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3 Taichinh va dinh gia dién gi6

Chuong 3 bao gébm céc dong tién dy an lién quan, gdm dong doanh thu va dong chi phi van
hanh cling nhu nguén goéc va viéc sir dung chiung & mdc d6 chuyén sdu hon. Nhirng loai bat
dinh lién quan va rdi ro da duwoc xac dinh véi dong tién dé cling nhu cac yéu o tac déng chinh
vé gid tri tai chinh va rdi ro tai chinh s& dwoc thao ludn. Chuong nay ciing sé thao luan ky cac
khai niém nhu dé nhay, phan b6 xac suat clng véi cac vi du cu thé dé minh hoa (rng dung cla

cadc ham chirc ndng trong thuc té.
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% + Do ludng phan * Nhan t6 anh hwéng chinh
@ - M6 hinh Monte Carlo én vén * Hiéu suét
*EPC: Ky thuat, mua sdm va xay dyng Source: RENAC, 2018

3.1 Cac dong tién trong dién gid

Phan nay thdo ludn vé méi quan hé gilra cac dong tién dy an vai loi nhudn ky vong va céc rii
ro lién quan sau d6 s& duwa ra mo ta vat tat vé cac yéu td chinh. Mai lién hé giita cac dong tién
va tinh kha thi tai chinh duoc thao luan va gan lién véi khai niém phan bd xdc suat cla san

lvong dién hang nam (AEP).
Phan nay s& tap trung dé tra I&i cdc cau hdi thuc té sau day:
1. V& khia canh tai chinh lgi nhuén va rdi ro dwoc do lvdng nhu thé nao?

2. Taisao viéc dinh gia lai lién quan dén bén cho vay, nha dau tu va nha phat trién du dn?
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3. Lam sao dé nhan dang cac yéu 6 tac déng chinh?

4. Nhirng thong s nao la quan trong nhat dé do ludng gid tri dy &n va tinh kha thi tai
chinh?

3.1.1 Dong tién, lgi nhuan ky vong va rui ro lién quan

Dong tién dy an c6 ngudn géc tir ng va vdn ¢b phan cho thay ngudn cda gid tri tai chinh theo
khia canh nang luc tai tro. Do vy, diéu quan trong 1a dinh lvgng méi quan hé vat ly gitta nang
suat cla dy 4n va nhitng nd lyc can thiét dé duy tri sy hoat ddng clia dv an qua d6 nhan duoc
dong tién va bu dap cac rdi ro lién quan.

Panh gia rdi ro theo quan diém tai chinh yéu cau sy dinh lvgng hoa khai niém ‘most likely’ hay
dong tién ky vong va bao gobm do |éch phu hgp. Tat ca cac kich ban dnh huwdng téi dong tién
vao va dong tién ra cta du an phai dwoc xem xét vi ching anh hudng téi kha nang cha dy an
dé ddp ng yéu cau cla bén cho vay va cac nha dau tu.

Vé khia canh tai chinh, gid tri hién tai cla dong tién (chi phi dau tir) trong mét du dn sé phai
duoc thu héi tir dong tién vao chira dwng rdi ro hay bat dinh (lgi nhudn du an). Xac suat twong
(rng dé khong dat duwoc ‘most likely’” hay k&t qua ky vong chinh 13 rli ro ma gia trj tai chinh cla
du an bj tdc déng. Rii ro nay s& dugc tinh vao chi phi vén.

Bé&n cho vay thudng quan tam dén khoan 16 wéc tinh dé dinh gia bién 13i suat trén ty 1é I3i suat
ho thu tir du 4n dé bu d8p cho céc rui ro khi ho dau tu vao du an. Nha dau tu vén c6 phan cé
thé quan tdm dén md hinh dinh gia tai san von (Tiép can p/o,CAPM) dé xic dinh chi s6 loi
nhuan vén cé phan ky vong.

3.1.2 Téng quan céc yéu t6 chinh tadc dong dén dong tién dy én

Yéu t6 chinh tac dong dén dong tién duw an cé thé dwoc nhdn dang bang viéc do dac dnh hudng
cla chung dén dong tién va gia tri tai chinh. Mdt md hinh dong tién vao gébm viéc thiét |ap mot
mo hinh tinh todn chinh thirc nhw 13 co s& cho viéc do dac méi quan hé va sy thay déi gitra s6
liéu d4u vao va théng sd dau ra cia mé hinh.

Phan tich d& nhay do dac dnh huwdng khi thay d6i chi mét s6 liéu dau vao (AEP) trén mot phép
do két qua don (bién dy an). Phan tich d6 nhay cling dugc goi la “thuong s6 chénh léch) khi
tham chiéu dén tinh toan nhu mot thuwong s6 chénh léch (tuyét d6i). Vi ca thong s6 dau vao va
dau ra cia md hinh s& thudng co sy khac nhau vé don vij vat ly (MWh mét nam d6i véi AEP va
USD d6i véi bién du an), don vivat ly cia phan tich d6 nhay tuong ng véi don Vieutput/don Viinput
(USD/MWh mét nam). Sw nham 1an khi dién giai va phan tich cac két qua d6 cé thé xdy ra (vi du:
su thay ddi cila mét MWh moi ndm clia AEP ¢é thé tao ra 100 USD thay d&i cla bién dy 4n)
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Phwong trinh 15: Tinh todn dé nhay tuyét déi

Do nhay tuyét déi duwoc cho nhu sau:
= (ké’t qUé sau khi thay d6i— két qUé truwde khi thay dfii)/(d\éu VA0 sau khi thay d6i — dau vao trude khi thay dfii)

Pé thyc hién mét phan tich dd nhay khéng cé cac don vi vat ly, s liéu dau vao va dau ra cd
thé dwoc thay thé bdi thuwong sd cla chung, nhw vy sé khdng cd cdc don vi vat Iy trong phép
tinh. Diéu nay cé thé dugc hiéu la mdt sy thay d6i twong ddi cia dau ra ddi vdi sy thay doi
cta d3au vao (vi du: 1% thay doi dau vao AEP c6 thé tao ra 10% thay d6i két qua bién dy an)

Phuwong trinh 16: tinh todn d6 nhay tuong déi
D0 nhay tuvong doi dugc cho nhu sau:

= (K&t qUA sau khi thay dsi /KEL QUA Trusc khi thay déi -1)/ (AU VAO sau khi thay dsi /AU VAO trusc khi thay déi -1)

Céch tiép can nay c6 thé mang dén nhirng két qua ma khé dé giai thich vdi két qua dau ra xap
xi bang “0” trudc khi thay d8i dau vao vi bat ky thay d6i bién nao clia dau vao s& lam thay déi
k&t qua dau ra dan tdi sy thay d6i két qua dau ra twong déi 1a rat Ién. Ly do vi két qua méi
khéng xap xi bang “0” dugc chia cho gia tri két qua bang “0” ma khéng duoc quy dinh. Cac s6
liéu dau vao lam thay ddi gia tri dau ra (tir dwong sang am va nguoc lai) thudng gay ra nhirng
nham Ian trong viéc giai thich tinh tuong d6i (hay d nhay khéng don vi)

Sy don gian hoa cdc md hinh thyc té phirc tap bao gdm cac khia canh lién quan nhat va chi

kha thi sau khi nhan dang céc yéu t6 lién quan chinh véi phan tich d6 nhay.

Nhitng yéu té tdc déng chinh t&i dong tién du dn

San lwong. 1a két qua clia viéc san xuat nang lwong, né phu thudc vao su bién dong cla gid. Su
bat dinh cla bién ddng gio trong twong lai anh hudng dén doanh thu, day la rdi ro do tw nhién.
Gia. Gia trd cho mdi don vj sdn pham (gid cho 1 MWh) 13 gia thj trwdng, dwoc giao dich trén
thi trudng dién. PPA, gid c6 dinh hay hé théng dau gid gilp giam thiéu mét vai phan cda rdiro
quan trong nay.

OPEX. Chi phi van hanh bao gdm tat ca cac chi phi lién quan dén viéc hoat ddong cia mot trang
trai dién gié, no thay ddi theo thdi gian do sy didu chinh cla lam phét (chi phi ¢6 dinh) hodc
lién két chi phi véi doanh thu hodc san luvgng (chi phi bién déi), bao gdm ca do6 bat dinh hodc
rdi ro vé chi phi.

COC. Hay chi phi tai chinh thay d6i trén co s& hang ngay va cd thé tdc dong manh dén gia tri
du an (trudce khi tai trg), tire 1a dé cdp dén mét ngudn rdi ro 16n.

CAPEX. Chi phi d4au tu phu thudc theo gia thi truong va nhitng thay doi trong giai doan phat
trién cho dén khi cac hgp déng chinh dwoc ky két, mang dén mot rdi ro vé dong tién.
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3.1.3 Dong tién va tinh kh3 thi tai chinh

Panh gid tinh kha thi tai chinh chuyén dich vao trong phan tich dong tién bao gdm lgi nhuan
ky vong va cac rai ro lién quan. Dé thuc hién duwogc viéc nay can phai cé kién thirc hiéu biét vé
mot s6 khai niém théng ké co ban.

Thuat ngl* loi nhuan ky vong hodc trung binh (1 = E(X)) c6 thé I3 twong déi hodc tuyét déi. Loi
nhuan tuyét déi 13 su khac biét gitta lwvong dau tw va luvong tién mat dwoc tra lai. Loi nhuan
twong déi thi phé bién hon dwoc dinh nghia la lgi nhuan tuyét ddi chia cho lvgng d4u tv ban
dau va do vay nd |3 mét ty 18 phan trdm va khdng cd don vi vat ly.

Thuat ngit rdi ro cling c6 thé 13 tuyét d6i (o = SDx) hodc tuwong d8i (= o/u = E(X)/SDx). Rui ro
thudng lién quan d&n nhitng sy kién tiéu cuc tuy nhién khodn that thoat do rii ro dé van thap
hon gid tri ky vong (u), nhung khéi niém “dd léch chuin” (SD) bao gdm tat ca do léch so vdi
gia tri trung binh (E(X)).

RUi ro 13 khac vé&i bat dinh (Keynes, 1907, 1921). Trong tai chinh, rii ro (o) |a cé thé wéc tinh
duwoc va dua trén co s& dit liéu, trong khi do bat dinh chi ra su thiéu hut di liéu va kha ning
do lwong. Tuy nhién, trong nhitng nghién ctru gid, d6 bat dinh dugc dua trén s6 liéu va dé cap
dén d6 Iéch chuan so vdi AEP ky vong 1a mét gia tri phan trém.

D& danh gid tinh kha thi cha dy an, tat ca lgi nhuan du 4n ky vong va tat ca rdi ro trong dong
tién va/hodc tat ca nhirng bat dinh can phai duoc dinh tinh va dinh lwgng. Nhitng hé sé dé xéac
dinh lwong tai chinh cudi cung s& nhan dugc tir bén cho vay va nha dau tw vén ¢ phan.

Danh gid rdi ro tir khia canh tai chinh yéu cau dinh lwong dong tién ky vong va xem xét tat ca
nhirtng nguyén nhan kha thi cé thé anh huwdng dén bat ky dong tién vao/ra nao cta dy an. Diéu
nay cé thé anh huwdng dén dich vu no cda bén cho vay (DS) hodc dong tién ty do cla nha dau
tu von c6 phan (ECF, c6 tirc)

Vé khia canh tai chinh, gia tri hién tai cia dong tién (chi phi dau tir) trong mét dy an s& phai
duoc thu hoéi tir dong tién vao chira dung rdi ro hay bat dinh (loi nhudn dy an). Tuy nhién cé
xac suat dang ké xay ra sy kién la két qua ky vong khéng dugc nhu mong mudén E(X)

Bén cho vay cé thé quan tdm dén khai niém 16 ky vong (EL) dé xac dinh gia cta bién lgi nhuan
trén |3i vay dé bu dap rdi ro trong khi nha dau tu vén ¢6 phan cé thé lai quan tdm d&n mé hinh
dinh gia tai sdn von (tiép can p/o,CAPM) cho mot dau hiéu vé loi nhuan vén cd phan ky vong
cla ho. Ca hai md hinh s& dwoc thao luan chi tiét hon trong chuong 4.

3.1.4 Phéan bé xac suat va san lugng dién hang ndm (AEP)

Biéu dd dudi day cho thay phan bd xac suat cla AEP va xac suat bj thi€u hut (truc-y) trén san
lvong (truc-x). Hau hét cdc nghién ctru gié cho thay xéc suat dé vuot qud 1a tuwong duong vdi
(1 — xac suat thiéu hut).
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Mcrc d6 tin cay: 95%

{ RUi ro con lai 5% = do chic chdn 95%

tRai ro con lai 1% = d6 chéc ch’

! Thay déi tich cuc trong két qua
1.64 nhan do léch tiéu chuan

Hinh 19: Phén bé xdc sudit ctia san lwgong dién hang ndm (AEP). Ngudn: RENAC, 2018.

Cac ngan hang xay dung cac kich ban xau nhat bang viéc dua vao tinh toan dé léch chuén cua
AEP dugc gid dinh 1a phan bé chuan. Bang viéc gia thiét d6 bat dinh cda san lugng trai gid, nha
dau tv cé thé du dodn duwgc néu nhu SPV cd khd ndng dé hoan tra no trong giai doan van
hanh véi mirc yéu cau vé dé tin cdy hodc xac suat do hay khong.

Xdc sudt vwro't qud tich Iy caa AEP

D0 thi dudi day cho thay AEP thuc hodc xac suat vurot qua tich [Ty trong dai han (20 ndm) theo
quan diém san luong ky vong véi xem xét toan bd dd bat dinh déi véi mét trai gié cu thé.

Nhirng bi€én dong tu nhién cda AEP do tinh tu nhién cla tai nguyén gié |a cé thé do lvdng va
|& mot rdi ro phai xem xét. Ddng thai, nhirng sai s6 trong do ludng, phuong phép, dit liéu tham
khao hodc cac bd phan ky thuat (giéng nhu dudng cong cdng suat) thudong duoc coi la khdng
chac chan, khéc v&i ban chat cla né tir rdi ro. Cac ngudn rui ro va bat dinh duwoc xem xét trong
toan bd qua trinh tinh todn AEP thurc. D6 thi chi ra rang trén giai doan 20 nam, san lvgng trung
binh hang ndm dai han vuot quéd mirc AEP du bédo véi xac suat da cho.
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Exceedance.Probability 0.1% 159.278
0.0% 168.96 7

Hinh 20: Xdc sudt vuat qud tich Idiy trong dai han (20 ndm). Ngudén: Enertrag, 2010.

San lwong: AEP ky vong P50 va P-Cases — P75/P90

Hau hét nhirng nghién ciru gié cho thay gia tri P khac nhau hodc P-case clia AEP (Xac suat dé
AEP vugt qua gia tri AEP d3 cho). D3 cho gia tri ky vong (pu = E(AEP) = P50) cia AEP va do léch
chuan cta né (t8ng bat dinh), 0=SDaep), nhitng xac suat vugt qua mirc san lwgng nhat dinh co
thé dat dwoc tir dwdng cong phan bd AEP. San luvgng dau ra wdc tinh vuot qua vdi xac suat
50%, 75% va 90% c6 thé duoc s dung nhw nhitng dau vao cho mét phan tich kich ban dong
tién tinh dudi cdc mirc dd khac nhau cla bién dd rdi ro hodc mdc dé tin cdy 50%, 75% hodc

90% tuong trng.

AEP dai han (GWh/nam) tai P50, P75 va P90 Trang trai Tirng
tuabin

AEP khéng cé tén that hé théng vdi trai gié cd 6 tuabin Enercon | 28.5 4.76

E66/20.70

AEP khong c6 ton that hé théng vuot qua vdi xac suat 50% 28.5 4.76

AEP khéng c6 ton that hé théng vurot qua véi xac sudt 75% 26.0 4.33

AEP khong c6 t6n that hé théng vurot qua véi xac sudt 90% 23.6 3.94

Bdng 5: AEP dai han (GWh/hang nédm) tai P50, P75 va P90. Ngudn: RENAC, 2016.
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Tom tdt

Tra |0 nhirng cu hoi sau day vé dinh gid dién gid vé tai chinh

1. Tranh lun: tai sao va & dau dinh gid dong tién lién quan dén tai chinh dién gi6?
2. Hai dau vao chinh cla phan bd théng thudng 13 gi?
3. Strdungcong cu Excel dé tao phuong trinh mat do xac suat va phan bé xac suét tich
IGy cho AEP la 100 GWh v&i SD la 15%
4. P-case la gi? Danh gia do léch tuwong déi tir P50 clia P75, P95 v&i SD 13 15%.
Tra 1o
1. Tranh lun: tai sao va & dau dinh gia dong tién lién quan dén tai chinh dién gi6?
Cac dong tién xac dinh gia tri tai chinh cda mot dy dn. N6 tra 1&i bao nhiéu vén (ng
va vOn ¢8 phan) moét dy an cé thé huy ddng duoc va xac dinh lgi nhuén cia dy an
trén khoan dau tu d3 cho.
2. Hai dau vao chinh clia phan bé théng thudng la gi?
Dau tién, sdn luvong ky vong E(X) va th hai SDX.
3. S dung cdng cu Excel dé tao phwong trinh mat do xac suat va phan bd xac suat tich
Iy cho AEP la 100 GWh v&i SD la 15%.
Xdac suét tich Ity cho AEP 13 100 GWh véi SD 15%
Nr P-Case P95 P90 P85 P80 P75 P70 P65 P60 P55 P50
Xac suat thiéu
1. hut 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
X3 2}
g, AC UL VUOL o509 900 8594 0% 75% 70% 65% 60% 55% 50%
qué
3. StandNormlnv* -1.64 -1.28 -1.04 -0.84 -0.67 -0.52 -0.39 -0.25 -0.13 0.00
4. 3.x15% -0.25 -0.19 -0.16 -0.13 -0.10 -0.08 -0.06 -0.04 -0.02 0.00
5. 4.+100% 0.75 0.81 0.84 0.87 090 092 094 0.96 0.98 1.00
6. 5.x100 75.3 80.8 84.5 874 899 92.1 94.2 96.2 98.1 100.0

4.

P-case la gi? Danh gid dé |&ch twong d6i tir P50 cla P75, P95 véi SD 13 15%.

P50: 0.00 x 15% = 0%, P75: -0.67 x 15% = -10%, P95: -1.64 x 15% = -25%
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3.2 Doanh thu dién gio

Trong phan nay, cac khai niém vé san lugng va gid cia mot dy an dién gidé dugc gidi thiéu va
ma&i quan hé, anh hudng cla ching 1én dong doanh thu nhan duoc s& dugc giai thich. Cac
thong s6 st dung dé xac dinh san lvgng con goi la nang suit/hiéu qua ning luvgng cla trai gid
s& duwoc thao luan. Phan trwdc cda tiéu muc nay da gidi thi€u duwdng cong cdng suat gio, bao
gdm lam sao dé tinh toan AEP dugc thiét 1ap va cac diéu kién anh hudng dén san lvgng cua
dién gio.
Chuong nay tra |&i cla cau hdi thyc té sau:

1. Lam thé& nao dé xac dinh doanh thu trong mét du an dién gié?

2. Nhirng ngudn thong tin chinh dé tim s6 liéu cta AEP 13 gi?

3. Phan bé t6c d6 gid va dudng cong cong suat lién quan dén AEP nhu thé nao?

4

Nhirng t6n that thudng cd 1a gi va lam gidm AEP nhu thé nao?

3.2.1 Doanh thu: San lugng va gia

Doanh thu (Rev) clia mét trai gié duwoc xac dinh bang hai théng s6:
1. Sanlwong (Q) san xuatra, va
2. Gia (P) hay biéu gid, han ngach, gid bao tiéu .

M&i quan hé gitra gid va san luvong dwoc thé hién trong phwong trinh sau:
Rev = P*Q (so sanh Phurong trinh 12)

Tinh todn nang suat ndng lwvong dua trén dit liéu dau vao dia hinh, khi twong va ky thuat ¢
lién quan va trén cac phuwong phap toan hoc duwgc dp dung cho ching. Muc dich cla viéc danh
gia tai nguyén gid 13 tinh dugc AEP du kién.

3.2.2 San lugng: danh gia tai nguyén giod

Pé tinh todn duwoc hiéu qua/hiéu suit ndng luong trai gid, cd rat nhiéu cac théng s6 phai dua
vao tinh toan. Hiéu qua nang luvgng trai gié dugc tinh tir mot mo hinh tinh toan trai gié. Day
|& mot phan mém sl dung cac s6 liéu dau vao cu thé dé tinh dwoc hiéu suat cla trai gid. Cac
sd liéu dau vao cho md hinh bao gdm cau hinh trai gié cu thé, strc gid, cling nhu két qua tir
ban do6 gié (Wind Atlas). Chuong trinh Ung dung va Phan tich Ban dd Gié 1a mot phan mém
tiéu chuan cdng nghiép dung cho viéc danh gid tai nguyén gid va tinh todn hiéu suat ndng
lwong trén toan thé gidi doi vai tuabin va trai gidé (http://www.wasp.dk/). Két qua cta Wind

Atlas Procedure bj anh hudng béi cdc théng sé khac bao gdm (nhung khéng gidi han) do lwdng
gio, dudng cong cdng suat tuabin, cidc thdng ké ban do6 gid khu vuec...
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WAsP = Wind Atlas
Chwong trinh phan tich va
trng dung

Mo ta cac tram do
(vi tri)

Po gid

Thdng ké ban dd gi6 khu

virc ‘

)

MG ta vi tri trai gio

I

D liéu gio dai
dan va twong
quan dai han

|:> M("i hinh M6 hinh
phan tich tng dung
ban db gi6 ban db gi6
— Cac thu tuc clia ban @b —

giod

Mé hinh trai
gioé

Chuwong trinh tinh toan
trai gio

Buwong cong cong
suat tuabin

Trang trai gi6, cau
hinh va strc gid

Hiéu qua
nang lwong
trai gié

Hinh 21: Cdc théng sé st dung trong tinh todn hiéu qud/hiéu sudt nédng lwong trai gid. Ngudn: RENAC 2018, adapted from

Strack, Winkler & DEWI, 2003.

San lvong: hiéu sult ning lvong gid

V@i phan bd téc d6 gid va dudng cong cdng suat tuabin

e vi= |dp tdc dd gidi[m/s]

e hi=tan suat twong déi cla I&p tdc do gid %

e Pi=san lwgng dién cla tuabin gid & 1&p tdc d6 gid vi [kW]

e Ei=hiéu suat ning lvong cla I&p tdc d6 gid i [kWh]

Do thi dudi ddy minh hoa hiéu suat ndng lvong tiém nang cla Idp tdc d6 gid trong mot trai gid
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E, in kWh

A

= v,;=16&p van téc gié i [m/s]

= h; = tan suét twong déi cta I&p van
gio %

= P, =san lwgng dién cla tuabin tai
1&p gid v, [kW]

= E;= hiéu suét nang lvong tai lép gié
[kwh]

v; in m/s

Pudng cong céng suat
cta mét tuabin cu thé

h; in % .
v; in m/s

Phan b van tdc tai mét vi tri cu
thé

v;in m/s

Hinh 22: Tinh todn hiéu sudt ndng lwong cia mét I6p van téc gié. Ngudn: RENAC, 2014.

Tinh todn hiéu suat ndng luong (E;) dat dugc bang cadch nhan thoi gian cla cac toc do gid theo
cdng suat cla I&p gié cua dudng cong cdng suat:

Phwong trinh 17: tinh todn hiéu sudt ndng luong tai mot diém theo thoi gian

Ei = Pi*t

Trong d6 Ei = hiéu suat ndng lvgng cta lép gid, i=1, 2, 3 ...n (Wh, wat-gi®)
ti = thoi gian cla cac van toc gid trong 1dp gid (gid/ndm)

Pi = cdng suat cha ldp gid theo dudrng cong cdng suat tuabin (Watt, J/s)

Hiéu suat ndng lugng trong mdt ndm cd thé dugc tinh bang tong hiéu suat cla n diém thoi
gian.

Phwong trinh 18: Tinh todn hiéu suét néng lwong cho mét ndm

Ex [Wh/ndam, watt-gid/nam] = Ex = E1 + E2 +...+ En
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Vi du: K&t hgp phan b6 van tdc gié va dudng cong céng suat

Thoi |Puwong cong| Nang lwong Thei |Puwong cong| ...
v . .. = v . o = Nang lwong E.
(m)s) giant | congsuat P, | E (kWh/ (m)s) giant |cdéngsuatP (kWh/n3m) i
(h/a) (kw) nam) (h/a) |(kw)
1.0 ] 20.2 0 0 9.0 |1,162.6 1180 1,371,891
2.0 | 1133 3 340 10.0| 796.4 1612 1,283,808
3.0 | 305.0 25 7,624 11.0| 4434 1890 838,036
4.0 | 593.4 82 48,661 12.0| 196.0 2000 391,938
5.0 | 938.3 174 163,265 13.0| 67.0 2050 137,333
6.0 |1,256.0 321 403,163 14.0| 17.2 2050 35,312
7.0 [1,439.5 532 765,811 15.0| 3.2 2050 6,630
8.0 [1,408.3 815 1,147,750 16.0| 04 2050 881

Bdng 6: Tinh todn san luong ndng lwong theo Idp van téc gid. Ngubn: RENAC, 2016.

Vi du: khi vi =7.0 m/s, AEP c6 thé duoc tinh todn bang cach sau:

1,439.5 gio/ndam x 532 kW = 765,811 kWh/nam

Bang trén cho thay hiéu sut ndng lwong cla tuabin gid & cac 1dp van téc gio khac nhau tr 1.0

m/s dén 16 m/s. tinh todn sé& két thic & 16 m/s vi v&i van téc gid cao hon thi lwong nang lwgng

b6 sung 1a khong dang ké. Hon nita, khi van téc gié vwot qud mot ngudng nhat dinh, kha ning

rat cao la n6 sé pha hdy canh quat tuabin. Tai van toc gié nay, tuabin gid s& bi phanh lai. AEP

hang ndm duoc xac dinh bang phép tinh téng ndng lvgng & cac |p gid khac nhau.
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Tinh todn AEP dwgc minh hoa trong d6 thi dudi day.

