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PHAN TICH ANH HUONG CUA PHUONG THUC VAN HANH LUOI PIEN
NHO PEN VIEC PAU TU CAC DU AN PIEN MAT TROI

TOM TAT

Lé Xuan Sanh”, Nguy&n Tuén Anh

Bai hoc Dién luc

Hiéu qua dau tu cac du an nguodn dién phan tan két ndi vao ludi dién nho bi anh hudng boi phuong
thirc van hanh cia ludi dién. Do vay dé tim phuong an va gia tri dau tu t6i uu cho cac du an, bai
bao gidi thiéu nhitng dic diém co ban trong van hanh ludi dién nho véi cac truong hop mang tai
khac nhau. Thiét 1ap mé hinh quyét dinh dau tu ngudn dién phan tan, sir dung phwong phép lwa
chon thyuc dé ¢o duoc gidi han chi phi dau tu dua trén tinh linh hoat trong van hanh cia ludi dién
nho. Phan tich 4 trudng hop trong van hanh va mang tai khac nhau cua ludi dién nho dé tim gia tri
hiéu qua chi phi va gia tri hién tai rong cua cac tuy chon dau tu, ddng thoi tim duoc phuong an va

gia tri dau tu toi wu.

Tir khoéa: gia tri dau te; lwa chon dau tw dw én; lea chon thue; hedi dién nhé; tinh linh hoat vdn hanh

DAT VAN BE

Dé phuc vu nhu cdu ngay cang cao cia khach
hang, nganh cong nghi¢p dién trong nhiing
nim gin dy da c6 nhitng budc tién manh mé
trong viéc Ung dung khoa hoc ki thudt tién
tién vao hé théng dién, nhu phat trién ludi
dién thong minh (smart grid), ludi di€n nho
(microgrid),dau tu va xdy dung nhiéu cac
ngudn ning luong tai tao nhu nang luong gid,
mat troi, nang lugng sinh khéi,v.v. két ndi
vao hé théng dién. Cac ngudn dién truyén
thdng (nhu nhiét dién) gy ra nhiéu tac dong
x4u cho x3 hoi, nén nhiéu nuée trén thé gidi
da c6 nhitng chinh sach khac nhau dé khuyén
khich dau tu phét trién cac ngudn ning lugng
sach nhu chinh sach gia, hd tro dau tu ban
dau. Khi xuat hién cac ngudn dién nho (ngudn
phan tan) dién gid, dién mat troi, v.v. két ndi
vao ludi dién thi hé thong dién khong con nhu
truyén théng. Dé phat huy nhitng dic trung va
uu diém ctia ludi c6 nhiéu ngudn phan tan ma
cac nudc phat trién hién dang nghién ctru va
thir nghiém nhiéu vé lugi dién nho (hinh 1)
[1], [2], dé co thé van hanh doc lap, ban doc
lap an toan tin cay va td1 wu. Mit khac, trong
mot ving co nhiéu khach hang dung dién
(phu tai) v6i yéu cau do tin cay cap dién khac
nhau, cé phu tai yéu cAu cép dién lién tuc
(khong duogc gian doan cip dién); loai co thé
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giam tai (chi ding mot phan khi can thiét, mot
phan c6 thé cat hodc ding véi cong suit
thip); loai c6 thé cit dién (dwoc phép gian
doan cap dién) khi ngudn khong du cip hodc
van hanh khong kinh té. Khi thi trudong dién
phat trién (co thé Iya chon ngudn cép, chinh
sach gi4d mua ban theo gio), két hop véi cac
phuong thire van hanh linh hoat (c6 thé cit,
giam tai khi kinh doanh khong hiéu qua) dugc
ap dung trong mot ludi di€n nhd, nd s€ anh
huong 16n dén quyét dinh va gia tri dau tu cia
céc nha dau tu vao phat trién cac ngudn dién
phén tan.

