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CHUONG 4. PHAN TiCH PO NHAY VA THAO LUAN KET QUA
4.1. MUC TIEU VA PHAM VI PHAN TiCH

Két qua Chuomg 3 cho thdy hdu hét cdc kich ban PV-BESS c6 NPV am khi dp
dung khung gid dién hién hinh, dic biét dudi md hinh TOU. Diu niy cho thiy cdc
dyr 4n PV-BESS hién khé dat hidu qua ti chinh néu khing 6 co ché hi trg bd sung.

Trong bdi canh d6, viée phin tich dd nhay theo ci hai chiéu ting — gidm cia
bién diu vio 14 diy dii vé mit hoc thufit nhung clwra thire syr ciin thiét, vi:

- Thir nhdt, cic bién ddng theo chidu bit Igi (ting chi phi diu ur, ting 18i sudt,
riit ngdn vong diri BESS) chi lim cic chi tiéu (ai chinh xdu hon so véi kich ban co
s, von da khing khi thi.

- Thir hai, muc tiéu nghién ciru Ia xéc dinh diéu kién can thiét dé dyr dn dat higu
qué tai chinh, thay vi lip lai trang thai bat lgi 43 duge chimg minh.

- Thir ba, trong thye tién Vit Nam, chinh séch h trg thwéng tip trung vio gidm
chi phi vén, hd tre cong nghé va tdi uu quy hoach, tire li theo hudng cii thién hiéu
qui dyr dn.

Vi vily, nghién ciru lya chon phén tich b nhay mdt chiéu theo hudmg tich cye
nhiim tré 1 edu hai: “Mire hd g hodic thay ddi diéu kién dén diu thi dy an PV-BESS
dat hidu qua tai chinh?”, Céch tiép ciin niy vira dim bio tinh khoa hoe, vira ¢6 gid tri
dinh huéng chinh séch.

Pham vi phiin tich dwge @p tung vao:

- Hai cfiu hinh BESS dién hinh: 10%x2h va 20%x=4h;

- Ba mirc gigi han truyén ti dai dién: a = 1,0; 0,8; 0,6;

- Céc chi tiéu danh gid: LCOE, NPV, va thanh todn cong sudt F (néu NPV<0).
4.2. CAC BIEN SO PAU VAO LUA CHON CHO PHAN TiCH BQ NHAY

Phin tich dé nhay trong nghién el ndy tip trung vio nhimg tham sb ¢6 dnh
huéme trire tiép dén két qua tai chinh cia dy dn PV-BESS. Cic tham s6 chinh gom:

1. Chi phi ddu tr cita PV

Chi phi ciia mb-dun PV hién nay tai Vi{t Nam da gidm thiip vi dn dinh hon, tay
nhién viin cdn xu hurémg bién ding gidm thip hon trong trong lai. Trong phén tich
d$ nhay dudi diy sé phin tich bién thién cha chi phi diu tr cho md-dun PV
(USD/Widc) vi tic ding ciia nd dén cic chi s6 LCOE, LOOS, NPV vi F trong méi
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mé hinh xéc dinh gid. Phén tich dd nhay cia chi phi diu tr bién thién giam 20% so
Vi gid tr co 4.

2. Chi phi ddu tw ciia PV va BESS

Chi phi ctia BESS dang e6 xu hudng gidgm nhanh trong twomg lai. Do dd nghién
clru ndy s& phdn tich bién thién cha chi phi ddu tr BESS gidm 20% so véi gid trj co
sd, tic ddng dén cic chi sb LCOE, LCOS, NPV vi F trong cic mé hinh dinh gid.
Trong d6, chi phi diu tr BESS bao gém hai thanh phén chi phi diu tur theo cing sudt
(UST/KW), vé chi phi diu t theo dién ning (USD/KWh).

3. Vong dii BESS

Vang i, hay tudi tho, cia BESS 14 yéu t6 then chét tdc djng dén LCOE va
NPV ciia hé théng PV-BESS, trong d6 wdi tho ciia BESS chura cé minh chimg viin
hanh tai Viét Nam. Do dé, nghién ciru néy s€ phéin tich 4 nhay cda céc chi sé LCOE,
NPV va F trong cde mé hinh dinh gid theo bién dnh hwimg va chu k¥ vong déi cla
BESS. Cy thé, phin tich d) nhay s& thuc hién theo hai gid dinh: (i) vong dbi cia
BESS 14 20 niim, trong (mg véi diu i 1 lin cho BESS; (ii) vong doi cia BESS 14 10
ndm, nghia ld cln thay thé BESS sau 10 nim vi do d6 diu tr 2 kin cho BESS trong
dong dii 20 nfim coa dir dn.

4. T¥ 1§ giéri han chng suit (a)

Nhur di duge d& ciip tir diu ciia nghién ciru, mire d6 han ché truyén tii co thé
inh hwimg nghiém trong dbi véi higu qua phat dign, higu qua kinh 1é-tai chinh cia
cic dy dn. Do dé, céc hé thong PV-BESS ciia cdc NMDMT ciia 3 khu vuc dang xét
theo cic gid thiét vé gidi han truyen tai a = (1,0; 0,9; 0,8; 0,7; 0,6). Phin tich nay
ciing 13 mét két qué phén tich d6 nhay cia cc chi s6 LCOE, NPV va F ciia mdi nha
mdy theo timg mire giéi han truyén tai.

5. Lai sufit vin vay

Nhur da trinh bay & phin trude, 18i suft chiét khdu duge sir dung cho phiin tich
dong tién cia cdc dy dn trong nghién ciru ndy 1a WACC (véi WACC=10,921%).
WACC duge tinh todn trén co sé co ciu viin vay'h-'ﬁn chit s hiru 13 70730, 18i sudt
binh quén ciia ngudn viin vay 6,912%/nam va liii sudt sau thué ciia von chit s& hiru 1a

12%/néim, thué thu nhiip ciia dir dn binh quiin gia quyén ciia dyr dn li 8,25%/ndim.
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Khi 13i sudt cd chinh sdch wu d4i trén von vay, hode chu dau tr tim duge cée
ngu:?m vén vay hﬂp din hom, thi s& giam duge WACC cho dy dn, tr d6 tac dong thay
déi LCOE, NPV va F cila cdc hé thing PV-BESS cia céc nha mdy. Do d6, nghién
ciru ndy s& thyre hién phén tich d4 nhay cia ciia LCOE, NPV va F ciia mi hé thing
khi bién s 1ai sudt vén vay gidm 20%, khi d6, WACC cia dy 4n gidm con la
10,43 7%/ndm.

4.3, PHAN TiCH DO NHAY TRONG MO HiNH LCOE
4.3.1. Anh hwémg ciia chi phi ddu tw PV

Két qui cho thiy, khi chi phi diu nr cia mé-dun PV giam 20%, tir 0,22
USD/Wdc xudng 0,176 USD/Wdc, LCOE giam khoang tir 5-7% tiy timg Kich bén
BESS. Vi dy, NMBMT Lai Chau vdi cdu hinh BESS 10%x2 giér va a=1,0 thi LCOE
hé théng giam tir 5,58 xudng 5,22 UScents’kWh, wrong irng gidm 6,55%. Vai BESS
cong sudt va dung lugng 20%x4h thi khi chi phi diu or PV giam 20% thi LCOE hé
théng gidm it hom, khodng 5,07%. Cic két qui trong tr vé d§ nhay cia LCOE ddi
v thay dbi giam 20% chi phi md-dun tai céc nha may Ninh Thufin va Binh Phurde
duge trinh by tai Bang 4.1,

Tir d6, mire gid ban dién 1di thiéu ciia hé théng PV-BESS cia cic NMDMT &3
khu vye Lai Chdu, Ninh Thudn va Binh Phudc s& co thé gidm tir 5-7% so véi kich
ban o sér, Khi nfing kha thi kinh té-tai chinh dwge mé rong thém cho mdt sb hé théng
PV-BESS tai 2 mién ¢é gid trin thip Ii Ninh Thugn va Binh Phurde. Cy thé, khi gid
PV gidm 20% thi NMBMT tai Ninh Thugn s& khi thi kinh té-tai chinh dén kich ban
BESS 10%x2h véi a cd thé giam t6i 60%. Tuong . tai Binh Phurde néu tit ci cic
kich ban BESS va gidi han truyén tai phan tich tai Chuong 3 déu c¢6 LCOE cao hon
oid triin, lam cho céc hé théng khéng kha thi véi viée xdy dung BESS v cit gizm do
gidri han truyén tdi. Nhung khi gid PV giam 20% thi NMDMT Binh Phurée € kha thi
kinh té-tai chinh vdi BESS 10%x2h vA gidi han truyén i gidm duge di 80%.

Bén canh tde dong thay dbdi LCOE, nghién ciru cdn phin tich NPV cia cic dy
4n tai mire gid trin, khi gid mo-dun thay ddi gidm 20% vi gid ban dién i mirc pid
triin, s& tie dong rit 1on dén NPV cdc dy dn, 6 thé lam ting 161 hon 100% dic biét
v khu vire ¢6 loi thé gid triln cao nhw mién Bic va khi khéng hodic cé it ciit giam do
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gii han truyén tai. Chi tiét trinh bay chung thay ddi LCOE va NPV ciia céc nha may
tai Bang E.1, Phu luc E.
Bing 4.1. D3 nhay ciia LCOE h¢ théng PV-BESS ciia cdc NMDMT khi chi phi diu

o mb=dun PV pidm 20% (%)
Nha miy BESS a=1,0 a=0.8 a=0,6
Lai Chéu 10%x2h 6,55 6,53 6,57
20%4x4h =507 =507 =3,07
Ninh Thun 10%4x2h 6,49 -6,50 6,33
2txdh -5.03 =503 -5.05
Binh Phudc 0% 2k -6.61 6,61 6,63
20%x4h =510 -5,10 5,11

Nhu vy, chi phi mo-dun PV gidm 20% c6 tdc ddng 5-7% dén LCOE va téc
dong rit 1ém dén NPV cia cic dy dn, do chi phi thiét bi chiém khoing 45% trong dy
dn vi trong 46 chit yéu 1a chi phi PV chiém ty 1¢ chinh (xem Bing C.6, Phy Iy C).
Tuy nhién, trong diéu kién cong nghé PV hign nay, vige giam gid nhiéu ciia PV khang
con I ky vong chinh cia dy dn NMBMT, ma Ia k¥ vong chi phi cho cong nghé BESS
vi/hoic céc chinh sach b sung khic ninr gid bén, tror cdp chi phi von, thanh todn cho
dich vy lvu tri.

4.3.2. Anh hwimg ciia chi phi @iu tw BESS
Bang 4.2. D nhay cia LCOE hé thong PV-BESS ciia cic NMPMT khi gidm 20%
chi phi diu nr BESS (%)

Nhi médy BESS a=1,0 =048 a=06
Lai Chiu 10%x2h -1,90 -1,90 1,91
20%xdh 4,80 -4,80 4,80
Ninh Thujn 10%x2h 1,84 -1.84 1,85
20%%x4h 4,65 -4.65 -4.66
Binh Phudc 10%x2h 1,92 -1.92 -1,92
20%xdh 4383 483 -4.84

Két qua phin tich dd nhay cho thay, bién dong chi phi BESS cé tde ddng uye
tiép nhung khong lén bing PV, do cong sudt va dung lrgng lwu trik dang lp dit cho
hié théng mai chidm 10-20% so véi cdng sudt PV. Tuy nhién, tic dgng cia giam chi
phi BESS tic ddng trong khoing tir 1,9% (ddi voi cong suit BESS 10%) dén 4,9%

g
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(véi cong suit BESS 20%) ciing 1a mot didu kién dé thic ddy giam LCOE ciia hé
théng tién gin hom véi khung gid. Hom nira, tic ddng thay ddi gid BESS s& manh hon
t¢i LCOE ciia hé théng khi ting cong sudt va thv gian cia BESS, do lic nay ty 18 chi
phi du tr BESS trong hé théng PV-BESS cing cao.

