BAI BAO KHOA HQC

NGHIEN CUU CHQON MUC NUGC CHET VAN HANH CHO HO CHUA
THUY PIEN PHU HQP VOI SU THAY POI HE THONG PIEN

Hoang Cong Tuin'

Tém tat: Viéc xdc dinh cac thong s6 co ban cua nha may thuy dzen trong thlet ké khéng chi phu thudc vao
diéu kién thity vian ma con gan véi nhu cau phu tdi, co cdu nguon va cdc yéu cau khai thic tong hop. Trong
béi canh hé thong dlen Viét Nam c6 suw dich chuyén thoi diém phu tai cyee dai va sw thay d6i manh vé co cau
nguon, mot so thong $6 dwoc lya chon trude day, dac biét la muc nuoc chét, can dugc danh gia lai. Bai bao
dé xuat tiéu chi lva chon muc nude chét van hanh nham ndng cao cong sudt kha dung cua nha may thuy dién
phil hop véi diéu kién van hanh méi ciia hé thong dién. Két qua dp dung cho nha may thuy dién Song Tranh
2 cho thdy, viéc diéu chinh myc nuée chet vdn hanh gip tang dang ké cong sudt kha dung tai thoi diém phu
tai cwee dai (khodang 52 MW), dong thoi van ddp iing cdc yéu cau khai théc tong hop, gép phan néng cao hiéu
qua khai thac thuy dién va dam bao an ninh nang luong.

Tir khéa: Muc nudc chét, cong suét kha dung, thuy dién Song Tranh 2, hé théng dién.

1. MO PAU

Viét Nam c6 dia hinh déc cing mang lugi song
ngdi day dic, tao ra ngudn thiy ning phong phu véi
trit nang ly thuyét khoang 300 ty kWh. Viét Nam c6
thé khai thac duoc cong sut tir 30.000 - 40.000 MW
va dién Iugng tir 100 - 110 ty kWh (Website-EVN).
Pén nay, tong suat lip dat nguon thuy dién dat
24.550 MW.

Trong thiét ké, viéc xac dinh cac thong s6 co ban
nhu myc nuédc dang binh thuong (MNDBT), muc
nudce chét (MNC), dién luong bao dam (Nu), cong sudt
lip may (Ny), cot nude tinh toan (Hy)...dong vai trd
quan trong, Cac thong sd ndy, ngoai viéc phyu thudc
vao diéu kién thuy van, con chiu anh hudng boi yéu
cau thiét k&, dic diém hé thong dién (HTD) nhu co ciu
ngudn, biéu d6 phu tai, ciing nhu cac yéu cau khai thac
tong hop (phong 18, cap nue, moi trudng,...).

Trong nhiing nam gin day, HTD Viét Nam co sy
thay d6i manh mé& vé co cau ngudn phat va nhu cau
phu tai. Ngudn dién ngay cang da dang, dugc b
sung thém nhiéu ngudn méi, dic biét 1a ning lugng
tai tao (dién mat troi, dién gid) vdi ty trong tang
nhanh, trong khi ty trong thuy dién giam manh.
Dong thoi, vé nhu cau dung dién, thoi diém xut
hién phu tai cuc dai ciing c¢6 sy dich chuyén theo
hudng bét loi cho thuy dién, giy sic ép 16n 1én can
bang cong suit cia HTD. Trong bdi canh d6, can
thiét phai nghién ctru danh gia lai cac thong sé co
kha ning diéu chinh (nhu MNC), nhim d¢am bao cho
NMTD van hanh hiéu qua, phi hop véi su thay doi
cua HTD.

lTru”d'ng Dai hoc Thuy loi

Tai Viét Nam, nghién ctu vé thuy dién da duogc
trién khai theo nhiéu hudng: phét trién cac cong cu
trong tinh toan van hanh (Nguyén Puc Nghia, 2017;
Lé Ngoc Son, 2017; Phan Tran Hong Long va
Hoang Coéng Tuan, 2020), t6i wu van hanh hd chira
(Hoang Thanh Tung va nnk., 2013; H6 Ngoc Dung,
2017; Lé Ngoc Son, 2017), lya chon cac phuong
thirc van hanh ho chira (Nguyén Vin Nghia, 2017;
Hoang Cong Tuén va Phan Trin Hong Long, 2020),
hodc danh gia anh huong cua cac diéu kién rang
budc theo quy trinh van hanh (Nguyén Dirc Nghia,
2023). Ngoai ra, cac nghién cuu da tap trung vao
viéc danh gia anh huong cia cac thong s6 cu thé dén
hiéu qua phat dién (Hoang Cong Tuan va Nguyén
Thé Tlen 2024) hay dé xuét tiéu chuan xac dinh
thong s6 hd chira (Hoang Cong Tuén, 2019).

