PHAN TiCH RUI RO CUA DU AN THUY PIEN PAK LAY
BANG PHUONG PHAP MO PHONG MONTE CARLO

PHAM THI TRANG
Truong Pai hoc Bach Khoa, Pai hoc Da Ndng

Toém tat: Du dn thity dién Pdk Lay sau khi duoc xdy dung sé tao ra nhiéu gid tri vé kinh té, vin
hod-xd hoi, moi truong trong huyén Tu Mo Rong ndi riéng va tinh Kon Tum néi chung. Pé la nguon
phdt dién, bo sung thém nguon dién tai chd, gop phdan chu dong nguon dién khi cé su co ludi dién
quoc gia. Noi dung ciia bai bdo nay nham danh gia miic dé rui ro cua du dn theo phuong phdap mo
phdng Monte Carlo. Két qud tinh todn cho phép ddnh gid hiéu qud tdc dong cia cdc yéu té ngdu
nhién dén du dn, dong thoi dua ra kién nghi trong viéc lua chon ham phdn phoi sic dung trong phdn

tich rui ro cua cdc du dn thity dién.

1. DPAT VAN PE

Viét Nam dang trén da hoi nhap kinh t€ toan
ciu nén viéc hang loat nha may thiy dién da va
dang xay dung s& gép phan ddng ké cho nhu ciu
nang lugng dién cta quoc gia, dong thoi thic
ddy su tang trudng nén kinh t€ quéc dan. Do vay
viéc sém chu dong nhan dang, phan tich, danh
gia rui ro cua cac du an thiy dién néi chung va
thuy dién Pak Lay néi rieng dé c6 bién phédp
kiém sodt va giam thiéu cdc tdc dong xau 1a hét
stic can thiét nhdm dam bdo tinh kha thi, hiéu
qua cia du 4n trong viéc khai théc triét dé nguén
tai nguyén vo gia nay.

Phan tich rui ro tai chinh 1a mdt trong cac
giai doan quan trong cua cong viéc quan ly rui
ro du 4n dau tu. Trong d6 phuong phiap mo
phong rui ro dugc coi la phuong phap thanh
cong nhat trong tit ca cac phuong phap dugc st
dung dé phan tich rti ro. Tuy nhién van dé quyét
dinh su thanh bai cua viéc phan tich rui ro bang
mo phong la tim dugc chinh xac phan bo xac
sudt clia cac bién dau vao.

Trong bai bdo nay chiing to6i phan tich rii ro
du 4n ddu tu thiy dién Dak Lay bang cach st
dung phuong phap mo6 phong Monte Carlo cho
truong hop dién luong giam 10% va von dau tu
tang 10% thi lic d6 xem nhu bién dau vao thay
déi 1a mot qud trinh ngdu nhién va két qua dau
ra NPV, IRR, B/C ciing xem nhu la mot qua
trinh ngdu nhién.

2. CAC THONG SO BAN PAU CUA THUY PIEN
PAK LAY

Cong trinh thiy dién Dak Lay thuoc dia phan
xa Ngoc Lay, huyén Tu Mo Rong, tinh Kon
Tum cdch thi xa Kon Tum khoang 80km vé phia
Bic theo Tinh 10 672 va Quéc 16 14.

a.Cdc thong so dé phan tich hiéu ich kinh té

- Thoi gian xay dung trong 2 nam,

- Tudi kinh t€ ctia du 4n: 30 nam,

- Khau hao cong trinh : 20 nam,

- Khau hao thiét bi: 15 nam,

- Gia ban dién: 4,2 cent,

Céc thong s6 co ban cua du an

Cac thong so Pon vi Gia tri
Ef}lllig?nng trung 10° KWh 11,70
bién luong mia mua | 10°kWh 5,36
bién luong mia kho | 10°kWh 6,34
Von dau tu 10° déng | 53,728
Von thiét bi 10° dong 19,129

- Hé s6 chiét khdu xa hoi (tinh theo binh
quan gia quyén) : 8,62 %

- Chiét khau tinh toan hiéu qua tai chinh
phuong an goc = 8,65%

- Chiét khau khi von tang 10% = 8,73

- Chi phi khai thac va van hanh:

O&M =1.5%VDT

b. Lua chon truong hop phdn tich rui ro cua
du dn
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Theo Quyét dinh s6 2014/Qb - BCN cua Bo
cong nghiép vé Ban hanh quy dinh tam thoi noi
dung tinh toan phan tich kinh t&, tai chinh dau tu
khung gid mua béan dién cdc du 4n nguén dién, rii
ro ctia du an dugc tinh cho cac truong hop sau:

- bién lugng giam 10%

- Von dau tu tang 10%

- bién lugng giam 10% va Von dau tu tang
10%

Trong thuc t€, qua trinh tinh toan phan tich
rli ro voi 1 tham s6 dau vao nhu truong hop dién
lugng giam 10% hay von dau tu tang 10% la rét
don gian va cho két qua chinh xac. Do vay, &
day ta chi quan tam gidi quyét van dé rui ro voi
2 bién dau vao thay ddi gay tic dong manh dén
du an do6 la truong hop dién luogng giam 10% va
von dau tu tang 10%.

3. PHAN TICH RUI RO THEO PHUONG PHAP
MO PHONG MONTE - CARLO

Mo phong Monte - Carlo, con goi 1a phuong
phap thir nghiém thong ké (Method of Statistics)
la mot phuong phap phan tich mo ta cac hién
tugng c6 chia yéu t6 ngau nhién (nhu rhi ro
trong du 4n) nham tim ra 10i gidi gn ding. Mo
phong dugc st dung trong phan tich rui ro khi
viéc tinh todn bang cach giai tich qud phic tap,
tham chi khong thuc hién duoc.

Vi vay viéc udc luong phan phdi xac suit cua
chubi dong tién té rat khé khan, nhat 1a khi cac
bién ngau nhién d6 lai tuong quan véi nhau.
Trong truong hop nay, st dung phuong phiap mo
phong s& don gian hon nhiéu. Thuc chat cia mo
phéng Monte Carlo la 1dy mot cach ngiu nhién
cic gid tri ¢ thé c6 clia cdc bién ngiu nhién &
dau vao va tinh ra mot két qua thuc nghiém cta
dai lugng cén phan tich. Quéa trinh d6 lap lai
nhiéu lan dé c6 mot tap hgp du 16n céc két qua
thit nghiém. Tinh toan thong ké cac két qua do
dé c6 cdc dic trung thong ké can thiét cla két
qua cn phan tich.

4.SU DUNG CHUONG TRINH CRYSTAL BALL
MO PHONG RUI RO

Crystall Ball 1a mo6t chuong trinh than
thién véi nguoi st dung, va dung nhiéu dé hoa
vé€ phan tich rui ro va du bdo nhim gitip loai trix
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yéu t6 bat dinh khi ra quyét dinh. Thong qua stic
manh mo6 phong, Crystall Ball da tré thanh mot
cong cu hiéu qua trong tay cua nhitng nguoi ra
quyét dinh.

Mo phong Monte Carlo trong Phan mém
Crystall Ball ¢6 nhiéu dang phan phoi xdc sudt,
do vay viéc xac dinh dugc chinh xdc ham phan
phdi xdc sudt clia cac bién dau vao l1a yéu to
dinh su thanh bai ctia viéc phan tich rui ro bang
mo phong.

Trong truong hgp phan tich: Vén dau tu tang
10% va dién lugng giam 10%, Do cac bién dau
vao c6 su bién thién theo tinh chét 1 chiéu chi c6
tang hodc chi c6 giam nén viéc lua chon dang
phan phoéi cta tham s6 can dugc so sanh va lua
chon hop ly. & day c6 thé st dung 2 dang phan
phoi tuong déi phu hop véi so liéu tinh toan la:
Phan phoi déu va phan phoi tam gidc.

a. Dang phdn phoi déu (The Uniform
Distribution): Tat ca cac gia tri trong khoang tir
gid tri t6i thiéu t6i gid tri t6i da déu xudt hién véi
mot kha nang nhu nhau.