Chi tiét trinh bay chung thay ddi LCOE va NPV tai gid trin theo tic djng gidm
chi phi ddu nr BESS 20% cila céc nha méy tai Bang E.2, Phy lyc E.
4.3.3, Anh hwimg cia vong disi BESS

Khi gia dinh vong dii BESS 12 20 nim (mdt vong déri duy nhét), LCOE ciia hé
théng PV-BESS giam ding ké so vdi trwimg hop phii thay thé BESS sau 10 nam. Két
qué 14 1y 1¢ thay d&i giam cia LCOE ciia hé thong PV-BESS ciia cdc nha méy dwge
tinh todn vé trinh biy & Bang 4.3 dudi ddy.
Bing 4.3. Pj nhay ciia LCOE h¢ thong PV-BESS ciia cic NMBMT ting tudi tho
BESS tir 10 nam Ién 20 nim (%)

Nha miy BESS a=1,0 a=08 a=0.6
Lai Chiu 10%x2h 2,59 2,59 2,53
20%xAh .02 8,02 7,91
Ninh Thujn 10%x2h 2,57 2,53 2,49
20%x4h 197 -7.96 7,75
Binh Phude 10%x2h 2,60 -2.60 252
20%x4h 8,04 -804 -7.88

Két qua cho thay, doi véi moi nha may néu chi trang bi BESS 10% v 2 giis luu
uri, khi twéi tho BESS tang 1én gp ddi tir 10 nim én 20 nam, thi LCOE h¢ théng
ciing gidm dwge mt hrgng nhd khodng trén 2,5%. Tuy nhién, véi trang bi BESS cong
sudt vii dung lwgng 1om téi 20% va 2 gidr luu i, thi s2 tic ddng gidm tdi khoing 8%
chi phi phét dién cia cic nha miy.

Nghién cim nity dang lyra chon gia dinh hai (02) vong déi BESS trong 20 niim
dé phan énh sdt hon thyre tién viin hanh hign dang dwge ddnh gid doi vai BESS. Diéu
ndy din dén LCOE nhiéu kich ban ciia nghién ciru cao hon trong déi so véi tinh todn
ciia Khung gid hién nay, bai khung gid hién hinh (Quyét dinh 988/Q0P-BCT) duge
xdy dung trén gid dinh mét (01) vong dai BESS cho 20 niim tudi tho dy dn.

—_—
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Chi tiét thay déi LCOE v NPV tai gid trin theo tac dng giam s6 vang dai ddu
tur BESS cila cdc nha mdy tai Bang E.3, Phy lyc E.

4.3.4, Anh hwing ciia gidi han truyén tii

Khi t¥ 1é giéi han truyén ti @ gidm tr 1,0 xudng 0.8, LCOE cia hé thng ting
khéng ddng ké & tdt ca cac nha mdy, cao nhit chi xdy ra & Ninh Thufin e6 LCOE ting
1én 1,9%. Nhwng khi a gidm 4 0,6, LCOE cia cic nhi mdy bj anh hudng ldn va
giam khodng tir 7,3% dén 12,2% néu trang bj BESS 10% v& 2 gio. Con vdi BESS [dn
hom tweng img véi 20% v 4 gier thi da gidp bé thong kiém sodt tét hon syr gia ting
LCOE cila hé théng, cy thé LCOE chi bj ting 1&n tir 2.4% dén 7.6% véi BESS 20%
v 4 gitr. Trong d6, khi xdy ra han ché truyén ti s& tic ddng 16m nhat ti san hrgng
dién ciia nha miy ¢6 kha ning phat di¢n Iém nhur Ninh Thudn, tir d6 Ninh Thugn chiu
sur thay déi LCOE la 16n nhét rong 3 nha mdy, cy thé ting lén tr 7.6% dén 12,2%
khi twong tmg khi o gidm i 0,8 va 0,6.

Chi tiét thay déi LCOE va NPV 1ai gid trin theo tdc ddng gidi han truyén tai
gidm 20%, 40% cia cong sudt dinh mire cde nha mdy tai Bing E.5, Phy luc E.

Nhu vy, han ché truyén tai s&€ dnh huomg khic nhau i hé théng & timg mie
thang cdng sudit, cy thé khi gidi han truyén tii cang thip thi tic dong dén tic ddng
dén san lugng cing cao vi cing lam ting nhiéu chi phi phit dién ciia cdc hi thing.
Do dé, vin dé vé cit giam, hay gidi han truyén tai trong mua bén dign 1d mgt diu vio
dic biét quan trong va 1d mt i ro then chét trong hiéu qua cia cic dy dn DPMT. Khi
gidi han truyén tai cang thip thi viéc trang bj BESS ¢6 cong suit lén vi thoi gian luu
trir dai s 14 gidi phap giup kiém sodt va han ché sy gia ting LCOE cita hé thing.
Bing 4.4. D nhay cia LCOE hé thong PV-BESS theo han ché truyén tii (%)

Nhi mdy BESS Giiim 20% cing suit | Giam 40% cong suit
djnh mire (e=0,8) dinh mie {u=0,5)
“Lai Chiu 10%x2h 0,1 13
20%x4h 0,0 24
Ninh Thugn 10%x2h 19 122
20%x4h 0.2 7.6
Binh Phurdc T 10%x2h 04 94
20%x4h 0.0 8
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4.3.5. Anh hwdng ciia chi phi von vay

Vi kv vong tao co ché wu di vé 13i sudt vén cho thic ddy ddu ar dién NLTT
tai Viét Nam, trong phdn ndy nghién ciru s& phin tich thay ddi gidm 13 suft von vay
cho cdc dur dn 20% so véi kich ban co si dang 14 6,912%. Do d6, mirc 13i sudt vén
vay mai s& 1 5,53%. Két hop vai 1i sudt vén ch s& hiru viin 12 12% va co cdu vén
vay/vén chil sé hitu 1a 70/30, thi WACC ciia dyr én sé& i 10,437%. Két qua phin tich
d6 nhay cho thly % thay ddi LCOE cila cic nha méy trong cdc diéu kign vé gioi han
truyén tdi vi cong suit BESS duge trinh by trong Bing 4.5 dudi diy.
Bing 4.5. P nhay ciia LCOE hé théng PV-BESS khi gidm 20% chi phi vin vay (%)

Nhi miy BESS a=1,0 a=0,8 a=0,6
Lai Chiu 10%x2h 40 3.9 3.9
20%x4h 103 93 92
Ninh Thugn 10%x2h 1.3 1.3 1,3
20%x4h mK 1.2 1.3
Binh Phudc 10%x2h 13 1,3 13
20%xdh 13 1,2 1.3

Két qui cho thiy, khi giam I&i sudt von vay 20% tic dong manh nhét dén LCOE
cila NMDMT Lai Chau, cde nha méy Ninh Thuin va Binh Phudc c6 LCOE thay doi
khéng ding ké. Cy thé, LCOE cia Lai Chéu giam manh nhat, trong khoang tir 4%
dén 10%, ddc biét & cdu hinh BESS 20%x4h. Con Ninh Thudn va Binh Phudc, khi
|3 sudt vay giam 20%, LCOE chi gidm khoang 1,2% dén 1,3%, tirc |3 thc dong rit
nhé va it thay ddi theo @ ciing nhur dung lugng BESS. Didu niy 1a do Lai Chiu cé
bire xa mat trévi kém hon, sin lugng dién thip hom ding ké so véi Ninh Thugin va Binh
Phude, do d6 lim LCOE cia hé théng PV-BESS ciia Lai Chiu cao hon ding ké.
Trong dé 1a ganh niing cia chi phi ddu tr dwge phin b trong LCOE ciia nha may Lai
Chéu. Nhur viy, khi gidm duge 181 sudt von vay cho chi phi ddu or, diéu niy s& mang
lai lgi ich 1ém hon wong viée lam gidgm LCOE cho Lai Chin nhiéu hon céic nha méy
con lgi.

Nhu viy, ddi véi mién Bic néi chung, NMDMT Lai Chéu néi riéng, hé théng
PV-BESS c6 dd nhay cao véi chi phi von, diéu ndy him ¥ ring cdc wu ddi tin dung,
hay gidm i sudt vay la céng cu chinh sich quan trong dé cdi thién hi¢u qua diu wr
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cho dy én khu vire niy. Con ddi véi mien Trung va mién Nam, cu thé la Ninh Thugn
va Binh Phuéc), hiéu qua diu ur chi véu mang logi do sin lugmg cao, nén tic ddng
tir giam chi phi sir dyng vén 1a nhé. D& véi cdc viing ndy, cée bién sd khic hay céc
chinh sach khéc cin duge xem xét thém va quan trong hon viin aé pidm 18 sudt vay
cho céde dir an & day.

Chi tiét thay ddi LCOE va NPV tai gid triin theo tic ddng gidm 20% chi phi vdn
vay (hay 18i sudt vay vén) ciia cdc nha miy tai Bing E4, Phy lyc E.

4.4. PHAN TiCH D) NHAY TRONG MO HiNH TOU

Trong céc phén tich trde, md hinh TOU duge xiy dung vii cac gia dinh: (i)
gid cao diém (Pcao) cb dinh bing gié trin quy dinh tai Quyét dinh 988/QD-BCT; (ii)
gid binh thuémg (Pbt) dirge tinh todn dya trén hé s6 TOU = 1,2 hodic 1,3 so véi Pcao;
(iii) BESS c6 vong dai 10 nam, do dé duge thay thé mdt lin trong sudt 20 ndm vong
dii dyr 4n; (iv) chi phi von chiét khiu theo WACC xée dinh tgi Chuong 2. Chi tiéu
kinh té duge xem xét bao gbm gid trj hién tai rong (NPV) vi thanh todn cdng sudt
BESS (F, &k W-thdng) trong tnrimg hop NPV < 0.

Trén co sér cdc gid dinh ndy, philn dudi diy s& phin tich tic ddng cia thay dbi
cila cde chi phi ddu tr cho PV, chi phi diu wr cho BESS, vong dai BESS, va WACC
16 cdic két qua NPV va F, nhim dénh gid mirc 4 nhay cam ciia dy 4n PV-BESS trong
cor ché gia TOU.

Cic kich ban ciu hinh cong suft, dung lugng BESS v ring bujc truyén tii
duge chon cho phin tich d§ nhay trong mé hinh TOU nay théng nhét nbwr da phin
tich trong méd hinh LCOE, bao gém:

- BESS 10%x2h, dai dién cho dung lugng BESS nhé, chi phi ddu tr thip; va
BESS 20%x4h, dai dién cho dung lugng BESS 16m, chi phi diu tr cao.

- Ring bude truyén tii: a = (1,0, 0.8; 0,6).

4.4.1. Anh hwimg cia chi phi mb-dun PV

Anh hurdmg gidm gid chi phi mé-dun liép tye durgre phin tich trong md hinh TOU
duge xdy dumg tai Chirong 3 cho timg nha may, két qua thay déi LCOE va NPV déi
vai timg nhia méy trinh biy theo biang ddi diy (Bang 4.6).
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Bing 4.6. Ty 1é thay dbi cila LCOE va NPV trong céc hé théng PV-BESS khi giam
20% gid mb-dun PV (%)

MNhi % thay ddi LCOE % thay doi NPV

iy R a=1,0 a={,8 =06 =1, a=0.8 | w=06
Lai 10%x2h 6,61 6,61 6,62 | #102,17 | +102,59 | +52,09
Chiu 20%x4h -5.1 -5,1 =5.1 +18,35 | +18.44 | +17.85
Ninh 10%x2h 6,55 -6,55 -6.58 +72,11 | +61,92 | +32.36
Thudn 20%exdh -5,07 -5,07 =508 +17,07 | +17,22 | +14.88
Binh 10%ex2h -6.,05 6,05 -6,07 +30,81 | +30,58 | +22,71
Phurdee 20%x4h -4.67 -4,67 -4.67 +12,26 | +12,32 | +11,80

K&t qua phan tich 43 nhay cia LCOE va NPV trong mé hinh TOU cho thiy, khi
gid mb-dun PV giam 20% thi:

Thir nhit, LCOE ciia céc h¢ théng PV-BESS cila cée nha miy trong cic dicu
Kién vé cong sudt BESS v gidi han truyén tii c6 sy thay déi twong déi déu & cic nha
miy, khoang tir 6,1-6,6% d6i véi hé thing BESS 10%x2 giér hru trit, vé khodng 4,7-
5,1% d6i vai BESS 20% 4 gidr,

Thir hai, NPV cila cic nhi méy thi ¢6 sy nhay cam Iém hen nhiéu so vii LCOE,
ting lén trong khodng tir 12% dén trén 100% (trén -20% thay ddi cia gid mo-dun PV)
phu thude manh vio vi tr nha méy, quy mé BESS va giéi han truyén tai. Nhin chung,
giam chi phi mé-dun PV gitp cai thién o rét NPV, dic biét nhay cam vdéi hé thong
c6 BESS nhé va it gidi han truyén tii, cu thé khic nhau & cée ving mién nhu sau:

- Lai Chéu thude mién Béc véi diic didm it bire xa, chi phi cao: Khu vire ndy cd
dd nhay cia NPV vdi gia mo-dun rit cao, dic bi¢t & dung lugng BESS 10% vi 2 gidr
luu trit. Do d6, chinh sdch ha trg chi phi diiu tr ban dédu nhr trg gid thiét bi, hay mién
giam thué nhip khiu mo-dun PV sé tgo dét pha trong khuyén khich déu e PMT &
khu vyre nay.