Dbwong cong
v, Théi gian t; cbéng suéat P, Nang lwong E;
(m/s) (h/nam) (kW) (kWh/nam) -
1.0 20.2 0 0 :
2.0 113.3 5, 340 1
3.0 305.0 25 7,624 I
4.0 593.4 82 48,661 1 .
5.0 938.3 174 163,265 I Tong nang lwg'ng cac I1&p gié tao
6.0 1,256.0 321 403,163 I_ 5 ra = San lwong nang lwong hang
7.0 1,439.5 532 765,811 nam = 6.603 MWh/nam (doi voi
8.0 1,408.3 815 1,147,750 1 mot tuabin cu thé tai mot vi tri cu
9.0 1,162.6 1180 1,371,891 1 thé)
10.0 796.4 1612 1,283,808 1
11.0 443.4 1890 838,036 1
12.0 196.0 2000 391,938 I
13.0 67.0 2050 137,333 I
14.0 17.2 2050 35,312 I
15.0 3.2 2050 6,630 :
16.0 0.4 2050 881 "
17.0 0.04 2050 80

Bdng 7: Tinh todn AEP cho mét tuabin gi6 cu thé tai mét vj trj cu thé. Ngudn: RENAC, 2016.

3.2.3 San lugng: AEP ky vong

AEP tinh toan trong nghién ctru gié Ia mot udc tinh ky vong va khéng chac chan. N6 dugc tinh
nhu sau:

AEP ty do = tong AEP + t6n that gid dudi = AEP thuc + tat ca tén that

D6 bat dinh lién quan dén két qua nay dinh lwong d6 léch kha thi

100% coéng Hé sé con
AEP suét " suét -

[%]

[MWh/nam] [h/nam]

Giai doan 1 nam

San lwvgng [MWh/nam] 137.297 50% 139.297 2.538 28.8

Bat dinh 13.8% 75% 126.285 2.301 26.1

Do léch chuan
[MWh/nam] 19.291 90% 114.574 2.088 237

Giai doan 10 nam

San lwong [MWh/ném] 139.297 50% 139.297 2.538 28.8

Bat dinh 13.3% 75% 126.814 2.311 26.2

Do léch chuan
[MWh/nam] 18.507 90% 115.580 2.106 23.9

Bang 8: D6 léch kha thi ciia AEP theo tuabin gid trong mét trai gid. Ngudn: Lahmeyer International Wind Studly.
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3.2.4 San lugng: nhirng tén that cha AEP

Nhirng tén that cé kha ndng xay ra phu thudc vao kich thudc va s6 lwgng tuabin. Cac s6 liéu
chi ra dudi day cé thé bi vurot qua phu thudc vao so d6 bé tri trai gié va cong nghé tuabin.

1. Tén that do che khuat (hiéu (ng gié dudi),
khoang 3% -15%

2. T6n that lwdi dién ndi bod, khodng 1.5%-3%

3. Ton that do d6 san sang hoat ddng cla tuabin,
khoang 3%

4. San sang cla ludi dién, khodng 0.5%

5. Quan ly nganh: phu thuéc tinh huéng

6. Thay déi hinh dang cénh theo thoi gian, khoang
0%-0.5%

7. Bang gia, phu thudc khi hau tai vi tri dy an

8. C&tgiam san lugng: phu thudc quy dinh/gidy phép.

Hoan toan phu thudc vao mdi dy an cu thé, cac so lieu trén cd thé thay ddi ting |én hodc gidam
xuéng.

Nhitng trd ngai co thé gy ra van dé dgi vdi tuabin gid 1a chinh ban than nd. Van tSc gid sé bj suy
gidm dén 40% sau mdi tuabin. Do vay, hang tuabin ding sau s& thu nhan duwoc mot lwong ning
lwgng it hon dang ké hang tuabin dirng trudce. Tuabin gid vdi khodng cach khéng dam bao gilra
ching va theo hudng gié khéng thuan lgi phai d6i mat véi tai trong tdng va nang suat nang lugng
giam. Do do, hiéu qua cla trang trai gid ludn thap hon so véi cac tuabin gié don 1é.
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Tém tat:

Tra |07 cac cAu hoi sau day vé doanh thu dién gid

1.
2.

Giai dap

96

Néu tén ba thong s6 dau vao quan trong anh huwéng dén két qua cda AEP?

Su khac nhau gitra AEP cia mot tuabin gid tu do va AEP cua mét tuabin trong trang
trai gié?

M@&i quan hé gitra hiéu suat trai gid va ton that dudi gio?

Tinh todn AEP thyc clia mét trai gid trudc va sau khi trir t6n that vdi AEP tu do 13
12.0 GWh/tuabin va hiéu suat trai gié 1a 90%. Ton that san sang cla tuabin 3%, luéi
dién trong va ngoai du an 13 3%, t6n that do cat gidm 2% va téng cac t6n that khac
la 2%. S dung excel dé tao mét file tinh don gian.

Néu tén ba thong sé dau vao quan trong dnh huwdng dén két qua cta AEP.

Mot vai dir liéu dau vao quan trong gom: két qua do gié tir 1-2 nam tai vi tri dy an
dé danh gia tai nguyén gié, dir liéu tham khao dai han dé hiéu chinh sé liéu do theo
dai han, di¥ liéu dia hinh, khi tuwgng thdy van trong khu vwe du an, duwong cong cong
suat tuabin dé bién dai van t6c gié thanh nang lwgng cling nhu anh hudng cua viéc
b6 tri trai gié dén tn that dudi gid.

Sy khac nhau gitra AEP cia mét tuabin gio ty do va AEP clia mét tuabin trong trang
trai gio?

AEP ty do trir tdn that dudi gidé dwoc AEP téng va AEP tdng trir tat cd tén that khac
sé duoc AEP thuec.

M@&i quan hé giita hiéu suat trai gid va tdn that dudi gié?
Hiéu suat trai gé 1a bang: 1 —t6n that dudi gid.

Tinh todn AEP thuc cla mot trai gid trwdc va sau khi trir ton that véi AEP tu do 13
12.0 GWh/tuabin va hiéu suat trai gi6 1a 90%. Tén that san sang clia tuabin 3%, lui
dién trong va ngoai dy an 1a 3%, t6n that do cat gidm 2% va tong cac tdn that khac
la 2%. S dung excel dé tao mét file tinh don gian.

AEP téng = 12.0%0.9 = 10.8

AEP thuc = 12.0*0.9%(1-0.03)*(1-0.03)*(1-0.02)*(1-0.02) = 9.76



3.3 Chi phi trong dién gio

Trong phan dudi day, cadc thanh phan chi phi cda dién gié trong cac giai doan khac nhau s&
duoc thdo luan ti mi hon nita, gdm giai doan dau tw (CAPEX, trong dé chi phi mua tuabin phai
duoc xem xét), chi phi vdn hanh, céc chi s chi phi vén cling nhu chi phi thdo d& sau khi két
thuc dy 4n. Mot téng quan ngan gon vé cac khoan ng phat sinh tir mot dy 4n gid trén bo tai
Chau Au s duoc 13y ra lam vi du dé ho tro viéc tim hiéu hiéu qua dat duoc tir dy an. Vao cudi
chuong, cac yéu t6 c6 thé anh huwdng dang ké dén chi phi ning lvgng gié sé duoc phan tich
trong mot phan tich duc két.

Cac ndi dung tiép theo s& tap trung vao tra |&i cac ciu héi sau:
1. Cdc chi phi I&n quan trong nhat trong tai chinh dién gié?

2. Chiphinao dong gép dén gia tri gia tdng cla dién gid?

w

Nhirng yéu t6 nao dwgc bao gébm trong CAPEX?

4, Ma@&i quan hé gitta chi phi vén (COC) va gia tri du an la gi?

3.3.1 T6ng quan: Cac thanh phan chi phi cla dién gié

P06 thi duwdi day cho thay cac thanh phan chi phi trong mot dy an dién gié. Chi phi ning lvong
dugc xac dinh bai i) chi phivan hanh hang ndm, ii) chi phi vén, iii) CAPEX, va iv) san lugng dién
hang nam trong vong d&i dy an.

AEP phu thudc vao khung thoi gian trong d6 trai gié hoat dong hoan toan va dat 100% cong

suat vat ly. Ngoai ra, van toc gid trung binh va ddc tinh khu ve du an ¢é tac dong 1én dén viéc
xac dinh AEP v&i mai trai gié cu thé.

Twong ty nhuw vay, téng chi phi méi ndm xem xét chi phi vén hang ndm, né phu thudc vao tudi
tho clia dv an, chi phi v&n cdng véi gid clia cac tuabin, chi phi xay dung méng va 13p dat.
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Gia tuabin gi6 va A !
1&p daat

=
sl

Chi phi vén

Dudng kinh Rotor Van tbc trung binh,

Gi4 tuabin va méng va chiéu cao tam Dac trung vj tri

O wrwer i de

Vong doi dw an

Chi phi O&MM
M8&i nam

=

Chi phi vén
moi nam

¥

—
Téng chi phi Sén lvong
MGi nam Hang nam

Chi phi cho
Mé&i kWh

lw

Hinh 23: Cdc thanh phén chi phi cda dién gié. Ngudn: RENAC, 2018.

3.3.2 Chi phi vong doi va gia tri gia tang cta dién gid

C6 nhiéu khoan d3u tu trong mét trai gid va gia tri b sung cho dy an c6 thé dugc trinh bay
trong biéu d6 duwdi day. Trong giai doan phat trién ban dau, lwvong dau tu trong trai gio kha
nho (dwdng mau xanh). Trong giai doan nay, tién duwoc dau tw dé dugc phé duyét dy an hodc
nhitng hop ddng dé& xay dung trai gid trong mét khu viec nhat dinh. Sau khi dat dwoc nhitng
gidy phép phé duyét hay thda thuan, gid tri dy 4n d3 tang 1&én dang ké. M{i tén “gia tri gia ting”
bi€u thj gid da dat duwoc cla dy an. Viéc ban dy an cé thé duoc dién ra n€u mot vai nha phat
trién chi cé du kha nang tai chinh dé dat dwgc quyén phat trién ma ho khéng cé kha nang dé
huy dong dugc khoan vay |&n can thiét dé trién khai xay dung du an.

Cudi giai doan phat trién, dy an c6 thé duwoc ban cho mét bén khac. Nhu vay sy khac nhau
gitra m{i tén mau xanh va mau dé vao cudi giai doan phat trién cho thay lgi nhan tiém ning
c6 thé dat duwoc néu dy an duwoc chuyén nhugng & giai doan nay. Trong giai doan tai tro va xay
duwng, cac khodn vay théng qua ngan hang... dwgc bado dam, dan téi sy gia ting trong chi phi
dau tu. Diéu nay thém mét [an niva lam gia tang gia tri bd sung cho du an.
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Giai doan i Giai doan tai: Giai doan van hanh
phat trién tro va xay
dwng

Quyén s& hivu / Dau i
tw | Piutwdyandengio |

Céng viéc hanh chinh

| Gia tri gia tang |

Van hanh & bao duéng

Xay dwng

PAu tu du an dién gié

Tai chinh, c4u tric va thij trwong

Phat trién (cAp phép, thué dat, b tri trai gio)

Céac giai doan clia vong doi dw an

Hinh 24: PGu tu trong mét trai gié théng qua cdc giai doan trong vong doi du dn. Ngudn: ENERTRAG Structured Finance,
2005.

3.3.3 Chi phi dau tu va chi phi von (CAPEX) cla dién gio

Chi phi dau tu va CAPEX dworc st dung dé tai trg cac chi phi ban dau cda viéc xay dung du arl
dién gié. Cac cau phan clia mét tuabin gié va ty 1& cda ching trén toan bd chi phi tuabin cé th®
dugc tim thay trong biéu d6 dudi day. Chi phi dy an theo kiéu chia khda trao tay vao khoa"®
1.700-2.450 USD/kW lap dat

Trai gi6 trén dat lién

Chi phi dau tw (USD/KW) 1,700 - 2,450
Chi phi mua tuabin (%) 65-84

Chi phi néi lwdi (%) 9-14

Chi phi xay dwng 4-16

Chi phi khac 4-10

Hinh 25: Ty 1é cdc khodn chi phi déu tv cia mét dw én dién gié. Ngudn: IRENA, 2012,
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M ta chi tiét vé cic bd phan thiét bi khdc nhau dugc cho trong bang dudi day:

i

Q

Cables 0.96%

Link individual turbines in a wind farm
to an electricity sub-station.

Pitch system 2.66%

Adjusts the angle of the blades to make
best use of prevailing wind.

Rotor hub 1.37%
The hub, which is made of cast iron,

holds the blades in position as they turn.

Rotor bearings 1.22%

There are different rotor bearings in a
turbine. These have to withstand vary-
ing forces and loads generated by the
wind.

Nacelle housing 1.35%

Lightweight glass fibre box that covers
the turbine’s drive train.

Yaw system 1.25%

Mechanism that rotates the nacelle to
face the changing wind direction.

Main shaft 1.91%

Transfers the rotational force of the
rotor to the gearbox.

Power converter 5.01%

Converts direct current from the gene-
rator into alternating current to be
exported to the grid network.

Screws 1.04%

Hold the main components in place,
must be designed for extreme loads.

Brake system 1.32%
E. Disc brakes bring the turbine to a halt
‘when required.

Gearbox 12.91%

~ Gears increase the low rotational

speed of the rotor shaft in several
stages to the high speed needed to
drive to the generator.

Rotor bades 22.2%

Varying in length up to more than 60
metres, blades are manufactured in
specially designed moulds from com-
posite materials, usually a combinati-
on of glass fibre and epoxy resin.
Options include polyester instead of
epoxy and the use of carbon fibre to
add strength and stiffness.

Tower 26.3%

Ranges in height from 40 metres up to
more than 100 m. Usually manufactu-
red in sections from rolled steel; a
lattice structure or concrete are chea-
per options.

Generator 3.44%

Converts mechanical energy into
electrical energy. Both synchronous
and asynchronous generators are
used.

Transformer
3.59%

Converts the electricity from the
turbine to higher voltage required by
the grid.

© www.renac.de

Hinh 26: Cdc thanh phén cua tuabin gi6 va ty 1€ chi phi trén toan bé chi phi tuabin. Ngudn: RENAC, GE and EWEA

Cdc khodn déu tw vén (CAPEX) cda dién gio

Bi€u d6 dudi day cho thay chi phi chi ti€t cia CAPEX ciia mdt du an dién hinh. Khodng hai phan
ba CAPEX duwoc dung dé sdn xudt tuabin, trong d6é canh quat va tru thdp chiém phan chi phi

|&n nhat
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CAPEX of cia moét dw an dién gio

May phat
Két néi luai dién kL
1% Tram bién ap
C
= :
ong
17% 2
<
o
=
[&]
<
L
S Try ths
Lap ké hoach va = ruthap
nhirng viéc khac
9%
Tuabin gié Cac phan khac
63%
i Tuabin gio m Lap k& hoach va nhiing viéc khac
uMaong u Két ndi luoi dién

Hinh 27: Phén tich chi phi tuabin. Ngudn: RENAC, 2018. Adapted from IRENA, 2012.

Ngan sach dién hinh cla ba giai doan: |3p ké hoach dy an, xdy dwng va giai doan van hanh

tuabin dworc chi ra trong hinh sau:

Diéu kién mat b ng:
0.08-0.22% a
Tai nguyén gio: | Phat thai on:
001-0.03% 0.01-0.03%
Boéng nhap nhay
0.008-0.01%

O P T,
Phan tich anh hwéng

o NG lwoi gdm Tru thap
s day cap M
Nhan sy fulltime - > sat 20-3.4% 17-21%
1327% LEESE LY
Gidy phép xay dung
0.5-11%
Dé&n bl méi trudng
0.5-1.1% :
&
W20 0 P
\/;‘}Q 0‘0\(\6\% o 6\309 6\6\‘\@ ‘(\\(\QF’Q\(\'\QO
0O% . BlP O . . o
[ : i
! ! !
Co céu chi phi dau tw 20% 40% 60% 80% 100%

Hinh 28: Phén tich chi phi déu tw cia mét dw dn dién gié. Ngubn: RENAC, 2008.
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3.3.4 Cac chi s6 chi phivan hanh, chi phi vén va chi phi thdo d&
Cdc chi sé chi phi van hanh va chi phi vén

C6 rat nhidu “quy tac kinh nghiém” dwoc ap dung dé tinh xem chi phi van hanh chiém bao
nhiéu phan trdm trong téng doanh thu tir dy an, bao gém:

e Van hanh & bao dudng: ~10% (khong hép s6) - 15% (c6 hop sb).
e Quan ly ky thuat: ~2.5% - 3.5%.

e Chiphibdo hiém: ~0.5% - 1.0% (phu thuédc loai tuabin).

e Quan ly thwong mai: ~1.5% - 2.5%.

e Thué dat: ~2.0% - 12.0% (theo tirng thi trudng cu thé).

e Dirngvathao dd: ~-2.0% - 2.0% (theo cong nghé).

Tuwong tu nhw vay, chi phi vén cling tuan theo cac nguyén tac nhat dinh. Thong thuwong von ¢d
phan chiém khodng 7%-17% cla dong tién vao tuy theo P-case va danh gid rdi ro.

e V8n cb phan: ~7% - 17% (phu thudc vao P-Case va rli ro; & day la P50 xem trang
ti€p theo).

e NO:~2.5%-7.5% (thay ddi theo thj trwong va dac diém clia khoan vay —von hd tro).

e COC cao hon déng ké trong cac thi trudng mdi ndi do nhitng rii ro dc thi.

Chi phi dirng hoat déng va thdo d&

DE don gian, ngan sach cho chi phi thdo d& trong dy an dién gié thudng tuan theo khuyén céo
clia Hiép hoi Nang luong Gié cla Dirc, xap xi €25,000 - 50,000/MW [ap d&t. Chi phi thao d&
duoc tich Ity trong nhitng ndm cudi cia nha may dé tranh tich trir tién mat khong hiéu qua
cua SPV.

Vi du vé lich trinh thdo d& cda mot duw an nhu sau day, bao gdm mét udce tinh chi tiét vé chi
phi thdo d&, tinh toan ca gid tri con lai tlr tuabin ci.

Uoc tinh chi phi dirng hoat dong cua mét dw an dién gio 306 MW

Cac diéu kién chung $1,433,620
Cac khu nha van hanh va bao dudng $94,804
Pha d& tram bién ap $64,349
Chuén bi dudng tiép can, thdo d& tuabin, thap $780,249
Xt ly canh tuabin $2,030,463
Pha d& moéng tuabin $2,556,964
Hoan trd mat bang $2,633,421
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Thao d& thap tuabin $6,387,298
Puong truyén tai dién $155,465
Téng chi phi wéc tinh $14,543,889
U&c tinh chi phi cho méi tuabin $90,805 / WTG
Gia tri con lai ciia méi tuabin $79,355 /| WTG
Toéng chi phi thuc t& phai trd dé thao d& mdi tuabin $11,450 / WTG

Hinh 29: Vi du chi phi thdo d& dwa trén bdo cdo thdo ré trai dién gid Buffalo Ridge Il. Ngudn: Iberdrola Renewables, 2008.

3.3.5 Chi phi no véi mot dy an tai Chau Au va hiéu qud mong muén.

Loi nhuén ky vong hay hiéu qua phu thudc vao su thay ddi hang ngay cda vén hay chi phi tai
trg, né giéng nhu mét ham todn hoc cla cung-cau von toan cau. Loi nhudn ky vong cta dy én
bi suy giam do chi phi vén. Tuy nhién, cdc dong tién du an (doanh thu va OPEX) phu thuéc phan
|&n vao tai nguyén gid va biéu gid dién, chr khéng phu thudc vao chi phivén va do dé né khéng
thay d6i gi ké ca chi chi phi vén thay déi. Vi vay, chi phi von xac dinh suat chiét khau déi véi cac
dong tién dy 4n, viéc tai trg du an (n@ va vén ¢6 phan) bj suy gidm trong ngan han néu chi phi
von tang 1én va nguoc lai.

Nhu vay, lgi nhuan du an nhu da dinh nghta la suw chénh léch gilra lvgng tai tro dy an trir di
chi phi d4u tu (CAPEX). V@& lau dai, nd phu thudc nhiéu vao chi phi vén.

Chi phi vén va hiéu qué ky vong ctia nha déu tw

Céac ngan hang nam gii cac yéu cau thanh toan wu tién cla dv an va do d6 nhan duoc dong
tién cla ho trwdc cdc nha dau tv c6 phan. Do yéu cau thanh todn wu tién nay, cong vdi gidi
han v&n yéu cau bé sung (giao wdc) va 13i sudt bat budc cd dinh, 13i sudt yéu cau co thé dwoc
ha xuéng. Diéu nay lam cho mén ng ré hon.

Tuy thudc vao tong thé rii ro cla dong tién dy an, thdng thudng hau hét téng tai tro cda du
an c6 thé huy déng duoc tir ng. Do dé ty 1& ng giam khi ma rdi ro ting 1én.

Mtrc san lugng P50 dugce dinh nghia 1a dé cé thé bi vuot qud hodc thap hon véi xac suat 13
50%. P50 la san lwgng duoc ky vong trong tuong lai (gid dinh phan bé chuén) va vi vay la san
lwgng co s& cho cac nha dau tu. Vén cd phan va khoadn dau tu cap trung cé ky vong cao nhat
vé lgi nhan (ho ky vong lgi nhuan cao nhéat trong twong lai d6i véi khoan dau tu trong du an)
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Vi nha dau tv von c6 phan 13 ngudi cudi cing nhan duoc tién tlr du an (dong tién von cé phan
hay c6 tirc), ho phai chiu rui ro cao nhat cé thé bi cit gidm khodn thanh todn ky vong trong
tuong lai, do vy ky vong hiéu qua cao nhat twong (ng vdi rii ro cao hon.

Hinh dudi day cho thay cac chi sd dé minh hoa su tang 1&n cta hiéu qua ky vong khi rdi ro cling
tang 1&n, nd cd thé dwoc quan sat thay khi tai tro du 4n bang USD/EUR

Hiéu suat dw kién cta cac nha dau tw theo P-Case

Do bét dinh
15% -12% Hiéu suat dw kién USD/EUR
= | Ruirové gié P50 [%)] Vén cb phan No ECF =Dong
s tien von co
= phén
g
g- ...... T N 1310 e [ VoL VAR - VX VAR I T
=
~O
n
o/ _ [ _ 70 _ 40
P75 90% - 92% 4-7% 2-4% DS = Dich vu
ne
...... e o X oY O R Dz e ee s s

Hinh 30: Cdc chi phi vén hodc ky vong hiéu qud ctia nha déu twr. Ngubn: Adapted from Augusta & Co, 2006.

3.3.6 Co cau chi phi va nhitng tinh toan sai [am.

Sy tri hodn trong phat trién va qua trinh cap phép c6 thé din dén sy gia ting dang ké chi phi
phat trién va chi tiéu ngan sich trong viéc tan dung chi phi, va cling cé thé phai gdnh chiju rai
ro cUa viéc thay déi (tang) gia cla cac thiét bi, may moc. Diéu nay sé cé anh hudng I1&n dén lgi
nhuin cua dv an.

Chi phi O&M hop ly cé thé cé dwoc duwdi dp lwe cla viéc canh tranh do cac ISP tham gia thi
trudng. Tuy nhién, déng thoi cac bén cho vay mudn gia tdng dé an toan thuong cé xu huéng
str dung cac hop déng cung cip day da dich vu vdi chi phi cao tir cdc OEM.

Chi phi sir dung dat cling c6 xu huéng tang 1én do thj truérng ngay cang s6i ddng trong khi cac
khu vuc cé thé phét trién du an thi ngay cang khan hiém.

Chi phi cho cac cdng viéc xay dung, mong tuabin cé thé vugt qud ngan sich du kién ban dau
néu vij tri dy 4n khdng dap &ng cac diéu kién nhu d3 quy dinh tir ban dau cta nha cung cép.
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Thuec hién nghién ctru vé nén dat chi tiét cho mdi vi tri tuabin trwdc khi xay dung (~ €20,000
trén WTG) cd thé giup giam dang ké rdi ro nay.

Tém lai, viéc giam doanh thu do cac tén that gia tang hodc van tc gid thap hon hodc gia ting
chi phi... cd kha nang lam giam lgi nhuan cda dy an.

3.3.7 Tém tat vé co cau chi phi
1. Doanh thu van hanh (ban dién, chirng nhan CO2...).
2. Cac khodn chi phi dau tu (lap ké hoach va xay dung).
3. Chiphivan hanh (thué dat, chi phi 0&M, cac dich vu thwong mai...).

4. Chi phi d4u tu trai gi6 bi tdc dong bdi gia mua WTG (xap xi 70% dén 80% téng chi
phi du an trén dat lién).

Gia mua tuabin don thuin cao nhat vao thoi diém khoang nam 2008/2009 (xap xi gitra 1.600 -
1.750 usd/kW), ké tir cudi ndm 2012, gia tuabin d3 suy giam va xap xi 1.400 usd/kW. Gia trong
cac hop déng EPC chia khéa trao tay vao khoang 1.700-2.450 usd/kW. Véi viéc thiét [4p co ché
dau gia thi gid tuabin s& c6 xu hudng giam xudng. Vi du, khi co ché dau gia dugc gidi thiéu tai
cac quéc gia nhu Phdp, D, Italy... s& din t&i gia dién gidm xudng do dé cac nha cung cap
tuabin phai tim moi cdch dé giam giad san pham...
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Tom tdt

Tra |07 cac cAu hoi sau day vé cac chi phi trong dién gid

1. Hai nhéom chi phi chinh trudc va sau khi van hanh thuwong mai la gi?
2. Nhirng thanh phan chi phi lén cia CAPEX va OPEX la gi?

3. Déanh gid LCOE clia mot dy dn 20 ndm cé 5 tuabin, AEP thiyc 1a 9 GWg cho mdi tuabin,
PPA 12 80 usd/MWh, chi phi bién d&i 12 usd/MWh, chi phi c¢& dinh 60.000 usd/WTG,
gid dinh chi phi vén 13 5% mdi ndm, chi phi dau tu moi tuabin 13 4.5 MUSD, BoP la 1
triéu va 0,5 triéu chi phi phat trién dy 4n (gid dinh khdng thué)?

