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NGHIEN CUU KHA NANG MO RONG CONG SUAT
CAC NHA MAY THUY DIEN

Hoang Cong Tuén
Truong Dai hoc Thuy loi

Tém tit: Trong boi canh ty trong nguon nang luong tai tao tang nhanh, hé thono dién Viét Nam
ngdy cang can cdc nguéon dién linh hoat nham dam bdo van hanh an toan va on dinh. Nghién
ctru nay nham danh gid kha nang mo rong cong sudt cdc nha mdy thiy dién hién hitu, khi du dia
phat trzen mdi thuy dién lon hau nhuw khong con. Nghién ciiu dé xudt cdc tiéu chi danh gia dwa
trén sé gio sir dung cong sudt ldp mdy va sé gio dam bdo ndng hrong phdt cong sudt kha dung
trong miia kho. Két qua dp dung cho 20 nha may thiy dién lon co kha nang diéu tiét dai han cho
thdy, tiém nang mo rong cong sudt phu thugc dang ké vao mirc @ diéu tiét ciia hé chiva; dé dam
bao yéu cau phu dinh toz thiéu 5 gio, tong cong sudt c6 thé mo réng thém khoang 6500 MW. Két
qua nghién ciru cung cdp co so khoa hoc cho viéc lap ké hoach phat trién cdc nguéon lwu triv va
ndng cao an ninh ning lirong quoc gia.
T khéa: Thiy dién; M rong cong sudt; Lueu trit nang lwong; Hé thong dién.

Summany: In the context of the rapidly increasing share of remewable energy sources, the
Vietnamese power system increasingly requires flexible generation resources to ensure safe and
stable operation. This study aims to assess the capacity expansion potential of existing hydropower
plants, as the remaining potential for developing new large-scale hydropower projects is nearly
exhausted. The study proposes evaluation criteria based on Number of hours of installed capacity
utilization and the number of hours ensuring available capacity generation during the dry season.
The results, applied to 20 large hydropower plants with long-term regulation capability, indicate
that the expansion potential depends significantly on the regulation degree of the reservoirs. To
satisfy a minimum peak-load support requirement of 5 hours, the total additional expandable
capacity is estimated at approximately 6,500 MW. The findings provide a scientific basis for
planning the development of energy storage resources and enhancing national energy security.
Keywords: Hydropower, Capacity expansion, Energy storage; Power system.

1. MO PAU Trong bdi canh do, thiy dién voi wu thé vuot
Giam phat thai nha kinh va hién thyc hoa cam tro1 ve tinh linh hoat cao trong van hanh cé
két phat thai dong bing "0" (Net Zero) vio kha nang dong vai tro quan trong trong nhing

ném 2050 dang thic day qua trinh chuyén dich  Chuyén ddi ndy vi nd cung cap khd nang hru

manh mé tur cac nguén nhién li¢u héa thach tl}r neblng lu:’(:mg (zang tin Cay’A dogg ﬂ,lm gitp
sang cic ngudn ning luong tai tao nhu dién capAbang vol ng,;uon’NLfl;T khf)_ngron du}h. Tlfy
mit troi va dién gi6 (NLTT). Theo ké hoach nhién, du dia dé phat trién mai cac dy an thuy
phat trién ngudn dién cia Viét Nam, ty trong dién vira va lon trén cac con song ¢ Viét Nam

cac ngudon NLTT ting nhanh, tir khoang 27% hau nhu khong con. Vi vay, m rong cong suat
hién nay 1én 43,4% vao nim 2030 va dat trén ¢3¢ nha may thuy dién (NMTD) hién hiru la
60% vao nam 2050. giai phap can uu tién nham ting cudng kha

nang phu dinh, nang cao tinh linh hoat van
hanh h¢ thong dién (HTD) va t6i uu hoa hiéu
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quan tdm tir som [1], voi nhiéu cach tiép can
khac nhau, bao gom danh gia tac dong tong
hop dén tai nguyén nuéc va cac yéu té6 moi
truong — xd hoi khi mo rong NMTP nham
diéu chinh phuong phap luin va cai tién thé
ché trong cac quy dinh lién quan [2], clng nhu
phan tich tiém nang gia tang cong sudt thong
qua cai tao ha ting va nang cap hiéu suét tai
cac NMTD hién c6 [3]. Nghién clru nay udc
tinh viéc mé rong co thé dong gop dang ke,
udc tinh ting thém khoang 9% cong suét thiy
dién toan cau. Tuy nhién, két qua nghién ctu
mang tinh so by dua trén vi tri ciia cac dap
khong phai thay dién va gia dinh mé hinh vé
cac dap nho.

Tai Viét Nam, cac nghién ctru mé rong NMTD
moi dugc trién khai trong nhitng nim gan day
nhu: tap trung vao phuong thic phdi hop van
hanh sau khi mé rong NMTD, ap dung cho
NMTD Hoa Binh [4]; danh gia anh huong cua
cac thong s muc nudc chét, cot nude tinh
toan hay phuong thirc st dung nudc dén cac
chi tiéu nang lugng cuia NMTD m¢ rong [5]
hay phan tich chi ra nhiing loi thé khi mo rong
NMTD ¢ Viét Nam [6]. Mot nghién ciu gan
day da dua ra phuong phap luan danh gia loi
tich ciaa NMTD mo rong thong qua chi phi
thay thé cua nguon d6i chung. Két qua nghién
clru ndy da cung cap co sd khoa hoc xay dung
co ché chinh sach gia dién cho cac NMTP md
rong [7]. Thyuc t&, mot s6 NMTD mé rong da
dugc dua vao van hanh nhu Thac Mo
(75MW), Pa Nhim (80MW), laly (360MW),
Hoa Binh (480MW). Ngoai ra, nhiéu NMTD
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khac dang duogc nghién ctru 18p du an mé rong
cong suat [8].

