n g 'nlf i €008

IEA, Triviv n g n £ nggh]gi 2015.

Céachtip ach “lhgcong hc tdp WKAy d ng céc thong stai chinh.

Si emens, " T<@h'igichuarinhhinh p 62018 o

Deutsches Institut fiir Wirtschaftsforschung, Chi phiikh nfj ¢ a cac nha may nhi * ritiong cac tht Tn§cét | gi a ttng o&aogngu
| “@g tai £b khéng n "nh, 2016.

7. Phatthfiti L a t mes$21/8008caB M! i ° ngindBnesia

8. C.c N&it'nngg |nékh, "Odn nang Céng nghvQp h § i valnhit", 2015

9

1

oukrwnE

. Soares, "Tuabin khi: Say. ng d ng trén khong, trén Bv Hiia trén bid", 2008
0.IEAD bS8o chi 'phoas. phs§t Li

Ghi chu

A. Gilthi/tcos cliti/hdndntheotiéuchpquctJUn ntm 2050

B. M. c , khéngckbchda ( ¢ a dpp hthmdtjhhHaEeH 25%

C. GifU'nhkhéngcosclithi nvOn £ n g Qiti.

D. Tinht giatf |, n nhdi 400 mg/Nm sang g/GJ (hs chuyd “illa0,27Bt S° tay Ph,ng ch' ng v™ gilm thi Wu
1998, https://doi.org/10.1596/8213 3638 X).

E. Khit nhi °n L «4hbatr@rhcglk mt ng c8hvakBingdb ur a Li 8k2t | €u hu

F. Chi fuhz €fnbchiphilkythud, mua sin va xay dng (EPC). Xem méfitrongpfn  Ph€hngh. ph&p | u
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DQD n g Lr

t

hydr ogen

M0 t[ tom tdbcong ngh

Hydrogen c6 til’ ‘& s d, ng lam nhiénliuthaytd]( t r on g

so v i methane. Vid, nhit g nl a (hdbnhit
kKh['n £ np Jjiphat thi NOxnhi t
Md . it n gng trofg mt

met hane,

t h€Wr § mg " ¢ €hga@hién fiu

M, tkhac bitré r t khac, vala mttrong nhng vih QK h -
h htrong h ¥h2n g dt MO, kho thd - DLN (tuabin khi hiu stdicao hin Ylhgay nay 's d, ng

nhanh

trong

tuabin

k h?

‘gng 1§ t) rhy T phFm Ho-b thay tH]hoan
toan khi t nhién trong tuabin khi. ¢ h[n,mh ng thach thc trong vic s d, ng nhién liu ch a hydrogen
LWp h §'tn v L'chc cong nghtuabin tiéu chdn xud phatt nh ng khac bit vQLHb tinh chay ca hydrogen

, #ihin_ ng) ¢ a
c a ova ¢ayra nhng t n hd

L "HhWick (t cla nhittr thgy  h habhydrogen thb

hydr ogenlhg&ldn, ¢ohn

n h @tlil u'var pph xu ng dp.

h hn Wso&m g

*dng” nd’dgh nhiéB leu va cée b phch khac ca h th' ng co tefn pHi G ¢hinh kich

t £ n\uyltrPcang it sfn "I @ nl i
k HQmHkn thud, 1atc |

bi'n g t L DL'N thif¥]LW t chay khit nhiényi ° hghi tHi NOxva CO cc thip), f ¢

cfn
L t cAc nhién tm
b gifm

c a o fnh\Wing £9n @ gang phatd -t clas lan truyQr dong | a ngd

t¢hay ¢ a hydrogen

tdong khi

n h i’ % wnao pig e&ng

ter €1 95% H, gi ihthtrén (hin "hg@ h § y o) @ @M vihot | nf ¢ a tuabin

lén va vic §n sinhra CO khéng fhlaveh QL § n g

cdugilm cong st (kh[ n £ ndp hamh cong sidl fulka th

dt@®ng piHm vihdd | ng ¢ a tuabin- gifm dfn

h mmm &) sovyi

h " my hyd®gen cao.

t ©hinhiQ .L Qumay thu I ph-mvihdt  n" n "nlh Hora i t trong nhng thach the | n nHdl
cho vi ¢ thit k/Jjcac h th ng DLN c6 ki n £ n gitrmh

MHukhac,gi i hth LBO- gi i hth

hi ntd. Vi' c dithi nkh[ n £ ndygilim cong skilla m t{ i th/]linh hot co thah tr mth g | il € £ ngy

n £ 2'@) gwt hydrogen trong tuabin khi

tichh pnhiu  h hn . utta kifio 4)1 i
Bng 15: i@GdgvaditpBap kthuottiZzm
Tinh chyit Tinh clfit cga B ¢ + ©ng $dm tang
(so vui khi t nhién)
S xujt carbon ” Khéng €h s xujt CO vy’ GocW
monoxide (CO) Gbm 100% coi la lyn chkdtrong v n hanh
M 6B Ry 3 | Thdtich: < 1/3 Chhthdtich by K TY 6tOK z
t AMg Khd nighgp 2,578 | t AgnhRi | K&y 3 S
TO c6pnla |/ 2 KWy & | ¢ Nygdongnl aphitre Iyi
. ¢ Ny B }igWOnhizo
Nhirngzn | a [ 2 KW - o .,
? Y P ¢ RyrEindivp phxuwg gp
Giui hyn LBO ¢Ny3 phwhlBAA ¢ Ny FyRRKR3I ljdzZ & ¢
Giui hyn b chay - An toang ddbb3chay ru ro =,
Ny 20%
RW G 20% Khé phat iy KTy
Kich ¢ phan t Nhx K T y1thy DbYO K Ty
Domts LHotinhchuyénbiga k h?2

thi/} b khcbkhe va gnth chinliéngc
vasachathifb 'nh

k3 nhe

hy d rchéy @& r, ah, $u du vQblo
h h nis sdang khit nhién. Vi ¢ : ngoai cac'a¢h v blo

nh-

G phap k thurttidy y Ny 3

Khéng c6
¢ Nyr@ e 8ong

¢ N yr@Ss dong

Thid kdphun nhién Ru mui (phun nhién
lirdz G K S 2yn, Taylten S 2

micromixer)
¢ N yr@Se dong

Oy Skt soat khi thh chg Seng
by KOy k REymEu y IK

VIt li%u mi, fop phg mti
Khéng c6

Yy LIKWTY 3
wNng nui

Nhidu mra
K Ty mdvi chyi

KTy

LA thi eI AN +

Kty ddmemsphoyick A

cthevasacha

e

khi ngkint he
g uan  tt@may cRoflép nahgwcadkht n g
c § ¢ tkhi & bhiém

L
I

K h

Kk

AS]

m§ ‘yng,tdn a briy liyék Kih trat hhth mgglmt h €

bi/h bao chay, kkh tra cac mi

Cachthng ttbral akhur h
nhién, cac’hth ngnaycomts n h € Whi n h @suigiim so vi cac h th' ng khéng pha lodng, ne

L NOkc ao

do
C.

h -

h higéngngh LVt chay trn

L - cnhvavehp 2" nwh
( DL'NYr n b€ ° clth® kLW t khit nhién v i 1€ ng khi tHi NOx va

h * nopnNQ) KB thp

CO ¢ c thep.

capo
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nWkhdophchin “nh€ c hScynh nggh@ k/]tién tij nay tich hp gili phap phanfing nhién fiu va

v, it Lk hghchi Cacthifk/v , itmli gi %phfttheogcgvall ngnhiénfliutrn tcf €
W'ng kht!ng khtenhm gio thikbnrg "€ ¢ h Bcy |nig°@h tau abhay ¢ao ca
hydrogen. Mt p h<€hng p h/B gic Withwg a toipbavitr 18 L& gilamaytrn Lngga

GE ( H3 n h)vdl lhtnki@c m ¢ a Mitsubishi Hitachi Power Systems (MHBSph €hng ph§p
ch d a vao dong dfy theo chu d c gitp' n "'nb ngn | a, trong khi cac ti} k/JDLN truyrth n g * nch €

s d ngmth phd I0 ng xoay.

Hinh 17: ThiX blvi tri n GE/DOE (Tai IMi tham ktho 4)

Mt ph€ehng Wha&mgntkén Bic - ‘mg mpdrdged cao la phapng nhién fiu theo trc

(AFS). GIi phap nay da vao nhién’liu  ‘lcghan phiva/hdd b hm k h Quclgnh éad thil, k/JOLN

truyrth ngvnchl €a kht!ng &« hefublmigithilmgl ¢ §ch bhm k'huvawgac k h 2 /
vitrihdngun kh&c nhautchayQfy g nhiQf nthv ng o, 't hiStgm b @pd nhhhin
(gifmth gnsinhNQ)vat I L €hn'g gl Eathg L h hih, [mgfic ., C'tgch (gifmthir i

ro ch’& nge

Vi d, : Ansaldo Energia, tp tac v i PSM, Md«n th Hh8nt g ttdffi ti/h d a vao AFS danh cho nhién

li" u hydrogen c6 tén la FlameSHeet ‘€h n g _ ittdaBincDlN a cac nham xudil n.  Ansal do cl
tich h pcéng ngh " ttufn t vao thit k/Jtuabin GT26 vaG36 . GE  c/fihrpgn t Btk gkt i AFS,

L&gi |- DLN 2.6+, v "W £ d §m i rh G cHinbbdony skivA gin 31 ndBkhi tH
(Tai li utham kiffo 4).
D[i vch hanh T ¢ . tuabin (%) T & Ph t[i tuabin khi (%) A Cao
Nhién li u Dfu Khif ngh p
Ch]L Ch]L dfu Ch]L m tphn Ch]L cu icung
. F1+F2-1+F2-2 F1+F2-1+F2-2
Voi phun du

+F3-1 +F3-1+F31

V, it LLa%gngh

H3 nh 18: ug@gghén i guanh thd o

Von chuy nhién IMi: Khi s d ng hydrogen 1am nhién li, dn can nlab vQap s va nhit | tfong quéa
trinh vch chuyd Witanh hin "h € g | nghng Va€acthib ph tr k h § ¢ . ° @ %ng valia@ tuabin
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khi hincépii ° (ST éhnh khi tuabin khi'sd ngkhit n hi ° o d bae €thay thsang nhién liu
hydr oge@ chniCréycgmithit k/jvan miv, i k/j chli bt kin khdcvad li u “lhgeng m i.

M, tveh QKhac ¢n Lcem xét la qua trinh lantish hydrogen tronghthng ch€a L%ng c¢ §c h
nhiQithit b lienquan,kfn £t n g h y dok®bgretrong wac thf b cang cao, ¥ JJir i ro chay h khi
blotihdbsacha. Tr'°Ln ,fhlhs’ rigigdrogenthichtp n < os ¢ & BHk8khindo s

d. ng hydrogen vi tuabin khi Ngoai ra, cac'hth nglam éths d ng CQhotb ni t hccarPnib. L €

Mo du hin * hggion hoa do hydrogen khénfyx  f iav, i d4c thil b 1am BRag thép khéng'g 50 barg va
100AC, /mrhi€n ¢ tmg [ng mén X0B°G thi co Wkhi/h Hy di chuywt qua v |i' u. Trong thc

t/] hi n ° ng&yion héa do hydrogen 13 twsh QL § n g Yl ohi tn gttén 200°C, rhb du I thép khéng

g 316 L cdoihkhapha’hp WHIfmthMhin "h€@ n'Qy . L §rig ¢ h ¥%ngaion Koéa doh i
hydrogenkhéngclb inhit _ ©" ¢, n |/nynt  ogswiio awtli u,[n h “mg@hE thXn thal

¢ a hydrogen.

Hydrogen la child chay n trong pin vin'n g, rifiir ng trong khéng khi nhit  khi quywi tiéu choq
(IFn "t 134- 75% thAtich va 15- 59% tAAtich), vi ¢ X Iy hydrogen fr thanh mt m ilo ng4d I, n vQtinh an
toan soyvimethaneheb x £ ng. P h Cwili ph&prguak tm2g W[ r imo. Khi hydrogen nBh h n
khi methane, nén né coMblib ra s ticht “ I, ca o, L[@gin |17 €eul id n & hk tht Znhién. Céac
nha may lc dfu QLS d ng cac thi} b phat hin khi chuyén dn g i\l i hydrogen.

/'t O Siaiddz OKxyYK LIKNF (GNRYy3Y

18y3 RIYy KeRNR3ISys OKYyiO LKIF t2ny3
1/ Knny3 yrw

1t Kt & KAy (KN S

71 3 GKnuy3a GKsy3

9/ Ky 3 £ I

.6 SAddz { KAdy M6-Sdzy LIKQ GNJY HRSG & SCR
71 3 GKpy3d OY L) KERNR + L) adzy i OF 2
TM6-Sdzy LIKdzy OKY G tLY f2nany3s yddz OUy
TM6-Sdzy Gt OK 1 Ksy3I ¢

Hinh 19: Vi d\ vZtuabin khi hydrogen va cée @ ph n cva tuabin
M. i may moc phi ‘el 8ot g Shgrh@g thwQm ctiéu th hydrogen, cannrdbh th'n g QL i

tlllnhlenllu kih soatva'hth'n gt L T hrg o dheBg, c6 nhng gj i hth &n can nlab , L- 17 [
li" u tham kifo 1]:

-H"m | € ng hydrogen tr tmbhp,i kihhsgt y°mhicfmu 'bbimn &B8L.t
thijgt kJ clng nhe h" th ng kiWm -$06%tthW bFohjy, .t
h th ng

-Hydrogen tr, n v, i kh?2 t nhi°n ° m ¢ trung b3nh,
ki Wm so8t v~ blo v . MO% n'hyWw nn®nc htfrong kholng [ 10
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-H"m | € ng hydrogen ° m ¢ cao hhn L i h, i phidm vi
d.ng nhi°n 1i wu hydrogen n°n L€ ¢ t i Lalbnal tw,
h th ng ki Wm so§t wI'0®m%bot W tL2& t] .n ©&-gi cd:ﬁoc[rBLOng
w Thay tlh/h riilt c.a tuabin kh2 c¢ch2nh

w Nong cblp h’ “"ng Lo v' kiWm so8&t nhi°n 1i wu
w NOng *

>

th "  ng an to"n (bao g m g-i
cung cblp nhi li " u kh" i L, ng.

n\WIm blo hi u qu kinh U] g6i nang &b n k@6 th\s d. ng 1Y thif} kg a cac b phch  ° lhged khi

néng hin co.

T I thWw 2 ch v™n gn tt n@ipailgeic tl' pha tr n khac nhau gia khi hydrogenvakhimhi “no L €

thwhi ntrongfn g b *i.fTromg®ao caonay,f 'ng'tL hydr ogen trong cxéc® m§)

'nhtheot! nt ngng.l26@t | n t ngng t a&hydrogenvikhit nhi ° n_ rgehdbogt I thw

tich ¢ a hydrogen.

t h

cblp hcblphnhg°auhg u c¢c.,a nh” m8y, bao g m
k h2 §
°n

Bing 16: TIMhGt 2 ¢ h v ingtn_t_nom g X vbi cac © IMpha ti n khac nhau gia
hydrogen va khixtnhién [Tai liMi tham kho 2]

T I3thdtich H (%) T IRy Ny AngtHh\(@o)
30 11
50 23
77 50
100 100

T § ¢ n § /i usubvatinh linh hot ¢ a nha may

Cacnghiéncu ‘lc®Bchin ¢ o nl&yghrdragdn "h@ nlahiusica tuabi nckh?2
gi nguyiwicéct may chy bag khit nhién tly thuc vao vic thay tfjh th'n g tvat I L't
hydrogen cao [Tai'lu tham kifo 1,7].

Khfntndgn pép t £nge |IPtn cva g attydsogen b pHi phli &p d ng cac thi} k/jphun nhién

li'u Vv tchay micho nhién liu hydrogen't| cao. Mt veh QE6 thK[y ra la li u m t nha may co kh

nt n'ghydrogen t I caocothwch h " tkhit bhién t ' cao. COklin £ n gdm tth it Wh mao

L- trong o 8ili. tkhi 8 nhién sary iygdrogen, nha m&/cgn pHi I §irv@l “@g khi tHT,

s "ne nhatbtc  ttng &t mogDokint ndn pggcahydrogen cafmbimign,
I’ @ chnh gim cong stilcé tAM. ‘& di thi nkhivch hanhvit  hydr oge n ngkhidfiC&E | €
gilm.

n“ivicacdchy h tr | © "mwmadavaotc B t t nlgncangsklicao (vig: Lriggns), co thw
cnmts L@ chnhnghhth “ilv ih nh pnhiénfiuvamth th n g QlLkihiw phan phi nhién li u
phctth h hn .[iplap may @ iMkhac nhau giacaclél . nlg c h, n °nhhioBaochapdy L
cd m tlo4 cac gfi phap k thud.

71



inh “h e/’ Ingkhi thli

100 L
90
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t 2

70
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30 o)
20 o

0 10 20 30 40 50 60 70 80 90 100
%hR3IiENRY3 1 KN

H3 nh 20@CQgEm t _ongwg toIMrin H: T khi tx nhién tinh theo t@tich [Tai liMi tham kho 4]

hu Wichinngcagli phgtllhydr ogen t ntoabigkhinzhdim wrgephatlifi CO;,
hydrogermdnxutibdge ntmdaitb@rghh nheéen g nligi nmbtilii W in

p h ©nc )n & difdhydrogen xanh. fhh pnhiénfiu ¢ - ‘g Hncad-€h g * ¢ b8 th bag
thWiichi co tac dng gim ‘I ngkhi tHi CO. trén m i MWh, hnhen@hnng quaftimmvay |~
L&thwhin trong h;mhih tb€hnn gd ‘@nénauyh timh ki xemrxéttl H,d @dthg ntng
| “@g.

L €ng khi t{i SO, vacac bthi k h § c€gifml rkdhn g 'L a mmo n'ing & dt 2rhi@ glm

XU ng va hydrogen khéngch | ©nh vahbi

Donhit . ILtgca hydr oge-h0%sayvokhit mmi 5 n, n ° m goty8rogenrtrong tuabib
k h2 ¢ -nggluphdmgkhi tlfi NOxnhit h hnQ wn gttwhi@ trongi hB@y. d€

1.4

1.3

OKAddzk KA

NOxK I Y

1] 20 40 G0 80 100
¢’ £33 UNEBY Ki

Hinh21.Mc t £ n diNOht§ t aniggbac b IMIh g Xt M theo [Tai liMi tham ktho 9]

Vi'n Nt nng chih€’ k tBu c Georgia Tech [Tailuthamkifo 9] . chim tHEnh @§NGtUph§t t
cac nha may tuabin khit | ['n g" t ®100% thWtich, theo Kt qu[ ¢ anghiéncu n " y'n g,

I 20% §n ~ hg@~45% tht 2 ¢ hng phatitiieNOxt £ ng | Phgdnl 1 O0k% ovt hoarktdan khilk

t h¥ngphetthiNOkt tng | °n 40%. GH tht nghu m§rai & §tbamkigph i1°0 o 1 ng
thbf k'mig t20% §n ° ng@~45% tht 2 ¢ h § ngipHasti NOgt £ n g  [n§ 30% k itc@ng ngh

DLN. &yh+® cvrg t20% H sEIBftheo mc trung binh phat faNO«t £ ng | °'nm Origp v ~

L't 100% phattiNOst t ng | °n 40 %.
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Hinh 22. Moc

175

1 KN

t Kt GNGxkKY AT A

-50

Vid, vQcacd &anhinco

PHFn | n cac nha xudl | nl'g

¢

10 12 14 16

£ ooy K&

18

20

—e—11a

14

—e— Trung binh

t £ndiNOh§ t omggbac 6 IMIOh g Xt M, theo [Tai liMi tham kho 10]

ch bhud%i"BmdIngthbh L § n\Wronk vi ¢ tich A p hydrogen

vaoc hHlphiénliu "tLM ts cong nght h ‘©h H dp can nha® xudithi/t b g ¢ (OEM) cung &b cho

ph®p
§

ngn
cln
t he

OEM

MHI

GE

Siemens

T2 n/h

15% hydrogen, dki/h
L' “in than 1800 MW Bag nha may tuabin khi 840 MW, célkh £ n g hyidmogen'tl 30% v~ o
100% v~

g chv T,
g nhe€e
hH\ <£he

t uBtbikn@tls mc ‘lilhydrogen ki thi vQmHy
" B Wi c4at nha Fnixukiiéuabjn chau Aubadgn b a
c &bd n khhc; caro B singxulttuabin khi c6 kiin £ ndp hawh D0% H Khl thi vQ

L eat rn@ tvh o

ntm 2030.

t h @ n g t@nh bay trong fng sau.

O'[E Mt kB tdng hng

B! ng 17: Cac cong ndgl’xt hydrogen p cac OEM &in nh t [4]

Layi
Khudch tan
Trey  GcNIWV

71 Qnd

DLE

SAC

SN

MNQC
DLN1
DLN 2.6+
DLN2.6e

DLE

WLE

DLE
Khudch tan

DLE

L €eavsdhv 'hd n h

Hyng
1200~1400
1600
1650

Hyng B, E
Hyng E, F
Hyng B, E
Hyng F, H
Hyng 9HA

Hyng E, F, H
Hyng E, F, H
Hyng E, F, H

tNhhu'n gms8lyl ntg

Ha (% thditich)
[ s ¥ 180%
[ s ¥n38%
[ s ¥ 180%
[ s y¥h5%
30-85%
90-100%
90-100%
[ s ¥38%
[ s ¥n15%
[ sy 58%
2-15%
15-100%
30%
[ s ¥ 180%
[ sy 38%

bt m 2t@ 2l 2an xaynd ng nha may tuabin khi,map d ng cong ngh’'n gt khit nhién
v’ hydrogemwl &amgi Leh@:

HiLPX3B80eMW, t [Btcn (¢ ! n
n t m@n Ieédn2o6n}ain, Hda &(thay thnha may nhit

0 ntm 2 Gad tfb.tuablihgin cong 4l 172 MWy it | tr n hydrogen 40944 nha
m§ y n [ iilg phat Linden, Hoa &L a n ¢c tiWwekhai va d ki/hL i
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Chi phi
[Taili utham kifo 2 ] Qxukk tlt n g “ndHed pfip htz2r tvm ¢ h i ph2 chongg§c tua
cact trn hydr og e nWilary $ccacrtdakinkhi hinlcohdd ful t € v " o c¢ §id at uabi
trén cac tho luch v i~ i tAc céng nghip.

T |Rhydrogen T |Rhydrogen I\Jang P hli/ﬁ’rogen ,Choo h Tuabin khi . M6 t¥cac yng mx
[% thdltich] @: v Nyigl cac tgabln i o co [Y% ydrogen noi GiNy3 OKA
~ d avao CAPEX] [% d a vao CAPEX]
30% ~11% 1 101 HRthswg nhién Ru
H3thrwg nhién Ru va
0, ~ 0, S ,
50% 20% 7 103 Sz 1S
H3thswg nhién Ru va
0, ~ 0, P 2
7% 50% 10 105 Sz red
100% 100% 25 115 Buy 3t S

mc rmg'tlL hydrogen 20% ok @tt @thrego Wh&€honhg) |, FEcUiCiEthshiglhg L
7% | i ° fhvigcnang ép b th ngnhiénliu v~ "tvCaninkbls dng c8c nmCCGTMEy Li
Vit Nam (foaht €p BySDIMWI xeim pin Tuabin khi/fng d i u), sl full t € ncghitol L
hydrogen't [ 20% €12 0,054 triu  US D/ MW. fuC hti€ pph@&Bf ' n gt hydrogen 100%
€ctinhPagkhdng 25% CAPEKX€b h g 50119t wnUWSDMW.

Chi phi \veh hanh va po tri: Do cé s nang &p vQh th' ng cung &b nhiénliu , Lng, theoldi thanh g
khi,hthng an t o"tkhiawdngednginghl’ n gt tydrogen nén chi phida hanh va po tri c6
xu meE t iGn @i 5vhtay thucvaot | I'n g’ t tydrogen.
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Blngs li'u
D. |i" u cho fu W} cac Bhgm ¢

L& diti/n WE'n g’ t hiydrogen.

“le@ung & co gid frchénh’lch tuyt " i Bo v i tuabin khi truy th ng

Cong ngh CCGTil'ng thydrogent  20% ( x®t thggo nitng |
0 | o | a0 | Mo Mong | Mo wong | on | q

SHu Nt hm Kkl ted Thhﬁbn cao Thhﬁ"n ao

Cong stiiphat cam tf may (MW) 750 750 750 200 800 200 800

Hi usHl " thyn W i%) , ‘mhan -0 -0 -0 0 -2 0 -2 A 1,7

rl;li;_u;u':'ﬂ ", thfn  \Whl'94), trung binh 0 0 0 0 2 0 2 A 17

Ng ng m8ngb c €\Wl) +0 +0 +0 +0 +1 +0 +1 A

Ng ng may theoRhoth (S tufn /  nkt 1 +0 +0 +0 +0 +0 +0 +0 A

V, ngikilthud ( ntm)

Thigianxdydng ( ntm)

Yéu du khong gian (1000#MW)

Cbli h3 nh[ntchnggit g i

;130' Ltn@ncangsl  Whleimi +0 +0 +0 +0 +0 +0 0 | A 14

Ph tfit ithiW W% trén'tng ) -3 -3 3 -1 5 1 5 A 1,4

Th igiankhi  ngbin (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,4

Th igiankhi _ ng Ihh (gi ) +0 +0 +0 +0 +0 +0 +0 A 1,4

Mt i ° ngr €

PM2.5 (% so vi 100% khit nhién) -20% -20% -20% -10% -20% -10% -20% A 4

SO, (% so y i 100% khi t nhién) -20% -20% -20% -10% -20% -10% -20% A 4

NOx (% so v i 100% khi t nhién) +20% +20% +20% +10% +60% +10% +60% A 4,7,8,9,10

S lfutdichinth( USD ntm 201

nfu t€ danhUSDMWe)a (t| 0054 | 0054 | 0054 | 0,03 0,1 0,03 01 | AB 2

-trong/id - t hi - - - - - - -

-trone H- | - - - - - - -

\k/;h hén_hA& ffo tri ¢ L' nh (% so vi 100% +3% +3% +3% 1% +5% 1% +5% A 5

it nhién)
\k/;ihthiﬂihéf) ot bl "% soyil00% | a00 | i3eq | 4306 | +19% | +5% | +1% | +5% | A 2

Ghi chua

A Giatrtoythyc v~ o n'm” bREsGiattiwhins t hdy , nhsovigiattbafu L( Lgimgv nh€ )t hting
n § mghaln Kub * tng [icohand g

B Gi[U'nhragkhdn fuU t € danh
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cong ngh CCGTi 'n g thydrogent ' 100% ( x®t ‘tngleo ntng
2050 | zos0 | M c Bngche | Mo Wera | o |

SHu Nt hmykl ted Tr:"i"’n a0 Ehi"’n o

Céng stiiphat ca m tf may (MW) 750 750 200 800 200 800

Hi usil " thfn W i%) , ‘mhanh -0 -0 -0 -3 -0 -3 A 1,7

Hi usil " thgfn W i%) , trun -0 -0 -0 -3 -0 -3 A 1,7

Ng ng m8ngb c €\Wwhl%) +0 +0 +0 +1 +0 +1 A

Ng ng may theo Rhotth (S tufn /  n £ m) +0 +0 +0 +0 +0 +0 A

V., ngikilthud ( ntm)

Th igianxaydng( n £ m)

Yéu du khong gian (1000AMW)

Chli h3 nh[ntchng gl g i

Tc ., Linfgncingskel Whi%im iphat) +0 +0 +0 +0 +0 +0 A 1,4

Ph thit ithiW  \@L% trén‘tng ti) 5 -5 -3 -10 -3 -10 A 1,4

Th igiankhi | ngEin (gi ) +0 +0 +0 +0 +0 +0 A 1,4

Th igiankhi | ng Ihh (gi) +0 +0 +0 +0 +0 +0 A 1,4

M i ° ngr €

PM2.5 (% so vi 100% khi t nhién) -100% -100% -100% -100% -100% -100% A 4

SO, (% so vy i 100% khi t nhién) -100% -100% -100% -100% -100% -100% A 4

NOx (% so v i 100% khi t nhién) +40% +40% +20% +100% +20% +100% A 4,7,8,9,10

S lfutdichinh( USD ntm 2019)

nfu t€ danhUSDAMWe)a (tri 0,19 0,19 0,1 0,3 0,1 0,3 AB 2

-trongd - thi - - - - - -

-troneé HE- | - - - - - -

:/c::h?g?)h &Roti ¢ Cnh (% sovilo0%khi | .o 5% 3% +10% +3% 0% | A )

::/dr:hri]éélrr:)h & o tri bih " il{% so v i 100% khi +5% +5% +3% +10% +3% +10% A 2

Ghi cha

A Giatrtoythuyc v~ o n'm” blﬁ@@lal.tﬂ.th\/\hlnst hay cEnhsovigiatrbafu L(Lgimgvnhe)thtng s
B Gill'nhragkhdn fu t € danh n §mkhahn b *tng ficohaoh &P k ochuhg.i v, ng L

Tai li" u tham khlo

(1]
(2]

(3]
(4]
(5]
(6]
[7]
(8]

[9]
(10]

AiTuabi n k hP dniyETAN Globat, R02ttps://etn. gIobal/montent/upload5/2020/01/E'FNydro-GasTurblnesreport pdf.
S. ¥ber g, M. Od e n b er g vQtinh ¢hh tréhh caduabinrkls sydrogen tréng Bhm gh in £mg  ©h spgehil ai , o t
Qu c /]vON £ n g nglHy@8rogen,dp 47, § 1, trang 628644, 2022, doi: https://doi.org/10.1016/j.ijhydene.2021.10.035.

GE, 'msgang khi: sdng hydr\Nqagwért'n,ubi 2019. https://www.ge.com/content/ dam/
flexibility/ GEA33861 Power to GasHydro for Power Generation.pdf.

EPRI , ATugbldg kKypdWwddgréchotli s©u, 0 2019. https:// h2fcp. odngightsBrigfe s/ def a
Hydro_CapableGasTurbinesfor-DeepDecarbonization.pdf.

Hanwha, i Hanwha  dn nhthg toohgi d an thip k] 14 tuabi®mg ktHRydrogen # Hoa K8 , 2021.

http://www.koreaittimes.com/news/articleView.html?idxno=109812.

Il EA, @ Vaanhmntﬁucgacbcm thp trong quatrinhchidc h  n Enggthlc® ng *méh, LA022

T. Win d, F. Gu tnhgetHLyanQetSv;a khdltn h i A n  t rténhig IU *tliE n g truyQn th ng (Alstom GT26), 2014
L. Wrig ht, C [IIN®W ivisc,tr nihyerbggriva khilt nhién trong™i.  h hi 0, 2022

Vi'n Nt 'nng CHihe’ k/&ng ngh Ge o r @hatthi NGt tr nnhiénfiuHydrogenAMet haneo, 2022.
GE,"Cungdj Héhomt t €hng “hgadt hnhigh yb€ogeno, 2022
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4. THU GI° Vé LhORDRG COC NHé MCY NHI

M tTF ctng ngh’

M, ttrong nh ng nguyén nhan chint J/Ji's g i a “tntgn @O, tnong khi quyd trong nhing thp K qua

la vi ¢ “tlhhién li u hoa tht h Wmki/m cac ngun  n £ mg bQi v@g, cong nghthugi v~ | €u tr
Carbon (CCS) c6 theho phép'sd ng nhién fiu héa tlth trong mt  t € h ¥hgh]CG. Ngoai ra, CCS

c6 thimang i m cphattlfiam nuéapdn g iwisinhkhi , Qi hay co thwidp chcehjs t £ n gt nlhi
vQlau dai theo cac kh Hn ¢ a IEA va IPCC. Céng nghCCS c6 tML. *& chia thanh @@ & ®u gj , Nén,
Vchchuydd v ° I @umétl trong cac pfin sau.

Thu gi. cCoO

L €ng CQt cac nha may nhi "~ s d, ng nhién liu hoa tch chifm khdng 31 5 % nb KBi tHi. Quéa
trinh thu gi carboncotilin  r ac tkfh@ s auhok hi htng qutchagnhi@nlitoxy nh L
(Tai li u tham kiffo 1).

1. Thu gi. sau qus8 tr3nh Lt

Tr ongthbgEs au qu'g Co:t Entdeh khi khi th[i. Cong ngh s a Ut chilm € ijla ¢oihg
ngh hbp th hotbl ¢ CO trong cac dung méi héab n h € cdhu nagmidn’ c béa még thtl r@e
chocaicmc L2ch ‘p!nh€enghcch®ag LVO0 c §cn QO & tac khi dirig
moéibda g c §c ht t @algu tmam kifo 2).

2. Thu gi. tr€ ¢ qug§ tr3nh Lt

Trongthbget rc€ qu § ttQO2Lnéhthulgi t re€@ k'hi nlh€© trong qug§ tr:¢
hotb qué trinh kh carbon trong khitnhién,tb t h" " nh hydrogen v~ cas bon
d. ng lam nhiénliuva CQ L ‘& lod b (Taili utham kifo 1). Céng nghtach ph bi/h ntila s d ng

dung Wl CQ:khikhitnghp v~  slephondCQ" wmhit A dao hdb ap stiithb. Cach

n"y liphfib lsung cong diinhit " nlénti15% cong sll ~rthyn cho ¢ h a i, c, heegi

trce v' sau t.@®ung§mdiged rahmids dlngph bi/h nhi (Tai li u tham kifo 3).

3. Thu gi. trong qu§ tr3nh Lt ch8y nhi°n |Ii u ox

Trong qut8haygnhiéndith dxy, ni t h ¢t cldrbhgb ilBhtach khong khiz(ASU)E

do L- ‘mh'lc®t th8y t'rngkhfjoxymd COL & tnhoantdisdng. Mt ph€hng

anthaytjlc ho ASU | "at &ixttyn of Blphrhcotd ‘&s dngWeh cho qu.§ tr 3
n Qnay g JilkhitHich'cha h hiva@@ h hdcothMeg€ndg dang, ¢ r a ‘hngi ¢ -

L, CO,cao (Tai li u tham kifo 4).

Trongdba ph€ehng phdhg, dnanén CRVAiIvh ¢ch§M /H’kho cha.

N®n v~ h-22 |, ng CO

Raodn ¢ h'dwilvi cl8 d ngr ngrai cong nghlod b, CO;la chi phi tdch vanén GOao. Yéufu ntng
|@gb sung cho qu 8&glamgfmld% Mmu sy .Wdhechuysi CO:b?a g ° fig@hg, ¢n duy
tri &p silithichhpt 1 0/pLl 2 0 MRdd vchrhyydi bRag tau thi €n hoa | ng CQ.

Vdn chuyWn CO

Cfn vch chupd CO:t h v ct ®©€h ™ m8 yjbeh athichhp, nhli®C® hm v~ olauww = | €
dai.Gii ph§pcahdlykfthi@us dng " hgerg. Ching pgtd thid€v i khofng cach,
nh<engWckn §0h100% cackhuve L1 ng d®n bhg®gsbi vqguavimgsdu k hu
vi%ng xa nHhodnthi@inhiénkdb u'lhéh. "meEng ngo 'di  HkHin®h dodi  hge

‘ng t €etngEHighlNgoaira,coMs dng c§c t U PrcGh € tirfigun mchhphi i€ph

thu ¢ vao khdng cach. Tuy nhién, c6 nhg chi phi phasinh khac bao’gn h th" ng héa,In g, c I, co ki
ntnga nh ' nm§ o kkbo[ng caeht ngda Jitrung binhvakh ° hg€n , * ng @g la gli

phap tit ki m chi phi nil
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L€eu tn, CcoO

CoL&thuficoti ‘& bhm vyvpkihtdSachHnin s ©u t rb Whed (chArg K

n h € ¢ 8 khindh ki t), cac va than sau khong Wikhai thac va cac mmu i, e[t r °BhiQilva ngoai
khhi. Ph€mhiyg npvh& pb Hthd @dhg chill, ng siéutihth® p h ain Hivaotr | “@g

dfu, kh?2 InaMgt sa b8y i@ ki ncho dudch chuyd va chil xudithémdu ( TEmgg c €
thuFidfui EOR) (Tailiuthamkifo 5) . Ph<thmg ph & p htQh 6@ dapHh$p bi/h €u
nhiivi cac fng ch a e @H co thitich | n va ph bi/h (Tai li u tham kifo 4). Cac mdfu khilal achn

| €uht nfgvithingcokin £ n g b % hli  pkkri | F&uhgeiuskhi. Ngoai ra, khéng gig

nh€ fo§catbvava t had mitfngcta msdfu khicoé W ‘& s d. n g Weeh chuyt CO.. Bén

cthh L[, pb B ptrohg€ac Vatthan cé nhng vah QL i ° n o tinkxuyén thin, co ttA ¢ i, |
rovQror.

CQii K dz
i, YKt
ot i Rt

cQesSwyg O 6TY gtz Ot

— —
I I I = =
¢ Ny 3 ¢
1C0; i Kdz Kt

+ 3l
é 1(coz f1/co;
——__.———''-__'—'——.______.-4---'_'_'--|
_,-'"__lﬂ——\_/"‘—"f _j_!_::_j
e ANERY

Hinh 23: X0 ly CO; sau khi thu gi. Nguh: Energywatch.

