NGHIEN CUU XAC BINH CAO TRINH HOP LY CUA NHA MAY THUY BIEN PA CHIEN
TRONG HE THONG THUY BIEN BAC THANG

Lé Xuan Kham?

Tom tit: Viét Nam hién nay, thiy dién van chiém mét ty trong Ién va 1a nguon cung cdp dién chii yéu,
ddc biét 1a vao cac gio cao diém. Su phét trién cua thiy dién da hinh thanh nén hé thong thuiy dién bdc thang
trén cdc luu vuc song. Trong hé thong thiy dién bdc thang thi cé nhing hé thang nha may thiy dién ¢ béc
trén khong bi ngdp trong muc nuwéc ho bdc dudi, hodc co nhing hé thang nha may thuiy dién bdc trén nam
trong 10ng ho bdc thang dwéi. Trong bai bao nay, tac gid gidi thiéu cdch xdc dinh cao trinh hop Iy ciia nha
may thiy dién trong hé thong thity dién béc thang, dp dung cho nha may thiy dién Pa Chién. Pady ciing 3 tai

ligu dé tham khao dé tinh todn, thiét ké cho nhitng nha may thiy dién twong tu.
Tir khéa: thiy dién béc thang, cao trinh hgp 1y, kinh té nang lweng

I. PAT VAN PE

Viét Nam 1a quéc gia dang phat trién véi toc do
tang GDP binh quan giai doan 2000-2006 la
7,5%/mam. Viét Nam ciing 1a mét trong nhitng nu6c
c6 te do tang trudng kinh té cao trén thé gioi va van
c6 thé duy tri & mirc do cao sau cudc khang hoang
kinh té thé gisi giai doan 2007-2009. Dé c6 thé dam
bao duoc su tang truong d6 voi muc tiéu téi nam
2020 Viét Nam s& la qudc gia cong nghiép thi can
phai ¢ sy dap tmg du va 6n dinh cac nhu cau vé
dién. Theo thdng k& nhu cau dung dién nim 2005 1a
53,6 ty kWh/nam, dy bao nam 2010 la 87,82 ty
kWh/nim va nim 2020 nhu ciu vé& dién s& ting gip
d6i, day 1a mot van dé cap thiét hién nay [1].

Pé dap tmg dugc nhu cau do, hé thong dién phai
ngay cang phat trién. Cac ngudn phat dién truyén
thdng nhu: thuy dién, nhiét dién than, dau khi...van
tiép tuc duoc khai thac va xay dung. Bén canh do
cac ngudn dién méi nhu: dién nguyén t, dién gio,
dién mat troi ciing dang dugc nghién ctu va sém
dua vao sir dung. O nuéc ta hién nay thiy dién van
chiém mét ty trong lon va l1a ngudn cung cip dién
chi yéu, dic biét 1a vao cac gio cao diém.

Sy phat trién caa thay dién da hinh thanh nén hé
thdng thuy dién bic thang trén cac luu vuc song.
Trong hé thdng thay dién bac thang thi c6 nhitng hé
thong nha may thay dién & bac trén khdng bi ngap
trong muc nudc hd bac dudi, hoat dong cua nha may
khong phu thugc vao su dang ha muc nuéc trong hd
dudi. Tuy nhién ciing c6 nhitng hé théng nha may
thuy dién bac trén nam trong long hd bac thang
dudi. Khi d6 nha may bac trén c6 thé tan dung dugc

! Truong Pai hoc Thuy loi

cot nudc phat dién khi muc nuéc hd cua thuy dién
bac dudi xudng thip trong mua kiét nhung dong thoi
ciing tang chi phi xay dung do phai dim sdu nha may
xudng. Bai toan dit ra la xac dinh cao trinh ctia nha
may thiy dién nén dé ngap hay khong ngip trong
muc nudc cia hd dudi va néu dé ngap chan thi nén
dim nha may xudng d¢ sau bao nhiéu dé dam bao du
&n c6 hiéu qua tot nhat. Vi vay, trong bai béo nay tac
gia gidi thiéu cach xac dinh cao trinh hop 1y cua nha
may thiy dién trong hé thong thuy dién bac thang,
4p dung cho nha may thiy dién P4 Chién. Pay ciing
|4 tai lidu dé cac nha thiét ké tham khao dé tinh toan,
thiét ké cho nhitng nha may thuy dién tuong tu.