- Ninh Thuin thude khu vire mién Trung vai birc xa cao: Hiéu qua tai chinh
ciia hé théng PV-BESS & déy ciing duge cdi thién manh véi cong sudt va dung hrgng
BESS nhé, nhumg NPV ciia hé thong lai tré 1én it co gidn theo chi phi mé-dun véi
BESS Ién. Do dé, chinh sach nén tip trung vao khuyén khich ddu e BESS dung
lwong hop 1y (trung binh-nho) thay vi bit bude dung lugng 16n, diing thisi, xem xét
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co ché cit giam (mé rong/nGi long hon gidi han truyén 1ai @) 4é tin dung t6i da tiém
ndng birc xa.

- Binh Phude thude khu virc mién Nam véi tiém néing & mire trung binh-khi:
Do NPV co gifin thip nhit truée thay ddi chi phi PV so v6i 2 ving & trén (Lai Chiu
vi Ninh Thudn), didu ndy thé hién dy dn dn dinh hon, Vi do dé, chinh sich di vai
Binh Phude cln wu tiégn hon vé céc co ché khic nhu d6i véi gia dién, hofic vu dii
truyén tai hom 1a gidm chi phi thiét bj.

Chi tiét thay d6i LCOE va NPV theo téc déng gidm 20% chi phi mé-dun trong
md hinh TOU cia cde nhi mdy tai Bang E.6, Phy lue E.
4.4.2. Anh hudmg ciia chi phi @iu tw BESS

Khéce véi mo-dun PV, chi phi diu nr BESS hién vin & mire cao vi dugce dénh
gid c6 xu hudng giam gid trong twong lai. Phan tich giam 20% CAPEXaess nhim
danh gid co hdi cii thign hiéu qua tai chinh khi chi phi luu urir thay doi giam.
Bing 4.7. T¥ 1€ thay ddi ciia LCOE vi NPV trong cdc hé théng PV-BESS khi giam
20% chi phi diu nr BESS (%)

Nl % thay ddi LCOE % thay dii NPV

iy e a=1,0 a=i.8 =06 a=1,0 | a=08 | w=06
Lai 10%x2h | -1,92 -1,92 -1,92 | +29,64 | 429,76 | +15,11
Chéu 20%x4h | 483 4,83 -483 | +17,38 | +17.46 | +16.90
Ninh 10%x2h | -1,90 -1,90 -191 +2092 | +17,97 | +9.39
Thuin | 20%xd4h | 4,80 4,80 451 +16,17 | +16,31 | +14,09
Binh 10%x2h | -1,93 -1,93 -1.94 1983 | 49,76 | +1.25
Phude | 20%xdh | -4.86 -4,86 486 | 412,77 | +12,83 | 412,29

Két qua cho thiy LCOE gidm khd nhé, chi trong khodng 1,9% - 4,8% khi chi
phi BESS gidm 20%. O cic ciu hinh BESS dung luong 1dn (20%x4h), mirc gidm
LCOE thardmg cao hon (4.8%) so vdi cic cdu hinh nhé {10%x2h, gigm hom 1,9%).
Diéu niy phin énh riing chi phi BESS chi chiém mdt phin nhé trong téng chi phi dau
tir toan hé théng PV-BESS (khi phin tich BESS tir 10% dén 20% cong suit PV va
thiri gian lw trir tir 2 giortdi 4 gid), va do d6 gidm gid BESS c6 tic dong khong lém
dén LCOE. wy nhién phy thude ty trong chi phi BESS trong tdng von déu t.
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Narge lai véi LCOE, NPV bién dgng manh hon nhiéu: ting tir hon 9% dén gin
30% khi chi phi BESS giam 20%. Tdc djng lém nhit & cdc dy 4n dung lwgng BESS
lém (20%x4h, Lai Chiu), NPV ting manh nhit vi cdi thién gin 30% khi gioi han
truyén tai khong thip hom 0.8. Ngodi ra, thi NPV ciia du dn cilng it nhay cim theo chi
phi diu ur cia BESS, dic biét khi BESS c6 dung lugng luu trir cao.

Ngodi ra, so sanh vimg mién cho thiy, Lai Chiu cd d) nhay cim nhit trén chi
56 NPV, Do LCOE ban ddu cao, nén khi chi phi BESS gidm, hi¢u (g cdi thi¢n manh
hom. Ninh Thudn va Binh Phudc it nhay eam hom, do sudt din nr PV tét hom, sudt
phit dién cao hom, phin déng gop ciia BESS vio téng chi phi dau tw nhé hon, lam
giam gid BESS it tic dgng dén LCOE va NPV.

Nhur vy, giam chi phi BESS théng qua hd tro déu o, tin dung wu ddi, hay giam
gid cong nghé s& cai thién déng ké hiéu qué kinh 1€ cia dy n PV-BESS, dic biét &
cac ving ¢6 diéu kién kém hon nhu Lai Chéu. Nlwmg, do LCOE chi giam it (<5%),
néu chi xét khung gia cd dinh hién hanh, hé théng vin khé dat NPV duong. Téc ding
chil yéu thé hién & cii thién dong tién va giam 156 (NPV it dm hen). Do d6, cin két
hgp véi cic co ché TOU hofic thanh Lodn hé théng F dd dam bao kha thi tii chinh
cho cée dir dn DMT tai Viét Nam,

Chi tiét thay ddi LCOE v NPV theo tic dong giam 20% chi phi mé-dun trong
md inh TOU cia cde nhd mdy tai Bang E.7, Phy Iyc E.

4.4.3. Anh hwimg ciia ving dii BESS

Ty 1& thay d8i LCOE va NPV ciia cic hé thong khi gidm tir 2 vong dér cia BESS
(tudi tho 10 nim) xudng 1 vong di (tudi tho 20 ndm) duge trinh biy trong Bing 4.8.
Két qua cho thiy, viéc kéo dai tudi tho clia BESS tir hai vong déi xudng con mét
vong dési c6 tac ddng khic nhau dén LCOE va NPV cia céc hé thing PV-BESS tily
theo quy md BESS tai cc nha méy khio st Vi cic hé thong cb quy md luu trir nhod
(10% cong sudt rong 2 gitr), LCOE giam nhe khodng 2,5-2,6% & ci ba nhi miy,
phin dnh tic dong tich cye dén tiét kiém chi phi thay thé BESS. Véi quy md luu trir
I6m hom (20% cong sudt rong 4 gid), LCOE giam khodng 8% do chi phi ddu nr bd
sung vurgt trdi lgi ich tiée ki¢m.
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Bang 4.8. T¥ 1¢ thay déi ciia LCOE va NPV khi giam tir 2 vong doi (tudi tho 10 nam)
xubng 1 vong doi (tudi tho 20 ndm) clia BESS (%)

Nhi 84 thay d6i LCOE % thay dii NPV

miy | P [Tamig | w08 | a0 | w0 | =08 | a=06
Lai 10%ax2h =161 =261 -2,53 +40,42 | +40,55 | +19,87
Chiu 20%x4h -3.07 -8,07 =193 +29.04 | +29,18 | +27.79
Ninh 10%x2h | -2,59 -2,55 251 | +28,53 | +24.09 | +12.35
Thudn Aexdh -5.02 -8.01 -1.76 +27.02 | 42724 | +22.03
Binh 10%%6x2h -2.62 -2,61 =152 +13,34 | +13,19 | +9.47
Phude 20%axdh -8.08 -%,08 -7.83 +21,24 | +21,35 | +19.96

D&i vai NPV, tit ca céc kich ban déu ghi nhin sy gia ting 1o rét, dic bidt 1 voi
BESS nho (ang dén hon 40,4% & Lai Chiu va trén 28,5% & Ninh Thudn), trong khi
ciic hé théng BESS lén cling ¢6 mire ting kha cao, dao ddng tir 21% dén 29% tiry vi
tri. Ngodi ra, sy thay ddi ciia hé sb a giam xudng 0,6, do co syr syt giam ding ké vé
sin lugng nén lugng gia ting ciia NPV thip hon.

Nhin chung, viéc ting tudi tho BESS mang lai Igi ich kinh té dang ké cho cic
dir an, nhung hiéu qué vé hi phi phat dign, thé hién qua LCOE, lai phy thude manh
vio dung lugng hru trir va didu kién cia timg nha may. Do d6, chinh sich hd trg va
quy hoach quy mé BESS cin dugc thiét ké linh hoat, phit hop theo timg dia diém cu
thé thay vi dp dung chung cho t0in hé théng.

Chi tiét thay ddi LCOE va NPV theo tic ddng gidm sb vong dii BESS trong md
hinh TOU cioa cde nha may tai Bang E.8, Phu lpe E.

4.4.4. Anh hwirng cia t 18 gidi han cong suit phit

Khi a gidam tir 1,0 xudng 0,6, thi NPV ciia cée nha mdy gidm rit manh, dic biét
vii mire trang bi BESS nhé (10%x2h). TV 1§ thay ddi cia LCOE va NPV theo tic
Adng gidm gidi han truyén tai a trong md hinh TOU cia cic nha mdy i Bang 4.9 va
chi tiét hon tai Bang E.10, Phy lyc E.

LCOE ciia cic hé théng bi tfing ddn khi cing han ché cang sudt phat xudng mirc
thip. Khi a biing 0,8, LCOE ciia cic hé thong ting khéng ding ké. Khi a gidm siu
xubng 0,6 thi LCOE ting manh, dao dong tir +2.6% dén +12,4% tiy timg nha may
va dung luong BESS. Trong dé, mire ting lén nhat xudt hién déi véi NMDMT Ninh
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Thudin véi BESS 10%x2h, LCOE ting 12,4% va Binh Phuéc ting 9,8%. Biéu nay
cho théy, khu vire ¢d bire xa cao thi viée cdit giam manh eong sudt phdt s& giy ra thiét
hai ro rét hom (do chi phi dién sin xudt s& bj ting cao) so véi khu vire €6 birc xa mit
trivi thip v sin lugng thip.
Bang 4.9. Ty 1¢ thay ¢di cia LCOE va NPV trong cde h théng PV-BESS khi gidm
gidi han cong suiit phit (%)

MNhi _— % thay dbi LCOE % thay dbi NPV

miy a=1,0 a=0.8 a=0,6 o=10 | o=08 | a=06
Lai 10#exZh - +{,1 +71.6 - +0.4 97,0
Chiiu 20%ndh - +0.0 +26 - +),5 =33
Ninh 10%ex2h - +1.9 +124 - 16,5 | 914
Thuén 2)%axdh - +0.2 +1.9 - +0.9 -15,7
Binh 10%ax2h - +0,4 +0.8 - 0,7 =347
Phurdc 20%x4h - +0,0 +4,2 - 0,5 44

NPV cila cic nha mdy s€ rit nhay cdm véi mirc gioi han truyén tai giam cang
thip. NPV ciia cac nha mdy chi bién ddng nhe khi a = 0,8, trir Ninh Thudn véi BESS
10%—2h thi NPV da giam kha nhiéu (-16,5%), chimg t& khu virc ¢6 tiém ning phat
I6m s& mét nhiéu gid trj kinh 1€ khi bj gigi han céng sudt. Khi a = 0,6, NPV syt gidm
nghiém trong & tit ci cac nha may, mirc giam tir -3,3% dén -97%, dc biét vdi hé
théng c6 BESS nho hom thi thiét hai NPV cap hon. Trong dé, Ninh Thugn vi Lai
Chéu vai BESS 10%—2h c¢6 mire gidm NPV riit manh (-91,4% va -97%). Diu ndy
cho thiy rii ro it lém ddi véi NPV cde du dn khi phii cit giam nhidu edng sudt phit
vi dung lwgng luu trir khéng di |dém.