Vi tNamlamttrong$Sitqicgia nt ng NatgnCntng CO:Efy h &G Nghiéncug a

ADB (Tai li u tham kifo 20)chor3ag, trén ly thuy}, Vi t Nam co kifn £ n g _ 1128utBh iC@, khi'n £ n g

| €@unt y cl ®inhchollicfc §c ph€ehnagh®ng |o@Bb,chermdfu kh2 vihg t Eng
thu R i khi methane trong’a than (ECBM), tuy nhién, ph | n td trung vaofin g . ein€h. VQly thuys}, kh[*

ntng _It e htaktdcH gc aneb Vit Na'mqua ®GtCQ Qunaythhinkhintng | €u
tr ca s8u tr °cntfnmti@hnt Vil ®Nam:\86ng Hing, Phi Khanh, @ Lo n g, Nam Ctn
LaiTh Chu, v~ -Vien §hM®h .ngVaPhi ghath cokm £ n g _ I ®€nttilv i kholng 2,5
GtCO.Tng nge | €0¢athan, trénly thuy, trongtdmkhuvcega Tr | n g . ddhh laNi58

Mt. Giatr naythhhin "h€ t han. 3 ROhABOD MéL. Tnigcngc634mdfu kh?2 “Bkhaig L€
thachébs£k hai t h§c tfin‘okhngy ct @ignog  ilt Nkinh Ggic mdfu khi nay thhi n tign
ntnagtr IC@uuanfrng Nuchcannkbcacmv ikhi "he |I.€n hhn 10thi BrttrérC O

t §m lcEm tlohcavl tNamcocacmeokiint ng | Ihlﬁuqu,'(ICru Long, MalayTh Chu, Nam

Cin Shn’ngSikhng " Hg@15GtCQvakhuvcl nniicokint ng Iv@LquatS(DO Mt

CO. TiQn n L n g ndy<€€aood thllr ‘& tch d ng khicacmcth ki thotbkhixXy ra qug§ "hg 3 nh
thu i dfu CQ, (EOR).
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73k G9y3 YXy
iNRYy3a KU

Hinh 24. Kh n £ n g ulCO.uréntlyrthuy ¢ i ViM Nam. Ng@n: [Tai liMi tham kho 6, 20]

Nghiéncu ¢ [/mhshg odc m dfu khi tiQn
dngcachtipah hai thgQt ai° ull@tk?n Lv -

B! ng 18: Cac tiéu chijaclen v

uc sddhn°gn tlr ong

€ Uc minh Kartrong fing , id € ©y .

p hn ova nghiénpoh § p

(Tai liMi tham kho 20)

Tiéu chi’l a ckgn

@i S1 030 nitdl-

Cong siit >10 Mt CQ@ tr. i WY hjp cac miv3tinh
TO c8TY > 100 t C@ngay/gidng
KWy Ny3 o0TY¥E Osty3 § 7cday>3m
¢Asdz OKN Wdz GAsy
Cong siit [ Wdz CG k1)
KWy RNy3 6TY CQ/ngay/gicng (10)
Swidng s xwil K 0 TY
76 day nat (16)
7Gsau Syidng bp/thoang (4)
Nhidm biin cac tai nguyén khac (4)
Thu vy 6 © Rng Bhu HdW hoxe cac thvkhac) (17)
Cé6 $n hyttng (4)
Kinh d | Tai tkeo dbi (4)
KWy N y§8 c6dngay khai thacd) (5)
S t' nguyRn aja bén yn hanh (5)
14m dfu Kk h 2 Fulbuhgég kHIn £ n g . PO uArCQ. Cacm CL 01 v~

M, CL16cokifn £ ng _ | senidivtiw | “@g cao g bafn (357tri u thh) so v i bEIk8m nao khac.
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400 - ~ 100
350 - ® PY

300 - ® o

[ ]
f wdz @ NJ

250 1 (] - 60

200 +

& dzo i NoWWRetge it

- 40

adzy i

100 A
- 20

/sy3

50 -

/&y 3

o AN ) & A A & > 9 2
Q O N Q N AN Q Q N BN
o o v o V\OCQ o v o e % o %0% v 0\9 o~
a/U RUdz ot 1K

B sy3 addzi f @ AdY an &d 1KY yi
(0 NXi %92) / h twWdz GNJ LIKG KLl

Hinh 25. Bng X W ng ni¥d u khi kavao kth n £ n g vlphutn p ¢Tai liMi tham kho 20)
X/phhgkhnt ng _IC®uqadacmdfu k h étrinh Ky chi fif trongbln g . id €L ©y :
B! ng 19. Chi tlt x/p it ng wa cac nYd ukhiZmoc i thuhp 6OL _ w C®; (TailiMi tham kho 20).

bRY Q) sgihg 0% ..
STT M/lngoai bNYWS  gi¥iphap thu Sh xut (WFDEm 7 cmsth | e g
1KTA  khaithac  hHudu CQ- cQ)
EOR

1 cLo1 2003 2006 23 69,17 94

2 cLO02 2008 2016 4 23,10 81

3 CLO03 2011 67,05 77

4 CLO4 2013 11,55 61 11

5 CLO5 1998 2007 43 48,09 93

6 cLo7 1998 2005 24 23,52 73

7 CL11 2008 2013 3 42,14 84

8 CL12 Khong c6 10,85 56 12

9 CL16 1986 1988 200 357,06 94

10 cL17 1994 1995 35 29,12 75

11 CL18 2009 0 10,92 56 12

12 MLO1 2003 33 51,74 - Khéng c6
13 MLO3 2003 36 10,64 - Khéng c6
14 MLO5 2008 32 48,70 - Khong c6
15 NCS03 1994 1996 7 10,01 72 10

16 NCS04 2012 46,57 - Khéng c6
17 NCS05 2002 2011 5 107,33 87 4

18 NCS06 2012 0 28 - Khéng c6
19 CL19 2006 2010 7 74,47 89 3

20 NCS07 2013 55,37 - Khong c6
21 NCS08 2013 31,24 - Khéng c6

80



. SongHong.

Hoang Sa
’ NA
,
< -
N
e ¥,
\
Y& v
% 3
-------- APt Kbanti |
! 2495 Mt
g v
l‘ ll Y‘
< i1
0 *
) I 1
% /
) ’
¢ >
/ 5
’ 2
p 7
’ / ¢
e y
' 1 ’
! o
1 ’
; ; . Truong Sa
A A \ MA

24200t N,

Tu Chinh < Vung May
1822 Mt

Hinh 26: TiZm

ntnguCOt ucactt n g aammniln (ban kinh 150km va 300km xung quanh ca€ngu

phattdi).Qun dd Ho " ng yB@SawaVIMT r Na m k othohightréh Bn QL
(Tai liMi tham kho 6, 20)

n o~ hg&jiam sat va xac minh (MMV)
no ° hg@iam sat va xac minh MM V)
carbon dioxide (Cg) t4

tr khi. K: thud quantebtdm i £ ©u
cfuvathi gi dmquad wb. L

_ n hi_.Quédnh hay bao g quan teb lién ¢ ¢ ngli n khi CQ tY
khac nhau trong ¢ "alkehst© bQmHMy sinh quiy

| © g GtSchithmxdc néhthed ddinvdl b hm v " o
_. c 8au L
drab HIL aquyd d sthh quyd va bén trongW €u

n ¢ lya ciin@ a trén cac thong 4 ‘& giam sat,fin suil yéu
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MMV L - ng v alingttomgyvic dnibm It £a0;,,t ri @ snanthm cho on g” nd.va cac nha
qunlyvathutptihchCO. @i n~y c1 n'ghginthp rﬂgx@rcngu‘i_n khi CQ va phéat hin
bik8s rorn " o, L §didhuic &CQstheothi gi an v~ _iltlo§gdhhthya dai breggac  r
iQivivic | €0t r

Ngoaira, gncomth th ngmthhvQquinlyd li'u WE €u, tp h ©n [n Bodihh tithg cé €b vQdai
hthgad i uMMV. H th'ngnay £gilpcothtW § n h g icBi u gui¢ccan altVihi | €u~ t knfc L
cac \Hh  QE6 thAnly sinh.

nfu v o

wTrong b€ ¢ thu gi. tr€ ¢ quigCovacé@.h L t: kh2z t° " ng
wTrong b€ ¢ thu gitroag &8 thymhtl tgu8C®r3nh Lt
wTrong qus§ tr3nh L't e¢RABY, nhidmg:l En"urc® xly : td€mrgg CLO

nfu ra

SIn pi¥n flira chinh 1A COL ‘& | ©ua khi tHi it CO,, n h}Bngk hri'e g | et COco thw

chuywi héa thanh cads pi¥n giatrgi a t L ng  «phgn ng i ngthdttm xudi cac §n phn
hoa chdl (Tai Ii u tham kifo 4).

Cblu h3nh ttng gilm ctng sublt

Khfntn@tfi nh” nkiBopg bl h “tg@®ub sungcthu®@ CO,sau qustTuyr 3 nh
nhi °n, nghCQrtronh KB thi gifm khi non i, d t ichiphithugi t £ n g itE°VAlly do nay,
nén \eh hanh cac nha may CCS[i nQ.

hu L/inMme ¢ Li Wm

_u @hi

wThu gi . sau Cpué& htW3lnéh cl '§&p. d_, ng cho hfu hJt c8c n
wThu gi. tr€e ¢ Kb% trenhwWgth p chult CrOi °ng cao, Vv
c- thw 8p d, ng, cho ph®p gil[m chi ph2z n®n. ni Qu
L™t .

wThu gi., trong qu§ tr3nhN"IngetlkcchrE@O knth2i °tnh [ ii " rublto xoya «
L€ ¢ b€ ¢ pho©n t8ch pht hcu tI4@ cs abuvmo 8 ok nlho Wi th,
ng€eng t L'hn gi[n. C&c nh” m&y Li'n cling c¢c- thw |
(T I i u tham kh[fo 7).

Nhic @i

wThu gi . sau Ccpgllée"tcr?’mma LI'd«ng trong kh2 thr[i v’
n"y | "m cho,kvhi- chtrd. IGpPngCONgh n"y cfn clng sublt
wThu gi., tr€e ¢ Gu8 th3nh ¢ & thiJt b cao v~ L i |
kh2z v* b, chuyWn L i. Th2ch h°p cho g&®& nh=3nm§y §I
| op nhiMttir c khi ¢- thw s d,ng nhi°n |i u.
wThu gi. trong qu§ tr3nhQulf§ tt rcchnghy nsgfhnl tknuhHitr B 6 X »
chf]ztcejcl"mlqnhl" cfn thi/Jt LW duy tr3 nhi 't I
hi u sublt v tkng th°m ph, tT[i ph., (T i u thai

NGi chung, ro rtrong qua trinh & chuydi hdb | €ad thi¥h JJilcac W Qiighiemirng nh€ axi t
LY dehHdRimhaytOthkly r a todyy tLr &i(Tail utham kijfo 8). Chi phi céng nghCCS

va vi ¢ thily nQh kinh 1]CO; L « * & €x ‘@kclanhngthachthc |l n  n gl i c &p dng r ng rai cong

ngh nay (Tai li u tham kifo 9).

Mii tr€ ng

CCS c - ngtichec Ln- i “icvhi@mhigm khéng khi, tuy nhién, cong nghay tiéu th 15-20% $n

| @ g nlgiamt n h' nmdy yhy d'véo cong nghs d ng.Consn” y t €gling cgimhiu
swHila 7-8 Wih phFn rQm.n nyi ¢ ° ng mhét thiac, aim'ts ¢ht#6 nhjm £khéngcht t ng | ° n
trong c8c nh” m§[ydo khaithacovash chiiydd nhign liutd Sung. t h
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wni oxit |(BY.PhE8nhthrfongSx §c nh” m§yl€ ¢ tthhwangigi [ mc!

c- CCS th€ ng L€ ¢ trang b h' th ng kh | €u hus
phs8t #tthhfHlp Skht ng ph, thu, c v o CCS do c¢c- b, phdn

wChblt dlng hUt (N\BM) &ksi€krttngi th | thudn v, i s ¢
cblp do gi[m hi u sublt khi _ ng d_ n)g CCTSb (T " {PM) Kk
r€e" ¢ t. h” th ng amin, v° do L- ph8t thl[i tktng t
m c¢c L, ph8t th[l[i kh'ng thay L i tr°n 1GJ nhi°n |

® Ammonia(NHs).n ©y | © chBit ' nbtsi€ m kehgy LrEmEdt kaw dkoi /bn  p h €
g ' c amin (T"i |i u tham khl[o 8).

Nghi°n c¢c_u v"™ ph8t tri Wn

Miodu chinhphconhngn | cniRm t h/ec d i g n £ mgdai tb v@ khit nhién, tiéu th than ca
Vi tNamwh t £ n\Wt nlt°rm  2k@QLn2y, choltBy s ph thu ¢ ngay cang In vao than (Tailiu tham
khlo 11), v n la nglin phét tifi CO, chinh (Tai fi u tham kifo 12) .

MH d% ng " ndiph thh ovgo thar€hnwh ¢ h€a MHnghiénEogao QThugi v- | €u tr
carbon Vi tNam.CCSkhongfdh | ~ khutve °nt eg Naml €c¢achinh@Bte trung
v o |co nnht’ mgtai fb@khit n h i Wehupl ~ ilsang mt nQh kinh ]carbon tik thay vi CCS.

M, tthuch [ ichovicth chinCCSlaqucgiakhonggnpHi t hiaydld ting nk mggNgan-€
hang Phat tid Chau A chotag bi n phap gim thiMi théng qua CCS cO\Mr nén ki thi vQkinh t]° khu
ve ntng Nam C khi gi 8 carbon ttng v'o ntm 2050.

CFn c6 thém niu nghiéncu | i ° dihti@u axrk nly Vi ®a&n, khdng nén chd trungvao@n n t n g
| €©u ma aon § cac khia €hh k thud va kinh 1]

C8§c d 8§n hi n c-

Khongconh@ud an CCS nt ng Nam | @g eoh Ekhiémtn® Vi t Nam. Chcohaid §n L «
L ‘& th chin:

Dx an B ch HY

LAd §n CCS fihwim gh@u C, dotrintidincao: D aniaf}qu i p tac gi a Mitsubishi

Heavy Industry, Marubeni va Vietsovpetro. Bnthu CQt n h ™ mkiit tthiénchutinhmhp v~ bhm v
m B&hH nmmmec L 2 ¢ hngtthulmidfu. €GB ‘@ vchchupk qua 1 ddhin &k ndie€v'c L€

| €u’ It s©u 4° nigoarbonthegila4,6triutsh / n £ m’ uth@im kifo 1B)i

DxdnRng ntng

M td § n twhthuhlivia sigi COk/tTh p t E[mg nkgh'itdfu (COHEOR) quy mé nhll ‘& th ¢
hint nt m 2014 va K qu L « _ ng minh tinh kifthi vQk: thud ¢ ad an. Tuy nhién,vic t £[ng kh
ntng itdfug dimgbin ph&p bhm ®p khBEORptffdEmocai b e tringb&@ do
khhi khehtimganttd @nHGGEOR Levdl €h " nh @threthm g2 Onl 4 thgmlkifoi | i
14).

Thu gu carbont i Petra Nova

Nh™  m&yin’LTexas nay c hth' ng thu gi CO;s a Ut intHithvgii . Nh™ m8y ng~y L.
tntm 2017, ctiahgibthédm-mt L @ thu gs COzcongle4tr|utI:ﬂlCQ/n £ m’ii{ Ttham

kh[o 15). CQL ‘& L fantt dfucschxanim8 . V"~ o m¥%a h § n mhkhingi 2a00 , d
Petra Ngi 8Htdkg@lfuglmthg) s @dich Covid19.

Dx an thu gv va 9 d\ng carbon Tuticorin

D annaylamth th ngthugi vas d ngcarbon Chennaifn  pbds fulhdt nlg v "o ntm 20:
mt nh” nm§5yf nmaynhit " dthan, mit may c6 cong 210 MW (T'i li" u tham kifo 16). H

th ng nay c6 thithu gi L ‘& 60.000 kh CO/n £ mkhi th[i , * c @ n g W'l thu ¢ mu i (baking soda)
vatro.Congnghn ~ y L ’acivdy h'iha khongfn tr giado s d. ng m tloY héa chidllolib CO;m i,

hi ugu h h n tamit so viamin (T'i li" u tham kifo 17).

Dx an trinh dkn thu gb carbonwa N h ©  MrShidondkou 2 T hing H i

noOy  laritrind dinnhamaynht "wit han &@Wg &%r o nt" $rang QUc. D an b
[Fuxaydngt ntm 2009 &'hnhi v Voo n kiechi ghied tfiy USD. Céng nghthu gi
car bocs dinglathugi s a Utb¥igcach'sd nghnh pamin. SaukhithugiCol' ‘& b@sn L
dngchomc L2 ch 4(Ti@turihgm kifo 18).
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nop Boundary ¥ m8y # 3

n ©y trin “tthanMn’ Canada. mriysnxudll 1 15 nwa\h th hgthugicar bon ('€CS) s
L&l HE v o nkEimtha§ 1 £ ./ 9% va nha may thugkhong 1tiutshmi  n Bam b

céng ngh amin. D an co6 chiphi1,24tUS D, t r dam gdathchomclidp Hih th ngthugi carbon

van a con H danh cho vic hi n Ulhéa nha may. CEX ‘& banchomc L 2 ¢ hidfut htut’ mag(EQRE

(T"i 1i* u tham kiffo 19).

h. ctinhd i’ u

CacconsvQc hi  pch 2L @a€ rtahiphith € um gv. ikkung m t cdng ngh khéng cé thu gi carbon

(CCS).D liu ‘lcehi nchovicb sungcdongnghs a ut. DLl uvQhi usl v © “mign ¢t €

hi ncho thsf s khac nhau so i cong ngh khéng cé CCS vi cong ngiCCS khong ti. n g, cldp. D 1i' u

€©c t2nh choatréntnths Bgd 8 § li' d qu ¢ UJva Ofn nang Cong nghg, a  n atbh viinh

nghi m ¢ a Vi t Nam \QtriWi khai CCS con ¥ ch] [Tai li u tham kifo 6, 20] cho thBf raag m t nha may

L"in than siéu, ti hth cé cong sHirong 546 MW yi CCS "¢ khding £tu tth COm i n Limhi v
phivn gi a t tn g902USD/KWahiphivh h”" nh gia ttnguUsD@pintm I
c[ phfn thu gi , nén, vh chuydd v ° )l .Gwpinha may chutrinhmhp k'h# nhiényiCCS,vyi

cong slith ¢ 482 MW khdng 4,4 tliwgsh COm i ni€od,chighivn gia ttng cho
1.493 USD/kWvachiphivh h" " nh h" ng ntmUSpPia tktng |~ 20 tri

Cac d bao tuan theo cachiacch  “Lh@conghctdpsovit | h ctd ‘lc€ d ng cho cac nha may nhi
L"in than va khi. Xem PH_ c 1 md fvQc § ¢ nd.céhg hc .

Tai li" u tham khlo

1. DEA,iDv | i Mu ¢!t ng nghM: Nhi Mt trong20uy tr3*nh c®ng nghi Mp v~ thu giwv

2. Ph,ng th2 nghi ' m Ctng rmmghd ditsnaguC Og&i &n g thitBuivinav.nBtXioa.gov/coal/carbaapture/post
combustion Truy c¢cdp ng"y 24 th8ng 9 ntm 2020.

3. B, Ntng | € ngPhHaag K&?2 nghi " m Ctng nghithuNtLgigut 1 @GOang g Qs ,d r 3gnha,
https://www.netl.doe.gov/coal/carb@apture/precombustion Tr uy c¢cdp ng"y 24 th8ng 9 ntm 2020.

4. M. N. Amntwargid vz ILiuttremwhC®_ ang &20i8 mti tr_yng bZn vung

5. Ch guan KhTl o s 8§t L™ a fiC 8 b blt t Ao b, I _u D,tro
https://www.bgs.ac.uk/discoveringGeology/climateChange/CCS/howCanCo2BeStored.hfimt uy c¢cdp ng” "y 24 th8ng 9 nkr

6. B, Ctng Th€ehng, ADB, GCCSI, X8c L nh tiQm nktng thu gi. 0612 | €u tr_

7. Jos® D. WNhHwymnuger rtoiaAn fibi tron@Ck!nggnghMnhhuhgi gi €Ocar,B® cva Bi Nitng

8. Ch guan M1 i t r @ augt Clhierug Atuhu gi v v I _u tru carbon cliong c - 1
https://www.eea.europa.eu/highlights/cadmaptureandstoragecould Truy c¢cdp ng’'y 24 th8&8ng 9 ntm 2020.

9. Vi’ n CCSAGio§ nt rclFul,b,Xi vai nZn kinhot2®8cva viMc thu giuv v'™ | _u tru ca

10.Koornneed JThw ' gdvy n@drst, | o2yl khtng kh?2

11.Trung t©m TWamMmts Wam INEM, tfiong sX c8c quXc gi a0 hitps:/iviwiw.feacoatolghietnaman t £ ng
coalconsumptiormgrowth-amongworldsfastesy Truy c¢cdp ng”"y 16 th8&8ng 10 ntm 2020.

12.EREA & BiBA§O0 fiTri ©n vIng NELmPO®_ 1 ng Vi Mt Nam 2019

13. ZeroCQ, D, §n C Qtf:/\BMlzdiocdd nodprojects/whitger-ccsproject Truy c¢cdp ng"y 16 th&ng 10 nkti

14.Y. Kawahar a, AD X H&nt atkhe?f @IRia®@mg aCO® k ho JXoit v i Vi Mt Nam

15.Nh " m8§y L i fnruTou tni hdiwMaiindlbttpsdwww.tangedco.gov.inflinkpdf/tttps.pdfr uy cdp h8gpgy 924t m 2020.

16. TheGuardianiB_ ac Lit ph8 trong t hud htpsiwwe.theglraian.conveaviraninent017/jan/03/indiamn-carbon
capturebreakthrougkcarboncleanTr uy c¢cdp ng”"y 24 th8ng 9 ntm 2020.

17.Ch€hng tr3nh clng ngh’ t hu gi . iThTngl@aintryvzZ caiiboo,ngn MIST
https://sequestration.mit.edu/tools/projects/shidongkou,fitmluy c¢dp ng”"y 24 th8&8ng 9 ntm 2020.

18. CormotGando |l pifhhew Q.i,u,A 1l _u truv v"™ so dXng2®d®bon nh' m bdo vM nguQn than

19. PrestonCv ©~ ¢ ,,rCgips nhot dx 8n t2ch hip & tu i Truvm Li Mn Lop SaskPower

20. ADB. Tri Wn v ng t hu gi . v | €u tr. car bon t Qi k hu V. ¢ n

http://www.adb.org/publications/prospeaarbonrcaptureandstoragesoutheastsia. 2012
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https://www.netl.doe.gov/coal/carbon-capture/post-combustion
https://www.netl.doe.gov/coal/carbon-capture/post-combustion
https://www.netl.doe.gov/coal/carbon-capture/pre-combustion
https://www.bgs.ac.uk/discoveringGeology/climateChange/CCS/howCanCo2BeStored.html
https://www.eea.europa.eu/highlights/carbon-capture-and-storage-could
https://www.iea-coal.org/vietnam-coal-consumption-growth-among-worlds-fastest/
https://www.iea-coal.org/vietnam-coal-consumption-growth-among-worlds-fastest/
http://www.zeroco2.no/projects/white-tiger-ccs-project
https://www.tangedco.gov.in/linkpdf/tttps.pdf
https://www.theguardian.com/environment/2017/jan/03/indian-firm-carbon-capture-breakthrough-carbonclean
https://www.theguardian.com/environment/2017/jan/03/indian-firm-carbon-capture-breakthrough-carbonclean
https://sequestration.mit.edu/tools/projects/shidongkou.html
http://www.adb.org/publications/prospects-carbon-capture-and-storage-southeast-asia.%202012

Céng ngh Nha may nhit "tithansiéutihthy iCCS -C[iti/jh s atu L
M. ¢ , khdn M. ¢ , khdn Ghi
USD 2019 2020 2030 2050 chda cho (20290) chda chn (20590) cha i
S u nt gk lthes ke - Cao - Ihth - Cao
Cong st phat ca m tf may (MWe) -60 -60 -60 A 1
Céng st phat ¢ a toan b nha may (MWe) -60 -60 -60 A 1
HiusHl "rithyfn ( %) ,nhdanh -7 -7 -7 1
E|3uns;l:ﬂ anE tmhlfn ( %) , nhdtaung| 8 8 8 1
Ngng m8ngbc @) +7 +7 +7
Ng ng may theo Rhoth ($ tufn / n £ m)
V, ngikilthud ( ntm)
Thigianxdydng ( ntm)
Gi[m phat tifi CO; (%) -89 -90 -90 -90 -99 B 1
Yéu du khong gian (1000 #VWe)
CBli h3 nh[ntchng gl g i
T c . Lt ngnc@ng skl (% m i phat) 4 4 4 C 7
Ph thit ithiw  ( Beti)L 30 30 30 D 7
Th igiankhi _ ngbin (gi ) 4 4 4 E 8
Th igiankhi . ng Ikhh (gi ) 12 12 12 E 8
Mt i ° mgr €
PM 2.5 (mg/Nr) 81 81 81 3,7
SO, ( Lkh | ©u8nhh %) 97 97 97 3,7
NOx (g/GJ nhién liu) 152 150 38 3,7
CH, (g/GJ nhién liu)
NO (g/GJ nhién liu)
S |i" u tai chinh
nfu t € datlUSDyWe)a ( 2,90 2,66 211 166 | 326 | 122 | 261 | F |%3920
-trong/id(%) t hi 30 30 30 25 50 25 50 1
-trone HI%) | 70 70 70 50 75 50 75 1
Vdhhanh &lfotric 'nh( USD/ MWe | +43.500 | +42.100 | +40.900 | +13.500 | +52.000| +13.500 | +52.000 F 1,79
Vch hanh & fjo tri b "~ illUSD/MWh) +3,22 +3,13 +3,03 +2,60 +8,52 +2,44 +8,02 F 15,9
Tai li" u tham kh[o
1. Vi’ n Thu gi . v'® L€eu tr_ ChebohrTotarbéo,t€hhn phe,tBROA1Gi. v’
2. H th " ng ph8t thrli bng 0, Chi ph2 thu gi_,, vdn chuyWn v" [|¥
3. Koonneef Jav ' Thwbgi | €20y khing kh?
4. 1 EAGHG, S, linh hoYt trong vdn h"nh nh” m8&y Li ' n v,i h” th'r
5. EIAh, ¢ t2nh chi ph2 v'n cho c§c,200h m&y ph&t Li ' n quy m! ct!ny
6. Tr€ ng LYi h'c Utrecht & Trung t®©m Nghi°n ¢c_u Ntng | € ggthuy:
|l €u tr_. carbon trong h’ th ng ntng | € ng t€hng lai v,i t  tr
7. C.,c Ntng | € ng nan MPpaKBt ®D nl v ucdklpnghmngh tdp trungo, 2020
8. | EAGHG, Vdn h”"nh linh hoUt nh” m8y Li n v, i CcCCs
9. NREL ATB, 2020.
10.1 EA, TriWn v ng tBS%ag a§d Lhdnlmgi Ite’wnw@ thu gi., s d.ng v~ | €u
11.ADB. TriWn v ng vQ thu v | €u tr_ carbon tYi khu v, c ntr
12. B, Ctng Th€ehng, ADB, GCCSI, X8c L nh tiQm nktng thu gi._. 0612 | «
Ghi chu
A . Ch°nh 1" ch trong sfn 1€ ng Li’n ntng thW hi’ ' n phfn cnlgngl 5% bt
Li"n thufn).
B.S" |li"u n"y thwW hi'n hi" u qul c¢c, a qkif 1ICiG rnuh qtuhfu hghin tdrdornyo it .-
thu gi. ° t° 1" cao hhn nh€eng chi ph2 bi°n LW tkng t |~ tht
C. VQ nguy®°n tdc, tkng gilm ctng sublt khing b [nh h€ ng b'i s,
D.M . c¢c t[li t° i thiWu khtng b [nh h€ ng b'i ,fntphngt Fihucao_ hhi
E. Qu§ tr3nh t&i phgt Li n gi t° m8&y sau qu§ tr3nh Lt c- th"i
F. Chi ph2 n®n, vdn chuyWn v~° |l €u tr_ khtng bao g"m trong c8c =
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Céng ngh Chutrinhh, nh pkhit nhiény iCCSi C[iti/n s atu L

M. c , khéng M. ¢ , khbéng Ghi

USD 2019 2020|2030 | 2050 | onp chan (2020) | chs chdn (2050) | cha | -
. . ] Thib Cao Thib Cao

S liu nt nng/k:lthed hhn hhn hhn hhn

Cong st phat ca m tf may (MWe) -40 -40 -40 A 1
Céng st phat ¢ a toan b nha may (MWe) -40 -40 -40 A 1
HiusHl "nithyfn ( %) ,nhdanh -7 -7 -7 1
Hi usl r thdn ( %) , nh,drang linh 8 8 8 1
ntm

Ngng m8nghc @) +5 +5 +5

Ng ng may theo Rhoth (S tuFn / n £ m)
V, ngikilthud (ntm) -
Thigianxdydng ( ntm)
Gilm phatth[i CO, (%) -87 -90 -90 90 -99 B 1
Yéu du khong gian (1000 ffMWe)
Cbli h3 nh[ntchnggil g i

T c ., UL ngncang skl (% m i phat) 20 20 20 C 6

Ph tfit"ithiv (Bt 45 45 45 D 6

Th igiankhi , ngEmn(gi ) 2,0 2,0 2,0 E 4

Th igiankhi . ng Ihh (gi ) 4,0 4,0 4,0 E 4

Mt i ° ngr €

PM 2.5 (mg/Nm) 30 30 30 36

SO, ( Lkh | ©usnhh %) 99 99 99 36

NOx (9/GJ nhién liu) 78 60 20 3,6

CH, (9/GJ nhién liu) - - -

N,O (g/GJ nhién liu) - - -

S i’ u tai chinh

nfu t € datilUSDIWe)a ( 149 | 126 | 097 | o088 | 268 | 062 | 203 | F 195,71'3

trongd(%) t hi 40 40 40 30 60 30 60 1

-trone HI%) | 60 60 60 40 70 40 70 1

Vahhanh &lfotric 'nh ( USD/ M\ +9.400 9.000 8.800 7.300 | 14.600| 6.900 | 14.600 F 1,7,8

Vch hanh & Ifo tri b~ illUSD/MWh) +1,25 +1,21 +1,17 +0,62 | +4,16 | +0,62 +4,16 F 1,7,8

Tai li" u tham kh(lo

1. Vi'n Thu gi_. v° L€u tr_ Carbon To"n cfu, Chi ph2 thu gi. v~

22 H th ng ph8t thfi b=ung 0, Chi ph2 thu gi., vdn chuywn v~ |

3. Koonneef Jav ' Thiuthbgi | €20y khing kh?

4. | EAGHG, S, |vdm WhoMh nhmonm8&y Li ' n v,i h' th ng thu gi_., v~ |

5. Tr€ ng LY h' ¢ Utrecht & Trung t©m Nghi®°n c¢c.u Ntng | € qugtty
I eu tr carbon trong h’ th" " ng ntng 1€ ng t<€hng lai v, i t’ t

6. C.c Nitng | € ng nan MphlBt &AD nliv: ucdhpnehigh tdp trungo, 2020

7. NREL ATB, 2020.

8 I EA, TriWn v ng tB&ag a§gdh Lhenlgi 1t€wn@ thu gi., s d.ng v’ 1€

9. ADB. TriWn v ng vQ thu gi., v~ | €u tr, carbon tYi k h u tiens/grospetts
carboncaptureandstoragesoutheasasia. 2012.

10. B, Ctng Th<€hng, ADB, GCCSI, X8c L nh tiQm ntng thu gi_ 02 |

Ghi chu

AL Ch°nh | ch trong sfn I € ng Li’n ntng thW hi' ' n phfn c16% shE#
Li n thufn).

B. SO |i " u n"y thW hi nchirbwnqulCta,ga ngh§ i3 it qtulfh lMhig.i ¥pio'krig ¢ €
thu gi. ° t° 1" cao hhn nh€eng chi ph2 bi°n LW tkng t | th

C. VQ nguy°n tdc, ttng b¥€Tmgcbhpg subhikhtdg b/ kRFhhg ¢c- h' th'n

D M, ¢ t[i t i thiWu khtng b [nh h€ ng b'i ,ofntphngtFhucago._ hh

E. Qug§ tr3nh t&i ph&t Li n t4 t° m8y sau khi Lt c¢c- thi gian

F. Chi ph2 n®n, vdn chuyWn v" |l €u tr_ khing bao g“ m trong cé§c
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5NHI ° T n1 NGPHATCDNG NGHI ~ P

Gi,i thi u LY"ng ph8t c¢cing nghi p

n ngphatlasd ngmtnhamaygnxudl it W'ngthi p hrgvainhith u 2 ¢ h . ndgiphéabadry L
nghip, t h'ingrmhitth{hr&t cac quy trinh x1ly cdng nghip  k h § ¢ * ashdanug Weiienhi t cho

| . hhi, | $Yrabinmiv.i m§y Wph&th. M hinh nay c6 W ‘& $ d ngtrongnh@a ¢ h

s congnghip nh<€ c8c nHyihamégfn xkil- at hcGp v~  x i Bymdbntgiky, vie.h ™ mé
THicTc § ¢ nh ™ Q®gac quy tsinh Xly“ nhi t = dao trong day chu@ §n xud, mHbdimts quy
tinhphohp hhn ¢ &c quyd ngmhKitthii. Nkih ®[ckhokdgplfi sl ¥ac ncahgngng L -
v:® do Wamtagifi tphh § p [ usofistdmgy rhiimgagholqug trinh cong ngtp v ‘lc€
khai tHhee phdt L v~ cthWiighi fkhifnin g ° schorhtt Ing §n xuig a nha

may, M chi phi nhién liu chijm piFn L' 8Wrang déc chi phi,@ nha may.

nnng ph&t W lersgd ngechodabpc L Hinhitcboh gi a L 3 °nnhg ‘Wbl vpt€d €

hinh th ¢ cac nha méy nhi "kl h p (CHP) cung d Lin va nhit cho cac h tiéuth t h? n‘gng.t h €
N’ ng phat cong nghp khac yi CHP khong pfi© nguyéné chungca qu § t rii/mhiimd kit L

s d ng nhit cho chinh qua trinh xly cong nghip. MHb du thu i nhi t khong nitdithit "Edi Tng L
phat,gli ph§8p ¥s lC\mhn 6 e‘Emgg md’ ¢ $ 4, @ trong bi c[nh cory nghip , Ho ki tla
trongcécquytr‘lnhcénhl Cthp h'hn-, ‘nhi€edngWstiknd,vidnh€ trongmang nh
horb cac nganh céng ngli khac, va nhit | it h Mg qua thp WESthAE d nghiuguc ho pih Erong L i

c § ¢ ng v p@ay, thu'hi nhi t c6 tAAgiGp gim chiphi §n xudl v © b skt qng tAAE, a quy trinh.

C§ db Whik amtnganh cong nghp ¢ thwwa cac quy trinh'xl Tt rong rHg Whipanba , v~
may hab ngedn xuHls d, ng gili phgp Rhsgt L-ng v ain gWd'§ cnhvxem gfi‘an g ©
phap §n ‘lc@®W k h a i/Jnao, hi@sul h p hrEcHd thArh bﬁ1||chcagi,' ph§p n"y. C
nay khong timé f tHic[ cac nganh cdng nglp khac nhauvacamgdngga " mg ph §t tdbwuag L - ¢
vao hai cach fp ach chung QL ng phat va tfo luch. ng d ng ¢ a hai cach fip cch nay trong hai nganh céng

nghi p ¢ thWTuy nhién, cac nguyén lya haicachfbachvQl'ng ph &t n pvichcmaanhp h %
céng nghip t ‘©Hknhg§ ctc tinhhchi phi va hu sl ‘& cung ép trong cacphgs liu, nHreng c
nhh mthh rag cacd i unay cothveds t h ay L 8Mngthek bi c[nh ¢ thWg a m t nha may heb

x ‘eng gn xuHibiik8magli  p hriggp [ h &ttiwt kha

Hai cach tlp och chung baogm: cachtipoch t r ong L - ly ojng nghip téranphh prnhu ¢ h
cCOthM't c MBIy B h- ngngvdocaapfplc® trong [ ©hoimmit d @ trandiqua
trinh X 1y c6 thwtch d ng hdb  d “w[g xuil " Trong ¢ h a i’ ng hrp@hhit sSSI & chuyi vao [0
hh# t.cchuy@ t h” nh U hi ubhmgte Billyitheo quy trinh céng nglpi va nhit | 4p

d ng, nhit d. @t fulg trinh ndy c6 M ‘& $ d, ng cho gia nhit* cac L c ti/p theo trong day chi
sinxuH, trongmts t Tn@hp d kg nhlttd trunghdd L Hm Igclam @ui L i

Vic “tlph ppnhu ¢ &quétrinhEn xudl WED nhit ¢ h o “ilv, i m hthabin, @nguyén &o, &

gi ngvinhamay nhit "imkiih p “tisinhkhi.Nhiénliu ‘lc@€p cho | c riammgt, nkeng

L& chupd c ho Msnxulhih hil , ¢ Hshd u nket Ltiu agbui ann ryricghati @4 trinh

n" y nh?3 ncwhhanh ginglhh@u kndng phthu cvao ld vd i’ u ‘lc€timkb  d %Hodidhdoal
hcgcawliuhu che B v t " ncotho s khac bilt | nt quy trinh ndy sang quy trinh
khg§c v |, fnhil®ydn bWFmbion d. 6goyéu €u nay.

Cachtipach k h'ccQtdp€t r ong Ch €hn dpahy yngln nhit gian tEpSva khong it

phatt | . h hi , chinthg@ntrinh % ly cdng nghip. Vid n h € " mriiu nay cé thk  clinke trong

day chuyh gnxudl  x i kolt céap 10 ibcHy kim o4 trong nganh congngtp t h®p , ‘ttr ddng L
c ao ck €ngtrongquytrinhxlyvanhit d€WaidngWtbnhit cho Weinxuwli hih hi v~
hhi VWhdy tcua tuabi n. Donladgingnhgutrgnyleh aliTnglrieeg8 tt &y hohi ° n
L' \Wh th ¢ t]trid khai, chi phi va hu sudic a cac qua trinh coWt6 s khac bit | n, ph thu ¢ vao cac ju

t ¢ thw

Ng"nh c¢ctng nghi p t4di Vi t Nam

L ¢ n ke comg nghip t Vi’ t Nam c6 s L' athgiva bao'gm m ts nganh khac nhau. Nganh céng nghj n
nhll | © ng” nhm xtiéutmibhmggng kWEL,8PI(i'u ntm g 4,©ys fnconp h
4 ¢ a U oay). Cac nganh cong nghinibd k h&c, T[it r p hrgmphatcong nghp co thiap
d, ng, la cac nganh |, b t giby va inbh, v i tiéu th n £ n gng 1a@8,3 PJ; nganh Aibi/h th ¢ ph¥n va
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thu clala 73,1 PJ; nganhtimay va da giayla582PJ;vangadhs t h®p |~ 55,9 P Jc Csgec
X § cnh ttong Bao cao Witv n g N £ nggVi tIN&n 2019 la cac nganh quanrig nHl WitiWi khai cac
giliphap WQti/tki m n t nng (ERERA & DEA, 2019). Tngtiéuthn £ ngn g €@ r o ncgdng nghiph v

la 935,1 PJ.
{BlG @ &
/4O YILYK sk O
khac, 202,8 55,9 54,9
Phéan bon, 83,8
5l Y@ »

A YNy3:
A AR
ENe R’ y3

7H dzuy 3s

ag 3JA
gt AY ¥ {Yy LKG ¢ p & Ly bK' =
13,0 ¢ K dzu®

H3 nh 2 0tiéut®n £ o gngtinh Bng PJ theo nganh cong ngpitiViM Nam ntm 2014
(ViMh N & nng, 2019)

CothMhEy t rong HS nhtNamcotmt figanh ¢o@gynghp (Vi " Uhg: MhiQunganh cong
nghips d ngnhitx ly° nhit  dao trong quy trinh[® xuHl Tuy nhién, khong dh tHi c[ cac nganh's
dngnhit , da pliohp Wtiwd khaigli  p hrigphatlmu nhit  n Eti@ghadnhanh thEkho cé
thWidhdn gWelpnhit cho |, hhi

M, tvi d tiéu b\ vQnganh cong nghp c6 tign  n £ ndgng g p¥nhu ¢ h “tnrgo rpch 8t L -

cong nghip  m?" ag L Ve t Nam, nganh nay hd L' «, ngfi dp Figphéatitrong fu h} cac nha

m8y m2n@_ PHN€n cac nha may nayis xudinhi t v f chdi ti dung, tuy nhién cé nt vai nha may
sihxull "W ib§n ichiqicl @i a. C8c ~mdhsdnmg ymiamez alile b« maa | " n
cho c§&8ctsihhkhihhtir dng L - h—u—tuablrsnuvmh m&ay I@m8yc.hc nifuhhoa | °
c§c nh” ‘Mmgghsimudl W€t rong ‘mW¥Pa 2 aXlig@t@a nt'ngy kh@i t h§
hhn ‘ct§eg hndgphati c8&c nh " ngdyg cachs d nglc& dhg sinh khi khac c6 $h, vi

d n h etrbh.