11.COSOLY THUYET

Khi xay dyung nha may thiy dién trong hé théng
thily dién bac thang, néu nha may khong dat ngap
trong 1ong hd bac dudi thi khdng chiu su dnh hudng
cua sy dao dong muc nudc hd bac dudi, nha may
hoat dong gén nhu doc lap. Muc nudc ha luu nha
may dugc xac dinh theo quan hé luu lwgng va muc
nude ha lwu trong kénh xa. Néu dim sau nha may
xudng ngép chin trong 10ng hd bac dudi thi muc
nude ha luu ciia nha may con phu thude vao su dao
dong cua myc nudc hd bac dudi. Do su dao dong
muc nude cua cac hd diéu tiét dai han 13 khé Ion nén
céc nha may béc trén c6 thé tan dung dwoc su chénh
léch cot nude khi mue nude hd bac dudi xuéng thép
trong muia kiét. Dé c6 thé ha nha may xudng thi can
lam ngudng & kénh xa dé khong ché muc nudc ha
luu nhé nhit dam bao cho cao trinh lip may thoa
mén diéu kién khi thyc cia turbin.

Dim sau nha may xudng s& ting duoc cot nudc
phat dién, qua tinh toan thuy ning ta tinh dugc gia
tri dién lugng ting thém véi mdi mét chidu siu ha
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xudng. Pong thoi dim su nha may xudng ciing 1am
tang chi phi xdy dung do ting khdi luong dao dép
ciing nhu khdi luong bé tdng nha may.

Tur gia tri dién ndng va chi phi tang thém thong
qua tinh toan kinh té ning luong ta s& xac dinh dugc
gié tri hién tai rong la hiéu cua loi ich qui vé hién tai
va chi phi quy v& hién tai.

Nhu vay viéc dim sdu nha may xudng mang lai
loi ich thiét thuc d6 14 ting san lugng dién, trong khi
d6 chi phi c6 thé ting khoéng nhiéu so véi loi ich thu
dugc, van dé anh huong dén moi truong va tac dong
dan sinh kinh té ciing khong thay d6i nhiéu so véi
phuong 4n khong ngap chan. Pé danh gia chinh xac
hiéu qua cta viéc ha cao trinh nha may xuéng can
thdng qua tinh toan thuy ning va kinh té ning luong,
tir d6 ta cling xac dinh dugc cao trinh muc nude ha
Iwu nhé nhét hop 1y hay chinh 14 x4c dinh dwoc do
dim sau mang lai hiéu qua kinh té t6t nhat [2][3].

I1.1. Tinh toan thiy ning

Tinh toan dién nang theo gio sir dung trong ngay:
Cong thirc tinh toan thiy nang: N=K.Q.H

Trong d6: K: Hé sb cong sudt; Q: Luu luong
phat dién (m%s); H: Cot nudc phat dién (m); H = Zy
~Zn(Q) - hu(Q); Zu: Myc nudc thugng luu(m);
Zn(Q): Muc nuée ha Iuu (m); hy(Q): Cot nuée tén
that tmg v6i luu luong phat dién (m).

Muc nudc ha luu xac dinh nhu sau: Ddi véi
phuong an khong ngap chan, myc nudc ha luu duoc
xac dinh tng voi luu lugng phat dién theo quan hé
luu lwgng va muc nuée ha luu; Doi voi phuong an
dit ngdp chan, do nha may dit ngap trong 1ong hd
bac dudi nén muc nude ha luu khong chi phu thude
vao luu luwgng phat dién ma con phu thuéc vao su
dao dong muc nudc cla hd bac dudi. Néu muc nude
hd dudi nhé hon cao trinh day kénh xa cia nha may
thuy dién bac trén thi muc nudc ha luu duge xac
dinh theo quan hé Iuu lvong va muc nude ha luu;
Néu myc nude hd dudi 16n hon cao trinh day kénh
Xa cua nha may thuy dién bac trén thi muc nude ha
luyu 14y theo muyc nude cta hd dudi.