4. Tinh todn gia tri dw an va loi nhuan bang hai cach. Str dung gid trj du 4n hodc LCOE?
5. Néu tén ba loai chi phi khac nhau quan trong nhat trong dién gi6?

6. Lam thé& nao dé cac chi phi tai chinh du dn dugc wu tién theo quan diém cha nha
dau tu?

Tra 1&i:

1. Hai nhom chi phi chinh trudc va sau khi van hanh thuvong maila gi?
Trwdc khi van hanh, CAPEX va chi phi phat trién, va sau khi van hanh |a COC va OPEX,
dé 1a nhirng loai chi phi chinh dé xac dinh LCOE.

2. Nhirng thanh phan chi philén clia CAPEX va OPEX la gi?

CAPEX bi anh huéng béi gia WTG, mdng tuabin va chi phi két néi ludi dién, trong khi
dd6 OPEX bi anh huéng béi chi phi 0&M va thué dat.

3. Dénhgid LCOE clia mot dy dn 20 ndm cé 5 tuabin, AEP thyc 1d 9 GWh cho mbi tuabin,
PPA I3 80 usd/MWAh, chi phi bién d6i 12 usd/MWh, chi phi ¢6 dinh 60.000 usd/WTG,
giad dinh chi phi vén 13 5% mai nam, chi phi dau tw moi tuabin 1a 4.5 MUSD, BoP 13 1
triéu va 0,5 triéu chi phi phat trién du an (gia dinh khéng thué)
LCOE = CAPEX + PV(OPEX bién d6i) + PV(OPEX c6 dinh), Hé s6 nién kim
= (1-1,0529)/0.05 = 12.46
LCOE = ((4.5+1+0.5)+(12*0.009*12.46)+(0.06*12.46))/(0.009%12.46)
=$72.16/MWh

4. Tinh todn gia tri du 4n va lgi nhuan bang hai cach. S& dung gia tri dw 4n hodc LCOE

Gid tri du an = 5*(((80-12)*0.009+0.06)*12.46) = 34.4 triéu
Loi nhuan duy &n = 34.4-5%(4.5+1+0.5) = 4.4 = 5%(80-72.16)*0.009%12.46
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Né&u tén ba loai chi phi khdc nhau quan trong nhat trong dién gid

Chi phi dau tw, OPEX va COC

Lam thé& nao dé cac chi phi tai chinh dy an dwgc wu tién theo quan diém cda nha
dau tu.

Toi da lgi nhudn du an (suw chénh léch gilra EV trir chi phi dau tw) nghia la: 1. T6i
thiéu chi phi dau tu (gid tuabin) va 2. T8i thiéu chi phi khi van hanh gdbm chi phi vén
va OPEX
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3.4 Chiphi ning lwong gié quy dan

Chi phi ndng lvong gié quy dan (LCOE) |3 chi phi san xu4t chia cho gia ning lvong trong dé gia
ndng lwong duwoc xac dinh & mirc d0 bu ddp cac chi phi CAPEX, phat trién, OPEX va COC

LCOE 1a mot phép do lwdng dya trén chi phi sdn xuat dién nham so sanh chi phi clia cic dang
san xuat dién khac nhau.

Tinh todan LCOE gém chi phi dau tu ban dau CAPEX, ty suat chiét khdu (OPEX) va chi phi van
hanh lién tuc gdbm nhién liéu, bdo dudng, thué dat. (OPEX). Mot trong nhitng muc dich chinh
cUa viéc tinh toadn LCOE 13 dé cung cap khuén khd chi phi co ban cho cac nha lam chinh sach,
nha nghién clru va cac bén lién quan nham muc dich dé ban hanh céc chinh sach lién quan.

Thong thudng, LCOE duwoc tinh todn thong qua vong doi kinh t&€ cia nha may dién, thudng
kéo dai khoang t6i thi€u 1a 20 ndm dén t8i da 40 nam. Vi diéu nay dién ra trong mot khoang
thoi gian dai (nhiéu giai doan) nhu doanh thu va chi phi nang lugng gid, chi phi thudng duoc
tinh theo ndm, nlra n@m hodc hang quy.

Vién Nang lvgng Quéc Té (IEA) d3 gidi thiéu chi phi linh hoat quy dan (LCOF) dé so sanh cac
phuong phap khac nhau dé dat duoc ty 1é phan trdm cao hon cla ndng lugng tai tao bién doi
(gi6 va mat trdi) trong hé thdng cung cap dién (phat trién lwdi dién, san xuat truyén théng linh
hoat, quan ly nhu cau va tich trir)

Dé tinh todn LCOE, gid trj hién tai cta tat ca cac chi phi dwoc chia cho gid tri hién tai cia AEP
thue té. Suat chiét khau tinh todn dugc xdc dinh 1a chi phi vén (no va vén ¢d phan, COC). LCOE
la mét danh gida mang tinh kinh té€ cta téng chi phi binh quan trén mét don vi nadng lugng dé
xdy dung va van hanh mét co s& san xuat dién trong vong doi clia nd. Nhu vay, LCOE duoc
dinh nghia nhw 13 chi phi binh quan vong ddi trong dé dién phai dugc ban véi gid ma co thé
bu d3p duoc chi phi san xuat trong sudt vong doi cla dy an.

Phuong trinh 19: Tinh todn chi phi néng lwong quy dén

n A
Har s LCOE: Levelized cost of electricity

A\ EUR/ KWh
=1 (] + Z) lo: Capital investment

LCOE =

il M, A OPEX in EUR in year t
Z—e' My  Produced energyin KWh /a
7 inyear t
=1 (1 + l) i: Discount rate

Céng thirc dé tinh LCOE c6 phuong trinh nhu trén, nd co cac thdng sé dau vao nhu sau:

108



e LCOE: Chi phi san xu4t dién quy dan $/kWh (hodc $/MWh).

e lo: Chi phi dau tu: CAPEX bao gébm ca chi phi phat trién.

e A: T6ng chi phi van hanh hang ndm bao gém thué ($) trong moi nam (t).
e Qe AEP mdi ndm kWh/ndm hodc (MWh/ndm).

e i: L3i suat vay ctia vdn gébm chi phi ng va vén cé phan (%/ndm).

n: d&i séng kinh té cda du an (ndm).

t: ndm hién tai trong doi séng kinh té dy an (1, 2,...n).

3.4.1 Danh gia LCOE

LCOE la mot cong cu phan tich thong thudng cho phép so sanh cac cong nghé khac nhau véi
quy mé khac nhau vé hoat déng, dau tw va doi séng dy an. Viéc s&t dung LCOE thudn tién va
dé dang vi no s dung gia tri tién té dé lam mot ngudng (gia tri chuan héa) bao gdm tat ca cac
loai chi phi.

Tuy vy, LCOE ciing c6 nhirng gidi han nhat dinh. N6 khong xem xét dnh hudng cla thai gian lién
quan tdi su dap &ng clia san lugng véi nhu cau. Diéu nay xay ra & hai trang thai. Th& nhat 13 kha
nang diéu dé, do 1a kha ndng dé ma khai dong hay dirng hoat déng mdt cadch nhanh chéng dé
dap ng nhu cau dién. Th hai la mérc d6 san sang dé dap ng nhu cau dién cla thj truong.

Hon nita, viéc tinh todn LCOE dua nhiéu vao céc gia dinh co ban nhw 13i suat. Nhirng gia thiét
dé rat khé khdn dé dinh lwong va dat duoc tir thi truérng va cd thé bé sung thém mot mirec d6
bat dinh nhat dinh khi tinh todn LCOE. Viéc gidi thich cla LCOE nén duoc thuc hién mang khai
niém vé gia tri hién tai trong tdm tri. Ngoai ra, LCOE chi cé y nghTa nhu mét bién phap do lvong
chi phi va khdng xem xét doanh thu hodc van dé ké toan.

UU DIEM NHU'Q'C BIEM

e Cac cong cu phan tich cho phép so sanh «  Phu thudc rat nhiéu vao cac gia dinh co ban
cac cong nghé va quy mé dau tw, hoat déng nhw: 13i suét
va vong ddi khac nhau. « Cac gia dinh (1ai suét) rat kho dé c6 dwoc

trén thi trvong.
+ La mét gia trj tién t& don gian va dé hiéu. « Can thiét phai lam rd khai niém gia tri hién
«  Murc hoa vbn da tinh toan tat ca cac chi phi tai.
= Chicé mét phép do lwong chi phi, khdng

tinh doanh thu hay lgi nhuan.

Hinh 31: Uu va nhuoc diém cda LCOE. Ngudn: RENAC, 2018.
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3.4.2 LCOE cla dién gi6 trén thé gidi

LCOE cla dién gid la mdt ham cla van t6c gid (thoi gian hoat ddng dd cong suat) bao gébm vén
va chi phi dau tw. D6 thi dwdi day cho thay LCOE trong s6 cla cac qudc gia khic nhau trén thé
gidi trong khoang 0.03 usd/kWh dén 0.13 usd/kWh. Théng thudng, gid trong mot qudc gia s&
c6 murc chénh léch thap hon khi so sanh véi khoang gid cha toan khu vyc. Cac khu vie thuwong
c6 khoang chénh léch réng hon v&i mirc thay ddi trung binh 1&n dé&n 0.075 usd/kWh (khéng
tinh dén Trung Qudc va An D3). Hinh 31 cho thdy ring LCOE d3 bj suy gidm tai tit ca cac khu
vue trén thé gidi.
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= =
a )
a 0.10 || |
B ! -
8 7 — |
- I
- _ =] I
0.05 &
0.00 T r v v r r - T T r T
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s s|es|85|85|85|85|8 5|8 5|8 5|8 5|8 58
~ o~ o~ ~ ~ ~ ~ o~ ~ o~ o~ o~ o~ ~ ~ o~ ~ ~ o~ o~ ~N ~
China @ India Brazii @ Africa @ Asia (excl. China and India) @ Central America and the Caribbean
® Eurasia @ Europe @ North America @ Oceania ® South America (excl. Brazil)
Source: IRENA Renewable Cost Database © IRENA, 2018

Hinh 32: LCOE theo du dn d6i vdi cdc trai gié trén dét lién, va trung binh trong sé theo tirng nudc va khu vuee tir 2014-2015.
Ngudn: IRENA Renewable Cost Database, 2018.

3.4.3 DO nhay cua LCOE

LCOE cua nang lugng gid (€cent/kWh) cé thé dugc cho thdy nhu mét ham cla thoi gian hoat
ddng d0 cdng sult (truc-x) & ba ty suat chiét khiu khac nhau (5%, 7,5% va 10%). Nhu d3 thay
trong hinh dudi day, phan lén hon 13 s6 gid hoat dong di cong sudt mdi ndm, phan nhé hon
la chi phi dién gié. Thém vao dé, s6 gior hoat ddng dl cdng suat mdi ndm cé xu hudng dat dugc
gid tri cao nhat tai cac khu vyc ven bién.

e Thay ddi dau vao: s6 gior hoat ddng dd cdng suat tai ba ty 18 13i suat/chiét khau (COC)
13 5%, 7% va 10% mdi ndm
e Thay déi két qua: LCOE (& day la €cent/kWh)

110



12.00

10,00

a.00

o /EWh

4:00
2.00

00

Hé s& cong suat cla dy an va chi phi |3p ddt cé tadc dong dang ké t&i LCOE. Chi phi O&M cé thé
la quan trong d6i v&i tinh sdn sang clia dy an va hé s& cong suat, tuy nhién tac déng toan bo
cla noé déi vdi LCOE khéng dang ké. Gid tri muc tiéu IRR (suat thu hdi ndi bd) hodc COC co thé
cé tic ddng & muirc trung binh dén 1&n véi LCOE.
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Cac khu v gid thép Céc khu vic gio trund binh i vige ber bidn
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Hinh 33: Biéu dién d6 hoa dé nhay clia LCOE so véi s6 gid hoat déng dd céng sudit va chi phi vén. Ngudn: EWEA/Risg DTU.
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Hinh 34: D6 nhay cta LCOE déi vdi hé sé cdng sudt, chi phi ldp ddt, 0&M va IRR muc tiéu theo co cdu tdi chinh. Ngudn:
https://www.nrel.gov/docs/fy100sti/46671.pdf

Biéu d6 & trén md td cdch ma LCOE duoc xac dinh bdi cc théng s6 khac nhau nhu hé s6 cdng

suat, chi phi [3p dat, van hanh va bao tri va ty 1& Igi nhuan ndi bd muc tiéu.




Do nhay LCOE déi véi hé sé cdng sudt va chi phi lap ddt (CAPEX)

Hé s6 cong suat cé thé duoc dinh nghia mét cach don gidn Ia ty 1& phan trdm cla sdn lvong
dién thyc sdn xuat ra cia mot trai gid trén san lugng toi da theo ly thuyét nhu dinh nghia AEP.
Khi ma gid tri san lwong dau ra cla trai gio dat duwoc gan vdi gia tri ly thuyét thi ty 1€ phan trdm
dat duwoc s& cao hon. San lwong cao hon ¢é nghia rang moét gid tri LCOE thap hon ciing van du
dé bu dap cac chi phi cla viéc san xuat dién. Mdi quan hé nghich dao nay dwoc nhin thay trong
Hinh 33, trong d6 LCOE giam khi hé s6 cong suat ting 1&n, va nguoc lai.

Bang truc gidc, mdi quan hé gitra CAPEX (chi phi I3p dat) va LCOE tuin theo mdt mdi quan hé
truc tiép, gid cao hon 1a can thiét dé trang trai chi phi ndng lvong.

Nhitng lwu y sau day gidi thich chi tiét hon vé nhirng mau trong hinh 33

1) oanh nghigp (Corp) 18 mét nha phit wrién dom 1 cd khé néng s dung 14t cé nhimg I ich v
thué clia dy in va hoat diing nhur cd nha phét tri€n va nha @lu tur. Nha phit trién doanh nghilp
18 tror nedl b 100% chi phil cda dur &n v nhdn 100% cdc dbng tién lién guan cla du én wa ol ich
v thud.

2) Mha B tar chin lurgre Flip (SIF). B8 sung cho nhia phat trbén dur 4n. MOt nhid d3u tir vSn o
phin cé hoach todn thul dic 14p 45 tham gia 44 hodn tabn sir dung che lgl fch v thu. Nk phit
trién va nhd diu T vin of phin vé thud Tam phan oy & Song gop wbn cf phin tuong g da ho,
ty & phin b8 déng tiln doanh thu ban $3u hay “pre-fip® va I leh vb thod v trong tromg lai
hay “post=flig”_ “flip-point™ xiy ra khi nha diu tr via of phin thué nhin duoc ty 1& thu bl ndl
b mong mudin dya trén ry lé dong gop wEn of phin

3a) Nhix B viir o chire Flip (I0F). Ciing sir dyng mt nid diu tr vin o phin bén thir 3 vdi s phin
b el ich wi thud v déng tign prewh post flip khac bist Su khac bigt tir nha d3u tur chidn lroe
Flip, nha &3u tr orong kich ban ndy d3u e leong vin of phin ldn how va cb o hudng hdp thu
céc nha d3u tr vin of phin thué thy ddng.

3b) Don by (BL): nhdn dang cic nha d3u tu 18 chvire Flip, nhumg 1ai sir dung no doanh nghiép 08 Lai
trg phin win of phin cda nha phat trién. Khodn vay niy dugr gin cho nha phat trién & hoan
todn bén ngodl dy dn va khéng Suoc xem it trong mé hink Viviy céc coedu tii chinh 84 (3a,
3%} dugc ks how trong phin tich nay ().

Cie eer efiu wii ner dur bn

4) Bon by tién m3t (Cash lev). Tuong tr nhur ahd d3u tir chin heoe Flip (861 tae, ddng tidn va gl
ich thud], ngoal trir ng dir dn hop nhdt duroc thanh todn bl dbng thn tuong laicda di dn glédvh
duoe thé chip bt ti sn clia dyr én. Co cSu ady thic ady thu hdi vin of phin thing qua don
bdy vl chi phi thdp hon wh gidm phin déng gdp vln of phlin yéu c3u bl nhi phit tri€n dir dn
va nha @3u v win o phin thué. D61 lai, bén cho vay nor du &n nhdn duroc thanh 1 tidn 18
trén khodn vay, yiu c3u thanh todn trén dong tidn va thi sim dy dn vl cdc quyEn quyst dinh v&
dy d@n nhit dinh.

5) Bon by tin dung thud sin lrgng vi tidn mit [Cash and PTC lew). Tuomg by nhur co ciu dén by
tién mdt, nhung no bd sung dungc Idy tir o ich tin dung thud sin romg dur kin (PTC) 08 téi o
céc chi phi ban d8u cla dur dn. Myc dich la 88 thaic a8y hon nira lgl nhdn v 1 thifu phin ddng
gop vin of ph3n ban diu.

Hinh 35: 6 thj cho thdy dé nhay LCOE déi vdi gic’ hoat déng dd céng sudt va chi phi vén. Ngudn: EWEA/Risg DTU.
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Tom tdt:

Tra |0 cac cAu hoi sau day vé LCOE

1.

Tra loi:

Nhirng thdng tin nao dugc yéu cau dé tinh toan LCOE cla cac dy an dién gid?
Thyc té st dung hay ngudng chuan trong tai tro dy an ma LCOE sé cung cap?
Dénh gid LCOE clia mot dy an 20 ndm vadi 5 WTGs, AEP thyc 13 9 GWh mdi WTG,
PPA la $80/MWh, chi phi bién d6i $12/MWh va chi phi ¢ dinh la $60.000/WTG,
gia thiét chi phi v8n 1a 5% mdi ndm, chi phi dau tw cho mdi WTG 13 $4,5 triéu, BoP
|a $1 triéu va $0,5 triéu cho chi phi phat trién (khéng tinh thué). Gid dinh dong tién
hang ndm khdng d6i va tinh todn gia tri hién tai s dung céng thic nién kim
AF = (1+(1+i)%)/i véi: PV(CF) = AF*CF.

Luwu y: trwede khi tinh toan, hay nght t&i khodng dd 1én ky vong clia cac két qua. Dai
két qua s& phai trong khodng hodc thap hon biéu gia dién 80$/MWh, ngu y rang két
qua nén vao khoang tir $50-100/MWh

LCOE cta mot du an cd 10 tuabin, 20 nam vdi cac chi phi sau day la bao nhiéu? Chi
phi mdi tuabin cho BoP 12 $0,9 triéu, chi phi phat trién 13 0,1 triéu, tuabin 13 $4 triéu,
OPEX 1a 25% doanh thu véi gid dién 13 $80/MWh va 10,000 MWh/nam cla moi
tuabin, chi phi vén la 8%.

Diéu gi s& xay ra vdi LCOE néu COC (AEP) tédng lén hodc gidm xudng 25% (20%)

Tinh toan gid tri va Igi nhuan dy an bang hai cach sir dung gia tri doanh nghiép va
LCOE gia dinh dong tién khong d6i mdi ndm s dung cdng thirc nién kim

Nhirng théng tin nao dwoc yéu cau dé tinh todn LCOE cla cac dv an dién gid?
Chi phi (chi phi dau tw, OPEX, COC), AEP va ddi séng du an.

Thyc té sir dung hay ngu®ng chuan trong tai tro dy an ma LCOE sé& cung cap?
LCOE chi ra gia dién tdi thiéu hodc gia tuabin t8i da hodc chi phi von dé dat dwoc gia
tri du an kha thi.

Déanh gid LCOE clia mot dy an 20 ndm véi 5 WTGs, AEP thyc 13 9 GWh mbi WTG,
PPA 13 $80/MWh, chi phi bién d6i $12/MWh va chi phi ¢& dinh la $60.000/WTG,
gia thiét chi phi v&n la 5% mdi nam, chi phi dau tu cho mdi WTG 13 $4,5 triéu, BoP
1 $1 triéu va $0,5 triéu cho chi phi phat trién (khéng tinh thué). Gid dinh dong tién
hang ndm khéng d6i va tinh todn giad tri hién tai s dung céng thic nién kim
AF = (1+(1+i))/i véi: PV(CF) = AF*CF.

Lwu y: trwede khi tinh todn, hay nght t&i khodng dd 1én ky vong cla cac két qua. Dai
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k&t qua s& phai trong khodng hodc thap hon biéu gia dién 80$/MWh, ngu y rang két
gua nén vao khoang tir $50-100/MWh

LCOE = [CAPEX + PV (OPEX bién d8i) + PV (OPEX c6 dinh)]/PV (AEP)

PV = >H& s nién kim (AF) = (1-1,052)/0,05 = 12,46

LCOE = ((4.5+1+0.5) + (12%*9/1073*12.46) + (60000/1076*12.46))/(9/1073*12.46)
=$72.17/MWh

LCOE cta mot du &n cé 10 tuabin, 20 nam vai céc chi phi sau day la bao nhiéu? Chi
phi mdi tuabin cho BoP Ia $0,9 triéu, chi phi phat trién 1a &0,1 triéu, tuabin la $4
triéu, OPEX la 25% doanh thu v&i gia dién la $80/MWh va 10,000 MWh/ndm cua
mdi tuabin, chi phi vén 1a 8%.

LCOE = 1076*(0.9+0.1+4+0.2%9.82)/(10000*9.82) v&i AF = (1-(1+8%)-20)/8%
=9.82

LCOE = $70.92/MWh (don vi cla gid dién 1a S/MWh, don vj cha chi phi dau tu 13
triéu USD)

Diéu gi s& xay ra véi LCOE néu COC (AEP) tang |1&n hodc gidm xudng 25% (20%)
LCOE tai 6% = $63.59/MWHh, tai 10% = $78.75/MWh
LCOE tai 8,000 = $88.64/MWh, tai 12,000 = $59.10/MWh

Tinh toan gid tri va lgi nhuan dy an bang hai cach s dung gia tri doanh nghiép va
LCOE gia dinh dong tién khéng d6i mdi ndm sl dung cdng thirc nién kim

Gia tri dy an = 5*(((80-12)*0.009+0.06)*12.46) = $34.4 triéu

Loi nhuan du an = 34.4-5%(4.5+1+0.5) = 4.4 = 5%(80-72.16)*0.009*12.46



3.5 Ruiro trong cac dong tién dién gié

Trong phan nay, nguy&n ngan cla cac rui ro lién quan dén lgi nhuan ky vong sé& duoc thao luin.
Céc vi du thye hanh tinh toan san lwong, gia, OPEX, COC s& dwoc cung cap. Bang cach dé, cac
yéu t6 anh hudng |&n dén lgi nhuan va rli ro s& dugc danh gid theo dd nhay tuyét déi va
tuwong d6i dua trén cic vi du don gian nhung thuc té.

Chuwong nay thao ludn cac van dé sau:
1. RUiro nao lién quan nhat dén tai chinh trong dién gid?
Lam thé& nao nhirng anh hudng cla sy thay d6i nén dé nhay dwoc do luvong?

Lam sao dé tap trung vao khia canh thwong mai trén céc hé s6 rdi ro chinh?

el

Nhirng chi phi ndo lién quan nhat dén céc c6 ddng khac nhau?

5. Lam thé& nao dé xac dinh, do lwdng va x& ly céc rii ro trén thyc té.

3.5.1 L¢i nhuan va rdi ro nhv mot ham xac suat

Do thi phia dudi cho thay xdc suat bi thiéu hut (truc-y) trén két qud dau ra (truc-x). Hau hét
cac nghién clru vé gié déu cho thay xdc sudt vuot qua 1a tuong dudng véi 1- xac suat thiéu hut

5% rui ro con ]ai
: (95% chac chan)

i 1% rui ro con lai

————— % : (99% chac chan)
L :
) San lwong giam 1.64 nhan dé léch chuan

Hinh 36: Lgi nhud@n va rdi ro nhi mét phdn bé xdc sudt: Ngudn: RENAC, 2018.

3.5.2 Doanh thu: San luong

San lvgng 1a ngudn cla lgi nhuan va rii ro. Nhirng thay déi vé khdi lwong dau ra cla trai gid
anh hudng tdi doanh thu tir viéc ban nd. Doanh thu 13 yéu td tadc ddng chinh dén gid tri dy an
kha thi.
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AEP thay d&i hang ngay ma c6 khi ctt chi khoang 5 phut vi tai nguyén gié thay d6i. Vi san lvgng
|& mot trong hai thdng sé anh hudng dén doanh thu (phuong trinh 12) do vy cé mét rdi ro
dang ké d6i vdi doanh thu cia dy an dién gio.

Sy thay d6i vé nhu cau nang lwong 13 mot ly do 16n dang sau rdi ro bao tiéu. Rdi ro vé san
lwong trong hau hét cdc quéc gia duoc gidm xudng théng qua chuong trinh dén bu quéc gia,
vi du nhu co ché biéu gia dién, han ngach hodc dau gia, nhitng co ché nay dem dén wu tién
tiéu thy cho nang luvgng tai tao.

RUi ro bao tiéu dugc dadm bao ngay cd khi ¢6 su ¢8 xdy ra vdi bat cir ly do gi. Rui ro theo quéc
gia 13 mét dau hiéu. N6i chung, lwvgng bao tiéu va ridi ro cta chinh né la mét ham cda do6 én
dinh qudc gia hay rdi ro méc dinh cta qudc gia hodc ca nhan.

Vi du vé sén lvong

Gia dinh du dn don gian sau day:

Mot du an kéo dai 20 nam, co 5 tuabin va AEP thuc la 9 GWh/nam/WTG. Gia dién theo PPA |3
$80/MWh, chi phi bién d8i $12/MWH va chi phi cé dinh 1a $60.000/WTG, gia dinh chi phi vén
la 5%/ndm. Chi phi dau tu moi tuabin 13 4,5 triéu USD/WTG, BoP 3 1 triéu USD va chi phi phat
trién 13 $0,5 triéu, cung v&i mdt khodn dau tir 13 $6 triéu/WTG. Cac don vij vat ly nhu GWh,
S/MWh va SM s& can phai dap (ng.