Trén thé gidi, cac nghién ctru vé thuy dién ciing
rat phong phu, véi nhidu cach tiép cin da dang
(Vineet Kumar Singh and S. K. Singal, 2017), cac
nghién ctru chii yéu theo hudng tdi da hoa san lugng
dién, giam chi phi van hanh hay giam thiéu tac dong
moi truong (Mukand S. Babel et al., 2012; R. N.
Sharma et al., 2015). Cac m6 hinh vén hanh hd chira
da phat trién tir phuong phap truyén thong dén hién
dai (V. Lai et al., 2022), trong d6 cac nghién ctru
thuong tap trung vao cac phuong phap tbi wu (Fang-
Fang Li and Jun Qiu, 2015; Zhong-kai Feng et al.,
2018), phuong phap diéu phéi (Xiao Li et al., 2020)
hay két hop cac phuong phap (Pan Liu et al., 2011).
Yakup Karakoyun (2024) da phéan tich toan di¢n 4nh
huéng cua cac thong sO chinh dén hiéu qua phat
dién, bao gom lyu luong, cot nudce phat dién, dung
tich ho, hiéu sut thiét bj va ca cac yéu td bén ngoai
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nhu dong chay méi truong hay sy bién dong theo
mua. Cac nghién ctru khac cling xem xét tac dong
ctia bién d6i khi hau (Raj Singh et al., 2022) hoic
anh huong ciia cac tham sb thay doi theo thoi gian
nhu xu hudng gidm cta hé s6 cong suat (S. W. D.
Turner et al., 2024).

Tu tong quan trén co thé thdy, mic du cac nghlen
ctru vé thuy dién rat phong phu va da dang, song van
dé phan tich, danh gia sy phu hop cua cac thong s6
co ban trong thiét ké - ddc biét 1a cac thong s6 co thé
thay d6i duoc (nhu MNC) - khi co cau ngudn va
biéu do phu tai bién dong chua duoc quan tim ding
muc. Do d6, trong nghién ciru nay tap trung tinh
toan, danh gia anh hudng cua cac phuorng an MNC
dén cac thong sb ning Iuorng va cac yéu t6 rang budc
theo quy dinh, tir 46 d& xuat lwa chon MNC van
hanh pht hop vé6i sy thay doi cua HTD.

2. CO'SO VA PHUONG PHAP NGHIEN CUU

2.1. Su thay d6i co' cAu nguon va nhu ciu sir
dung dién & Viét Nam

Khoang mét thap ky truée (ndm 2015), HTD Viét
Nam chi yéu gdm hai ngudn chinh 1a thuy dién va
nhiét dién, trong d6 thiy dién chiém hon 40%. Dén
d4u nam 2025, téng cong sudt toan hé théng dat 88.480
MW, trong d6: thuy dién 1a 24.550 MW (27,7%), nhiét
dién than 29.539 MW (33,4%), nhiét dién khi 8.234
MW (9,3%), nang lugng tai tao (di€n mat troi va dién

60.000
55.000
50.000
45.000
40.000
35.000
30.000
25.000
20.000
15.000
10.000

Pmax (MW)

1 2 3 4 5 6 7 8

9 10 11 12

Pmax ®Nkd

gi6) 23.033 MW (26,0%) va cac nguon khic 3.124
MW (3,5%) (Website-NSMO). Hién ca nudc co
khoang 600 NMTD dang van hanh, trong do 42
NMTD 16n (> 100 MW ) voi tong cong suat 14358
MW, 68 NMTD vira (30 ~ 100 MW) c6 tong cong suat
3781 MW, con lai la NMTD nho (<30 MW).

Theo Quy hoach dién VIII diéu chinh (Chinh
phi, 2025), dén nim 2030 tong cong suit ngudn
dién toan quéc s€ dat 183.291 - 236.363 MW, trong
d6 thuy dién chiém 14,7 - 18,2%; nhiét dién (than va
khi) 28,9 - 35,1%; nang luong tai tao 39,5 - 47,2%.
Dén nim 2050, tong cong suat ngudn dién du kién
774.503 - 838.681 MW, thuy dién chi con 4,8 -
5,2%, nhi¢t di€n than khong con, nhiét dién khi
chiém 9,0 - 9,6%, va ning luong tai tao dat 62,7 -
63,4%. Nhu vay, ty trong nang luong tai tao c6 xu
hudng tdng manh, trong khi thuy dién gidm 1o rét.

Phat trién ning lwong tai tao 1a xu hudng tat yéu,
tuy nhién ngudn nay kém 6n dinh do phy thudc vao
diéu kién thoi tiét va khong thé didu tiét theo bién
dong phu tai, giy khé khian cho an ninh cung cép
dién. Nguoc lai, nhiét dién c6 hi€u qua cao nhat khi
van hanh 6n dinh, it thay doi tai. Trong boi canh do,
thity dién — véi tinh linh hoat, chi phi thip va than
thién moi truong — tiép tuc dong vai tro quan trong
trong viéc dam bao HTP vén hanh an toan, 6n dinh
va hi¢u qua.
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Hinh 1. Tuong quan giita P, va Ny cua HTD nam 2023 (a), Puong ddc tinh van hanh cia NMTD (b)