Két qud 1a, viée dp dit gidi han cdng suit phat c6 thé khién dy dn PV-BESS tri
nén kém higu qud kinh té, diic bigt & céc khu vire ¢6 tiém niing bire xa cao. Do dé,
cin thiét cée co ché b diip ddm bao tinh hip din ti chinh cho nhd dau tr khi cd han
ché truyén ti.

4.4.5. Anh hwing ciia chi phi sir dung vin vay

Bang 4.10 dudi ddy trinh bay phén tich dé nhay ciia ldi suit vén vay tic déng

dén LCOE va NPV cila cic hé théng P-BESS ctia cdc nhi mdy. V&i mire 13i suit vin
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vay ban diu 12 6.912% va giam xudng 20% twong {mg véi 5,53%. Khi d6, WACCC
ciia dyr dn thay dbi tir 10,921% xufing 10,437%.

Bang 4.10. TV 1¢ thay ddi cia LCOE va NPV trong cdc hé théng PV-BESS khi 13i
sudt vin vay giam 20% (%)

Nhi BESS %% thay dii LCOE % thay dbi NPV

miy a=1,0 =08 a=i) b a=1,0 a=08 | a=00
Lai 10%6x2h 1,30 -1,30 =1.33 +17,53 | #1762 | +7.58
Chiu 20%xdh -1.24 -1.24 -1.26 +1.41 | +143 | +1.32
Ninh 10%x2h -1.30 -1,32 =135 +1,63 | #9066 | 4364
Thudin 20%%x4h -1,25 -1,25 -1.28 +i,14 | +1,17 | H.64
Binh 10%x2h -1,32 -1,33 -1.36 +3,75 | +3,72 | +2,03
Phurde 20%x4h =1,26 -1,26 -1.28 +0,22 +0,24 | +0,13

Két qui cho thiy, tit ca cde kich bin déu cho thiy LCOE giam khoing mét
lwgmg rit nhé gin nhir khéng phy thude vao cong sufit BESS vi ring bude o, khoang
1,2% - 1,36% khi 1di sudt vén vay giam 20%. Diéu niy phan dnh quy lujt tii chinh,
khi chi phi vén vay gidm, chi phi dién quy dan ciing s& giam do ginh ning chi phi tai
chinh thip hon, Tuy nhién, mire giam ciia LCOE nhur trén 1i mét tée ding khong ding
ké va gin nhur khng lam thay ddi kha niing canh tranh chi phi ciia méi nha may.

Tuy nhién, tic ddng cia ldi sudt von vay lam thay dbi NPV rd rét hon so vdi
LCOE, nlung mire 4§ khic nhau gitta cdc nhia mday. NPV cia NMBMT Lai Chéu
ting manh nhdt, véi mire ting tir +7,58% dén +17.6% & kich ban BESS nho (10%
2h). NPV dbi véi Ninh Thugn cling ting kha tir 9,66% t&i 11,63% vai BESS nhé va
a khéng nhé hom 0.8, Ty 18 gia ting NPV dbi véi NMBMT Rinh Phude 1a nhé, cho
lhiy cic dir dn tai khu vire ndy it phy thude vao chi phi viin vay hon,

Tom lai, gidm Idi sudt vin vay cb tic dong khong dang ké 16i LCOE cia cdc hé
théng. Tuy nhién, NPV duge cii thién rd rét & nhitmg dy dn ¢6 tiém nang birc xa cao
(Lai Chau, Ninh Thudin) v ciu hinh BESS nhé. Do @6, viée giam lai sual von vay
théng qua cic co ché nhir tin dung xanh, wu dai vay vin cho NLTT.,.. cé thé 1a don
biy quan trong dé cii thién tinh kha thi kinh £ cia cde dy dn PV-BESS, diic biét &
céc ving c6 liém niing cao vé niing lugmg mt trén.



120

Chi tiét thay ddi LCOE va NPV theo tic dng giam s6 vong doi BESS trong mé
hinh TOU cia cic nhd mdy tai Bing E.9, Phu luc E.
4.5. TONG HOP VA SO SANH KET QUA PHAN TiCH BQ NHAY
4.5.1. Tbng hop két qua phin tich 4§ nhay

Phin tich do nhay cho thiy céc yéu td diu vio quan trong anh huéng ding ké
dén tinh kha thi kinh 1 = tii chinh cia dy 4n PV-BESS. Cic két qua dugc tng hop
nhur sau:

1. Chi phi mé-dun PV

Khi chi phi mé-dun gidgm 20% (tir 0,22 xudng 0,18 USD/Wde), LCOE ciia ca
ba nha may giam khoang 4,7-6,6%. Xu huémg giim cia LCOE nromg déi déng déu
giita cdc viing mién, phan dnh vai trd chi yéu cia chi phi thiét bj PV trong tong chi
phi diu tr ban diu cia mdi nhi mdy, nhung khéng tao ra sy khic biét lon vé tinh
nhay cim giita cdc dy 4n. LCOE giém nhiéu hon (khoang 6-6,5%) vai BESS 10%x2h
so vii BESS 20%x4h (khodng 4,6-5,1%). Trong md hinh TOU, NPV ting manh khi
LCOE hé théng giam di lam thanh todn cdng sudt giam manh twong img, mdt s0 kich
ban loai bd nhu ciu b dip F cho nha mdy nhu tai NMDMT Lai Chéu tai ¢l hinh
BESS 10%x2h va o tir 1,0 i 0,8 khi gia PV giam 20%.

2. Chi phi diiu tr BESS

Chi phi BESS ¢6 téc dgng it hon so véi chi phi mé-dun PV, Gidm 20% chi phi
BESS gitip LCOE gidm tir 1,9% dén 4,8% tiy ciu hinh trong tmg tir 10%x2h t4i
20%x4h. Trong mé hinh TOU, mire chi phi ldm thanh todn céng st {(F) giam manh,
giam 16,9%-29.6% cho doi vai Lai Chiu, 14,1%-20,9% déi v&i Ninh Thudn va 9,8%-
12,3% cho Binh Phude khi chi phi ddu ur BESS giam 20%. Tuy nhién, cic kich béan
vin cin ¢6 thanh todn cong suit bd sung cho cic nha may do NPV vin con dm &
khung gia cao diém, binh thuémg duge xdy dung.

3 Ving dii cia BESS

Khi gia dinh BESS ¢6 vong dii 10 nim (déu tr 2 vong) sang vong déi 20 niim
(diu e 1 vong) lam gidm tdng chi phi viin diu tr dir dn. Do d6, LCOE ciia hé thing
PV-BESS gidgm tir khodng 2,5% (vdi BESS 10%x2h) idi 8,0% (vdéi BESS 20%x4h),
nhung khéng déng ké, nhidu ciu hinh PV-BESS tai Ninh Thudn vé tit ci céc ciu hinh
tai Binh Thudin viin chua dat duge thip hon gid trin cia Khung gid.
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Trong hé thong gid cao diém, binh thudng duge xdy dumg, NPV cila céc cic nha
mdy & ci ba mién (Lai Chéu, Ninh Thuin, Binh Phudc) déu dm véi gia dinh 2 vong
doi. Néu gia djnh chi c6 1 vong déi, cic kich bin vin chira dat duge NPV duong
nlwmg gidm duge mire 18 wong ddng ké, do dé, gidm ddng ké mirc thanh todn cdng
sudt F cdn b dip, vai v 1¢ giam F bing vdi 1y 1& gidm 18 (hay ting 1ai) ciia NPV.
Nhu vy, trong md hinh TOU, gia dinh vong ddi BESS la bién sé nhay cdm quan
trong, quyét dinh dy dn 6 cln dén co ché hd try tai chinh 14 bao nhiéu,

Nhir viiy, 49 nhay theo vong doi BESS cho thiy két qui phén tich kinh (€ - tai
chinh phu thudc manh véo gia dinh v& tudi tho céng nghé. Trong bdi canh chi phi
BESS ngiy cing gidm va cong nghé ngdy cing bén hon, vice cii thién vong di thye
té ciia pin ¢6 thé 1am thu hep khodng cich gira LCOE va khung gia trin, déng thési
gidm hodic loai bo nhu ciu vé co ché hd try trong mé hinh TOU.

4. Chi phi sir dyng von vay vi WACC

Khi gidgm 130 sudt vén vay 20%, WACC giam tr 10,921% xudng 10,437% sé
tdc ddng rit nho dén sur thay déi elia LCOE ciia cde nhi mé, cy thé Lai Chiu giam 4—
9,8%, trong khi Ninh Thudn vd Binh Phurde chi gidm Khodng 1,3%. Diéu nay cho
Lhi:,.r LCOE nhay cam hon dbi voi 18} sudt vén vay, hay WACC & mién cd it tiém niing
PMT hay san lwgng phat dién 1a thip hon.

5, Gidi han truyén tii

D&i vdi gidi han truyén tai, LCOE giam déng ké trong ci hai md hinh véi o tir
duéi 0.8. NPV trong mé hinh gié cao - thip diém s& thay d6i lém va dic biét nhay
cam khi o bing 0.6, Déi véi mé hinh TOU, a thip déng nghia vdi nhu ciu bi dip qua
phi F cao hon. Ngodi ra, chi thanh todn cng suit F cang Iém khi hé théng cé han ché
tm}fén ti thap dong thiri lip dit BESS cong sufit cang lém.

4.5.2. So sdnh gita mé hinh LCOE v& md hinh TOU

Két qua phin tich dd nhay cho thiy hai md hinh dinh gid LCOE va TOU phin
{mg khic nhau trrée cde bidn sb kg thudt - kinh té, phin dnh khic biét cia cic md
hinh dinh gid nlar sau:

e Khic biét vé céch tiép cin:

Mé hinh LCOE: Puge xiy dyng dya teén chi phi todn vang dér cia dir dn, LCOE
phan anh “gid san kinh t&” cin thiét dé dam bao dy dn dat trang théi hoa von tai chinh
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(NPV = ). Ddy la thude do chudn tic, mang tinh khach quan, song chua phan énh
duoe gid trj hé théng ma BESS mang lai trong viée dich chuyén nang hrgng sang giér
cao diém.

M hinh TOU: Dua trén co ché gid hai bic (cao diém va binh thuimg), mé hinh
TOU mé phong trye tiép van hanh PV-BESS trong didu kién ludi dién. Do 46, TOU
phin dnh duge lgi ich cia BESS trong vife gia ting gid tri kinh té thang qua djch
chuyén nfing lugng, déng thisi cho phép lugng héa mire thanh todn céng suit F cia
BESS khi NPV <0,

s Khic hiét vé dii twgng nhay cim

M hinh LCOE chii yéu nhay cim véi cic yéu 16 anh hurdmg dén chi phi vang
dixi va san hegng hitu ich nhr:

. CAPEX cia phin mé-dun PV,

- CAPEX cia BESS,

- Vong doi cia BESS,

- Hé sb gidi han truyén tai a.

Cic bién nay tic dong true tiép dén miu sd va ur s cia cdng thire LCOE nén
lim thay ddi gid sin kinh té mét cach twong ddi tuyén tinh.

Trong khi d6, md hinh TOU khing chi chiju anh hudmg bdii chi phi ma con phy
thudc manh viao:

- Ciu triic chénh léch gia theo gid,

- Khi niing dich chuyén niing hromg cia BESS,

- Ty I¢ dién niing dwoc ban & khung giir cao diém.