Dé tinh toan thity ning ddi v6i tram thay dién thi
tly thudc vao ting dir 4n cu thé ma c6 thé tinh toan
diéu tiét ngay, diéu tiét ndim hodc diéu tiét nhiéu nam.

11.2. Kinh té ndng luwong

- Viéc phén tich cac du an dugc ap dung hién nay
¢6 thé phan thanh cac nhoém phuong phap: Nhom chi
tidu gia tri hién tai rong (NPW), nhém suit thu loi
ndi tai (IRR), nhom chi tiéu ty s loi ich — chi phi
(B/C), nhém ty s6 loi nhuan va vén dau tu B/K va
nhom hiéu qua chi phi C.

- Trong pham vi ctia bai bao, tac gia chi dung chi
tiéu gia tri hién tai rong (NPW) dé phén tich hiéu
qua kinh té. Gi4 tri hién tai rdng hay gia tri hién tai
thuan 1 hiéu sé giita thu nhap va chi phi cua du an
trong vong doi kinh té cua nd duge quy vé hién tai,
NPW = PWB - PWC

PWB = Z )t, z(1+|)"

Viviy NPW = ; (1+ o Z (1+ |)‘

Trong dé: Bi: Doanh thu ¢ thoi doan t hodc gia tri
thu hoi khi thanh 1y tai san d& hét tudi tho hay da
hét thoi ky ton tai cua du an, vén luu dong thu hdi &
cudi doi du an; Cy: Chi phi bo ra ¢ thoi doan t bao
gom vén dau tu, chi phi van hanh khéng c6 khiu
hao co ban; n: S6 thoi doan trong thoi ky phan tich
du an; i: Suét thu loi.

Moi du an khi phan tich tai chinh néu: NPW>0
thi du 4n c6 hiéu qua; NPW = 0 thi dy 4n hod vén;
NPW<O0 thi dy an khéng hiéu qua va khong nén dau
tu. Khi so sanh gitta cac phuong an véi nhau thi
phuong 4n nao c6 NPW 16n nhat thi phuong an do
hiéu qua nhat.

11.3. Xay dung méi quan hé giita cic dai irong

Lua chon phwong phap gia tri twong dwong dé
lam co s so sanh gilra cac phuong an. Tinh toan véi
vong doi kinh té n =30 ndm, hé sb chiét khiu i=10%,
chi phi van hanh va bao dudng lay bang 1,25% vén
dau tu.

Véi cung mot cong trinh thuy dién, khi xac dinh
cao trinh dat nha may dwa ra 2 phuong an la: Dat nha
may khong ngap trong 10ng hd cta bac thang dudi;
Dit nha may ngap trong 10ng ho cua bac thang duéi
va néu dat nha may trong long hd bac thang dudi thi
dim nha méay xudng d6 sau nao la hop 1.

Phuong an dat khéng ngép chan:

Cu

NPW, = — ;

z (1+ |)t ; @+i)
Phuong an dat ngap chan:

C

NPW, — 2

z (1+ |)t ; @+i)
Vi vay
ANPW = NPW, — NPW, = »' AB, - > AC,

t=1 t=1

AB: Loi ich tang thém khi dim sdu nha may
xudng ngip trong 10ng hd bac thang dudi; AC: Chi
phi ting 1én do dim sau nha may xubng dé dat ngap
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trong 10ng hd bac thang dudi, AC = AK + AC,, = AK
+ 1,25%AK; ANPW: Chénh léch gia tri hién tai rong
thu duoc gilta phuong an dat ngap chan va khong
ngap chan. Néu: ANPW>0: Chon phuong an dat
ngap chan, ANPW<0: Chon phuong an dat khong
ngap chan. Véi phuong an dat ngap chén thi bai toan
dat ra 12 nén dim sau nha may xudng bao nhiéu dé
dat hiéu qua tot nhat. Khi d6 14y mét cao trinh 1am
méc thuong ta ldy myc nude ha luu nho nhét (Z,™")
cua nha may bac trén bang véi muc nude dang binh
thuong (MNDBT) cta hd dudi 1am méc tinh todn,
sau d6 ta dim dan nha may xudng, tinh toan loi ich
va chi phi tang thém so v&i phuong an gdc.