Vé nhu cau phuy tai, thoi diém xuat hién phu tai
cuc dai (Pn.) da co sy thay ddi 16 rét. Trude day,
Piax thuong roi vao thang 11-12, thoi gian ma muc
nude hd chira cao, cong sudt kha dung (Ny) 16n.
Nhiing nam gﬁn day va du bao trong tuong lai, P .«
roi vao thang 5-7, thoi gian myc nudc & hau hét cac
ho chira xudng thap, 1am Ny glam manh, dan dén
viéc huy dong cong suét gap nhiéu kho khian, HTD
phal lam viéc rat cing thang. Nam 2023, tinh trang
thiéu cong suat dd xay ra & mién Bic vao thang 5-6
khi nhiéu hd 16n nhu Lai Chau, Son La, Tuyén
Quang, Ban Chat, Hua Na, Thac Ba déu da vé muyc

nude chét. Hinh 1a thé hién twong quan giita P,y va
Ni cia HTD niam 2023, cho thiy su cing thing
trong can bang cong suét vao cac thang 5-7. Do do,
nghién ctru cac thong $6 hd chira nham nang cao Ny
tai thoi diém P, co ¥ nghia quan trong trong viéc
tang kha ning tham gia cua thuy dién va giam cang
thang cho HTD.

2.2. Co s¢ danh gia, lwa chgn MNC véin hanh

NMTD van hanh trong HTD khong chi phu thudc
vio ché do dong chay ma con bi chi phdi boi phu tai,
co cAu cac ngudn, thi trudng dién, cac yéu cau loi dung
téng hop. Pay ciing 13 co so dé dua ra tiéu chi x4c dinh
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cac thong s6 co ban cia NMTD. Khi cac yéu td niay
thay ddi so voi giai doan thiét ké truée day thi vide
nghién ctru ché d6 lam viéc cua cac NMTD hién hitu
cho phut hop véi didu kién mai 14 rit can thiét.

Trudc day, viée xac dinh ché do cia NMTD
trong nim thiét ké thuong theo tiéu chi dién lugng
mua kiét 16n nhat hodc thay thé duoc nhiéu nhit Nim
ctia ngudn d6i chimg & cac thang 11-12 (cudi nam).
Céach tiép can nay thuong din dén viéc chon MNC
thap. Diéu nay chi phu hop trong diéu kién Prax Xay
ra & cac thang cudi nim (cudi mua trir, ddu mia
cap), khi myc nuée hd chira cao NMTD phét dugc
Niq 16n; con ¢ cac thang 5-7 (cuéi mua cép, dau mua
trir) tuy muc nu’orc ho thap, NMTD khong phat duoc
Niq l6n nhung van bao dam an toan cung cap dién vi
phy tai thip. Pong thoi, sy phi hop nay ciing cho
phép chon H, twong ddi 16n so véi cot nudc nho
nhit (Hpi, 13 cOt nudc nho nhat khi mue nude hd vé
MNC) & mot s6 NMTD.

Két qua nghién ctru ché do lam viéc trong nim
thiét ké cho 20 NMTD véi tiéu chi dién lugng mua
kiét 16n nhat va giit nguyén cac thong s6 di chon
nhu MNC, Hy (Hoang Cong Tuin va Nguyén Thé
Tién 2024) cho théy ty $6 Hy/He cang nho thi Nyqy
trong céc thang 5-7 cang glarn 50 VGi Ny, Didu ndy
xay ra vi Hy 14 cot nudc thip nhat ma tai d6 NMTD
van phat dugc Ny, khi cot nudc thap hon Hy thi
cong suat phat chi dat Nig < Ny, (Hinh 1b). Mirc do
giam Ny4 so voi Ny, phu thudce vao dac tinh cua tirng
kiéu tuabin: 16n nhat ddi véi tuabin tim truc, nho
hon dbi véi tuabin huéng truc va gan nhu khong co
d6i v6i tuabin gio. Tong Nig ctia 20 NMTD khi myc
nuée hd vé MNC chi con 6.991 MW, gidm 3.011
MW (tirc giam 30%) so véi tong Ny, (10.003 MW)
Diéu nay c6 nghia la kha nang phu dinh biéu d6 phu
tai cia cac NMTD bi han ché rat 16n & cac thang 5-
7, gdy lén sy thiéu hyut cong suat tham gia vao cin
bang cong suit ciia HTD. Trong khi d6 nhu chi ra &

lam viéc ciia cac NMTD trong nim thiét ké nhim
tang Niq va do d6 giam thiéu hut cong suat & cac thang
cudi mia cap, ddu mua trir. Dicu ndy dong nghia véi
viéc nghién clru nang cao ty $6 Hyi/Hy. Vi Hy ge"ln lién
voi thiét ké tuabin va khong thé thay doi & cic NMTDH
hién hitu, giai phap kha thi 1a ting MNC trong gidi han
cho phép theo cac yéu cau lgi dung tong hop. Nhu vy,
tiéu chi lya chon MNC cho cac NMTD dang van hanh
1a ting MNC t6i da trong pham vi cho phép dé ning
cao dugc Nyq4 va dién lugng.

2.3. Phuong phap tinh toan

Trong tinh toan thily ning, cong sut va dién luong
dugc xac dinh theo cac cong thurc co ban:

=k.Q.H, ey
E: = N.Ah, )
H,= Ztl,t - Zhl,t - hw,t (3)
Qt = Qdent + th - Qttt -
: £ 7 R 4
Qx,t - Qldth,t ( )
Trong do:

+ N, E;: cong suit, dién luong & thoi doan t;

+ Qy, Hi: luu lugng phat dién, ¢t nude phat dién
¢ thoi doan t.