Do dé, dd nhay cha TOU phan dnh gid tri thi trudmg theo thé gian, chir khong
don thudn 1a chi phi binh quén.

o Mirc d nhay cim va ham ¥ chinh sich

Két qui tong hop so sdnh vé phin tich d¢ nhay trong hai md hinh LCOE vi
TOU winh bdy 1ai Bang 4.11 dudi diy.
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Bang 4.11. Téng hgp tic dgng cia cc bién sb dén LCOE va NPV trong céc mé hinh

LCOE va TOU (%)
Bin sb Mé hiah Mé hink TOU Y nghia chinh sich
LCOE

Chiphi |LamLCOE |cing mirc gidgm nay lim Khang phai trong tim dicu

mé-dun: | gidm tir NPV tang tir 22,7% dén chinh chinh sdch trong diéu

Giam 5,00 dén 102,6% (v BESS kién Viét Nam hién nay.

20% 6,6% 10%x2h). va tir 11.8% i

18,35% (vii BESS
20%6x4h).

Chiphi |LCOEchi | NPV ting tir 7.3% dén Tac dgng khong qua lan, wy

BESS: gidm tir 20,8%. nhién c6 thé 1 tién hd irg

Giam 1.9% dén cong nghé BESS nhir cac

20% 4,9%, chinh sach cho ddu tu, khiu
hao, wu A& thué.

S&vong | LCOE bién | NPV thay ddi tir 9,5% dén | Quyét dinh 988/QD-BCT mdi

diri BESS: | diéng tvomg | 40,5%. tinh dén 1 vong déi, lam cho

Giam tir 2 | déi nhd, khung gia thip hon wrong ddi

vong sang | giam khodng witi nghién ctm phén tich 2

1vong | tir2,5% dén vong dir.

dari 8%. Chinh séch khuyén khich ddi
mdi cdng nghé BESS dé wing
tudi thy, gidm chi phi thay
thé BESS.

Chiphi | Lémgigm | Lam ting NPV nho, trong | Ul dai vin vay c6 the 12 mgt

von vay: | LCOE tir khodng tir 0,13% dén trong nhimg chinh sich phy,

Giam 1,3% dén 17,6% b try.

20% 9.3%

Gidihgn | Lam LCOE | Lam gidm NPV tir0,4% | Quy hopch phit trién ludi

truyén tai: | ting 0,4% dén 91,4% vi lam fing dién vi chinh sach gici han

atrl0 |dén122%. |manhF. truyén tai cin dic bigt i

dén 0.6 LrQhg.
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Khung gia phat dién hién hanh (Quyét dinh 988/QBD-BCT) duge xéc dinh dya
trén gia dinh chi ¢ mdt vong diri BESS trong 20 ndm vin hanh ciia nhd mdy. Nguge
lai, nghién ciru ndy tinh todn theo hai vong di BESS (thay thé sau 10 ndm), din t6i
LCOE cao hon, mét trong nhimg 1y do ciia viée NPV ciia hiu hét ce cdu hinh duge
phdn tich Am trong khung biéu gid. Trong diéu kién ndy, md hinh TOU ¢6 vai trd dic
biét quan trong vi cho phép thiét ké cic co ché hd trg bd sung, ey thé la thanh todn
cong sudt F, d& dim bio tinh kha thi (ai chinh, nhét 1a tai mién Trung vi mién Nam
nei gid trin thip hon mién Béc.

KET LUAN CHUONG 4

Két qui phan tich trong Chwong 4 di cung cdp cdi nhin hé thong vé tinh kha thi
kinh 1& — tdi chinh cia cie dy &n PMT két hop hru trir tai Viét Nam, dong théi lam
rd vai trd va tic ddng ciia cic véu td chi phi, thing s k§ thujt va co ché gia. Tir do,
¢6 thé rat ra mdt s6 két ludn chii yéu sau:

Thir nhdt, két qua phin tich 46 nhay cho thiy nhimg yéu t5 then chét quyét dinh
hiéu qua dyr dn. Céc bién s nhay cim nhit bao gbm:

- Chi phi mé-dun PV: gidm 20% chi phi md-dun ¢b thé gigp LCOE giam 4,6~
6,6% va cii thitn NPV 1ém trong mé hinh TOU, cho thdy chi phi mé-dun PV la thanh
phin chi phi quan trong trong hé théng, cao hon vai trd cia BESS trong diéu kién
mirc trang bj céng sudt BESS hién tai. Tuy nhién, sy gidm gid mé-dun PV c6 thé
khing 1a trong tim chinh séch cia nha nurde trong thivi ky tdi do cong nghé va gid
thirong mai eta PV d di vio 6n djnh & thi tnrémg trong nude va thé gidi ndi chung.

- Chi phi ddu tr BESS: giam 20% chi phi BESS c6 thé gitp LCOE giam 2-
5% v cai thién NPV déng ké trong md hinh TOU, cho théy BESS la thinh phén quan
trong trong co ciu chi phi, cing quan trong vii dung hegng BESS Iém.

S6 vong dii BESS: khi gia dinh chi thay thé mt ldn trong 20 ndm, LCOE
gidm thém 2-8%, NPV mjc dit vin Am trong tii ca cdc hé théng trong md hinh TOU
nhung NPV ting khoang 20-40% so vdi gia dinh hai vong dii. Didu ndy nhin mgnh
tim quan trong cia viée kéo dii twdi the pin 1ai tinh hiéu qua cia dy dn.

- Hé sd a, mirc 4 ciit gidm cong suiit do gidi han tnlyf':n iz khi a giam, NPV
gidm manh va phi F ting cao, cho thiy quy hogch lidi v gidm thidu ciit giam I diéu
kién tién quyét dé dam béo hiéu qua cho cdic hé thing PV-BESS & cic khu vyc.
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- Chi phi sir dung vén vay: gidm 20% Iai sudt vin vay chi gigp LCOE giam
khodng 1,3, chi cdi thién NPV & mirc han ché hon so véi cde Lic ddng khde (nhw
chi phi BESS, sb vong dii BESS, gidi han truyén 1di), nhung ddy vin 1a mdt cong cu
quan trong thic ddy hiéu qué cho cic dy dn PV-BESS. Trong bdi canh Viét Nam, chi
phi von vay thuémg cao va rii ro tai chinh cho cic dy dn ning lrgng sach kha lém,
nén chinh sich tin dung xanh c6 thé dong vai rd gidm gdnh ning tai chinh ban diu,
néng cao khd nding tiép ciin von vay va ting dé tin ¢y cho nha diu tu.

Thir hai, mé hinh TOU thé hién vai trd quan trong trong viéc phin dnh gia tri
kinh té ciia BESS. Trong khi mé hinh LCOE chi xdc dinh duge “gid sin kinh 1€ ciia
dir dn, md hinh TOU lai cho phép hrgmg hda trpe tiép lgi ich ciia viée dich chuyén
niing lwgng sang gidr cao diém. Phan tich cho thiy khi dp dyng TOU véi mirc chénh
léch gid giér cao/binh thwémg tir 1,2-1,3 14n vii Pes = Pyin, NPV cila cdc hé théng déu
am trong céc kich ban, do d6 cin bd sung mire phi F cin thiét dé dat NPV vé biing 0,
wong (mg dim bao 13 suit sau thué tén phin vén chil sé hiru 14 12%. Didu ndy
chimg minh ring co ché TOU+F 1 co ché thic ddy cho chuyén dich niing legmg gitra
cdic gidr cao/thdp didm cia phy i, khuyén khich dp dung BESS vi ddm bao thu hai
téi chinh cho chi ddu or dy dn.

Thi ba, cin thiét ké cic chinh sich hd trg tii chinh song song véi co ché gid:

- H& trg gidm CAPEXpess thing qua mién gidm thué, trg edp diu tr, hodc tin
dung xanh véi 13 suit thip;

- Khuyén khich dp dung céng nghé pin vong déi dii hon, gidm chi phi thay thé;

- Bé sung céic cong ey thi triémg ngodi co ché gia dién, nhur céce tii trg true tiép
vin diu tur cho BESS, khodn tri cho cdng sudt (nlur F), hodic dich vy phy trg thi
tnrémg khie (nhwr diéu tén, dy phong cong suit).
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KET LUAN VA KIEN NGHI
1. Nhimg két qua dat duge

Ludn 4n d3 thye hién nghién ciru mit cich hé thing vé hidu qua kinh 1é — i
chinh ciia hé théng dién mét tréi tich hgp pin lwu trir nang lwgng, véi muc tiéu trung
tam la xdly dyng va dinh legng md hinh xée dinh gid ban di¢n phit hop cho cac nha
méy PV-BESS trong didu kién viin hinh thye ié cia hé théng dién Viét Nam. Trén
co s khung plurong phap lufin két hop gitra phin tich kinh - k¥ thudt va md phong
viin hinh, lufin dn da dgt duge cic két qua dinh lugng va céc dong gop khoa hoc chil
yéu sau.

Thir nhét, ludn dn di djnh lwgng rd vai trd ciia BESS trong viéc gidm cit gidm
céng suiit va niing cao sin hrgmg hitu ich ciia hé thong PV khi tén tai gidi han truyén
ti. Két qua mé phéng theo cie kich ban ring bude truyén tai vai hé s6 a = 1,0; 0.8
v 0,6 cho thdy, ddi vai hé théng PV khéng 6 luu trir, san lugng dién rong o6 thé
suy gidam tir 11% dén 17% khi a gidm tr 1,0 qurng 0,6. Khi tich hgp BESS, hé théng
¢6 khi nng thu hdi lai khodng 55-75% luong dién ndng thiét hai khi xdy ra cit gidm,
tiry theo cdu hinh cdng sudt va théi gian hru irir. KEL qua ndy khiing dinh BESS li
bién sé k§ thudt then chét dnh hudmg trye tidp dén san luong hiru ich va mire gid ban
dién cin thiét cia hé thing PV-BESS.

Thir hai, thong qua mé hinh dinh gid trén co s LCOE, lujin dn di xéc dinh duge
mire gid san kinh té cho cic ciu hinh PV-BESS trong cic dicu kién truyén tai khic
nhau. Trong didu kién khéng gidi han truyén tii (a = 1,0), mirc gid ban dién (5i thiéu
dé dy in dat cin bing tii chinh dao déng trong khoang 4,58-7,22 UScents/kWh doi
véi ba khu vire nghién ciru. Khi xudt hién gidi han truyén i (a = 0.8 va 0,6), mir
gid sin ndy tng lén ding ké, cho thiy ring budc ludi dién c6 tic dgng manh dén hiéu
qué tdi chinh ctia dy 4n. Viéc so sanh véi khung gid tai Quyét dinh 988/QD-BCT chi
ra riing khung gid hién hanh duge thiét 1dp rong didu kién Iy trdng, chua phan dnh
dily dii chi phi va riii ro do truyén i han ché ciing nlr gid trj kinh 1é clia luu i, oir
do6 nhdn manh sy cfin thiét cia md hinh dinh gid do ludn dn 48 xudt.