T €h n gactnganh cong ngii n xukl giby, b tgibf vainth ¢l ndgnengdhgg |, hhi  sin
p h §mvanhitk}h p,dohét , nfnxuigibyttbramtph piXn g i “ u’ ng & ngnh & She
t hreg "¢ge | ™u Mre@W tc -t rtohng | ivashdn gVelh ' vatnit,

M d% n g nghva ngantady tHi®hac nhau, §i  p hriy phatlirong cac nganh nay c\ép d ng
vihthng |, h'hi psiivihhitk/hh p t ©Mmhag. Hith ng nay co til ‘& s d, ng trong

cac quy trinh x Iy céng nghip cé nhit | dianhit t €hoagvatd ngcaceliuhu c¢ch. Do L -,
la m t trong cac cong ngh’” ng phat €L ‘& md { trong m ¢ nay ¢a Ofm nang Coéng ngh

Ng " nh xi  timéng ghng nganmtiéu thn £ n gng hhi@  h %Vi' t Nam, ngay E khi cac §i t|l]1

cong nghl « d_aﬁdngtrongﬁnxu:ﬂ Xi minmg trflomig@®y kfhanikifo 11 1 agnhit €

b lang phi trong quy trinh{a xu:tl X i rett, n ¢a cd t\s d ng cho gfi p Ty phatlhRm nang cao

hi u sWHic a quy trinh. Nhufu "6 a Vi t Na'rod b&® €ti/ptc t tind cvwao, doogint - vi
nhu fu i iRag cachdh d ng nhi t th a WHn xul sl e A [ |ich khéng chcho cac nhal® xud

cong nghip nHg ma con cho hth' n g nLcla qu ¢ gia. Theo tinh toan tm t bai baocaHiphiXimk n g

Vi’ t Nam, mttbﬁkhlth,‘cotmsrnxu:ﬂ Etes /i 4 KWwhntmg. C8c nhngsrtm%lg/ Xi
haidh g n Engghinh:®hit n tthag, city/u ‘lc € d, ng cho cac 1o clinke va 16 nung trong quy trinh
dnxudl xi mtngviit M i'rcg dlh-@Welp i dho may moc vathib, cachth ngph tr ( n h €
bhm kh?2 cvhhanhn€&ng, vii npgh tneinvg ttthamldacacngud i ntmg | €
chinhchofnxudl  x i " niding it th & c6 tgitp giim chi phi va phat ffikhi nha kinh.
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Céac nganh cong nghp ntbg v i cac quy trinh x lynhit . ¢ao ki@ st h®p v~ xgc ming
vién cho cac hinhtie “'g ph &t k h § tthlit tcacauy ¢rinhixdy nl h j ¢ a o ¢ tHecho 10

h hiiv ntuabin.Cémts vid vQph€©hng ph&papdrigy t o e n §VintNamxla mkt n
nganh céng nghp | n ntEitheo mctiéuth n £ ngngla®ics dng p h €h i g ppahngyptront

ng  nh x8lamitachgipeh k h'scaghiéngu t rong Ch<€hng n’y.

M tTF ctng ngh’

N h @ trén, hai cong nghnhit "dkifh p (CHP)coth\s d. n g ¢ hgphatcong nghp €L ‘&

thlo luch trong. pljfn nay Hai céng nghnay lahth n g | . h hsinhkBHRBRcaththng CHP L€
chb nhitt ngu n nhit trong quy trinh x Iy céng nghlp Tr ng tam €1a cac nguyéncb vch hanh ca cac

cong ngh nay va cac il triic lién quan, do cac cong hghay c6 tMép d ng phu hp v, i nhiQu quy trinh X

ly khac nhau va xay g v i cac théng s k: thud rHl khac nhau tly theo nhffic g thwe, at ng quy trinh
céngnghip cheae tr €

L. h_ iXsDOHEK: L

L, hhi tghREANiddnhiQulod k h § cweanthva by cae 19 nhién i u khac nhau vi cac thanh
phFfn héahc k h § ¢ ko h \Bhunung Khaclhhau. Khai'mh chung @I ,  h hi’ t si@hHkA i la’sinh
khi "Ed@pchobung ttivimt | , HhdikhdiniM nh~ m§ ysinlCkARrEId ng v i
nh" mt8Fphdd “tikhitruyhth ng,vicvch  h " nh nrm “tisimh &yi vQinits khia ¢hhphc

th hhn W, jics-lygi tamvicnhiu h phacéngnhanah h " n h n @ hay mEpyFn 1a doi
nhittr t ©h nighBplva md | thWich ¢ a sinh khi so v i nhién li u héa tt h , , LcfninhiGh khong

gi an_h®no twQithinhgi aWw lgvamy L c ho 1thnghm§yHm8Lc jebibry s
nhiu h Km [wblohiuguhot  n* m ccaocathipb.

Nhién
f A~

Nhién Kho nhién
tAcs A 3ud

H3 nh 2@:h"S_ @8ty @A $nh ki (Cong ty Tai chinh géc tA 2017).

Hinh 28 trénphachadiitriccamt nh ™  m§sinh KA AinhlVEcho tHy qua trinh &b nhién fiu

sinhkhi v '@ IbroinlId€Qnh hn " yiphlicém tkhuv ckhochavax lynhiénliu v~ bing
chuy@hd—btrangthnbt eh_nlg/\blqd)nhlenﬁusinhkﬁi v .l TERivi 1 Y hKioy t

n& ‘lt@anhit , saivil -t umbWianhithih hli 4 quamhtuabirc v, i may phat

(Cong ty Tai chinh qw ] 2017).

M ttrong cacthachtltyvi nh” m8sinhKhH P L LB Qlfovawt r o n’'g. Nhién li Wy i ham

| “@gkign cao, nhWbrakml §g¢ - vthtlh- ndkdtm n v L, Bhi v~

hi u suHl[Tai li' u tham kifo 9].

CHP s dAng nhiM tp quy trinh x ly céng nghip:

Trong c8c nh” m8y Xxilycongmygip Wit ¢ @&akhap khpndd ma &an fih phxm

hu chWEt nhe ‘tnglopega tlr,€ h Rtisinh®H,An tL ph<€hng/l&n Idhasy th
nhitx lylam nginnhit WLu n, cn @ r o n gWh ¢ hi rh hic-©Qi may, nhit , ° rig b #&u tan

trong quy trinh x ly, cfn  “Lc & trung H va khai thac. Vic nay tt nhiicFn ‘lc® chin  kGgfn Ot

m c nhit | ¢ao nid trong quy trinh X ly, nh3n f i 'a Qh -nat ntgi ' tg & a n h’mg trohg@uy
tinh. Mt c¢c SMblchih ‘lceQ@naylanimt |, Thimhitvtimua h, ng ‘hchdm k2 n
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n - nigfr’y i khuyv ¢ “tlthan choBn xudl  x i koS dgn gh ok h 2 “otllirag qlu@ tr 3 nh,
Leminhha trong H3inh %8 thth? ms vend®anh cah th n g~ nd phat theo chu trinh
Rankinehu dmtt nh” m8y xi mEmign gPWonhi b yatnkd nnmbial ik €h hig L
thi trong quy trinh. Khi nong fira cé thAL4 nhit |~ 330 °C,lamc  t €hthEysolinhit 1% "€
trong nh" tsmBkhi @WPuhlhanhyim cnhit | tlithiwd 250C ¢ a khi tii.

YKN UF 54Ydz y / Kyua f Juy
oo N [ sy "
] 1 ! i 5
£ B | ———
| - . May phéat
. 6 OKdz Tuabin 67 Ay
Y KA Rl -
[5 KT .| —~
KHA P A i
- |
P 3 ! bwvO ysy.
P i O0bKAG VI
T — i { | T
| b L v
...... - ]
Khit KYA 54Hdz y ' A Eeemeees t wy K
TY - 4%
TbW'DO

H3 nh 2GhMhXsgOhdphattimit nh”™ m8y xi mit rSgnchien 2015). and ( Pa

Trong c'houg tprhegHtnhi tarén, khinéngthirat qu § tr 3mMmauy@tent |, hhi
thufinhitsangmt phemohgdu.i CI A %og hhi ch@ngtugnty 3 nthh€nmay
t he€l ,i ht idanchiWhohiivacothvd ‘cKusid cao _hdfn. sDafw L - d
nong €1 " m n :ottdngmu@ bechuywt “ilhhit, t L - avh utyh © n W qua tuabin oi k. i may
ph&¥higmn Li

nfu v o

Sinh kh i c6 thwe6 nhiQu l0Y khac nhau vi ¢ H tinh Khac nhau@thanh pfin héa hce, nhit tr, quy trinh
"t va rac tii. Nhién llu co thWMa cac Il vd liu  n h € b «&hl,pAJtlj ¢ avcac nganh céng ngipi
g.vb o, tgbphotobt €hng t

n¥u vao cho cac hth’ n g~ nd¢.phat CHP'sd, ngnhitt quytrinh x lylakhitlinhit A daohdd hhi qu §
nhithotb hhi cB8®nl {tthamwsndgn g t r ong c¢ §c rHhnhanmagtgép.xi mbng h

nfu ra

C8&c | , htisinh ki B[@xuilc[ L'invanhit _ddéh g h hdnong (»<€10 °C) b rciéh (<
110 °C) co th\6 d. n gWyla nhit.
Trongvig vOn h™ m8y xi mbkng P’ongtrohgakim thi, ° dgea,ntit% _todo@ihu i i€
vas d n gWslh xudl ", ¢ho phépnhamaysxudl ninktng5yv5 GWm/ixudbmt viitisg v
23,7 GWh/ nisamchézP2d15e d e s
T ngnhit nt mgQpt-1 & nglkti " Edganhit tc(m@cOthL' & t2nh nh€ sau:

6 d z 'Q b é J ,Q p J

} oS N . Qo o

L U p—? @PNT U CIR =y T ¢ QW
Hi' usiHif ngthWW d Ra gb 8 5 &, d@i%h chovicthuhinhit t r on g ™~ ngpht thea chuntdinh L
Rankinehu c¢ch ( ORC) .

0 —z0 18T QW
Do 18% “mign dtkhecotiehupdd il t h'nnhn g (W% - E#hgstl i Flrala
729kW.Vi7.500gi vdh h " n Whhamay,Btb "h€ nl&l "€l © 5,5 GWh/ ntm cho

mLngisiv 'h® xi mbinghingay.1, 7 ngh3n t
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Clng sublt LiWn h3nh
L, hhincohqsei Iphtc g camdmhng nkicitng drmoh@'miva S
nhit Wihinhchohthng CHBENhkhi ‘edd{d@ L Oy:

Bl ng 20: Céng su Aihinh wacacMthXxh g | ,  hX sinh KikHEnherginet, 2020).
Cong skfii  dsHinh Nhii 4s/ao SY gyl S %sra
CHP quy méoh >100 MW, ~>25 MW
CHP quy mé trung binh 25¢ 100 MW, 6 ¢ 25 MW,
CHP quy m6 nf 1¢ 25 MWy 0,1¢ 6 MW,

n‘ng ph&t trong Qnghyén &mmc guy md conmiin gt @inm g © § c CRR tdnm§y

kh'i n’ lt @6 [Ltr@ng Bng 20 trén. Quy mo cong #fiph thu ctr ¢ ti/p vao quy mo n Ingeu
mkng, tuy tshingtongdutrinthxi T ° clIbBgtr ctipt hot ngdnxud xi miung v ©
st c- .ngtiph®hni soh'v m&tginh®H,Rlo dhit . vch hanh m ¢t €h thig, L

t hg khong cao qua3a00 °C (lrungu & Muchiri, 2017).

Cblu h3nh ttng gilm clng sublt

hu Li Wm/ nh€ ¢ Li Wm

. u et
S d n g~ nd phéat trong cac nganh cong nghkhac nhau cothy i “ap t LW gg hiussdlg rkE ngg | €
¢ a quatrinh x ly cdng nghip baag cachéhdn g n £ mgahitc@quatrinhx! T , °“mg nhit n@y

s€bngui i knhtogdti@®€. Trong c8c nimg BSY migfuiplyii'gdg t ko
b thHlthoat qua cac dong nhith[i (Khurana, Banerjee, & Gaitonde, 2006).

Nhic @i
DohiuswHic anhiu quy “ngphéatnnhc Lt €hthiy, kidngphilicnaoglii ph&p n-ty cl n
d §nful t €ink#t t r on gcoéogdhghipc h s

Mii tr<€ ng

Theotinhtoantrongvicca nh” m8y xi mbi'mg Ro&hil arhd ngglgpups et €l
L €hnig3.080 th t h anim &chiphit00 USDEN £t ©h mayy i kholng 0,31 triu  USD/ nt m.
M cphattlii k h2 nh"isak@Q®k awogurynhit n t n g gillnlytham 1a nhién'lu Fulvao

" m ckhdng 8.000ih / nt m (SArcher 2085.

Vi ¢ | " m

Nhu du nhanlc Wéchhanhmt nh " "tsmBkhidds chénh’lc h L Btimeg quk mé eh hanh nha
may. M t nha may quy mé phtrongkhdn g /A 8§ MWieg cd tleweh hanhvaduytritd ngvis

| “@gnhancoéngt3-5 nig® trong khi L -.n¢ @ OHMONMWern&tMerng gigo4mn? |
n g © WL duy tri wh hanh nha may."S “@g nhan cong lam nhin vy vch hanh va po tri td ch ph thu ¢

vao quy mé ca nha may, [ nhiénliu ‘L€ d ng, thif k/Jc anhamay, mc | L L, nghéavachih "k €
vch hanhvapo t rcip dhgXCong ty Tai chinh e t] 2017).

Mo du h th ng CHPs d ng nhitt quytrinhx lycong nghip t €mgwihlthng CHSnhKRhi

vQc hHl thif Id chungcah th ng, vicduytrivavhhanhhth ngnayAcfn 2t nh©n ctng h
I ‘& cac W QUQkho ch ava ¢p nhiénfiusinhkhi . Do kifhchcfnants | “@g 2t nWon c
vch hanh va duy tri'hth ng CHP s d, ng nhitt quy trinh x Iy cong nghipsoyih thng CHBNhL

kh'i.

Nghi°n c¢c._u v"™ ph8t tri Wn

Céc cdng nghl’ ng phat Eiph bi/h va bao’gm mts thanh pin  k h § [nlpk bi/hg ¢ac. ng d ng

t ‘©h nkipac.tCac thanh ph nay bao'gmthib t r aimhit , | | th hgthuhinti t, tuabin va binh
ngeng. phah§maynvccah thn gQL L « \Whhiimuitvavi cs d ng cac may moc nay trong
I ng phat céng nghp L “«c_ ig*@ ng trong nhQ nganh céng nghp* nhiQu qu ¢ gia khac nhau. Mo du
cfn xem xét cacfu f ¢ thWkhis d ngcéng nghnaytrongmt nh ™ m§ yWkahotb nmttbri gnhb
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cong nghip  t ©h mgd ngchungva'hth n g nQi y L € phiat@rid va rdn r6 va khong c6 Khn £ n g
s€c -t h° tphé&ngitongvics d ngva ngd ng cac cong nghnay (phat tid cong nghg i ath L o
4).

h, ¢c t2nh chi ph2 Lfu te€

Chi fouhz €L &rfodpltt&ph thu cch y/uvaoquy mdvavid dang Hfh ph th ng nay vi
h th ngmay méc hincé. Vic_ ngdnggii  p hriy phéatlvao cac nha may cong nghigay t L'fu £cod
chi phi foth h n Qursdyiivi ¢ B sung h th' ng nay WQsau.

h, ctinhchiphibsungcong sl “nlg ph &t cho n'm’ L8y ngHac, S b $D/MWN
(Vi'n Nt hiigongsnghip, 2014).

Vz d, vQ nh_ng d, 8n hi n c-

NG hQngptst.  ( C K Binh khK:
Nha may An Khé do Cong ty hfn  “nn@QuUng Ngdilamchlfu tHad INh "~ ° ngSAp Khe &

x& Thanh An, thxa An Khé, inh Gia Lai nfn tch d ng ph phX¥n ba mia trong qué trinfis xudl * Bge
Ngoai ra, nha may comtt ¢ ng cac ngun nhién liu sinh khikhac’ T©y Ng uy, S bé canphéct, v
m¥%n c<€a, bo bo.

Nha may An Khé c6 quy md 2 may (40 + 55) MW, &h hanh chinh thc t thang 01/2018. Nha may €, ng
congngh! |, hhi YWyt Renhiénlid) v~ t uab inmg €y 58 MW co6 van trich

h h B clw qua trinh khkhi). Théngsn'i h hildl Blpi s&@00Barvahhi  Hhi ¢ us580Cn hi

Nhién li u cho nha may kg 600.0008h sinhkhi / nt m, t r o n/gn kHong 90% va mAéa’lu ¢ h i
khac chim khdng 10%. $n " € nlcingépchohthng nLintm 20318 kWh1v¥2 thetm
la 147 tiukWh. Tngdin t B¢ &d & khdng5ha. Nhamay sl ngh th ngkh h i t onnESP)L i
LWGilm phat thi b, i.

Tngmec Fu t @nh&may sinh ki An Khé 14102,8tiu  USD "f{gswnly gi 8§ USD ntm
baogm c hi p h 2  hbhmin lyedh&n,rchi phi ch¥eb mbbb?og, thu]va I vay trong qua trinh
xaydng), hg&hmg fL t € danh nwUsp/MWe. Tngtn @@= grh cac chi phi néu

trén) 2103 triu U S D, . ng 1809 tig USD/MW. Chi phi ¢h h'nh v’ blo tri ¢ 'nhva bij " il a nha
méylj—‘n°|te| h 29. 000 USD/ MW/ ntm v~ 2,9 USD/ MWh.

Nh~ m8ryg nl€a m '&¢hnd hay-n T Xuan, fnh Thanh Héa, Héd  ngt n £ m 1. 9d Bticl

t‘rng m2a hhni 18h60 Q0. d@&dhacven. Nbcorh n h " ngrpy(CHP) th d ng

b« mgpa §iin Wi° c¢- ba |, hhi: L, hhi 1 & 2% @hi28650Q
80T/h, P = 67 bar, T°C: 505. Ba tuabin va may phat: G1 & G2: 2x3 = 6 MW, G3 = 12,5 My cbng shi

ca c8c nh” m8&y CHP _lism @ mlilh™ n38[ngsonv kb, trongl - 2/ 3
phgt il °n | €

CHP 9dAng nhM xo ly:

Nha may CHP gia nhi Song Lam lamtbh phdhga Nh™ m8y Xi mt Ny 2 tSrag ghatL a m,
Lin,mif maycocongdsi 7 MW v ° idnglcongstithi h tvi SH KT /8t mgca 4 |, hh
las d ng qut hat va qit knéng kiith a WH %t k h1 ng katéongigua trigh[®de clinke qua
cicngga |  Wmhin- - hgb/h€rcetrongn®, thhhinht hhi qu§ nhi

Hhi q'u@& amskilikhong 1,3 MPa va nht | kho[ng 346 C Tc@&h n gl¥ WAEm quay tuabin
hhi, €Ek@&dim§ynyakb§tr al ihlt nggkhi hd@® mangthegb khi Li v&o |
h,isSbt h d bl ap sillvavachmvaocacng si nh Hhmlig Intmgmngphuthihbhi x u

t phuthu €quay tr 19 quy trinh §n xudl . Nih KB thi va khong khi tha sau khi qua’ hth” ng phat
L'inblag khetadesthhi vic L€m, odithimmméeteng. Mi n kLthmngmay §n

xuHl khalng 100 triu kWh, cung gpti 4 08 Wi n g chonh* u nt8hy xi mbng.

T"i 1i"u tham khTlo

1. Bioenergiesysteme GmbRFham kh[ o t _ -hidenemyat/de/stremusbiomassetorprozess.htmi2020

2. B, Nbing | €CB8g Ho& K83 nh Walsnhixwugtitonhy dér og\eba.g | € ng Hoa K8
3. EnerginetD., | i u -®h®dg mwghn v~ ,@@® nhi t tdp trung

4. ’

5.

EREA&DEABS80o c§8o0 Tri Wn v ng N200Qg | € ng Vi 't Nam 2019
MUng thing tin chuy®°n ng°nh xi mkng Vi 't Nam. (2020, nknhnghi@m8 t h&ng
vanhanh/cehoi-tan-dungnhietthairde-phatdientrong-cacnhamay-xi-mangtai-viet-nam13027.htm

Il EA. Te€hng | ai cho kh2z hydr oge2q. Paris: Ch quan Ntng | € ng qu ¢ t
Vi’ n Ntng suBlhuch™ig mighit pthl[i cho ng"nh xi20Mtng: Phon t2ch th" t

No

1]
r

[
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10.

12.

13.

14.
15.
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Vi ' n NtmBg§ol €8wg D, | i -BSm: cBdnlehTsME8S8ho BS§o c§o Tri welav ng Nbing | €
Cing ty T i,CobhyWh Kui csimh kHe€ing hd»rh omhagc§ce mhyp” ph®iZ tri Wn d. §n
IRENAHydrogen t. ngu"n Li° n NLTT. TriWn v  ng c'ng ngh’' cho,20l8uyWn d
. IRENA,Hydrogen-M, t tri Wn v’ ng NLTT. Abu DhabR9 Ch quan Ntng | € ng t§i t4
Irungu, S. N., & Muchiri, RPh §t Li n t_ kh2 thr[i c.a |, nung xi MEdpgchhagKhda b o
t hudt Ni&ng,201® ng, 90

Khurana, S., Banerjee, J., & Gaitondg,@Jon b3ung ntng | € ng v° L ng ph8t trong nM89 m§y xi
2006

B, Ntng | € ng,NguyKRmail ikhnoSngh kh i v" L"ng ph8t ,20¥ong ng” nh cing |
ParedesSanchez, . d, ng nhi t th[i t. qu8 tr3®nh L"ng ph8t theo20Q0l16 tr3nh



Blng s  |i wu

C6ng ngh nng phtSinhkdilitrong nh” "mgy m2a L€
M. c , khon M. ¢ , kKhdn Ghi TL
USD 2019 2020 2030 2050 1 o1 che (20290) chea chdn (205?0) ch
S TTu nt nngk: lthed Thip Cao  Thhp Cao
hhn h hn hhn h hn
Céng sliiphat ca m tf may (MWe) 25 25 25 4 200 4 200 1;5;12
Cong sill phat ¢ a toan b nha may (MWe) 25 25 25 1 50 1 50 15
Hi usiHl " thdn (%) ,'nhd an 27 27 27 20 30 20 30 1:3:7
E'aunsfj nn-'Lﬂ:ann ( %) , nhdtag 26 26 26 20 30 20| 30| D 13,7
T ng hi u siHlth ¢ (%)trén nhan 85 85 85 80 90 80 90 11
TnghiusHthc (%) trung 84 84 84 80 90 80 90 11
Ngng m&nghc @) 7 7 7 5 9 5 9| A 1
Ng ng may theo Rhotth (S tufn / n & m 26 26 26 24 28 24 28| C 1
V. ngiklhud (ntm) 25 25 25 19 31 19 31| A 8:7
Thigianxaydng ( ntm) 2 2 2 2 3 2 3| A 7
Yéu gu khong gian (1000 fhMWe) 35 35 35 26 44 26 44 A 1;9
SXIiMi bY sung cho cac nha may phi nM
L N
H s cong st (%), ly thuy - - - - - - -
H s cong st (%), bao'gmng ng may - - - - - - -
@u h3 nhdnicang got g i
c . Lt nign cang skl (% m i phit) 10 10 10 3
Ph thitithiw  (Beth)L 30 30 30 3
Th igiankhi . ngkn (gi ) 0,5 0,5 0,5 3
Th igiankhi _ ng Ihh (gi) 10 10 10 3
Mt i yngr _
PM 2.5 (g/NM) 12,5 12,5 12,5 3
SO (.Lkh | ©usgnh %) 0,0 0,0 0,0 3
NO, (g/GJ nhién liu) 125 125 125 3
SXIiMi tai chinh
nfu t € dam USDHMWe)a ( 1,8 1,6 1,4 1,3 2,2 1,1 1,8/ B 4-8;10
-trongl(%) t hi 65 65 65 50 85 50 85 1;2
-t roné¢ HU) | 35 35 35 15 50 15 50 1;2
Vdh hanh & o tn ¢ I'nh 49.500 45.500 39.600 37.100 61.900 29.700( 49.500 45:8:10
(USD/ MWe/ nt m)
Vch hanh & o tri bihh ~ il{lUSD/MWh) 3,2 2,9 2,5 24| 40 19 32 5:10
Chi phi khi _ ng (USD/MWe/n KR i
L ng)
Tai li" u tham kh[o:
1. Ea Energy Analyses v~ A, cl iNtungc tlng nngghn|aomgMLhcahng|ph§lnﬂonm@§1%a

2. Trung t OmgNABEAINE

vienga ASE 2006

Cc Nt'mgg In@cnh M-
I RENA,
I FC v~

IEA-ETSAP v~
PKPPI M,

ONoU AW

AAnali si s

AChitnpghbd3 t¢anut®rcongnglyn tdn gng tai€b  “Lc€h n tU cac qlc gia thanh

biaya

s8ch La 6 gidcinmigdonesik2014

9. Cc ‘mic trurrg _fhi 88§ Qyéwdde dw gHidho cac tém nhi t

COWdng CofgdghchuyW
fi Chlin pNAL2T Tp mMg2e152i0 1 4 0
B MF ', ilsirfn KAH u yt h ~

dan

10. Cach tip «ch °Ingecong he tcb W&y d ng cac théng'stai chinh.
11. Siemens Ti@ n t cogthlksga m? a g BOE8

Ghi cha:

A M c , khongckbchda ( ¢ a dp hthmdtjhhiaEeH 25%
B Chi fuh 2 €lnbchiphilkythud, mua stn va xay dng (EPC). Xem mé[ttrong phn
C Muagnxud ° hg&éodaikhpngna ntm.
D Hiusil "rgifm 5SWhpHn t r t hvchshanh & trung, plin anh vic

94

khai

“ilsinh kAPt h”

n ‘hnginH-@ng d6ickd cac nha phatid §n v~
0J KJ',t aflyS Nigdgh dhoactch ccung €pdchy taic h 2 n_te® ch yQai chinh Indonesj®2014
| RE NcAgnhifi S h, idmkdicdng ngho, 2015
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Cong ngh nngphatnhitiL'in trong nh” m&y xi mt
M. ¢ , Khdn M. ¢ , khdn Ghi TL

USD 2019 2020 2030 2050 | thg ch (2030) chda chdo (20590) chii

S liu n &t nnglk: Ithed Thibb Cao Thibb Cao

hhn hhn hhn hhn

Cong sl phat cam t{ may (MWe) 8 8 8 2 20 2 20 1;2;3
Céng st phat ¢ a toan b nha may (MWe)

Hi us'l "ithfn (%) ,'nhdanh 18 18 18 15 25 15 25 3
HiusHl " thdn (%) , nhdrang binH

ntm

Ngng m8nghc@®)

Ng ng may theo Rhoth ($ tuFn / n £ m)

V, ngikilthud ( ntm)

Thigianxdydng ( nt m)

Yéu du khong gian (1000 fhMWe)

SXliMi bYsung cho cac nha may phinM ML

H s coéng st (%), ly thuy}

H s cong st (%), bao § m ng ng may

@u h3 nhdnicang got g i

T c , Lt nlgn cang skl (% m i phat)

Ph tht ithw (6L

Th igiankhi _ ngbin (gi )

Th igiankhi . ng Ihh (gi )

Mt i yngr _

PM 2.5 (g/Nm)

SO, (Lkh | ©u8nhh %)

NO, (g/GJ nhién liu)

SXIiMi tai chinh

nfu t € dawm uUSDHIWe)a ( 2,50 2,50 2,50 2,50 2,50 2,50] 250 4
-trong/fd(%) t hi 85 85 85 85 85 85 85| A
trone HI%) | 15 15 15 15 15 15 5] A
Vdhhanh &ljotri¢ U'nh ( USD/ MW

Vch hanh & ffo tr b~ i{USD/MWh) 1250  12,50] 12,50 5,00 20,00 5,00 20,00 2
Chiphikhi | ng(USD/MWe/n kh i  niy)
Tai li" u tham kh[o

1. Khurana, S., Banerjee, J., & Gaitonde@©n b3Jng ntng | € ng v° L ng ph§t trong

2006
2. Irungu,S.N.,&Muchiri,P,Poh§t Li" n t. kh2z thr[i c.a |, nung xi mtng:
thudt NENGL 2018 ng, 90 _ .

3. ParedesSanchez, J./5° d, ng nhi t thr[li t. qu8 tr3nh L ng ph8t t heo20Q06lk
4 Vi’ n Ntng subBlhuch™ig migihit pthli cho ng” nh xi20tng: PhoOn t2ch

Ghi cha

AS 1li’u t.  t2nh to§n.
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6. TH. Y nl N

Mt tTF ctng ngh’
Cé6 ba |81 nha may thy  H:i

1T Th,y Licm[wy., nlg nh” m8y |l bly n€ ¢ t. stng qua k°n
M t d §n th_,y Li  n d,ng chl[y LiWn h3nh c- clng
Th€ ng c¢- c¢ctng sublt nh, .

T Th,y Li ' n h” ch_a. tSondg nhg Lcchp al.W ntiz cnh Lné&. cc s n x
cho chly qua twuabin, t. L- | "m quay m8y phsgt Li |
T Th,y Li n t2ch nktng Cblp Li " n cho ph, t[lFi L "nh,
ho"n gi_.a h” tr°n v h® d€ i b3xng bhm s d,ng Li’

-

Truyén tai

ENERGY | rvatie frty
Hinh 30: Nha may thy Mi hQchoa va nha may thy Mi dong chy (Tai liMi tham kho 14)

HPP 1

Hinh 31: HVthXng thvy  Mi lioc thang (Tai IMi tham kho 1)

Cacnhamayity "t ch avathy Hdong cliy c6 thAk/T h p v i nhau trong cac hth ng bt thang
casobng, nhamayty "Hi t 2 ch WbLdrmgg cotiéhttrht m t hab nhiQu nha may thy 6 v

ch a. Trong h th" ng bk thang, Bn * h € " nlt inha may thy 8 dong cly c6 thM. ‘& Qi ti/} b i nha

maythy "Hffcha t r’°ngnginhMeth ch aln' | ©uc vitng @un nhin chung co tNC Qu ti/}

| ©u nglck® mt vai nha may thy "t dong cliy hotbthy "tié6h chanh h h'nd @hdl €uQ ni
nadycothM " m trk nlg@ sl iph8&8t hang8§otmhibllnelly o€ | “gachictcng g
nktng tcgahtn®n. Tuy mhy °al ndthge@onharmay hél3 @uh tha krvao vh

hanh cacacnhaméayt heg | €u.

Cachth ngthy "t do6thAto di quy md cong shHir ng. Phan 18l d a vao cong il ¢ a cac nha may tly
L'in  “Llc@nh bay trong fng sau.
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B' ng 21: Phan ki cng sotthvy M i

Loyi Cong stjt
Thge =& fn >30 MW
Thgg \vL 1 MW¢ 30 MW
Thgg 3@ d ¢ nhiva siéu niu <1 MW

Cacnhamayfty "hlin ‘tngecongsdl v~ i Hotthehicii vdirmghin MW vasdng nimgg | €
khixfn €t h cha Winxudl " i n tamggac ¥ tuabinc6sh ( nh<€ Pel ton, Franci
c § ¢b Wh g a dong séng va congldu HuE, a nha may. Cac nhamay th “tah, ¢ c nh va siéu nhla

loUth y " tdongchy. Cacldith y " Hmays d ngtuabin frc ngang, Pelton, b Kaplan. Vicchn| a

loY tuabin ph thu cvaoct . ©<€v " ° hg€adohg®dng. @ . ©ies chénhichmc @@ amc

ne fuvaovamc rc&Fcathy Hi

1000 —T—T—TTTT
o T s |
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1 10 [ Wdz £ Wipy © 100 1000

H3 n h (BhPng ding tuabin tlvy M (iTai liMi tham ktho 2)

nivi ‘alLVhcoct .o€cao wgnhl, €unhpseEngtuabinPel t on,  tcchyguacdk - n €
v,i phun & c8§c c8nkbyg8® h?Ah thuavl€bs§nuskitheh chihmg t
latuabintrc ngang. noO©y | " ¢4 ngufalbn @ nxhandyg aRy? Tadbin Frants

la oY théng g ng nHi, vico thAs d ngchodict .e®ng ( 2 ™MO Q@ mhgt nh @ €

| n, dicong sidir ng va hiu swHlth y I crEt t.

nivicacct .oct@p v “hg€o, | uabi n Kapcllodcanhchah't t tabic 8cn€§n
chn h * & € cl5@ ng ph bi/h. Tuabin Kaplan va Francis, gig n h @l tual@nccanh chan vkhac,
sdngnly nkng ‘whéaplchgd nd, hegi anF@ v ° $uravga tudbin.

H s congsiimacacdanthy "Hi4l "Een ‘lc€e Ll &§nh gii®ckB&c ndmgavtb. €

H s nayph thu cvaotinhtth g , escévamc L 2anha mdy la cungsd cho ph tli "nli va/hdb

ph tli L 8§ucgaSl42d § n Jphatcrkd sch (CDM) trén tii]gi i cho thy h s cong sl n3n

trong khdngt 2 3 %Wh 85%.H s congstll t r ung b Bvnibacd anndy0 % L
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100%

i

Hinh 33: HVisXcbng sut cva 142 ¢ an thvy  Mi trén thAgiai (Tai liMi tham kho 4)

nfu v~ o
N€ct R chahdbtr cti/pt dongclfycoct . o@iQu cao)  nghtdl sty | €

nfu ra

nin nktng.

Cing sublt LiWwn hs3nh

Céc h th ngthy "Hd6 dicong sidlir ng, ch yuph thuc v aovhkadn ‘lc€ L &nh _ggi § ch
t T n@h p. Hi nnay co thi\kem xét mc cong skt ngcat m&y Jh900 MWV (Tai i u tham khT015)

Cblu h3nh ttng gilm ctng sublt

Thy " Hgidpduytrifns | © rbRa g c@;cnrmnhllemtccongsuﬂtacdng v_','ngljhérmchéng

nh ng dagdlenl'.chyeuq-‘ucongstmThy iédtc €& nigncang sul nhanhngcmq’ t he
tLnl,@nrl:grlng,nencokﬁn’r_n@:cﬂ.nhltﬂhluqu,'theonhngbm rlglncaph t[i hokb ngui n
cungdp nit'mgtiitbe ¢ t2hhnhie8§c §anpi nmﬁyrlLl

hu LiWm/nh€ ¢ Li Wm

_u et

wTh,y Li " n |7 ngu ' n nktng | € ng sUch v3 holt L. ng
hoHc phs8t thT[i.

wTh,y Li n |7 ngu"n ntng | € ng n,i L a.

wTh,y Li " n |7 ngu“n Li"n ntng 1€ ng tg§gi tVYo.
wTh,y Li"n ¢- h” c¢ch_a nh3n chung ¢c- thW sJ/un s"ng
| € ng n€ ¢ qua tuabin LW s[n xublt € ng Li n ntn
wC8c nh” m8&y th_,y Li"n c¢- tu" i L°i hoUt L ng d”i,
m8y Lang hodt L, ng tYi m t v i qu ' c¢c gia L« vdn h
ntkng | ©Qu d"i v° ¢- gi &8 Li'"n ° mc¢c h>p IT.

wNh_ng |I°i 2ch kh8c ¢c- thW bao g°“m cung cblp n€ c,
Nhic @i

wn"n ¢c8 ¢ thw b [nh h€ ng njju ¢c8 khtng thw di cl
tr. ng hoHc nJJuchh¥ymwg KkKIQ: pp2tahWwldil €u ra bi Wn.
wTh,y Li°"n ¢c- thW [nh h€ ng LJn chblt 1€ ng n€ c¢c v
1xy h,a tan thblp trong n€ c, gOy hdi cho mti tr€
wC8c nh” m8y th_,y Li n c¢c- thw b [nh h€ ng do hUn
thw s[n xublt Li n.

wC8c nh” m8y th_y Li° n ¢c- thwW b [nh h€ ng do b
sfn | € ng Li n, kh[ nktng t2ch n<€ ¢, c¢c!'ng sublt xT
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v ¢c8c ¢ a x[ v®™ g®©y h<€e h,ng thiJt b c¢ch kh2. Ng
chly xu' ng hY du | " m gi[m | € ng trfm t2ch c¢c- t§
wC8c cing tr3nh th_y Li ' n m, i [nh h€ ng LJn m!i t
L2ch s d,ng Lblt kh8c ¢- thwW tYo ra gi 8§ tr | n
mii tr€ ng s ng t. tnthdb nl ‘cgha sm3 nh’. Wthn nhg- adil’ a p
wMHc d¥% th,y Li n | ngu n ntng | € ng t§i tYo c-
Li " n vXn b° hUn chJ do nhu c¢cfu n€ ¢ cho th_ vy |7
Mii tr<€ ng

Nh ng v Qih® i * ntgr @ ©x 8tfctrony phat tid th y * t hao gm:

wVbin LQ an to"n: Th_,y Li n ng"y nay rblt an to’n

30 ntm tr° 14i L®©y. Nguy ch cho ¢, ng LY ng don c
thiWu t3nh tr9ng |1 ¢ ¢ Loan.

wS d_.ng n€ c¢c v°- [nh h€ ng chblt 1€ ng n€ c¢c: 4nh h
t.ng L a LiWm I khg8c nhau v" ph, thu,c v o | o4j
ne€ c tre ¢ khi t.i nh"thi8yg M cquary thr, ang alh’ i( DWQ)
H r_ ng, s©u c¢c- thW gim m ¢ DO trong n€ c¢ L 8§y
h.u ch v,i kh i 1€ ng 2t hoHc nhi Qu.

winh h€e ng LJn c¢c8c lo"i di c¢c€ v™ La dUng sinh h' c
d ng theo h€e ng kh'ng xem x®t L¥%ng m ¢ t8c L, ng
r€e ¢ cli tYo LW cho @g§l €u hdMc diuchgyWwhd Il €wm. t he
wTh, ¢ hi' ' n c8c d, 8&n th_y Li n ° nh_ng khu v ¢ c-
v, ¢ ¢c- 2t hoHc khtng c hodt L, ng c¢c,a con ng+¥€ i
M, t c8ch tiJJp cdn | " gi  ikh@nvpaoaUdmhvi m§ypyh we€i ng.
r.ng ° khu v ¢ Ldp v h” c¢ch_a, v2 d, nh€ tr8&nh p
wB”i I blp h” v rg§c thli: Vbn LQ n"y c¢c- thwWw I "m t
Ldp/nh” m8&y th,y Li ' n v’ mti tr<€ ng ° hU | €u DL
kh” i 1€ ng chblt b”i 1 dng L€ ¢ d,ng s'ng mang L/n
wV,ng L i ph8t thli kh?2 2cha kénly: LV, mg bldti LFhusgt t
h"nh v blo tr3, LJn khi th8o d. nh” m8y. Kh[ nt
carbon v c8§c t&c L, ng c.,a qulfn IT s d,ng LblIt I
wPh8 r. ng, ttng hdu qul do I T.