Mot sd nghién clru vé dau tu du an dién mat
troi, nhu tai li€u [3] khao sat trong thi truong
dién v6i nhitng dic diém linh hoat trong dau
tu phét dién, phan tich va dé xuét cac khung
chinh sach dau tu, dong thoi mé rong gia tri
hién tai rong lam chi tiéu danh gia tinh linh
hoat trong chién luoc dau tu; [4] phan tich cai
tién cong nghé din dén giam chi phi dau tu,
nhitng thay doi trong chinh sach cuia chinh
pht nhu cac wu dai tin dung, thué, 13 sudt va
cac khia canh vé kinh t&, méi truong anh
huéng dén phat trién cac du an niang luong
mit troi; [5] phén tich va danh gia tiém 4n rai
ro khi ddu tu du 4n dién mat troi, tir d6 thiét
1ap mé hinh tong quat va st dung 1i luan logic
mo dé danh gia cac du an dau tu. Tai Viét
Nam, thi truong ban 1¢ dién dang dan duoc
hoach dinh, cac dy 4n ngudn dién phan tan
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dang duoc phat trién, phan tich tai chinh cua
cic dy an chii yéu dya vao gia ban ‘dam
phan’ véi cong ty mua ban dién cho ca vong
doi du an. Van hanh linh hoat theo ludi dién
nhoé nhu mét sé nudc phat trién dang thir
nghi€m thi chiing ta chua thyc hién. Do vy,
trong bai viét ndy tac gia minh hoa hanh vi
dau tu cac du an dién mit troi trong diéu kién
van hanh (phat dién) khac nhau, dy 4n két nbi
vao ludi dién nhé nhung su linh hoat trong
van hanh cta hé thdng boi chinh sach gia theo
thoi diém hay hé théng mang cac loai tai khac
nhau anh huong dén viéc dau tu cac dy an.
Dua trén gié tri hién tai rong ctia chi phi, phan
tich sy chuyén ddi gitra cac trang thai khac
nhau thong qua viéc danh gia hi€u qua chi phi
cac du an dién mat troi.

Hinh 1. Minh hoa ludi dién nho

Mo hinh quyét dinh diu tw dw 4n nguon
dién mit troi khong thé dio nguoe

Phan tich khéng thé dio ngwoc ciia cdc duw
dn dau tw

Gia thiét mdi luéi dién nho co gia tri dong
dién phu tai dinh muac trung binh khéng ddi,
do cong ty dién luc dat mua dién tir cac nguf‘m
dién phan tan c6 ndi ludi. Tong von dau tu cb
dinh theo hop ddng cho du an dién mat troi 1a
l, bao gdm toan bd chi phi theo don vi cong
suét va chi phi lap dat. Chi phi ngin han theo
luat dao nguoc, chi phi dai han C tuan theo
quy ludt cia chuyén dong Brown [6], tirc 1a:
9€ _ adt + oz 1)

C
trong d6: C 1a gia thanh, sy thay di lién tuc
cua nd la mot qua trinh doc lap; ala tbe do
tang trudng trung binh hang ndm cua C; o la
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xac suat bién dong hang nim cta C; dz 1a sy
gia ting tién trinh Gaussian.
Xdy dung mé hinh diau tw khong thé dio
nguoc ciia Bellman
C6 tinh dén chi phi ngin han va dai han cua
cac dy an dién mat troi, thiét 1ap mo hinh dau
tu khong thé ddo nguoc Bellman cho ludi
dién nhd c6 cac du an nguon dién phan tan.
Gia thiet Wo(C) ¢ khoang thoi gian truée T
khong thé tao ra dong tién, nhung c6 thé tang
gia tri san xuat. Néu phén gia tri gia tang
duogc tra vé, dya trén nguyén tac toi uu hoa va
nguyén li nhing c6 thé giéi thiéu phuong
trinh Bellman cho quy hoach dong. Va tai
thoi diem dau tu 0 ti 1€ hoan von khong c6 rui
ro tuong duong v6i muc tang gia ki vong sau
khi trir cac khoan chi tra co tirc, phuong trinh
Bellman duoc viét 1a [7]:

rodt = E[d6] — iCW o(C)dt 2
Trong d6: r 1a 1i suat thyc t& hang nim khong
¢6 rui ro; E 1a 131 sudt ki vong khi dau tu 0
khong c¢o rui ro; i 1a thu nhép trong tuong lai
¢6 lién quan dén ngudn nang lugng mat troi.
Tic 1a ty 18 hoan vén diéu chinh rii ro cia
dién mat troi r, va su khac biét vé toe do tang
truong cua no, gilr lai chi phi co hdi cta cac
tiy chon dau tu.
Céc gia tri Wo(C), Wy(C) lan luogt 1a chi phi
tiét kiém cho mdi kilowatt gior phat dién chua
lap dat va lap dat ngudn dién mat troi, dong
thoi W'o(C) = do/dC, W o(C) = d?0/dC?, ta co:
dwW, =W, (C)dC +W, (C)(dC)?*/ 2 (3)
Vi: 8=W,(C)—CW,(C); néntaco:

d@ = dw, —W, (C)dC (4)
Trong cong thire (2), gia tri ki vong:

rodt = E[dg] = aCW, (C)dt +%02C2W0"(C)dt ®)

Téng hop céc phuong trinh trén ta c6 mo hinh
dau tu khong thé ddo ngugc:

(r—i)CWO'(C)+%c72C2\NO"(C)—rWO(C) ~0(6)

Tuy chon gia tri diu tw ngudn dién mit
troi khi khong cé cac diéu kién linh hoat
trong kinh doanh
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Khao sat tinh khong xac dinh cua cac lya
chon dau tu, chinh sach cua du 4n va tinh linh
hoat trong van hanh. Sir dung Ii thuyét
lyachon thuc(real option) dé xay dung mo
hinh Iya chon gia tri (cong suét) dau tu cho
du 4n nang lugng mat trdi trong ludi dién cod
ngudn phan tan. Yéu t6 chi phi cia phuong
phap luya chon thyc bao gém chi phi dau tu
hitu hinh nhu tong chi phi hop dong du én,
chi phi co hoi dé thuc hién céc lya chon dau
tw. Can nhic cac gidi han cua loi ich dau tu
truc tiép va chi phi lién quan ciia chung trong
mdt khoang thoi gian bén vimg voi tinh higu
qua day du. Bai viét nay phan tich hiéu qua
cia cac duy 4an dau tu ngudn dién phan tan
trong bon trudng hop sau: Truong hop 1, tly
chon dau tu ngudn dién phan tan; Truong hop
2: lap dat va van hanh cac t6 may phat dién
phan tan, c6 phuong thirc van hanh giam tai
nhung khong duge cat phu tai; Truong hop 3:
lap dat va van hanh cic té may phat dién phan
tan, nhung cho phép cit dién phu tai (phu tai
c6 loai co thé gian doan cung cép dién);
Truwong hop 4: Lap dit cac to may phat dién
phan tan, loi dung c6 phu tai c6 thé gian doan
dé khoi dong hay dimg t6 may.

Gia thiét ludi dién khong co cac diéu kién van
hanh linh hoat, tuy nhién c6 mot dung lugng
nhit dinh ngudn phat dién phan tan. Trong
truong hop 1, néu nhu gia thanh dau tu dién
mat trdi va gia ban dién twong dong, thi cac
nha diu tu ngudn dién phan tan thiéu dong
luc dau tu truc tiép, nhung sau mot khoang
thoi gian nha du tu ¢ thé dau tur bang cach van
dung cac tuy chon khac nhau. Ludi dién khong
nhan dugc lugng chi phi tiét kiém dién, nhung
¢6 thé nhan dugc hidu qua gia thanh co hoi dau
tu. Tinh toan gi4 tri co hdi diu tu biang phuong
phap chiét khiu dong tién:

Py —P N X(1+a) aC 16
Yoor rQ i Q
Trong d6: Ppg 14 gi4 tién dién cua dién mat troi;
P la gia dién cua cong ty dién luc; X la phi dung
tién dién hang nim cta ho gia dinh (tra cho

| (7)

cong ty dién Iyc); a 1a thué gia tri gia ting VAT;

Q dung luong dinh mirc clia to may.