Thit ba, mé hinh dinh gid theo TOU di cho phép hegng hoa trire tiép gid trj dich
chuyén niing lwgng ciia BESS theo thixi gian vi theo viing mién, déng thiri chi

nhitng gidi han ciia co ché gia hién hinh. Két qua tinh todn cho ¢i ba khu vire nghién
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ciru cho thiy, trong khudn khé mirc gid trin theo Quyét dinh 988/QD-BCT, tit ca céc
kich ban PV-BESS déu cho gid trj NPV dm, nhumg mirc 4§ 4m c6 su khéc biét rd rét
giita céc vimg do sy khdc nhau vé birc xa va mirc gid trdn dp dyng. Cy thé, tai Lai
Chéu véi gid trin 6,18 UScents/k Wh, mire thiéu hut doanh thu trong déi thip hon va
khodn thanh todn edng sudt cin thié dé dat didu kign NPV = 0 chi dao déng trong
khodng tir 4,9 dén 19,4 USD/AW-thing. Di véi Ninh Thudn, mic di ¢6 tiém ning
bire xa tdt, nhung do gid trin thip hon (4,94 UScents/kWh), mirc NPV am lén hon,
diin 16 yéu cdu thanh todn céng sudit cao hem, khodng tir 6,8 dén 25,0 USD/AW-théng.
Trong khi d6, Binh Phurdre chju tic dgng kép tir gid triin thip nhit (4,52 UScentsk Wh)
va didu kién phét dién kém thudn lgi hon, khién NPV im nhiéu nhit va cin mirc b
cong sudt lém nhdt, 1én ti tir 12,8 dén 28,0 USD/KW-thing. Céc két qué nay cho thay
co ché TOU chi phan dnh duge mét phin gia trj cia BESS, dé cic du 4n PV-BESS
dat hi¢u qua tai chinh cin thiét, m hinh gia dién phai bd sung thanh phin thanh todn
cong suft nhim ghi nhin gid trj 46 sin sing va hé trg vin hinh h¢ thing ma BESS
mang lgi.

Thit t, phén tich 4 nhay da lam rd mire dd dnh hudmg cia cée bién s6 chinh
dén LCOE va NPV cia dy dn. Cic két qua dinh lugng cho thiy CAPEXpy,
CAPEXpgss, vong dii BESS vi hé s gidi han truyén 1di 1a cée yéu td co tde dong
manh nhit. Khi CAPEXpe giam 20%, LCOE cia hé thing c6 thé giam tir 4,7% dén
6,6%; khi vong diri BESS ting tir 10 niim Ién 20 niim, LCOE giim tir 2,5% dén 8%
tiy cdu hinh BESS; trong khi viéc néi long gidi han truyén tai tir a bing 0,6 18n 0.8
c6 thé lam giam LCOE tir 6% dén 9%. Két qua nay khiing djnh ring cic bién ky thuit
- kinh té nay khdng chi 4 tham s ti chinh, ma li cdc bién ddu vio bit bude ciia md
hinh dinh gid PV-BESS trong bdi cinh hé thong dién c6 ¥ trong niing luong i tao
ngdy cing ting cao.

Téng thé, ludn dn da dgt duge myc tiéu dé ra 1 xdy dyng va dinh lugng md hinh
xde dinh gid ban dién cho hé thing PV-BESS c6 xét dén ring bude truyén tai, cdu
hinh Iuu teik v diéu kién th truimg cia Viét Nam. Cée két qua nghién ciru khang chi
cb ¥ nghia khoa hoc trong phit trién phiromg phéap ludn dinh gia PYV-BESS ma cdén
cb gid trj thyre tién cao déi v qud trinh hoach dinh chinh sdch va thu hit din tr lueu

trir ning lugmg trong giai doan tdi.
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2. Mt s6 kién nghj

a. Dinh hwréng dip dung mé hinh gid dign PV-BESS

Két qua nghién ciru cho thiy khéng tbn tai mdt md hinh gid dién duy nhét phi
hop cho moi trang théi viin hinh cia hi tlu!mg dién Vidt Nam. Mb hinh LCOE va md
hinh TOU két hop thanh todn cong sudt (TOU+F) phin dnh cde khia canh khie nhau
ciia gid trj kinh té va rili ro hé théng: LCOE xdc djnh gid sin dai hgn, trong khi TOU+F
ndi hoa gid tri dich chuyén niing lugmg v chi phi linh hogt ciia BESS trong diéu kién
nghen ludi,

Do dé, lugn dn kién nghj 4p dung mé hinh theo 1§ trinh:

- Ngin han: Khi ty trong dién mét trivi chura cao vé rang bude truyén tai con han
ché, sir dung mé hinh LCOE dé xdc dinh gid san 6n djnh cho diu tr va dam phén hgp
ddng.

- Trung han: Khi xudt hién cit gidm cyc b va dur ciing suit theo thini gian, két
hop LCOE véi biéu gida TOU nhim bd sung tin hiéu gid theo gid, khuyén khich tich
hop luu wi.

- Ddi han: Khi ty rong ndng legng i lpo cao va nghdn ludi p]ui bidn, ap dyng
mé hinh TOU+F dé phin dnh ddy di gid tr linh hoat vi 40 siin sing ciia BESS.

Cich tiép cin theo 1§ trinh gitip chuyén ddi co ché gid mdt cach tudn g, phi
hep véi trang thai phét trién cia hé théng dién va tién trinh hodn thign thj tnromg dién
canh tranh.

b. Hoan thién co ché gi di¢n cho PV-BESS

So sénh vii khung gid theo Quyét dinh 988/QD-BCT cho thiy co ché hién hanh
da trén gid dién néing va chua phan édnh diy di gid tri kinh té cia BESS trong diéu
kién cé gidi han truyén ti.

Ludn dn kién nghj bd sung céu tric gid hai thanh phén, gdm:

- Chénh léch gid theo TOU dé phin dnh gid trj dich chuyén niing lugng;

- Thanh todn chng sudl (F) 4 bi ddp chi phi cd dinh va gid tri 40 sin sdng cia
hé lhﬁl'ig furu L.

. Viée thiét ké TOU ciin ting cwrimg tin hiéu gid gita gitr cao diém va thip diém
nhirng viin dim hio mirc gid binh quén nim trong khung trin, nhim cdin hﬁng giira

khuyén khich diu tr va kiém sodt ehi phi hé thing.
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¢. Chinh sich diu tw, céng nghé va quy hoach hé thing

Phiin tich 43 nhay cho thdy chi phi ddu nr PV, vong dii BESS vi gici han truyén
tdi 14 cde véu td quyét dinh dén mire gis bin dién 16i thiéu va hifu qua tdi chinh cia
du dn PY-BESS.

Vi vily, bén canh hoan thién co ché gid, edn rién khai ddng bd cde chinh sdch:

- Hd trg giam chi phi diu wr théng qua tin dung xanh, vu d&i thué hodic hd rg
1i sudt;

- Khuyén khich coing nghé BESS c6 vong dén dai v dd bén cao nhiim gidm chi
phi thay thé;

- Ling ghép vai trd ciia BESS trong quy hoach ludi dién nhu mdt giai phip bd
tro truyén i tai cie khu vire tiém ning NLTT nhung ha ting ludi han ché.

Cach tiép cin nay giip giam ép lyrc ddu nr mé rong Iudi trong ngdin han vi ning
cao kha nang hip thy nang lugng téi tao ciia hé théng.

d. Dinh hwimg nghién ciru va hodn thi¢n thj trng dién

Trong bdi canh phdt trién thi trémg dién canh tranh, edn tiép we nghién cin
cde co ché thanh todn cho dich va phy trg, dy phong cong sudtl va ciu tric hop ddng
mua bdn dién tich biét phiin gid dién ning va phin gid dich vy luu wrir, Hodn thién
cée co ché niy s gitp phan dnh diy di gia tri hé thing ma BESS mang lgi, ddng théi
tao nén ting cho sir phét trién bén vimg ciia PV-BESS trong hé thing dién Vit Nam.
3. Bing gop chinh cia Lujin dn

Déng gop hoe thudi:

Ludin dn da xay dyng vi phét trién mdt khung phin tich dinh gid bin dién cho
céc nhi may dién mjt trii c6 hé théng lwu trir (PV-BESS) trong hé théng dién Viét
MNam, théng qua viée két hgp v so sanh hai mé hinh dinh gid 1d mé hinh LCOE va
mé hinh gid dién theo thai gian st dung két hop phi cong sudt (TOU+F). Trén co sir
do, ludin 4n d4 chi ra sy khdc bi¢t ban chit gitra hai cich tidp cdn: md hinh LCOE
phin dnh gid sin kinh 1€ dai han cia he thing phét dién, trong khi md hinh TOU+F
cho phép ndi hoa gia wj dich chu:..rén niing lhrgng, chi phi linh hogt hé lhﬁng Wil cic
ro viin hianh phét sinh do gidi han truyén tii.

Mt dong gdp hoc thudit guan trong cia ludn an 14 vige chimg minh n';ng cie
bién k§ thudt nhar gidi han truyén tdi (a), cdu hinh va vong dii BESS khang chi dnh
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hiréng dén hiéu qua tai chinh ciia du 4n, ma cdn la cde bién diu vao bt bude cia md
hinh dinh gi4 ban dién PV-BESS. Qua d6, ludn 4n gép phin lam rd co s& khoa hoc
cho viée thiét ké md hinh gi4 dién phan dnh diy di hon clu e chi phi va rii ro cda
hé thbng dién cb 1y trong niing lugng 14i tao cao.

Déng gop thyre tidn:

Két qua nghién ciru cung cp cic khodng gid san kinh 1€ vd cic didu kign dp
dyng md hinh gid dién phi hgp theo timg khu vire va trang théi vin hanh cia hé thong
dién, hd trg qui trinh ra quyét dinh diu tr va dinh gid dy 4n PV-BESS irong diéu
kién thyre té cia Viét Nam.

Biang gop chinh sich:

Luiin dn dé xudt 1§ trinh dp dung linh hoat céc md hinh gia dién PV-BESS theo
céc giai doan phat trién ciia hé thing dién, dong théi kién nghj hoan thién co ché gia
theo hudmg TOU+F nhim phan 4nh ddy di gid wi linh hoat hé théng cia BESS v
gidm rii ro dfu or trong dii han.

4. Han ché vi hwéng nghién ciru tiép theo

Nghién ¢t hién méi ip trung vo ba khu vire dai dién va chua xem xét chi tiét
céic ring bude chit lugng dign ning & mire ndt ludi. Ngodi ra, nghién cira méi chi tip
trung vao ba khu virc dién hinh va gia dinh chi phi ciia ba nha médy (Lai Chéiu, Ninh
Thudn vi Binh Phurde) theo di liéu déu viio cho xiy dyng khung gid cia Quyét dinh
988/QP-BCT. Thixi gian 1di, cdc nghién ciru ¢o thé mé rdng theo hudng:

(i) phén tich tic déng hé théng cia PV-BESS trén quy mé toan quic bing mé
hinh tdi wu hoa hedi dién;

{ii) cép nhdt cdc kich ban chi phi BESS theo xu thé giim ciia cng nghé; va

(1ii) mdr ring khung dinh gid PV-BESS sang cac djch vy phy trg va thi tnrémg
dién canh tranh.
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PHU LUC B. DANH MUC BIEN SO TOAN LUAN AN