Vi ¢ | " m

Nhin chung, mtd anthy "t iquy mé)n (110 MW) £€t%b ra khdng 2.000i 3.000vic | "~ mac ho

ph€ehng t rbdygdng. Cécicongved ki/hlak thud vién, th han, th m c, th khuan vac, §
toand an,k s €' nlkis€ c hfuk/p, dnv &inh,th nQblov vanhQucéngvic kh&c. Tror
kho[ng 150-2 0 0 ° irs@fis 1 ¢ lam vi ¢ td nha may. (Tai liu tham kifo 18).

Ngh|°n c.u v’" phs8t tri Wn

Thy ‘Hiamt cong ngh rii chin mui va ph bi/h (lod 4). Mroduthy "HBiacongnghp h §'tns L i
dng nEmgdiulgenhd, cot I hoanvnda t r¥ nn tn guswdichugddi "iL cao X h€eng
con nhiu mHuco tAAETT tiJh tuy nh n h € frgthictrong phét i cdng ngh.

Cri tiJn twuabin

Hi uswHith yl cgacéactuabintty 'Hi L« fi ttniygead c8§&c nhrhlGli 0% abi n
IJnh 95%. nr@hp lilv, idl ca€tuabin mi va thay th]cac tuabin hin c6 (ph thu ¢ vao nhng

gi. i hth vt Iy).

M ts clit/hnmRnglmtrct/p c §¢nd §mtifgathye " Hthéng qua phat i
o Tuabin th®©n thi n v, i c8§
o Tuabin thédng khi
o Tuabin khtng c¢c- dfu

h.

Tuabin .y L, ng: Tuabin th,y L ng L€ ¢ s d,ng
khi ¢l L€ c t

t
ng g i |7 twuabin h.,y L, ng, ch, yJu
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thay v3 ntng 1€ ng t. c¢.t 8&p th_,y | ¢ do Ldp hoH
b’ nyvm d+e i n€e ¢c n"y ¢+ twuabin tr_c¢c niJm ngang, Vv,
3‘ 95%
w
N3 90%
2
]
85%
>
<

80%

75%

h T T T T 1
1800 1920 1940 1960 1980 2000

|| Kaplan M Francis Pelton
Source: Stepan, 2011.

Hinh 34: @i thivh hiMi s@? t thvy Ixc theo tlyi gian (Tai liMi tham kho 7)

Tuabin b-ng L n (tr,n): Ng’ ytmAWys nd,_mg LWtp mh& c
thi vQ kinh t1]] Tuabin b-ng L™ n |7 gili phgp hi’
"b-ng L n" mt t[ h3nh d8ng c.,a m t h,  p k2n n+e c
tr.c ndum M&ywnphgt Li n quay do m t c¢c&nh quit c¢- I
LHt b°n ph2a hY | €u c¢c_,a tuabin b-ng L n.

Clri tiJJn trong c¢ctng t8c x©y d,  ng: Chi ph2z x©y d
l °n LJn chQ%pth2ng,. a cing tr3nh, do L- c¢c8c cli til
guy hoUYch, thift kJ v XxX©y d, ng ctng tr3nh c¢- ti
(RCC) L€ ¢ x©y d ng s d, ngdphbQutbhgtitngnight bh
ph®p x©y d. . ng trong th' i gian ngdn hhn v™ chi ph
Neng cblp hoHc c¢cli tYo c¢c8&8c nh” m8y ¢l LW cli thi
B sung c8c t m8y th,y Li n cho c8c Ldp hi n c-

h, ¢c t2nh chi ph2 Lfu te€

Chiphivn qua_, alt& nhamaytly tph thucrdll n v aoWhliHwv trinhamay. b ofe L

te vyobhEdlinu quyfumt €Lt £ nfgh}lcd congmgheh B'tn , L ica§ \h { tnht

vad dang tip och ntiichothy 8 duy mén co thAL « ° d’kiai thac i trongmts t Tn@hp, thy

L'indong cliy (quy mdnh) “kEx@ydngvichiphithh h hnv.ithry "Hduyméin,d liu v L

I ch tiéu chify so v i chi phi trung binh A nmg s |i' u khan M. S i ud ant IRENA cho th} trung

binh cac chiphivn g u a_alhBamayadhy Hi c - . ngkhdm€nbtrong nhy n £ nt. ] cbriy

ngh n "y L@ tng phat i f t va cac §i ti/h cong ngh hth chjco thab Yadp Eho chi phi phéat it d

8§n cao  mhe ch3i ¢h?2 ngi§nm'1fmggntr§heeto§'nbl&b o Bhn). Ngo " i
Lfu t € tshdo anhincoHVi't  Nam y hElaitChau (quy ma In) vathy " H $6ng Bung

(quy mé nh) thgp h h @ smyhs li'uaqu ct] C)qn nang Céng nghm i yQu chinh chi ghi cho
cacy]Jt' n"y v~ Joi | |thtphdtcalkhiphitnt m 2016 v l-h 2 OLLl-8h. c B Kinh ¢

ngh| m.€ t2nh’ cclixregitith@tnglatrcii c¢c%ng cho ntm 20&0cung” 205
n"y L« xedy m&thher@qngi @S lfuquctjvas liu t r om Tuy nmhi€n, mt khuyh
ngncao L ©afir at Ipnhc Giki it it r o gk i€t n h fuc hti‘© pchrko Lc.,§c nh”
L'introngpauyhdt h ningg | €

V2 d, vQ nh_ng d 8&n hi n c-

Taili utham kifo 19 chrdtiQn n & n g/jclaithy h tth (<30 MW)" Vit Nam |~ 18H. 000
nay cong sitl HE athy "HBmh L «& L hhn 5. 00WthaMWoRIT." i | i

Nha may thy Milon (>30 MW): Lai Chau (Tai Mi tham ktho 20)

Lai Chaulanhamayty "Hi trg®yun fUtién trén kkt thangthy "Hi s ! n_g Vint Namc Nha

may fn’ huy n  Mn@ T¢, inh Lai Chau, vi cong siil Hula 1.200 MW, gm 3t may 3x400 MW. Nha

may kh i cong xay dng vao thang 01/2011 va khanh thanh vao thang 12/2046, 1 Hjhottkh 1 n £ m.
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Lai Chau lanhamaytly "Béoh cha vidin t 2 c lolaR6@®00 kw dung tich'hla 1,21t m3va

dung tich hiudngla800tium.Mc € d©ong mgdad5 mvaee e} |~ 270 m,
| @ g . @l@ nhd chly qua tuabin 1a 1664,2#s. Nha may thy 't Lai Chau's d, ng tuabin Francis c6

hi usil *ithyn 1a 96%. Tc | L Qi chnh cong sHila 66,8% /phit va'th gian kh i | niy 1a 2 giay.

Tngmec fU tahhxmaythy HlLai Chau (ME[ L) 12 1,105tUSD ('duQgi B USD ntm :
trong L -"nt hcéa bpaho? ghbh, gun lyd héh, chig b Lta€ivithu]va tigh 14 trong thi
gianxaydng)visud ful t € danh tngUSBMW. T n g0 ,cohFu p H2d(nky ng chi phi
néutrén)1a1,74tUS D, tn§i iNlg5tri u USDOMW.

Nha may thy M nhy (<30 MW): S6ng Bung 6

Nhamaythy Hi ( NMTn) St3ngtnBQuyngNat cahaitmayy it ngcong shila 29 MW
valaldth y i dong clly. Nha may khi cong xay dng vao thang 8/2010 vadh Fulvch hanh t thang
01/ 20183. noOy tl “otEds d nng§ yt uca-bicnicht: nog@hlicamla 13,4 m(E o€

Lnntl | © 15,"56 gfalao] nniila 260@¥s. Dung tich’hch ala 3,29 triumfv. imc €
dO©ng b hgith3l, . Biusil dthn ¢ anha may 1a 96%. higv n fl t ©trilu'USCR8SD
ntm 2019n0gyvishfuly t € danh tguUspdw.d =~ 1, 33
Meringnhamayih ¢ - : NMT n & HngdTaiB\Wi tham kimo 21)

D anmrng NMTn H, a mR3i méyy bfangcong skila 480 MW, cong trinhdy _rc-@tty
xaThai Thn h ," ngH@ By ce€v" ™ nhimméy ¢4 ‘prhge Ph€hng LOm, t
Hoa Binh, thh Hoa Binh. Theo Quy kb h " nLVil (hi u chnh), d 4n nay 8L ‘& L ‘©adh kantotrong

kho[ng th i gian 20221 2023.

Nha may c6 2 tuabin Francis, codithn g ngiriivi m8y mhEh bdi pha. '‘Mhrnms§y L
khing | “idint h &\ kilald@gticvhch ahinc6.Mc .k€d©n g’ fg¥anhc tnhee
chilfn ‘'t €t g mc 117m v~ 80 mrxemhasBnky nrih t +80rg &t 87m.

L€u’ nlg€atl®} kg anhamay mr ngla600® s, | “nng tIE@ag alhd may sau khi'm

rng /J£3600 Hs.

Tngmec fU tahhxmaythy HHoaBinhmr ngla303tiu USD "{(vQu§yD Lntm 2019,
L. ch€m kad g@h?2 hE,gdn lyadhéhehg b I a€ Vityithu]va tiQn 13i trong thi gian
xdydng)visudl ful t © danh trhgUSBHIMW. T n g0 ,c6hFu p RJ(nky ng chi phi trén)
la374triu  USD,  ngval,asgi u USDMW.

Vi d\ cva Na Uy

NhiQud anthy °H hinnay trén tgi i khong phi la nh ng nha may mi ma la d an nang g nh ng

nha may hinc6. Nnngd annaycétbaogmdin t 2 ckemi €¢ it nlg® siL ih " ng HN £ m)

t tng g uch avathénhcong dfituabin. Cong stlicangcao(vi | @ug lo@ohnh€ nhau)
thW " m c ho n hgttmshyh nl, §ph'olh @hndyla ¢nthif WHanBagvi wigi -nv™ L
mHutr i. M, td anm r ngvahin Yl h - adylanh®maythy ~HNedre RossagaNa U ychodn €
th" nh v~ o ntnchln04lt®a nhMggumbin hined, mttln ‘lhimiv im t{ may tuabin

b sung °~tld HMANgtng cong sl Ht 250 MW Ién 350 MW.

h.c t2nh s” |i wu
Nh ngngsautnghps liuga c8§8c nh"  cwfoaOmnangGhngng® ndonesi a cho n
B! ng 22: Nha may thy M nhy

Tén So6ng Bung 6 CNCN @ga Indonesia2020)
Gia tr3rung Gia trhyp Gia tricao
binh KTy KTy
Cong siit [MW] 29 50 10 100
bNY Emyéd R 2013 2020 2020 2020
Hiuswyii RIWRe S 96 95 85 97
CAPEX u USByidMW] 1,33 2,29 1,46 5,4

Chi fuhz&l'tnglp NMTn St n gHtBH soy i cbi phi trongrm nang Cong nghc, a
I ndonesia chocoslimga2me Cinghedp oy . Do fU -t &0§dnang pamng L

101



ngh gca | ndone’sd ax ecni nxg®tlt @ rhh fuceti© pchh20 Ink nfu2 ® 20 ¢ h6h in £ mh
I ‘& HlIa 1,75t u USDMW d atrén gidtrtrung binhcad § n  t r, ¢ (1,88) wva €M nang Coéng ngh

¢ alndonesia(2,2). Dothid liugacacd8&n t r o,wig . 02€t 2 n h Fuc higtBi/jpsthinh xéc.

Th°m v o L-fu d¢ tphithuphhu Lv aoWhll annénmc FU. t€KBAchau kha

| ngi acacd an.

B! ng 23: Nha may thy Mi lean

Tén Lai Chau CNCN @ga Indonesia (2020)
Giégir’r’ﬂ]ung Giatahyld KT GiéKtr’_’é;;o
Cong sit [MW] 3x400 150 100 2000
bNY Emgeé R 2016 2020 2020 2020
Hiruswi RIiRe S 96 95 85 97
T© 6 & Ny ¥ céhg st %/phit 66,8 50 30 100
CAPEXi %u USByidMW] 0,93 2,08 0,62 8,32

Chi fuhz2 & 8n Lai " @hhou,t rtorare cHi€hblyso vi CX¥n nang Cong nghg a

|l ndonesia chocostlim¢am2Omgh® nchy. Do fu -t a&C¢anang @ong L
nghca | ndonesc ax ecni nxg®tlt @&rhh fuceti© pchh2o tht nfu2 ® 20 c h6h in £ mh
L ‘& HIA 1,5t u USDMW d avao gia frtrungbinhcad §n t r. ot gn§y €4 00" cMiany €

150 MW v~ do L -ful te £ mg hand@ngmbhe a liionesia (2,0)

Bng 24: tCGht_ph?tobhopuwaggecth ghi °n ¢

IRENA (2018)r{u USBoidMW) 2017 2019
Tyt cY cac quy md 1,6

ASEAN (2016{3u USBord MW) Qua khv

Thge @23 d 4&n, cdng sit trung binh: 8,5 MW) 0,88

CNCN (2017)r{3u USBoidMW) 2030 2050
Cga Indonesia (nHy 2,28 2,28
Cga Indonesia tin) 2,08 2,08

Chiphicathy "Hph thy crdinhiQu v "adinhlca v %ng n %inthryh'idi vicxay dnggnba

maythy "Hi D&l Lk hctinhgatrchi fp ht €L ¥ic th\s a mgicho cac nha may. th

L'inm i . ivpi CX¥n nang Cong nghnay, giatrc hi fphea@lmt m 2cE2d0ngl@ ho ntm 2
v " 2 0@ Pay phrthu c vao gia frtrungbinhca ¢ § nghtpr € r oo gv atid&trong Gfn nang
congnghca I ndonesia cho ntm 208nghlveg P @5 enr aTPpnghngthi ° n,
L@kintd "al ph€hnpg tk?hrh féc hti© pcht?o Lc,§ ¢ A fiong quanirnlich quihhdth
ntnagngl €

T"i 1i" u tham khTlo

Nh ngngiintailiu s aucé d&ngt €
1. IEA,Li tr3nh c?tng Gty hgwl aeh vt nggu Me , 2012 Pari s, Phs§p

22 Hi"p h, i th_y Li’n qu' c gia (NHA) v" Qu: nghi®°n c¢c.u th g LlL" mh (HRF
Ph,ng th2 nghi ' m qu ¢ gia @MW Ridge t° c¢ch_ ¢, Washington, D.C

3. MEMR,SY tay thXng k° ntng | _1i,nd, vNLImgnh-etzfngcwa ITr'idomcgsu’gOﬁGnZO(h&)§ng s

4. Branche, E., fATh_,y Li n: ngu“n Li’n c¢- hi’ u qul caocnhigtu”tnr g gqu &

t8i tYo khgoed., EDF, Paris

5. EurelectricThvy Li Mn: Heé tr hM t hXngB&o Mng§orong ,BolS8elteémhi chuyl®and Y6

6. Vuorinen,A,Quy hotv ch hM ,t h&Xknage nld rMno, 20081, _RIhfn Lan

7. Stepan, M., AC8ch tiHp ¢4t o3 vZh,adNg @n omtnhdy yHEWHaRETEO, Washingtog D,g0111 2

8. IlHA, fAB8o c8o th,y Li ' n 2017 <c¢, 820l7HASd, Hi p h, i Th,y Li ' n qu c¢c tJ,

9. | PCC, fiC&c ngu“n ntng 1€ ng t8&8i tUo v~ gilm thiWu biflh € hikh?z WHp«
Tr€ ng nUi h ¢ Cambridge, Cambridge, 20l €hng qu ¢ Anh v~° New York, N

10.1 RENA, fATBSy EitngopghM ntng | _1ng T&8p 1¢Y oNgTBRk pih@d2.t3ch3ch PRENA,

11.IEAAETSAP v° | RENA, ATh,y,20i5 n: T-m tdt ctng ngh' 0o

12. 77 i chz2nh Ntng | € ngQ2m,2i0 1Rl cCompb evthgp t ( RME Figan G4 thgng, 20120 . n cva Li Mn nkng
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13

14.
15.
16.
17.
18.
19.

20.
21.

trong

Truy c¢cdp n

| €20@.,0,D.t ftmh d 2 MQU Y]

ntm 20220,

.1 COLD (.,y ban qu'c tJ] vQ ¢t&p BulgimRoughilBivngu.icolk-digh.arg 201Lj p h 2

B, Nt ng | € wnw.enerdy.gow/eekeBvater/typagdropowerplantsTr uy cdp ng~ y 20/ 7/2017
General Electricyww.gerenewableenergy.coir uy c¢cdp ng~"y 20/ 7/ 2017

Th,y Li n wwhémarthydmidgiTr,uy c¢dp ng"y 20/ 7/2017.

I'taipu Binacional, www.itaipu.gov.br/en/energyl/energy,
TEMP. CO, https://m.tempo.co/, Truy c¢cdp ng’'y 13/9/2017.
C.,c ni"n I ,c v"™ Ntng | € ng t8&8i tYo, Vi ' n Nitng

2023.

PECC1, f@Nh" m8y itBh§oy cLS8io nt hliajt khpouk: thudto, 2011.

Tdp Lo"n ni'n 1 ¢ Vit Nam, fAB8o c8o0o t-m tdt holt L,
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http://www.icold-cigb.org/
http://www.energy.gov/eere/water/types-hydropower-plants
http://www.gerenewableenergy.com/
http://www.smart-hydro.de/

3

C&c blng s |i u
Nh, ng trang sau trinh bay cary s li' u vQcong ngh. THicf ¢ § ¢ ¢ h'icthghhRlaWSe®, gi § nt
2019.
Céng ngh Nhamaythy “hiH th"'ngnh
USD 2019 2020 2030 2050 | M. c , khéngchds | M_c , kKhong | Ghicha [ TL
chdn (2020) chds chdn (2050)
S "u nt nng/k: lthed Thibp Cao Thbb Cao
_ _ h hn hhn h hn h hn
Coéng st phatcamtt may (MWe) 30 30 30 1 30 1 30 2
Céng st phat ¢ a toan b nha may (MWe) 30 30 30 1 30 1 30 2
HiusHl " thfn ( %) ,nhdanh 95 95 95 85 97 85 97 A 1
Hiu sl "1 thdn (%) , nhdteung 95 95 95 85 97 85 97 A 1
b3nh ntm
Ngng m8nghc @) 4 4 4 2 10 2 10 1
Ng ng may theo Rhotth (S tuFn / n £ m) 6 6 6 3 10 3 10 1
V, ngikilthud (ntm) 50 50 50 40 90 40 90 1
Th igianxaydng ( nt m) 3 3 3 2 6 2 6 1
Y&u dgu khdng gian (1000 FhiMWe) 14 14 14 11 18 11 18 B
SX IiMi bY sung cho cac nha may phi nM
L Nt
H s cong st (%), ly thuy} 40 40 40 30 50 30 50 8;9
H s cong st (%), bao’gm ng ng may 35 35 35 25 45 25 45 8:9
@u h3 nhdnicéng gt g i
T c , Lt ngncang sk (% m i phat) 50 50 50 30 100 30 100 3
Ph tlitithiw  (BethL 0 0 0 0 0 0 0 3
Th igiankhi , ngbin (gi ) 0,1 0,1 0,1 0,0 0,3 0,0 0,3 3
Th igiankhi _ ngIhh (gi) 0,1 0,1 0,1 0,0 0,3 0,0 0,3 3
Mt i yrngr _
PM 2.5 (g/Nnd) 0 0 0 0 0 0 0
SQ, (Lkh | €©usnhh %) - - - -
NOx (g/GJnhién |i u) 0 0 0 0 0 0 0
SXIliMi tai chinh
nfu t € datn lu USD@ULYNWe] 13 13 13 0,8 4,0 0,8 4,0 CD 4;5;6;7;
10
-trong/id(%) t hi 30 30 30 20 50 20 50 7
-t roné HY%) | 70 70 70 50 80 50 80 7
Vdhhanh &ffotric U'nh ( USD/ M| 41.900 39.800| 37.300 22.000{ 41.900 22,000| 41.900 45,7
Vch hanh & o tri bip ™ illUSD 2019/MWh) 0,50 0,48 0,45 0,38 0,63 0,33| 0,56 B 1
Chi phi khi  ng (USD 2019/MWefin kh i - - - - - - -
L ng)
S I uriéng ¢ a cong ngh
Quy md h ch a (Mwh) | | | | |
Tai li" u tham khlo
1. Stepan, H i thl[o vQ c¢li t200l th,y Li n, AC8&ch tif]lp cdn 3 phabod

2. Prayogo, “Teknologi Mikrohidro dalam Pemanfaatan Sumber Dayau#titk Menunjang Pembangunan Pedesaan. Semiloka Ppooldidk
Penelitian epartement Kimpraswill Makass&003

chuywn L™ i"

i"Cr8&n Kk hauiy§] nc mig hp h 22 o e §oce& nap hd

ngh20l6ntng | € ng t§i

nhbBltu™ momign g ul§€'tmg 1

Jakart a20161 ndonesi

n h €ty n My €L ‘& can Bag do cac

3. EurelectriicH, "“Th,_ yh'Lit'thi ng Li n2M% ong qus§ tr3nh
4. Kinh tJ] h c Ntng | € ng v° M!i tr<€ ng,
WE C C,&2014
5. | EA, TriWn v  ng Ntng | € ng th gi, i, 2015.
6. | EA, D b8&o chi ph2 phgt Li' ' n, 2015.
7. ASEAN, " Chi ph2z Li'n nkng quy dXn c.,a c8§c ctlng
8 Branche, fATh_y Li"n: ngu“n Li°n ¢c- hi" u qul cao
t Yo k20B/co
9. MEMR,"S tayThng k° ‘Ngwvaginhifja | ndonesi aNinrgmghaEa sguyénikhoangrs ,
10. Vi'n Nt nng, "Thé@g tin thu tip t cac tnh/thanh phvQv' n fir t € an#hy 'dimh L a n 4 khai xBy dng, phc v cho bao céo
K/hotththchin QHn ,2023 1 o
Ghi chu
A nOy ‘usHhd ngthn £ n @ o @i uskinay khong tiso sanh vi nha may nhit " i pHi tr[ tiQy nhién i u.
B M c khdongckbchhh ( c a dgp hthimdtjhhhiaeH 25%.
C Nh ngconsnay Hinhd cimv i "alVih.iCé s cfi thi n trong phat tid  * Ingcong hc tdp ,
La WhitnhdisEl & khai,ct fu§id Ghumd®hn| nvaohét  ngxaydng.
D Chi fuh €lnbchiphilythud, mua stn va xay dng (EPC). Xem mélttrongpfh P h€hngh. ph&§p | u
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Céng ngh Nhamaythy "hiH th'ngln
M. ¢ , khéng M. ¢ ., kKhdng | Ghicha TL
USD 2019 2020 2030 2050 chda chda (2020) chda chdo
(2050)

- . Thb Cao Thh Cao
S liu nt nng/k: lthed hﬁbn hhn h:pn hhn
Céng st phat ca m tf may (MWe) 1:8:10

150 150 150 30 2.000 30| 2.000 s
Cong st phat ¢ a toan b nha may (MWe) 1:8:10

150 150 150 30 2.000 30| 2.000 s
HiusH ‘rmthfn ( %) ,nhdanh L 95 95 95 85 97 85 97 A 7
:"L“;‘H S thyn (%), “nhd teunghbint 95| o5 95 85 97 85| 97| A 7
Ngng m8nghc@®) 4 4 4 2 10 2 10 1
Ng ng may theo Rhoth (S tuFn / n £ m) 6 6 6 3 10 3 10 1
V, ngikilthud (ntm) 50 50 50 40 90 40 90 B 1
Thigianxdydng ( ntm) 4 4 4 2 6 2 6 1
Yéu du khdng gian (1000 fhMWe) 62 62 62 47 78 47 78| C 1
SXIiMi bY sung cho cac nha may phi nM ML i
H s cong stiil (%), ly thuy} 45 45 45 35 55 35 55 2,12
H s cong stiil (%), bao'gm ng ng may 40 40 40 30 50 30 50 2:12
@u h3 nhdntcangsyrt g i
Tc . ttnf@ncangsli(% miphat) 50 50 50 30 100 30| 100 3
Ph thit"ithiv (Bt 0 0 0 0 0 0 0 3
TR igiankhi _ ngEm (gi) 0.1 0,1 0,1 0,0 03 0,0 03 3
Th igiankhi . ng Ihh (gi ) 0,1 0,1 0,1 0,0 0,3 0,0 0,3 3
M1 i yrgr _
PM 2.5 (g/Nrd) 0 0 0 0 0 0 0
SQ; ( Lkh | €u8nhh%) - - - - - - -
NOx (9/GJ nhién liu) 0 0 0 0 0 0 0
SXIiMi tai chinh
nfu t € d atn v USD@U1@NWe] 15 15 15 0,6 8,0 0,6 80| DE | 1.45:6:9
-trong/i(%) t hi 30 30 30 20 50 20 50 11
-t r oné Hi%) | 70 70 70 50 80 50 80 11
Vdhhanh &lfotric 'nh ( USD/ MWe 37.700| 35.800, 33.600| 28.300[ 47.100| 25.200| 42.000 C 1;4;5;6
Vdh hanh & o tribi/n " il{lUSD 2019/MWh) 0,65 0,62 0,58 0,49 0,81 0,43 0,72 C 15
Chiphikhi _ nfy (USD 2019/MWefinkh i _ ng) - - - - - - -

Tai li" u tham kh[o
1 Ea Energy Analyses v° C,c Ntng | € IndgnesisatnX nMthcahn,g oph' § tl il'iu ,@01i¥n'g |n&uh’t

B

2 Branche, f@Th,y Li'n: Ngu™n Li n c¢c- hi"u qul cao nhblt u’rnonhg€hogugs t r
t §i t U011k h§co

3 EurelectriiH, "tTh, yh'Litthing Li n20% ong qu§ tr3nh chuyWn L i"

4 | EA, TriwWn v ng Ntng | € ng thJj gi,i, 2015.

5 C&ch tiJ]Jp cdn L€ ng cong h ¢ tdp LW x©y d. ng c&c thing s° t~ i chz2n
6 |EA, D b8o chi ph2 phgt Li" ' n, 2015.

7 Stepan, H, i thlo vQ cli t2p1 th,_,y Li n, fAC8&ch tiJp cdn 3 phabd

8 Prayogo, "Teknologi Mikrohidro dalam Pemanfaatan Sumber Daya Air untuk Menunjang Pembangunan Pedesaan. SemilgkadBkoduk

Penelitian epartement Kimpraswill Makass&003
9 Kinh tJ h ¢ Ntng | € ng v° M!i tr+<€ ng, 1"C8&n hk hguiy§] nc mig hp h 220itof ot §tc€ancg, ha
WE C G 2014

10 Gener al Electric, www. gerenewabl eenergy. com, Truy cdp ng'y 20/ 7/ 20¢Q

11 ASEAN, "Chi ph2 i’ n ntngl €ulyg dtX&i ct 4o clE€ cllhgangh’ & mgng c&§c n€

12 MEMR, "S° tay Th' ng k° ntng | € ng v° kinh tJ] c,a Indon20isia 201606,

Ghi chu

A noy | hi'  u sublt s d.ng thJ] ntkng c¢c,a n€ c¢c. Hi u sublt n"y khtng ttF

B Nh m8y th,y Li' n c¢c- thwWw c- tu i th’ rbit d°i n/fju L€ ¢ vdn h” nh v~

C M, c L, chknghdn (cao hhn2shblp hhn) € ¢ t2nh |~ +/

D Nh_ ng con s n"y rbBlt nhy c¢Im v, i L a LiwWm. C- s, cflic c®in hlIgong
L"a LiWwm t' t nhblt s€ Lt@u ckhpahifnt hi§cn tw™& cho thtful tng pxh©@y d. ng.

E Chi ph? Lfu t€ bao g°m chi ph?2 k: thudt, mua sdm v- x©y d ng (EPC)
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7Znl N MnT TR

M t[ c*ng ngh’

n inmHutr ila cong nghchuyw " il n £ ngt ahh@ang bt it h"'nn m Llhsgh ¢ ¢ acéac

tth quangt tong mibacflbam qumaHbg ™ &i g uredntanhipfnbandhttb r'a L i
ntng Jxkdddyih éxdmHbtr i . WEm blo hi u qu, cacflb =~ o q U ntghg® it.r@ v, i nhau
vacanmng thanh (htb HIEn) mtten  k 2Withratht m? L bty i plicplnp ce hic L€
blovtrce t B8ggathiti/j . C8&§c mt i u(nP\qr)gmndmﬁdhll-ZSn?vacomi I"in

N3 trong di i 160-500 Wattpeak trén ri(W,/m?). Cac th pin nay c6 thi gian o hanh cki |hg%Ehong

t he§t 10/hl 12 n forhanh wh'hantithid | © 25 hithmk8v hgc | ~ t3tbh m L3
tuytheoldit/lb " o qumanwy Lph€ebyg®dcphs§p t

C&§c m! [LHurni pdib nVilliiph thu cvaoldi va li uhdth L ‘& s d ng:

Silicon -Fii)nmh Itthwdtc | i " u chblt nQn L€ ¢ s’ d. ng pl
khuln tYo th”"nh phiJjn m ng silicon Lhn tinh thw
tr° i ° d€ i dUng c8kapthidim mhwgvbabhg” mi hi 9 h W.
s€ th ng tr° th tr<€ ng thJ gi.i trong nhiQu thd
L, ng (T7i i u tham kh[o 1).

B phg8t th, L. ng v™ tJ] b "o phPBR€pu (®wrsbkivatedcl
trong ctng ngh’ pin mHt tr° i trong L- cblu tr¥%c t]J
h-a ° mHt sau c,magcB8tytdho ph®p, b, b’ x9umHt tr° i
v’ pin c¢c- thwW hblp th, b ¢ x4 mHt tr i I fn th_  ha
trdng | "m n-ng pin (T | u tham kh[fo 18).

Pin mHt tr° igh®pp tPihp mtbti /tlraii x/Jp tiJp L*i (Tand
L€ ¢ xJJp ch“ng t ] b"onytr°ntl] b o kh§c, m i
§nh s8ng c.,n |19 s& L€ ¢ hblp €t h, c%ngchyWnluhunm
Pin mHt tr° i m°"ng m, ng: trong L- b, h blp-St kKSf),cc - t
Cadmium telluride (CdTe) hoHc L ng Indium Galliu
L€ ¢ LHt tr°n bQ mHti kt2rnchn g . m tm!l Lpmnm,prigq keHt h ttrh €
Lun pin mng m ng gdn L1i h o Hic gdn ba | 7" c¢c8c s[n
Lun pin n"y nhiQu | _p L€ ¢ LHt ch®ng | °n nhau LW
T/] b 0o mHt trVi B€ug°h " khiti ¢t8t c8&c h  p chblt bao
V (Ga, As, In v" P), th€ ng L€ ¢ ph, |°n chblt nQ
tJ] b o mHt tr’ i L'a uk Bt rn’ inghichw <@gkt aoaao dgmg WA o
h th ng Li " n mHt tr® i tdp trung (CPV) (T i i u
T/ b 0o mHt tr° i vdt | i u Perovskite Pin mHt tr’° |
chblt mu L€ ¢ ph, mu i kim | o4i h.u ch |~ vdt | i
hblp t h, trong c8c )t Jlh_bu oc hhHto ltyrmei b(ilJJami LgH®p Ti Qr
perovskite trong pin-nihitQuuylQnp,t v2ngd, mmh@ a hnihjtQu
l i " u tham khl[o 1).

M ttrongnhng xogrhi© tr ong Hhagtnrhilamh nggii  p hignpiv@congnghm? L un
PV (Tai Il u tham kifo 18):

T/J] b o mHt tr i hai mHt: TJ] b o hai mHt c¢c- thw

ti]Jp v o mHt tr°n c,a pin m" c,n t. 8nh ndng mHit
L€ ¢ ph&t tmr%ownt Hhih" e BBERE@N @ nh hai mHt v, i PER
520%. Kh'ng chdc chdn vQ m ¢ hi u sublt ¢, thw LUt
mHt tr° i hai mHt trong kholng th™ i gian HWi"in mhe
chong.

Nhi Qu thhahhcgBgi I nh_ng dTli kim | o4i m, ng mH
d. ng Li"n m <t chiQu. Trong khi c¢c&8c thift kJ cl c
cho ph®p | dp LHt t. 3 th&ahabhcghetrc mjlhg bhhn pi
sublt, gilm t"n thblt Li n tr v gilm t " ng chi ph
Tbim | " p ntng | € ng mHt tr’ i Gi [i ph8p he ng t, i
th€ ng L ng th i vXn ¢ thW s[n xublt L, Li n.
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Ngo“ i c¢8&c HotfiHthmgprimhtrin i _i ©c 1 n"gn dphath’ nggean Bag (BOS) gm

h th ng Id rap, (cac) bchuy il "tid . n gnmltchiu s a n g nooaynch, Eap, cac tp n i,
caichbti <€eurbgt Bim s &t /ivhea §d»inhimHtm&yy mb jn con bao’gm d (céc)
maybin §p. M Rl un L g gnb®otngchiphicadh thng(vattrng n " y[mlang
nhanh), cac bchuy “ il " iichim khdng 510%.

C8&c nh nmAsycothil ‘&Il HE chp truyQr i hotb phan phi * f thHutr i quy mé ) n), hdb
co thM. § mg nhu u tiéuth L'in ¢ c b ( LnimHtr i phan tan va kndéng i i). 8Fu b} cac h th' ng
I Hipin mHutr ihi nnaycéquymgin, n h ghfing; at Wi mHutr i phantanvakhongn i €L i
mHutr i mainhavacéngnglp) Lang ting | °n.

ni° ' n mHt tr° i m&i nh"

Trdm ‘lhimtr i ( nMT)  m§ ith nngh "'n,MTh am8 i hh nbhn'g, d u' & cowaclini pin Mo
rith r'a ‘lci@htrén mainhA@mttdoanhahbb c! ng t r #on ht hderBagd @ ng o
gda trén mainhanphh hn _Bcachvh'ng n MT Hi EE f nMT  gnivyi comg siinn trong
dli kilowatt.

Hg thng nMT m§ Wat th"hgrid -, iht@Bibkhong ni il Hoth' ngrii  ilc&hné d ng nglin
L'int | € "itr orlg@ph] th@gkhongcunglqb "lc &yt n gliaj—'nthlll M th thng ¢t
k]t t co th/\bungutzp Iinna khéngfns d ngngun "Hi | © "t H th ng nay c6 thtb ra doanh
thu thdng qua vic cung. & Bi nktnga dcehia hiLv@pHFn ‘"Hi nktn gl ®Dbytr wiphfn
ho§ hhni¢ai niged %ng fthashadoarcbatricih ntng.

H thngkhong hi  ipgi “Et@ngbh thng | @infgmg @he’ fhing ki@l Le

niv.i .l @t Ngin Htihthng nMT m8§8i nhh<k®dngpdsgn ghfii Unh
t pin €L ‘& s d, ng sau nay khi khéng c6 anblag mHutr i horbkhingin "Hi h thng nMT m§i n
bgi §khddodcyut b°n ngo” i nHhcAcyp©khacche ho

Vi't Nam L JJkhayh khidchphathid “Hrikbtr i@t r ocnQuyln fis 1 1/ 2 0 T 7g/nGay
11/04/2017 va Quy ‘niis 1 3/ 2 0 2I'g/n@hy 06/04/202Q0 @ Th t @g Chinh ph. Theo s |i" u th ng
kecaTd LonicWii Nam,t HS&ng 07/ 2020,8n «n MT- nhking c@hg . OvO O
sil WL | © 926 MWph “LnihJvculo?2 maht ni’ ng 60Ag0skit n MT m8i dnhanh Li v
L% gfn 9700 MWp.

nfu v~ o

T ng b ¢ xUp h €h Rmgngang toanfw, GHI (tr c ti/p va khukh tan). Bc xXdAGHI  m~™  méh lloen n
ph thucvaotgn ntn g md mgmtretd al W,ibaogm b- ng crgea vin® hteun (
nghiéng so vi bQmHubnan  n g a n ¢ chy 'h @ig nam).

NEngnglm®tri trung bcitifp hhchrréntQmELeRn ngang (Tng b ¢ xUp h ©h Anghgang
toan ¢u, GHI)* Vi't  Na m, nd teong kiifing 1200 kWh 2000 kWh /m. Xem hinh35.

Tdnh ngalwhi x a Yttt 4 gy B@ nLhﬁ1 I’ @ chn h, nihiéng ca cac B pin mHutr i

voh &hg xY%.c m alh Scivgée nghieng.atahpin' mc 4 1 A gi Ypudguikmolng 19%.° m h i
Vi't Nam, tQn n £ nngntutf i tdp trung H khu v ¢ Tay Nguyen Nam TrungBvaNamB v.i vip L
°@nh S-c WrthphW@EQUNng Ng«inhpB? nf gop tighiéng trung binhm ¢
kholng 11 A. Ho cclhnig pth-24 ghtivoag'tngtchi phi ca dh &nnha g y ' nlimkutr i, goc
nghiéngti €dn if vitp€a g - ¢ nig.hi bohgram viikhin ¢ ¢ § ¢ hng gi €¢do tging pin)
coth\td s t h a ynhQtuy theo d an.

Bexdti m! L unM PNgncge @itbhnldp trén mtthifb qu ay t rngetdtr ih €

h
C
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/_\//“ - *Hai Phong
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d"i hUdn s 013 L1 100k
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KWh/KWp
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Trung b3nh

T  ng n

sroup. funded by ESMAP, and prepared by Solargis. For more information and terms of use. please visit http://globalsolaratias.info.

Hinh 35: Xgiy Ly #i ( k Wh / R\ pin nilt tryi € ViM Nam. Tai IMi tham kho 7.

nfu r a

THIc[ cacthpinmiutr i Qb r a ‘cmnchiQl i( DEychuyi G t h ™ nhnxehy any L i
(AC) brag cach'sd ng b chuyw “il "mt mts thh pincotichhpb chupd “il i i n° ogilae

tbh pin AC,conhn g ®b k thidnhdll 'nlh n @y cép AC tieuch, thifb L - ndp @ m! L u
PV clidgdacihhn.

SIn "€ nlph thu c vao:

L€ ng b.c x99 mHt tr° i nhdn L€ ¢ tr°n mHt ph3ng c
Clng sublt ph8t | &p LHt c,a m! Lun

T n thblt |i°n quan L/Jn v tr2z | dp LHt (b,i Lblt v
T "n thblt |i°n quan LJn chuyWn L i t_ 8nh s8ng mH
T n thblt |i°n quan LJn chugWayWhilLTli Bhitn. DC san:
T n thblt n i € i v’° t° n thblt m8y bi Jn thi].
ChiQu d"i v° tiJt di°" n c_,a c8p, v~ chblt |1 € ng ch
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Congsut phHat Li

congstiicamt m?! HituiRPVph thuc v wog dEexim”™ m?! du'tcench ng'tn H€ nh
ca m* Lun. Hga ILm? cL’cﬂtnq;ndbi]G!]Untbc§@1kf_nth nghlmtleuchu@(STC)

t ehngyib cxl-IlOOOW/n‘FcophaanuangphAM15vuonggocwmeI—bca m?1 Lutn d¥a~ nh
pinla25°C.Congdill ST C° og'ikcodgetl nhP,[ k Wp] .QlE8wh Lh  nh°® rtg@Skhhc t he
Vi c@&nlLiSTC v~ dbbtrungbinhgd nngt sluu n  Skhaoyr adngrsiil rmh.<ong sk

ca m! L ttrisggiimsawigiatr Pokhinhit  dinthctjcao hhn X5XA@.uUckKig b
gockhacviv ib cxdtr ct/p b 3 ‘nngvatkhi sz xdthp h hn 12000 W/ m

Trongthct} m cb ¢ x41000 W/nfla him k Kti “@gay § nhngv trirdighn X 2% h” thi
d@ L @hnftngb cxtlén mtbQmHc L' nh (W/n?) trong th i gian ba ngay miQq Trung Vit Nam.
n~ th nay cho tiy cBl traicvas bi/h “ilb cxlgia ¢ §c n'gth th.c UYJ@8HA H a iyso i vid,

d€@ L ©y thu ¢ vagptimg mua.