Trong trudng hop 2, gié tri tiét kiém moi kWh 14

PDG—P+X(1+a)_£ (8)
r rQ i

Trong truong hop 1, st dung phuong phap

lwa chon thuc va cac diéu kién bién cua dau

tu du 4n dé xac dinh hiéu qua chi phi mdi

kWh ciia cdc ngudn phan tan khi khong giam

tai [8].

W,(C) = AC ™ )

I | d (10)
Al

1 r—i r—i 1Y 2r
——_ _ = £ £ 11
P 2 o \/( o’ 2) o’ (1)

Trong d6: A; 1a hang sd bién noi sinh; p,la
hang so xac dinh.

Trong do: A = —

Gia tri cac lua chon diu tu du an trong
diéu Kién Iréi dién khong ton tai phu tai cé
thé gian doan

Trong luéi dién nho khi khong ton tai phu tai
¢ thé gian doan, néu chi phi phat dién cao
hon gia tir cong ty dién luc (P) cung cép, thi
tuy chon giam tai s& dwoc st dung dé giam
ton that khong can thiét. Co6 thé xay dung
muc trg gia giam tai cao hon theo luat, hodc
¢6 thé mé rong dung lwong cua t6 may. Ca
hai phuong phap nay co thé lam giam dang ké
chi phi phat dién. Két hgp xem xét va khong
xem xét cac gia tri chi phi dau tu linh hoat
trong van hanh ludi dién nhd, gidi han C, va
C" l1an luot 1a [9]:

CIZO{PDG—PJrX(Ha)_M} (12)

r rQ Q

CIL:i[PDG—P+X(1+a)_I_d} (13)
r rQ Q

Ta thiy trong trueong hop 2 gid tri hién tai hiéu

qué chi phi cta cac tuy chon khac nhau la:

Pos —P+ X(1+a)_£(14)
r rQ i

W,(C)=AC " +

Trong d6 A, 1a hang sb.

65



Lé Xuén Sanh va Dtg

Tap chi KHOA HQC & CONG NGHE

185(09): 63 - 69

M&é hinh hi¢u qué vé chi phi dw 4n ning
lwong mit troi trong diéu kién lwéi dién
nhé ton tai phu tai cé thé gian doan

Trong ludi dién nho ton tai tai co thé gian
doan, cac ngudn dién mat troi s& thuc hién
cac tiy chon khoi dong va dimg ty dong dé
dap ung chi phi du tu. Phan tich gia tri hiéu
qua chi phi va gia tri hién tai rong ctia cac tuy
chon dau tu khac nhau trong diéu kién c6 thé
gian doan tai. Can cr vao diéu nay, dé tim ra
phuong an tdi wu va gia tri ddu tu trong cac
diéu kién khac nhau.

(1) Gia tri hiéu qua chi phi trong truong hop
3:Néu no tuong tng véi gia cua cong ty dién
luc cung cép, chi phi phat dién cua du an la
du cao, ludi dién s€ thyc hién tuy chon phu tai
gian doan. Nguoc lai, néu gia cong ty dién luc
cung cap dién P, chi phi phét dién cia du 4n
dugc giam xubéng mirc du thap, thi ludi dién
nhd s& thyc hién tiy chon md rong. Tai thoi
diém nay, t6 may phat dién co thé thu dugc
gi4 tri hién tai rong cua viéc tiét kiém chi phi
tr viéc mua dién cta cong ty dién luc. Do do,
gia tri hiéu qua chi phi ludi dién nhd trong
truong hop 3 1a:

W,(C) = ACA + ACH +M-£—% (15)
r

1 r—i r—i 1Y) 2r
=—— + —=| +— 16
% 2 o’ \/( o? 2) o? (16)
Trong do: Ay Az 1a hé s6 bién d6i cua hé

thong, A,> 0, Ag> 0;, 12 hang sd; Lo 1a lwong
tai c6 kha nang gian doan.