Goi Z,™": Cao trinh muc nudce ha luu (m),

AZ: Do dim sau nha may xudng (m).

ANWB =" A8, t
o (1+1)
nhuan quy v& hién tai;
ANWC =3 -2C - Téng gi tri chénh lch chi
= (L+i)
phi quy V& hién tai.

ANPW = ANWB — ANWC : Chénh léch gia tri
hién tai rong thu duoc gitta cac phuong an dim sau
VGi phuong an lam moc

- V6i Zh|1min ta co: Ay = Zmlmin - mein, Tinh
dlIQ'C ABl, ACl, ANWBl, ANWCl, ANPWl

- V6i Zmzmin ta co: Ay = Zmzmin - mein, Tinh
dlIQ'C ABz, ACz, ANWBz, ANWCz, ANPWZ

- V6i Zh|nmin ta co: AZ, = thmin - mein, Tinh
duoc AB,, AC,, ANWB,, ANWC,, ANPW,

Tir cac gia tri trén ta v& dugc dudng quan hé gitra
AZ va ANWB, ANWC, ANPW dé thiy duoc mdi
quan hé giira lo1i ich, chi phi, gia tri hién tai rong véi
d6 dim sdu nha may. Qua dudng quan hé nay sé xac
dinh dwgc d6 dim sau hop li nhat.

I11. XAC PINH CAO TRINH HQP LY CUA NHA
MAY THUY DPIEN PA CHIEN [4]

111.1. Gidi thiéu vé céng trinh

Cong trinh thuy dién P4 Chién du kién xay dung
trén sudi Chién 1a mot nhanh cdp 1 cua song Pa.
Cong trinh dy kién xdy dung tai khu vuc x4 Chiéng
San, huyén Mudng La cach nhd may Nam Chién 2
vé phia ha luu khoang 1km va cach trung tam huyén

: Tong gia tri chénh léch loi

khoang 6km. Sudi Chién 1a nhanh sudi cdp I cua
song Pa chay theo hudng Pong Béc-Tay Nam. Subi
Chién duoc bit ngudn tir ving nui ¢6 do cao trung
binh 1900m. B¢ dbc cta sudi Chién tuong dbi 16n
nén cé nhiéu tiém ning thuy dién. Hién tai trén sudi
Chién dang xay dung hai thuy dién 1a Nam Chién 1
Vi cong suat 1a 198MW va Nam Chién 2 cong suit
la 32MW. Céng trinh thuy dién P4 Chién 1 bac cudi
cling trén bac thang thuy dién sudi Chién. Nha may
nam gan song DA tai cao trinh sudi Chién nhap vao
song Da.

Nhiém vu chii yéu cua cong trinh thuy dién Pa
Chién 1a phat dién v6i cong sudt lip may
Nim=22MW, san luong dién trung binh nim Ia
E,=81,75.10° KWh s& duoc dua 1én ludi dién quéc
gia. Ngoai ra cong trinh con tao diéu kién thiic day
phat trién dan sinh kinh té viing dy an, tao diéu kién
thun loi cho du lich sinh thai trong viing phat trién.

IIL2. Tinh todn cdc phwong dn ddt nha may
thiiy dién trong hé théng thiiy dién bic thang

II1.2.1. So sanh phwong dn ngdp chdan va khong
ngdp chdn

- Khi dit ngép chan nha may thuy dién P4 Chién
trong 16ng ho thuy dién Hoa Binh thi muc nuéce ha
luu ctia nhd may thiy dién P4 Chién phu thudc vao
su dang ha muc nuée hd Hoa Binh. Khi tinh toan
thily ning cho tram thuy dién P4 Chién, 1dy muc
nude Hoa Binh 1am co s¢ dé tinh toan thuy ning,
quyét dinh sé 18/2008 QD-BCT ngay 18 thang 7
nam 2008 cua Bo Cong Thuong dugce quy dinh thoai
gian mia mua va mua kho [5], quyét dinh s 06/QD-
DTDPL ngay 19 thang 01 nam 2012 cda cuc truong
cuc diéu tiét dién lyc ban hanh biéu gi4 chi phi tranh
dugc nam 2012 [6].