+ k = 9,81.m;: hé sb cong suat, 14 hiéu suét t6
may (gom tuabin v may phat) xac dinh theo dic
tinh cua thiét bi, phu thudc vao Q; va Hy n: = f(Qy,
H,). Ah;: s6 gio trong thoi doan t.

+ Zas Znyg, hyy muc nuoc hd chtra thuong luu,
myc nudc ha luu nha may, ton that cOt nudc trén
tuyén ning luong & thoi doan t;

+ Quens Qnp Quee Qxe Quatn: luu lugng dén h(‘3, luu
lugng cép (+) tr ho/tri (-) vao hd, luu lugng ton that,
luu lwong xa (khong qua phat dién), luu wong theo
yéu cau loi dung téng hop cia NMTD ¢ thoi doan t.

Ngoai ra, trong tinh toan cac thong so phai thoa
mén cac diéu kién rang budc theo yéu cau k¥ thuat
to may va tuan theo cac quy dinh trong quy trinh van
hanh ho chira ctia cac NMTD.

Tuong quan gilta dién lwgng mua kiét (Ey), dién

trén, phu tai giai doan nay lai & muc cao nhat. legng nam (E,) v6i MNC:
Tir d6 cho thay, can thiét phai nghién ctru che d¢
Ek = Nk.Ahk (5)
Ni = k.Qsa. Hi = k. (Quuk + Qn).-Hi = k. Quuic. Hi + k.Qn.Hyx = Ny + Ny (6)
E.= (Ntnk + Nh).Ahk: Nmk.Ahk + Nh.Ahk =Eu + En (7)
E.=Ec+ E ®)
Trong do: twong quan nén trong cong thirc nay khong ké

+ E,, E;: dién lugng nam va dién lwong mua lii

+ Qgik, Qunk, Qn: luu lugng phat dién mua
kiét, luu lugng ty nhién trung binh mua kiét
va luu luong duoc cdp tir hd chira trong mua
kiét. Qn xac dinh tu dung tich hitu ich (Vy),
trong d6 Vu phu thudéc vao MNC. Do xét

dén ton that luyu luong.

+ Ni Ey: cong suit va dién lugng mua kiét.

+ Nk, Enk: cong suét va dién luong tur luu lugng
tu nhién mua kiét.

+Np, Ey: cong sudt va dién luong tir luu lwong do
ho cap mua kiét.
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Nhu vay, su thay ddi cua E, phu thudc vao su
thay ddi cua Ey va E;, con su thay ddi cua Ey s& phu
thudc vao E va E, tirc lugng nudce thién nhién hay
dung tich hitu ich Vy; dong vai tro chi yéu ddi véi Ey
ctia NMTD.

Viéc lua chon phuong phép tinh toan thiy nang
s& tuy thudc vao yéu ciu va muc dich tinh toan.
Trong nghién ctru ndy, nhim danh gi4 quan hé giira
cac phuong an MNC véi cong suat va dién luong, tir
d6 1am co soé cho viée lya chon MNC van hanh phu
hop véi su thay dbi cia HTD, tinh toan thily ning
can thyc hién cho nim thiét ké va ca chudi nim thuy
van v6i nhiéu phuong 4n MNC. Do khdi lugng tinh
toan rat 16n nén phuong phap phu hop duoc Iya
chon 1a phuong phap tinh theo trinh tu thoi gian, véi
thuat toan luu lwong phat dién timg mua khong doi
va dam bao nguyén tic didu tiét sao cho muc nudc
hd cubi mua kiét vé MNC va cudi mua 1 tich 1én
dén MNDBT (B6 mén Thity Dién va Nang lugng tai
tao, 2024). B¢ phuc vu tinh toan mé phong cho cac
nam, ngdn nglt Python dugc chon lam ngén ngir 1ap
trinh, két hop phan mém Microsoft Excel dé xir 1y s6
li€u. Ngon nglt Python dugc tao ra nam 1989 boi

Guido Van Rossum (lap trinh vién may tinh ¢ Ha
Lan) la mot trong nhiing ngon ngir 1ap trinh manh va
phd bién nhét trén thé gioi.

3. KET QUA AP DUNG TINH TOAN

3.1. Tong quan dbi twgng nghién ciru: NMTD
Song Tranh 2

Pbi twong nghién ctru 1a NMTD Séng Tranh 2,
c¢6 ho chira diéu tiét nam, voi cac thong sd co ban
dugc x4c dinh theo ddc diém HTD tai thoi diém thiét
ké trudc ddy. NMTD Song Tranh 2 dugc xdy dung
trén séng Tranh, mot nhanh song Thu Bon trong hé
théng song Vu Gia — Thu Bon, thudc tinh Quang
Nam (nay 1a Pa Néng). Theo thiét ké, nha miy c6
Nim 1a 190 MW, gém 2 tb may, san lugng dién trung
binh hang nim 679,6 triéu kWh, cac théng sé chinh
thé hién & Bang 1. NMTD Séng Tranh 2 dugc xdy
dung & dau ngudn voi dang NMTD sau dép, phia ha
luu c6 NMTD Séng Tranh 3 (62MW) va Song
Tranh 4 (48MW) da di vao van hanh. Ngoai nhi¢m
vu phat dién, NMTD Soéng Tranh 2 con c6 vai tro
dam bao dong chay tdi thiéu 32 m’/s phuc vu sinh
hoat, san xuit tai ha luu vao mua kho, déng thoi
tham gia cit giam 1ii cho ha luu séng Thu Bon.