(2) Tinh toan gia tri hi€u quéa chi phi trong
truong hop 4: So v6i gia cung cap dién P, khi
chi phi phét dién cua dy an giam xubéng mirc
twrong dbi thap, dé tiét kiém chi phi ctua khach
hang, nguoi st dung luéi dién nho s€ xem xét
viéc ngét tai c6 kha nang gian doan va thyc hién
tiy chon khoi dong lai t6 may, gia tri hién tai
hiéu qua chi phi phat dién cua dy an la:

W,(C) = AC " (17)
Trong d6: A4 1a hing sb bién ddi trong hé
thong, B, 14 hang sb.
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Cong thirc (17) phan anh gia tri cua tuy chon
khoi dong lai t6 may.

Dong tién mit lya chon dau tw luéi dién
nhé theo cac diéu kién khic nhau

Trong céac diéu kién chi phi van hanh va phat
dién khéac nhau, cac nha dau tu ludi dién nhod
can phai lya chon trong mot loat cac lya chon
dau tu, tirc 1a gia tri hién tai rong cua dau tu
trg thanh mot chi s then chdt dé do luong
hi€u qua cua cac lya chon dau tu. Gia st rﬁng
trong hé thong ngudn phan tan, dy an dién
mat trdi hoa ludi co thé dat duoc hoat dong
khong gi6i han. Trong diéu kién loi ich chi
phi 1a Wi(C), va chi phi vén 1a i, gia tri hién
tai rong cua tuy chon m la:

Nay () =W,(C,)(P/ Ai,n)-K,  (18)

(P/ AL =[@+i) -1]/[i@+i)] 19
Xét trong truong hop 4, gia tri hié{l tai rong
cua tat ca céc loai tuy chon dugc thé hién bén
duoi:

(1) Khi tinh linh hoat hoat dong cua ludgi dién
nho khong dugc xem xét:

Ny (C| ) =W0(C|)(P/ Aji,n)— I, /Q (20)
(2) Khi tinh linh hoat trong hoat dong cuia
ludi dién nho c6 xem xét:

Npy (C) =W,(CH)(P/ A, —1,/Q (21)
(3) Khi chi phi phat dién cao:

Npy (Cis) =W, (Cs)(P/ Ai,n)—bl s /Q (22)

Npy (Cs) =W,(C)(P/Ai,n)—15/Q (23)

N, (C) =W, (C )P/ Ai,n)—1,/Q (24)
(4) Khi chi phi phat dién thap:

Ny (Cepp) =Wi(Copp )P T AT N) =1 1Q (25)
Noy (Copp) =W, (Cepp)(P/ Aji,n)— 1, /Q (26)

NPV(CR)ZWB(CR)(P/A!iin)_IR/Q (27)
Taco:w, (C,) =W,(C)) (28)
Trong do: C,,C-,C,,,Cq,C, ,Ccpp.Cr 2
gid1 han chi phi cho tung loai tiy chon.