Nham Phurong
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tai ndim n lurgmg gian
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N hdm Phwrong
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i K¢ th Piu vio 2,23
e DC ciia mé-dun PV thi j L o
Hé s tinh dén tn thit do e Dokt |igan
§ Vil -
Sl tuyét ciia md-dun PV thir j s
Téng céng suit diu ra phia Trung
g K# thudt (2.23)
G DC cita hé thing PV P gian
501 dc hé th
Ny DG T g K§thuit | Béuvio | (2.23)
khi dyng
Higu sudt chuyén dai DC-
% K9 th Ddu vio 24
o AC cia inverter i @.24)
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Nhom Phwromg
K¥ hidu ¥ nghia bién Pow vi R Logi bién o
i C&nf sulit diiu vao DC cin i K§ thu Tr:.:ng .24y
mit inverter gian
{ T
Pac 08 RN W K9 thuit "ms (2.24)
ml inverer glan
o el O W Kfthujt | Plura | (2.25)
- hit thing
N 50 hrgng céc inverter K§thujt | Dauvio | (2.25)
T
Lac Téng ty 1§ thn thit AC % K.§ thuit ;:'“s (2.25)
Legon Tfi" mﬂ Ve oy sl sdng vi 2% Kithugt | Bduvio | (2.25)
clit giam
Leeviieg :\I‘::E Vo ik bt g diy % K¢thujt | Diovio | (2.27)
ORI :5' W n thlt e miy biln g K§ thujt | DBiovio | (2.28)
P
Téng siin hegng dién sin
; : Nin
- st (dign xoay ehidu) cia g e Q.29
hé thdng trong ndm thi lugmg
nhdi
T A8 e (il i g Kothuft | BDlur | 229
phdng trong | ndm
Tdng sin legng dién sin Mg
Q. sulit ndim o (L ndm 0=2 i Plura | (2.30)
§ lwgmg,
di)
Téng san lugng dién =i Wan T
o g san lugmg dién sin i rlung @230
xudit ndim (n-1) lugng gian
Ty B suy thohi AC cia tdhim K$ thudt b viko 2.30)
LG inen pin binh quin hing nim -
Ty 50 giita cong st spefxa
C-rate clia BESS vi dung hngmg Kgihujt | Dduvio
dunh dinh
SOC, SOC cia pin v mdn thin o K thugt Trung @31)

difm wde dinh

gian
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: Nhdm .. | Prong
Ky higu Y nghia bién Baon vi e Logi bién g
Turgme T
Eaess, e ek KWh K.§ thuit ':"'" (2.31)
diémt gian
dung hrgng 10i da clia s
Esaissmm BE“:S- § kWh K¢ thuft | Béuvio | (2.31)
T
Pc Céng sudt spc kha dyng kW Ky thuit ::::'8 (232
Trung
Po Cing wufit i ki dyng kw K¢ thut o (2.33)
SOCmia Mire SOC thi thicu % Kythuft | Dduvao | (2.33)
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PHU LUC C. DU LIEU PAU VAO MO PHONG
Bang C.1. B dif li¢u khi tugmg sir dung cho mé phéng NMDMT Lai Chiu (Ngiy 1/1/2020)
Ngubn dit ligu: NSRDB ~ Himawari Satellite (2020)
Pia didm: 22 46°N, 102.61°E — Lai Chiu, Viét Nam
Chu ki dir ligu: 30 phit trong 1 ndm (2020)
Théng sb sir dyng: GHI, DNI, DHI, Nhiét 43 khéng khi (Temp). D3 &m twong déi (RH)

DHI DN GHI | Temp | RH
STT | Month | Day | Hour | Minuie
(Wim') | (Wim®) | (Wim®) | (*C) | (%)
1. 1 | a 0 0 0 8 8215
2, 1 | 0 30 a 0 0 7.7 £3.84
3. | | I 0 0 0 0 74 83.24
4, | 1 1 30 ] 1] 1] 72 8430
5 I 1 2 il 0 0 0 6.9 BT
L 1 | 2 30 ] o 0 6.7 8478
7. 1 I 3 ] 1] ] 0 6.5 8344
R | | 3 30 0 ] 1] 6.4 B4.02
9. 1 1 4 1] 0 ] ] 6.3 £2.32
10. 1 1 4 30 0 0 0 63 | 8232
Il 1 1 5 0 0 0 0 6.2 B0.38
12, 1 1 5 30 0 a a 6.1 E1.02
13. 1 | [V L 0 0 0 6 E0.3%
14 I 1 6 30 0 (1] 0 [ 2038
15, 1 1 7 ] G ] & 14.9 B84.27
16, | 1 7 a0 4 0 34 13 T8.55
17 1 | ] 0 T L T7 17.1 T8.14
1%, 1 L 8 30 123 15 127 182 T2.92
19. 1 | 9 L] 167 36 182 123 6884
. | | 9 30 2124 108 amn 20,2 65.12
i1, 1 1 10 i 261 22 388 21.2 63,78
. 1 1 10 k1] 297 172 404 219 61.12
3, 1 | 11 0 236 24 in 2.7 3997
24, 1 i il 30 341 169 457 232 58.19
15, i I 12 a 3089 395 585 236 57.62
26. | 1 iz 30 334 B4 392 238 56.87
7. | 1 13 il 307 365 556 239 56.83
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23 I 1 13 30 162 749 651 238 | 5711
2. I 1 14 ] 263 mn 489 23.7 | 51.78
30, 1 | 14 K 227 36 248 234 | 5883
31 1 I 13 0 200 338 363 3.1 61.03
3 1 1 15 30 173 184 250 216 62.9
33 1 1 16 ] 131 95 16l 221 T0.47
34, I 1 13 il 84 49 95 21.1 74.9
35, i i 17 U 42 ar 45 20.1 80,49
36. | 1 17 0 0 1] a 19.5 83.62
37 1 1 I8 0 1] ] 0 182 | 8176
38, 1 1 I8 30 ] ] 1] 185 | B3.82
39, I I 19 0 0 ] 0 18.2 | 83.99
40, I 1 19 30 0 0 U 17.9 | 8558
41. 1 1 20 0 0 a ] 17 | 86.24
42, 1 | i 30 0 0 0 176 | 86.78
43 1 I 21 ] 0 1] 0 17.4 8172
44, I | 21 0 0 ] 0 17.3 E8.28
45, 1 1 2 0 ] ] 0 17.1 £0.02
46, I 1 12 30 0 0 L] 17 £9.59
47, 1 1 23 0 0 0 0 168 | 89497
48, 1 1 i | 30 0 0 ] 166 | 91.12

Bang C.2, By di li¢u khi urgng st dyng cho md phing NMDMT Ninh Thujn (Ngiy
1/1/2020)

Ngudn dir ligu: NSRDB — Himawari Satellite (2020)

Dia diém: 11.44°N, 108.85°E — Ninh Thun, Viét Nam

Chu k¥ dir liéu: 30 phit trong | ndm (2020)

Thong sb sir dyng: GHI, DNI, DHI, Nhiét 43 khong khi (Temp), D§ dm wong ddi (RH)

I DNIL GHI Temp RI
STT | Month | Day | Hour | Minute

(Wim") | (Wim?) | (Wim™) | (°C) (%)
1. 1 | L 0 0 0 0 221 80.73
2. 1 T 30 0 0 0 221 | 80.65
3 | 1 | L a o a 221 B0.89
4, 1 [ | 30 0 L] 0 20 £1.39
5. | 1 p 0 0 0 1] 0 £l.44
&, 1 I 2z k{1l 0 0 a 2.1 20.95
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1 1 3 0 0 o Q 221 &l.16
1 I 3 30 ] 0 0 22.1 8124
9. 1 1 1 0 o o 0 22.1 81.53
0. I I 4 K1) 0 ] 0 2.1 81.53
11. 1 1 5 a 0 ] ] 22.1 81.81
12 1 1 5 30 0 ] 0 222 814
13. I 1 h 0 a a i 222 | B192
14, 1 1 f {1 T o 7 222 | 8192
I5. 1 1 7 ] 51 531 159 248 | B1.33
16, 1 1 7 30 63 663 P k] 253 78.95
17 1 I & ] 73 To0 38R 259 | 76.67
18, 1 I E 30 BO a18 497 26.3 TA.BR
19, 1 | 9 0 &9 B54 595 - 268 | T193
0. | 1 ] 30 94 BE4 683 271 T1.66
21. 1 1 10 ] 116 870 T48 174 | 7042
. 1 1 1o i0 119 885 803 176 69.6
23, 1 1 11 0 e L] R43 277 | 69.0M
24, 1 I I 30 20 205 Rod 278 | 68.64
. | | 12 0 116 912 867 278 | 6854
16, I 1 12 30 115 908 850 278 | 68.54
2. I 1 13 o 118 290 E13 20.7 | 68.B3
18, 1 | 13 io 115 BT4 759 276 | 6923
9, 1 I 14 0 111 251 GR9 274 | T0.14
30 1 | 14 30 106 B0 604 272 | 099
31, 1 1 15 0 100 774 507 269 | TL25
3z, 1 I 15 3o 2 716 a0 6.3 13.96
33, 1 1 16 0 ™ 629 288 26.2 75.33
34, 1 | 16 an 63 499 174 257 | TI.59
35, 1 | 17 0 38 300 Tl 252 #0.1
36. 1 I 17 k] 0 0 0 250 | BLAOS
17, I 1 I8 0 L] 0 0 4.7 | 8244
18, I 1 I8 3 o ] 0 4.6 | 8293
39. I 1 9 L L] a 0 245 | 83.35
a0, 1 L 1% 30 0 1] a 44 | 8393
41, 1 I 20 0 L o 0 243 B4.4
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41 | I 20 30 0 0 0 24.2 849
43. [ I 1 i 1] ] 0 24.1 85.45
44, 1 I 21 lo 1] 0 0 24.1 B5.45
45, 1 1 22 0 0 0 0 24.1 £5.99
46, I 1 a1 k1] 0 a 0 24.1 85,00
47, | 1 23 0 0 a ] 24.1 86.58
48, 1 | 23 an a o 0 24.1 B6.58

Bang C.3. BO dir litu khi twong sir dyng cho md phong NMBMT Binh Phute (Ngiy
1/1/2020)

Ngudn dir liéu: NSRDB — Himawari Satellite (2020)

Dia diém: 11.904°N, 106.489°E — Binh Phuoe, Viét Nam

Chu ki dir liéu: 30 phit trong 1 nim (2020)

Théng sb sir dung: GHI, DNI, DHI, Nhi¢t 4o khong khi (Temp), D3 dm wong ddi (RH)

STT | Month | Day | Hour | Minute .- iy sl ol B
(Wim2) | (Wim®) | (Wim™) | ("C) | (%)
L. 1 1 0 ] 1] 0 1] 19.7 | 35.13
2. 1 1 [i] 30 1] 0 ] 19.6 85.58
3. | 1 I i 0 L] ] 19.5 B85.55
4, I | | a0 0 0 0 194 R6.0OR
A, 1 I 2 ] ] 0 0 192 | 87.05
[ 1 I 2 30 0 a 0 192 B87.05
7. 1 I 3 ] 0 0 a [N 2747
8. 1 I 3 30 0 a o 190 | 8841
9, i I 4 0 o 0 Li] 19.0 | 8891
10, | I 4 30 1} 0 [} 19.0 8891
Ll 1 1 5 i 1] 0 0 19.0 89,26
iz, | I 5 n 0 0 0 191 88.80
13, 1 | i ] 0 0 L] 191 89.64
14, 1 1 1 30 19 0 9 191 8904
15. I 1 L 0 9 543 129 229 81.40
16, | L 7T 30 53 693 243 245 T3.96
17. 1 | ] a 60 792 36l 26.1 67.48
18, 1 | 8 30 67 850 472 275 62.17
19, 1 | 9 (] T2 B 576 289 56.19
20. 1 1 9 i 76 922 667 300 | 5275
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21. 1 1 10 i 90 924 741 31.0 | 4853
. I 1 10 30 291 499 668 31.8 | 4634
8. I 1 11 4] 100 938 842 326 | 4333
4. i 1 1 30 1o 944 B&9 33.1 42.09
5, 1 1 12 L] 108 933 g72 316 4045
6. ] 1 12 30 108 928 860 J3E | 4000
¥ 1 I 13 1] 127 880 glo 40 | 31939
28, 1 1 13 k1] 125 R 70 329 | 39461
5. | 1 14 i 124 835 T4 339 | 959
30, | | 14 3 118 B4 623 33.5 40,48
31 1 | 5 a L1 764 530 334 41.73
32 1 | i3 30 o2 To6 426 324 43.44
1 | I 16 0 e o 119 LG A46.65
34, 1 i 16 30 | 519 203 30.5 49.70
35, 1 1 17 ] 52 35 57 293 | 5538
36, 1 [} 17 30 8 ] b 286 | 57.72
37 1 I I8 a i 0 0 7.8 | 60.69
3R, 1 1 18 30 0 0 ] 7.3 62.55
19, [ 1 19 0 L] L] ] 26.8 | 646l
40, 1 1 19 30 0 L] 0 263 . 611
41. 1 1 20 ] L] [} 0 258 6869
42, 1 1 20 30 0 a 0 254 T0.33
43, 1 | 21 0 0 0 0 249 | T4
44, | 1 21 30 0 0 o 245 T4.15
45. | 1 i2 ] 0 0 0 242 75,40
46, | 1 22 k1] 0 0 0 239 | 76.77
47, 1 I 3 0 0 0 0 236 | 78.03
48. 1 I Pt 30 0 0 0 233 T9.45
Bing C.4. Cic thong sb thiét ké chung cho 3 nha mady
L HE thiong PV IL HE thong Inverter
Thing s8 k§ thudt Gid tri Thng sb l§ thudt 1 Gid tri
Tén madule SPDGS90- Lopi invester: Sungrow Supply Co — Lid:
Mi44M L0 SG2300U [550V]
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BESS