- Ddi v6i cdng trinh thity dién P4 Chién, cin ctr vao
céc tai lidu ton thit boc hoi, quan hé luu Iwong va ton
that cot nudc, quan hé long hd, quan hé uu lwong...
tac gia da tinh toan diéu tiét ngay dém, tir d6 lam co so
dé tinh toan cac thong sb thuy ning cuia phwong an
ngap chan va khong ngap chan. Pay ciing 1a cin cir dé
tinh chénh Iéch lgi ich, chénh léch chi phi gitta phuong
an ngap chan va phuong an khong ngap chan.

Bang 1. Chénh léch loi ich giza phirong dn ngdp chan va khéng ngdp chan

Cac thong sb Kyhiéu | Donvi Nghuomg :?N c (Aic?n(gtgl
Dién luong trung binh nhiéu nim Eo 10°® kwh 77.25 76.43
Dién luong trung binh mua li E, 10° kwh 45,94 45.81
bién lugng trung binh gid cao diém mua It Ey 10° kwh 13.18 13.37 0.00
ién luong trung binh gid binh thuong mua Ia Ey 10°kwh | 2454 | 24.44 | 0.28
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o R P . Phuong an AB (ty
Céc thong sé Ky hiéu | Don vi NG NG dén(g)y
bién lugng trung binh gid thap diém mua lu Es 10° kwh 8.22 8.00 0.19
Dién luong trung binh mua kiét Ex 10° kwh 31.31 30.62
Dién lugng trung binh gid cao diém mua Kiét Eix 10° kwh 22.16 21.92 0.39
bién lugng trung binh gid binh thudong mua kiét Eox 10° kwh 7.83 7.49 0.34
Dién lugng trung binh gid thap diém mua Kiét Eax 10° kwh 1.32 1.22 0.07
Tong 0.11
Bang 2. Bdng chénh lgch chi phi giiza phuong dn ngdp chan va khéng ngdp chan
. s Phuong an AK
Pon vi Gia thanh NG KNG (ty dong)
~Khéi luong b tong nha may m’? 1,250,000 2862 2780 0.103
- Khdi lwong dao nha may
Pao dat m® 22,152 36074 32372 0.082
Pao da m® 140,000 15052 13621.7 0.200
- Khdi lwong dap Nha may m’ 19,000 3100 2846 0.005
Cbt thép nha may Tan 13,886,000 139.54 138.99 0.008
Tong 0.40

Tir két qua bang 1 va bang 2 ta thiy phuong an
ngap chan thi cho lgi ich nhiéu hon phuong an
khéng ngap chan, nguoc lai chi phi phwong an ngap

chan lai cao hon. Bé c6 két qua xem phuong 4n nao
c0 lgi hon, tac gia phan tich thém chénh léch chi tiéu
gia tri hién tai rong (ANPV)