Cong thuc (28) cho thiy doanh thu bién du
tu bi tri hodn sinh ra trong qua trinh cho doi
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thong tin nhu gia dién cia dy an dién mat
troi, v.v. bang chi phi can bién dau tu bj tri
hodn do gi4 tri hién tai rong thap trong thoi
gian thyc hién. Béi vi cac cong thic trén cod
ddc diém phi tuyén tinh cao, cho nén cin tng
dung ham Solver trong phan mém Excel dé
giai quyét yéu cau gia tri hién tai rong [10].
Vi du minh hoa

Gia sir trong diéu kién khong c6 tinh linh hoat
trong van hanh, Mot ludi dién nhd cia mot
khu vuc nao d6 c6 luya chon dau tu mét to
may phén tan dién mat troi voi cong sudt dinh
muc 12 500kW. Tubi tho thuc té cua td may
phat dién nay la 30 nam va chi phi st dung
hang thang cua hd dung dién 1a 900 ngan
dong. Két hop voi cic tham sb trong bang
1[3,6], van dung cac cong thirc ta cd dugc cac
tham s cho giai phap, két qua xem bang 2,
trong d6 By = 5,045 va B, = -4,045.

Bang 1. S6 liéu ciia cac tham s6

Tham| Ponvi | Giatri [ThamPon| Gia tri
50 s6 | vi
Pos |10°&/kWh| 1,95 o 0,07
P [10°%#/kWh| 1,05 r 0,06
5 0,05 X |10°d| 10800
a 0,06 Q | kw 4380000
r 0,05 a 0,2
o 10%d  [15000000] n 10
Lp kW 550000 b 0,7
Bang 2. Dir liéu tham s6 tuy chon chi phi va tuy
chon ddu tw
Tuy Gid | Tuy |Pon|Gia tri
chon chii Pon vi tri | chon | vi |(x10°
phi diu tr

C, |10°%#/kwnh|1,065] 1, [10%d]| 1650

ct, [10°%d/kwn|0,801| 14 [10%d| 9000

Ceoap |10°%d/ kWh[1,269| lcap |10°d] 3150

C. |10°%&/kwn][1,201| 1, [10%] 1110

Cr |10°#/ kWh|0,945| 15 [10%d]| 1380

Cs |10°d/kWh|0,714| 15 [10°%d| 1710

C.s |10°&/kWh|1,374] 1.5 [10°d| 96000

Béng cach thay thé gia tri ctia cac tham sb, ta
c6 thé thu duoc gia tri loi ich chi phi va gia tri
hién tai rong ciia cac tiy chon dau tu trong
cac diéu kién khac nhau, két qua bang 3.

Bang 3. Két qua tinh todn hiéu qua chi phi dd‘u‘tu
va gia tri hién tai rong cia dz_t‘dn trong cdac diéu
kién khdc nhau (10°dong/ kWh)

Trwon | Chi phi | Hiéu qua chi | Gia trj hién

g hop |tiy chon | phi diu tw tai rong
1 C 44,04 761,07
2 Cis 362,85 3143,28
3 Cs 1709,49 3823,98
4 Cw 2439,36 4218,09
1 ch 859,09 5694,60
2 Cecap 631,44 3727,05
3 Ccapr 2833,53 7216,80
4 Cr 4538,73 6866,07

Bang 3 cho thdy gia tri cia Wo(C), W,(C),
W,(C), W3(C) trong cac tuy chon khac nhau.
Tir bang c6 thé thay, khi chi phi tiy chon phat
dién C thép, trong tiy chon W1(C) va Ws(C)
quyén mo rong thoi gian va cac quyén khoi
dong lai td may tuong tu nhau. Nguoc lai, khi
chi phi phat dién C tuong d6i cao, quyén luya
chon giam phu tai trongWy(C) va W,(C)
tuong tu nhu céc tuy chon gidn doan phu tai.
Trong cac quyét dinh khac nhau s& sinh ra cac
phuong an t6i wu va gia tri tiy chon tdi wu la
khac nhau. Dya trén diéu nay, co thé khai
thac cac loai tuy chon dau tu ndi bo ngudn
dién dang phan tan.