11

1 47 10131619 22 25 2831 3437 40 43 46 495255 5861 64 6
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H3 n h 3 6N trdAdib@ hgayhda hee mizn Trung VM Nam. Ng@h: www.renewables.ninja

n"thd@ L @fintnybcxtdlén mtbQmHic L' nh (W/n) trong thi gian mt ngay  t'nh Ninh
Thuch; bW “ Bgay trungbinh@a t h&ng 9 QKinnHAr§ htghdlc - L i

¢ry3d owO EY YXO GNEA fsy YXi0) LKFy:
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400
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1 23 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24

CKEA 3AAlLY GNRBy3 y3Ire

W/m?2

Hinh 37: T¥hg boc % trén ni t milt phdng cXLMh (W/m) trong ngaye Ninh Thon; Bidi Qtigay t.rung binh
chot h8ng 9 | Zukinh hil§tryigX rdv 4. Ndifh: SXIiMi - k hriy ovd Pvsyst.

M tphFfn "h@ nlinktn g I:mnlpnn mebt§ cphét ra bt n hao trong hth' ng chuyM iva truyh o,

vid nh€e tro ncgluy\/ﬁ CiB cr)ti DB sang AC, day cap, cacfh BHllni vivil c¢§8c nh” m§:
mHutr i quy mé ) n con bao'gm f n thHltrong may bih ap.

Stn "h€ nlinElgVh]c amth thng n MEOGng sk nitiPyva din tich QMHUA cé thAL ‘&

t2nh nh€e sau:
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Trong L. :
t2ch
GHI [kwh/m?] latngbcxdt h e o

A[m? ladin

ore[%] 14 £ n thEd
dnom[%]lé hi u SLHl
el [%] 12 hi U S

O 0 000 O > O
Lun
phe€kinglWhgang
_tc ch@wi " il{bdng che, bi, w...)
danh angh o & udn xddbcung &p°,
t €honag ni! [ @ Q@) éhrh Weo nhit

ml

t

st 1Qukinngvch hanh tiéu chx
M i ° ng xu® quanh

ap

dsys[%0] 1& hi u st h th ng, t ¢ la i c[ cac t n thHl phat sinh trong day cap, cagigpin "8 i v ™ méth
b3ag h th ng.
.Addz SH drny GK
1784 KiWh/m*" ¢wy3 owd Ey GKS2 LKWTY3 vy
*0B% ¢ y3 owO Ey GuvA YXd LKFy3
33% 1 an Lla 0Ny G2ty OUdz
V2% 13 an Yyad Sy
1735 kWh/m? * 320599 m” coll. .wO EYy KARdz ljdzy GNEBYy Ot O |
| A dzi 8Bz @ SAddz 1A~ /| Kdz2 by SHA t £
100518 MWh bNy3I fwjgy3d RFEYK S$3yKSKyl
07% ¢wy GKYG LAY YXO GNEA R2
“104% ¢y GKYG LAY YXG GNEA R2
+0.7% ¢y GKYyG OKyG twiygy3a Ys Sdz
-1.2% DAYY OKyid tWpy3xLOYY wy3d 1t
-0.8% cwy GKyG R2 1Ksy3ad GKNOK w:
4.1% ¢y GKyd SAy GNE RNeée RTyY
87420 MWh 7Ay yNy3a ¥2 Oql 3JAty LAY
139 ¢ty GKyidG Oql oAady GUy GNB-
0.9% ¢twy GKyG Oql oAdy G4y GN®:
0.0% ¢y GKyiGd Oql oAaAdy G4y Rz
n'm-a ¢y GKyiGd Oql oAdy GUy GNE-
0.0% ¢ty GKydG Oql o6Aady G4y R2
0.0% ¢y GKYyd Oql o6Aady G4y Rz
0.0% ¢tAsdz GKQ oLy SsY §
86082 MWh 7AY YNy3I e SUHdz N Oql o6
0.1% ¢CKAdG 063 LIKQ GNJ oljdydz
'0-4% CWyK GNyy3a 1Ksy3a agy aty13
- ¢ GKyG a.! o J2¢L A
0.8% Yy y A
7AY yNy3I SwWL fsy f WuA

Hinh 38: KX q@ tinhtoandn 1ln g MiL ih ™ ngva n b Im™ &AmBtyryi 46iIMWe t5 h akrbak

theo phn mzZm PVsyst Phiérfim V6.67.

tWoifm tibh tch g Hi am b thii b LHo bi t1a° cac khu ve khd @a, W khdngdgre va g1
&yt ch ch ttrong cac hth ng pin niutr i, donhit | @i n
mticobgumt. LThHHX g nh~°cmhg y €l €hwiap gbm

I a ° wog8lay va'trénh sche ph X1 nhaugia ¢ §c mt

Cfn blo
| “@g nha may c6 thgilm. Nhit |
lamgimhiusHiga c §c

{ nthiih th ng bRag cach gim § i

Hao mon vas g m hiMi st t

Nhin chung, hth" ng pin mutr i riibQr va ch cfn blo tri va thay thjlinh ki n° m c i thiW trong st vong
Lid an.Bih#n t h ¥ mggdnt He@Baythjsau1l0 15 n fim.i mt L br i, p is bgifm
hi ustich x[yra mc , Eheh]liv itlb " o qureciSg . L iT h hgifg | & hgm hi u st
h" " ng nd mx @eemlc0250, 5% /infifmg tdng skl fultagah th'ng. Tc . §tgilm
hi u stHl nay khong pfin & n h/Jvd Kith © t} N6 pHin anh't I h ‘€ ndychung theo ly thuy vQL, tin
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cdy b3‘nrgvit htBcdy bEINmMEcao(sovithi gi an s Bmunhanmché8mp thep sau

L. "I'hn€tnly " ngw@®én mcthp v~ gica, B@ ngyaomli v . ircggipn (Tai
li' utham kiffo 13). Nnn g hn@trong h th ng pinmbtr ich yJu | i ° dh cgeurahm@n, Btv cac
t]b " o g urmahoHyxudLhi n nh n g W riong, s ngl mau vang heb phanlpgavy b ckimlod , h€

hnghpni, |, ngdaycapln h “tg€a b«o nHeas®E K &thdmk(om3)i | i
HiMi sttt va yéu ‘cu khdng gian

HiusHigca m! L uHstr i,mlhoanthWinn n piFn “Hitrong be xdmibtr i t houcod thaghuy il
san'q it oigh. GafrhiusHl HL t r,€ng8§c mt HE unt p Shinngayrta 1520%
khicl o§ cukinth nghimtiéuchd.Din t 2 ¢ h fmiki} Wainrnxudiea 1 kWp cong gl

p h §nhcdtht 2 n h moht"h elo/ dE€2 nfuvalfag6,2EmMt heo ¢ §c it itilBuchdfpi n n
hi n nay.

Céc yéu fu khdng gianca ¢ * n g n mHutP irkhad rihau tly thic vao cac thong sg, thwg at ng d

an. Bao cao,@ Phong thi nghm  n t nng tailtbayu c gia Hoa K8 (NREL) (Tai li u tham kifo 8) trinh bay
chi ti/f vQnh ng thach thc | i ° b vgou axn@toeactkhu ve di n tich.DiMh tich trgc tidp 1a di n tich

I ‘& baoph b icach th ngthifb I Hi{thn pin mHutr i, bi/jh #1). TYng divh tichla di n tich ¢ a toan

b khuvc ( c 8g).I$ kitAc bitgi at ngdintich vadin tichtr cti/p la pHn di n tich wh co thAL ‘&

s dngchocacpe L2 ¢ch _kndrgoghip.v 2 d

B&o céo (Tailiuthamkijo 1 3) I’ €thamrchail cisinh cho din tich tr ¢ ti/p la 812 nf/kW, " Indonesia
vaThailan.Mc n " y Eptiihmpg iV tNam. Vid,v i1.500gi Lfytfi, con s nay €1a 58 m?/ MWh.
IRENA (Taili uthamkiffo 1 2) L ‘@bungclad igriHgr i tdvi' t Nam la 10 rif MWh.

Theo ThUE/2I7TITB GT ng "y 12 t h§nmvQphatrtridd 48 &hF “rpmya L
b §nnidiapgdngchocacds n nlmkbtr i, yéudus dn gH Lik i ~mmkbtr i | d1 nkW,

(di ntichtrcti/p).D 8§ n n MT " p8ytmoéHis d ng dintich 12 kW, (49,9 MW, 60 ha, Tai liu
tham ko 10).

Cing sublt LiWn h3nh

Céng skl Wihinh cacachth'n g nlmHutr icoquyméto § fhgitao §t . Nh€n'gindy,rcacn g t
h thng nimtr icodicongsiiit v - i  KWihlthngh gi a Ind nwh il t TrivicdcMwW L
th' ng quy mddp trung. Cac’hth n g " nlimkbtr icotinhclil  m? _ilutn Lvimd W hen t £ ©ng c -
SUHI 200500 Wp. i cong sl ab bin#§nph thucvaohs quy m! , " hpmomachiQu/ it

xoay chu. D atrénd li ucéshgacacd8&n t r.ohg nayf 1,2+1,25cho Vi Nam.

Cachth ngpinntitr i § p "m@do congsi®  d180 kW. Cachth ngpinnibtr it h @oHyg m
cong nghip trhg€ ¢l HEY ¢ §ccong hghis, ¢ §c v Hotodapha comgyng vahcd cong

st Wihinhtrong @it 50 kMBOCKkW.Nhnghthng n"iryg tdtsE} k/theo din tich ¢ a mai
nhacésavayimec L2 chl'ini dimg tmhe cao. Cac hth’ ng quy mé céng nghp ha-b cac nha

m8y nikbtr ini i €tnhg€ ¢ldP trén mb H LA c6 dicong sl Wiehinht 1 MWh Lhhn 100
MW.Cachthng n ®1yg tdve hanhbicacnhabrxudl i j dld bag cach's d ng cac may

bin 8wk L' B i | °in  nltivdg th]hotb cao th]thy theo quy moé cong & . H3in hl @y m?! t
phan b ¢ a cong skl HL* w.mHutr i mai nha theo nhém khach hangg n g " nltd Vi’ t Nam (Tai liu

tham ki{o 19).

/sy3 adzypd SXiz G(KE® YK:

200
173,01
150
123,91
100
50 17.93 21,64 24,45
5907 11,74
[ | [ | :
/[ sy3 ¥ ¢ KWTy 3 Hanh chinh Il ¢ 3IAL

DK mMnan > 100 kWp

Hinh 39: Cong sut ‘It L Minilt tryi mai nha theo nhdom khach hang ViM Nam (Tai IMi tham kho 19)

111



{n twygy3a K GKry3 7a¢ YA yKb Sv

19.500
19.10%

19.000

18.500

-

2.000

1.500 1508

1.000 950

=00 297 344
86 - 33
X mnn 120 X mnn 12L X sMwp > 100 kWp
[sy3 vy ¢ KWTyY 3 Hanh chinh e 3IALl

Hinh 40: XI ingdk8n nMT m8&i nh” t hue\GM NuMm (TanIMktHai® khb 19h " ng t

Cblu h3nh tktngvgi Eficcdnghsuplth th  ng Li n khégc

Sth "h@ nltimth thngpinntutr iphfndanhst hayb dxdmibtri h” " ng ng "y v~ h
Nh ng b bi/h "il " rtiong h th ng pin mtutr i hi n UIE6 thAL ‘&  nigre® h " .ni h' L li@khivd

t xavacungfgpdchy "n ‘nth il ‘@& i .dd8hg cong sitipifn k h 8@ chn h Lnlap bih " ilva

chc nit’ntg gueds d mgdh hth ;  n hf@h mcaphith ng pin mHutr i hi n nay cung b toan b

| @ g nlint fgngkhb htieuth/ | i€ N k h! ng nephthpuQ€il wthit I tich

hp "Hiktr i cao oMb diiscg i a ht rkap khont mong mu kém theo cachih QKhéc.

hu LiWm /nh€ ¢ Li Wm

_u et

wPin mHt tr® | khtng s d, ng nhi®°n | u hoHc nh_ng
wPin mHt tr° i khtng goy tiflng °~ (tr. ti/ng °© t
wPin mHt tr® | khtng tYo ra phs8t thl[i trong vdn h~"
wni n L€ ¢ sfn xublt ban ng"y |~ th™ i gian nhu c¥fu
wPin mHt ctblip’ c8§cumrd ¢ nitng n L nh | € i Li n.

wC8§c m* Lun pin mHt tr i ¢- tu"i th  d"i hhn 30 n-
wC8c h’ th  ng pin mHt tr° i c- t2nh chblt m* Lun v~
wVdn h”"nh v blfo tr3 c¢c8c nh” m8&y Li ' n mHt tr° i L <
L. ng, khtng b hao m,n v khing b r8&ch, tr_ h' t
trung b3nh ch’ cfFn nhaglthy m thhowWwdnhhinhfa, arb’
wNh_ ng nh” m8y pin mHt tr°i quy m! | .,n c- thw L€
s d,.ng th€ehng mii (nh<€ b«i ch*n | Bblp r8c, khu v,
wC8c h” th ng pin mHt tr i L€ ¢ t2ch h°p trong c§
L« sJun s"ng v, i c hi ph2 b’ sung 2t hoHc kht'ng mbh
Nhic @i

wC8c h th ng pin mHt tr i c¢c- c¢chi ph2 ban Lfu t€h
hhn, v h S clng sublt thblp so v, i c8§c ctng ngh’
wC8c pin mHt tr i Lhn tinh thW hoHc La tinh thw (L
mHt tr° i tr. c tiJjp. niQu n"y L.,i h,i phl[i | €u tr.
wY°u cfu khitng gian cho c¢c8c tbim pin mHt tr’ | [
wSFfn € ng Li " n c¢c_a h th " ng pin mHt tr° i ch”™ ¢
nhu cfu v3® ph, thu,c ch, yJu v~ o s, bi/Jn L i the
khing L€ ¢ k3m I 4 trong qu§ tr3nh ph§t)

wNgu“n cung vdt |li " u d°i d"o (ln, Ga Te) | m i
ngh m"ng m ng (ClIGS, CdTe), chi/Jm t tr ng nh 1



H °

wM t s’ ctng ngh m°ng m ng C ch. a t 1€ ng nh
wC8c chblt hblp th, perovskite t°t nhblt ch_a h’  p cl
tr€ ng ° m c¢c cfn cXn tr ng cao

Mii tr<€ ng

Th igianhoanvn n £'mggam@h th n g " nlimbtr i silicon tinh tAMH  t rd@inugy ¢ Nam Au
| © 1, 2 5igianthoanvnT n L' mgladud@dgthiganmt n h "~ nmdly i cfnihdt | nig Wb
r a nlg€nlblagyvi °h & nlma no tiéu thtrong sit v | irg,ga mihh.

5

tAy YXUO tAy YXG GNF ‘g
Ry \gilicon RyywaLy3I YIJuy. J

" b < ‘a ‘a
- . > o 1 - .
3 g % b = | 3 5

- - ¥ . —- -
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¢ Kqge b K" I Nhém Siicon YAY f YAY £z Nhom bK I ¢Kge

Hinh 41: Cac wt liMi chinh @a pin mit tryi d ng tinh tl©silicon va 8 ng mang rving
(Tai liMi tham ko 22)

C&§c .n@c mingt tué @nh Bn xud, Ip HIa veh hanh hth' n g nlmHutr i khdng nhiQu. Cac vt
li'u ¢ hZmshd ng@slh xudl cac B pin mHutr i bao g m th y tinh, nh a, nhém, siliconvam ° hge
nh céac kim Idd khac. Ttf ngcac vt i uchinhlamnénhai%® mt L #ar i p'iksedmg ph bih
nhiitrén tht T n@ hi n nay (I4 tinh thWsilicon va mangmn g )" cttM@i n° h 3 n h  b. Ngoai th;@ac
m: Lun Whamt - hg@hc h3 Fobrt” L7 nmtmatigupmg do BWeh a m t it cadmium
va asen.

V. ivi cld Hipin mHutr i ngay cang nig, vih _Qtjuln ly rac tHi va x ly cac &h pin miutr i khi Wt i

th vdh hanh la mt n i dung quan thg Lauo guanlta@ o luch. Theo mt nghién cu ¢ a IRENA,

gilm thiW rac c6 thW ‘& th c hin ngayt c!ndh sj[h auHt theo cac nghién @ vQcéac thanh pfn ¢ a

p|n mhHutr i, tiJf ki m nguyen d li uvahiu su:ﬂc a cac Eh pin, bi n phap nay8gitp gim thi vd i u

s dngtrénmt L'Hrn vn tl,'mxg:ﬂ scl ng Hhe&dd@ehocehm h3 nh, i4Tailue n  d
tham ko 23). Ngoal ra,[dthi nchl " hg@acackih pi n c [[mthigicyvanhgli - [nothiw

rac titrong st v | irg g thit pin.

5

Khik/t t h¥cicwa, rpg crithh 98% caca li' u ¢ a th pin €c6 thMai s d ng hdb tai ch]bag
ph<€hng ph@(@ailiuttfamo kifo 22). Cac quy trinhxl Tk h § ¢ c trirth hay trobg&Hinh 43.
Ngoai ra, mt nghiéncu L etinkragkhidapgn g p h €h n gc fipi ho@rptoar dadih pin nHutr i
(FRELP) 0, [nlyhdii pvh dmggcdt doanh nghp piichitT IWK | T mt  LHuthilodli n m
tinh thiwsilicon 1a 6,7USD/y  t r o find n & chi pikeh chuy (3,3 USD/n), trong khi chi phi cho qua

trinh tai ch]th ¢ U](chi phi nguyén liu, nCint Kbg chhdfu pth¢ M8y J)mrdinht(@3 ch
USD/m®) . Th°m v~ ou Llcl,n gargdehtbPphi nyd sinh cho vic qun ly cu i © i pin mHutr |

k h§ t™“@dwighiphi do doanh nghn chi tf (5,2 USD/M). T ng gia tr kinh Y]€ ctinh cacac vt i’ u

tai ch]t rac tHi ¢ a pin tinh tWsilicon 14 13,6 USD/h Qi n "y ¢ - Ju khgnig tina chl phi ndb

sinh thi1i nhuch f ng ¢ a vi ¢ tai dV]la 6,7 USD, con fu tinh chi phi ngd sinh thi cdng tac tai div¥ co
I"inhuch® m ¢ 1,19 USD/rA(Taili utham kiffo 25). Modichl ~ ¢ h ttinfpbdecost r °n ci ng
thby tinh ki thi ¢ a vi ¢ tdi § d, ng va tai clijpin mHutr i. Ngoai ra, Ti nhuch  t h @it W €0 g th Lhai
hotbcac Snp¥ntdis dng cfnndgcecl€a v o trong t2nh to§n.
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b 3 dz1 Marini et af, (2014); Pearce (2014); Raithel (2014); Bekkelund (2013); NREL (2011) and Sander et al., (2007)

Hinh 42: Qua trinh phatté Al n £ m v& &SI®i votliMi  1lc dung trong cac cong niyipin milt tryi
khacnhau theo phn  t r X m hdthm pin (Tai IMi tham kho 23)

tAyY YXia |,
Kdi Kyy &

tAy YX0

K

¢Kge 0AyK ¢t A
¢t OK o =4 ™ 510 i KLyK RQY:

¢KYA o6Ju

GTA YSA
£ 8 Y Fum
* J
Jowt O »‘ CIGS
$ =
fé Ks
dTe
v aty3d Y =
YK A LIKQQ
lidzt y3 $) CIS

Silicon

Hinh 43: Cac quy trinh tai aipin nilt tryi (Tai liMi tham kho 24)

Trong khicac nghién@ t r o n gnay v n i a\ncdi/p t @it khai song song v nhu du ngay cang

t £ nQgacyliphapaglnlycui v | irga piti nHbtr i, m t chiixdc tac chinh cho qué trinh nay chinh 1a

thilfldp c8&8cniguyh &pth h T  MHimay, nitb di c6 EinhiQu cy ¢ thio luch gi a cact ch ¢ trén
toan guvQquin Iy ractifit ¢ 8¢ nh " nmk& y m Ech'cochth WEEEga Li °n mi nh
ra khung p$dex | T L Wig Wdhkth{i. théoq u Ynb ¢ a ch th WEEE, Hic[ cac
nha §n xudithi/tb L'in v 'nt Phli chu trach nhim phap Iy Qvi ¢ qun Iy rac thit. cac §n pi¥n ¢ a
h biikWwe h s xudigah " L ©u 'th WEEE c 1 ng . ngd ahigig chdvix thu gom, phe
hi,tdich]lfmblo an t o 'ngvasdkh e dnrgénd (Taili utham kifo 15). Trongkhimts n &
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cl ngWe- ¢ Sahchungy@rédeti *rti, QUIAm cho chth WEEE tr nén quantmg chinh la ch

th nay cé baogmvi cX lyractHipinmhutr i.V. is bungn ¢ avicld Hipinmtr igfn L @yquanl i
tr nglacacquc gi a,tNanhd® Mib§iccxdydngtitfn g ‘cLMGu ly rac tit pin mHutr i
khivith ihths d ngvah tr qua trinh nay théng qua khung phép ly

Vi ¢ | " m

Nh" m@mHtliiCatHi p (50 MW) tnh B2nhhin nl a# g nghdkhong30 nhan vién lam
vi ¢ toan thi gian cho céng tacah hanh va po tri (Tai li u tham kifo 10).

NhiQi ptffnc ah th' n g ' nlimHutt ico thAL ‘& ch]tth” Vi tNam.Vit Nam v~ Th§edalan |
Lfutréntht T n@ n xudipinmiutr itYkhuve ning Nam C.

Nghi°n c¢c_u v"™ ph8t tri Wn

Céng ngh pin mutri L'e Lt@Ehnh- m XkhdBomgn g * ¢d@ti/h vohi u stiiva giim chi
phi (b . B) . hgtrohgeac hd  niy nghién cu va phat thid pifn anh st h a itr iy tmt cac
vhh Qﬂ'n xudlvam r ng coéng sHi (20052010) va cac ¢hlQgilm gia thanh (2010 sang thc hi n cac gfi
phap hiu stk cao va xay dng tai li u vQcac \bh Qtii i th / LbQh ¢ a tiih pin mHbtr i (2013). Ho% | ni
nghién cu vaphattid °lc@ chinch yJu' ¢ § c,cn € - cl]ttb ne €. cnTrung Qlc, Hoa Kg,
n-.i LoadB[nv™ Nh

h, ¢c t2nh chi ph2 Lfu te€

Chiphigacacd § n nlmHutr i L[m § EWg Ch ifu pth® d § ¢ nmkbir i tshgi'yt Nelmi

theo bao cdomn trong khqn g  0/n8,F7trilu  US D/ MW. fuC hti®mptii 2 ap thai € Vi t Nam

cao htlehitsowi ~nitbtr ild trén mb Hita rRm trong khgn g 0/h 8,23 trilu USD/MW. Céc

nh* m@motrlifrén mb BGuymdln trhge ¢ - fuhifUehm2 sbc §c nhmktmi8y L
mainhachy/udolithjvQuuy m! fuhit €p w2 [rick-n geh$tich bk® iv ©u JhkJrba t hi
may.

Gi § c8&c mtutr ad thMhain ko tH trang web PV InsightsT 2 nJn thdng 09/2020, gia thanh
trungbinhca c§c mtHttiuns pl inc &yed hluswithihn h htchansovi c§c m!  Lui
mHutr i L h n WA D, 16 USDMWatt, i m c gia thyp nhiila 0,15 USD/Watt. Giathanha m* Lun p
mHutr i t9 Vi' t Nam rRn trong khqn g 0 028 USD/Watt (Tai liu tham kifo 20).

S chénhllchgiagiacacmcgaquct]vacacmeccaVit Na ks €gla<€Ll & thunh vi kinh
nghimld HL c&c nhmbtm8YitRNam€t tng | ° n.

Gi § c8c mHMtrbu ifmp § BWoLtck € ©ggimm23 % trong Gr Ahmh€@uning L
fndn ‘nh€ t2ch IgylLting | °n g

nivi L&§nh Qib&pdgngityl, K did la 20% cho khiing 2/3 gia hth n g " nlimHutr i, lién quan

Uh m! L fhrifn.Mcndyitgp h htchatsovicacgidfrqu an “s@ongqua®h, nhXng v
cao so vi cac cong nghkhac. Apdngt | hctdh 20% c ho ‘ro¥rivdlkhaircong shl  viinHy

tri trong t€kiingal REAph&hid p h'2ckduing £gilm khaiwT2030%trong

gi ath R@RDO30WVALt4 O/hl 50% t r bn g2 OFRIBEEOL(TAL lou tham kifo 21). PHin gill

thich \Qcéach tip och " Ihgecong he tp d a trén kinh nghim  T.c@ung &p trong Ph |, ¢ (Wl &fn tham

khlo).

niv.imtphnbachiphicond , ph€©hn g Wmhb&gp mpch § tr utnrge sbddng, v i chi ghi
gilm 1% mi ntmhchéemlL2020, n@nn7 %2/ a6t 2030 v~ isawnl- - |

Chi fuhz et § n nlmHbtr i c6 tikhdng ¢ L'n h o bilt 14 do céng nghnay cé me Fu. t €

[, n. Quymocad §n c | fud chiphichiphi,vicicdannhc- xogh®i ichfu pthe cl
thtrén congsdl L m ¢ ¢ a o [nhgh, rid. eLE)ycbcécs fnut ¢ hifu pthﬁc ngun lién quan,
cungyicacgiafrl ‘& QuH ( n MT HtH)LNganhrong nghp "ttt i L« n©néh cao
tranh ¢ a cac quy trinh[® xuditrongnhn g nfam L ®y 'fu d &% vQchi phi nghién cu va phat

trid il ivd li upinvathifkm? Lun. “@mHtr ipWiz INiam tr orEgh thuwaobg | ai
cac quy & vQh " m ng i@ "althu]nhdp khi va s phéat trd ¢ anganhEn xudicch h  t ranhc; t r on
giim chi pdt% ‘dl@dng qus kinh nghiny ngchh h hn t r o dlgphat tBrtva bpi HEi L o
d §nJh nntm Xa@®2Khgng cach chiphiga gi § .t vawid guc #€Xn nang Cong ngh

nayd L o § nlngchch nay&thu hd theo thi g i .an@t,ih i, ‘@ igia qu c JvQlau dai.
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Chi fuhiaacchthing nMT ugd nMT c¢lpn,g mm&gih in hkhdng cand B trong
bingsliu n”"y) .mg «ao hitkmlthsnag w MT Hi Hiloryp tm’ i th/kinh U]nfi quy
mo.

[ KA WK N V88 USDAMW] 201819 2020 2030 2050
Gim nang Céng| Gim nang Céng nghnay* 0,81 0,57 0,42
nghu Qim nang Cong ngvilb Nam 2019 1,10 0,84 0,65
IEA WEO 2019 0.84 0,46
(trung binh ga/ly’ e¥a Trung Quog) ' (2040)
Gim nang Céng ngtv | yycha 0,48 0,34 0,27
Sdi”u qure td NREL ATB 1,17 0,99 0,61 0,50
Lazard 1,00
. 0,45
Chinh plg Anh (DECC) 0,58 (2040)
D bao 7 \8hg cong R tp ¢ E dz uig\shi phi [%] - 100% 71% 52%

(*) SXIiMi chda tham ktho tp mit sXthong tin ¢k 8 n Milivilt tryi ¢ i ViM Nam(Tai liMi tham kho 26)

V2 d, vQ nh_ng d 8&n hi n c-

n Mmlttryi céng satlon : N h * M mil§tgyi HOB u Ngp (Tai liMi tham ktho 11)

Nh™ magHttiiH BFuNg ° Ni n h, cfhby@ Thuh Nam, tnh Ninh Thuth ¢6 céng skl Hula 50

MW (61,8 MWp)vavch h " nh v " o t h§n gnmiitr 2 BRuNg N hl 'ng aagdsn plh i

tric Unhyigécnghiéngi® ©~ g- ¢ ‘paH8hn it v L un s iV iGsoding ¢ igkihtpin nh  t h
c6 cong skl 330 Wy va hi u suHl1a 17%. C6 187.2006h pin ntutr i & €d, ng, chia thanh 52 ki, m i
khicomth bi/hfncongstlil MWa T ngdin t s i nglca nh ™ " ngtyr i B iBFu Ng

lakndng 75 ha (trong BfuNgBEHSEn gL H anh & L2MAKWh

n M milt tryi quy mélan: Trang te i L M nlt tryi Gelex Ninh Thon (Tai liMi tham kho 12)

Trang t& L in mHutr i Gelex Ninh Thih nam* huy n Thuch Nam, thh Ninh Thuth, cé céng skl Hula 50

MW,. D &anbds fulkdy d ngt thang 6/2018 vach hanh vao thang 6/20186ng ngh L' ‘& s d nglacéng

ngh pin mHutr i HUE U'nhvigéc nghieng 19v © g - ¢ ‘gah@hTramgtds dng hhn 150. C
thh pin mHutr i L a WoW 32H W, tchiia thanh 20 ki, m ikh' is d ng 1 b bi/h n 2000 kVA chuyd

t ngin " HintchiQ (DC) sang xoay chii (AC). Hi u st ¢ a th pin mutr i° L@ ki nth nghi m

tiéu chugr 1a 16,3%. Dintichs d. n gHidlad anlakhgn g 6 0 hrag 12.080HMYV,.

n M nilt tryi mai nha: HvthXn g Milhviit tryi trén mai toa nhaa EVN

H th'n g nlmHutr itrén maitdbanha @ EVN (quh B a n 3 1) b6, f ngtdng i 1a 19,84 kW, th i

gian xay dng d &n l1a 45 ngay tt h § nJg thé&1g ¥/2017. Hth" ng bao ‘gm 64 th pin ntutr i cong sl

310W,v it ngdintichla130rh M L wttr i pliceedmglaldl  si | i c aMpolylc8i)coi nh t
hiust hhn 16 %.

Dxadnopnbt : nMT m8i nh":

Hting nMT mBQudch B Fp.HCM, cong $i 10,08 kWpeh HE v - o t h8&ng &@sntm 2
dng28th pi n tinGthviloH 860 Wp va bin tfn 10kW ¢ca AECvi2h t h e o W eding sHilti i

La ( MPmMTiohkp BIKA 65t €©h mgy i 0,65 ha/MWe.
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Hinh44:Dx& n n MT mi8iuon 8, AP. RChi Minh (10,08 kWp)

Hthing nMT n8h h dNéngdocong i135kWptp HE v o t h8ng a48s cangm 20 ¢
311 &h  p i ntinhlthWlaY 435 Wp ¢ a Canada va 1 Gi tfn 50kW va 2 bih tfn 36 kW ¢ a Sofar Solar.
Di' ntich kb HilA 700 dt ©h mgy i 0,57 ha/MWe.
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Hinh45:0x&8n nMT mi8 hnhtkt N*ng (135 kWp)

Hthng nMT mBqud lohgBiér, TP Ha N, cong skl5,28 kWp, & HE. v~ o t h&ng 5 r
D ans d ngl6t8in pi rinhithiwQcell 330 Wp va 1 Bh fn SMA 5 kW. Dintich bp HiA36nft €hn g
. ngvi0,68 ha/MWe.

B

T"i i u tham khTlo

PHnmé{t r ong Ch @hinng "LloBay kifp h CXn nang Cong nghn a n (i D [iMi cong ngWZc § ¢ n h Mii BB § b a®ip
nhiMtop t r u nuwn,t nlgngha ghétvach@ Yilelnt mang imgong |

Nh ngnglintailiu saucddngt € i ‘ ‘

.. CXm nang C!ng ngh nan MUch AD, |i u ctng ngh vQ c8c nh” m8y nktnog
PVGI'S E C, ng L¥-8042. Ch©u Au 2001

Ea Energy Anal yses, D, b&8o gi 80t ng ngh’ d a tr°n L€ ng cong h' ¢
Solarenhttp://solarerpower.com/bifaciamodules/2017, Tr uy c¢dp ng"y 11/9/2017.

IRENA,Chi ph2 ph8&t Li ' n ntng 1€ ng t8i tUo ntmo18017, Ch quan Ning | €
Ea Energy Analyses va DHI GRABhantichchiphil i 2ch kinh tJ vo m: ckR@Zvi ¢ t2ch h°p ntn
PVGIS, solargis.com/magmndgis-data/download/Vietham

NookowNE
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http://solaren-power.com/bifacial-modules/

10.
11.
12.

13.

14.

15.
16.

17.
18.
19.
20.

21

t

i
.Ea Energy Analyses, #AD, b&8o c8§c c¢hd0lZph2 c¢ctng ngh’ d . a tr°n L€ ng c
22.
23.
24,
25,
26.

NREL,LNhu c¢cfu s d,ng LBt c,a c§c,2000" Go§yenbi mREIel.govidéds/moodst¥ubs834.pdfHo a K38
Truy c¢cdp ng”"y 9/9/2018.