Bang 3. Két qua tinh ANPW giita phwong dn ngdp chan va khdng ngdp chan

TT | Hiéuich (AB) | Chi phi (AC) AB-AC | TT | Hiéuich (AB) Chi phi (AC) AB-AC
Bén dién VDT | O&M | Tong Bén dién VDT | O&M | Tong
1 0.00 0.16 | 0.00 | 0.16 | -0.16 | 17 0.10 001 | 0.01 | 0.0
2 0.00 024 | 0.00 | 024 | -0.24 | 18 0.10 001 | 0.01 | 0.0
3 0.10 001 | 0.01 | 010 |19 0.10 001 | 0.01 | 0.0
4 0.10 001 | 001 | 010 | 20 0.10 001 | 0.01 | 0.10
5 0.10 001 | 001 | 010 |21 0.10 001 | 0.01 | 0.0
6 0.10 001 | 001 | 010 | 22 0.10 001 | 0.01 | 0.0
7 0.10 001 | 001 | 010 | 23 0.10 001 | 0.01 | 0.10
8 0.10 001 | 001 | 010 | 24 0.10 001 | 0.01 | 0.0
9 0.10 001 | 0.01 | 010 |25 0.10 001 | 0.01 | 0.0
10 0.10 001 | 0.01 | 010 | 26 0.10 001 | 0.01 | 0.0
11 0.10 001 | 001 | 010 | 27 0.10 001 | 0.01 | 0.10
12 0.10 001 | 001 | 010 | 28 0.10 001 | 0.01 | 0.10
13 0.10 001 | 0.01 | 010 |29 0.10 001 | 0.01 | 0.0
14 0.10 001 | 001 | 010 | 30 0.10 001 | 0.01 | 0.10
15 0.10 001 | 001 | 010 |31 0.10 001 | 0.01 | 0.0
16 0.10 001 | 0.01 | 010 | 32 0.10 001 | 0.01 | 0.0

Chi tiéu gia tri hién tai rong (ANPV) = 0.4

Tir két qua bang 3 ta thiy ANPW = 0.4 (ty dong)
> 0. Vay phuong 4n dit nha may thuy dién P4 Chién
ngap chan ¢6 hi€u qua hon so véi phuong an khong
dat ngdp chan.

II1.2.2. Xac dinh dé sdau dat nha may hop 1y

84

Nhu trén (muc I11.2.1) da cho két qua 1a phuong
an dat nha may thay dién P4 Chién theo phuong an
dat ngap chan so véi muc nude hd Hoa Binh ¢é hiéu
gua hon so véi phuong an khong ngap chéan. Tuy
nhién khi dat nha may cang sau thi tan dung cot
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nudc phat dién cang tét nhung chi phi xay dung lai
tang. Vi véy‘trong phan nay tac gia sé& tinh tc,)én,‘ dua
ra két qua vé do sau dat nha may hgp ly nhat vé chi
phi xay dung ciing nhu lgi ich vé kinh té.

Chon cao trinh Zy™ = MNDBTyg = 117m lam
mbc dé tinh toan. Tinh toan thuy ning va kinh té
nang luong ddi véi cac truong hop: Zy™ =117m
Z,™ =115m, Z,"™" = 114m, Z,™" = 112m, Z,™" =
110m, Z,™" = 108m, Zy™" = 106m, Z,™" = 104m,
Zy™ = 102m. Can c&r vao két qua tinh toan thiy
ning cuia TP P4 Chién d6i véi tung truong hop
Z,™" tuong Gmg dé dua ra:

- Giéa tri dién lugng ctua cac phuong an TP Pa
Chién, tir d6 dwa ra quan hé giira gi4 tri chénh léch
loi ich quy vé hién tai (APWB) va gia s6 d6 dim sau
nha may xudng (AZ).

- Chénh Igch chi phi ctia cac phuong an Tb Pa
Chién, tir d6 dwa ra quan hé giira gi4 tri chénh léch
chi phi qui vé hién tai (APWC) va gia s6 d6 dim sau
nha may xudng (AZ); dong thoi dua ra quan hé gia
tri chénh léch hién tai rong thu duoc gilta cac
phuong an (ANPW = ANWB — ANWC ) va gia s6
d6 dim sau nha may xudng (AZ).

Bdng 4. Bdng tong hop gid tri dién lwong ciia cdc phwong dn

Thong s | Bon vi Cao trinh muc nudce nho nhét
102 104 106 108 110 112 114 115 117