Ham phan phoi xac sudt

1

— <x<b
f0)={b-a e
0 x<a and x=b
Ham phan phdi cong don
0 x<a
F(x)= r-d as<x<bh
b-a
1 x>b
+b
Trung binh: a2
b-a

Do lech chudn

V6i a= la gid tri min, b la gid tri max,
—o<a<b<owo

b. Dang phdn phoi tam gidc

Phan phoi tam giac phu hop véi truong hop
ma thong tin vé qua khd khong ddy da, nhung
biét duoc gia tri min, max va cac gia tri thuong
xuyén xay ra nhét cta bién ngiu nhién. Phan
phoi tam giac dugc hoan thién theo ly thuyét boi
né c¢d 3 tham s6: Mininum, Likeliest, va Max.

Céc tham s6 : Minimum, gia tri min a & day



— o0 < g <oo; Gid tri ¢6 kha nang xay ra nhat m,

6 ddy _w<g<m<oo; Vva Maximum,
maximum gid tri b, 6 ddy — o< g<m<b < 0>
nhung a<b.
Ham phan phoi xac suat (PDF)
_2xma) e
(m—a)(b-a)
B 2(b - x)
f(x)= 7(b—m)(b—a) m<x<b
0 x<aand x>b

Ham phan phéi cong don (CDF)

0 x<a
% as<x<m
flay=q ke
1—& m<x<b
(b-m)(b-a)
1 b<x
Trung binh a+tm+b
3

Do léch chudn

\/az +m* +b*> —am—ab —bm
18
Phan b6 tam gidc chudn dat dugc khi a = 0,
m=1/2,b=1
¢. M6 hinh dang phdn phoi

Cell T3: Uniform Distribution

Assumption Name: [T3 Frefs
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53.729 55.071 56414 57.758 53101
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Hinh 1: Ham phdn phoi déu voi
von dau tu tang 10%

Cell T3: Triangular Distribution
Assumption Name: [T3

Probability

53.728 55.071 56,415 57.758 53.101

» [53.728 PREERTT
Min |EEE Likeliest|53.728 Max (59101
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Gallery | Correlate... | Help |

Hinh 2: Ham phdn phoi tam gidc
voi von dau tu tang 10%

5. KET QUA PHAN TICH RUI RO DU AN THUY
PIEN PAK LAY THEO PHUONG PHAP MO
PHONG MONTE CARLO.

Két qua mo6 phong duge tinh toan cho 2 quan
diém: Phan tich hiéu ich tai chinh clia chii ddu
tu, va phan tich hiéu ich kinh t€.

a. Két qua mo phong khi chon tham sé ddu
vao dang phadn b déu.

TH 1:Phan tich hiéu ich tai chinh
Bdng la. Cdc tham s6 thong ké

; Phan tich tai chinh
So liéu R
. . (Chu dau tu)
thong ké
NPV FIRR B/C

S6 1an mo phong 10000 | 10000 | 10000
Gia tri trung binh -0,12 8,6% 1,00
Gi4 tri gilta -0,11 8,6% 1,00
Phuong thiic --- --- ---
Do léch chuidn 1,94 0,7% 0,03
Phuong sai 3,78 0,0% 0,00
Do xién 0,01 0,02 0,00
Heé s6 tuong quan

Kurtosis 1,79 1,79 1,79
Hé so bién déi -16,18 0,08 0,03
Pham vi cuc tiéu -3,48 7.4% 0,95
Pham vi cuc dai 3,24 9,8% 1,04
Do rong khoang 6,72 2,4% 0,09
Tiéu chuén sai s6

trung binh 0,02 | 0,01% 0,00

TH 2: Phan tich hiéu ich kinh t&
Bdng 1b. Cdc tham s6 thong ké

So liéu Phan tich kinh t¢€
thong ké NPV | EIRR | B/C
S6 1an mo phong 10000 10000 | 10000
Gia tri trung binh 3,33 10,8% 1,06
Gi4 tri gilta 3,34 10,8% 1,06
Phuong thitc - --- ---
Do lech chuidn 1,38 0,3% 0,02
Phuong sai 1,90 0,0% 0,00
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Hinh 1.a. M6 phong Monte Carlo véi ham

phdn bo déu xdc dinh cdc gid tri
Phan tich hiéu ich tai chinh ctia chu dau tu

Forecast: NPV
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141 Qutliers
| 128