Ntng | € ng @8 tYo thJj gi, i

Vi’ n NtpigNhl"€ nmSgy Li n iBHBto tcr§oi t@§EOUHIKp k: t hudt o

Vi’ n NtpigNhl"€ nmSgy Li  n miH&§o rc §o hnghBifeun Neg u ,20H[ thi v~ thifJt kJ ch s’

UNCCDVAIRENANEtNng | € ng v~ s d, ng,201BIt .T Vi In @l dK mtBiti tco (L byfu ., www. nr
Truy cdp ng. 'y 17/10/2018)

Ctng ty T i,Nbh2mByquicnthmHt tr° i quy m! cing nghi p. H€ ng,dXn chc
2015

Trung t©O©m NtngChli€ prhg AUEANXn s[n xublt Li'n ¢c,a c8§c c*ng ngh  NLTT
2016 Lblgttp://cloud. aseanenergy.org/ s/ 1AK70zwGCHn5i AM, Truy cdp ng" )
Sharma v° ¢, ng s., n8nh gi 8 to"n cfu vQ c8c ch2nh s8ch v™ h€e ng dXx
Peng,J., Lu,L.,&Yang,HXem x®t L§nh gi § v,ng L i, th i gian ho"n v n AHpg | € n

ch2 L&8nh gi§ ntng | € mg§42018i tYo v° bQn v_ng, 19, 255

n€ ng ch s’ c!ng n g htips:/ath.nmebgowteleatricity/2048/indeR Bl 2t=2018
| RENA, ATehng | ai c.,a pin mHt tr°i: khai th§ex« LhPoab.&t ©, ctng ngh’ , |
Nh-m n° i t&c Namg THimg ~vintvQ ph&§t triWwn Li n mHt tr° i m§i nh", |

ENF Solar, Danh m,c c8c ctng ty v° s[n phXm vQ ntng 1€ ng mHt tr°

GreenMatchhttps://www.greenmatch.co.uk/blog/2017/10/mportunitiesof-solarpanetrecycling

IRENAand EAPVPS, Quln IT cu”i i tbBm pin ntng | € ng mHt tr° i, th&ng 6,
Chowdhuryv © ¢ ,,ngl" sng quan vQ t§&i chJj pin ntng | € ng mHt tr° i, 2020.
Marketv © ¢ ,ndgchs. ph2 Lfu t€, chi ph2?2 ngoli sinh v" | iS)20@h c,a vi ¢ t§
D. li"u chi ph2z Lfu t€ t. c8&c d. §n Li' ' n mHt tr° i-ViMg DQuyng Tr , Q

118


https://atb.nrel.gov/electricity/2018/index.html?t=su

C&c blng s |

EH

u

Nh ng trang sau trinh bay cafriy $ li' u vQcéng ngh. THic[ ¢ § ¢

2019.Moc i Khoéng chc chenc -

c hicthphh#laUSR gi §

| i ° n cég th@éng'sclthvwa khong thNili

ntr

nghoathgoh?® ng

hangt | thuchi n g h o atsh prgnm i hi u siHthgd  h 8khongco giathanhB  h hn .
Cong ngh ninmiutt itrangtrdin'i 1 €
M. c , khon M. c , khon Ghi

USD 2019 2020 | 2030 | 2050 | oo O (20290) chie chids (20590) ol TL
S li'u nt nngk: lthed Theb hi€mo hhih hhfh Cao hhn
Coéng skl phat ga mt nh ™ Witn
(MV\?e) phat ¢ 50 50 50 c 1
Hi ustl ‘rithfn (%) ,nhdanh - - -
Hiu sl " ithdn (%) , nhd taungh i i i A
b3nh ntm
Ngng m8ngb c (@) - - -
Ng ng may theo Rhoth (S tuFn / n £ m) - - -
V_n'giklthut (ntm) 35 40 40 25 40 35 45 16
Th igianxdaydng ( ntm) 0,7 0,5 0,3 0,3 1 0,25 1 5
Yéu du khong gian (1000fhMWe) 11 11 11 10 11 10 11 5
SX liMi bY sung cho cac nha may phi nM
L Nh
H s cong sl (%), Iy thuy} 21 24 24 14 23 14 24 1,2
H s c6éng st (%), bao gm ng ng may 21 24 24 14 23 14 24 1,2
Q@uh3nh d¢rhodmgsug i
T c , tinlncing sk (% miphit) - - - - - - - B
Ph (it ithiwW_ ( FethL - - - - ; - - B
Th igiankhi _ ngEh (gi ) - - - - - - - B
Th igiankhi  ng Ithh (gi ) - - - - - - - B
M i yrgr
PM 2.5(g/GJ nhién liu) 0 0 0
SO, (_Lkh | €usnth %) 0 0 0
NO, (9/GJ nhién liu) 0 0 0
CH, (9/GJ nhién liu) 0 0 0
N,O (g/GJ nhién liu) 0 0 0
SXIliMi tai chinh
nfu t € datilUSDBIWp)a ( 0,65 0,46 0,34 0,54 0,73 0,25 0,57 DR.S 1,33:615,

. 1,345
nfu te datbUSDYWad ( 081 | 057 | o4 | o068 | o9 031 | 071 | DRS A
-trong/d -t hi 39% 36% 25%
-t ronée HY- | 61% 64% 75%
Vdhhanh &ljotri¢c U'nh (USD/ MV 15.500 | 10.000 | 8.000 11.600 | 19.400 5.300 10.700 E,Q 1,6
Vch hanh & Ifo tri bl ilUSD/MWh) 0 0 0
Chiphikhi__ ngg (USDIMWeAn kh i . nbj) 0 0 0
SXIliMi riéng VZcdng nghM
T ng b ¢ xXYGHI (KWh/n? n £ m) 1.600 1.600 1.600 1.200 1.900 1.200 1.900 F 8
H S cong st DC/AC (Wp/W) 120 | 120 | 1,20 G 5
|I:|nhs chuyw dch ¢ a h th' ng nghiéng ¢ 101 101 1,01 H 8
T s hiughot  ng () 0,84 0,87 0,90 | 6
Hi uslichusd " il m® Hituif%)m | 20,0% | 23,0% | 26,0% 6
Tdith cab bi/ptfn( nt m) 15 15 15 6
nfura
S gi vch  h “Fth (KWh/kW) 1.600 [ 1.700 [ 1.750 LT
S gi Lfy tfi cdng s "nhi (kWh/kWp) 1.350 | 1.400 | 1.450 K, L
S |i" u tai chinh
Chi hz miutili vanh b/ §in
UspWe, ) RN 530 | 020 | 0,10 7
Can Bag chi phi nha may (USD/Wp) 0,48 0,35 0,30 7
Chi foht ®Wicngh th ng (USDWp)| 0,78 | 055 | 0,40 M 5,6,9
Chi h 2t @Wwd ng h th' ng (triu
USD/MW;‘_“ . g g ( 093 | 066 | 048 P
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Cong ngh ninmkutd imainhani i1 €
USD 2019 2020 2030 2050 c';\AéaCchhm(]ZOgZQO) cﬁﬂac‘:mk?fc?gm Shh(: L
S li'u nt nng/k: Itheéd Thep h hn Calgh thm Ca®h hhn
Céng stiiphatcamt  n h " " nrgk8vy 10 10 10 C 1,56
Hi usidl "ithgfn (%) ,'nhd anh - - - A
Hi' u sl ", thun (%), danh” nh, trung
b3nh ntm ) ) ] A
Ngng m8nghc®) - - -
Ng ng may theo Rhotth (S tuFn / n £ m| - - -
V. ngklthu (ntm) 35 40 40 25 40 35 45 16
TH igianxdydng ( nt m) 0,08 0,08 0,08 0,01 0,13 0,01 0,13 5
Yéu gu khdnggian (1000r¥ MWe) 6,5 6 5 5 8 5 6 15
SXliMi bY sung cho cac nha may phi nM
L N
H s cong st (%), Iy thuy} 15,4 16,0 16,6 14 23 14 24 1.2
H s cong st (%), bao’gm ng ng may 15,4 16,0 16,6 14 23 14 24 1,2
@u  h3 nhdnicéngsgrt g i
T c . Lt ngncng sk (% miphit) - - - - - - - B
Ph tfit ithiw (ethiL - - - - - - - B
Th igiankhi . ngbh (gi ) - - - - - - - B
Th igiankhi  ng Ihh (gi ) - - - - - - - B
M1 i yrgr
PM 2.5 (g/GJ nhién’li) 0 0 0
SO, ( Lkh | €usnh)%) 0 0 0
NO (9/GJ nhién liu) 0 0 0
CH, (g/GJ nhién liu) 0 0 0
N,O (g/GJ nhién liu) 0 0 0
SXIiMi tai chinh
nfu t € datihUSDMWe)a ( 1,00 0,71 0,52 1,45 1,60 0,50 120 | DRS | 345
-t rong/l - t hi 40% 40% 39%
-t roné HL- | 60% 60% 61%
E’ﬂ cpanh & e n:r)' ¢ Lnh) 14800 | 10000 | 8000 | 11.100| 18500 | 5300 | 10.700 | E.Q 6
Vch hanh & Ifo tri bilh ~ il{lUSD/MWh) 0 0 0 0 0 0 0
E:hrig)phl’ khi . ng (USD/MWe/fn Kkh i 0 0 0 0 0 0 0
SXliMi riéng VZcdng nghvi
T ng b ¢ xXYGHI (kWh/n# n £ m) 1.600 1.600 1.600 1.200 1.900 1.200 1.900 F 8
H § cong still DC/AC (Wp/W) 1,05 1,05 1,05 G 5
Enﬁ chuyw dch g a h th' ng nghiéng © 1,01 1,01 101 H 8
T $ hiugdhot | ng 0,84 0,87 0,90 | 6
Hi usdiichupdd " il m?! Hituif%)m | 20,0% 23,0% 26,0% 6
TUith ¢ab bi/htn 15 15 15 6
nfura
S gi vchh * nfly thi KkWh/kw) 1.400 1.450 1.500 JLT
S gi Ifythi cong st "k (KWh/kWp) 1.350 1.400 1.450 K,L
S Ii' u tai chinh
ﬁJrSIIS/Wpi)) h mHutr Evahy biphi tfn 04 03 02 7
Can Bag chi phi nha maguSD/Wp) 0,80 0,56 0,47 7
ﬁjgslwp)mh zto@hwetng hothng | g9 0,70 0,51 M 569
EJ:ShDIIMV\;‘)_Mh 2t, @Weng h th ng (tri u 1,00 071 0,52 p
T°i |i"u tham khTlo
1 Ea Energy Analyses v~  Clic' Ntogngdg €nagly’ nia@X nMihcabr,g mpH §itd olhie s[i2Gn "
2 S’ l'i"u ph®n t2ch t_ Woww.renewables.ninja cho nhiQu L a Liwm.
3 I EA, Tri Wn nv‘ng ntng ‘I-e ng thJj gi,i, 2019. )
4 Ti Jlp ‘cdn L€ ng cong h cotdp LW x©y d, ng c8c thtng s t i ch2znh.
5 D, i u vQ°c§c tr€ ng h p d, §n trong n<e c.
6 C,c Ntng | € Mmhg8tnalni MMHcvh", c¢cm p nhi Mt top trung, 2020




7 Permasalahan penetrasi solar pv pada sistem grid nasional, Dewan Energi Nasional, Juni 2017 PT Len Industri (Persero)

8 PVGI S E C§cChauAn2go20f2n g

9 D b§o gi§ cing ngh' HaEaergyAnalyséss€ong cong h' c tdp.
tr

10D, 1i"u chi ph2z Lfu t€e t. c8c d, 8&n Li ' n mHt i-vVi®lg Qufang Tr o,

Ghi chu:

A Xem "Hi ul'siubtt, éinltn Lun pin mHt tr° i (%) "“. S c¢cli tifln trong phtgt
te v y°u cfu khtng gian.

B.S[n I€© ng t. h” th ng Li n mHt tr° i phlfn §nh s. thayfilnhi mibheor’nkmv
n“y ¢c- thW th ¢ hi’'n nhanh ch-ng.

C.Li "t k° |~ MWe. MWp s&€ cao hhn kholng 10%

D. Nh_. ng gil L "nh mt t[ trong phfn "Nh_ng gil[ L nh v" triWn v ng cho

E. M. ¢ L., kh!ng hdindid hdlpdrh h(pr@xee, ¢ t2nh |~ +/

F.B.¢c x4 t"ng GHI | s° Lo tiQm ntng ngu" n ntng | € ng c¢c- sfun v~ ph,

G. DC/ AC thW hi' ' n trong c¢c8c blng | clng sublt L nh ¢, a niteol um cc hli2ac hc h
d. ng, mang t[i mong mu' n c.a b, bifln tfn m" n- clngutt A®QW @ihlin HY
tre, c

HH s° chuywn v (TF) mt t[ m c ttng ntng | € ng mHt tr’ intmg tHENNGI
mHt tr° i LUt L€ ¢ do | ch h€ ng so v,i h€e ng nam. H csa AF t® eogl
khing phli | h s k: thudt c¢,a h th  ng, m' ch”™ LW8x8&c Lrmkh hhb
th°em-1c%h "chbo s[n | € ng Li n

. Hi " u sublt (PR) c¢c.,a h” th ng pin mHt tr° i |7 s fnon hb ubisfAmltt frc,
h th ng pin mHt tr® i v Li Qu ch” nh khtng at hhug ci clSc nl ixQuaykic hni Cui Wn
L"i g-¢c t,i (IAM) thW hi'n t°ng s[n 1€ ng ntng | € ndcmip htfm" ic hfi T
‘ g-c t,i thing th€ ng L« L€ ¢ L€a v o hi ' u sublt STCh. b®nhg ¢tBB&lh
ph, ng m t ntm m* h3nh trong L- c¢c8c LiQu ch" nthroln® cc §ch Lci Qui kni "tn nSgT
thblt Li n ntng tr°n c8c dO©y c&p clng L€ ¢ t2nh LJnsubltntihblttcjalh
vl gi 8§ tr° trung b3nh c¢.)a c&dbltmlc Adh.i t2ih b Wrs um3gn kc.. aB °cr§ cc Yt h Lh

J. S gi®° Lfy tli L€ c¢c t2nh d a v o c8c gi§ tr  kh§c he€tmg rmTmgngaLrq
x h' s chuyWn v x hi  u sublt

K. C,n g i |~ sublt s[n I€ ng Li ' n ntng h"ng ntm (kWh/ kWp)t [ci, ac ‘mmtg Lsuunbli
= 1046 x h' s " nchbhpWnlLvQuxth nhblg-c, a8, h) xh@tiog Lihbt rbHt" bti rfm bt fui.)e,
Li " n AC)

L. H s clng sublt = S° gi° Lfy t[i /| 8760.

M.Gi§ th tr€ ng qu’'c tJ] hi'n t4i i v,i c8&8c h' th ngvli ©8mHnhtr'p
tri Wn d, &§n nan MUch v~ L8nh gi 8 gi8§ ch”"o thfu c28168¢ nhHFuthEm @F¢
qu c tJ] d  b8o d a v o € c t2znh t° 1" h¢c tdp L i vy, {(tc§t mh Eundyp
v d, b8&o cing sublt Li’n mHt tr° ilt2ghlimligi8 a, a8 " m*kloh pin HmBED prj
I kJt qul c¢c.,a t | h " ¢ tdp cao hhn so v, i ¢®©n b3ungngc, nak m h"F um8vy'.
L chuyWn dfn vQ m ¢ gi 8 qu c t1J]

N. iSublt v'n Lfu t€ c.,a to"n h’" th ng tr°n ctng sublt At qlicymm?! ns ucbltW( AC

O. Chi ph2 vdn h"nh v° blo tr3 bao g m bl[o hiWm v~ thalyo tthr/p Lh“nnhg kng m
€ c¢c t2nh |7 2% chi ph2 Lfu t€ tr°n MWp.

P. Chi ph? Lfu t€ bao g"m chi ph? k: thudt, mua sdm v- x©y d ng (EPC

Qn i v,i ntm 2020, m c¢c L, khing chdc chdn d a tr°n dli hdan Ip'h2s t_k
h"p c.a m c L, c¢ch s° ntm 2020 v° m c¢c L, b" sung d5% vi°khai th8crle¢
t . c8§c ch2nh s8&ch L« L€ ¢ clng b" v c8c k' ch bl[n phs8t triwn bQn

R.S" gi° Lfy trli: t°ng s° gi° trong ntm nh” m8y s[n xublt Li ' n ° ctng
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8&.nl N GI &

M t[ c*ng ngh’

ningiétr thanhmtngin n £ mgtai Eb€ “Lcghat tiM r ng réi trong nhng thdp K qua, v i nh ng
cli ti/h quan trng vQhi u suH, phat tridd chy i cung ngva$nxudl " Eganéep v tincdy f ng thAg a
cong ngh.

Nt ngngd €g’ic- klhn@i t h§c t h?t mgcoyanan nga®g)dp tHiEhchd viri m@ hgare
gi mblodn "h® ph§&t " Imcngc anotgidica iphan |81 thanh hai nhém chinh:

a

wni n gi- tr°n b
wni n gi- ngo”"i khhi

Quyl ‘nti$ 3 9/ 2 0 I8y nGhy 10/9/2018@c h JJkhby/h khich phat thd ~  §i6 1 Vi’ t Nam quy
'nhd §n'nligi - Htighoanrén bid fn " k1dd an xay d ng tuabin gi6 vash hanh trong ranh gi
vammn ngoadiranh gi ~ h €@ m®@EbWwhtigh nrEitrung binhtrong nily n £ e (X 8Ecva ddng b

t heo nhtiNghIlnhs 40/ 204C6P/ Mg~y 15 t h &ClYnhph, n igmhychi@ntd c
hanhmts L@calud t " i nguyrfgbWvati fiof C hangdCong nghsin xudl Vi t
Nam 202hins dngnh nghoa n"vy.

Do chi phi va cong nghg, a * H gio trén bid ph thy ciinhiQu v “"sducla L $vakhdng cBch L
LHIIQ\, néngnthitb sung MNmh° m@Bimgiognb. C! ng ngidodgndhl@inth nghoa

| © clngngiotréhb ¢ Ui fil L REly6 1hkm)va L sauti La 10 s@u KIgiy L
biwiln hhn HRhdmgycachti HIQitrén 6 fily (Taili uthamkifjo 50, 51) +{trhgi® c! ng
sl co’in Igi -Lin g ogidbakruhilgeiBmtdhgca Hgiognb .

Cacldd v m! h3nh t olapblti8l kchgscdh Lrkhhaau " nigi@t@eb Wi ngo i kh
nh<€cim&trongpfn d€ L ©y. Tuy dhot °nila gingnbay, kdngtphthu ¢ v'ao L

L \kh. Cac tuabin gi6 Hd  ng bRag cach neh g  n_tgiddag cac canh dd gda trén mt rotor va

truyQqr  n L' mglénim@tr ctruyd  fdg. Trc n " gnikemthpst £ ng, b v i may phat
L'incotc | ttung binhhébcao, heb ‘ltRiv.imt m§y mtiuyEt ndti ctpcoétc , thhp.

M&y pm®ih "ILi ntngquay&trc t h" nhn g mlblipnglc&e tuabin gio’h YL, cb €

ca c8c c§ihQ@dho hW8til dna’is® nl {c  giothy, duytricongsdl i’ h ‘nh
vagjihth ngsil cdvafiléntuabin t ¢  @i6 cao. Vi d mé f chung cong nghtuabin va h th” ng

L’ins d, ng tuabin cé hp s L ‘& trinh bay trong hinh sau.

wind.energy.go

b ) ¢NRO ljd e / S
S 1e7Y Oty v, ‘ LN
. ¥ %,,,{IGLJ - )

. e S$2

+ L, Yy} Vangio
¢NRQO |j dzt &

7Cquay tuabin
Thap =

May phat
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b 3 dzHy

wind.energy.go\

¢NY Y ¢

v s

Hinh 46: TYng quan cong ndWtuabin gié va MthXn g MiL(Tiai liMi tham kho 48)

C8c t uabdthipkglwhod L@trongmtdiitc  §i -"cgienthbitc B diothe db Hul

ph&m(iltin) dc vi + cag MPhngdatolit ) o' c  Kidthgd t h hocutinn t h3 nt

| “@gtronggio laquatih Wi d ng. KHitcgtutinthituabinkb fuhatng v~ mKhEt Li

tc, gi t £ nngphatraga, tluiabi n c 1 digmttt & n gio N mi tuabiri € L8/ cong

sidl ‘ntimec., tc B gi caocchnh Bl ‘&b @ khwi WHuy tri cong sil  p hr§ Khiflci, L

gi 4t d  ¢&utout, tuabin ngng hdb vch hanh ch/L, gilm coéng skl Wtanhh € nlg  ‘cch  h

Céc tuabin gio cOW ‘&l HE  dhtBhthc c8&c tuabi n L hiophng@aaogthlmcon t ua

nhiu t uabi n.  tKhti u &bld Mtpddb @BA\phat sinhthénminttll do c¢rBg L @i Ls- ng

Lng Luti s nogimtc  awndg®nhiu ng. Np t Sgnayfyra phfn .d&a

tuabin°' mtkhang c.8gFhnoEMh mEhHEN “hgphatvair ng t r ° nWnharhi n .

trthg nady, cac kthud kiVkh soat tuabin gi6 hh L' a ncgohat'ti® cho c& “tng K& khong gian ¥h hanh

khtndgWathbitgia c8&c tuabin. C8&c  itvwhehdnhnl ngg -v ctgldh@Rarnvg m

L' Qu khivd bag h th' n g Qulkhiwi giam séat vathudp d |i' u (SCADA).

Céac yéu fu k thud trong quy chdph Blln i  ic@ cachth n g " nlkhac nhau. Vui Idng xem tai ti tham

khfo 16 v~ 17W Hnfrylodéndac yeufe, Wi h ¥inchi [ 'Hprh §un cOtHAL & phan

thanh cac nhom sau:

wbungsaidl[i LiQu ki n L"i v.,i h" th ng Li n m" nh"

wni Qu khi Wn ct®niggusyu HIt nphh [nn yk tshn@) ng bao g " m c8§c vy
tr°n | € i.

wni Qu khi Wn ctng sublt t&8c d, ng.

wThifJt b° blo v’

wChblt 1€ ng Li ' n ntng.

Tuabin gi6 trén b

H th' ngtuabin gi6 trénbquy mé )] n  t ng &b ngay nay latuabintt ngang, ‘g6, 6i§ nihe ng

vas dngh phdh QikhWw g-c¢c nghi ° n@khiichd h t rg&bli ng,fc L B/h ikl WL

ti

cong skl "‘ntim c )
suHiriéng”, lat s gi a cong sHi
Thi/} k/]Jtuabin gié ph thu c
thud

‘NnQuct]( | EC) nhdstoldyp i

€u [nh - hg®hétvicactc . §i6 khac nhau.

C6 ba théng'sc h 2 n h'nhxhg}dJ/]¢la tuabin gi6. Bao gn chiQu cao ¢a tr ¢, cong skl
v rig kitih@otor. Hai gia'ts a u” ntgh” <@k h p trong théng'sLl. ‘& g i la "cong

d anh VA dilh tich quét. Cong il
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v "Qoki rigi6 1 "al Vi inha may. Trong IEC6146D02005,, y ban K
-° cttirBbay trong bn g . id €L ©vy .



Bng 2I6:@macacep gi -Mmbhha gdyulyban Kthuot Miquxc tA

Gp | gpll Gp 1l Gp IV

(Gi6 cao, HW) (Gi6 trung binh, MW) (Gi6 thyp, LW) (Gi6 it thyp)
T® %6 trung binh
Kty 3 eyShlaao ga 10 8,5 7,5 6,0
trQ tuabin [m/s]
O 6 §i6 c O yigrong
pn yNY (N 50 425 37,5 30
[m/s]
;“? ¢ ?'E ‘;é a" ﬁg”?, 70 59,5 52,5 42
Cachét nlg khai frmg cginfhsly«@ g&h a8 Mh dd ngln tainguyén gi6 In ki d. ng
gifm. Cac Vtricomcgiot ci Un 1LV ngtsh €c - h'hth ngddh ¢timhi. MHb duivi ¢ i ttb
cactrang® ‘migi - cl L aménquagtingvi@actmayhitnsph} v | isgdnlg nheng
vicld Himi° ¢ §ca Whi c °ngbhiéd thep JHtrung binh ngay nayhby 6 nh thi/ k/jtuabin
L & diti/h.

ThiTkJt uabi n thigtinsthyuk ao Idi tai nguyén gio, cacvtrigiothyp ( LW) , c8ngcabuabi r

hhn v' tkhuwdrnm hhn. N- i c § Ebh tkrh&ncg, ' htvangbticém dtam h h
swHiriéng tigd  h h ngili pMap nay, cac tuabinpohtc , §i - cae KHhn (tncodoheo I
V. i mHu Hilva co hiu sttichup “il gi - 'n hrifthghtictJs€hgi - do ‘tci&dbi n t

v, i di ntich quéAvatc  giov:
0 T DD
| lamd | Khéng khi.
Cong stfith ¢ L €a,ib fnnh “Img@ i hi u s chup il ¢ h' nwW'i thil}ik/]tuabin tién th,
tuabin LW cothb sinl @ g h " ng nt m _ tt@bimHV, st Qotby k 2 cch b h .
Th ct] c hfu ph&Fublacna ol d .octuk Birgl h. KHi dacuabin giétrn ° n L 8 ghtion b
qurhhn VUi KR@m t kiAWl cdckhuve ¢ - QeckEref cL, igio thep* cac virigin b va
ngo i kE&Ih&khailthdonf@s h han tnr ong t €hng | ai
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¢nnO Se IAs G NHzy % (mds

o e ———————————————————— e ————————— e ——————
<25 275 3.00 325 350 3.75 4.00 425 450 4.75 5.00 525 550 575 6.00 625 6.50 675 7.00 7.25 750 7.75 8.00 8.25 850 875 9.00 9.25 9.50 9.75 >9.75

H:nh 47. T°i mgighwiyNami géhby, 100m Somi milt mtINgun: B n QUi6 toan u.

Hinh 47 1an ™ thinguyéngiétrénbg aVit Na m, HnhiQi ‘alcvhi LW v~ @i mg hog- tt i
‘c8ca WBhi MW; & 8Whioltdinguyéngih h hn dHb ,n gn k&nnsh imcnthng ving

khé tip och, yéu §u HIni _ipecth h hn . a ¥ hlep Hicac tuabin gigIntrénb L | ji phii

c - ‘chHtfng phat thid WES thiWch chuywd cac W} chli tuabin In JJL "al Wh.iNu ¢ hUtfeg khong
tt,chiphith HIEc a0 h@uachtiih p | T Juhfln t € wabm nfckl8len m™ hlgng s

hi ntd co thAL § mg. Tuy nhién, coénm g *~ hgri® ¢ hdtfa g  k h - ¥ kddmg “vt'cée d an,

vid :d anH Turkanaca Vestas Kenya.

Nhinchung,@n ntng ghin &k m ckhdng 221 GWmbdubgi ihthvQud Lai v & )
cFu KL i (Tai li' u tham Kijo 45).

Céc tuabin gi6 trén bco thM ‘& Ip HE n ht€ tmu a bl theo dimbharb tiong cac trang # gid |, n
h h n" nthElb sung do hiu_ ng che chhb gi a cac tuabin cé W[y ra’ cac trang #d gi6 | n.
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Tuabin gi- ngo”i k hhi

Bathymetry [m] . Bathymetry [m]

[ -10 - -40m & WS >7 m/s I 40 - -1000m & WS >7 m/s
I -10 - -50m & WS >7 m/s Ha ® [ -50 - -1000m & WS >7 m/s Ha ®
I -10 - -60m & WS >7 m/s [ -60--1000m & WS >7 m/s

Hinh 48: T¥ng quan ¥ cac khu ¥c bi@ cach ly 200 Hily co tXc i §i6 lan
vai { ¢dubn  h_ n 1 Blrhani KhG 33). | i
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Cackhuvc gi - ngo”i khhi

Ngu n tai nguyén gié Vi't N a’'mcoil&di dao niditrong khuve n
ngo i khhi ./t TNgmnptinrhg gV i m€a bro
L'ingi6. H thh nggnb L ‘& xemlamtgiliphap kit hi sékcal L
b khéng| n (1025 mét) (Tai liu tham kifo 34). Tuy nhién,@m nt ng
h hn ‘clo-n4nslc trén 600 GW (Tailiu tham kifo 47).

Haithéngsc h 2 Whg cdthd. § n'nligi - n g o "[hgcéchthiv " $IO u, k bt khu v c

d &n. Hai théng'snay cho phép phan'higi acackhuvc "tgiévi n h au ./ hkhtg cact&t , L
cacd § n ' nlgibcottWad andgnb hotoxab.D atrénsliu . Bauca _rc¥M, cacd § n’ nlyid
c6thMad § n ' nlgid bai triu, W trang tHl gio n3n” khuvc @ n! ngg | il2Hagcon
g i la khu v c bai triu. Céng ngh tuabin khéng trc ti/p ph thu ¢ vao cac théng sphan I&1 néi trén do
céng ngh nay ch y/u ph thucvaotc . Bi6. Tc , §i - ntgh€ £t n g[nd daeh so vikbh. €ac
tuabin gio bai tiQudovdy trhge t €M@ t u a b i .Caoylt khdcc & cac di§ n  nlyid ngoai
k h h T ngttuAn@h nghiém ndtbcac yut phanid! QuEl vid n h €tri wln birh ap, thi gian xay dng,
tinh chilc a ¢ §npva llidn I HENGI chung, cac dancangfn b t h 3 ¢ ldn gdo §im Lce

g Nialfgio ®énb va
t t§Wd khéi cac trang &
khol{hg cach 50 km Wt

In
n i
Sty r

gi - o go&inhiconlcdoh i

chiphilaikéo (lus d ng " MgBdp),chiku d" i nc §p o chilphi nhgn cong.[B g . id €L ©y

thwhi ns khacnhaugiacacléld §n gi - ngo i khhi

7X0 dbkgad t YRSATIAs yI2ZEA ]

7X0 dBE Y WK bai trdu/gth be

- ¢nO Se FAAs GKYLI G 1SY wY ¢ nO3ass Ol 2 Ot WYy S3AYK KTYs

- arl Se yNy3a fwgy3a GNBY Yol arli Se yNy3a twygy3d OF2 KUy
d/n Osy3a adzyji (KYKTLYyKRTLY OKA -~ ddzy i OF 2 KTYO

- vdz2 Ys yKJU Gwoy3a 7 yKw $) vdz2 Yt fuvy GWTy3a G OGuiA YK
GKsy3a GKWEY3A YKL KTOY HAn &- 5A3y GNOK LKG KpglLl foyzZ GA

- YKsy3d Os YyKAddz RAY GNOK L YAKA VLI

- /5 K& INE OYY GNE GY9Y yKU - YKs&y3I INe YyKy KUWEY i Sdy3 (K
Ocy3 SHy3I RNy OW GNBY3I 1Kc 1Kt O Sdy O+t O Oecy3d SHy3I RNy

- /5 (kKGb ANRdzyd Scii Yuvi Oecy3d - -dzy3d Scii GuviA Ot O Oey3a SHy:
OtO SmAa Gwhpy3a &° RQYy3I 6Ady RQy 3 o0Ady (KYLI KTV
ayys Rdz £t 30K0 - NG Gt O Sey3a Sdy YsAaA GNWEY:
- ¢+ 0 Sey3d Sdy YsA GNwey3 vy e OtO @Gy3a ywuO aNdz G§KWEY:Z
GkKwey3a Os GNYK SI Ryy3a aAy - ,sdz OUdz Kpdz OUy LIKwO Gy LI K
- lrdz Oy STY 3IAYY KTy Rd f- .sy OyyK ftWuAzZ (1K2Yy3a Ot Of
- DUy @tvA SALY S§Ydz YA f WUTA @sdz OUdz LIKYA Os K3 GKuy3 i
- ,sdz OYdz @d OKdzGA Odzy3d wy3I - [ KdzGA Odzy3d wy3d OKdz®sy o6A3i

OKdzGA Odzy3 wy3I SA=zy 3IAs b LIKg Sd LKI G GNAR LYy OKdzGA Od
- awO SUdz W (KYLI KTys Os (F- awO SUdz Gw Ol 23 @&sdz OUdz y=

GNRYy3a ywoO - ayi 1K2Yy3 ¢ yNY S LKI G
- ,sdz OUdz 1K2Yy3 n yNY Sd LK

H3 nh 'Ild4 9@&hi Nhgié baitrizu/g nbyv ™~ MiLigi - ngo Mithakmkho#9) ( T i

H3nhi dEOy B UiugQt & cn gl ¢ h'iiv, ipchckhdigec § c/hb kh&§c nhsaugav ”
n& . “Ngtdyrug sBuca € c - ngdhiphi€ao nfl(trong cac vidLl ‘& nghién cu). Ki}
qul't ‘©h nlge tim thyy trong tai li u (Tai li u tham kiffo 10 v i cAc tinh toan_cthVy.
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Hinh

76 &Ndz y 4km

YK2Yy3
10m
15m
20m
25m
30m
35m

50 YutXl " m t £ ntgy dXwveikigrihg dMb/kalilsGuewa atgn a nu cHYTL38).

(o]
0,967
1,000
1,034
1,067
1,124
1,237

Hi' nnay, VitNam mich comt 'nlh

TTg

nhAl trung binh trong nigu

ng"y

t T n@wvQbiwi va i [ol) .

ng"y 10 th§8hm nBignExald@guas&h D nh
ntnm (X$Bcvatongbt heo niptWNghl'nhs 40/ 20 4CE/ Nn

8 km

0,974
1,008
1,042
1,075
1,133
1,247

10 km

0,978
1,012
1,046
1,080
1,137
1,252

12 km

0,982
1,016
1,050
1,084
1,141
1,257

15 km

0,988
1,022
1,056
1,090
1,148
1,264

20 km

0,998
1,033
1,067
1,102
1,160
1,277

25 km

1,008
1,043
1,078
1,113
1,172
1,290

n g h o0 ®L e diduréngoiMtheo Quyt 'ntis 39/ 20418/ Qn
" n g o mpEbivuaked

15 t h§&nagChihhpht mqg @hHi 8} thchanh mts L @ theo Lut tai nguyén va moi

Tuy

va céng ngh¢ a tuabin nénfi thil} phan chie i gio trén bt

Clng

i utham
m t dthg

t mgiorgh b I e

‘nth nghoa

 rs@uivd khin g d ¢ B cHEiiQn h " mg€n JJL ¢ h ifu pthe
t h nibgnbiv " "nligi
| "ngi6 hén M t o S il i L & ly 6- 1h
kb Rhdng cacioti EILQY trén 6 Ifi ly (Tai

Nngo-

t thgio €€ ¥8n gec d'in 3 lg'h - Win g o 'gid bakiriuh 1 LG €vi i

%

km)jva L sauti La 10 su HMEin bhn
kfio 50, 51)
ca Hgiognb.
> R .’D'
T .
.. P
CAA I
0 100 200 km \\
-

H3 nh

Hoang Sa

5 . @h@idnc nlk X \gi
k h _ v yAuctrhi dZc by bign ViM

Lt uabin

Nam,

gi - Mithgnoktho 35)kT&gm in &(nTg ig il -i
don dd- H®E m gg B@Sav ~

k h 1 nig th@hiMh trén Bn QBay.
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Céac hinh 51 va 52¥hi ncac vtritrang tfl " igiotiQn nt n $\ d nghttfing ‘nligi - U'dh§y ¢

v 'nlgibni ngo” i "khvwicach x€@BwingbW n ! ng Nid®@knBcotc | 6 trung
b3 nh /94 mis I, cao ¢a tr ctuabin 100m, khalp b “ilv, icfh thng L §ghvah th ng
Ki. Tuy nhBifin, i ebbaoGmchiphidith i) @iQBbthtp hdron il “@khu v c

ntng Nagay cBngd ngtendo phat tidn £ n ‘gng tai€b (Tai Il u tham kijo 35).

VIETNAM P

O gt Gl

)

} mmﬂh > . _I..‘-"'.

ZAM-ng ¢ L nh (L, - w0 w0 0 w0 0 w0 0
o N Mo W W0 0 © I~ ©® © D D
[~IM-ng n"i (L, sou nc ©

~«=V%ng LHc quyQn kinh = _ _

Hinh 52. Bn QBAcVY r B Lgii - n gdo " n L 1k g¥ ndinmoagdyi vl mong X LMh wa ViM Nam

theo ESMAP (Tai M tham ktho 47)
congnghiMgi - ngo i kh i
VQnguyén &, cong nghtuabintrén®h ay n g oQigi nlgh mihvelkhac blt thinh gj a cac cong
ngh nay la moéng cong trinh. Méng cdda” 'nh hdblodni , n'lo @i thicB” cacpfn s au, L Oy .
khéc bit chinh gi atuabingié trénbv ©~ n g o ""imtk hnyind®, fg. Ngingié ngo” i ‘kgphi t
In hhen,fit- trung b3 nhT[it agthyh higl.cvalsgton im,rma,| "tukicnh o c §
trénbMitr n°n kh- khktn hhn. Do [ichdvacokgn tt nugndchinft n pdni ( KH

i
~

>10
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i"utham kifo  2Bep thAehu °lc© mt ing kidb nghit h hn .

o, d ghQc alQmtbbivithp h hn wvn'g dkaghclitly hhn o°rdg mdo i Bkhhi t
h h n Qi nayigép pfn 0 Jithiu ngxodyyvikholng c&8chfnkamghhqusg§ trdvh phs
L, m ic acac tuabin. Ngoaira, chénlehfc  §i - (itv@la@yki mgio 4  c, Sao kitac nhau) it
L&ghinkth, c¢- Tghoa Ikh!tnQuthepehfug cratoi. @ oao ga-tr,c tuabinichcfn
L. c a O & mg gi i hth khd'ng cach an toan so vmHs | 0% « J}tldh (Tai li u tham kifo 24).

Cac trangt‘ﬁ gi - n gl,'ochu ‘lk@ hi’ mgplerkI@b nghi t, "1 méng tn kém va cac thanh fin
¢ h nltrong tuabin fn Lcﬁ'ov chng £tn m, m.i -nin géo di thnnl_:)la) trévb do s
phcthtrongxdydng wniwi i &t. Ngo°ngrah£h#1'~ltj€@g rdtrén biM. Cung

v, i chiphikb Hitao, nhngyu{ nay da JIL c h ifu pthe d a® sok itedr tuabm itrén bed kich
the t ehngﬂl°hgktbbn$11tnaydh Jicachét  ngtrénbidtn k®m v~ tlatn.g chi

Tuy nhién,dongin  gi - n gto H haokd ehupdthiz b itb gi ihthsoyihthehjca c'8c L
L\sthshcotréenb,vics dng nEmg ¢i© ngo i k hgcéctualfindn phhH@pth xCeByc d

ch/l” i v, i tuabin gi6 trén’b khéng &p dngv ih thn g n g o~ Rng trh hni h ©héithtg tsch hth
ch/] Tuabin cang, In, chi phi §n xudl ' .dang T va do chi phi xay chg pffn méng trén mt L' 'teéng v
suHlco thAgifm xu n g , ~ i tagnéhg mun I Hikotor | n nhiico thMWE ig $ gi veh  h “Fth (Tal

i uthamkifo 2%Bngthitlanth cacgiihthvQti v "md.i tr €

HMhXng mong XL h ngo " i Kh_ i

C h dhray, cactrang® "mgio mongclnh ngo i chkdx hti i b ndoY khéc nhau: monopile
(ch@bhhn) , gr amring yc )(,c hj@mcrkﬁept ) | (Bthap ba chan (tripod). Ngay nayYlo
monopile vajacket (mtmec  thgp h hn) Uméng phabih niEbVi ¢ | ach nlod méng nao ph
thu ¢ v ‘Quoki nL|L§/wQabaL phe€ehnguca " rc.e

Trangtd "rmgiognb lamtloUtrangtd gi - n godi't,i khia\nd i reddngvadp HigFn b .

C§db Mhnaymangh ch¥fu pB® hthnpi ‘sioigvec $H@&u ngongidrkbhddthy n i

I ‘& coi la &3p trung gian giah thn g ‘nlgi6trenbvahthng ngo”" i khhi. C8c tua
Langcldpe@tt ng” "y c" ng BWu hhn v° xa b

HMhXng moéng i ngo'i kh_ i

CactuablngloncothV\Le: I-thackhuvcxab hhn,c ns@u h Kukinmaododi Lpih&p L §)
¢ 'nhtr nenquatn k®m._afldhngin- t L n gng tathg b biih o d oQnduyén &) ¢

thWwd "E€h "h® h " ng ntm camynileml ‘& &g dmgtronggde dan trinh din va

t hah LtiZZlm hnitm 2 0 2/pgu rtitha@@igH tk ngnni  “tnhg€ ¢s€d ng” v ¥n g ¢ sawe

nhi  sautréd 80 mét. HhconhQ@ lodh thng L a nphattid®, ndoBaldn ibd:

- DUYng tr, (a): L~ m t phao n’ i h3nh tr, ml nh, L€
phfn d€ i c¢c,a phao LW hY tr  ng t©m xu ng de€ i t«
tham khlo 26)

- Neo L. ng (b): Hi " n c¢c- nhiQu kiWu thil/Jt kJ] nh€ng
n"i b3lng dOy c8&8p v, i h”ng l ot ¢ ¢ d€ i L8y bi Wwn
l °n tr°n neo L. _ng diXn UU/n ut rhga nl' k hd'lodui2z 7c)h bn - (

- X" lan (c): C- LJ] r, ng LW tYo s, n L nh cho tuas
t4i ch, b3yng dO©y neo (T i 1li u tham khl[o 28).

2Kholng c8ch an to"n nh3im gi[m c8c [nh h€ ng nhi_,u L,  ng do c¢
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5yy3a bS2 Sw Xa lan
Hinh 53. Céac loi méng wa hvthXng nYi ngo i Mthamkito29).” i [

nfu v~ o

Nt n gn dFelao la gio.

T ¢ . ¢i6 cutin (d ng may do'tc , §i6 y/u): 34 m/s. Tc | §io phatcong gl 2 inbm c 1a 1612 m/s.

Tc, Gidcutout(dng rng€c)hdd qungkhl vch hanh gim cong st la khdng 2225 m/s

"iv ituabintrénbva253 0 mivsi Lt uabin ngo i Kk kiFicac nfEfpoutigeag €hn g
dngcutoutm@n Lvitc i - caaog( ni@adcBmtronghinhtbratc  gidcuto u th L

3 0 mivsitudbin gi6 trén’b. Gili phap k thud nay hin L «/b @aili’ wstham kifo 16).

7wey3a Osy3aA adz

>
-+
o]

100%
>
'3
zZ 80%
N3
> 60%
T
N
Lo}
- 40%
0%
o 0% i—o—o—c

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
¢n®O Se IAs O6YK

Hinh 54:n yngcongsutcvamit t uablec nt g_i nhg thgmTkhoi48).] i
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nfu ra

Stlh "h® ph§t _hatuakin gio phihu c rilinhiQu vao tc | §i6 trung binh Vv tri tuabin. Tc | L

gi6 trung binh phthu cvao vt r'aly, Bhiucaocatrc t ua b ¢ ghQy & bQriH "all h 3 alinh n

i n %ifn ke Timg®h L | @ug g8 - ‘ahinhdo L jphllshd ngcacméhinhpleth hhn
LV\bI bdongin gi -, tr@hkg Iglml pdﬂ@fh%l@ghlﬂhbhgph’mg ndpke thu c vao

L g ghQc, al:QmHJ Ngoai ra, nhngvd cfntd "alVihi n hreg r ViV, i cAc tuabin nhla cac toéa nha

v h"ng T f © | §idcdhatds [mh gﬂgea cactuabin gfn . C § mg che&cbh dd tuabin

* ofn pHi br@hlen__cu tckhBdp Hitrangtd "migi -  mghay€l§cjilhgi a ntichdng di
thi/] Wtp Hitrangtél " rigionffm @& “Esh °hghatcao il Dos ¢ ghQ mtbbiw 1a thy, nén

st haptcl gid6theochucaolanhl'ivicacvt r 2 ngotitnigh Wi ; 8oichihay L
caot 50m Ién 100m la kHing 8%, sovi 2 0i%i L c'& chills t r ten g lgd. L

PHith chin Lo gi igiahitntth g1 t\itbaogh "h€ nli n°n Loigigi anr dng
'Wean ag chénh'lc h* g gibgia ¢ § ¢ "tmHdMth chin L o trgnicangmt , daoyi , L
caoca tuabin, tuWholin®°hoaotfitg &0 - kh BWkayd hgdhus H lidu gi6,
nghoa Wi -t tda®o L

Cing sublt LiWn h3nh

C6 th\phan I cac tuabin gi6 theo conglEighi trén nhan may. Hi nay, cac tuabirdg trénb c6 cong st
trongdit 2 J}6 MW va cac tuabindb HEL ngo " i ki B-©MW. Caong stth Widhinh ca d an
tinhdin t uanddnm lhig o " 3 trdndikhdng tn5 /28 MW (Tai li u tham kiffo 36).