Eo 10° kwh 83.05 82.83 82.38 81.89 81.23 80.42 79.34 78.80 77.25

E 10° kwh 48.56 48.58 48.39 48.26 47.96 47.58 47.10 46.86 45,94

Eq 10° kwh 13.37 13.38 13.38 13.38 13.38 13.38 13.38 13.38 13.18

E, 10° kwh 26.34 26.21 26.11 25.92 25.70 25.44 25.18 25.04 24.54

Es 10°® kwh 8.85 9.00 8.90 8.96 8.88 8.76 8.55 8.45 8.22

Ey 10° kwh 34.50 34.25 33.99 33.63 33.27 32.84 32.24 31.94 31.31

Eix 10° kwh 22.68 22.68 22.72 22.69 22.66 22.63 22.50 22.44 22.16

Eox 10° kwh 9.79 9.59 9.40 9.15 8.89 8.60 8.27 8.11 7.83

Eax 10° kwh 2.04 1.98 1.87 1.78 1.72 1.61 1.46 1.39 1.32

2B Ty déng 89.32 89.21 89.01 88.68 88.25 87.73 86.87 86.47 85.05

AB Ty dé)ng 4.27 4.15 3.95 3.62 3.19 2.67 1.82 1.41 0.00

Gié tri AB tinh dugc & bang 4 méi chi Ia loi ich thu dwoc hang nim, ta tinh loi ich quy vé hién tai nhu
sau: APWB = n AB_‘
o (1+i)"
Bdng 5. Bang biéu thi quan hé giita APWB va AZ

Z(m) 117 115 114 112 110 108 106 104 102

AZ (m) 2.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00

APWB (ty déng) 10.99 14.18 20.80 24.85 28.20 30.77 32.33 33.27

Bdng 6. Tong hop chénh léch chi phi cia cdc phwong dn
. Pon Gi4 thanh Khéi luong
Cong viéc ) 3 s
Vi 10° dong 102 104 106 108 110 112 114 115 117

Bé tong m?® 1250 5774 5089 4558 |4250 3941 3719 (3307 |3113 |2862
Dio dét 10° m® | 22152 92.86 [85.29 |73.55 [62.31 |58.16 |53.49 |46.07 [40.42 |[36.07
Pao da 10% m® | 140000 204.3 |162.7 |127.5 |95.87 74.41 |55.69 |39.43 |24.94 |15.05

Dép m? 19 15816 |14120 |12425 (10729 9034 |7550 |5897 4372 |3100
Cot thép Tén 13886 346.4 |305.3 |273.5 |255 236.5 |223.1 |198.4 |186.8 |139.5
T67ng 4299 |35.54 [29.21 |23.86 20.09 |16.87 |13.54 |10.96 |8.48
AK (Ty ddng) 3451 |27.06 |20.73 |15.38 |11.61 |8.39 |5.06 |2.48
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Bdng 7. Biéu thi quan hé giita APWC va AZ Thuy dién Pa Chién

Z (m) 117.0 115.0 114.0 112.0 110.0 108.0 | 106.0 104.0 | 102.0

AZ (m) 2.00 3.00 5.00 7.00 9.00 11.00 13.00 | 15.00

APWC (ty ddng) 4.22 4.48 7.00 10.02 13.27 | 17.87 23.31 | 28.48
Bdng 8. Biéu thi quan hé giita ANPW va AZ Thuiy dién Pé Chién

Z (m) 117 115 114 112 110 108 106 104 102

AZ (m) 2.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00

ANPW (ty déng) 881 | 979 | 1355 | 1483 | 1494 | 1291 | 9.02 6.44

Tir két qua & bang 5, bang 7 va bang 8, v& duoc biéu dd quan hé APWB, APWC, ANPW véi do sdu dim

may AZ (hinh 1).
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APWB, APWC, ANPW (Ty déng)

Hinh 1. Biéu do quan hé gitta APWB, APWC, ANPW va AZ

Tir d6 thi hinh 1 ta thiy khi bat ddu dim siu nha
may xudng thi chi phi ting 1én khong dang ké con
loi ich tang 1&n kha lén. Sau d6 cang dim sau nha
may xudng thi chénh léch vé chi phi cho mdi mét
dim sau cang ngay cang 16n con chénh léch vé loi
ich thu dugc ngay cang giam.