Cac dong tién déng nhat gid dinh trén doi song tai san, cac két qua hé so nién kim la:
= Hé s6 nién kim (AF) = (1-(1+1)T)/I = (1-1.0529)/0.05 =12.46
Gia tri du an c6 thé dugc tinh toan (loai bé thué) la FCF*AF, v&i FCF= Q*(P-vC)-fC

—  Gid tri dy &n = FCF*AF = 5*(((80-12) x9/1000-0.06)*12.46) = $34.4M
= Loinhudndv dn =34.4-5%(4.5+1+0.5) = Gia tri dw an — Dau tu = $4.4M

Suy gidm 1.8 GWh gia tri AEP thuc ciia moi WTG tir 9 con 7.2 1a mdt sy thay déi twong déi
20% (=1.8/9) va gia tri dy an giam $7.6M tlr $34.4M con $26.8M

= Gid tri dy &n = 5%((80-12)*7.2/1000 - 0.06)*12.46 = $26.8M
= Loinhudndy dn =26.8-5%(4.5+1.0+0.5) = Gid tri du an — Pau tw =-S3.2M

D6 nhay (dau ra-thay d6i/dau vao-thay déi) cla gid tri du an duwoc tinh todn nhu sau:

— D6 nhay tuwong d6i= (26.8/34.4-1)/(7.2/-9 -1) =110.46%
— D6 nhay tuyét d6i = (26.8-34.4)/(5*9-5%¥7.2)  in [SM]/[GWh] =0.84

Suy gidm 20% clua OPEX dan téi lugng ting lgi nhuan du an modt khodn I3
S4.4M*20%*110.46%.
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3.5.3 Doanh thu: gia/biéu gia (biéu gia, han ngach, dau gia va hgp dong mua ban dién (PPA))

Gia dién la mét trong nhitng ngudn chinh cda lgi nhudn va rii ro vi né anh hudng dén doanh
thu. Gia dién nhan duvoc trén mét don vi ndng lwvong san xuat ra thuwdng thay déi theo thoi
gian ngoai trir trwdng hop gia da duoc cd dinh trong PPA. Sy thay ddi cla gid dién anh hudng
dén dong tién vao ctia doanh thu va ngu y rang c mét rui ro vé doanh thu vi doanh thu duorc
tinh todn bang gia dién nhan véi lvong dién duoc ban.

Theo céach tuong ty nhu gidi quyét rdi ro vé san lwong, rdi ro vé gid & hau hét cdc qudc gia
giam duogc thdng qua cac chuong trinh bdi thudng qudc gia, bao gdm biéu gia dién (FiT), han
ngach hodc cac chuong trinh dau gia. N&u khdng cé cac ké hoach nhu vy, hop ddng mua ban
dién tw nhan (PPA) c6 thé thay thé moét k& hoach quéc gia. Tuy nhién, diéu nay dem dén mot
rdi ro khac d6 13 rii ro v& no, trong dé mét trong hai bén hop déng bj v& no thi bén kia sé bj
anh hudng bat loi.

NGi chung, gid nang lugng va rdi ro cla nd 1a mot ham clda mirc d6 6n dinh quéc gia va rdi ro
méac dinh cha quéc gia d6 hay don vi bao tiéu tu nhan.

M6t vi du vé gid

Gia dinh duw dn don gian sau day:

Mot du an kéo dai 20 nam, cd 5 tuabin va AEP thuc la 9 GWh/nam/WTG. Gia dién theo PPA |a
$80/MWh, chi phi bién d6i $12/MWH va chi phi cé dinh 13 $60.000/WTG, gia dinh chi phi vén
la 5%/ndm. Chi phi dau tw mdi tuabin |3 4,5 triéu USD/WTG, BoP I3 1 triéu USD va chi phi phat
trién 12 $0,5 triéu, cung v&i mot khoan dau tir 13 $6 triéu/WTG.

— Hé s8 nién kim (AF) = (1-(1+1))/1 = (1-1.052%)/0.05 =12.46
Gid tri dy &n c6 thé duoc tinh todn (loai bd thué) 14 FCF*AF, vai FCF= Q*(P-vC)-fC

= Giatridyan=FCF*AF = 5*(((80-12) x9/1000-0.06)*12.46) = $34.4M
= Loi nhuin dy én = 34.4-5%(4.5+1+0.5) = Gia tri dy an — Dau tv = $4.4M

Né&u giam $16/MWh gid dién tir 80 con 64 twong rng mirc giam tuwong déi 1a -20% (=16/80)
khi @6 gia tri dw an s& gidm S9M tir $S34.4M con $25.4M.

= Gid tri dy &n = 5*(((64-12)*0.009-0.06)*12.46) = $25.4M
= Loginhudndu dn =25.4-5%(4.5+1+0.5) = Project value - Investment =-54.6M

D6 nhay (dau ra-thay d6i/dau vao-thay déi) vé gid tri du an dugc tinh toan nhu sau:

— Db nhay tuwong déi = (25.4/34.4-1)/(64/80-1) = 130.8%
= DO nhay tuyét déi = (25.4-34.4)/(64-80) in [SM]/[€/MWAh] =0.56

Né&u tadng 20% cla gid dién sé dat duwoc loi nhuén cba dy 4n |13 $4.4M*20%*130.8%.
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3.5.4 Cac chi phi hoat déng: Chi phi van hanh (OPEX)

Chi phi van hanh OPEX la dong tién ra cda du an. Néu cdc chi phi nay tdng theo thoi gian do
lam phat, ky két cac hop déng méi hay cac chi phi khéng du bdo dugc trude thi sé lam gidm
gia tri du &n. Hon nira, nhirng thay déi tir dong tién ky vong hodc d3 1én ké hoach nghta 1a cé
mot rli ro vé viéc thuc hién nghia vu tai chinh (dich vu n@) hodc phan chia ¢d tirc (dong tién
vén ¢6 phan). Nhitng anh hudng 1&n vé dong tién du an tiéu biéu cho mét ri ro tai chinh va
nhu cau dé xem xét va dinh gida rli ro nay, tuy vay khong phai tat ca cic su kién kha thi déu cd
thé duogc loai bd, do vay doi héi mét lvong khau trir hop ly dé tap trung vao nhitrng rii ro
chinh.

Bai tdp vé OPEX

Gia dinh duw dn don gian sau day:

Mot du an kéo dai 20 nam, co 5 tuabin va AEP thuc la 9 GWh/nam/WTG. Gia dién theo PPA |3
$80/MWh, chi phi bién ddi $12/MWH va chi phi c6 dinh la $60.000/WTG, gia dinh chi phi vén
la 5%/ndm. Chi phi dau tu moi tuabin 13 4,5 triéu USD/WTG, BoP 3 1 triéu USD va chi phi phat
trién I3 $0,5 triéu, cung véi mot khodn dau tir 1 $6 triéu/WTG.

= Hé s6 nién kim (AF) = (1-(1+1)™)/1 = (1-1.052%)/0.05 =12.46
Gia tri du 4n c6 thé dugc tinh todn (loai bd thué) la FCF*AF, v&i FCF= Q*(P-vC)-fC

— Giatridyan=FCF*AF = 5*(((80-12) x9/1000-0.06)*12.46) = $34.4M

= Loinhuan dy an = 34.4-5%(4.5+1+0.5) = Gid tri du 4n — Dau tuv = $4.4M
N&u ting chi phi bién d&i 20% twong ng tir -$12/MWh dén -$14.4/MWh s& dan dén giam gia
tri dy an $1.4M tlir $34.4M con $33.0M

—  Gid tri dy 4n = 5*(((80-14.4)*0.009-0.06)*12.46) = $33.0M

= Loinhuin dv an = 33.0-5%(4.5+1+0.5) = Gid tri dw 4n — Dau tv = $3.0M
D6 nhay (dau ra-thay d6i/dau vao-thay déi) vé gid tri du an dugc tinh toan nhu sau:

— D& nhay twong d6i = (3.0/4.4-1)/(-14.4/-12-1) =-159%

= DO nhay tuyét déi = (3.0-4.4)/(-14.4- -12) [SM]/[S/MWHh] =0.58

Nhw vay néu tdng 20% chi phi OPEX sé& lam gidm lgi nhudn dy an 13 $4.4M*20%*-159%.

3.5.5 Chi phi hoat déng: Chi phi vén (COC)

Chi phivén |a dong tién ra I&n va quan trong nhat trong du an dién gié. Chi phi vén dwoc phan
chia lam hai phan: th& nhat 1a chi phi c¢d dinh dé trd cho dich vu no va th hai la ¢6 tire. Trudc
day chi phi nay 1a mét phan chinh nhwng sau nay diéu chinh va hién nay dugc xem nhw mot
phan trong chi phi bién d6i va phu thudc vao tién mat tw do san cd. Sy thay d&i vé gia von (13
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vay) c6 mét tac dong |én 1én gid tri du an hay goi la gia tri hién tai cla dong tién ty do cho
doanh nghiép khdng sir dung don bay tai chinh . Dong tién nay dugc dinh nghia 1a doanh thu
trir OPEX va cdc loai thué cda trai gid trudc khi thanh todn bat cir khoan dich vu no hay c6 tirc
nao. L3i suat vay duwoc dua vao hé so chiét khau (DF = (1 + r)') véi thoi gian vi 13i suat vay dnh
huwdng dang ké 1&n gia tri hién tai cla dong tién du an.

Bai tdp vé COC

Gia dinh duw 4n don gian sau day:

M6t dy an kéo dai 20 ndm, cd 5 tuabin va AEP thuc la 9 GWh/nam/WTG. Gia dién theo PPA Ia
$80/MWh, chi phi bién d8i $12/MWH va chi phi ¢é dinh 1a $60.000/WTG, gia dinh chi phi vn
la 5%/ndm. Chi phi dau tu moi tuabin 13 4,5 triéu USD/WTG, BoP 13 1 triéu USD va chi phi phat
trién 12 $0,5 triéu, cung v&i mot khoan dau tir 1a $6 triéu/WTG.

= Hé s6 nién kim (AF) = (1-(2+1)")/1 = (1-1.0529)/0.05 =12.46
Gid tri dy &n c6 thé duoc tinh toan (loai bd thué) 14 FCF*AF, vdi FCF= Q*(P-vC)-fC

= Gid tridy an = FCF*AF = 5%(((80-12) x9/1000-0.06)*12.46) = $34.4M

= Loinhuan dv an = 34.4-5%(4.5+1+0.5) = Gia tri dw 4n — Dau tuv = $4.4M

Mét su thay déi 20% cla chi phi von tuong rng 1% tir mirc 5% dén 6% s& lam thay doi hé s6
nién kim 13 0.99 tir 12.44 dén (1-1.0629)/0.06 = 11.47

= Gia tridy an = 5%(((80-12)*0.009-0.06)*11.47) = $31.7M

= Loinhudndy dn =31.7-5%(4.5+1+0.5) = Gia tri dw an — Dau tu =S$1.7M

Do nhay (dau ra-thay d6i/dau vao-thay déi) vé gia tri du an dworc tinh todn nhuw sau:

= D6 nhay twvong doi = (31.7/34.4-1)/(6%/5%-1) =-39.2%
— D6 nhay tuyét déi = (31.7-34.4)/(6%-5%) in [SM]/[%] =-2.7

Nhu vay néu ting 20% cla COC din dén lgi nhudn dy an gidm con $4.4M*20%*-39.2%.

3.5.6 Chi phi dau tu (trudc khi hoat ddng): chi phi dau tu ban dau (CAPEX)

CAPEX la dong tién ra chinh trong giai doan dau tw, né dnh huéng dén lgi nhuin cia dy an.
CAPEX c6 thé thay d6i cho dén khi nao ma hop ddng cung cdp tuabin chua dugc ky két (TSA).
Nhu vay, néu cé thay déi thi CAPEX ciing khong dnh hudng dén gia tri du 4n vi né chi anh
huwdng dén dong tién trong giai doan tai trg, dau tu ban dau, tit cd cdc dong tién trong giai
doan van hanh van khdng thay d8i. Chi cac dong tién trong giai doan van hanh dnh hudng dén
gid tri du an hay luvgng tai tro cho du an. Vi vay, loi nhuan dy an — chénh léch giira gia tri dv
&n va chi phi dau tu sé bj thay ddi v&i sy thay déi cda chi phi dau tu. Nhu vay néu cé thay déi
vé chi phi dau tu thi cling khéng can phai tinh lai gia tri du an.
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Bai tgp vé CAPEX

Gia dinh du dn don gian sau day:

Mot du an kéo dai 20 nam, co6 5 tuabin va AEP thuc la 9 GWh/nam/WTG. Gia dién theo PPA |3
$80/MWh, chi phi bién d8i $12/MWH va chi phi cé dinh 1a $60.000/WTG, giad dinh chi phi vén
la 5%/ndm. Chi phi dau tu moi tuabin 13 4,5 triéu USD/WTG, BoP 3 1 triéu USD va chi phi phat
trién 13 $0,5 triéu, cung v&i mot khodn dau tir 13 $6 triéu/WTG.

= Hé s6 nién kim (AF) = (1-(1+1)T)/I = (1-1.0529)/0.05 =12.46
Gia tri du 4n c6 thé dugc tinh toan (loai bd thué) la FCF*AF, v&i FCF= Q*(P-vC)-fC

— Gidtridwan=FCF*AF = 5*(((80-12) x9/1000-0.06)*12.46) = $34.4M

= Lginhuandy an = 34.4-5*%(4.5+1+0.5) = Gia tri dw an — Dau tu = $4.4M
N&u CAPEX trén mé tuabin tang 20%, tir $6M to $7.2M, diéu nay khéng anh hudng dén gid tri
du dn nhung lai tac dong tiéu cwc dén lgi nhudn du an.

—  Gitridy an = 5*(((80-12)*0.009-0.06)*12.46) = $34.4M

= Loinhudndy dn =34.4-5%(4.5+1+0.5+1.2) = Gia tri du 4n — Pau tu =-51.6M
Do nhay (dau ra-thay d6i/dau vao-thay déi) vé gid tri du dn duoc tinh todn nhw sau:

= D6 nhay twong doi =((-2.8-4.4)/4.4)/(5*((7.2-6)/6)) =-163.6%

— Db nhay tuyét ddi = (-2.8-4.4)/(5%(6-7.2))) [$M]/[EM] =-1.0
Nhu vay néu CAPEX tang 20% thi s& dan dén Igi nhudn du 4n sé& gidm con lai [a $4.4M *20%*-
163.6%.

Diéu quan trong 1a phai xem xét rang d6 nhay khong thé duwoc khéi quat hda, thay d6i dang ké
theo dy an, bang dAu vao thay d6i va dau ra yéu cau, ngay ca trong cung mdt dy an: dau vao
va dau ra phu thudc vao gia tri ban dau cla ching va can dugc tinh todn lai cho moi thay doi
chadyén.

3.6 Quan ly rui ro trong dién gié
Trong chuong nay, nhirng rui ro trong quan ly du an s& dugc thdo luan. Trudce hét |a gidi thiéu
vé qua trinh quan ly céc loai rui ro trudce khi di sdu vao phan tich tirng loai khac nhau cdlia mét
du an dién gid, gdbm rdi ro van hanh, rdi ro thi trwdng va rdi ro do cdc quy dinh. Thoi
diém/khoang thdi gian dé thao luan vé anh hudng va cac bién phap giam thiéu rii ro cling sé
duoc trinh bay trong chuong nay.
Phan nay tap trung tra I&i cac ciu hdi sau:

1. Qua trinh quan ly rdiro la gi?

2. Nhitng loai rdi ro chinh trong tai tro dién gio?
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3. Khinao thi cic quyét dinh tdc déng dén rdi ro nén duoc thuc hién?
4. Nhuwng loai rdi ro nao 1a lién quan nhat va lam sao dé do lwdng méi lién quan trong
giai doan d3u tién?

3.6.1 Qua trinh quan ly rdiro

Qua trinh quan ly rdi ro khai quat hoa duwoc thuc hién trong ndm bwdc chinh, gdm nhén dang
rdi ro, danh gia, kiém sodat, gidm sat va giam thiéu rui ro. Cac buwdc dé xady ra trong mét chu
trinh lién tuc dwdi dang vong Ip phan hoi trong sudt giai doan dy an. Bang cach nay, rliro cé
thé dugc xac dinh & nhiéu giai doan khac nhau cla du 4n va sau dé nhirng chién lvoc gidm
sat va cac hanh dong gidm thiéu rdi ro cd thé duoc thuye hién. Nhitng hanh ddng nay lan luot
6 thé tiép tuc duoc theo d&i dé ddm bao rang ching dap (rng muc tiéu dy dinh cla ho va giai
quyét nhitng thach thirc ngay tir dau. Hinh thérc danh gia lién tuc nay ddm bao rang cac tai
nguyén va phuong thirc duoc st dung mét cach hiéu qud trong sudt vong doi cha dy an.

1. Nhan dang ’ 2. Déanh gia rdi ro

rdi ro

Dw an /
5. Cac bién phap 3. Kiém soat

glém thlé‘U/ rai ro
phan hoi

4. Giam sat rii ro

Hinh 37: Ném budc chinh trong qud trinh ddnh gid rdi ro. Ngudn: RENAC, 2018.

3.6.2 RUiro trong van hanh trai gio

Mac du khong cé phan loai chung cho céc rui ro trong céc trai gié dang hoat dong, tuy nhién
hau hét cac rdi ro trong modt dy an trang trai gid cé thé dugc chia thanh baloai chinh, gémrdi ro
van hanh, rdi ro chinh sich va rdi ro thi trudng. Rai ro van hanh dnh hudng dén nang luc
hoat dong cla trang trai gié cé tinh dén cdc tinh huéng tiém an nhu bat kha khang, mau thuan
gitta cac don vi cung cap dich vu, khi€u nai phdp ly clia bén thi ba va hiéu qua cong nghé. M3t
khéc, rii ro chinh sach d& cap dén nhitng su thay déi vé cac quy dinh phép Iy, vi du nhw ting
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thué hodc loai bd mot chinh sach hd tro nao dé. Cudi cung |a rli ro thi trudng, gom co tang
gid von hodc nhirng thay déi bat lgi vé gia cling nhu sy suy giam cta nhu ciu dién, vi pham
bao tiéu va nhitng wdc tinh qud cao trong ddnh gid tai nguyén gié dan dé&n AEP thuc té khong
duoc nhu ky vong ban dau.

~ Rdiro hoat ddng

Bat kha khang Hiéu suét chng nghé )

m 1 Khiéu nai phap ly
Bén thir 3

Qua lac quan vé
/7 Ludtuu dai
Thay ddi
Thué tang Rdi ro
] Chinh sach

Tai Nguyén gio
Suy giam nhu
Hiy vu dai
Vé thué

' Chu dién

Hinh 38: Cdc vi du vé rtii ro thij truréng, rii ro chinh sdch va rdi ro van hanh trong mét trai gié. Nguén: RENAC, 2018.

3.6.3 Kha ndng tac déng dén rli ro hodc dua ra cac quyét dinh tich cuc

Trong khuén khé thoi gian cia mét du an dién gid tir giai doan 1ap k& hoach dén giai doan tai
trg, khd nang tadc dong dén rdi ro thay doi dang ké. Trong giai doan 1ap ké hoach va tai tro, rii
ro ludn & mirc cao cho dén khi nao cac quyét dinh quan trong vé du an va so do bd tri tuabin
van chua duoc thue hién. Mat khac, chi phi tich Itly phat sinh trong du an dién ra theo cach
trai nguoc vdi chi phi thap dugec tich Ity trwdce khi du dn nhan dwoc quyét dinh tai tro trong
giai doan phat trién ban d4u va tang nhanh khi khoan thanh todn dau tién dé mua may mdc,
thiét bi dé&n han va thanh toan.
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R0Gi ro xay dwng

\

RUi ro trong phat trién dw an R0Gi ro hiéu suét
anh gia tinh khg
thi tai chinh
Mtrc do rii ro theo tién trinh

cla dy an

Mtc d6 thue hién du &n tir khi bat
dau dén khi hoan thanh

—

Cb phép Van hanh nha may

Thei gian -

Nha dau tw chién lwgc (Cac cong ty ndng luong) (rg ~4 - 12%)

Ngan hang-Ng / Tai chinh dy &n (r, ~2.0-5.5%)

>

®

V6n tu c6 cdia nha phat trién (rp ~15%)

on von va
chi phi

w

Ngu

A. Boensch

g,

Hinh 39: Biéu @& mé td khd néing dnh hwdng dén rdi ro / chi phi tich liy trong cdc giai doan khdc nhau ctia dw dn gié. Ngudn:
RENAC

3.6.4 RUiro hoan thanh

RUi ro hoan thanh bao gdbm tat ca cac rdi ro phat sinh tir viéc xay duwng trai gid nhu: hoan
thanh muén, chi phi phéat sinh cao hon, hiéu suat trai gié thap hon va khong thé hoan thanh
du an do nhirng tinh huéng khéng dy bao duoc.

Dé& gidm thiéu rii ro hoan thanh muén, hop déng nén bao gdm cac khoan phat d6i vdi nha san
xuat/quan ly du dn. M6t luu v 1a hop dong ky véi gid c6 dinh s& gilp ngan nglra cac rui ro tang
gid khi hoan thanh nha mdy. Truong hop du dn duoc hoan thanh nhung hiéu suat thap hon
dy kié€n thi rdi ro tiém an trong truong hop nay cd thé duoc gidi quyét bang viéc bao dam hiéu
suat (dudng cong cdng suat, do san sang...). Cudi cung 1 hop dong chia khéa trao tay vdi bao
lanh hoanh thanh vdi cac khodn phat twong &ng ciing nhu bdo hiém dé bu dap tén that do
hoan thanh mudn hodc gitip gidm thiéu ton that néu khéng hoan thanh dy &n.

3.6.5 Rdiro thj trugrng va phan phdi

RUi ro do thi trugrng hay phan phdi chl yéu xay ra trong tinh huéng ma nha san xuat khéng
duoc ban lugng dién mong mudn twong &ng véi khd nang san xuat cda cdc WTG hodc gia
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ban dién thap hon du bdo ban dau. Nguyén nhan cé thé 1a do dwdng day truyén tai gdp sw
0, qud tai hodc yéu cau cat giam san lwvgng cla hé théng didu do, tuy nhién cling co thé do
ngudn tai nguyén gié khong du tdt nhw du kién. Ngoai ra mot trong nhirng nguyén nhan khac
dé 1a c6 thé do lam phat hodc viéc danh gid ching chi xanh (rdi ro nay hién nay chua ton tai
& Viét Nam)

Nhitng hoat ddng dé giam thiéu rii ro tiém an gébm co: ky hop déng dai han vdi bén mua co
nang lyc tai chinh t6t, biéu gia dién c6 dinh (giai phdp giam thiéu rdi ro t8t nhat), tiéu thu tyw
dung hodc s& hitu hé thdng lwu trir riéng cling nhu két ndi véi cac dang nang lugng tai tao khac...

3.6.6 RUiro cua ngudn tai nguyén

DPanh gia rui ro cla ngudn tai nguyén chid yéu tap trung vao van tdc va khoang thoi gian cé gid
hiéu qua cda trai gid. Piéu nay sé gilp duwa ra cac gidi phap khi ma téc do gid khac véi nghién
ctru ban dau hodc khi ma van téc gié qua cao hodc qua thap xay ra.

V&i muc dich dé danh gid rdi ro nay, thwong thi bdo cdo nghién ctru gié s& phai dwoc danh gia
doc 1ap bdi mot bén th ba. Viéc do gid cling nén duoc thue hién & d6 cao bang véi chiéu cao
tam truc tuabin thay vi s dung s& liéu ngoai suy. Cac budc can dugce thye hién dé twong quan
dit liéu v8i xu hudng thoi tiét dai han bang cach sir dung phuong phap P50/75/90 clung voi
phan tich d6 bat dinh.

3.6.7 Ruiro van hanh va bao dudng

Phan nay tap trung vao tat ca céc rui ro trong giai doan hoat déng, nhirng rii ro ma cé thé dan
dén thi€u hut cdng suat cla trai gié nhu sy gidn doan hodc tam dirng trai gid.

V&i muc dich dé gidm thiéu rii ro, nén tim mét déi tac giau kinh nghiém dé ky hop déng 0&M
— ¢6 |18 mot trong cdc bén tham gia dy 4n (nha sdn xuat tuabin) nén duwgc xem xét nghiém tuc.
Giai phap dé gidm thiéu rdi ro nay nén dugc dp dung trong toan bd giai doan van hanh cla dy
an. Thém vao do, cling nén dwa ra nhitng quy dinh vé thwdng/phat véi nha thau dé khuyén
khich viéc thuc hién cam két trong khi van hanh trai gié. Va cudi cung, khi ma céc sy cd vé may
mdc thiét bi xay ra va dnh huwdng dén tai chinh, doanh thu cla dy an thi nhitng thiét hai dé
can phai dwoc bdo hiém dén bu. Pinh nghia vé d6 san sang lién quan dén hiéu suat niang lvong
va tai nguyén gié (kWh/year) chit khdng phai lién quan dén thoi gian (h/year)

3.6.8 RUiro vé cong nghé

RUi ro vé cong nghé trong mot trai gié |a dé cip dén tinh hudng ma cac théng sé vé hiéu suit
ky vong (dudng cong cong suat, dd san sang...) khong dat duoc.

124



Cé mét s6 bién phap phong ngira dé giam thiéu rdi ro nay. Chi lya chon nhitng cong nghé d3
duoc chirng minh trén thyce té va cé so liéu théng ké lich sir tét. Ngoai ra, nha cung cap ciing
phai cam két bao ddm hiéu suat cha thiét bj. Nhitng loai tuabin dugc chirng nhan theo tiéu
chuan IEC 61400 trong muc “tuabin gid-phan 12-1: Po dac hiéu qua cong suat cla cac tuabin
gid san xuat dién” nén dugc lwa chon va chirng nhan IEC chi duoc thyc hién bdi mét don vi
th& ba ddc 1ap phu hop theo cac tiéu chuin quan ly chat lvgng cu thé.

3.6.9 Khudn khd cac quy dinh va sy 6n dinh chinh tri

Mot sy thay d6i trong cac diéu kién khung (biéu gid dién, thué, han ngach...) trong vong doi
clia du &n s& tao ra mdt mirc d6 bat 6n cho trai gid. Ngoai ra, sy khong chic chdn vé mat phap
ly hodc quyén s& hitu khéng rd rang cang lam cho van dé nghiém trong hon.