gian lo trir 2 gidy, 4 widr,

L H§ thing PV I1. HE thang [nverter
Thing sb k§ thudt Gid tri Thing sb k§ thudt Gid tr
Nl 5an xudit Zhejiang  Sunpro | Chng suiil eye dai AC 25000 kW
Power Technology
Co, Lud
Céng nghé Mono-c-5i Céng suit cye dai DC 2542 5 kW
Cong suil cye dii cia module 590,733 Wde
Higu sudt danh nghia 23,44 % Sé lwgmg inverter 16
Dién tich module 252 m? Téng cing suit AC 40 MW
models cho mét chudi 20 Higu swit 98,53 %
54 chudi 4063 Di¢n ap danh djah AC S50V
Thng sb module 81260 Dién ap cyc dai DC 1200 v
Téng cong suit DC 48 MW Déng dién eye dai DC 2825 A
Dién dp max (Vinp) 42,9 Wdec Dién dp cye tieu MPPT 800 V
Déang dién max (Imp) 13.8 Ade Bién ap DC danh dinh 000 v
Dién ap hiv mach (Voc) 51,7 Bién dp cye dyi DC MPPT | 1200 Y
Dong ngln mach (1sc) 14,5 S5 lwgng cic diu vio MPPT | 1
Heé st nhiét 4 cia dién dpha | -0,251 %FAC
mach Voc
Hé sb nhiét 46 ciia dong ngan | 0,043 %/°C
mach lse
T s nhigt dd cia cong st «0,295 %/ C
eyrc dai
56 lrgng cell (1€ bio quang 72
dién) ndi tikp trong module
Kich thude (RxD) (mm) 1120x2251
Mhiit dd danh dinh cia cell () 434°%C
Ty 1é DC/AC 1,20
Suy gidm higu suit doi voi ddu | 0,5%/nim
ra DC ela PV
Bang C.5. Thong s6 k§ thudt hé thing BESS
Thing 56 Gid trj Ghi chi
Cong suit DC va dung hegng | 4MW, 6MW, SMW vithoi | Tuong dwong céng suit BESS

(10%/15%/20%%) x (2h/dh)

Didn dp bank thict ké

500 Vide

Dign ap danh nghia cell

3,6 Ve
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USD Wac

Cong suat cell 3,2 Ah

Clu hinh PV-BESS Ké ndi phia DC i inverter

Tudi thy 10 ndin

Trang thii sac 10 thigy 20%
(Minimum staie of charge)

Trang thai sac toi da 100%

{(Maximum state of charge)

Trang thii spc ban dau (Initial | 50%

state of charge)

Suy giam higw suat chu ky Tinh todn ty 4jng trong mb

hinh SAM
Bang C.6. Chi phi ddu tir ciia 3 NMBMT 40MWae khang cb BESS (Don vi: USD)
Thiuh phin Suflt dlu tr ERAE T S
Lai Chim | Ninh Thein | Hinh Phade

1, Chi phi thiet bj

+ PV module 0.22 USD/Wde | 10.560.651.99 | 10.560.651.99 | 10.560.651.99
+ Inverter SN 1.040.000.00 | 1.040.000.00 |  1.040.000.00

USD/Wac

2, Chi phi xiy dymg 6.139.41000 | 6387.110.00 | 6.272.010.00
3. Chi phi quén 1y dy an 216.100.00 218.170.00 217.210.00
4, Chi phi dy phong T18.246.48 T28.23728 723.594.88
5, Chi phi s viin 876.980.00 BE7.960.00 882.920.00
T 245386000 | 2.453.86000 | 2.453.860.00
try vi tii dinh cur

7. Chi phi khic 995.647.00 998.000.00 991.643.13
B, Tong chiphi lip it | o sDiWde | 23.000.895.47 | 2327398927 | 23.141.890.00
hé thing PV

Bang C.7. Chi phi du tr cia 3 NMBMT 40MWac 6 BESS (Ban vi: USD)
Thinh phin Suit diu tw N g €V e vk RESS
Lai Chiu | Ninh Thuin | Binh Phude

1, Chi phi thidt bj

+ PV module 0,22USD/Wde | 10.560.652 | 10.560,651.99 | 10.560.651.99
# Inverter W 800,000 800,000 800,000
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hao déu)

PV 40MWac vi BESS
Thanh phin Sudit ddu or = c:l:h&.:m TR Y
+ BESS (4MW 2giir) 22USDAWR | 5 63,908 3.063.998 3,063,998
vi 282 USDEW
2, Chi phi xiy dymg 6.152.432 6.400.667 |  6.285,320,00
3. Chi phi quan I¥ dy an 217.210 218.630 217.670.00
4, Chi phi dy phéng 1.2 841.758 £37.105.60
5. Chi phi tr viin 878.846 880,846 884,792,00
6. Chi phi bai thuimg, ho
trgy vi i dinh cur 2459071 | 2.459.071.00 |  2.459.071.00
7, Chi phi khic 1.145.852 | 1.156.721.03 1.150.458.34
8. Tong chiphi lip dW M | . orvwae | 26100853 | 26391343|  26259.067
thing PV-BESS
Bing C.8. Cic théng sb kinh &, i chinh cho phén tich
Thing sb Gid trj Cin cir
Dong dbi cita diy an 20 ndm Thong tr 092025/ TT-BCT
Thué thu nhip 0% tir nim | dén nim 4 Luht thué thu ship doanh
5% tir ndfim 5 dén ndim 13 nghigp sb 14VBHN-VPOH
10% tpi ndm 14 vi ndm 15 ngiy 1577/2020.
20% tir ndm 16 ti ndm 20
Ty 1 win vay/vin iy cb 7030 Thing e 09/2025/TT-RCT
Dit ligu diu vio cia Quyét dinh
sl 988/0D-BCT.
Hé 56 chiét khiu tai chinh | 10,912 %e/nim Dit liéu dau vao cho xiy dymg
khung gid cla Ouydt djnh sb
ARRQD-BCT
Thiri han vay {nim) 10 Théng tuw 092025TT-BCT
Thivi gian khiu hao (khau | 20 ndm Trén co sov tudi thy cia du dn,

Khodn vay wong thér gian
iy dymg

| 00 vim vay, trude 6 thing

Tham khdo Béo cho nghién cin
kha thi ciea mdt 58 diy dn 48 xiy
dymg.
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Hinh D. 3. DA thi phu ti sin xudt di¢n bé théng PV cha NMDMT 40MW Binh Phude
Bang D.2. Sin lugng phit dién cb han ché truyén i nha mdy 40MW tai Lai Chiu (kWh)

— T§ 1 gidi han truyén téi o
1o 0.9 08 0,7 0.6
I GT.910.300 67 00,900 67.082.400 64.537.800 6, 443000
2 67571300 67,564,900 66.815.200 64330300 o0 286,100
3 671.232.300 67.228. 100 66, 544,900 64,120,800 0. 127.500
4 66,893,300 66,890,800 66,271,506 63,904,204 59.967 400
5 66.554.200 66.553.000 65.995.100 63.695.400 59.805.700
& 66215100 66,214,604 65.T15.600 63.479. 700 59642600
7 65,876,000 65 BT5.700 65.432.900 63.262.100 59,4 78200
i 65,.536.900 65,536,700 65,147,000 63,042 200 59312400
9 65197800 65.197.600 64,857 800 62,820,600 59.145.100
10 64.858.600 64.858.400 64,564, 800 625596, 500 58.976.200
11 64.519.400 64.519.300 64.268.100 62 370,900 S8.R05.700
12 el 1 80200 64, 180, | (0 63.967.500 G2 143,000 58,631,500
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Ty 1§ gidi han trayen tia
MEm
1,0 0.9 08 0,7 6
13 63.841.000 63,840,900 63.663.300 61.912.900 SR.459.400
14 63.501.800 63,500,700 633551040 61680400 58283400
15 63.162.500 63.162.500 63,043,500 61445700 58.105.800
16 62.823.200 62 823200 62.728.200 61,208,700 57.926.500
17 62483900 62.483.900 62,400,900 G0.969, 100 57.745.400
18 62,144,600 62, 144.600 62,088,100 60,726,900 57.562.300
19 61,805,200 61.805.200 61.763.300 60.482.300 57377100
X 614655900 61.465.900 60435, 100 60234800 ST.190.200

Bang D.3. San lugng phit dién co hgn ché truyén tdi nha may 40MW 1ai Ninh Thugn

Ty 1§ gid han truyén i o

Nim
1.0 0.9 0.8 0,7 0.6
1 83379.500 82.554.100 79.837.400 75.462.700 60,388,000
2 £2.975.300 £2.220.000 79.578.400 75.266.900 69.247.700
3 82.569.100 £1.881.600 79.317.000 75.069.000 69.105.900
i 82.160.900 £1.538.600 70,053,100 74,869,000 68.962.700
5 81.750.700 £1.191.400 78,786,500 TA.667.000 68.818.100
6 81.338.900 0,840,400 78.517.600 74,463,100 68.671.600
7 80.925 400 80.485.200 78.246.100 74.256.800 68.523.300
[ $0.510.900 80.126.100 77.971.500 74.048.100 68.373.200
9 80,095 800 79.763.000 77.694.200 73.837.100 68.221.600
10 79.680.200 79.395.400 77.414.100 73.623.800 68.068.300
T 79.264.400 79.023.200 77.131.200 73.408.100 67.913.400
12 78.848.400 78.646.200 76.845.000 73.190.200 67.756.600
13 78.432.400 78.264.300 76.555 900 72.969.600 67.507.800
1] 78.016.300 77.877.300 76.263,700 72.746.600 67.437.200
15 77.600.200 77.486.000 75.968.500 72.520.700 67.274.600
16 77.184.100 77.091.400 75.669.900 72.292.100 67.110.300
17 76.768.000 76.654.000 75.367.700 72.060.800 66.944.400
I8 76351800 | 76.294.400 75.061.500 71.827.000 66.776.400
19 75.935.600 75.892.300 74.751.300 71.590.800 66,606,300
20 75.519.400 75.488.000 74,436,900 71.351.700 66.434.100
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Bing D.4. San lwong phat dién c6 han ché truyén i nha mdy 40MW tai Binh Phude

Ty 1§ it han truyén tii o
Mim
1,0 a9 0.8 0,7 0.6

1 T9.558.700 79.449.500 TT9T8.400 T4.A4T3 400 68.945.600
9. 162.000 79.072.900 77.689.500 74.258.100 68, 794,700

3 78.765.300 78.693.900 77.597.200 T4.040.100 68.641.800
de T8.368.600 78.312.200 F7.100.300 T3.819.600 68 487300
5 T7.971.900 77.927.900 T6.801.9200 73.590.400 68.330.100
& TT.575.100 T7.541,100 T6.498.600 T3.370.200 68.1 72900
7 T7.178.300 TT152.500 T6.191.900 T3.14 1,000 6801290
g 76,781,400 76.762.200 75.881.200 T2.909.200 GBS 1.000
9 76,384,600 T76.370.400 75,566 800 T2674.400 67.687.200
10 75.987.700 T5.977.600 75.248.700 T2A437.100 67.521.600
11 75,590,800 T5.583.500 74.926.700 T2.196,200 67.353.500
12 T5. 193,800 75,158,600 T4.600.600 71.953.900 6T 183 400
13 74.796.900 T4.793.200 T4 270,200 1707900 G7.011.500
14 74,399,900 74,397,300 73.915 400 T1LASE900 6. 837600
15 T4.002. 800 74,001,100 T73.595.700 T1207.000 66.661.200
I 73605800 T73.604. 700 73.251.600 T0952.200 66483900
17 73,208,700 73.208.100 72902 400 T0.694, 400 66, 30380600
18 TZE11.600 T2.811.300 T2.548.500 T0A433.500 66.121.300
19 T2.414.500 72,414,400 T2, 100 70,169,300 65,936,600
n 72017300 T2.017.30d0 TLE2T7.900 69.902.000 65, 749500
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