Cblu h3nh ttng gilm cltng sublt

nin nkthngabin ‘ginvighhrayevabngin gi - . HDoh 3 n h[mtcnen skl ply i
thu c vao tinh hinh thi ti/].

Trong thi gian gi6 Hog ( ¢ , §i6 nh h h n6 nds) tuabin gi6 khong Wi Qi chinh cong st * & @A ch

LQ@chn h nap.Vingdn gi -t cc, { cL, giotrén46 m/ s, i 26-30 nusBFuabin gio ludn ludn
coth/\L@lchnhxung vatrong nty ‘tngkp cl n\j\L(LhchnhtIeh vi Qtckin I 7 khi L
Lan &) chil hthchcong sti(v.d. vicong st ful r ‘ Hi@ cthgd h hn Hcb phas u

d a vao ngun gié kH d, ng).

Nhin chung, tuabin gi6 c6Wch hanh cong still nntEl  t h @ g Ho Hn@ cdng skl va ch cé thALl Qu

chnh t tng tl ¢ ab idnhardhanm gcong skl  dn€c cong sull kh[" d, ng th ¢ /] CH]L, vch

hanh nay la c6 IWOmHk: thudvanhiy rcudu t uabin c¢c- t 2 nh/Jjlijbaytgkhin™ y.
sdng Vvivdnhg®hth ng<€l ‘@yéudubuchochn h™ miggid plfn doanh thu'bgilm (Tai
i'uthamkifo 2 ) . nk ht@abin giGcO M Q chinhxin g n h atblhWhv i " Yn g hx@ yc° n L €
s dngWénta g il @ Thigiankhi  ngt | Yac c¢ h €m b HLFitph thi c vao ngun gi6

khrd. ng.

Cac I tuabinmi (DFIGvaldd d avaob 'i "n) cl nfqta-g Ighdchg pg tr choi | €

L'in  n hQekhii cong skl vo cong, d phong quay,n ‘nbh h th' n g " nlviv.

hu Li Wm/ nh€ ¢ Li Wm
u

ah:i

wKh'ng ¢c- phgt thli | "m * nhi, m mti tr€ ng c,c b,
wKhtng c phg8t thT[li kh2z nh” k2nh t. vdn h”"nh.
wChi ph? n L"nh v’ ¢- thwW d b8o L€ ¢ do chi ph?2
wCing ngh' c- t2nh m* Lun cho ph®p m r.ng ctng s
cac chi phi.

wTh® i gian th, ¢ hi n ngdn so v, i hfu hJjt c¢c8c ctng
Nhic @i

wS d, ng Lblt:

-X©y d, ng trang tr 4i Li " n gi- tre°n b’ c- thw phTli
-Mdt L, don s’ cao s&€ c¢c,n 2t c¢h, cho trang tr Yij L
wSIn | € ngthlaygl! €.ng
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wbDo t ¢ L, gi- ¢ S biJn L i theo t, nhi°n n°n
nhblt L " nh LW c- thw d, Lo8n s[n | € ng Li n phsgt
widnh h€ ng tfm nh3n v~° ti/ng " n

Mii tr<€ ng

Nt n gnglgi®angun n ' mgdth.éh h “m mingt chité® tuabingiolanhv ”~ t €hng L€
vilnh “m¢ m?igg acaghganhis xudicong nghip b 3 ‘nniy khtich T@y nhién,fiu b} cac d an

L'in gi -iphli, i L&nh rgg §mitnSathlkie r » ntg§ @ hlung Jhvi échngyawhn L
hanh céac tuabin. Ngoai ra, 4o, ng khai khoang va tinh ¢i’Hihiym W dng trong c¢c8c nam
c ulamtvbh Qthu hat s quan tdm (Tai liu tham kijo 3,4,5). Cac nghiéna L §n B Vvigrgacl

trangttl " igi - B« cc8hvo dt8m? ny xud ph&t b n ngl n chinh:

W Kh' i | € ng chblt thrli l . n t. thg8p v°™ m-ng c¢c,t tua
wChblt th[i nguy hdi t_. c¢c8c th”"nh phfn c,a v, b c
w Khi nha kinh (VD: CQt . sn xublt th®p v~ c¢c8&c dung mli t_ |,
wC&c vdt |i u composit LW I "m c8nh quit gi - kh- ¢
Vi ¢ | " m

D §n nlgivbBt Li “vidlammtiva n ‘nth ¢ h o | hdl(Taililugham Kifo 46).

rn  ningcongskl “rgidotrénbl © 2 2. 46 5/h MO 1% tarvilt lam ¢ho khpng 48.000

ng®, c-  tiMyvicéngstimHE a it gié b ra 2,1 vic lam £l ch trong cac d § n " nlgid trén'b

(Tai Il utham kifo 7,8). D § n ' nlgid trénb 300 MW Lake TurkanaKenya L« t hu° 1.500
gi athxayedng v~ 150 c ! ngthwhhénm, trong'sln-g bfai apiEcdtgn gtnly'a Ll

p h €h n gd sV SanvdaiKh Ia 0,5 vic lam/MW (Tai i u tham kifo 14).

H3 nhi diE©y’ amiphahb W clam trong cac nganhcongnghi kh&§c nhap "tgic° n que
ChauAu.Cac'sliu t fgg d i k hi @gw olanxg@én tip.s<Cac nha cunggp dchy baogm
vch chuy trang thil b, k: thud va xay dng, o tri, hdt  nlg Hh @ nghién cu, dch v tai chinh.

+AVO fLY GNJ O GAdLI KS2 (Addz yaLyK GNRy3I f OyK

150.000
- l . . . . .
10
m & g,
~ 20,000
=
=
w  BO,000
2
~ 30,000
il I N B B e
2011 2012 2013 2014 2015 2016
m R GKuy3 3IAtL s OK2 bKt a¥y Edzyi ddzt 6Ay
B’ Ty 93 Odzy3a Oy LI RA3 70y @3 LKt G ONRY
bKt &Yy Edzyi GKACIG W7 Ty @3 LKI G GNX Ly

bKt Bd®yi Gdzt 6AY 3JAs

Hinh 55: VM lam tixc tiZp (viM lam toan tli gian) theo [0 clng t ynnbanifcong gotwa M iL
gi6 € Chau Au (Tai IMi tham kho 6).
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Nghi°n ¢c.  u v~ ph§t tri Wn

coéng ngh L'ingié lacong nghll « * ¢ €t h€hn b - m, X fiéh f&n glt & ti/h va glm gia thanh
(043).TiQn ntng mydphdttid cc - t r o n@sauBidiu thapnrkifo 3,\9):

wGi [m chi ph2 LFfu t€ nh® c8c ph€ehng ph8&p thiJt kI
wC8§c ph€ehng ph&§p x8c L nd mgada i Qu hki un qtulfi Mthnk .
L. gi b3nh th€ ng v° ¢, c Loan.

wThing s~ kh2 L, ng h c L€ ¢ cl[i thi n.

wGi m chi ph2 vdn h”"nh v" blFo tr3® do cli thi n L,
wS ph&t triwWn trdanahng8§d 8¢ oh iv,c8rc, htr'thi'ng nkng
wClng c, L€ ¢ cli tifn L i v, i d bg&o Li n gi- v~
wCli thi'n chBlt € ng Li'n. S thay L°i nhanh ctn
L0 v, i |<€ i Li n.

wGi m tifjng “ n Ctng ngh  m i ¢ thW gifm t"  n t hBl
t "t hhn, ° nh_ng nhi m" ti/Jlng “n dX LJn phl[i h4
wCing ngh” 1 €u tr_. Li " n ¢c- thW I "m tkng L&8ng kW g
wXa b’

- TiJ]p t_c n©ng c'ng sublt tuabin

- LoUi m-ng m, i ph¥% h°p cho cing nghi p h-a

- Ph&8t triWn h th ng Li n c¢c_,a trang trdi gi - cblp
- C[i tifJn gi 8&m s8t tr otngn gtihablt Lkohd[n dv,dmg hv "'n hl [LnV gl
Céac nghién_cu vQtuabintc | io6 thb td trung vao nhng n i dung sau:

WCli ti/Jn thi/Jt kJ c¢c8&8nh quit gi - tdp %3ru(hl,'g| vtiio]ng it
thi/Jt kJ m8y ph8t Li n tuabin gi-, bao g m vi ¢ |
nguy°n |IT hoth L ng ch Li n t.

Nhung gi LMmh va trigh vZng phat trign

T4Y Vi’ t Nam, chi phi cong nghtrung binhchomtd § n' nl ig i -Hiliga®l,695 thiu USD/MW (khdng
t phanv1,483i 1,901). Chi phi céng nghrung binh cho mtd § n " nlgid gn b 1a 2,011 triu USD/MW
(phtm vi gi a cac ving 1,800 2,207).(Tai li u tham kijo 45)

Sliut cicd §n ' nlgiptrénbga nabh(SMiu ntm 2013 W 084U thongh
¢ acac d an nay la khpng 1,4tri u USD/MW (Tai Ii u tham kifo 10)., n_ ¢, gia trung binh trong bao céo

ntm 2012 | “[ngd,8tm uWSB/MW (Tki h otham kifo 11) vacég€c - t&dnrh Hhn'icho b
cinhgaVitNamvingiungi6 ga _aqlakhiémtntrénnhQu "al Whj do [p IpHinsi dac

tuabin gié cé'tc | gio thip.

VQc hi fp he"@bdindd, congstll " rigi thwafc , §i -, ¢ Wenytrée websitersay & IEA:
community.ieawind.org/task26/dataviewer

S lfugalRENA (Tailiutham kifo 18) chotbyf n g c hfiu 88 &t nlgib trénb 14 1,5tr u
USD MW v~ o rdm 201@Iliahngs

. HoaK8 chiu pth€ tlr_an dgibtémthcho hitp t hhii uS®/ MW v 0 ntm 2
nheng- tchi pfxungcyn kirg 1,6t uUSD/MW vao 2019 (Tai liu tham kifo 18). Chi
phitheobdocagarn  waTrungQuclathyp h hhl12i uUSD/ MW, nh€ng t heo I R
cao h@rkhdingh2isti uUSD/ MW ( nik@®rha ylynl) i Wi c8c Mm@&hou C khsgc
li" utham kifo 13).

Trongbdocdodb 8§80 chi ‘miy2z gnktnmgldc@®8 c hli p IQed /k hdentwh b €n g
chi ph2 tmugig- breguoh” il ikt il S D/ eMWdial ¢tholgi78 trung b3n
cac chuyéngiagiotoafie L « b § o udh@rokifo 15T “ i | i

Cfn | ©gnfing c hfiu p 2 bEeo bao@od chiphiphattidd anvachiphin i €

BT ¢ L, gi- -ipph)§tl "Lit''nc (Lcutgi - tYi th™ i LiWm tuabin bdt Lfu ho
Li  n.
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b3 dzHy Y / Tchiphdy KR/ 3 (EAVRadF @ Gk W

Hinh 56: T¥ng chi phidp ‘ltlcva cac ¢ § n Milgid trén ly va gia tfbinh quan gia qugn, 19832019
(Tai liMi tham kho 18)

D, ki/j cong nghsEti/p t ¢ phét trid va chi phi Bn xubic a cac nha ofitth tuabin gié &ti/p 1 ¢ gifm. Phat
tivd gfn L @y gt tBFu thgd” Mexico (2017: 20,6JSD/MWh, t ng chi phi) va n a n %&th2018: 3,5
USD/MWh trén giatht Tneg ) L & cxhumg g gia xu ng il thip.

MHukhéc, do kinh nghim vQtuabin gié Vi’ t Nam con kh ch] nén c6 th\e6 thém chiphisovnh n g . @ €
L « Witkhai tuabin gi6 cong &l n. Mt L 8§ n_la nhiaifr8xudttuabin gid chothy c hifu ph& L
Indonesia la 1,4,5tri u USDMW.

Xéts t haichiphigia c¢ §ckhuw@€ nh€ t trénngh 1,8 uyuUSD MW ' Eceilas €c
tinh f t nhiticho quy héth gia tuabin gi6 cong &l ntrénb sSI ‘& xaydng” Vit Ndm mkm 2020

Dx bao chi phivathénghe't inlg sau ntm 2020

Tuabin gi6 trén’b c6 thAL & xem |2 §n pin L « ¢ -phéat tridd cong nghti/ptc c .Cthelsng
kw v~ gl § ‘tnhy” il liérgticn Tgond ki gia va thong shot | nky ¢ a céac tuabin gio trén b

In nay’ cbigrd, Iihenhngd,'tll]wcong nght r ong t ehnggcﬁngnghlprtod.,mgbﬂce
chungvatlnh kinhijc, aquymocong&ﬂi BBV NngEl " m gi §ngnngamcgng g h hlhﬂsl,'n Su

| @ g nLancoagtsiit/ s gi LFy th) d kih <ti/ptc t tln ghg@ % n gyl]ndb tuabin c6 kich
the ttng | °HrienggimcEngnb®ng ccaocg di(m&thLtnnghrigkhuvcco

‘c . Hiothd, vast £ n'@sullrongcacpfin  k h § ¢ nagépwhc 1w go M8t “thged a sao

d béotrong TL.10 ching tdipinhra g/l ntm " Z0c8ngskh t tng L, 6¥%ms &P 20 v
ntm 2050 tktng 4, 8 %.

Nh ngd L o §Quilm ¢ hi  cghheehi nis @ ngnguyéndot I hctdp. T I R ctpthvhin T ngt €
rragmilfnmt  L'kedng nghc thW ‘& chjttb, thimts hiwWbi} n " @L & - t 8 o Jigiay d

t h” n.h'sl,'lhpnqntimtheogacﬁngng’hl_’-Sr'&h hn. |1&Mmgddrgsll t 2 ¢adtuabingo c
€t bne Bri  fnggimg 20RO v T 2030 AOSHHEisdainqkdn PDHRD.  Gi
hctdh | 7 12 eBdsngifmchiphikhgng 18 % nk m X@BQG 2H%nk m%4 2050
“phehng ph&p ludn Ph yl L€ 2 m df b§ongh| ph2 c. a c8c c'ng ngh sn
d a v'o nghi®°n ¢, u c¢c,a TC Edward S. Rubi n, In°s M. L.cBRzevadon Baalir
nghi"m L i v,i c¢c8c c¢ctng ngh' cung cblp Li " n. Elsevier 2015
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V2 d, vQ nh_ng d. &8n hi n c-

Trung Nam26fM@i Lo .
D §n'nligi - Tr unt 2edbadng sl 64aMW V lirit xa Bdb Phong, huyn Thuch Bd, tnh Ninh
Thuch. Saukhivh hanhchyth gi ath Lo v ™ o t h § rfy2 vadHhodhthand vao thangesi2020 o

D 4ns d ng 16 tuabin I8l ENERCON E126 EP3 cong il 4 MW - |& tuabin gi6 trén' bl n nE Vi’ t Nam

t 2 0fh bt m 20ulEincaoli6 mv ° Bg&kinh canh i 14 126 m, #h t i cong siiriéng cao (320

W/m?). Tuabin s d ng céng nghkhéng hp s gitp gim t ¢ . §i6 cdbxu ng 2,5 m/s va §im ma sat va [

tri.

D §n'nligi - Tr untg MNiantivag thanh cailldkV. @ tm bijh ap 220kV Thap Cham, hang

n t nEcung d& cho h th n g " nikihdng 180 triu kWh (&b X 32% h s céng stt). V. i loY tuabin | n,

din t Ed ki/plehcokhdng 9 ha, t€hng L ‘@hHichgayth ©yithitiéhsad ndw. Di

lHH gaoayp L khing qu8§ 0, 35 haBMWayls/@/2019Thtng t€ 02/ 2
Tng chfu p#&t anllao3tiuUSD(tgi 8§ ntm 20 T@chiphigi@a | b @il v

d an, chi phi ch¥y b mHub3ag, thu]va ldi vay trong quatrinhxdyd g ) , t €hrnm c Fhth@ dodanh
nghoa I GUSD/MW5T nignglinVv n(baogm cac thanh gin nay) 12 101,7fiu  USD, ng €hn g

V. 11,59 tri u USD/MW.

Trangtri Migid g nby: Trangtfi Migio B c Liéu

Trang t&l ~ngi6 B Liéu® thanh ph B Liéu, tnh B Liéu, c6'tng cong skl Hula 99,2 MW, chia thanh

hai d¢h.ain@wnlirnlgib&huvcthytriulénxin gfutiéntiVvi't Nam. thGigatrangl o

trd “rigio nayla 16 MW, & fulxdydngt t h8§ng 9/ 2010 v~° ho"n th2lah v’ c
83, 2 MW, L« khg&8nh th"nh v o th8ng 01/ 2016.

Trang ttl " r’gi6 B Liéu bao'gm 62 tuabin ca nha cunglqb GE, mi tuabin c6 cong diila 1,6 MW. Tuabin
Lcao 82 ca5mthér1_tuab|n) mtuabln cotrn g n g€ h h B Ca&rth@uabin co ban kinh la 42 m

( SP~28cddnt Ehdld® HIbit, coh th ngt L@ chn hW Lr § n hng khi@o béo. Hs cong st

¢ anha may a 22,8%. Di tich chiin  HI¢ atoan b trang td ~ r’gi6 nay la khpng 500 ha.

V'n fL tfat d¢hcaitrangtd ngio B Liéu la 234ri u USD,  t Otg &,86tr1 u USDMW
vnfl t€ danh nghoa.

Trangtdd "W igi - n Wy klhaani gh 3thbrsiing cding stil 141 MW (47 tuabin, mi tuabin c6 cong
suHl 3 MW) cho céc tuabin hin t9 (Tai li' u tham kifo 39). Ngoai ra, dki/h theo KJhotth < phét trvd giai
L h 4 v icong sid 158 MW.

VQt ng quan cac,d§ n " nlgid xab hi n nay ca qu c U] xem Tai i u tham kiffo [23 va 24].

Cacgk8&n ngo” i OklhmhtizZm mm-Lnngy Zdirtxdy gkngt r ong t_ _ ng | ai

Dx an La Gan

h,ctinhtrgia10t USD, cd ®/hxaydng tr on ¢ht2n tgm a2/ph2l6otln “APOcBNG , t
sudl khong 3,5 GW(Tai li u tham kifo 40)

Dxg8n Thktng Long

N3mn cach’b biwi Binh Thuht 2 0/n BO km, d &n €c6 cong shi 3,4 GW. D antr gia 11,9t USD. Giai

L &h fUtiénbao’gm 64 tuabi n MHI Ve sthasHs8s &nghahin MEIS/estagliOa i L
va 12 MW (Tai i u tham kifo 41).

Dx § n MLgi6 nvi ngoLZixmmth&yQ(mgtrong t_ . ng | ai:

C h dhnay, cactrang@ "ngioni ngo"in IUaFnogop Ht#Bongmts d anth nghlm/ .tr e

vdh h" nh @ vaeh Namhmmkhongcéd§ n nlgid nindo. Huhjcactrang® wigi - Lancg
hot nig n"y c- qum, 2550 MVEhvigicd 8§ n L &yh hion t4 (Tai i’ u tham kifo
36).CongshHl t uahbngt 6@ a ad an Hywind Scotland (Tai'lu tham kifo 4/ p,5 MW ca

trang t&l gi6 Kincardine (Tai liu tham kifo 43).

Tuy nhién, quymo,aad § n nlgibni ngo~ i khhi ng” y iddrigxay digtrangtd Na U
gi - Hywind Tampen v~ o 4ni§ mghdthQgi inti odng2sEIBOMW g ng tr

tuabin v i céng st 8 MW (Tai Il u tham kifo 44).

Cachthng ' nlgibni ngo Sichlkd&kd Hisgi ath Jftowd® h " nh dva®dun gninm
2020, nh€hgogmmhi Acongskl Hihi v~ o n Eand2 06 10'mg thp g a®uy
hot h 'niB¥€ctinhc6400 MW.tcacd anni v " o ntm 2085t t'mgaadkgh®ktdi m
Log&n | ° 2 ugharGkfo 35 “ i | i
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B ng 26: Du liMi kothuwot cva 2 dk § nuidiMi ¢ WMogidkrénlyv ™ ngo” i mMplkeinhamagung c

A Phu yc yc Liéu
Ten (Trénbt;:) quq be)
bNY Emge R 2016 201316
THEi gian xay dng [thang] 14 on 6 Jill- 20135
Cong syl aya tuabin [MW] 2 1,6
Codng stit trang tryi gié [MW] 24 99,2
Tring dRa tich [1000 rAMW] 7.4 50,4
Chdu cao [m] 95 80
7 \8hg kinh rotor [m] 100 84

h, ¢c t2nh chi ph2z Lfu t<€

Cacling .id €L oy ling cd ifu pthe W« rrigidgréndby “cniogil-i ngo™ i kh
I'nh,baogmcacd b § dh Lnt m PoWSdAcdaMip HE "ngiotréenblang tr ° M, VA" ph
Vi tNamlaqlucgiadh FUVQs | “@gd § n nlgibtrénbtdkhuvec ntng Nang nCnlgibc §c d

ngo i khchhi'@aviwil & hai . Tuy nfti Na nngn Ln@crh OM &, Ic @mhgQ b
phattrd "Bi gi - ngo” i k'mhi ¢a8 i b thituny & trén8’OGW Bn I @ nlgid
ngo i khhi

Cacd § n nlgivtrénb L & vchhanhthmi L ©yBc ktd ifu Ipth@ngH BOotriu USD/MW.
Cachtipoht | hctd L «cafighgnn €tinhsliu chi ph? t'rliburtrgng of®hng |
nang Congngh2 019 “E «Qidighgim khi xemng ®t Emg leaingbthéd Li
bdocalEA.D ki/Jh ¢ h ifu pthe i - ng:tnl'ptlcglFrrhdmlsl ‘®gcacd&n tiktng | °n
phat trM ngay cang chin mic a céng nghnay. Tuy nhién, hn n a § gio ngoak h HIiVi© ttNam wh

Le xem |~ fic - td@ Hillh npQivsthyiiltac khu v e khac (chau Au, Hoa&ﬁ do thip ki/h th C

vakinh nghim t r q avxandeng, wh hanhvaginlycacd antrangtd " igi - ngo " i k hh

T I h ctd apdngtrong cachfp cch “Ihgonghctp ‘le@tl m ¢ 12,5% choEL in gi6 trénb va
L'in gi - ngo" i khhi

B ng 27 SXIiMi ¢ hitu pth 2 dy8on Milidoaréndy, bao gm dx bao.

Swi W (Th%u WSDoidMW] 201819 2020 2030 2050
Céc @m nang Céng Gim nang Cobng ngiviv Nam 2021 1,50 1,28 1,08
nghR Gim nang Céng ngWVisNam 2019 1,60 1,31 1,11
Dt yY udDrkv 1,50
. D an: Tay Nguyén 1,60
D liu wa VR — o ghy
Nam D. an. Nam-Pha 1 1,41
D &an: Nam-Pha 2 1,39
D any dnig\inh1 1,58
IEA Tén Y 3 b Nyhd@ thdf gid 2019 119 1,16
(gia trrung binh gaJly’ 6¥a Trung Qog) ' (2040)
D lizu que td Gim nang Céng ngtv | yycha 1,25 1,16 1,08
IRENA (khachau) 2,37 - 1,08 0,83
NREL ATB 2,50 1,80 1,64
Chinh plg+ WT y 8¢ ARhdDECC) 1,43 1,31
D béo 7 \8ihg cong Rc Tp ¢ E dz ofig\thi phi [%] _ 100% 85% 72%
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Bing28 SXIiMi c hitu pth 2 dy8on MiLS§gi d ngo "~ XLhmk)hbad @n(dnbaon g ¢

Swi U (Th%u WSDoidMW] 201819 2020 2030 2050
Céac @m nang Gim nang Céng ngViRbNam 2021 3,15 2,15 1,70
Cong ngRy Gim nang Céng ndVix Nam 2019 2,36 2,25 1,93
D li?u aga VRo o 2,36
Nam D é&n: Bic Liéu (§h bE) (2016)
IEA Téo Y 3 b Nghg thd ghi 2019 3.09 1,59
(gid tryrung binh ga/ly’ 6¥a Trung Quog) ’ (2040)
Gim nang Céng ngtv | yycha 2,39 2,16 1,99
LwOb! c¢wWagd&a I A SA
D li?u que td (s7Ui?u thd giti) 4,35 2,45 2,10
NREL ATB 3,71 3,28 1,99 1,43
. . 1,57
Chinh plg+ WT y He AhhdDECC) 1,83 (2040)
2,10
AEGIR (2025)
D béao 7 \8hg cong Rc trp ¢ E dz uigwhi phi [%] ) 100% 85% 7%
T i likbhlfoham

PHnméft r ong c h &htricht @X¥n yanglCéng nghn a n i XIiMicong ngMWvZe § ¢ nh ™ _miggy P m & kh gel'®ip nhiM top
trung, Tichto n £ n gng ¥a phat, trugh d nvachugh YiL n timg 6lh ngnglintaili uthamkffo s a u c$ & ngt €

1. EMD, C8c ngu”“n ntng | € ng gi- c.,a Indonesia, http://indonesia.wind,

2. NRELC&8c¢c tuabin gi- t ¢ L, ¢~ L nh v" t c¢c L, bifJn L"i cung cblp d. ph

3. Tr€ ng n4i h' ¢c k: thud@ nngangNiMilg htl, E'BB® gi§o, n20Gh4 .

4. VestasWind Systems A/8 §nh gi § v, ng L i s[n xublt L[i-38Mw,tng®2004. nh" m&§y Li n gi

5. SiemensC: ng b° s[n p BWHKS.2483,isienens@k/wing, 2014,

6. Deloitte vaGi6ChauAur 8¢ Ling LNa ph_,2006, d . n Ltu thA giai

7. IRENANtng | € ng t8&i tUo v° vi' c |I"m, n&nh gi§ ntm 2016, 2016.

8. GWECTh  ng k° gi- to"n cfu 2014, 2015.

9. MegaWind, | "m ttng gi § tr° c¢c.,a ch, nh” m8§ycahi20la gi - trong h’ th ng

10.C, ¢ Nktng |1 € ng nan MUch, 2012/2016. APhski Li olwvg mphiEt w@icEctrp tm
ph&t, truyQn dXn v° chuyWn L i nktng | € ng.

11. IEAWind Task26C* ng ngh’ gi -, Gi8 th"nh v° xu h€ ng th018801% holYt L, ng

122B, Ntng | €B69g EH&a K& tr€ ,2@6c*ng ngh’' gi- 2015

13.IRENA,Gi § th " nh phgt Li ' n ,2®hg | € ng t&i tUo ntm 2019

14. LEDS Global Partnershj.° i 2 ch ¢, a chi Jn | €iTr @ hrg h'rg Wh c§&n plhi§tn 29G7-i Lakbep Tur k

15. Wiser R, Jenni K, Seel J, Baker E, Hand M. Lantz E,SBith b §o chi ph2 ntng | € ng gi- v nh_ng yJu
chuy°n gia h20d@ Lfu thJ] gi, i

16.Vestas, Thlng tin do b, phai@ kinh doanh ¢, a Vestas cung cblp

17. Ea Energy Analyses va DHI Gra@han tich chi phi * i 2ch c¢c.a kinh tJ] vo m* cho t2ch h°p nktng |
fur Internationale Zusammenarbeit (GIZ) Gm#917

18. IRENA,Ch i ph2 phg&t Li' ' n NLTT ntm 20,®Q Ch quan NLTT qu ' c tJ, Abu Dhab

19.NREL, Y° u cfu vQ s’ d. ng L blt c. a c§c nh”, 20898y Gd&lidan: gi NREhi nLEF
http:// www.nrel.gov/docs/fyO0O9osti/ 45834. pdf, Truy c¢cdp ng"y 9/9/ 201
20. M SathyajithK Jjt h° p gi_.a LHc LiWm c,a tuabi206t ¢ L gi - thblp v, i c8c chJ
21. PonderaConsylfuabin gi- |, n nhblt cho,2019c L gi - t. thblp L/Jn trung b3nh
22.0. Ajavi, Nhu cfu ph8t triwn,2019 th"  ng m&8y ph8t tuabin t ¢ L gi- t
23.Paul Breeze, Win@G! RPogwepghBeneabBiR@l®gi - ingo i kh_i
24.M. Arshad, Brendan C. OEKelly, ,291/]Jt cblu tuabin gi- ngo”i khhi: L&n
25.Cl i mat efWiarbe n fgi - ngo’i kh_ i a httdsg/wwiv.sceentifigam@rican.com/arile/offsha@mndefunbineskeép/

- ~:text=Bigger%20turbines%20generate%20electricity%20at,possible%20that%20will%20run%20longer.&text=The%20c0st%200f%20energy%
20is%20still%20cheaper%20onshore.%22Tr uy c¢cdp ng”"y 8 th8ng 11 ntm 2020.

26.D. Rath Kopp, ChoOn ,2008 tuabin gi- ngo"i k hhi
27. E. Bachynski, Marine Structures, (2812 vbin LQ thift kJ c,a tuabin gi"
28. P. Leonardus, M* ph, ng kJt h20p4 turbin gi- v~ kJt cblu L ngo- i khhi
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https://www.scientificamerican.com/article/offshore-wind-turbines-keep/#:~:text=Bigger%20turbines%20generate%20electricity%20at,possible%20that%20will%20run%20longer.&text=The%20cost%20of%20energy%20is%20still%20cheaper%20onshore.%22)
https://www.scientificamerican.com/article/offshore-wind-turbines-keep/#:~:text=Bigger%20turbines%20generate%20electricity%20at,possible%20that%20will%20run%20longer.&text=The%20cost%20of%20energy%20is%20still%20cheaper%20onshore.%22)
https://www.scientificamerican.com/article/offshore-wind-turbines-keep/#:~:text=Bigger%20turbines%20generate%20electricity%20at,possible%20that%20will%20run%20longer.&text=The%20cost%20of%20energy%20is%20still%20cheaper%20onshore.%22)

20.

30

31.
32.

33.
34.
35.
36.

37

38.

39.

40.

41.

42.
43.

44,

45,
46.
47.
48.

49.

50.
51.

Wi nd Power K&uwt hllyot i A ch®©n LA v’ gi ad8c hugnidili phg®u t hay
https://www.windpowermonthly.com/article/1210054/foundatitypesdepthlimits---alternativesolutons Tr uy c¢cdp ng” "y 8 t h§n

.UNCCDVAIRENANtng | € ng v° s d, ng LBIf2017 T3Tih N 3i.ivhov.nfebiowdbes/fy1 30sti56280.ptf0 “ 1 c

Truy c¢cdp ng"y 17 th8ng 10 ntm 2018.

Constantinos Sourkounis PavlosTourd® u cfu quy L  nh LBlu n’ i I e, i cho vi' ' c t2e8 h°p L
MohsenivalslamR™ so§t c¢c§c quy L nh LBlu n"i 1€ i qu'c tJ LW t2zch h'p Li
gi 8 lgnh v, ¢ ntng | €hng t&8i tYo v~-389@2012v_ ng. Tdp 16, S 6, ths8ng &
COWLNghi°n ¢, u vQ ti°u ch2 v" khutn kh" phgp |T cho ph®e2ltriWn th’
C.c Doanh nghiQmp nHngLamng J2®8ng gi - Vi 't Nam

BVG AssociatesL | tr3nh gi- ngo2020 khhi cho Vi 't Nam

AH  th ng Li  n gi- n’" i ngo" hitpk/ihdeuropeohylwpogtentupléadstiilesép8licylpositicmaperstFloading A u o ,
offshorewind-energya-policy-blueprintfor-Europe.pdf Truy c¢dp ng”"y 8 th8ng 11 ntm 2020.

. Arrambide, Ifaki; Zubialtziar; Madariaga, Anden § nh gi § vQ s[n xublt ntng | € ng tuabin gi - ng

c.u h” th ngNgiynl THBPNnAHBEZ ntm 2019

Klinge Jacobsen, H., Hevia Koch, P. A., & Wolter,G.o s&nh gi_.a Li ' n gi- gfn b’ v’ Li'n gi- ng
Di.n L"n Nktng | € ng | AEIBE201 Bergen Speci al 2016) , 17

Zawyldyx §n b«i tri Zu ven bi ©n Bu attpd/mimuzawya.cam/mehalen/proje8t/2210200458281widac 1 4 1 MW
lieu-phase3-intertidatoffshoreprojecty Truy cdp ng"y. 8 th8ng 11 ntm 2020

of fshoreWI ND, ABi°n bln ghi nh, c .. httpsBwwwifishogewind. bin/2020/07/23kneignedfod3:56 GW t Y
gw-offshorewind-projectin-vietnam/ Tr uy c¢dp ng ' y. 8 th8ng 11 ntm 2020

of fshorewWH ND, AD 8n Thtng ittps/gwRaffghoredind.hizi202e/07/RHBgw-thahgffong-pbjBcakteepck

contractor/ Truy c¢cdp ng"y.8 th8ng 11 ntm 2020

EQui nor , f Hy vhitps:Aww8.egairot.canmesh/vhate-do/floatingwind/hywindscotland.html Tr uy c¢cdp ng " y. 8 t h§ni
CobrgfiParque e- 1l i co Mar i hitps//wwiv.gripacobraccomiioyectodpargemico-marinoflotantekincardine/ Tr uy cdp
ng"y 8 th8ng 11 ntm 2020

World Oil, A Na Uy kh" i L. ng vi ¢ x©y d. ng tr atpg/wwwwéridoil.gom/news/2020/1011gnorivaly k h hi

kicks-off-constructiorof-world-s-largestfloating-offshorewind-farm, Truy c¢cdp ng”“"y. 8 th8ng 11 ntm 2020

Vi’ n Ntig, | €hnghng, Quy holUch ph&t tr i2W0n30Li tnfm nch3Qu. Lc]ngina m hJ0i5 0k 8
South Pole, Trang tr4i gi- BYc Li°u, Vi 't Nam. Khai thgc gi- sdUch
ESMAPPh&t triWn to"n cfu: M r_ng ph8t triwWn Li  n gi- ng22li khhi t¢
C.c Ntng | € ng nab. MAichuv-®hEaenhghnev ™ ©Nitp tnfhicitng dpgh’'rumyg d, b8o ¢
2021

https://www.laganoffshorewind.vn/offsher@nd-powerin-viethamwhy-shouldviethampursueoffshorewind-andhow-is-it-differentto-
intertidatandnearshorevind/

Ch2nh ph,, D thf[fo Ngh L nh qg
cowl , Nghi°n ¢ u vQ c8c ti°u c

y L nh vQ | a ch n nh” Lfu t€ th,
2 th™ t

c
v ¢ch s° phgp | T cho@al m t r €
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https://www.windpowermonthly.com/article/1210054/foundations-types-depth-limits---alternative-solutions
http://www.nrel.gov/docs/fy13osti/56290.pdf,
http://www.nrel.gov/docs/fy13osti/56290.pdf,
https://windeurope.org/wp-content/uploads/files/policy/position-papers/Floating-offshore-wind-energy-a-policy-blueprint-for-Europe.pdf
https://windeurope.org/wp-content/uploads/files/policy/position-papers/Floating-offshore-wind-energy-a-policy-blueprint-for-Europe.pdf
https://www.zawya.com/mena/en/project/221020015828/141-mw-bac-lieu-phase-3-intertidal-offshore-project/
https://www.zawya.com/mena/en/project/221020015828/141-mw-bac-lieu-phase-3-intertidal-offshore-project/
https://www.offshorewind.biz/2020/07/23/mou-signed-for-3-5-gw-offshore-wind-project-in-vietnam/
https://www.offshorewind.biz/2020/07/23/mou-signed-for-3-5-gw-offshore-wind-project-in-vietnam/
https://www.offshorewind.biz/2020/07/29/3-4-gw-thang-long-project-gets-epci-contractor/
https://www.offshorewind.biz/2020/07/29/3-4-gw-thang-long-project-gets-epci-contractor/
https://www.equinor.com/en/what-we-do/floating-wind/hywind-scotland.html
https://www.grupocobra.com/proyecto/parque-eolico-marino-flotante-kincardine/
https://www.worldoil.com/news/2020/10/1/norway-kicks-off-construction-of-world-s-largest-floating-offshore-wind-farm
https://www.worldoil.com/news/2020/10/1/norway-kicks-off-construction-of-world-s-largest-floating-offshore-wind-farm
https://www.laganoffshorewind.vn/offshore-wind-power-in-vietnam-why-should-vietnam-pursue-offshore-wind-and-how-is-it-different-to-intertidal-and-nearshore-wind/
https://www.laganoffshorewind.vn/offshore-wind-power-in-vietnam-why-should-vietnam-pursue-offshore-wind-and-how-is-it-different-to-intertidal-and-nearshore-wind/

C8c blng s |

3

u

Nh ng trang sau trinh bay caprig $ I uvQeong ngh. THIcTc § ¢ ¢ h cthAimtausDe gi § ntm 20
Céng ngh ningiéi Trénb -Tuabint ¢ . 8i6 thbp
USD 2019 2020 2030 2050 cwénccr'wm(]zoc?gm clr\l/l&ccﬁhk?zo(?SgO) Ghicha | TL
S li'u nt nng/k: ltheéd Thep h hn Clbo hthimn Calm hhn
Cong stliphat ca m tf may (MWe) 3,5 4,5 52 3
Cong sl phat ¢a toan b nha ma
(nge) phat ¢ ! YI 30 80 100 1
Hi usil ' thdn (%),d a n'hh L A
Hi usl " thdn ( %) , nhdrang
b3nh ntm
Ngng m8nghc @) 2,5 2,0 2,0
Ng ng may theoRhotth (S tufn / nt 1 0,16 0,16 0,16 0,05 0,26 0,05 0,26 3
V. ngiklthut (ntm) 27 30 30 25 35 25 40 3
Th igianxaydng ( nt m) 1,5 1,5 1,5 1
Yéu du khong gian (1000hMWe) 14 14 14 1
S’-‘(%CT)I B sung cho cac nha may phi nhib
i
H s cong st (%), ly thuy} 37 39 41 4
H s cong st (%), bao'gm ng ng may 36 38 40
@uh3 nh ¢nhodrg Sog |
T c . Lt ngncdng st (% m i phat) - - - - - - - D
Ph tlitithiw  (BethL - - - - - - - D
Th igiankhi _ nfybin (gi ) - - - - - - -
Th igiankhi . ng Ikhh (gi ) - - - - - - -
Mt i yrgr _
PM 2.5 (g/GJ nhién’liu) 0 0 0 0 0 0 0
SQ (Lkh | €usnhh %) - - - - - - -
NO, (g/GJ nhién liu) 0 0 0 0 0 0 0
SXIliMi tai chinh
nfu t € damhUSDHMWe)a (| 1,50 1,28 1,08 1,4 2,0 1,0 1,5 C 1,3
-t rong/tl(%) t hi 65 65 65 B 2,3
-t r oné Hi%) | 35 35 35 B 2,3
Vdh hanh & Ho ti ¢ LUnh
(USD/ MWe /H’_n £ m) 42.475 38.475 32.704 36.975 45.075 | 24.704 | 34.704 4
Vch hanh & o tri b~ illUSD/MWh) 0 0 0 0 0 0 0 3
Chi phi khi  ng (USD/MWe/fn kh i
L ng) 0 0 0
SXIiMi riéng vZcdng nghvi
n “eng kinh rotor (m) 135 155 170 90 130 100 150 34
ChiQu cao tam tuabin (m) 130 150 170 85 120 85 150 3,4
Cong st rieng (W/nf) 245 238 229 270 350 250 350 3,4
n, khi d, ng (%) 96% 97% 97% 95% 99% 95% 99% 3,4
Tai li" u tham khlo
1. Ea Energy Analyses v"™o06Xcl NMogcth €9 n 9 g hd*nry Ynoshn, g i pM§ t1 nldid0@e svi'a | . u tr
2. IRENA,Ch i ph?2 ph§t Lj20¥® NLTT ntm 2014
3. C,c Ntng | € ng nan Mihcgnt, kSBipniiviiu’ tc *tngp ntgthing, cdp nhdt th§ng 6/202:
4. NREL (Ph,ng Th2 ngBhj m NuLTO€qmgcchia) clng ngh h“ng ntm ,2022. Go |l «
5 IEA,Nhi m v_, [Ck'mnnging ZB8ng ntg/hM 20 Mn. gi guXc
Ghi chd
A Hi u su‘Blt L€ ¢ x§c L nh 17 100% S clfi tifJn trong " ph8u tfuWkhthogg!
B.Thril]t b Gi 8 thi/fJt b c,a tuabin bao g m cl v‘dn chuyWy. hbdp hLl Kt :
Vi c b-c t8ch c¢c8c chi ph2 ¢ thV\(c S . kh&8c bi t L8ng kW gi:a c8c |
C. D, bg8o d a tr°n c§ch"til]p cdn L€ ng cong loenh h, i kinh nghi m
D. V., i t i nguy°n gi--6dmi sdvo - blp/ d)hntgiR&ébb ihrhngi4- ¢- thW cung cblp Li Qu
tfn ttng, v, i Li Qu ki ' n tuabin chfly“trong pi€hogtethhcto&n ghBHm tth
m ¢ c¢c'ng sublt kh[ d,ng d a tr°n ngu n gi c- sJun) .