FrequencyChart

74 0,08
Tydong
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FrequencyChart
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%
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FrequencyChart

Frequency

Hinh 1.b. Phdn tich hiéu ich kinh té

Forecast: NPV

3Outliers
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FrequencyChart
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b. Két qua mo phong khi chon tham sé ddu
vao dang tam gidac

THI1: Phan tich hié¢u ich tai chinh
Bdng 3.a. Cdc tham so' thong ké

Phan tich tai chinh

So liéu Y ox
o (Chu dau tw)
thong ké
NPV FIRR B/C

S6 14n mo phong 10000 10000 | 10000
Gia tri trung binh 0,97 9,0% 1,01
Gia tri gitta 1,24 9,1% 1,02
Phuong thiic --- --- ---
Do lech chudn 1,60 0,6% 0,02
Phuong sai 2,56 0,0% 0,00
Do xién -0,55 -0,53 -0,56
Heé s6 tuong quan

Kurtosis 2,34 2,32 2,35
Hé s6 bién déi 1,65 0,06 0,02
Pham vi cuc tiéu -3,33 7,5% 0,95
Pham vi cuc dai 3,24 9,8% 1,04
Do rong khoang 6,57 2.3% 0,09
Tiéu chuén sai s6

trung binh 0,02 0,01% 0,00

Bdng 3.b Bdng tdn sudt két qud cua

NPV, FIRR, B/C
Phan tich tai chinh
. (Cht dau tu)
Phan tram
NPV FIRR
Y ea B/C
(Tydong) | (%)
100% -3,33 7,50% 0,95
90% -1,42 8,10% 0,98
80% -0,52 8,50% 0,99
70% 0,14 8,70% 1,00
60% 0,73 8,90% 1,01
50% 1,24 9,10% 1,02
40% 1,71 9,30% 1,02
30% 2,15 9,40% 1,03
20% 2,52 9,50% 1,03
10% 2,88 9,70% 1,04
0% 3,24 9,80% 1,04

Hinh 2.a. M6 phong Monte Carlo vdi ham
phdn b bo tam gidc xdc dinh cdc gid tri
Phan tich hiéu ich tai chinh cua chu dau tu

10.000 Trials

FrequencyChart

Forecast: NPV

10.000 Trials

z I
£ g
TH 2: Phan tich hiéu ich kinh t&
Bdng 4.a. Cdc tham so' thong ké
S6 liéu Phan tich kinh t¢
thong ké NPV EIRR B/C
S6 1an mo phong 10000 10000 | 10000
Gia tri trung binh 4,46 11,1% 1,07
Gi4 tri giita 4,55 11,1% 1,08
Phuong thiic --- --- ---
Do léch chuidn 1,12 0,3% 0,02
Phuong sai 1,26 0,0% 0,00
Do xién -0,46 -0,47 -0,46
Heé s6 tuong quan
Kurtosis 2,75 2,78 2,75
Hé s6 bién déi 0,25 0,02 0,02
Pham vi cyc tiéu 048 | 10,1% | 1,01
Pham vi cuc dai 6,64 11,6% 1,11
Do rong khoang 6,16 1,5% 0,10
Tiéu chuén sai s6
trung binh 0,01 0,00% 0,00
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Bdng 4.b. Bang két qud tan sudt TH tham s6 dang TH tham s6 dang phan
— phén phoi déu phdi tam gidc
Phin tes v Phan %“i};{]ﬁ“h e Phan tich tai chinh Phan tich tai chinh
an tram
(Ty dong) | (%) B/C NPV | FIRR g, | NPV | FIRR | o/
y cong © (ty dong) | (%) (ty dong) | (%)
100% 048 | 10,10% 1,01 -3.48 74 1095 333 | 75 ]095
90% 2,92 | 10,70% 1,05 Phan tich kinh t& Phan tich kinh t&
80% 3,50 | 10,90% 1,06 NPV EIRR | .| NPV [EIRR | .
70% 391 [ 11,00% 1,07 (ty dong) | (%) (ty dong) | (%)
60% 424 11,00% 1,07 0,05 10,0 [1,00] 048 | 10,1 | 1,01
50% 455 11,10% 1,08 Chil thich:
40% 4,86 | 11,20% 1,08 NPV: GiA tri hién tai rong
30% .17 | 11,30% 1,09 IRR, FIRR, EIRR: Suit thu lgi noi bo
20% 5,50 | 11,40% 1,09 B/C: T¥ 56 loi ich - chi phi
10% 587 | 11,40% 1,10 o Py sOloLIch -chipht -
0% 6,64 | 11.60% 111 Tt két qua phan tich phan tich rui ro cho