(1) Tir két qua phan tich loi ich chi phi cua
tiy chon dau tu, giita viéc xem xét va khong
xem xét tinh linh hoat ciia hoat dong, nha dau
tu s€ lya chon tinh linh hoat ctia hoat dong,
khi chi phi phat dién cao, ho s€ chon trudong
hop 4 vé6i quyén lwa chon gian doan phu tai
va khi chi phi phat dién rat thap, s& chon khoi
dong lai t6 may.

(2) Tir quan diém vé gia tri hién tai rong cua
loi ich chi phi dau tu tiy chon, trong diéu
kién loi ich chi phi va chi phi vbn hién co,
quyét dinh t6i wu cia nha dau tu 1a: giira viéc
xem xét va khong xem xét tinh linh hoat cua
hoat dong, s€ Iua chon quyén dau tu trudong hop
1. Khi chi phi phat dién tuong ddi cao, s& chon
truong hop 4 vai tiy chon gian doan phu tai.
Nguoc lai, néu chi phi phat dién thép, sé lua
chon tily chon mé rong cua truong hop 3.
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Do bt ky chi phi ddu tu nao ciing thdp hon
gi4 tri giéi han dau tu, cho nén khi C > C,, thi
Wy(C) moi cd y nghia. Do gia tri tuy chon
dau tu tai diém C, chinh x4c bang véi gia tri
hién tai tiét kiém chi phi, dan dén kich hoat
hanh vi dau tu.

C, > CY cho théy rﬁng sau khi xem xét tinh
linh hoat ctia hoat dong ludi dién nho, n6 day
nhanh dau tur dy an. Trong tinh hinh chi phi
phat dién tang lién tuc, ludi dién nho cod thé
mua dién tir cong ty dién luc hodc ap dung
cac bién phap yéu cau nhu khuyén khich giam
phu tai. Do d6, tinh linh hoat ctia hoat dong
lam giam mirc d6 khé cua dau tu luéi dién
nho thong qua ting gi tri hién tai rong cua t6
may phat dién phan tan da dugc cai dat.

KET LUAN

Bai bao tng dung li thuyét Iva chon thyc
trong viéc ra quyét dinh dau tu dy 4n dién mit
troi dang phan tan, xem xét nhan t6 khong
chic chin trong dau tu, chi phi va tinh linh
hoat trong hoat dong nhu mot gia tri. Phén
tich gia tri loi ich cta cac du 4n dau tu phat
dién dang phén tan trong cac diéu kién hoat
dong khac nhau. VVa théng qua mé hinh gia tri
hién tai rong dé tién hanh t6i wu hoa quyét
sach va danh gia cac tuy chon tir d6 thu dugc
gia tri thuc té dau tu du 4n nguén dién mat
troi. Viéc phat trién va van hanh luéi dién
nhoé, nhét 1a khi c6 cac chinh sach cua thi
truong dién s& c6 nhidu yéu t6 khong xac dinh
anh huéng dén viéc dau tu ngudn dién phan
tan ma can phai nghién ciru sdu hon va toan
dién. Nhu anh huéng cia sy bién dong gia,
gi4 thanh dau tu cta cac vang khac nhau hay
anh huéng cia chi phi van hanh, can tién
hanh phan tich dé dat dugc cac quyét sach va
gi tri dau tu hiéu qua.
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SUMMARY
ANALYZING THE INFLUENCE OF THE MICROGRID OPERATION
METHOD TO SOLAR POWER PROJECT INVESTMENT

Le Xuan Sanh”, Nguyen Tuan Anh
Electric Power University

In microgrid, investment efficiency of grid-connected distributed generator projects are affected by
grid operation mode. Consequently, in order to find optimal solution and cost for these projects,
this article introduces the basic characteristics of microgrid operation with different scenario on
load. Decisive model for investing in distributed generator is established, using real selection
method approach to obtain the investment cost, based on the flexibility of microgrid operations.
The effective cost, net present value of the investment options, optimal choice of design and
investment value are analyzed in 4 funcional cases with different on load in microgrid.

Keywords: flexibility operation; investment value; microgrid; project investment decision; real
options
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