Dé d6i phé vai tinh trang bat 6n nay, cdc nha dau tu chi nén d4au tu tai cdc quéc gia cd tinh
hinh chinh tri &n dinh va tin vay hodc dau tuw cac du &n cé thoi gian thu hdi von ngan han cling
s& giUp giam thiéu rdi ro nay. Tuy nhién, chinh phd cac quéc gia cling nén tao ra nhitng diéu
kién tin cdy dé thu hut cac ngudn von dau tu nham phat trién cong nghiép tai cac qudc gia do.
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Tém tat:

Tra 1&i nhirng cAu hdi sau day vé quan Iy rdi ro trong dién gio

B wnN e

Y

Tra loi:
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Nam giai doan trong qua trinh quan ly rdi ro du an la gi?

Néu tén ba nhém rdi ro chinh trong dy an?

RUi ro thj trwong duoc hiéu nhu thé nao?

Khi ndo thi khd nang tac dong dén dy 4n va rui ro cla nd 13 cao nhat? tai sao lai 13
truong hop nay?

Néu tén mot loai rdi ro cdng nghé va mot loai rdi ro chinh sach?

Néu tén mot loai rdi ro vdn hanh va mot loai rdi ro xay dung dién hinh?

Nam giai doan trong qua trinh quan ly rdiro dw an la gi?
Nhan dang, danh gid/luvong hda, giam sat, kiém soéat, giam thiéu.

Néu tén ba nhém rdi ro chinh trong dy an.
RUi ro van hanbh, rdi ro thi truedng va rui ro chinh sach.

RUi ro thj trwong duoc hiéu nhw thé nao?
Dé cip dén su bat dinh gay ra béi su thay d6i gid theo thoi gian do su van dong cla
thi trwong (13i suat, gid tuabin va dich vu O&M)

Khi nao thi khd ndng tdc dong dén dv 4n va rdi ro cla nd |3 cao nhat? tai sao lai 13
truong hop nay?

Trong giai doan phat trién kha ning dé tac déng dén dy an va rdi ro cla no la cao
nhat. M&c dd anh hudng s& giam dan theo sy phat trién tirng giai doan cta du an
va dat muirc t6i thiéu trong giai doan hoat déng.

Néu tén mot loai rdi ro cdng nghé va mot loai rdi ro chinh sach.
Thiéu hut cong suat (cdng nghé) va hay gid dién hay thu héi gidy phép hoat dong
(chinh sach)

Néu tén mot loai rdi ro van hanh va mét loai rui ro xay dwng dién hinh.
Hu hai trong khi van chuyén hodc xay dung (xay dyng) va ngudn tai nguyén gié kém
hon du kién hay cé céc chi phi OPEX phat sinh (van hanh)
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4 Pinhgid dong tién
Chuong nay tap trung vao khai niém vé cac phuong phdp dinh gid dong tién, gidi thiéu cac
diéu khoan tai chinh trong dién gi6 va viéc dp dung céc diéu khoan dé déi véi nhirng céng cu
no tiéu chuln va céc khai niém dinh gia tai chinh, phan cui chuong s& dé cap dén cac khai
niém dinh gid tién tién.
Cac cdu héi thuc hanh sau day sé dwoc thao luan:
1. Lam thé& nao dé dat dwoc mot khai niém dinh gia dong tién don gian nhuwng van day
da y nghia?
2. Mbét s8 nhirng diéu khoan tai chinh trong dién gi6 va lam sao dé ap dung ching?
3. Nhirng céng cu no tiéu chuan duoc st dung dé dinh gia trai phiéu, niém kim va tra
gop la gi?
4. Lam thé& nao ma nhitng yéu t6 anh hudng chinh va tdc dong clia chung |én gid tri
duoc xtr ly trong mot mod hinh?

5. Liéu rang c6 thé don gidn hda kich ban kinh doanh trong khi d6 chinh xac khong bi
gidm qua nhiéu hay khéng? (Iam sao dé can bang duoc gitta viéc gidam dé phirc tap
va gia tng do chinh xac cd thé dat duoc)?

6. Anh hudng clia dong tién hang ndm [én mé hinh phrc tap va két qua?

4.1 Phuong phap va khai niém dinh gia

Céac khai niém va phuong phap dinh gia tai chinh muc dich |a dé dat dwoc su danh gid nhanh,
minh bach va day du y nghta cla gia tri hién tai d6i vdi cac dong tién twong lai. Tuy nhién, cac
kich ban kinh doanh thuc té€ d6i mat véi mot loat nhitng do lwdng vat ly nhu san lwong dién,
gia dién, chi phi cd dinh va bién d6i, thué hay CAPEX dwoc dau tw dé mua mdy mdc, thiét bi.
Nhitng dau vao khac nhau phai duwoc cung dua vao qua trinh dinh gia tai chinh méi muc dich
dé danh gia cac dong tién trong khi van tan dung nhirng khai niém co ban nhu dinh gia gia tri
hién tai.

4.1.1 Don gidn hda tinh kinh té€ cia mo hinh dong tién day du trong tdm budc

Phan nay nham muc dich don gidn héa cac khia canh lién quan nhat ctia van dé kinh té phurc
tap lién quan dén mot mo hinh dong tién hoan chinh cho mét kich ban kinh doanh dién gié
trong mot vai buwdc nho don gian.

Dé don gian hda md hinh dong tién, cdc dong tién dong nhat hang nam phai dugc gid dinh.
Sau d6, hé s nién kim (AF) cé thé duoc sir dung dé ddnh gia gia tri hién tai cila mdi dong tién
chinh.
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M6t cach ngan gon, chi cé cac dong tién lién quan nhat nhw doanh thu (dong tién vao), chi phi
hoat dong cd dinh va bién d6i cling nhw cac khoan thanh toan thué (dong tién ra) dugc danh
gid va duoc gid dinh 13 ddng nhat theo thdi gian. Diéu nay cé nghia |3 gid dién va san lugng
dién ban hang nam la khéng d6i trong sudt giai doan hoat dong cta du an. Diéu dé cling dung
trong trwdng hop gia dién thoi diém hién tai [a ¢d dinh nhung lai khéng biét gia dién trong
twong lai s& nhu thé nao thi gid dinh 1a gid dién sé dwoc bd sung mot lugng ding bang ty 1é
lam phat.

1. Gid tri hién tai cua cdc khodn thanh todn dinh ky

Gia tri hién tai (PV) cia mdt dong tién khéng ddi (cCF) véi mot ty & chiét khau c6 dinh va trong
mdt khodng thoi gian nhat dinh dwoc tinh bang cach nhan dong tién dong nhat (uCF) véi hé
s6 nién kim (AF)

Bwdc dau tién lién quan dén viéc tinh todn PV cua dong tién déng nhat s& dung hé sé nién
kim. PV cla dy an dién gid la téng cha cac gia tri hién tai ca tat ca cac dong tién cla dy &n.
TAt ca dong tién vao va dong tién ra déu phai duoc xem xét trong tinh todn nay. Nhu d3 dé cap
& trén, gia tri hién tai cla dong tién déng nhat (PVucr) dugc tinh bang cach nhan dong tién
déng nhat véi hé sé nién kim (AF).

Phuwong trinh 20: Tinh todn gid tri hién tai cua dong tién déng nhat

PVuCF = UCF*AF

Mét dong tién ddng nhat hodc 1a mét dong tién khéng ddi hodc dong tién tang dan nhung
phai cho phép danh gia duoc gia trj hién tai cia cac khodn thanh todn théng thudng thay doi
& mot ty 18 nhat dinh theo thai gian. Hé s8 nién kim chi cé thé dugc st dung néu ba gid thuyét
sau duwoc thye hién: i) chiét khau 1d mot hang s6 theo thoi gian, i) dong tién 13 ddng nhat vé
khéi lwgng, iii) dong tién 13 ddng nhat theo thoi gian. AF dugc tinh theo phuong trinh sau:

Phuwong trinh 21: Tinh todn hé sé nién kim (twong duwrong téng cdc hé sé chiét khédu)
AF = ((1-(1+r)Y)/r =5 {DF} =5 {(1+r)%} wv&it=1,2,3,..n()

V8i rm=(1+rpa)Y™- 1m = khoan thanh todn/nam., rp.=ty 1&/ndm, rp= ty |& hang nam

Hé s6 nién kim duwoc tinh tir hai hé sd dau vao gom: ty 1& chiét khau hodc 13i vay (r) va thoi gian
(t). Thoi gian biéu thj s6 khoang thoi gian cé dong tién dong nhat. Vi du, mot dong tién hang
nam thanh todn cho 10 ndm vdi suat chiét khau la 5% thi hé s6 nién kim sé 1a:

AF = ((1-(145%)10) /5% ~7.722.

Néu cb khoan thanh todn xay ra hai [an mot ndm thi ¢ 20 khodn thanh toéan (t = 2*10)
s& xay ra va ty 18 hang ndm noi bo s& 1a rm = (1+r)Y™-1 = (1+5%)Y2-1 =2.4695%, va
AF = (1-(1+2.4695%)A-20)/2.4695% ~16.70345.
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Théng qua viéc st dung hai vi du trén, cé thé thay rang néu tang tan suat thanh toan hai lan
trong ndm thi hé sd nién kim s& tang nhiéu hon hai [an (16.70345/7.722 =2. 1631), Day la mét
dau hiéu cho thay strc manh cda 13i kép.

Linh v ngan hang thudng st dung dinh nghia don gian rm=rp./m dé tinh toan ty 18 13i suat
hang ndm ndi bo, dan dén 13 t8ng khodn thanh toan I3i vay d &i véi khach hang sé& Ién hon.
M&i quan hé giira hé s6 nién kim va hé so chiét khau dé 1a hé s6 nién kim 1a téng cla cac hé s6
chiét khau don |1&, nghia | hé s6 nién kim cho 3 ndm va ty |é chiét khau 13 5% thi twong duwong
v&i téng cla ba hé sé chiét khau don |é

Ap dung phwong trinh 21 ((1-(1+r)Y)/r = 3 {DF} & trén dién giai thanh:
((1-(1+0.05)3)/0.05 = (1+0.05)%, (1+0.05)2, (1+0.05)3

2. San lugng dién hang ndm tagi P50

AEP 13 mot loai tai nguyén thién nhién bién ddng, né thay d6i theo ndm. P50 clia AEP ky vong
(AEPpso) 13 lvgng nang lugng cla trai gid co khad nang bi vuot qué vai xac sudt 50%. Nghia la
Xac suat dé trai gié dat dugc san lwgng dé cé dd chac chan |a 50%. Xac suat dé vuot qua mot
san lvong nhat dinh twong dwong véi 1 trir di xac suat bi thiéu hut.

3. Rdiro AEP hay dé léch chudn cua AEP so v&i AEPpsg
Mtrc do bién déng clia AEP hay rui ro clia AEP x3p xi bang dd 1&ch 1&ch chuan hang ndm. Mot
rui ro thuc té 1a san lvong dién san xuat hang ndm cda mét trai gié trong thoi gian hoat déng
thuong khong ding nhu d3 tinh toan hay dy tinh ban dau trong giai doan chuan bj. Sy bién
doéng twong d8i nay dugc tinh todn nhu la do 1éch tiéu chuan cla AEP so v&i AEPeso ky vong.
Trong cac bdo cdo nghién clru gié chuyén nghiép, dé 1éch chuan dugc xac dinh |a téng cua tat
ca cac bat dinh.

4. Dinh nghia cdc chi¥ viét tat duoc st dung

DE dé hiéu va rd rang hon, nhitng chit viét tat dwoc st dung trong cac budc sau day duoc tong
hop nhu sau:

AF = Hé sd nién kim, rq = 13i suat ng, td = giai doan trd ng, DSCR = trd ndng trd ng, | = dau tu, r
= thué suit, D = I/t = khiu hao tuyén tinh, t = vong doi dv an, P = gia = biéu gia, vC = chi phi
bién d6i, fC = chi phi cd dinh, Q = AEPpso, rSDagp = d6 1&ch chuan twong &ng vdi AEP, N(1-P-
Case) = nghi ddo cGa phan phdi théng thudng, P-Caseq = xac suat no.

5. Nhirng diéu kién vén théng thuédng trong tai tro duw dn

Cac khodn dau tu co s& ha tang cling giéng cadc nha may dién gidé chung thudng xuyén nhan
duoc tai tro. Nhw vay SPV st dung no clia ngan hang va von ¢ phan tir cdc nha dau tv, véi ca
hai loai vOn nay déu ap dung giao wdc can thiét vé co ciu tai chinh dy an. Giao wdc dién hinh
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dé quan ly rui ro dy 4n d6i véi cac ngan hang 1a: i) gidam thdi gian trad no, i) gidm san luvgng dy
bao (gia dién c6 dinh) tirc 1a st dung Pcase than trong va iii) khau trir mét lwgng bd sung cla
dong tién san cé dé hoan tra dich vu ng (CADS) dp dung mot ty |& kha ndng trd no (DSCR) trén
CADS, diéu nay xac dinh bao nhiéu CADS mdi ndm phai vugt qua khoan hoan tra dich vy ng
hang nam (DS) (Dung, 2016).

6. Gidi thich thudt ngt P-Case

P-case dinh nghia mirc sdn lwong c6 kha ndng bi vuot qua vdi xac suit da chi dinh, vi du P50
s& bj vurgt voi xac suat 50%, P70 1a 70% va P90 1a 90%. Khi néi rang mot mrc sdn lwgng nhat
dinh s& bj vuot qua thi v& mat logic 1a twong dwong véi viéc néi rang mire sdn luong tuwong tyw
khdng bi vuot qué hay thi€u hut véi phan xac suat con lai trong téng xac suat 1a 100%. Nhu
vay P70 s& bi vuot qué vai xac sudt 1a 70% va c6 xdc suat thi€u hut 13 30%, trong khi P90 sé vi
Vo't qua vai xac sudt 1a 90% va cé xac suat thiéu hut 1a 10%...

7. Giai thich P-case vao cdc gid trj-z

Giai thiét phan bd thong thudng, moi mirc san lugng la & P-case d3 cho (xac suat vuot qud)
c6 thé duoc chuyén thanh phan bd chuan cé cdp gia tri ¢6 dinh d6i véi do léch tuyét déi xac
dinh tir gid tri trung binh (san lvong ky vong) va xac sudt twong rng cha viéc thiét hut hodc
vurot qua dé léch. Vidu P70, trudng hop nay co 70% kha nang san lwgng thuc té cao hon san
lwvong mong mudn va 30% kha nang san lugng thuc té€ it hon san lwgng mong mudn. Diéu nay
ludn ludn biéu thi mot dé 1&ch tir gia tri trung binh 13 -0,522 [an d6 |éch tiéu chuan.

Bang dwdi day cho thay cac gid tri z d6i xirng ddi v&i cdc mirc xac suat tir 10%-90%

Xéc suét vuot qua 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%
Xdc suat thiéu hut 90.0% 80.0% 70.0% 60.0% 50.0% 40.0% 30.0% 20.0% 10.0%
Gia tri-z 1.2816 0.8416 0.5244 0.2533 0.0000 -0.2533 -0.5244 -0.8416  -1.2816

Béng 9: Cdc gid tri-Z d6i véi phén bé tiéu chudn. Ngudn: RENAC, 2018.

8. Swdién gidi Gnh hudng cla gid tri-z lién quan dén sw suy gidm cda P50 (hodc tuong
dwong gan nhw chdc chdn dung)

DE tinh toan AEP bj giam, |y AEP tai P50 nhan v&i mét hé s6 khau trir twong duwong viéc trir
di k&t qua duoc tinh bang gid tri-z nhan véi do Iéch chuan twong d6i (1+rSD*gid tri-z). Vi du,
c6 AEP 13 10.000 MWh/ndm véi dd 1éch chudn (SD) 1a 1.000 MWh/nam cé d6 léch chun tuong
ddi (rSD) 13 10%. Thi P70 tuong duwong vdi 10.000%(1+10%-0.5244) hodc 9.475,6 MWh/ndm
hay 5.244% (=10%*-0.5244) duwéi P50. Sy bién déi ndy ap dung cho tit cd phan bd théng
thuwdng, tire 13 véi moi AEP & P50 va cac dd |éch chuan lién quan cia ching. K&t qua tuong tw

131



cling sé dat duwoc khi suy luan AEP & P50 tir két qua cua d6 léch chuan tuyét déi la 1,000
(=10%*10.000) nhan vai gia tri-z cta P70 (=0.5244) nhu vi du trén 10.000 MWh+1.000 MWh*-
0.5244 = 9.475,6 MWh.

Pon gian héa tinh kinh té ciia mé hinh dong tién day da trong tam buéc

1. PVCCF = cCF *AF, v&i AF = ((1-(1+r)-t)/r, va AF dbi véi ng' (AFd) = ((1-(1+rd)-td)/rd

2. San lwong dién hang nam tai P50 = AEP P50 = lwvgng (Q) theo vong doi dw an (t)

3. RUiro AEP = d6 léch chuan cltia AEP lién quan téi AEPP50 = SDAEP/AEPP50 =
rSDAEP

4. Biéu gia = gia(P), chi phi bién di (vC), chi phi cb dinh (fC), rt = thué suét, | =
CAPEX+Devl
Ty 1& vén(rd), thoi gian vay(td), P-Case, dich vu ng' (DS) and kha nang trd no (DSCR)

6. P-Case la xac suat virot qua mot kich ban da cho, tire 18 déi véi no = P-case (P-Case
la xac suét vt qud, trong dwong véi 1 triy di xac suét thiéu hyt)

7. thuat ngir toan hoc Ninv(Pexceed) = Ninv(1-Pshortfall) va twong dwong véi (AEPPxx-
AEPP50)/SDAEP

8. Lwong suy gidm an toan clia AEP P50 dbi véi khodn no twong (rng la: Ninv(1-
P.cased)*rSDAEP.

Hinh 40: Tém tdt cdc budc don gidn héa déi véi mé hinh dong tién hang ndm.

Hinh trén tém tat tdm bwdc d3 mod td & trén theo trinh tu. Cong thirc don gidn sau day danh
gid gid tri dy an hay gia tri tai chinh d3 cho nhuw 13 gid tri no, gia tri vén cd phan hay gia tri
doanh nghiép dwoc dwa trén cac budc d6 véi gid dinh sy don gidn héa dong tién déng nhat
nhw d3 mé t3, giai doan tra no ¢d dinh, chi phivén va céc diéu kién von cb dinh vdi gia thuyét
tinh toan thué gian don.

4.1.2 Cbdng thirc hda va don gian hoa cac diéu kién va khdi lwvong no

Hau hét cdc md hinh don gian hoa 1a d& 1am cho né minh bach va than thién véi ngudi dung
nhwng van duy tri sy phirc tap cla thyc t& vé mat toan hoc dé dam bao do tin cay va chinh xac
cla két qua. Diéu quan trong |a phai nhan thirc dugc nhitng giai dinh cia md hinh dé biét khi
nao thi nén 4p dung cho cac van dé thyc té.

Hinh dudi day cho th3y cdc dong tién déng nhat (trong 20 ndm) cé va khdng cé lam phat cla
md hinh dong tién gidn don dwoc ghi lai trong cdng thirc cia phuong trinh 21.
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Mb hinh CF don gian hang nam dwa theo CFs déng nhat Mb hinh CF don gian hang nam dwa theo CFs déng nhét
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Hinh 41: Mé hinh dong tién gidn don dwa trén dong tién déng nhét trudng hop cé va khéng cé lam phdt. Ngudn: RENAC

Sau budc dwdi ddy minh hoa cdch lam thé nao dé khéi lwong no (D) thu dugc tir mo hinh dong
tién hang ndm co thé dugc chuyén ddi vao trong mdt phuong trinh duy nhat véi gia dinh
nhitng su don gidn hda phu hop dugc chi dinh. Danh gid khdi lugng ng xem xét dich vu no
nhw mét ham cda dong tién ti do cho doanh nghiép hodc doanh thu trir OPEX va céc loai thué
dua trén céc diéu kién vén cla bén cho vay chinh.

Cong thirc sau day giad dinh rang bén cho vay yéu cau mdt mé hinh dong tién dé chirng minh
rang véi mot mirc yéu cau da cho cla do tin cay (P-case) thi doanh thu d3 giam trir OPEX va
thué s& dap &ng ty 1& kha n3ng trd no theo yéu cau (DSCR) d&i véi mdi ndm riéng biét, gia dinh
tat ca cac dong tién 13 d6ng nhat va c6 thé duwoc danh gia hodc chiét khau sir dung hé sd nién
kim. Sau dén tdm budc don gidn riéng biét (xem phia trén) dwoc tdm tat vao trong mot thao
tac duy nhat dudi day.
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Phuong trinh 22° Tinh todn khéi luvgng ne' s dung phurong trinh tuyén tinh duy nhdt Ngudn: RENAC, 2018

Phwong trinh tuyén tinh don cho mét wée tinh so bd ban dau (khéi lvong no):

AF = Hé sb nién kim, ry=1y 1& no, td = thoi gian tra no, DSCR = kha nang tra no,
| = d4u tw, r, = thué suét, D = I/t = khAu hao tuyén tinh, t = vong doi dy an, P = gia = biéu gia,
vC = chi phi bién dbi, fC = chi phi cb dinh, Q = AEPp,, rSDagp = d0 léch chuén twong rng véi

AEP, N(1-P-Case) = Nghi d&o cla phan phdi chuén, P-Case, = xac suét ng

A
1. No:D =DS*AF, vOi AF 4 =((1-(1+rg)9)/ry
r—
2. Dich vu no: DS =(FCF4)/DSCR vé&i DSCR > 1
l_l—\
A—
4. CF trwéc thué: CF, =(Q4*(P-vC)-fC) =(Q4*P -Q4*vC —fC)
A
1 1
5. Lwong khéu triv: Q =Q*(1+S) V&I Q=AEPps,; S=lvong suy giam an toan <0
6. Lwong suy gidm an toan,gp: S =rSD*N(1-P.casey) voi S<0

D=((Q*(1+rSD*N(1-P.case,))*(P-vC)-fC)*(1-r,)+D*r )IDCSR*((1-(1+r))/r,)

Budc dau tién ndi rang khdi lvong no 1a gia tri hién tai cia mot dich vy no ddng nhat véi hé
s6 nién kim (AFq) khi xem xét dong tién chi trong giai doan trd no.

Budc thit hai néi rang dich vu no gia dinh dap tng ty 1& kha nang tra no yéu cau cla bén cho
vay va tuwong dwong vadi dong tién tu do cho doanh nghiép (FCF4) trong kich ban san luong
than trong clia bén cho vay chia cho DSCR.

Budc thi 3 ndi rang dong tién than trong tw do cho doanh nghiép (FCF4) 1a dong tién cla dy
an trir thué, (thu nhap chiu thué nhan véi thué suat). Thu nhap chju thué |a xap xi véi dong
tién dy an (trudc thué) trir di khau hao, trong dé xem xét rang cac khodan tra 13i vay sé& duoc
khau trir thué theo hau hét cac luat vé thué trong cac qudc gia.

Budc thir 4 ndi rang moi quan hé co ban nhat dé 13 dong tién du an trudc thué tvong duong
vdi doanh thu trir chi phi ¢d dinh va bién déi. Doanh thu dugc tinh 13 sdn lvgng da giam theo
quan diém cla bén cho vay (Qq¢ = AEPg) nhan vdi gid trén mot don vi sdn pham (P = tariff) triy
di chi phi bién d&i (vC), cé thé dwoc tdm tit bang cong thirc Qa*(P - vC).

Budc thir 5 ndi rang P-case d3 cho b&i bén cho vay cé thé dugc chuyén vao trong do 1éch tir
gid tri trung binh (AEPpso) st dung phan phdi chuin théng thuong.

Budc thir 6 tinh todn (h3y nhin 1&n) bang gia tri-z tlr tiéu chudn théng tudng dé xac dinh mirc
khau trir an toan cla AEP. Mdi phan cla phuong trinh cudi cung duoc quy dinh mdt mau theo
moi bwdc tuong ng.
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4.1.3 Ap dung mot cong thire cho ba sy dinh gida gdm no, vén ¢d phan va gia tri doanh nghiép

Téng nang luc tai trg thudng bao gdbm ng cha bén cho vay, vén c6 phan cla cdc nha dau tw
hodc gid tri doanh nghiép d3 dwoc cadc nha dau tv vén ¢ phan dau tw. Nhw d3 cho thay trudc
day, no cé thé duoc wdc gan dang bang viéc st dung mot cdng thirc tuyén tinh gidn don duy
nhat. Do cach tiép can chung theo hinh thirc dinh lwgng héa don gidn, né cd thé duoc sir dung
dé danh gia gia tri doanh nghiép bang viéc dua vao xem xét nhitng wu dii cla cic nha dau tv
khdc nhau vé suat chiét khau, mirc do tin cdy cta AEP, giai doan dau tu va yéu cau DSCR.

Phuong trinh 23: st dung mét cdng thirc cho ba sw ddnh gid khdc nhau vé ng, vén c6 phén va gid trj doanh nghiép
EV = C= +n*((Q*(1+SD*N(1-Pc))*(P-vC)-fC)*(1-rt)+I/t*rt)/1.00 *((2-(1+rc)-tc)/rc)
D= +n*((Q*(1+SD*N(1-Pd))*(P-vC)-fC)*(1-rt)+1/t*rt)/DCSR  *((1-(1+rd)-td)/rd)
E= +n*((Q*(1+SD*N(1-Pe))*(P-vC)-fC)*(1-rt)+I/t*rt)/1.00 *((1-(1+re)-te)/re)

-n*((Q*(1+SD*N(1-Pd))*(P-vC)-fC)*(1-rt)+I/t*rt)/DCSR  *((1-(1+re)-td)/re)

V&i: P = gid dién, Q = P50 AEP, SDAEP = AEP bat dinh, rSD = SDAEP/AEP, | = CAPEX, vC = chi phi
bién d6i, fC = chi phi cd dinh, rt = thué suit, rc = ty 1& doanh nghiép, rd =ty 18 ng, re =ty |& vén
c6 phan, DSCR = ty suat kha ndng trd no, tc = giai doan doanh nghiép, td = thoi gian tra no, te
= thoi gian trd vén c6 phan, Pc = xac suét cla nha dau tw t6 chirc, Pd = xac suat cla bén cho
vay, Pc = xac suat cla nha dau tu vn c6 phan vdi EV = D + E va Pc >=50%, Pd >70%, Pd >70%

Y twdng chinh cla viéc don gian hdéa duoc thic day bai muc dich phuc vu tat cd ba bén lién
quan chinh cla dy an gdm: nha tai tro hay nha phat trién du an, bén cho vay va nha dau tu
vén ¢6 phan cling nhu cdc nha dau tu t6 chirc. Khong khé dé thay rang mé hinh dong tién
gidng nhau dap &ng tat ca cac bén lién quan khi cé nhitng s6 liéu dau vao khac nhau déi vdi
cac diéu kién vén chinh: lgi nhuan hay |3i suat, thdi gian trd ng, DSCR va xac xuat cla dd tin
cay. Doi vdi sy dinh gia vén c6 phan, phan dau tién cda cong thirc tinh toan gia tri doanh nghiép
(dwa trén FCF) & mrc lgi nhuén von c6 phan va do d6 khau trir gia tri cia khoan ng phat sinh
tr dich vu ng. Tuy nhién, diéu nay dugc danh gia cho lgi tirc cha vén ¢ phan cling nhu mang
lai gia tri rong cla dong tién vén cb phan hoac gid tri vén ¢6 phan.