Hinh 2.b. M6 phong Monte Carlo vdi ham
phdn bo bo' tam gidc xdc dinh cdc gid tri
Phan tich hiéu ich kinh t&

truong hop von dau tu tang 10% va dién luong
giam 10% ta thdy du an cong trinh thuy dién
Dak Lay dat hiéu ich kinh t&, tuy nhién 1a du 4n
dang BOO, do d6 hiéu qua ctia n6 phu thudc vao
kha nang huy dong von, ch€ do vay tra, 1ai suat
vay,... Vi vy, mudn két luan du an c6 kha thi
hay khong phai phai xem xét hiéu ich tai chinh.
Trong truong hop nay, du dn khong kha thi vé
mat tai chinh.

Cong trinh x4y dung nam trong ving dac biét
khé khan lai cho hiéu qua vé kinh t&€, Do do,
trong trudong hop rui ro nhat nhu da néu xay ra
thi can c6 chinh sdch hé trg, uu dai vé thu€ sudt
cia Nha nuGc nhim giam t6i da thiét hai cho
Chu dau tu.

Mat khac, ta so sanh két qua mo phong véi
két qua cua qua trinh tinh toan chinh xac: Két
qua tinh todn:

Forecast: NPV
10.000 Trials FrequencyChart 161 Outliers
019 188
£ J
= o
= =
[} =
S 3
=}
& 2
3,9¢
Tyd
Forecast: EIRR
10.000 Trials FrequencyChart 161 Outliers
019 192
144
2 -
= o
= -1
] =
2 s
=
o 2
11,0%
%
Forecast: BIC
10.000 Trials FrequengyChart 161 Outliers
188
2 by
£ =
= @
= =
=] =
E 2
=]
[
& )

Phan tich tai chinh
(Chu dau tu)
NPV (Ty dong) FIRR (%) B/C
-3,47 7,4 0,95
Phan tich Kinh té
NPV (Ty dong) EIRR (%) B/C
0,03 10,0 1,00

6. KET LUAN VA KIEN NGHI.

Dé du 4n dugc hiéu qua thi khi phan tich du
an cac yéu t6 nhu NPV>0, FIRR hoac EIRR
phai 16n hon suat chiét khau 1a 8,73 va ty so
B/C phai 16n hon 1.

Két qud moé phong
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Két qua mo phong véi tham s6 ddu vao dang
phdn phoi déu cho két qua tuong doi chinh xéac
va gan vai thuc té tinh todn.

Do vay trong truong hgp phan tich ruai ro cua
cac du an thuy dién c6 tham s6 bién thién theo
tinh chat 1 chiéu thi nén chon dang phdn phoi
déu cho tham s6 dau vao.
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Abstract
RISK ANALYSIS OF DAK LAY HYDROELECTRIC PROJECT
WITH MONTE-CARLO SIMULATION METHOD

Dak Lay hydroelectric project was built, which will create many account about economics,
cultural - social, environmental in Tu Mo Réng district aside and in Kon Tum province generally
speaking. That is atom, to add electricity in home, contribution voluntary electricity when have
occasion. This paper presents the method of determination of risk of the plant with the Monte carlo
simulation. The calculation results allow to evaluate the efficient of random element to the plant,
forward to in choose functional distribution which use, its served for risk calculation and analysis
of the hydroelectric project.
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