140



Cong ngh ningiéi Gfnb
USD 2019 2020 | 2030 | 2050 ChM&CC%k?;(;‘gO) chMaoCcank?zoé]ng) Ghicha | TL
S Iiu nt nnglk: Ithéd Theb hhn 6pa oh Hinh n Craho
Cong st phat ca m tf may (MWe) 4,0 55 6,0 2,5 6,0 4,0 20,0 1,2
g\/‘l’\’;\?e)s"’” phat ¢a toan b nha may| g, 100 200 50 500 50 3000 D 1
Hi usidl "nithyfn ( %) ,'nhd an
Hi usHl " thdn ( %) , nhdrang
b3nh ntm
Ngng m8nghc@) 4,0 3,0 3,0 1,0 5,0 1,0 5,0 E 1
Ng ng theo KJhotch (%) 0,3 0,3 0,3 0,1 0,5 0,1 0,5 E 1
V. n'gikilthud ( ntm) 25 30 30 20 35 20 35 E 1
Thigianxdydng ( ntm) 2,5 2,0 2,0 15 4 15 4 E 1
Yéu du khang gian (1L000MMWe) 185 185 185 168 204 168 204 E 1
SXIiMi bY sung cho cac nha may phinM ML i
H s coéng st (%), ly thuy} 43% 48% 55% - - - -

H s cong st (%), bao gm ng ng 41% 46% 53% - - - -

@u h3 nhdnmcéng got g i
TA ©Oal @ capdsut (% m iphut) - - - - - - - B
Ph it ithiw  (FethL - - - ; - - - B
Th igiankhi . ngBh (gi ) - - - - - - -

Th igiankhi . ng IChh(gi ) - - - - - - -

MY i yrgr _

PM 2.5 (g/GJ nhién ') 0 0 0 0 0 0 0
SO, (_Lkh | €usnth %) - - - - - - -

NOy (g/GJ nhién liu) 0 0 0 0 0 0 0
SXIliMi tai chinh
nfu t € dawm uUSDMWea (| 200 1,50 1,30 1,50 3,00 1,00 2,00 C 1,46
“trongf@®) t hi 45 50 50 40 50 40 50 A 1,46
“trone HI%) | 55 50 50 50 60 50 60 A 1,46
2"3 o panh & o tr::) ¢ L 55000 | 40.000 | 32.000 | 40.000 | 100.000| 25.000 | 45.000 1346
Veh hanh & ljo tri bih ~ i{USD/MWh) 45 3,0 2,5 3,0 5,0 2,0 3,0 1,3,4,6
Chi phi khi _ nty (USD/MWe/fn KA i
L ng) 0 0 0
SXIiMi riéng vZcdng nghvi
n eng kinh rotor (m) 140 170 180 1,5
ChiQu cao tdm tuabin (m) 110 150 175 15
Cong st riéng (W/nf) 260 242 236 15
n. khid ng (%) 98% 98% 98% 95% 99% 95% 99% 15

Tai li" u tham kh[o

1. Ch s° d, i u d, 8&n gi- ngo”"i khhi 4cC.

2. IRENA,TA‘A ng | aR0ldLi Mn gi

3. IEA,Nh i m v.Ctaqig- nz& M Li Mn gi -, xu h_anglegNa@yy " ™ Ebi Mu " s200802018 30052 @ 0 U2 ¢ h

4.AEGIR,‘ R™ so8§t chi phz2 LCOE theo L"allliW[T\ d. 8§n t‘:li Vi 't Nam, 202C¢C

5 IEA,Nhi m v, gi - 26, CXm nang c¢c'ng ngh Li n gi- qu cntI], 2020 (d, t

6. ZzhangS v~ ¢, 8@ s$8nh kinh tJ] gi_a trang tr4i gi - gfn b v’ trang tr Yi

Ghi chu

A ThiJt b : Gi§ thiJjt b" c¢c,a tuabin bao g"m cl[ vdn c,huywyn.hdWeph LWt :q
Vi ' c b-c t8&ch c&h8xhibiph2 Lcgngt kW oi _sa c8&§c d. §n.

B.V,i t"i nguy°n gi--6d"m/ sdvs -@hbmp/ khh)hngi2&bhhng4.- c¢c- thW cung cblp Li Q
Li Qu tfn tkng, v, i Li Qu ki’ n tuabin chly trond€hke€nwriqht h_oE nc dth dqi
Il dp d€ i m ¢ ctng sublt khl[ d.,ng d a tr°n ngu”“n gi- c¢c- sJjun).

C. B80o c80o AEGIR v° CNCN c¢c.,a nan MUch (T i 1i " u tham khlm 1 v° 4 ° tr

D. Quy m! trang tr4i Li"n gi- ¢- t2nh chblt LY di " n v uyc-mit hW utnhgayb3ln
trang trdi gi- ngo”"i khhi ttng | °n theo kholng c&ch t. b° do LE&nh

E. Khtng c¢- khv@ tbi "It rmg.nm®t m&§y v~  tu’ i th gi_a gi- ngo”i khhi v~ g
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Céng ngh ningiéi Ng o~ i méngpcli nh

M. ¢ , khdéng chds M. ¢ , kKhéng chds Ghi
USD 2019 2020 2030 2050 i (20290) i (20590) aa | T
S li'u nt nng/k: Itheéd Thep h hn TSR oh b n Cao
E?N(I)c\?e)swﬂ phat ca mt £ may| g, 10,0 14,0 16 15,0 40 20,0 1,2
Ezl\;l)\r;vge)sm phat ¢a toan b nha may| 4., 500 1000 50 500 50 3000 D 1
HiusuO® r,tBuil j pQhnhAA4
Hi usil " thdn (%) , nhd
trung b3nh ntm
Ngng m§nghb c (@) 4,0 3,0 3,0 1,0 5,0 1,0 5,0 1
Ng ng theo Kjhotth (%) 0,3 0,3 0,3 0,1 0,5 0,1 0,5 1
V. n'gikithud (ntm) 25 30 30 20 35 20 35 1
Th igianxaydng ( nt m) 3,0 2,5 25 15 4 15 4 1
Yéu §u khang gian (1000ZVWe) 185 185 185 168 204 168 204 1
SXIiMi bY sung cho cac nha may phinM ML i
H s cong st (%), ly thuy/} 43% 48% 55% - - - - 3
H s cong st (%), bao'gm ng ng 41% 46% 53% - - - -
@u h3 nhdnichnggot g i
Tc . Etnincdng st (% mi
phat) ) ) ) . . ) ) B
Ph tfit ithiwl (el - - - ; ; - - B
Th igiankhi  nyBin(gi ) - - - - - - -
Th igiankhi , ng Ikhh (gi ) - - - - - - -
Mt i yrgr _
PM 2.5 (g/GJ nhién Iu) 0 0 0 0 0 0 0
SO ( Lkh | €usnthu) - - - - - - -
NO (9/GJ nhién liu) 0 0 0 0 0 0 0
SXIiMi tai chinh
nfu t € dat bWUSDIWe)a 3,15 2,15 1,70 2,00 3,50 1,40 2,00 C 14
-trong/fd (%) t hi 45 50 50 40 50 40 50 A 1,4
-t roné¢ HU) | 55 50 50 50 60 50 60 A 1,4
E’ﬂ ShDa"/‘th,‘vGWf - mc) Loh | 411162 | 86050 | 70.096 | 80.000 | 140.000 | 50.000 | 100.000 3
XJ&SD/rI:/IaVT/TI) & Ho tri bih iL 0 0 0 0 0 0 0 3
Chi phi khi _ nty (USD/MWefn
Kh i nty) 0 0 0
SXIiMi riéng VZcdng nghvi
n eng kinh rotor (m) 150 200 240 1
ChiQu cao tam tuabin (m) 130 170 190 1
Cong stk rieng (W/nf) 323 318 309 1
n, khl d, ng (%) 97% 98% 98% 95% 99% 95% 99% 1

Tai li" u tham khlo

1. C,c Ntng | € ng nan Micst, LS’ niv'u cBippgnhight tdp trung, cdp nhdt ths§n
2.C.c Ntng 1€ ng nan MUch, S Il€ -mph&t nlyi Ny hv " vQblg §mhin'ht tmdy hrwmg, 2
3. NREL (Ph,ng Th?2 ngHoia )®8NUTT uguw & ngi ah s ctng ngh’” h”"ng ntm 2022.

giaHo a , &
4. AEGIR, R" so8t chi ph2VLCOEN&ameo20D2Aa.Li Wm d, §n t Yi

Ghi chu

A Thifgt b’ Gi§ thifJt b c¢.a tuabin bao g“m c[ vdn c,huywyn.hdWeph Lwit :qt
Vi'c b-c t8&ch c8&8c chi ph2 ¢ thW c- s kh8&c bi 't LSng kW gi_a c8§c

B.V,i t"i nguy°n gi--6d"m/sdvé -@0bip/ th)hnyi2&bhhngd- c- thW cung cblp Li Qu
LiQu tfn tktng, v, i L'i Qu ki ' n tuabin chUy trong_'eph:el‘hr’?gnhtho@nc(:bthdml[t
Il dp de, i m._ c clng sublt kh[ d,ng d a tr°n ngu n gi c:- sJun) .

C. B8o c8o0 AEGIR v CNCN ¢, a nan MUch (T i u tham khlfm 2 v~ 4 tr

D. Quy mt trang tr4i Li ' n gi c t2nh chblt LYi di  n v c thw thay L™
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Cong ngh ningi6i Mongni ngo” i khhi
USD 2019 2020 2030 | 2050 | M %h&k?fg,‘?o;rm chMéuCcr{ouk?zoc?E?O) Shhl,i L
S liu n & nnglk: Ithéd Thep hi€mo hhih hhnTh Cao hh
Céng sl phat ca m tf may (MWe) 7,0 12,0 15,0 12,5
Cong stk phat ¢ a toan b nha may (MWe) 35 500 1000 15
Hi usil " thgn( %) , ‘dhanh
Hiusil ", thdn ( %) , nhdtang
b3®nh ntm
Ngng m8ngbhc @) 6,0 4,0 4,0
Ng ng may theoRhoth (S tufn / n £ m 0,6 0,6 0,6 3
V, ngikilthud ( ntm) 20 25 30 3
Th igianxaydng( n £ m) 3,0 2,5 2,5 4
Yéu du khong gian (L000MMWe) 185 185 185 4
Stlidn 5 sung cho cac nha may phi nhic
i &
H s coéng st (%), ly thuy} 43% 48% 55% - - - - D
H s cong stiil (%), bao'gm ng ng may 40% 46% 52% - - - -
@Cuh3nh d¢riodrg sty i
T c . UL ngncang skl (% m i phat) - - - - - - -
Ph thit"ithiv (Bt - - - - - - -
Th igiankhi . ngEh (gi ) - - - - - - -
Th igiankhi . ng Ihh (gi ) - - - - - - -
M1 i yrgr _
PM 2.5 (g/GJ nhién’liu) 0 0 0 0 0 0 0
SO, ( Lkh | ©u8nhh %) - - - - - - -
NO (g/GJ nhién liu) 0 0 0 0 0 0 0
SXIliMi tai chinh
nfu t € datnloUSDWe)a ( 5,50 2,65 2,00 4,00 7,00 1,50 2,50 345
-trong/id(%) t hi 80 65 60 A
-t r oné Hi%) | 20 35 40 A
Vdhhanh&fotric 'nh ( USD/ M) 155.000 | 125.000 | 65.000 | 140.000 | 180.000 | 52.000 | 81.000 c 45,6
Vch hanh & fo tri bih ~ ilUSD/MWh) - - - C 4,5
Chiphikh E ng (USDIMWell nkh E ng) 0 0 0
SXIliMi riéng VZcdng nghvi
n €ng kinh rotor (m) 150 200 250 1
ChiQu cao tam tuabin (m) 100 170 180 1
Cong st rieng (W/nf) 396 382 306 1
n, khi'd ng (%) 94% 96% 96% 3
Tai li" u tham khlo
1. Hi " p h, i Ntng |ARB& o oG§o VTQJ"tn"‘icfruguy"n,Z@Zﬁ)- ngo’i khhi‘to“n cf
2. BVG Associates, AL, tr®nh,2020 n gi - ngo’i k h hi cho Vi t Namo
3. Borg M. v tengnghos§ ,c8c kAt cmu nYi LYi mai cho ,p0B.t hXng tuab
4 Ng©n h” " ngLiThtJy 3gnih iLli Mn gi - ngo” i k,0?20. cho Vi Mt Nam: C8c kAt
5. AEGIR,R” so8t chi ph? LCOE th20@0. LMa Li ©&m dx §‘_n tu i. Vi Mt qu
6. M. Aquilina, ALdp m* h3nh chi ph2 trang tr Yi I,2014n gi - n i v,
Ghi chu
A Thi gt b Chi ph? tuabin bao g"m chi ph2 vdn chuyWnoUdhipv L Hg
b-c t8ch chi ph?2 ¢ nEhW c - s.’__kh§c bi t L8ng kW gi_a c8c d,
B. V, i t i nguy°n gi-—6dm|/sd"vc')"—(ifhbtp/m)hnglﬁasphrnngn- c - thW cung ¢
Li Qu tfn ttng, v, i Li Qu ki n tuabin chYy trounglephnehﬁgwhth__oén
I dp d<e, i m ¢ c¢c*ng sublt kh[ d,ng d a tr°n ngu n gi - ¢ sJun) .
C. Vdn h"‘nh v blFo tr3® cung cblpmcho nh” m8y ¢ L nh . )
D. TYi Vi t Nam, c¢c8c L a Liiwm - thH mg Lnga’ii- Khhingm:-brtg hn gii ng
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9.nl "N TH, Y TRI U

M t[ c*ng ngh’

Nt n gnglth@triQu L «c kitai@hdcchonfimec L2 ch kithBkcldhaNh tntmniQ L i

| ©uinhi,LaRanced Phgp, dikanhlintm” @ H8dBi vy M t/F nmt M “Agcdng , t
sl HE a  n L mgbi (8o gm th y triQu, sébng vacaccongngh £ ngn gd&@ d €hng kh §c)
giivaokhdng hhn 500 MW. U yguanvici °krh,ait rt'ohegipy thiQt nlg« I t€hu  h %
chiynh@@ hhnggn fih€ nlticacngin n £'mgbMi ©inhl1a60 GVcongsill UL v o nitm
2040 [1].

ThytiQlakiqucal chippdht mHutr ivamtb  t r/impoy,ichipWd | dgquayca t H Ehu L

k8th, y triQu c6 thNla ban nlat triQu (hai Fnth y triQu Ién va haifin th y triQu xu ng m i ngay) hdb nhd triQu

(m tchulBth ytiQumi ng~y )’ ng ti\ytriQola m t8giin- n £ mgbif ‘6 n henf@gtamg kh
d Lo&n ¢yt hiulvi c'& cvih 14 ban nht triQu, v i chu l<8kéo dai kh¢ng 12 gi r & Chu
k8thytiQu cl ngd i thed ahy B tiQu ‘mvatriuthed 14n g Ty . Tr Ehriri@u gaiganic L o
netiQu' mctfi LangXdyh®©a t heoltbt rthk g ldirin,om  HERRn §1ing nhau. Khi

mib  t rginagth It o £ nggunthdrb@ltufn, MHUtF ivaMHbL  t r £ n g v y tnhay khinhin 9 0 A
t Tr 8| clthytriQugaMHutr itri ttiéumtphfnl cthytiQucaMHb  t r Wth g WA fay, dong

triQu L ‘am gnh nhdl 1a triQu thep. TriQu  °~ sagBva triu thi cach nhau 7 ngay [2].

o Gdzy
— ‘/\ -
¢ NA d dz ¢N~7\!dd2 ¢ NRA d dz ¢NJ\\ddz

o 10 o ———" oyt fs \ Qe ——
o 1], )
° M TR .wn T
O 00~ ILIRERIN S " Hedooesdeae bt L b AN
~ \I‘!] “‘”|‘,‘ il LY |4- ATAA

05, LJ,.I y .“ ‘HQH""
*(f))(_) 4
> W : ',\ o
EE 2 ﬁ“lXﬂ[ 'Lllil ," !? Wi I'lll ih {

0 A

¢CKER
ASA

Hinh 57: Triu  yag va trizu th p theo chéi thyi gianvaquan M~ n g oigi d raYiytxe I diong tridu.[3]

M tthong S quanfrn g | i ° Jintaigpgugén thyltriQu la dong tru, las chuyt nggca .c€v ™ | €u
| @ g . o€l i ° fhsgénauing ¢athy triQ. Tai nguyén dong @ bih “il  t h aegoconl Knh sin

v, i dong nthh nHila trong thi k8trung triQu. TriQu xu ng (khimc .rc€ L a mg ) X nfy ¢6@dng cfy

ILn  hhtchatsovitiQe "ex@@khimc c€lLang | °n) .BHe nh€hn gan qameam Ly h
th ytriuvatc € adongtu.Gn | €u Qdoegii nh®€u I}ilhélonggrle hclMge&c- th
khai t h§c ngtiytriQn t ngh ®meyg corginghnay wa ¢ h ‘@ah clhi@ trén quy mé toan

cfu.

C8&c n h"nthn8riQ khaithac schuyd  rdgca rc@WnNxWHL in.Cohailél nh ™ nim§y L i
triQu chinh:

Th, ytriQu dtich a: Nhin chung, cong ngmay Higi' ng v i cdc nhamay ity * H. Gn xayd ngdtha

IWeh amt ~h &, @l@ vading s chénhlchmc .t @Mjuay tuabin va@ xud i | d\téng

b /dichacot‘@s dng thing qpa§ms&ihGl othrenb triQupi gt phak |
L'innh tri@u | °n vrhaiphu§t L i

Phg§MniytriZuxihgg Khi ceh@ trdngab hmm scogosibiv hHy d€hng, c
cacng(xemhinhg® ‘@ LW h o, coli®ra.Khicfy r a n gslam quaytusbin.

Phg§MnhyirizZulén:Ph€hng phighprinpyh€ehng mhi@punpg.§tTrlang ph<€hn
n"y, d¢nghea® he@gdg c |.c” phiebid /4L d€hng ¢adchthphia bt €
sang dthzaa Tuy nhi°n, ‘pryi@mmigquphht8np dnothghc nhies @, tramge

t Tn@hp  EOu KNS yh tprith d
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Ph§mhdichds: no©y |~ pjh@kaghph&phiehng ph&p tr°n.

a/ !

C\j

H3 nh 5@ha may ki Log .choa.[4]

Cacnhamaythytriuf tnhdi  HIUnHng v %o g n A € gaohdd phen vith ytriQui | n (chénh
chgiamc m@Qcaovathp)vamc  H°y t £ n gW hinnchd&vQphia k biw [2]. Cac
nha may thu triQu cé thAl ‘& thil} k/jtheo hai &h g b thly triQu  Vfin th I triQu.

wnop thyy °tmrigaan LJn vi‘"c x©y d ng m t cblu tr Y%c

n€, ¢ tri Qu cao, do L- tYo ra phfn ch.  a n€e ¢ ° m,
wnt m phg8 thvynaCalitdptliph§ Lt8vy x®yZd ng d a v o b’
ntng. C8c Lfm ph8 th,y triQu ngo’i khhi gfn LOy
ngtn n€ ¢ ho"n to"n nh©n tYo ngo i khhi Le ¢ x0Oy

O | ppthd tridu 0 6 m pha thu tridu (c) Hehwa thd triddz y 32t A |
Hinh 59:Cac g i oplthvy trizu [2]

Dong triQe: Thi/t b chuyd " il n £ mggth yi ti€ quy md | n 1a m t céng ngh phat trvd nhanh chong,
LHobitla® Anh. Trongkhihth n g BhathytiQu k hai t mgdochénh bhgn cl Gt €6ng

ngh dongtriuids dng nly n. tingunglgedongchydothytriQu t hiay Havycgelan L€
dong triu. Nguyén ly hét  nggadongt@u t €©mlmrhge tc § ¢ ‘miid. Thansvylc D§it gio, | ¢

td, ngc nle€dngWluay tuawhi h.  dneb g hn KBBOFmrEn cb telb ra

l“@g nlintmyg Th® k2nh rbonhoafct @aycgm L(~ 10 v, ng/ pQ Yt ) .
n"y clng c¢c- ngho&phHi "&b ¢hdahthi rh ha av @l ¢hbr@ Wiich. ng

Vi mUhgbWwird@ /A0 t Eng oWt quanirngdM x e m i & i@&c nHA may dong @i

| "° ncg€clacacdongdly ‘lcdbrabicacngunthytriQvacacngun k h § ¢ ity thaovaol

v uka e

tri, hinndhggab biw v 53
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Cac |1 céng ngh tuabin cho nha may dong@i g m [2][5]:

wTuabin t¥W®cchghhg; ch¥%ng hoUt L,  ng gi ng nh€e tuat
tr.,c ngang v° tUYo ra Li' ' n ntng. Thudt ng. trong n
wTuabin tNQuwy°mntgdsc holYt L, ng t<€hng t . nh€ tuabin
m t tr,c th3ng L.  ng. D, ng trlQu Il "m c¢c8&8nh quit qu
wT"m nO©ng thud Kk x¢ bldham ©hign g hu’ . c L€ ¢ gdn v, i m
tri Qu chly hai b°n c¢c8nh dXn L’I]n Il . ¢ n©ng. Chuy Wn
| ¢ LW chuyWn h-a th" nh Li " n ntng.

wC8c Ltu bnNt (thiDdDtnigNthi Qu echfgyVegomaumi ¥: ng dxXn,
v tYo ra ch°nh | c¢ch 8p sublt ni Qu n"y dn L/J]n d
L. ng tuabin tr ¢ tilJ]]Jp hoHc s, ch°nhkhbngkhh §p s u blt
WwTrAc v2t TAr.chiweetdesrrchi medes | ° m t thil]Jt b’ h3nt
quanh m t tr_c h3nh tr, trung t©m) . Thi Jt b’ tiJ
tr°n/qua c¢c8c tuabin xodn " c.

wDi Zu t hPiyQu rtifZuy tri Qu | " m t thiJjt b c¢c- gdn tu
di Qu 6bayo6 theo d,ng th,y triQu, theo h3nh s° t§

Hfu b} cac tuabin frc ngang vatrc . ngs dng ¢ § ¢’ cai§w itckn kr €rotor trung tam, théng qua

hps, t‘.rG|V|trcmayphat Mtlod  k h‘Scqj,i 1a tiadin tam h, cothifklk h§c, c8x c§nl
gdatréntrctamh b ° t hi;toonggn,t nlg ton hccH,'y(qba gnipenéquayvad r'ma. Lhu

L \ih ¢ a thif k/Jnay la né khoéngfmmh ps . Thilf b khéngco hps L ‘&g i | mS&nytruyh g L i

tr c ti/p [6].

(a) Tuabin € ngang (b) Tuabin €0 Wt () ¥mnangthul' © Ré&ng S

6 R Bu b¥(Thid bhi%u wng Venturi) (e) TEx vit Archimedes (f) Ddu thu tridu

Hinh 60: Cac loi tuabin dong triu [2]

T ng quan Qcac d an dong thy triQu cho thsy gfn 2/3 t ng $ f h p may phat tuabin 1& dr, ¢ ngang [6]

[ 26 ] . a,Hflo hllcemcdn mgy LAgbtd kkul'hc 1 ngc HiEen cac tuabin.tc ngang. S phat trii

t €h nlg a ¢6ng nghnay pin anhst ehnngcandyi c§c tua bihlﬂk]]gu . Nkete n
cl ngc L®angddkiint n'gr ngd dang va tinh phqust, vim ts nha phat tiv td trung vao cac
tuabinthy  dgnic i n g We & trittkhai trén séng.
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Tuy nhi °n,. ngkifjmmhi@ il ® khdcmgoai cong nghr. ¢ n g a atgW kha® Tht T n@ do
L - L ang .lcuyhminh thd v. MK du cac tuabin_tc khdng ngangh con nh h h n Qnv@Qquy
moévas!| @g,cuc Luymagthsehit tht Tn@wh c h}eic v cotisEs mcod s cthh tranh
Ln hhn.Qpay&sthnethsy r »_ dh b o vQeac d an dong thy triu L' a B g nghvad
ki/p trivd  k h ‘acimjnh .a@ong hinh sau:

/$y3 adzy i REKYIRDKAE OgNAddz GKS2 €2y A

W ¢dzZ oAy (GNQRO Wcdz 6AYy (NI

5° o0t+2 Osty3a adzyid Oql R53y3 (Kgeé (GNAddz @t O

251 MW > 3

/It O R
theo quy
K2y Of

Céac nha pha
i NRA by

TRL>6

1 645 MW

Mc¢dzZ oAy (NRC M7 Udz 630k i NYzy:
¢NDO ONG o mc¢dzZ 6AYy {GNRC B Khéac

b3dztyY /T ae R fARdz yNy:

Hinh 61: Cong sut va cdng nghdong trizu L aon lganhwa theoxlbao [26]

Cach phanldthi/tb th haicothWwd a v "sduclhact _ovaldH c H@n L

ThA hM:LBaotghmJtgb' L€ ¢ ¢~ L nh d€ i L&y bi Wwn.
40m. C- c8c ph€ehng 8n sau LW ¢~ L nh tuabin xu'n
Cit LM tthapthép hinhnghdbkifchl tuabin "¢ HESH el By vbi t wgdtiém L €
k/T cBl nay. Thi k/jnay chphuhpyvi L £©u chi€ La 3 Wm° fcll 010 h ob® (mswip

Mongcc:. Ph€hng § 0 WTkgcBt hra-mhaohfi cCh @nHIL t r ° W, cic&gthép i

L& L - ng ‘tchelo trangk} cbt  tuabin. CccOth\ ‘& " ¥ i mi ah g tustthu ¢ vao I

EH LBy biwithQn L § .

Trangixc: K/fcBl  Euabi ncévnhl @€l Wy tbhit ng quana§ogprigfehvig ti
d m tk/chhdanHg 200 50 m i Fulg a kK chl | tuabin.
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1.1 6LJ Sey3a OT

L) Sey3a OT tt yTA
Kel) asn @t Yi e LKt G
twngy3 GKLyK SA3y yN
(YA o2 o0& owvy3a Of L

2. Canh

/ KAddz REA Ot yK |
jdz2t @8 @uvA GO Se
SAY® /sy3T adzmia ¢
Ot OKO&rg ez S RO
4DAt S]]

DAY S$J ft K= 1Kdzy
1K2Yy3 HHYZI LKG Kr
SAddz 1Ay Steé oAdn
OKAddz OF2 Gdzt oAy f

NRy3 thwpy3I R
Sdy SauyK Ot yKo '

OK2 GKAdG 0173
g O0+tO GKAdG 1d
O Yeid an LKWD
}
n

Hinh 62: Thit KA® u tric pi\ dxa tréntzng fxc b taurj8] L

(@) (b) (© (d)

/el $ asy3a O ¢ Nk y 3 /| KNy $Sd

Hinh 63: Cac i ¢ lX@mA blthAhML! u tién [7]
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hMTthidjthai: n"y ¢- thW n"i v° L€ ¢ neo xu ng
Jt b° n" i n"y t€ehng t8c v,i c¢c8c d,ng chl[y ntln
n to"n whi%s h©Oyp new kvh'ai th&c nktng | € ng ° L, ¢
mong mu'  n b33lng c8ch s’ d, ng phao v° dOoy. Tuy
n“o LW x |IT nhiQu thi/ft m L/reoyi s¢ meo tlodwn °
vdy L i v,i c¢c8c d«y tuabin n"i hoHc n a ch3m
y hiwWm tiQm t”"ng c_,a t"u thuyQn; b gi.,i hun °
hMBalbogbha: c§c thi/Jt b" c¢- thW khai th8c nktng
n"y vXn Lang L€ ¢ ph&t triWn v° ch€a L€ ¢ L



Hinh 64: Cac loi ¢ Hx@ac thit brthAhMtho hai - HMthXng neo s dAng day va phao. [7]

Nh€ Qo Jtcr @0y, cdishdhhkeam g®Rbhtnhinte€g t i nguy°n cho
triQulavchfcga d, ncgvi HRud cac tuabin la th} k/tr. ¢ ngang vatre d ¢, nén tai liu nay ¢p trung vao

cac I thi/f b nay. Hu W} cac tuabincé t | didong ebt ithiit 0, hlOm/svitc  ¥ch h " n'md | T
trongkhdn g I 3% mEvatt , & nghdt  nfcatuabint4 JA5m/s. Datrénnhnggiatrn * y',ng L €
cong cong sl ¢ a tuabin donthJ < ¢6 hirh dth g t€hmga ¢t uabi@n ngigthAbi@ir » h
b3 g * ngebng cong dlim@Xichomt t u a b i ncthahi Miahg hir.

t

- /

1000

" ///
0 05 1 15 2 25 3 35 4
¢t O S«

7ARy YR
\

H3 nh §rg congicdng Su m, u cho tuabin dong teu. [9]

Trén toan u, Fu W cac d anthy triQu hin cQ" Ahh, Phap, Canada, HoaBKHan Quc va Trung
Quc.MHbducobbiw d"i ~ 3260k hkem mhemdg "mgth§yyiQn i IL®a v~ o
vchhanh@Vi't Namc Tr €  ts«b°cn o dmvi dx8mdndd anthy triQ® t'nh Binh

Thudch. Cac nghién_au cho Rag vung bt QuUng Ninhcot@n n t n g * ngbi ¢h yitri€ va song) cao

nhil M, tkhuvct@Qn ntng€lk'h §vc%1gslghgeong Cu Long; tQunaycothiéhguan L i

LU cac B Qt i " ntgr.© @8ich ch® thy,” Vi tNam,tn g n £ mggh yltri@ cé thakhai thac

(d) |~ 1753 rgedm/steorthikha thac 1a 5GW. [10], [11]

nfu v~ o

Tuythycvaold nh” fuw®yghinhddWat s t hdym ¢ c@Qhdbchuyt rngca e
do dong tfu. Cacdongfi | ©u [Kladongghyprit c | n @l -cn gt vaitro quantrng nh€ |~
n £ ngn gfdao.
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nfu ra

nin ntng.

Cing sublt LiWn h3nh

Trén toan €u, cong skl Hujuy mo | n thu ¢ vQloY  dplthu triQu. Quy m6 nha may cod h d iyt d'@

10 MRV lc§c nmln mBln Lnh<€e nNthytiQm8lya LRance ‘wnthyM@&h m8§y |
Si hwa tr °n’ 2a0k8vV ngWts dN§€ t ©h nog QKLkktrién kipa@h]gi i co th'W quy mo

L n hh@,codthi ° frcdhsStinhbag GW [ 12] . HDWhihhcalod * mdep “dehdy L

rHl khac nhau tay thic vao din tich $t c6 va ngun tai nguyén thy triQu.

NgoUtr ¢ §c t uabhi nh Lnahm gidkchihgdd c& vlhilnh<€ Mey Genn i mMt2 Gha i
va Bluemull Sound (Nova Innovations\k t h § ng 4 n L' rth n@ hilf @ dongar@i©EM khac hin

v Lang t thophagtridg i mfurny ChBu Wi cacd antrinhdinhdd t W2 [Dio L -H ¢! n
L \W hinh Rm trong khgngt d @ 1 MW hlhn 1 0 @ndbhg/tiQu NleyGen Pentland Firth ngoai

k h hibiwiphialsb Scot | a'ncddy Hitheonmg L ¢SFhadi kiffis8lam ttrongnhngd an|n

nhily, i cong sl ° & éBinh ph phé duyt [a 398 MW.

Cblu h3nh ttng gilm ctng sublt

Vicveh h” n@khMih thngthytriQiph thucvaoldd tuabi n vid ‘o€ gngpty§t L i
nhienco nfuchih "kt€©k h § ¢ nbcad ah & d tig&anh cong. Noi chungg, th' n g Qulkhivd
vch hanh linh h&t v ¢ thig ] LW ‘E¢n ngeong sklti L a “tndp @y cdhgediil bag
c8c@chHnhfc tuay d a trén ngun th y triQu. Vi ¢ Qi khivd tuabin trong mt h th" ng g m nhiQu
tuabinnffmti  €u U -ngval§ro " h € nlbdag cach ap chg khdng cach tngtuabintrongct €
c- t/adh Hdecah th ng trong chu 8th y triQu . Wb ¢ d dbll hinh dong tQu la tai nguyén nay
ddLo8&8n hhn giWapdng aic cbip °k:l€BAh‘solétdatrénd b§oMil ©ulnh’hae s
Tuy nhién, vic Q@i khiwi cac tuabindong @ ¢ Ifm gt #n hc &icki nthdt | ni khdo nghi t do hin
t“@gnhiu rfgcao.En t Fpnyfutf b~ YW L8 nhnghahihb. “irv.i t Bggathy triQu,

t €hnrgh €y t K tuabin co i’ ‘& t t[m gonggstil nhanh chéng trénmdlir n g . Hahwc n
kiwh soat caccac ngchophépi €ulnh’hag sift hhn.

hu LiWm/ nh€ ¢ Li Wm

u Gt:i

wNktng | € ng sUch, khtng ph8t th[li trong qu8§ tr3nh
w Mdt L, ntng | €© ng cao hhn so v, i gi-. V3 n€ ¢ nH
hhn t. mnth, K hthny, anHic d% d[i t ¢ L, hGp hhn. ni Qt
gi 'm chi ph2 thll]t b v" vdn h”"nh.

wC8c thing s th,y triQu nh€e th,y triQu h”"ng ng vy,
ntng |1 € ng t&i tYYo bifJn L i kh&c. Hhn n_a, t ¢ L
tri Qu €u LiWm hhn gii-n vt'2rmsh nlgi tmotngc vda, & wi[ic tdiur
wTu i th so v,i h" th ng Li n gi- d"i hhn.

Nhic @i

wClng ngh Lang gi ai LoUYn sh khai, v3 vdy kh[ n-
wChi ph2 Lfu t€ ban Lfu cao.

w Kh Li Qu ch " nh theo nhu c¢cfu ntng | € ng.

wT8&c L, ng LJn mti tr<€ ng t¥%y theo v  tr?2

Mii tr<€ ng

MHodivic p h§tt cadnha may fty triQulakhong co phatfh nh@ddg HEic §c nhd m§y |
conhiu t Sagbéringoaimdiy khoginl €T L ¥%n gMaeng tt mgd clwo cac t &n trén

toan ¢u. M ts t § cng ay bao gm:

wNh_ng thay L i vdt I'T L i v.,i ngu“n n€ c¢c v~ c8&§c |
s L a LiWm, trong khi m ¢ n€ ¢ gilm " c¢8c L a L
wS thay L"i tiQm Xn vQ chblt |1 € ng Lblt xung quanh ¢
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w S, thay L i vQ mtci Q€ satur kQu x©yddngg c8c c!lng
L'JJn s_. ¢ kh, e c¢c,a La didng sinh h ¢ trong khu v, 6 c.
wC- t8c L ng tiQm t " "ng L°i v,i c¢c8c ng”"nh c¢clng ngh
ving n€ ¢ nh<€ mghe npg,hidu,l ‘ncthngr ™ ¢8c tuyJ/n L€ ng

T&§cnd ming tdd® o&nct nle@ dadkhdvclaneh v °  ntg§rcl 1ag sidh he

trong khuvc L <¢h dkémiSevern BarrageAnh b L' 3 n ht rcohn g tthdp K mhb du khu vc nay c6

tiQn ntng  mghrygriQl € ao. The@nyg nth ~ ntmgtyiQu Kislaya Guba Nga Y« d
h gifm th y triQu, giim  Ingebun bid, giim | €o g | ettt khuv ¢ ¥ chia abra b\, va tac

' n g ‘cclg atuabinlén sinhat pho duvaca[13].Mkinhnghim v~ L § m h'tngfi©§ hmin, <c §c
§n trong tWeh8 g bm tisiebic Qiayt h

Cl nfn d ©uog kfiéngmhitlic[cacd § nQiL ¢ - . hy tBecclTrong mts t Tr@hp, dthy

triQu c6 thWmt h ¥2¢ tinli K} n' i va du Ich. Trong mt s t rr’@hp, cacd andongti@ c 1l nfdanc - t h
gifm I, chdbtfm t 2 ¢ h . ¢ chophép anh@ngbir i xuyén xu ng va kich hét cac loai thc vd
phidun hoa,coétacoh g tdyéhgiti'c + n  ct2dgahén.c

Vi ¢ | " m

nivi chou iAucainm@gEmc ti °u 10 0ngBW/(bankgm gn 4 g thly t8Q) <€
mang H 400.000vic | "m v o @tm” 2050 . Nubhap4®00 Vi¢ lanctrén i GW phat
tivi nt'mguit@ €hng. [ 14]

Nghi°n c¢c_u v"™ ph8t tri Wn

H3 nh 6 6unpl@itréhicvatdocongngdin t ngnguil d_ _ng [ 14]

Mioducéngngh!l i °n /Jquaonabsdng€echo npthyyogiQl €« | ©u,t Mcd@ng v
nhiQu  d & Wthat trMd. Congnghldbcha c¢i ng n h @ngtiQncg thAli ghphan 161 1a lod 2.

Hin ¢ - khungphdt&Wi bongghghS. is ntmgd L@ €hng cc - Btséing Qcbihg

ngh (TRL) . TrunggHa@®®i NEm@u | Aou (‘EnMigRl ) Hir i cihetsiuy nhd
trénthgi i "Ee&ngneh WeHbchngcH TRL. Nhett©nh HWoy,depohgthygh
triQu  'lceild m c TRL 7-9 trong khi cdng nghdong triu v L ‘aqiigathti@ ot h€hng m
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