Bang 1. Cic thong s6 chinh cia NMTD Séng Tranh 2

MNDBT | MNC Vi Vi Nin Py Hy Thoi gian
(m) (m) (10° m’) (10° m’) MW) (%) (m) xay dung
175 140 729 521 190 90 87,0 2006-2010

Céc s6 liéu dau vao sir dung tinh toan duoc ldy tir
ho so thiét ké ki thuat NMTD Séng Tranh 2 va dugc
cap nhét trong giai doan van hanh, gém: cac dac trung
ctia hd chua, quan hé¢ myc nudc ha Iuu, cac quan hé
vé ton that, dic tinh van hanh cta thiét bi. S6 liéu vé
dong chay 1a chudi dong chdy thdng, dai 50 nim
(1973 - 2022); trong d6, s6 liéu giai doan 1973 - 2010
tinh theo phwong phap lwu vuc twong tu két hop véi
tram do 1ap riéng cho NMTD Séng Tranh 2 (theo ho
so thiét ké k¥ thuat), giai doan 2010-2022 liy theo s6
liu luu lugng dén ho (dua trén ) liéu van hanh cua
nha may). Cac rang buéc vé muc nude, luu luong
dugc liy theo Quy trinh van hanh lién hd chira trén
Iwu vire séng Vu Gia — Thu Bon (Chinh pha, 2019).

3.2. Két qua va thio luin

3.2.1. Két qua tinh danh hwéng ciia cdc phwong
dan MNC

Dé c6 thé Iwa chon MNC trong van hanh phu voi sy
thay doi cia HTD, can phén tich anh hudng ciia cac
phuong an MNC gia thiét voi dién lugng, Nig va céc
yéu cau loi dung tong hop theo Quy trinh van hanh lién
hé chira trén Iuu vue séng Vu Gia — Thu Bn.

a. i vdi dién lwong mua kiét va dién luong nam.

Trudc tién, tién hanh tinh thay ning dugc thuc hién
cho nam thuy van thiét ké theo cac phuong an MNC
khac nhau, nham d4nh gia quan hé giira MNC véi E; va
E,. Cac phuong an MNC s& dugc xem xét trt MNDBT
tro xudng, két qua tinh toan dugc thé hién ¢ Hinh 2.

Két qua Hinh 2a cho thiy, trong khoang MNC tir 170
m (MNDBT) dén 140 m (MNC thiét ké), khi MNC giam
thi E, ting va chua xut hién gia tri cuc dai. Diéu nay phu
hop voi viec, MNC = 140 m duoc chon trong giai doan
thiét ké trudc nhim dat dién lwong mua kiét 16n nhat,
dong thoi dap ing céc diéu kién rang budc vé bdi ling hd
chira va ché d¢ lam viéc ciia tuabin.

Ngugc lai, E, c6 xu hudéng giam 16 rét khi MNC
giam (Hinh 2b). Mirc gidm E, cang 16n khi MNC
cang nho, do E; gidm manh hon so v4i muc do tang
ciia E; (Hinh 2a). Nhu vay, viéc gidm MNC (din
dén cot nuée giam) da lam giam dang ké E,, kéo
theo sy giam ciia E,. R3 rang khi xét dén dién lugng
ca nam thi viéc ha thép MNC s¢€ cang bét loi, vi E,
(g v6i nim thily van thiét ké ciing tuong duong vai
dién lugng bao dam. Viéc giam dién luong bao dam
s€ lam suy gidm vai tro tham gia cta thiy dién trong
can bang h¢ thong.
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Hinh 3. Quan hé gitta MNC vdi Ey , va E; 4 (a), va voi E, 4 (b) voi chudi dong chay 50 nam

Tiép theo, chudi dong chay 50 nim (1973-2022)
duoc sir dung dé phan tich quan h¢ giita cic phuong an
MNC Vi cac chi tiéu dién luong trung binh. Két qua &
Hinh 3 cho thay, khi MNC giam thi E, 4 (dién luong
mua kiét trung binh) tang (Hinh 3a), c6 nghia xét riéng
Ex  thi cang gidam MNC s& cang c6 lgi. Tuy nhién,
E, » (dién lvong ndm trung binh) lai c6 quy luat khac,
ban dau E, » tdng va dat cuc dai tai MNC = 159 m, sau
d6 giam nhanh khi MNC tiép tuc ha thip (Hinh 3b).
biéu nay dugc ly gidi do ban dau mirc tang Ei ¢ 16n

hon murc giam E, 4, (dién lwong mua Il trung binh) dan
dén E, » tdng, nhung sau ngudng 159 m thi E, 4 giam
manh hon khién E, » suy giam.

b. Déi véi cong sudt kha dung

MNC giam dan dén cot nu6e phat dién giam, néu
nhd hon Hy s& lam Nyy gidm. Két qua & Bang 2 cho
thay, khi MNC giam thi Ny giam kha nhanh khi
muyc nuée hd vé MNC. Véi muc nude hd vé MNC =
140 m (theo thiét k&), Niq chi con 120,7 MW, tuong
ung 63,5% Nip.