4.1.4 Trudng hop nghién clru

Phan sau day ap dung cdc cdng thirc don gian cho ng, von cé phan va khdi luvgng tai chinh
doanh nghiép trén mot bai tdp nghién ctru trong viéc dinh gia dién gidé dé danh gia tinh kha thi
tai chinh cta du an.
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Gia thiét rang ban dang ding & vi tri cla mot ngan hang, mot c6 déng hodc nha phat trién du
an, ai s& la nguwdi chiu trach nhiém cho mét khoan dau tw dén $100 triéu trong mot du an dién
gid 1dn. Hay tu héi ban than nhirng rii ro ndo dp dit cdc mdi de doa vé Igi nhuan trong dy an
va sy thanh cong cla ban.

Trude khi bat dau véi cac cong thirc, hdy thuc hién cac budc sau:

1. Viét mot danh sich kiém tra co ban cac van dé I6n lién quan dén Igi nhuan cla
dy an.

2. P& nghi nhitng hanh déng lam gidm bdt rdi ro cda ban.

3. Hay thir dinh lvgng gan dung mdc lgi nhuan dy ki€n va nhirng rdi ro chinh, dat cau
héi cho cac yéu t8 dau vao. S dung céc cdng thirc don gidn hoa dé gidi thich ly do
tai sao mét (rng dung cd vy nghiia hodc cd 18 gy hiéu IAm. Lap ludn néu céch tiép can
don gian hda cd y nghia trong truong hop nay.

4. DPua ra sy giai thich vé tai chinh néu, khi ndo, trong diéu kién nao va bao nhiéu tién
(n@ va vdn cé phan) cé thé duoc dau tu vao du &n (diéu nay doi hdi céc tinh toan
chinh s dung cdc cong thirc trén).

5. Co gang xac dinh cac yéu t6 tdc dong chinh (bang cach thyc hién phan tich d6 nhay
ddi v&i cac thong sd dau vao) clia wu d3i cao nhat va thap nhat va rli ro tiém &n cla
uu d3i cao nhat la gi.

Khéng cé gidi phap chung cho cac budc néu trén. Mot danh sach kiém tra co ban bao gém céc
van dé dién hinh dugc cung cap trong phan 4.1.5, cic thd tuc dé danh gid rui ro dugc trinh
bay trong phan 3.5. Dat cau hdi cho cac s6 liéu dau vao dé cip dén su danh gid cdc ngudn cung
cap sO lidu gidbng nhu AEP, PPA, OPEX, thué&, COC va céc diéu kién von. Phan tiép theo cho thay
mot téng quan nhanh ban dau vé danh gia tai chinh dé hiéu vé kich ban kinh doanh, dong tién
va anh hudng cta né I&n gid tri tai chinh cla ng, vén cd phan hodc gia tri doanh nghiép. Cac
yéu t6 tac dong chinh cla gid tri tai chinh c6 thé dat dwgc bang cach thay déi tirng s6 liéu dau
vao don |é va quan sat anh huéng cla chiung 18n khéi luvgng tai chinh hodc gid tri dau ra.
Trong thuyc té, tat ca cac s6 liéu dau vao d3 cho can phai dugc tham dinh lai. Cac cdng thirc
don gian cung cap & day cd vai trd nhu mot hwdng dan ban dau dé danh gia khoi lwgng va gia
vén véi muc dich d& kiém tra lai néu nhitng d& xuat cla bén th& ba nam trong pham vi hop ly
vé mat kinh té. Tuy nhién, phan mé&m chuyén nghiép s& dwoc yéu cau st dung dé danh gia chi
ti€t hon va sau dé so sanh céc két qua cudi clng.

Trudng hop nghién ctru (dinh gia tai chinh hang ndm/don gian) véi thong tin dw an da cho

Sl dung céc vi du dd xem xét trong phan 3.5.2 dén 3.5.6 cling nhw nhirng mod hinh tuwong ng,
ap dung cac cong thirc 4.1.2 va 4.1.3 dé udce tinh khdi lvgng tai chinh va lgi nhuan bién.
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Gia thiét rang ching ta c6 hai du én, gid tri cla hai dy an d6 la gi?

Dy &n 1: Du an dau tién c6 5 WTGs, trong d6 Q = 9.000 MWh/WTG, rSD = 15%, P = $80/MWh,
vC = $12/MWh, fC = $S0.06 M/WTG. ri= 20%, Pq= 75%, rq= 4%, tq= 15, DSCRq= 1.25, Pe = 50%,
re= 8%, te= 20, DSCRe = 1.0. CAPEX + BoP + Dvim =1 =$(4.3 + 0.9 + 0.3) M/WTG vdi gia thiét 1a
Fev= 5.8.

Cac két qua do6i vdi du an 1: ng, von cd phan, gia tri dw an va loi nhuan

1. D =5%((9/1000*(1+15%*-0.67)*(80-12)-0.06)*(1-20%)+5.5/20*20%)/1.25*((1-(1+4%)"-15)/4%)

= véi N(1-75%) = -0.67

2. E=5%(9/1000 *(80-12)-0.06)*(1-20%)+5.5/20%20%)/1  *((1-(1+8%)*-20)/8%)
-5%((9/1000%*(1+15%*-0.67) *(80-12)-0.06)*(1-20%)+5.5/20*20%)/1.25 *((1-(1+8%)"-15)/8%)
=24.64 -15.48 = $9.06M
3. D+E=%$19.90M + $9.06M = $28.96M
EV = 5*((9/1000 *(80-12)-0.06)*(1-20%)+5.5/20%20%)  *((1-(1+5.8%)A-20)/5.8%) =
=$28.95M
5. M =D+E-l = EV-I (if EV = D+E) = 28.95-5*5.5 =$1.45M (ho3c $0.29M/WTG)

Dy &n 2: du 4n nay gdm 10 WTGs véi Q = 8,000 MWh/WTG, rSD = 12%, P = $85/MWh, vC =
S$15/MWh, fC =S0.07M/WTG. ri= 20%, P¢= 90%, ra= 4.2%, ta= 17, DSCR4= 1.20, P. = 50%, re
= 8.4%, te= 25, DSCRe = 1.0. CAPEX + BoP + Dvim =1=$(4.0 + 0.8 + 0.2)M/WTG vdi gia thiét
rang rev= 6.25%.

Cac két qua doi vdi du &an thir 2: no, von ¢d phan, gia tri du én va loi nhuan

1. D= 10%((8/1000*(1+12%*-1.28)*(85-15)-0.07)*(1-20%)+5/20%20%)/1.2*((1-(1+4.2%)"-17)/4.2%)
= $37.25M véi N(1-90%) = -1.28

2. E= 10*((8/1000%(85-15)-0.07)*(1-20%)+5/20*20%)/1.0 *((1-(1+8.4%)"-25)/8.4%) -10*((8/1000
(1+12%*-1.28) *(85-15)-0.07)*(1-20%)+5/20*20%)/1.2 *((1-(1+8.4%)A-17)/8.4%)

= 45.61-25.28 =$20.33M

3. D+E=$37.25M + $20.33M = $55.24M

4. EV = 10%((0.008*(85-15)-0.07)*(1-20%)+5/20%20%)* ((1-(1+6.25%)"-25)/6.25%) = $55.18M
5. M = D+E-l = EV-l (if EV = D+E) = 55.24-10%5.0 = $5.24M (hoic $0.52M/WTG)
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4.1.5 Xem xét cac van dé thuc té phia sau viéc dinh gid tai chinh

Cac ciu hoi sau day dé kiém tra cac gia dinh clia dinh gia tai chinh

1.

10.

Cac hop doéng EPC, TSA, O&M, thda thuan dau ndi cé dugc diu thau va cé gia tri
khéng? Hop déng EPC va TSA cé dugc ddu thau mot cach hop phap (tham dinh phap
Iy) khéng?

Nhirng diéu khodn vé bao dam cé dugc cung cap day du trong cédc hop déng EPC,
TSA va O&M khong?

Qua trinh xay dung cling nhu nhitng sy kién bj chdm tré va nhitrng rdi ro khac cé
dugc gidm thiéu hay bdo hiém day di khong? Nhirng thiét hai dwoc thanh todn
trong trweong hap rui ro I&n xay ra cé dugce bdo dam day du khong?

D3 c6 dd hai nghién ctru déc 1ap vé gid dé chd du an danh gid, so sdnh chua va cac
bdo cdo d6 d3 duwoc cac chuyén gia doc [p kiém tra chéo dé xac minh chuwa?

RGi ro doi tac cua gia dién hay PPA (luat chinh ph() 13 gi, nhitng rdi ro nao dan tdi
giad gidm hay tlr chdi bao tiéu dién san xuét ra?

D3 c6 gidy phép xay dung va quyén ti€p can mdi khu dat chua?

Nhi*ng nguyén nhan ndo cé thé xay ra gay ra sy cham tré clia viéc van hanh va
phat dién?

Nhirng dac trung rat cu thé cba du an la gi va diéu gi 1a quan trong nhat déi voi

lgi nhuan?

Trong mdt phan tich SWOT ngan gon: Hai wu diém, hai nhugc diém (manh, yéu, co
héi va thach thirc) cha dy an khi so sanh vdi cac du an kha thi khac?

Xay dwng mét phan tich duc két, nght vé nhirng khia canh khac cia duw an ma cé thé
gay ra nhirng van dé khac nita?

4.2 Piéu khodn tai chinh trong dién gié

Céc diéu kién tai chinh cla cdc nha dau tu khac nhau s& anh hudéng dén dinh gid cla ho. Cac
thi trweong hiéu qua thuong tao ra gia minh bach, ddc [4p véi ngudn tai chinh (cé thé 13 thong

qua ng, von chu s& hitu hodc gia tri doanh nghiép).

Néu cac diéu khoan tai chinh cla no, vén cd phan va gia tri doanh nghiép dan t&i nhitng su

dinh gid khac nhau, diéu nay tao ra co hdi cho mdt sy chénh |&ch. Tuy nhién, dic diém thiéu

tinh thanh khodan cac du &n dién gid tao ra sy khac biét trong dinh gid. Ba ngudn tai chinh dién

hinh (v8n c¢6 phan, ng va gia tri doanh nghiép) c¢é nhitng diéu khoan tai chin h khac nhau, tuy

vay cac két qud dinh gia cha ching nén cé mirc d6 twong thich nhat dinh.
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Trong phan tiép theo, nhitng cach tiép can dinh gid duwoc don gidn hon d6i véi muc dich mo
phdng va dam bao tinh minh bach.

Chuwong nay tra loi cac cdu héi thyc té sau:
1. Nhirng diéu khodn tai chinh nao duoc tim thay trong tai chinh dién gié?
Loai diéu khodn tai chinh nao dwgc tim thay trong thyc t&?

Néi dung chinh dugc bao gdm trong cac diéu khoan tai chinh d6?

P W N

Bang cach nao cac diéu khodn tai chinh tac dong dén cac gia tri tai chinh va gid tri
du an?

4.2.1 Bang cac diéu kién va diéu khoan cla bén cho vay

Bang nay la mét thoa thuan chira dwng nhirng diéu khodan va diéu kién co ban cla bén cho vay
dé xem xét mot khoan vay yéu cau. Thuc t&, bang nay khéng cd tinh rang budc phap Iy, tuy nhién
dugc cac bén lién quan trong tai tro du an dong y. N6 ¢é y nghia nhuw mét mau cho viéc xay dung
thda thun rang budc khi tat cd cac bén d3 dong y cac diéu khoan va chi tiét bén trong.

Bang nay cho thay hau hét cic diéu kién va khé wdc tai chinh, bao gém:

Phi ngan hang tra truwdc, khoang 0.5-1.5%.

Ty |& 13i sudt gébm bién |3i suat khoang 0.75-2.5%.

Khéi lwong tin dung khodn vay va céc dot giai ngan.

Thoi han vay va ké hoach trd no duy kién.

Khé wdc: DSCR tdi thiéu va trung binh hang ndm theo P-case.

Xac sudt cac kich ban tai chinh (P-Case) P70, P75 or P90.

Dich vu ng hodc tai khoan du trir bao tri (DSRA hodac MRA).

Cac co ché lua chon cash-sweep! hodc lugng tién dy phong (mét phan cha khoan

©® N o Uk WwWDN R

vay s& khong dworc gidi ngan cho dén khi mot sé tiéu chudn nhat dinh phai dat duoc,
vi du, mét giai doan nhat dinh trong quad trinh xay dwng hoan tat.
9. Céac diéu kién tién quyét dé gidi ngadn khoan vay.

4.2.2 Cac diéu kién tai chinh cla no chuyén vao khéi lwong no

Céac diéu kién tai chinh tdc dong dén kha ndng vay no cta dy dn. M&i quan hé gitta no (D) va
dong tién dwoc md ta gan ding bang phuong trinh sau:

Phwrong trinh 24: Phurong trinh quan hé giita no (D) va dong tién

D = ((Q*(1+SD*N(1 - P-Case))*(P-vC)-fC)*(1-r¢)+I/t*rs)/DCSR((1-(1+rg))/rq)

1 Cash-sweep 13 co ché sir dung tién mit du thira dé tra ng trwdc han hodc ting thém mirc d6 dam bao cho bén cho vay
thay vi phan phai cho cac cé déng.
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Trong d6 Q = P50 - AEP, SD =AEP bt dinh, P-Case = xac suat ngan hang, P = gia dién, vC = chi
phi bién déi, fC = chi phi ¢4 dinh, ri= thué suat, rq=ty |& ng, td = thdi gian vay, | = CAPEX, t =
vong doi dy an, DSCR = kha nang tra no.

Vi du:

5 WTGs v@i Q = 9000 MWh/WTG, SD = 15%, P= €80/MWh, vC = €12/MWHh, fC = $60000/ WTG,
rt=20%, | = S6M/WTG, rd = 4%, td = 15, DSCR = 1.25, tai P-Case = P75

D = 5*((9/1000*(1+15%*-0.67)*(80-12)-0.06)*(1-20%)+6/20%20%)/1.25*((1-(1+4%)"-15)/4%)
=$20.11M véi N (1-75%) = -0.67

T4t ca cac s6 liéu dau vao va két qua duoc tinh todn cho mét WTG, diéu nay giup cho viéc mé
rong két qua thuan tién d&i véi cac trai gié cé nhiéu hon 1 WTG chi bang cach don gian 1a nhan
két qua d3 tinh vai s6 lugng WTG. Cong thirc dinh gid don gidn hon nhu d3 thao luan & trén.
N6 gid dinh rang cac dong tién khdng d&i tuyédt d6i va chi mé phdng cac diéu kién khoan vay
|&n anh hwdng dén gia tri cia no da cho.

4.2.3 Cac diéu kién tai chinh ca vén ¢ phan chuyén vao khéi lvgng v6n ¢6 phan

Céc diéu kién v8n c6 phan trong SPA tinh dén gid tri/khdi lvong cla vén ¢d phan. M&i quan hé
gitra kh8i lwvong v8n ¢d phan va dong tién cta né (cé tire) cé thé dwoc tinh xap xi la sy khac
nhau gitra dong tién tu do khéng don bay va dich vu ng, ca hai déu dwoc chiét khau theo gia
vén ¢6 phan hodc lgi tirc ¢d phan du kién. P-case phan tich thudng 1a P50 hay trung binh ky
vong hodc gid tri trung binh clia AEP. Giai doan vén cd phan tuong duong vdi vong doi du én,
dai hon giai doan trd no vén vay. Khd nang trd no (DSCRs) duorc gia dinh 1a 1.00. Khé udc cd
thé bao gdm cac khodn tam gilt hodc co ché thanh todn lién quan dén hiéu suat.

C4c SPA khéng cé cau truc tiéu chudn nhung thudng bao gdm cac loai thong tin twong tu cho
thay cac cach ti€p can tuong tu nhuw gia tri von chi s& hitu trong cdng nghiép.

Vidu

5 WTGs, Q = 9,000 MWh/WTG, SD = 15%, P75%, P = $80/MWh, vC = $12/MWh, fC =
$60,000/WTG, re= 20%, te=t = 20yrs, re= 8%, | = S6M

1. V&n cé phan (E) = +n*((Q*(1+SD*N(1-Probe))* (P-vC)-fC) *(1-re)+1/t*r:) *((1-(1+re) ™) /re) -
n*((Q*(1+SD*N(1-Probg))*(P-vC)-fC) *(1-r:)+l/t*r)/DCSR *((1-(1+re)™)/re

2. E=+5%((9/1000 *(80-12)-0.06)*(1-20%)+6/20%*20%)/1.00 *((1-(1+8%)"-20)/8%)
- 5*%((9/1000*(1+15%*-0.67) *(80-12)-0.06)* (1-20%)+6/20*20%)/1.25 *((1-(1+8%)"-15)/8%)
=24.62 -15.49 =$9.13M

Cong thirc sir dung cing mét logic dé dinh gid ng hai [an: i) gia tri doanh nghiép, va ii) ng.
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4.2.4 Pau tu gid tri doanh nghiép

Céc diéu kién cla nha dau tu t6 chirc nén so sanh véi ng va vén c6 phan. Diéu nay |a do khi
gia dinh cac thj trwdng vén hiéu qua thi gid tri doanh nghiép nén cé thé so sanh vdi téng cla
no va vén cé phan. Cac diéu kién clia nha dau tu t6 chirc bao gdm céc yéu td tuong tu nhu ky
han, |3i suat, P-case cling nhu nhirng khé wdc cd thé so sdnh. Néu céc thi tredng von hiéu qua
thi s& khong cé su khac nhau giira hai sy dinh gia déc 1ap gitta ng va vn ¢é phan va dinh gia
don cla gia tri doanh nghiép.

Cdac SPA khéng cé cau tric tiéu chuadn nhung thudng bao gdm cac loai théng tin tuong tu cho
thdy cac cach ti€p can twong tu nhu gia tri vén cha s& hitu trong cong nghiép.

4.2.5 Gid tri doanh nghiép = ng + vén ¢6 phan

Cac diéu kién von clia mot nha dau tu gid tri doanh nghiép quyét dinh gia du thau.

M@&i lién hé cla gia tri doanh nghiép (EV) va dong tién tw do khéng don bay cé thé duoc tinh
gan dung bang cach tiép can vadi logic twong ty véi cong thirc:

Gia thiét: SWTGs, Q = 9000 MWh/WTG, SD = 15%, P75%, P = €80/MWh, vC = €12/MWh, fC =
S60,000/WTG, ri= 20%, rev= 5.8%, t = 20 nam.

EV cé thé duoc tinh todn nhu sau:

Phuwong trinh 25: tinh todn gia tri doanh nghiép (EV)
EV = n*((Q*(1+SD*N (1‘Pr0bev))*(P‘VC)‘fC)*(l‘rev)‘I'I/t*rt)*((l‘(l"'rev)_t)/rev), Probev = 50%

EV = 5*((0.009*(80-12)-0.06)*(1-20%)+6/20%20%)*((1-(1+5.8%)2°)/5.8%) = $29.24M

V&i lgi tire yéu cau 13 5,8% (gitra ty 1€ lgi tire von c6 phan 4% va 13i suit ng 8%), gia tri doanh
nghiép xap xi tdng cha gia tri von cd phan va gia trj no.
Trong vi du don gian nay, ty suat chiét khiu hay lgi tirc yéu ciu d3 duoc lva chon dé tao ra
mot gid tri doanh nghiép gan twong duong vaéi téng cla ng va vén c6 phan. Trong cac thi
truong thuce t&, su khac nhau dang ké gitra hai cach tiép can cé thé xdy ra. Diéu nay dan téi
nhitng co hoi cho mot sw chénh léch, tuy nhién thi chi phi giao dich kha cao.
Khi gia dinh cac thi trwdng tai chinh hiéu qua thi cdc mdi quan hé sau day phai ding:
1. Nguyeén tac kinh nghiém, gia tri doanh nghiép s& twong duong véi ng cdng véi vén
c6 phan.
Khoi lwgng vn cé ngudn goc tir cac diéu khodn tai chinh va dong tién tuong lai.
3. Dong tién khdng don bay tu do cho doanh nghiép trong giai doan hoat déng tuwong
duong véi gid tri doanh nghiép.
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4. Dich vu no tuwong duwong véi khéi lugng no.
5. Dong tién von cd phan (cd tirc) tuvong ang vai khéi lwgng von c6 phan

6. Cacty suat chiét khau tuwong (ng véi lgi tirc yéu cau cé xem xét rii ro déi véi moi
khéi lvgng vén.

Mac du céc diéu kién tai chinh thay déi thuwdng xuyén, tuy nhién ching cé xu huéng twong
thich v&i cac thdng tin lién quan nhw 13i sudt, thai han khodn vay, chiét khiu, phi va khé udec.
4.3 Céng cu no tiéu chuan
Chuong ké tiép tra |1 nhitng cu héi thuc té sau day

1. Coéngcu ng tiéu chuan nao dugc str dung trong thuc té?

2. Céc cdng cu tiéu chudn dinh gia véi dong tién chiét khau lam viéc nhu thé nao?

3. Picdiém chinh cla cic cdng cu tiéu chuan nay la gi va ching thudng dugc sty dung

nhu thé nao?

Ca ba cdng cu no tiéu chudn déu cé diém chung sau:

e Chung thudng duoc coi 1a no thay vi vdn ¢d phan.

e Khodn d4u tu ng ban dau bang téng cla tat cd cac khoan hoan tra no.

e Chung bao gbm ba loai dong tién: dich vu ng = 13i + khoan tra goc.
TAt ca cac cong cu ng tiéu chuian déu cé mot dong tién dong nhat: Nién kim co dich vu ng

khong ddi, trai phiéu cé khoan thanh todan 13i khdng ddi, mot khoan tra gop cé khoan thanh
toan dinh ky khdng déi.

4.3.1 Dinh gia trai phiéu

Gia trj clia trai phiéu c6 thé dwoc dénh gia bang viéc xem xét gid tri hién tai clia cac dong tién
tuong lai. Cac dong tién bao gébm ba loai: dau tu ban dau, tra 13i va trd gdc. Pau tu trai phiéu
va hoan tra vao ngay ddo han thuang tuwong tu dong tién don. Vi khéng ¢ cac khodn hoan trd
duwgc thuc hién trong giai doan cta khoan vay nén ng chua thanh toan cling nhu khoan thanh
todn 13i suat duoc tinh todn tir ng chwa thanh todn khong thay doi.
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Hinh 42: Cdc khodn thanh todn Idi suét khéng déi vé hodn trd géc mét lén. Source: RENAC, 2018.

Gia tri tai chinh = gia tri hién tai (PV) ctia CFs

1. PV cua khoan dau tu = Inv*(1+i)©° (CF don)
2. PV cdal3i = Int*(1-(1+i) /I (CF déng nhat)
3. PV chatrad g6c = Rpy*(1+i)* (CF don)

4.3.2 Dinh gid nién kim

Gid tri cla nién kim c6 th& dwoc ddnh gia bang viéc xem xét gia tri hién tai clia dong tién tuwong
lai. Nién kim dwoc dic trung béi mot dich vu ng khdng déi, trong d6 chd yéu 1a khoan tra 13i
va mdt s khoan tra gbc thay ddi khéng tuyén tinh theo thoi gian. Vi ty 1& khodan tra gbc ting
|&n theo thoi gian trong giai doan cda khodn vay nén phan ng chua thanh todn sé lién tuc gidm
xudng. Khodn no gidm dan tir dau vdi ty 1& cao hon vao cudi ky han. Pay la ly do tai sao ma
dudng nhu 13i vay gidam xudng theo thoi gian trong giai doan cla khodn vay, khoan trd 13i c6
ngudn goc tr ng chua thanh toan do vay ciing giam theo thoi gian.

Gia tri ctia mot tin dung nién kim gdm hai dong tién:

1. Khodn dau tu (CF don)
2. dongdich vu ng khdng déi (DS) (CF déng nhat)
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Gia tri tai chinh = gid trji hién tai (PV) clia CFs

1. PV clakhodn dau tw = Inv*(1+i)° (CF don)
2. PV clhadich vy ng = DS*(1-(1+i)%)/i (CF déng nhat)

DS = khoan tra goc + |3i vay

Dich vu no khdng d6i — lwong suy gidm cla Idi vay + lwgng tdng cta phan tra gbc

Tra gbc (tang)

T+

Pau tw

Luu y: Khodn dau tu = tong cac dot tra gbe

Lwu y: DS = Tra goc + lai

Hinh 43: Dong tién mdu ctia mét khodn tin dung nién kim. Ngudn: RENAC, 2018.

4.3.3 Dinh gid tra gop

Gia trj cha mot khoan tra gép cé thé dugc danh gia bang viéc xem xét gia tri hién tai clia cac
dong tién tuong lai. Dac trwng cla mot khodn trd gép 1a khoan trd géc khong déi, do d6 khoan
no chua tra va I3i vay sé suy giam tuyén tinh theo thoi gian. Trd no théng qua tra gép cd 18 [a
mot trong nhirng hinh thirc trd ng phd bién nhat cho khoan vay tiéu chuan.