Khi bit d¢au dim nha may xudng thi gi4 tri hién
tai rong (ANPW) ciing ting kha nhanh va téi gia tri
AZ = 9mthi ANPW dat gia tri 1on nhat (ANPW =
14.94 ty ddng). Vay dim nha may P4 Chién xubng
thém 9m so véi muc nude dang binh thudng hd Hoa
Binh cho hiéu qua vé kinh té tét nhét.

IV. KET LUAN.

O Viét Nam hién nay thay dién van chiém mot ty
trong I6n va 1a ngudn cung cap dién chu yéu, dic
biét la vao cc gio cao diém. Sy phat trién cua thay
dién da hinh thanh nén hé théng thuy dién bac thang
trén cac lwu vuc song. Trong hé théng thay dién bac
thang thi c6 nhitng hé théng nha may thuy dién &
bac trén khong bi ngap trong muc nuéc hd bac dudi

(phuong an khong ngap chan) va ciing c6 nhitng hé
thong nha may thiry dién bac trén nam trong long ho
bac thang dudi (phuong 4n ngap chan). V& mit ly
thuyét, bai bao da dua ra dugc cac khai niém va cach
tinh ANPW, APWB, APWC dé so sanh hiéu qua
kinh té giita cac phuong 4n ngdp chan va khéng
ngap chan dong thoi ding cac gia tri nay dé tim
duge d6 dim sau nha may hop 1y nhat caa nha may
thuy dién bac thang trén.

Tir bai toan ly thuyét da néu ra, tac gia da ap
dung tinh toan cho 1 cong trinh thuc té: Nha may
thuy dién P4 Chién va da tim ra dwoc phuong an
ngédp chan co loi hon phuong an khong ngép chén;
d6 dim nha may P& Chién xudng thém 9m so Vvéi
muc nude dang binh thuong hd Hoa Binh cho hiéu
qua vé kinh té tot nhat

Két qua cua bai bao 1a co s& dé cho cac nha thiét
ké tham khao dé thiét ké, lwa chon phwong 4n dbi
nha may trong hé théng thuy dién bic thang twong
tu.

86 KHOA HOC KY THUAT THUY LO1T VA MOI TRUONG - SO 42 (9/2013)



TAI LIEU THAM KHAO

. PGS.TS Vi Hiru Hai, ThS. Luong Ngoc Giap (2011). “Nang cao hiéu qud khai thdc bdc thang thity dién
song Pa trong hé thong dién Viét nam”. Tap chi Khoa hoc Cong nghé xiy dung, s6 10/9 — 2011.

. GS.TS Ha Vin Khéi (2008). “Thuy van céng trinh”. Nha xuat ban khoa hoc tu nhién va khoa hoc cong
nghé.

. B6 mon Thuy dién (1974). “Giao trinh thuy nang”. NXB Nong thon

. D8 Thi Van Anh (2012). “Nghién citu xdc dinh cao trinh ciia nhd may thuy dién trong hé thong thuy dién
bdc thang”. Luan vin cao hoc

. B6 Cong thuong (2008). “quyét dinh so 18/2008 OP-BCT ngay 18 thing 7 nam 2008 cia B¢ Cong
Thuwong duoc quy dinh thoai gian mua mua va mua khé”

. Bo Cong thuong (2012). “quyét dinh s6 06/OP-PTBL ngay 19 thang 01 nam 2012 cia cuc trieong cuc
diéu tiét dién e ban hanh biéu gid chi phi tranh dwoc nam 2012”

Summary
APPROPRIATE ALTITUDE RESEARCH OF PA CHIEN HYDROPOWER PLANTS
IN STAIRS HYDROPOWER SYSTEM.

Vietnam today, hydropower still make un a large proportion and power supplies primarily, especially in

the peak hours. The development of hydropower formed stairs hydropower system on the river basin. In
stairs hydropower system, there are upper stairs hydropower system not to be submerged in the water level
of under reservoir, or there are hydropower systems on the water level of the under stairs reservoir. This
article, author present how to determine the appropriate altitude of hydropower plants in stairs hydropower
system, applied to Pa Chien hydropower plants. This is a reference document to calculate, design for the
same hydropower plants.

Key words: stairs hydropower, appropriate altitude, energy economy.
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