Bang 2. Quan hé giira cac phwong 4n MNC va Ny

A X Muc nudc ho ing voi cac phuong an MNC (m)
Thong s6 140 145 150 160 165
N (MW) 120,7 136,2 152,6 188,3 190
Nid/Nim (%) 63,5 71,7 80,3 99,1 100

Theo tinh toan, dé duy tri phat dugc Nj,, muc
nude hd thip nhat phai dat 160,5 m. Nhu vay, trong
van hanh, myc nuéc hd khoéng nén ha xudng dudi
160,5 m néu muén dam bao phat dugc Ny,

c. Déi véi yéu cau lpi dung tong hop

Theo Quy trinh van hanh lién hd chira trén luu
vuc séng Vu Gia — Thu Bon trong mua can, hang
ngay NMTD Séng Tranh 2 phdai van hanh dam bao
duy tri dong chay tbi thiéu sau dap, xa nudc khong it
hon 7 gid/ngay ddi voi cac thoi ky I, II, IV va 12

gio/ngay d6i véi cac thoi ky 111, dong thoi phai dam
bao tong luu lugng x4 xudng ha luu trung binh ngay
theo quy dinh ¢ Bang 3.

Két qua tinh toan cho thiy, dé dap tmg quy dinh
dong chay tbi thiéu trong nam thiét ké, MNC c6 thé
chon khong vuot qué cao trinh 155,9 m.

Trong mua I, hd chira ¢6 nhiém vu phong i cho
ha du. Céc yéu cau vé myc nudc cao nhét trudce lii va
myc nuée don li thip nhit duoc quy dinh trong
Bang 4.
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Bing 3. Dong chay toi thiéu cia NMTD Song Tranh 2

Luu luong trung binh ngay yéu cau (m’/s)

Thoi ky Thoi gian Muc nuée ho nam trong hoic cao Muc nude hd thap hon
hon myc nuéc quy dinh” myc nude quy dinh"”
Tu 16/12 deén 31/01
! va tir 11/04 dén 10/05 2 32
11 Tir 01/02 dén 10/04 50 40
11 Tur 11/05 dén 10/06 90 80
v Tur 11/06 dén 31/08 52 42

(* Muec nuede dé vian hanh hé chira trong mia can theo quy dinh).

Biang 4. Quy dinh vé muc nwérc lii ciia hd chira thity dién Song Tranh 2

Muc nude hd (m)

Thong sd

T 01/9-15/11

Tu 16/11 - 15/12

Muc nude cao nhat trudce 1

172,0

173,0 - 175,0

Muc nude don 1 thip nhat

165,0

173,0

So v6i két qua tinh toan, myc nuéce hd thap nhat
dé NMTD Soéng Tranh 2 van phat dugc Ny, 1a 160,5
m. Trong khi d6, myc nudc phong 1i quy dinh déu
cao hon gia tri nay. Do vay, viéc tham gia nhiém vu
phong 1 khong lam gidm N4 ciia nha may.

3.2.2. Lwa chon MNC vdn hanh

Tir cac phan tich trén, MNC van hanh cao nhit c6
thé chon 1a 155,9 m, vira dam bao yéu cAu dong
chay t6i thiéu, vira tuan thu cac diéu kién phong Ii.
So v6i MNC thiét ké 140 m, phuong an MNC =

155,9 m lam Nyq4 tdng thém 52,4 MW (tang 43,4%)
va E, ung tan suat thiét ké (twong duong dién lugng
bao dam) tdng thém 29,98 tricu kWh (tang 6,1%).

Bang 5 trinh bay két qua dién luong giai doan
2011-2022 theo van hanh thyuc té va theo tinh toan
tmg v&i phuong an MNC lwa chon. Két qua cho
thy, phuong 4n MNC chon cho san lugng dién cao
hon trong hau hét cic nim. Binh quin toan giai
doan, dién lugng tinh toan cao hon vén hanh thyc té
82,9 tricu kWh, tuong ting murc tang 13,6%.

Bing 5. Két qua dién lwgng trong cic nim vin hanh NMTD Séong Tranh 2

Nam 2011 2012 2013 2014 2015 2016
E, thuc t& (10° kWh) 669,0 535,0 515,0 4530 531,0 655,0
E, tinh toan (10° kWh) 856,7 600,4 746,0 530,4 630,6 654,5
Tang (1)/giam (-) (%) 28,0% 12,2% 44,9% 17,1% 18,7% -0,1%

Nam 2017 2018 2019 2020 2021 2022
E, thuc t& (10° kWh) 830,0 458,0 478,0 588,0 690,4 884,3
E,_tinh toan (10° kWh) 864,1 465,7 529.8 664,3 786,9 951,9
Tang (+)/giam (-) (%) 4.1% 1,7% 10,8% 13,0% 14,0% 7,6%

Diéu nay cho thay, viéc nang MNC khong nhing
dam bao tuan thu cac yéu cau loi dung tong hop ma
con gia ting dang ké kha ning phat cong sudt va
dién lugng bao dam, gép phan ning cao hiéu qua
tham gia can bang cong suit va ning lugng cia
NMTD Song Tranh 2 trong HTD.