Gia tri cla mot khoan tin dung tra gép

Gia tri clia trai phi€u/hoan trd mot Ian bao gdm ba dong tién:

1. Khodn dau tu (CF don)
2. Dong thanh toan 13i khdong déi (CF déng nhat)
3. Hoan tra goc dung ky han (CF don) = khoan dau tw

Gia tri tai chinh = gid trj hién tai (PV) ctia CFs

1. PV cuiakhodn dau tw = Inv*(1+i)° (CF don)
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2. PV cua l5i suat = Inv*(1-(1+i)Y)/i/-t+1  (CF dong nhat)

3. PV cla khodn tra gc = Rpy*(1-(1+i))/i (CF déng nhat)

Tra gbc khong ddi & 13i vay suy gidm tuyén tinh

Lai (giam)
Tra gbc (khdng ddi)

- lllll

| J—
t

Lwu y: dau tw = tdng cac dot tra gbc

Hinh 44: Dong tién méu ctia mot khodn tin dung tré gop. Ngudn: RENAC, 2018.
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Tém tat

Tra |0 nhirng cdu hoi sau day vé dinh gid dong tién va cong cu no tiéu chuan.

Cong cu nao cé dich vu no khong déi?
Céng cu nao cé khodn trd ng khong déi?
Céng cu nao cé khoan tra I3i khéng d6i?

B wnN e

Yéu ciu cac cong cu (nién kim, tra gép, hoan trd mot Ian) bang cach ting dan
dao han?

Cong cu nao duoc cac bén cho vay dién gio ua thich?

Cong cu nao dwoc cac SPV dién gid ua thich?

7. COng cu nao duwgc va thich trong tai chinh doanh nghiép?

Y

Tra loi

1. Céng cu nao co dich vu ng khéng déi?
Khoan vay nién kim.

2. Céng cu nao c6 khoan trd ng khong déi?
Vay tra gop.

3. Cdng cu nao cé khoan tra 13i khong d6i?
Khodn vay hoan trd mét an (trong tai tro doanh nghiép goi la trai phiéu).

4. Yéu cau cac cdng cu (nién kim, trd gép, hoan tra moét [an) bang cach ting dan
dao han.
Tra gép, nién kim, hoan trd mot lan.

5. COng cu nao duwgc cac bén cho vay dién gidé ua thich?
Tra gép: don gian, tra goc nhanh nhat, ddo han ngan.

6. CoOng cu nao duwgc cac SPV dién gidé ua thich?
Nién kim: dich vu ng khéng d6i, ddo han dai hon.

7. Cong cu nao dwgc wva thich trong tai chinh doanh nghiép?

Hoan trd mot lan/trai phiéu: chi phai thanh toan tién 13i, ng dugc quay vong khi
dao han.
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4.4 Cac khai niém dinh gia tai chinh

Trong phan nay, cdc phuong phéap dinh gia tién tién d3 lwa chon s& dugc thdo luan, gom:

> . * NPV, Nién kim, IRR, ROI, ROA, ROE,
Co ban: vTM

* E(X), SD, COR, CQV, Kurtosis, Skewness

Thong ké: & khac
Thong dung: « Utility, EMH, po, MPT, CAPM/Beta, APT
Tinh toan rdi ro: « VaR, EL/UL, Phan tich do nhay,

Hinh 45: T6ng quan vé cdc phuong phdp dinh gid tién tién. Ngudn: RENAC, 2018.

4.4.1 Thuat nglr tai chinh

Thuat ngit sau day bat ngudn tir viéc théng ké tan suat thudng dwoc st dung trong dinh gia

tai chinh va danh gia cac du an dién gio.

SD: B6 léch

E(X): Két qua dw X% s Bién déi =
2 chuan = Binh
kién = P50 phurong hiéu SD/E(X)
PDF: Ham phan Céc kich bén xac Tu,gr%végaonﬁ;i -
b0 xac suat suat phuong sai .

Hinh 46: Cdc thudt ngi tai chinh va méi quan hé cda ching vdi nhirng thudt ngi¥ khac. Ngudn: RENAC, 2018.
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4.4.2 Théng ké: E(X)/SD/Hiép phuong sai (COV)/Tuwong quan (COR)/PDF/Céac kich ban xac
suat va P-Case

San lwong du kién E(X) ciia mot giai doan nhat dinh trong dién gid 13 gid tri trung binh cha nhiéu
giai doan (vi du: mot ndm). Cac du an dién gié khong thé bam dam san lwong trong mét ndm
riéng 1é do khdng ludng trude dugc sy thay ddi cha thoi tiét do d6 cd thé gay ra sw khac biét vai
sanlugng ky vong.

Thuat nglt P-Case biéu thi san lvong dau ra s& bj vurot qud trong xac sudt duoc chi dinh. E (X) =
P50 vy ndi rang k&t qud mong doi (cla san lwong ndng lwong trong mot khodng thoi gian nhat
dinh cGa mét trang trai gid cu thé) s& bi vwot qud vdi xdc suit 1a 50%. Tuwong tu nhu vy, trong
trudrng hop P90 than trong hon, thi xac suat dé san lwong vuot qua 13 90%. P-Case cd thé dugc
hiéu nhu mét mirc do tin cay.

Do léch chuin (SD) 1a thuwdc do ri ro (ciia ngudn cung cap gié tw nhién). N6 ndm gilt mirc d6 sai
l&ch c6 thé xay ra trong thuc té tir két qua ky vong va cé cung don vi vat ly. Bién déng 13 dé léch
chuantwong déi (rSD) dugc dinh nghta 1a SD chia cho E (X) (rSD=SD/ E (X)).

C3n bac hai cia phuwong saila bang vai dd léch chuan, trong khi phuong sai la téng binh phuong
dé léch chatat cd cac diém dir liéu vdi gid tri trung binh chia cho s6 cac diém.

Hiép phuong sai la mot phép do luwéng rii ro tuong tw nhw d6 1éch tiéu chun dat dugc tir d6
léch cha hai két qua khéac nhau, trong khi d6 méi twong quan do lvdng mire dé ddng di chuyén
theo cling mot xu hudng, hiép phuong sai cla hai két qua nhan véi dé [éch chuan cla ching
bang v&isu twong quan.

Ham phan bd xac sudt md ra mai quan hé cha tat ca cic két qua cd thé xay ra va xac suit xay ra

tuong irng cha nd vdi mdt xac sudt cao hon P50trong cac phan bd théng thuong.
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Tém tat

Tra |&i cdc cAu hodi sau day vé cac khai niém thdng ké co ban

1. K&t qua kyvongcha12,20va 25lagi?
2. SDclGa4vaé6lagi(vdiE(X)=5)?
3. COVcla24va59Ilag?
4. M®iquan hé gitra COR, COC va SD Ia gi?
5. Kich bdn xac suat la gi?
6. P-case trong nghién ctru gié la gi?
7. PDF nghialagi?
Tra loi:

1. Kétqua kyvongcua12,20va 25 lagi?
E(X) = (15+20+25)/3 = 20

2. SDcUa4vaé6lagi(vdiE(X)=5)?
SD = ((4-5)"2 + (6-5)"2)"0,5)/2 = 0.7

3. COVcua24va59lag?
((2-3)*(5-7) + (4-3)%(9-7))/2 =2

4. M®&iquan hé gitta COR, COCva SD la gi?
CORxy = COVxy/ (SDx*SDy)

5. Kich bdn xdc sutla gi?
K&t quan dat dwoc vdi xac suat d3 cho

6. P-case trong nghién clru gié la gi?
K&t qua vuot qua véi “P” da cho

7. PDF nghialagi?
Mot ham s6 cho két qud xac sudt xay ra cla tat ca két qua
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4.5 Nhirng khai niém dinh gia tién tién

Phan dudi day dua ra gidi thiéu ngan gon vé cac khai niém tai chinh tiéu chuan, dé cap dén ly
thuyét co ban vé dinh gid cac tai san tai chinh theo tiém nang loi nhuén va rdi ro. Chuong nay
nham giai thich nhitng ly thuyét, khai niém dé va chuyén déi ching vao viéc dinh giad khoan
dau tu dién gié hodc cac khoan dau tu co s& ha tang thuc té. Tat cd nhirng tai liéu, bai gidng
tiéu chuan vé tai chinh déu cé thé cung cap thém cac théng tin chi tiét hon.

Céc khu ve rng dung dién hinh trén thyc t€ cia mé hinh dinh gia gom:

1. Ly thuyét danh muc dau tw hién dai (MPT): cho cdc nha dau tu c6 phan quyét dinh
lwa chon danh muc dau tw hodc phan bé tai san

2. M6 hinh dinh gid tai sdn vdn (CAPM): mé hinh Igi nhudn/rli ro tuyén tinh cho céac
nha dau tuv c6 phan dé dinh gia tai san.

3. Gia trj rdi ro (VaR): cho cac nha dau tw c6 phan va ng dé dinh lwgng rui ro/16 tir cac
khoan dau tu cda ho.

4. Ténthatdy kién va tén that khéng mong mudn (EL & UL) véi M6 men riéng phan thap
(LPM)?2: cho cac nha dau tv ng (thu nhap ¢d dinh) dinh lwgng gia cda ridi ro/t6n that.

Phan nay tap trung vao cac cau hoi thyc té sau:

1. Nhirng khai niém dinh gia tiéu chudn phé bién nao thudng dugc st dung trong
thuc t&?

2. Ytudng chung dang sau nhitng khai niém dinh gia nay 13 gi, diém manh va diém yéu
cla chung?

3. Lam cach nao dé cac khai niém dinh gid nay duoc dp dung thyc té?

4.5.1 Khainiém: Ly thuyét danh muc d3u tu hién dai (MPT) va sy da dang hoa

Ly thuyé&t nay [an dau tién dwoc Harry Markowitz phat trién ndm 1952. Co s& cla ly thuyét
nay la cdc nha dau tv mao hiém cé thé xay dwng danh muc d3u tw dé tdi vu ty 18 lgi nhuan/rdi
ro. N6 tap trung vao viéc s&t dung cac sd liéu thdng ké co ban vé lgi nhuén chirng khodn duoc
gid dinh 13 phan phéi binh thuéng va ¢6 dinh, va tinh toan cac rui ro vé twong quan hoic hiép
phuong sai trong danh muc dau tw. Bidu nay chd yéu dat dugc bang lya chon tdi wu trong s6
ddi vdi cac khoan dau tu don |é trong danh muc dé t6i da loi nhuan mong mudn d6i véi mot
rai ro da cho hodc dé t6i thiéu rui ro & mét Igi tlérc yéu cau, nhung khdng phai ca hai cung
nhau. Tuy nhién, md hinh nay ciing cé nhirng han ché& nhat dinh. N6 dwoc gia dinh rang tat ca
lgi nhuén va dong tién duoc phan b thong thuwdng va cac thong s6 cia mé hinh 1a khéng déi
theo thoi gian (trong giai doan dau tw). Tuy vay, thé€ manh cla MPT 1a dé st dung vi né ¢ thé

2dai lwong rdi ro ndm & phdn bén trdi phdn phdi xdc suét, dwdi mét nguwéng nhdt dinh
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dua ra k&t qua phan tich nhanh, do vay Iy thuyét nay duoc st dung réng rai nhu mot khai
niém tiéu chuan.

Y twédng * Mb hinh tbi wu ty I& loi nhuan / rdi ro

+ Ap dung théng ké don gian vé loi nhuan cé phiéu
dé tinh nhikng rai ro ctia méi twong quan (hiép
phwong sai) trong cac danh muc dau tw

Khai niém

s6 khoéng déi theo th&i gian = 6n dinh

» it gia dinh, d& (rng dung, nhanh / phan tich, chuan
thi trwong

* Hau nhu lgi nhuan trén vén ¢é phan / CF 1a khéng
theo phan bd chuan, cac théng s6 mé hinh thay déi
trong suét giai doan dau tw

Uu diém &
han ché

Gia thidt { - Tt ca loi nhuan / CF phan bé chun, md hinh thong

Hinh 47: Téng quan vé ly thuyét danh muc déu tw hién dai. Ngudn: RENAC, 2018.

Tinh toan sy da dang héa cua rui ro trén lgi nhuén

Y tudng chinh vé da dang hda rii ro néi rang rdi ro tdng hop cla cac khoan dau tw mao hiém
trong danh muc gidm khi sé lwgng dau tu ting |&n véi diéu kién dong chuyén dong chic chan
th&p hon mét, khdng ddi theo thdi gian va phan phdi binh thudng. Ly do cho diéu nay la moi
khoan dau tu déu thé hién madi twong quan vdi khodn dau tu khac. Khi thém mét khoan dau
tu thi hai vao khodn dau tu th nhat cho phép tao mdt méi twong quan nhuwng thém mot
khodn d4au tw th& ba vao danh muc dau tw cda hai khodn d4au tw tao ra ba tuwong quan. Va néu
thém khodn dau tu th& mudi vao danh muc dau tu thi sé tao ra 45 mdi tuong quan. Phuong
sai cla danh muc d3u tu chi 13 téng cla tat cd hiép phuong sai gitra hai tai san khac nhau bao
gébm nhirng phuong sai (twong duwong hiép phuong sai d6i véi tai sdn gidng nhau). Can béc
hai phwong sai ciia mét danh muc 1a twong duwong véi do 1éch chuan cta nd, thudng thip hon
trung binh trong sé cla cac do |éch tiéu chuan cla cac khoan dau tu riéng |&. Mot cach truc
quan hon d6 la néu mat toan bé mét khodn dau tu thi tdc déng bat lgi it hon néu khoan dau
tw d6 chi la mot trong mudi khodn dau tu trong danh muc thay vi d6 1a khodn dau tw duy nhat
dai dién cho ca danh muc, nén thudng ndi la “dirng dat tat ca trirng cda ban vao cuing mét rd”

Mac du chi mét sé it gid dinh dugc yéu ciu dé tinh toan su da dang hda cla rui ro, tuy nhién
rat nhiéu cac thdong sé dau vao, dic biét 1a cdc méi twong quan hodc hiép phuwong sai 1a can
thiét d6i vdi cdc danh muc dau tu |&n véi hang trdm tai san, diéu d6 lam cho viéc tinh toan
mat rat nhiéu cong surc.
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MPT tinh todn lgi nhuin danh muc dau tw mong mudn E(R) nhu 1a trung binh trong s6 = E(X)

e Ruiro danh muc dau tu hay SD 13 tdng cla cac trong s8, SDs va CORs.

e MO®t danh muc cé ba tai san vdi trong s6 (W) 13 0,5, 0,3 va 0,2, lgi nhuan (R) la 5%,
7% va 9%, do 1éch chuin (SDs) 13 0,06, 0,08 va 0,1 va cac mdi tvong quan la 0,9(1,2),
0,8(1,3)

e Loi nhudn mong muén 1a trung binh trong sé = téng ca mdi trong s6 va Igi nhuan
cla no (téng két qua)

e RUi ro danh muc dau tv (SDp) la tdng két qua cla hai rdi ro trong s6 va méi twong
quan cua chung.

R w R*W SD |w*SD | 0,030 0,024 0,020 SUM(Wi*SDi*Wj*SDj*CORi,j)"0,5= SDp
Taisan 1 50% | 0,025 6% | 0,030 1,000 0,900 0,800 0,000900 0,000648 0,000480
Tai san 2 30% | 0,021 8% | 0,024 | 0,900 [ 1,000 0,700 0,000648 0,000576 0,000336
Tai sin 3 20% | 0,018 10% | 0,020 | 0,800 | 0,700 (1,000  0,000480 0,000336 0,000400
Tong 100% | 0,064 0,074 | COR COR COR 0,002028 0,001560 0,001216 | 0,069

Badng 10: Tinh todn rui ro danh muc déu tw. Ngudn: RENAC, 2018.

Bang trén cho thay cic vecto dau vao cla loi nhuan ky vong (R), trong sé tai sdn (W) va dd léch
chuan tai san (SD), cac budc tinh todn tam th&i va két qua tinh todn lgi nhuén va rdi ro hodc
d6 léch chuan cho danh muc ba tai sdn, trong mau sic khac nhau. Téng hop cac két qua cua
tirng lgi nhudn ky vong don nhan véi trong s tuang tng clia ching sé dugc lgi nhuan ky vong
cta danh muc dau tu. Do dé, day la tong két quad cla cac lgi nhuan va cac trong s6 hodc trung
binh sé hoc, hodc don gidn 13 |gi tire trung binh trong sé. Dé tinh todn do l1éch chuan cla danh
muc dau tu, yéu cau phai thiét [ap i) véc to W*SD bang viéc nhan mdi dé l1éch chuan véi trong
s6 twong (rng, ii) véc to chuyén déi W*SD, va iii) ma tran tuong quan (C), nd ddi xirng vai
duong chéo chinh clia né tir phia trén bén trdi sang phia dudi bén phai bao gém cdc gid tri cla
mot, nhuw duong chéo dai dién cho sy tuong quan cia mét tai san cho chinh nd va duoc dinh
nghia la mét. Viéc nhan ba véc to (W*SDT x C x W*SD) dan ra mot con s& don 18, d6 |a phuong
Sai cGa danh muc dau tw. LAy cdn bac hai cia phuong sai s& duoc dé |éch chudn cda danh muc
dau tu
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Loi nhuan duw kién

A

Hp

Cac dwong cong gidng nhau ciia cac nha dau tw mao hiém

Bién hiéu qua\cac danh muyc (dwdng con mau xanh

Up """""""""""""""""""

Viing kha nang san xuat danh muc dau tw (khu
vure bau duc xanh)

o RUi ro do lwérng la @6 léch chuan cla lgi nhuan dw kién  Op

Hinh 48: Tinh todn s da dang hda cta rdi ro trén lgi nhudn. Ngudn: RENAC, 2018. Adapted from ENCYCOGOV, 2016.

4.,5.2  Khai niém: md hinh dinh gid tai sdn vén (CAPM) va thi trwdng lién quan dén hiéu s uat
CAPM: M5 hinh dinh gia tai sdn vén (Treynor, Sharpe 1961)

M&é hinh dinh gia tai sdn vén dugc Sharpe va Treynor phéat trién ndm 1961 va xay dung dwa
trén ly thuyét danh muc dau tu hién dai (MPT). CAPM |a m&ét mé hinh gidp dinh gid rti ro hé
théng hodc thi trwdng cda cac khodn dau tu cé phan va Igi nhuan lién quan dén hiéu suat thj
trudng tong thé nhu mot chuan muec. Diéu nay dat dwoc thong qua mét phuong trinh tuyén
tinh don gian dua trén dit liéu thj truong dé tiép can. CAPM dua trén nhiéu gia dinh thuong
la sy don gian hda cla thuc té: né khong bao gom thué, moét thi trwdng hiéu qua va hoan hao,
t6i wu hoa phuwong sai trung binh va thoi gian nam giir giéng nhau. Ngoai ra, mé hinh ciling gia
dinh rdng tat ca cac tai san dwoc giao dich lién tuc va chia hét vo han va sd tién vo han cé thé
duwoc vay theo ty 1é phi rdi ro. CAPM, cling nhu MPT, cé mot nhan thirc thi truong rong 1én va
né tuan theo mot cau truc tiéu chuan hda rd rang, va bang cach cung cip cac dau vao can
thiét, CAPM yéu cau cac dau ra dat dwoc mot cach dé dang.
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 Mb hinh dé dinh gia rdi ro hé théng cla vén c¢6 phan
twong rng v&i ngudng thi tredng

Y twéng

Khai niém . Phuo’rjg trin=h (10’n gjén, tuyén tinh dwa trén dir liéu
thi trudng dé tiép céan
« Khéng cé thué, ddng nhét, thi trwdng hiéu qua va
hoan hao tbi wu hdéa phwong sai trung binh, thei gian
nam gilr gibng nhau, tat ca tai sdn dwoc giao dich,
vay / cho vay khong gi¢i han

Gia thiét

+ Pon gian, tiéu chuan, phan tich nhanh, sb liéu dau
vao dé tiép can

* Tuy nhién, hau nhw cac gia dinh dwoc don gian qua
murc so voi thue té

Uu diém &
han ché

A AN

Hinh 49: T6ng quan mé hinh dinh gid tai sén vén (Treynor & Sharpe 1961). Source: RENAC, 2018.

Tuyén tinh héa méi quan hé lgii nhudn va rii ro thdng qua thi trwéng

CAPM duya trén nhiéu gia dinh, chdng han nhu thi truong hiéu qua, khong thué, vay khéng gidi
han vdi |3i suat phi rdi ro va niém tin déng nhat do théng tin hoan hdo ma khéng mat chi phi.
Do mé hinh cu ky don gian (chi [d mét phuong trinh tuyén tinh) do vay chi can mét vai thong
s& dau vao nhu do doc (beta) va mot diém giao cat (tai 131 suat phi rdi ro) dé dat dwoc phi bao
hi€m rdi ro. Do d6, dé cé dugc sy don gian cia md hinh phai mat rat nhiéu khoan chi phi
nham don gidn hoa cac thong s6 dau vao dén mirc khong thuc té.

Tur cong thirc cha CAPM cé thé dua ra nhirng két luén sau day:

1. Lgi nhudn mong mudn E(Ri) cia bat cir tai san nao chinh 13 13i suat phi rai ro (Rf)
cdng vai beta va nhan vdi bao hiém rairo (RP)
2. Beta (B) chinh la tai san tuwong quan véi thi trweong nhan véi rii ro tai san chia cho

rdi ro thi trwong.
3. Bao hiém rui ro 13 lgi nhuan thi trwdng mong muén trir 13i suat philoi nhuan.

E(Ri) = Rf+B*RP v&i RP = E(Rm)-Rf  and B = COR(Rm;Ri)*SD(Rm)/SD(Ri)

E(Ri) = RF+COR(Rm;Ri)*SD(Rm)/SD(Ri)*(E(Rm)-Rf)

Trong vi du d& cho véi lgi nhuan thi trweang va rdiro la 8% va 16%, tai san tuong quan a 50%
va rui ro tai san 1a 24%, lgi nhuan danh muc dau tv duoc gid dinh nhu sau:

E(Ri) = 2%+50%*24%/16%*(8%-2%) = 2%+75%*6% = 6.5%
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Biéu dd duwdi day cho thay mdi quan hé tuyén tinh cia md hinh gia dinh dwoc thé hién trong
dong thj trwdng vén. D& ndm gilt danh muc dau tu trén thi truedng thi trong lgi nhuan can phai
xem xét dé khau trir nhirng rdi ro do thj trwdng mang lai. Bat ky su két hop nao cda dau tu phi
rdi ro, tao ra ty 1& phi rdi ro (Rf) va danh muc thij treong (M) 1a ndm trén dudng thang gitta hai
khodn dau tu d6. Cho vay véi l3i suat phi rii ro va tai dau tw vao danh muc thi trwdng thic
day danh muc d4u tu cla thj truong bing cach di chuyén xa hon theo dwong thang.

A

Mp

Co hoi phrrong sai toi thiéu: duong thang thi
trwdng von (dwdng thang mau xanh dam)

Ving kha n&ng san xuat danh myc dau tw (trén
va dwéi dwdng mau xanh dam)

1
|
1
Ry Tai san khéng !
¢6 rai ro v&i 0=0 '

1

1

>
>

[9)

m P

Hinh 50: Xdc dinh murc d6 rdi ro cao, trung binh va thép bdng cdch s& dung mé hinh CAPM. Ngudn: RENAC, 2018. Adapted
from ENCYCOGOV, 2016.

4.5.3 Khainiém: Gid tri rdi ro (VaR)
VaR: Gia tri rai ro (Leavens, 1945)

Gia tri rui ro (VaR) (Leavens, 1945) Ia m6t md hinh st dung dé do luding va dinh lvgng rdi ro
d&i v&i cac khodn dau tu trong cac diéu khoan vé tién té. VaR cé thé duwoc ap dung cho mét
céng ty, mét du an hay mot danh muc céc khodn dau tu. VaR twong ¢ng vaéi khai niém xdac
suat - co ban (P-case) bao gébm nhiéu giai doan. Strc manh ca VaR d6 1a né dugc dp dung réng
rdi trong thue té va rat dé st dung cho nhiéu loai tai sdn. Cac gia dinh chinh dé 1a ham xac suat
dugec gid dinh 13 8n dinh theo thoi gian, khd ndng do ludng va truy cap dir liéu day dd va tai
san co6 lgi nhuan ky vong duong.

Gidi han clia VaR dé 13 né khéng phai 1a phan phu bé sung, nghia 1a VaR cua hai khoan dau tu
khong thé duoc bé sung cho mot VaR két hop va VaR dé chi tao ra mot diém dy bdo cho mét
diém trong tuong lai khéng phai cho mot diém thoi gian cho dén mét giai doan. Viéc tiép can
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di¥ liéu bj han ché cd thé gay ra nhitng kho khan trong viéc théng s6 héa md hinh va dir liéu lich
sir han ché cd thé khdng cho thay hanh vi ¢ diéu kién hay sy sinh ddng c6 kha ndng xay ra cua
phan bé xac suat khéng d6i d3 gid dinh, diéu nay cé thé dan dén wéc tinh khéng hét rdi ro.

+ Mé hinh dé tién t& hoa rdi ro trong cac diéu khoan tuyét déi phu

Y twong: hop véi céc rii ro riéng.

Khai niém: « Ham xac suét dwa trén ngudng.

« Sy 6n dinh = ham xéac suét &n dinh theo thdi gian, c6 kha nang

Gia thist: do Iuong, tiép can div liéu va gia tri tai san khong am.

« Ap dung réng rai cho nhiéu I6p tai san, d& dang, phan tich
nhanh.

» Tuy nhién: khong bd sung phan phu, viéc phan tich chi ap dung
cho mét diém chir khdng phai mét giai doan trong twong lai,
thwong danh gia thap rai ro vi khé khan trong viéc tham so hoa.

Wu diém va han ché:

A A A

Hinh 51: Co ban vé khdi niém gid tri rui ro VaR. Ngudn. RENAC, 2018.