4. KET LUAN VA KIEN NGHI

Nghién cuu da dua ra co so, ti€u chi lya chon
MNC vén hanh cho NMTD phu hop véi sy thay doi
phuy tai va co cu ngudn ciia HTD. Két qua 4p dung
tinh toan cho truong hsop nghién ctru dién hinh tai
NMTD Séng Tranh 2 cho thiy:

- Viéc lya chon MNC theo ti€u chi dién lugng
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mua kiét 1on nhat khong con phi hop, vi lam giam
Nig 6 thoi diém Py, dong thoi lam giam dién lugng
bao dam.

- MNC c¢6 anh huong déang ké dén twong quan
giita B, va E,. Gia tri MNC thap lam E, giam manh,
trong khi MNC cao hon lai cai thién ro rét Ny vao
thoi diém Ppx.

- MNC van hanh hop ly dugc xac dinh 1a 155,9
m. So v6i thiét ké (MNC = 140 m), phuong an nay
lam Ny tang thém 52,4 MW (tang 43,4%), dién
lu'orng bao dam tang 29,98 triéu kWh (tang 6,1%) va
van dap tng yéu cau dong chay tdi thiéu va nhiém
vu phong Iil.
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Nhu vay, diéu chinh MNC van hanh theo huéng
nang cao trong gidi han cho phép la giai phap kha
thi nham ting cudng vai tro cla thuy dién trong can
bang cong suat va ning lugng ciia HTD, dic biét ¢
cac thang c6 yéu cau phy tai 1on.

Cac NMTD dang van hanh can dugc ra soat,
danh gia lai MNC theo su bién dbi cua phuy tai va
yéu cau cAn bang cong suat, thay vi chi dya vao tiéu

Can xdy dyng tiéu chi thong nhat lya chon MNC
van hanh cho cic NMTD, trong d6 xem xét dong
thoi cac yéu t6: Nid tai thoi diém Pmax, dién luorng
bao dam va cac yéu ciu loi dung tong hop nhiam
khai thac hiéu qua hon ngudn thity dién trong bdi
canh ty trong nang lugng tai tao ngay cang tang,
HTD c6 sy bién dong manh va yéu cau dam bao an
ninh nang lugng ngay cang cao.

chi dién lugng mua kiét nhu trudc day.
TAI LIEU THAM KHAO

B6 mon Thuy Dién va Nang lugng tai tao (2024), Gido trinh Thuiy Nang. Truong Dai hoc Thuy 1gi, Nha xuét
ban Xay dung, Ha Noi.

Chinh phu (2025), Quyet dinh s6 7 68/QD-T Tg ngay 15/4/2025 ciia Chinh phii vé viéc Phé duyét diéu chinh
Quy hoach phdt trién dién liec quoc gia thoi ky 2021-2030, tam nhin dén nam 2050.

Chinh phu (2019), Quyét dinh s6 1856/2019/0P-TTg, Quyét dinh Ban hanh Quy trinh vin hanh lién hé chira
trén luu viee séng Vu Gia - Thu Bon.

Website-EVN, Tdp doan dién liec Viét Nam, hitps://evn.com.vn/.

Nguyén Dirc Nghla (2017), Xay dung cong cu hé tro van hanh nham nédng cao hiéu qua phat dién tram thiyy
dién nho, Bé tai NCKH cip co s, Truong DH Thuy loi.

Lé Ngoc Son (2017), Nghién ciru co sé khoa hoc két hop mé hinh mé phong — t6i wu — tri tué nhén tao trong
van hanh hé tho”'ng hé chira da muc tiéu, ap dung cho lv song Ba, LATS, Ha Noi.

Phan Tran Hong Long va Hoang Cong Tuén (2020), Xdy dung chicong trinh tinh todn biéu do diéu phéi lién
ho thiyy dién béc thang sir dung thudt todn quy hoach déng va phuwong phdp chia luéi khéng déu, Tap chi
Khoa hoc k¥ thuat Thuy loi va Méi truong, 71, 42-48.

Hoang Thanh Tung, Ha Vian Khéi va Nguyén Thanh Hai (2013), Ung dung phan mém Crystal Ball xdc dinh
ché @ van hanh toi wu phat dién cho hé chiva Théc Ba, Tuyén Quang va bdc thang ho chita Son La, Hoa
Binh ¢6 tinh dén nhu cau cd'p nuoc hg du, Tap chi Khoa hoc Thuy lgi va Méi truong, 42, 4-11.

HO Ngoc Dung (2017), Nghién cutu co s khoa hoc van hanh 16i wu hé tho”'ng bdc thang ho chira thuy dién
trén song da trong mua can, LATS, Ha Noi.

Nguyén Vin Nghia (2017), Nghién citu lua chon quy trinh vdn hanh phat dién hop Iy cho bdc thang thity
dién Krong N6 2&3, Tap chi Khoa hoc va Cong nghé Thuy loi, 41, 1-9.

Hoang Céng Tuén va Phan Tran Hong Long (2020), Nghién ciru phwong thite phoi hop vin hanh ndng cao
hiéu qua khai thac nha may thuy dién bdc thang, Tap chi Khoa hoc va Cong nghé Thuy 191, 63, 94-102.
Nguyén Ptrc Nghia (2023), Nghién citu anh hieong cia quy trinh vin hanh hé chira dén hiéu qua phat dién

cua cac nha may thuy dién, Tap chi Khoa hoc KT thiy lgi va méi truong, 86, 25-33.

Hoang Cong Tuan va Nguyén Thé Tién (2024), Nghién ciru kha ndng ndng cao céng sudt kha dung ciia nha
may thuy dién, Tap chi Khoa hoc k¥ thuat Thuy loi va Méi truong, 88, 3-11.

Hoang Cong Tuin (2019), Nghién cuu tiéu chudn chon muc nude chét cho tram thuy dién khi tham gia thi
truong dién, Tap chi Khoa hoc va Cong nghé Thuy loi, 55, 1-7.

Vineet Kumar Singh va S. K. Singal (2017), Operation of hydro power plants-a review, Renewable and
Sustainable Energy Reviews, 69, 610-619.

Mukand S. Babel, Chien Nguyen Dinh, Md R. Akter Mullick va Umamahesh V. Nanduri (2012), Operation
of a hydropower system considering environmental flow requirements: A case study in La Nga river
basin, Vietnam, Journal of Hydro-environment Research, 6(1), 63-73.

R. N. Sharma, Narottam Chand, Veena Sharma va Deepika Yadav (2015), Decision support system for
operation, scheduling and optimization of hydro power plant in Jammu and Kashmir region, Renewable
and Sustainable Energy Reviews, 43, 1099-1113.

V. Lai, Y. F. Huang, C. H. Koo, A. N. Ahmed va A. El-Shafie (2022), A Review of Reservoir Operation Optimisations:
from Traditional Models to Metaheuristic Algorithms, Arch Comput Methods Eng, 29(5), 3435-3457.

Fang-Fang Li va Jun Qiu (2015), Multi-Objective Reservoir Optimization Balancing Energy Generation and
Firm Power, Energies, 8(7), 6962-6976.

44 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 98 (3/2026)


https://evn.com.vn/

Zhong-kai Feng, Wen-jing Niu va Chun-tian Cheng (2018), Optimizing electrical power production of
hydropower system by uniform progressive optimality algorithm based on two-stage search mechanism
and uniform design, Journal of Cleaner Production, 190, 432-442.

Xiao Li, Pan Liu, Ziling Gui, Bo Ming, Zhikai Yang, Kang Xie va Xiaoqi Zhang (2020), Reducing lake
water-level decline by optimizing reservoir operating rule curves: A case study of the Three Gorges
Reservoir and the Dongting Lake, Journal of Cleaner Production, 264, 121676.

Pan Liu, Shenglian Guo, Xiaowei Xu va Jionghong Chen (2011), Derivation of Aggregation-Based Joint
Operating Rule Curves for Cascade Hydropower Reservoirs, Water Resources Management, 25(13),
3177-3200.

Yakup Karakoyun (2024), Determination of Effective Parameters for Hydropower Plants’ Energy
Generation: A Case Study, Applied Sciences, 14(5), 2069.

Raj Singh, Nawraj Bhattarai, Anita Prajapati va Shree Raj Shakya (2022), Impact of variation in climatic
parameters on hydropower generation: A case of hydropower project in Nepal, Heliyon, 8(12), €12240.

S. W. D. Turner, G. R. Ghimire, C. Hansen, D. Singh va S. C. Kao (2024), Hydropower capacity factors
trending down in the United States, Nat Commun, 15(1), 5445.

Website-NSMO, National Power System and Market Operator Company, https.://www.nsmo.vn/.

Abstract:
RESEARCH ON SELECTING THE OPERATING DEAD WATER LEVEL FOR HYDROPOWER
RESERVOIRS IN LINE WITH CHANGES IN THE POWER SYSTEM

The determination of key design parameters of hydropower plants depends not only on hydrological
conditions but also on load demand, the power generation mix, and other multipurpose requirements. In the
context of Vietnam’s power system, where the timing of peak demand has shifted and the power generation
mix has significant changes, several parameters previously selected - particularly the dead water level -
equire re-evaluation. This paper proposes criteria for selecting the operational dead water level to enhance
the available capacity of hydropower plants in accordance with the new operating conditions of the power
system. The results applied to the Song Tranh 2 Hydropower Plant show that adjusting the operational dead
water level significantly increases the available capacity at peak load periods (by approximately 52 MW),
while still meeting integrated operation requirements, thereby improving hydropower utilization efficiency
and contributing to energy security.

Keywords: Dead water level, available capacity, Song Tranh 2 hydropower plant, power system.
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