Gia tri rhi ro (VaR) va thiéu hut mong muén (ES) — th&i gian tuyét déi — va xac suat - rii ro
cu thé

VaR [a don gidn va dé hiéu, s6 tién tuyét ddi thwong duoc st dung dé thé hién rdi ro. VaR [am
noi bat s mat mat xay ra véi mot xac suat nhat dinh tai mot diém d3a xac dinh trong tuong lai.
Nhung VaR khéng bao gdbm kich ban nao khac véi thoi diém d3 cho va xac suat-dau vao cu thé.
V@i nhiéu giai doan, VaR thudng don gian gid dinh tinh doc 1ap ca moi thay déi trong gia tri
tai san trong mdi giai doan thoi gian, ngu v 1a thay d&i hién tai khong cé xu hwéng dong di
chuyén (twong quan) vdi bat c thay d6i nao cua gia tri trwdc hay sau thay doi hién tai. Pac
tinh nay duoc goi 1a déc tinh Markov. Gid thiét nhu vay cho phép dd 1éch cda rdi ro cho n giai
doan nhu 13 ridi ro cia mét giai doan nhan védi can bac hai cla cic giai doan thoi gian ddi vdi
rdi ro phai duoc danh gid. Diéu nay dwoc cho thay trong vi du sau:

Vi du:
e VaR = Njn(P)*SD*t0>.
e Trong 25 ngay mot tai san va&i SD hang ngay 1a 1% cd thé tén thit véi mot xac suat 5%.
e VaR=-1.645*1%%25% = -1.645*1%*5 = -1.645*5% = -8.2% gid tri cla no.
e V&i P50 dén P99,99% cac do léch dp dung tuong tu nhuwng sé 13 dau (+).
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1) Pauvao Xacsudt 0,01%| 0,02%| 0,05%| 0,10%| 0,20%]| 0,50%]| 1,00%| 2,00%| 5,00%| 10,00%| 20,00%| 50,00%

2) Tinh to4n Do lach 3,719 -3,540 -37291 -3,090 -2878 -2576 -2326 -2,054 -1,645 -1282 -0,842 0,000
3) Pauvao SD/ngay 1,00%| 1,00% 1,00% 1,00% 1,00% 1,00% 1,00% 1,00% 1,00% 1,00% 1,00% 1,00%
4) BAuvao S6ngay 250 250 250 250 250 250 250 250 250 250 250 250

5) 3)*4)10.5 Rairo/ngay  500% 500% 500% 500% 500% 500% 500% 5,00% 500% 500% 500% 5,00%

6) 2)*5) VaR -18,6% -17,7% -16,5% -15,5% -14,4% -12,9% -11,6% -10,3% -8,2% -6,4% -4,2% 0,0%

Béng 11: Tinh toén VaR va thiéu hut dw kién. Nguén RENAC, 2018

Tl quan diém thuc té, VaR cung cap moét danh gia rdi ro rat nhanh, cho mét mirc d6 tin cay
cu thé. VaR cho phép ngudi ta dy doan xac suat ma mot két qua nhat dinh s& dwoc thyc hién.
Cac két qud quan trong v&i nha dau tu la hoa vdn hodc tham tri khéng cd lgi nhuan.

Luvgng thiu hut dy kién 1a tong cla tat ca cac xac suat doi vai didu kién trong phan bé, noi
ma két qua 13 dudi “0” va ndm trong khu vire dudi phan bd xéc suat d3 cho.

Ca hai khai niém VaR va luong thi€u hut du kién la tvong ty vé y nghia, chiing yéu ciu sy danh
gid dua trén ham xdc suat gidng nhau. VaR chi |a mot gid tri lgi nhuan bi khau trir trong xéac
suat d3 cho clia muirc d6 tin cdy, trong khi dé lwgng thi€u hut du kién 13 trung binh trong sé
cua tat ca nhitng kich ban tén that cé kha nang xay ra vdi cdc xac suit xay ra tuong ing.

4.5.4 Khai niém: Ton that du kién, tdn that khéng mong mudén va Md men riéng phan thap
(EL/UL/LPM)

EL va UL: (Wald, Wolfowitz, 1949)

Y tudng dang sau t6n that dy kién va khédng mong muén (EL vf UL) 13 d& xay dyng mot phép
do ludng rdi ro dé€ dinh lugng tat ca nhitng kha nang cla cac thiét hai trong chi mot con s6.
Tuwong ty nhu VaR, né 1a mot phan tich dua trén xac sudt, tich hop trung binh tat ca nhirng
két qua tich curc va tiéu cuc véi xdc suit xay ra cda chung.

Twong tu VaR, EL chi phan tich mot diém thoi gian trong twong lai va khé ¢ thé thdng s6 hoa,
ngoai ra phan tich nay cling kha nhay cam vai nhitng ngoai lé. Tuy vay, nd la mét khai niém
duoc biét dén rong rai va ¢ thé ap dung véi nhiéu tai san. EL twong doi dé s dung va cung
cap mét quan diém phan tich dé tich hop tat ca cac kich ban mac dinh va xac suat cla ching
trong mét sd duy nhat.

UL bao gébm tat ca cdc ton that vwot qud tén that dy kién dén ngudng t6i da da xac dinh. N6
c6 thé dugc hiéu nhu 13 gid cla nhirng thiét hai bdo hiém vuot qud tén that dy kién, théng
thudng nha dau tu vén cd phan sé phai chiu phan tén that nay.
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o Quyén Iwa chon trong viéc dinh lwgng gia tri tai chinh

Y tudng:

» Gia tri hién tai cGa cac két qua cé trong s xac suéat

Khai nigm: twong trng v&i ngudng.

Gia thuyét: » M6t vai gia dinh, thi trwdng tw do chénh léch
Wu diém & » Khai niém rong, c6 thé st dung cho nhidu tai san, it gia
han ché: dinh.

AN P A

+ Kho tiép can sb liéu dau vao
Hinh 52: T6ng quan vé khdi niém tén thét du kién va tén thdt khéng mong muén. Ngudn: RENAC, 2018.

Tong cac két qua: tom tat tat ca kich ban t6n that.

Ton that dw kién (EL)

Vé khia canh ky thuat, EL don gian la tong cla tat ca cac ton that cd kha nang xay ra nhan véi
xac suat xay ra tuwong ng cta chung. Vé todn hoc, EL 13 tich hop cda PDF nhan véi cdc ham loi
nhuan va khéng thé duoc dat duwoc két qua trong mot cdng thire khép kin. Tuy nhién, vé khia
canh kinh té&, v&i muc dich dé dat dwoc hda vén, bén cho vay phai nhan duoc EL trén chi phi
tai tro’ cla ho théng qua bao hiém I3i suat.
EL t6t hon VaR ddi véi nhitng phan tich tin dung do:

1. VaR chi hitu ich trong trudrng hop thiét hai (néu xac suat tin ciy < xac sudt v no)

2. Nguyén nhan: néu PVecr la cao hon PVps thi tn that ciia ng = 0

EL mé réng: thudt ng&t (LPM) mé men riéng phdn thép
LPM 13 cac thdng sb tiéu chuln sty dung dé md t3 ham tdn that. Nghia 13 ching giéng nhu cac
phép do lwdng rdi ro mo ta phan bé loga cla céc tén that va lién quan dén (va bé sung) luong
thiét hut d3 cho/ton that muc tiéu.
3 Mé men tiéu chudn

1. Xac suat mac dinh (giao diém truc-x) = LPM1 (n=0)

2. T6n that dyu kién (d6 sdu mac dinh trung binh) = LPM2 (n=1)

3. 3.D0 léch chuan (gia tri phan tan) = LPM3 (n=2)
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T6n thdt du kién va cdc yéu cbu vé vén

Tén that dy kién 1a mot lwong tién ma mot t6 chire dy ki€n s& mat (theo théng ké trung binh)
cho mot khoan dau tu.

Phuwong trinh 26: Tinh todn tén thdt du kién (EL)
EL = X4c xuat cla thién hai nhan vdi tdn that dy kién nhan tiép vai tong du no tai thoi diém

khéng trad duwgc no.

Hodc

Tén that du kién (EL) = PD x LGD x EAD

Bang viéc loai bd cdc madi twong quan giita su thay d6i LGD, EAD va su kién thiét hai, t8n that
du ki€n cia mdt danh muc d4au tir duoc xac dinh bai téng cla céc tdn that dy kién riéng biét.
Céc t6 chirc s& danh mot khoan dy phong twong ng véi khodn tén that du kién. Ton that nay
s8 dugc tai tro bai bao hiém 13i suat trén cac san pham cho vay.

Tén that khong mong muén — mét khodn vén bé sung

Ton that khdng mong mudn (UL) |a mot khodan tién ma khoan tén that tin dung tiém an cé thé
vuot qua khoan 16 dy kién. UL thuwong 1a d6 1éch chudn cla cac tén that tin dung danh muc
dau tu. D€ ma t8i thiéu tac ddng cla céc tdn that nay, cac t6 chirc dwoc yéu cau céd mét lwong
t8i thiéu vén theo quy dinh. Ngoai vén diéu 1é bat budc, cac t6 chirc chuyén nghiép wéc tinh
vén kinh t& can thiét dé duy tri cac khoan 16 bat ngd.

Phan bd xéc suat cha tén that tin dung

Phan bd xac suat ton that cia mdt khoan dau tir duoc 1ay tir két qua cta ham tén that va loi
nhudn nhan véi phan bé xac suat thu hoi va cé diéu kién dé lgi nhuin thap hon “0” (cic ton
that). Puong cong dac tinh clia né nhw duoc gidi thich dudi day.
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Phan bb xac suét cta tdn that tin dung
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160



TU hinh trén, c6 thé dua ra cac két luan sau:

1.

T6n that dy ki€n (EL) = tich hop cia ham mau xanh tir 0 t&i -e= ( két qua clia PDF mau dé
va ham t6n that tuyén tinh mau xam.)

Loi nhuén dy kién (EP) = tich hgp cla ham mau xanh tir 0 t&i -eo

Gia tri k&t qua dy kién E(X) = t6ng cia ELva EP

Hinh mau d6 cho thay chi phan dm cé diéu kién lgi nhuan < 0 hay t6n that. Quay hinh mau
dod 180 d6 thi s& dat dwoc ham t8n that nhu md ta & trén.

Trong thuc té, EL |a (theo dic tinh tu nhién chi tap trung vao phan t6n that cia ham Igi
nhuan) mot phép do ludng cho thay cdc nghi van ma bén cho vay thudng dat ra khi dau
tur vao mét du dn bdi vi bén cho vay nhan duoc 13i suat ¢d dinh va khéng tham gia vao cac
trién vong tiém ndng. Nhwng trong trudng ho'p cla nhiéu thiét hai, cdc bén cho vay duoc
ti€p can vdi cac rbi ro ma cadc nha dau tw coé thé do dé ma tir bé dy an cda ho khi ma ho
d3 ton that toan bo gia tri dau tw bang quyén tuyén bd pha san.

Trong truang hop nay, cac bén cho vay s& phai chju tat ca nhirng ton that vwot qua von co
phan da dau tw. RUi ro nay cé thé gidi thich bién rdi ro ma bén cho vay yéu cau trén dinh
cla |3i suat phi rui ro.
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4.6 Bang thuat ngir

A

San lugng nang lugng hang
nam (AEP)

AEP 13 lugng nang lwgng ma mot tuabin gid san xuat ra
trong mét nam.

Hé sd nién kim (AF)

La mot gid tri tai chinh, hang s8 theo thoi gian theo quan
diém s6 nam, vai muc dich dé xac dinh gia tri hién tai hay
tuong lai cia mot lwgng tién nhat dinh.

Kha nang tra ng hang nam

La hé sé gitra dong tién hoat dong va dich vu no trong giai

(DSCR/ADSCR) doan mot nam, si dung dé xac dinh kha ndng vay no cla
du an.
Tai san La dy 4n vat ly va tat ca cac hop dong, quyén lién quan va

I3i suat cla tat ca cac loai & hién tai hay tuong lai cé thé
duoc dinh gid hay sir dung dé tra no.

Dong tién san cd

TOng cic ngudn tién mat trir di tong chi phi tién mat trudc
khi thanh toan dich vu no.

Cac cong trinh phu tro (BOP)

D& cip dén tat ca cic co sd ha tang khac hién dién trong
trang trai gio ngoai trir WTGs can thiét dé cung cap ndng
lwong. Vi vy, nd cd thé bao gdbm cdc phan cla trang trai
gié nhu cau trdc ho tro, moéng, tram bién ap...

Bang can dai tai san

Céc tai khoan hién thi tai san, ng phai tra, gia tri thyc, von
chdi s& hitu cla ¢ dong.

Trdi phiéu

Trdi phiéu 1a cdc khodn dau tw ma cic nha dau tu cho cac
t6 chirc 1dn hon vay tién, vi du nhu cac chinh phi hodc céc
tap doan 1&n, vdi 13i suat c¢d dinh hodc bién déng. Vé [au
dai, ching dwoc cac nha dau tv st dung dé huy dong tién.
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C

Chi tiéu vén (CAPEX)

Céac khoan chi phi dau tu cho cac tai san vat ly trwdc khi
hoat dong.

Hé s6 cOng suét

Ty 1& gitta ndng lvong thuc té€ sdn xuat trong mdt khoang
thoi gian nhat dinh, vdi lvong nang luvgng t6i da cé thé gia
dinh trong khoang thoi gian do, tirc 1a hoat déng toan bd
thoi gian & cdng suat dinh mdc. La dai lwong khdng cé
th nguyén.

Dong tién

Dong tién mat do dy an tao ra.

Thi truerng vén

La thi trwong mua va ban vén ¢ phan va cac cong cu no.
Kénh cac thj trudng von tiét kiém va dau tu gitta cdc nha
cung cap von nhu nha dau tu ca nhan, nha dau tw t6 chirc
va cac bén st dung von nhu don vi kinh doanh, chinh phi
hoac cad nhan.

Cash-sweep

Dé cap dén viéc sir dung tién mat cia mot SPV dé trd no
s&m hon dy kién thay vi s dung dé dau tir cac du an khéc
(thédng qua viéc phan bé cho cdc nha dau tu khac hodc ¢
dong). Do vay, khoan no cta dy an duoc tra nhanh hon va
rai ro cling nhu trach nhiém phap ly cia du an hién tai dat
murc t8i thiéu.

Chi phi vén (COC)

Chi phi phat sinh do mét doanh nghiép dat dugc mot khoan
von vay va von x3 hdi (vdn ¢d phan) can thiét dé tai tro
nhitng hoat dong clia doanh nghiép.

Pam bao hoan thanh

Ngay ma dong tién cla dy an trd thanh phwong thic tra ng
chinh. N6 x3y ra sau khi kiém tra hoan thanh thuéng lién
quan dén ca tiéu chi hiéu suat tai chinh va vat ly. Tredce khi
hoan thanh, nguén tra no chinh thudng la tir cdc nha tai tro
hodc tlr nha thau.

Déang tin cay

Mét doanh nghiép dugc coi la 'dang tin cay' néu rdi ro
thanh todn vé nghia vu ng cla doanh nghiép dé dugc coi
|a thap.

Ngay van hanh thuvong mai
(COD)

Thuong dwoc goi la ngay van hanh, la ngay ma cac tuabin
gid san sang hoat dong.

Tai chinh doanh nghiép

Tai chinh doanh nghiép thuwdng dé cap dén viéc tai trg cho
mot dy an st dung ngudn vén san cé cho doanh nghiép /té
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chirc, ma khdng cé khoan tién bé sung nao dwoc huy dong
cho dy an. Tréi v&i né la "tai chinh dy an", & d6 cac quy
dugc huy dong ré rang cho mot dy an.

RUi ro quéc gia

Puoc xac dinh rd rang, nd dé cip dén céc rii ro gilta dong
ndi té va ngoai té. Rdng hon, né ciling cé thé bao gdbm cac
rdi ro chinh tri cda viéc kinh doanh & mét qudc gia.

Khé wéce

Mét thda thuan cla mét ngudi vay dé thuc hién (mot giao
uwdc tich cuc) hoac khéng thuce hién (mot giao wdc tiéu cuc)
mot hanh déng cu thé. Vi pham giao wdc dugce coi la mét
sy kién vi woc.

V& no

Khi mét giao wdc d3 bi phd v& hodc mét sy kién bat loi d3
xay ra. Sy thiét hai tién té xady ra khi mot khodn hoan tra
khéng dwoc thye hién dung thoi han. Thiét hai ki thuat
xay ra khi thdng s& dy an nam ngoai gidi han dugc xac
dinh hodc d3 thda thudn hodc mét van dé phdp ly chua
dugc gidi quyét.

Co tirc

Lwong thanh toan cta doanh nghiép cho mdi ¢6 phiéu,
thudng 13 mot, hai hodc bén [an mbi ndm tir ngudn loi
nhudn cba doanh nghiép va dugc quyét dinh bdi ban
giam déc.

Tham dinh

Cac ngan hang cho vay dy an sé thuwc hién danh gia toan
dién du an, bao gdbm cac khia canh tai chinh, phép ly, ky
thuat va bdo hiém cla du 4n d€ ddm bdo rang khong cd
van dé nao khdng duoc phét hién hodc van deé tiém an.
Diéu nay duoc goi la "thuc hién tham dinh".

E

Hop déng tong thau EPC

Hop déng EPC la mot thoa thudn vdi don vi phét trién /
quan ly dy an dé mua tuabin va hodc cac thiét bj may méc
va xdy dung toan bd dy an trén co s& chia khoa
trao tay.
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Vén ¢ phan

Tién hodc tai sdn do nha dau tw gép. Trong thuit ngir
k& toan, d6 la sy khac biét gira tong tai san va tong ng
phai tra.

T6n that du kién (EL)

Theo khia canh kj thuat, EL chi don gian la tong cla tat ca
cac tén that cé thé nhan vdi xac suat xay ra twong rng cla
ching. V& mat todn hoc, EL |a tich phan cda PDF nhan véi
ham Igi nhuan va khéng thé dat duwoc két qua trong mot
coéng thire khép kin. Tuy nhién, vé khia canh kinh té, nguoi
cho vay phai dat duoc EL trén chi phi tai trg théng qua phi
bao hiém dé dat duwoc hoa von.

F

Biéu gia dién

Co ché& hd trg nang lwong tai tao cung cap gia mua c6 dinh
(S/kWh) cho céc nha san xuat nang lugng tdi tao, thudong
dudi hinh thire hop déng dai han. Gid mua thuwdng duoc
phan biét b&i cong nghé, quy mé du an... (vi du PV trén
mai nha va PV trén mat d4t), va d6i khi theo chat luvgng tai
nguyén (dé tranh lgi nhuan bat ngd tai cac trang trai cd tai
nguyén chat lwgng cao hon).

B4t kha khang

La m&t ménh dé phé bién trong cac hop déng vé co ban
giai phdng ca hai bén khéi trach nhiém hodc nghia vu khi
mot su kién hodc hoan cdnh bat thwdng ngoai tdm
kiém soat cla cac bén, chang han nhu chién tranh, dinh
cdng, bao loan, hodc mot sy kién duwgc mo ta theo thuat
ngtt phap ly Thién Chda ”(chdng han nhu bdo,
IG lut, déng dat, nai llra phun trao, vv), ngdn can mot
hodc ca hai bén hoan thanh nghia vu cia minh theo
hop dong.

Boi thuong

B6i thudrng cho mdt bén cho mét mat mat hoac thiét hai
da xdy ra, hodc mét bao |13nh thdng qua mdt diéu khoan
hop déng dé tra ng mdt bén khac cho mat mat hodc thiét
hai ¢é thé xdy ra trong tuwong lai. Khai niém bdi thudng
duoc dya trén thda thudn hop dong gilra hai bén trong d6
mot bén (bén bodi thudng, vi du nhu céng ty bao hiém)
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ddng y thanh todn cho cac tdn that hodc thiét hai tiém an
gay ra bai bén kia (bén dugc bao hiém; vi du nhuw ngudi
duoc bao hiém).

Giai doan bdi thuong

Thoi han t8i da ma cdng ty bao hiém sé& chiju trach nhiém
bbi thuworng cho cac bén dugc bao hiém. Vi du: trong
trwong hop bao hiém gian doan kinh doanh, thoi gian boi
thudng dé cap dén s6 ngay ma cdng ty bao hiém phai tra
tién bdi thudng thiét hai cho ngudi duwoc bao hiém.

Ty suét thu hoi nd bé (IRR)

Ty 1& chiét khau lam cho gid tri hién tai rong bang khong.
Diéu nay mang lai loi nhuan trén vén dau tu néu mot gia
dinh rang duw 4n hoa von. No loai trir tat ca cac yéu té bén
ngoai nhu |3i suat no.

L

Chi phi ndng lwong quy dan
(LCOE)

Gia tri hién tai rong cla chi phi don vi cta gia dién nang
trong sudt vong doi cla mot tai san san xuat. N6 thuong
duoc coi 1a mot gid thay thé cho gid trung binh cla san
pham ma tai san tao ra phai nhan duoc trén thi trwong dé
hoa von tinh trung binh trong vong doi du 4n. Trong van
hoc My, thuat ngtt "Chi phi ndng lwvong quy dan" thuong
duwoc sir dung nhu mot tir dong nghia cling dwoc viét tat
bang LCOE.

Khodan béi thudng dinh
trudce(LD)

Dé cap dén khoan bdi thuwdng bang tién mat ma moét bén
nhan duoc trong trwdng hop cac bén khac vi pham céac
diéu khoan d3 thoa thuan trwdc d6 clia hop dong.

Thanh khoan

La khd ndng thanh todn clia mot céng ty hay du an d6i vai
nghia vu tai chinh ddng han,

Mé men riéng phan thap
(LPM)

La cac thong sb tiéu chudn sir dung d& md tad ham tén that,
nghia la ching doéng vai tro nhu cac phép do luong rii ro
nham mo ta phan b6 cla cac tén that va lién quan dén
mot ton that/thi€u hut muc tiéu.

166




M

Tai khodn du trit bao tri (MRA)

Mot tai khodn chuyén dung, trong dé lvong tién mat di
dé trang trai chi phi bao tri cda dy dn thudng xuyén duoc
dam bao.

Vén tng hop

Tai tro téng hop la sy hop nhat cda ng va tai trg vén c6
phan. Diéu nay cho phép bén cho vay thiét [4p cdc quyén
s& hitu hodc 13i suat vén c6 phan trong mét cdng ty trong
trudng hop vé no.

N

Gia trj hién tai rong (NPV)

Gia tri hién tai rong (NPV (NPW) duoc dinh nghia |a tong
cla cac gia tri hién tai (PV) cla cdc dong tién vao va ra
trong mot khoang thoi gian.

Khoan vay/ng khéng truy doi

No/vay khong truy doi la mot khoan vay (no) dugc bao
dam bang mat tai san thé chap, thwong 1a bat dong san va
ngwdi vay khdng phadi chiu trdch nhiém cd nhan. Néu
ngudi di vay v& no, ngudi cho vay cé thé nam gitt tai san
thé chap va viéc thu hdi clia ngudi cho vay dugc gidi han
& tai san thé chap.

o)

Chi phi van hanh (OPEX)

Chi phi d& van hanh dy 4n

Hop déng van hanh va bao
dudng (O&M)

Hop ddng bat budc mot bén (thwong 13 nha san xuat thiét
bi cla dy &n) d€ van hanh va bdo dudng du an.

P

Pudng cong cdng suit

Biéu d6 mo ta san lugng dién cda tuabin gid la mot ham
cla téc do gid. Pudng cong cdng suat la mot trong nhirng
tiéu chi quan trong nhat dé Iya chon tuabin gié tdi wu cho
céc diéu kién gié cu thé &@ mot vi tri da lua chon.

Théa thudn mua ban dién
(PPA)

Hop déng v&i mét khach hang 1én dé mua dién tir mot
nha mdy dién. Thong thuwdng, day 13 loai hop déng quan
trong nhat lién quan dén viéc xay dwng va van hanh nha
may dién.
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Gia trj hién tai (PV)

Gia tri hién tai cé thé duoc coi la gida tri twong lai cla mot
khodn tién hodc dong tién cd tinh dén ty 1& chiét khau. Ty
|& chiét khau cang I&n thi giad tri hién tai cha dong tién
trong twong lai cang it.

Tai tro dy an

Tai tro du 4n thudng dé cip dén viéc tai tro cho mét du
an s dung cadc ngudn von duwoc huy déng mét cach rd
rang cho du an dé. Trai vdi tai trg doanh nghiép, trong dé
tien duoc si dung 1a nhitng khoan tién cé san cho toan bd
doanh nghiép va khdng cé thém khoan tién nao duoc huy
doéng cho du &n cu thé.

R

Truy doi ng

Truy doi ng, hay truy doi khoan vay, 1a mét khoan no duoc
ho tro boi tai sdn thé chap tir bén vay. Loai ng nay cho
phép bén cho vay tich thu tai san cla con ng trong truong
hop pha san.

Rairo

Nhirng tinh huéng cé kha ndng lam gidm dong tién du kién
d3 wdc tinh khi tai tro dy an.

S

Doanh nghiép dy an (SPV)

SPV hay SPE |13 don vi dé xuat dyu an dién gié.

T
Thu& quan NG6i chung la thué hodc thué nhap khau (tinh/duwoc tinh
dwa trén ty 1& phan trdm chi phi ho3c s6 tién cu thé trén
moi don vi) nhwng cling cd thé cé nghia 1a phi/thanh toan

cho mét dich vu nhu trong "thué suat".
Ky han Trong tai chinh cho vay, 1a s6 ndm ma khoan vay chua

duwoc hoan tra (nghia la thoi gian ddo han hoac ky han
cudi cung).

Bang céc diéu khoan

Mot thoa thudn khong rang budc dat ra cac diéu khoan va
diéu kién co ban ma theo dé mdt khoan dau tv sé& duoc
thuc hién. Bang nay déng vai trdo nhu mot khuén mau dé
phat trién céc vin ban phap ly chi tiét hon. M6t khi cac
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bén lién quan dat duwoc thda thuin vé cac chi tiét, thi sé
tién t&i viéc chuan bji mét hop déng/thda thuan co tinh
phap ly.

Tranches

Tranches lién quan dén cac loai chirng khoan & cac mirc
dd rdi ro khac nhau, duwoc phan chia thanh tirng phan véi
muc dich dé& ching dé dang ti€p can cac nha dau tv cé
nhitrng nhu cau khac nhau. Méi phan d6 duoc goi la mot
tranche, né giup phan chia rai ro.

Hop dbéng chia khoa trao tay

Mot hop dong xay dwng cung cap k§ thuat, mua sam, xay
dung hoan chinh va hoanh thanh mét co s& vao mét ngay
nhat dinh, & mot mirc gid ¢d dinh va hiéu sudt dugc dam
bao.

\Y

Tinh kha thi kinh t&

M6t du dn kha thi la modt dy &n cd tiém nang hay dugc dy
ki€n cé thé tao ra lgi nhuan trong vong doi kinh t& cla né.
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