Mic du vay, dén nay van chua c6 cong trinh
nghién ctru mang tinh hé théng va toan dién
nhim danh gia dinh luong kha ning mo rong
cong suit cac NMTD hién hiru tai Viét Nam
trén quy mo rong. Do do, nghién ctiu nay sé
phan t1ch dua ra cac tiéu chi danh gia phu hop
v6i co cau nguodn dién trong twong lai va tién
hanh tinh toan ap dung cho 20 NMTD hién
hitu nhdm xac dinh quy mé coéng sudt cd thé
mé rong. Két qua nghién ctru gdp phan cung
cap co so khoa hoc 1ap ké hoach phat trién cac
ngudn luu trit mot cach hop 1y va nang cao do
tin cdy van hanh cia HTD qudc gia.

2. CO SO NGHIEN CUU VA TIEU CHI
PANH GIA

2.1. Co sé nghién ciru

Tinh dén thang 01/2026, tong cong suit cac
ngudn dién ¢ Viét Nam dat khoang 91.206
MW, trong d6 thuy dién chiém 27,6%, nhiét
dién 42,2%, NLTT 27,3%, cac ngudn khéac
2,9% [9]. Theo quy hoach phat trién dién luc
qudc gia [10], dén nam 2030 tong cong suit
ngudn dién s& dat tir 183.291 - 236.363 MW,
v6i ty trong NLTT c6 thé dat tir 39,6 - 47,1%,
thity dién con khoang tir 14,7 - 18,2%. Dén
nam 2050 tong cong suét cac ngudn dy kién tir
774.503 - 838.681 MW, ty trong NLTT tang
manh 1én tr 60,8 - 65,3%, trong do thuy dién
giam dang ké chi con khoang tir 4,8 - 5,2%. Ty
trong trung binh cac ngudn dién dén nam 2030
va 2050 dugc thé hién trén Hinh 1a.

Mure nwde b (m)

(b)
Hinh 1: Ty trong nguon dién dén nam 2030 va 2050 (a); minh hoa cdc ving ciia BPPP (b)
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Su chuyén dich co cdu ngudn dién theo hudng
gia ting nhanh cac ngudn c6 tinh bat dinh cao
(nhu nguon NLTT) lam gia ting yéu ciu vé
cac ngudn linh hoat va co kha nang luu tri.
Hon nita, nhu cau st dung dién trong ngay co
su bién dong 16m, co thoi diém thira cong suat
vao gio thap diém budi trua nhung lai thiéu
cong suat vao gio cao dlem bubi t6i. Do do,
viéc phat trién cac ngudn luu trit co tinh 11nh
hoat cao v6i kha ning diéu chinh cong suit
nhanh va dai diéu chinh rong nhu thuy dién va
pin Iuu trir 16n 13 rat can thiét.

Pin Ivu trir hién nay da duoc st dung rong rai,
tuy nhién chi phi cua cong nghé nay con kha
cao voi nhu cau dy trir 16n. Con vé thily dién,
hau hét cic NMTD vira va 16n trén cac dong
song da dugc khai thitc van hanh, do do
nghién ciru phét trién thuy dién tich ning
(TDTN) va m¢ rong cac NMTD hién hiu
dugc xem nhu giai phap hiéu qua va can dugc
uu tién.

Viét Nam c6 tiém nang 16n phat trién TDTN,
tuy nhién viéc trién khai cac du an TDTN van
con nhiéu kho khan, thac thirc lién quan chi
phi dau tu, céng nghé va cic yéu t& méi
truong - xa hoi [11]. Trong khi d6, mé rong
NMTD hién hitu s& tan dung ha tang c6 sin
(dap, hod chira), do do khong lam tang hoac
tang khong déng ké tac dong dén moi truong.

Hién nay, Viét Nam c6 42 NMTD 16n (> 100
MW) va 72 NMTD vura (30 - 100 MW) véi
tong cong suat 18.366 MW, chiém 73% tong
cong suét thuy dién (25.140 MW). Trong do,
da s6 cac NMTD 16n ¢ kha ning diéu tiét dai
han. Cac nha may nay déu c6 tiém ning mo
rong thém cong suét. Do do, viéc nghién cuu,
tinh toan nham danh gia mirc d6 hay kha ning
mo rong cong sut cua cac NMTD hién hitu 1a
hoan toan co co sé.

2.2. Tiéu chi danh gia kha ning mé rong
cong suat

Trudce day, viéc lua chon Nim cho cac NMTD
trong giai doan thiét ké thuong thong qua phan
tich kinh té ning luong, véi sb gio st dung
Nim (hnim) khoang 4000 gid [12] (thuc té dao
dong tir 3.900 - 4500 gio) nén Nim thuong kha

thap. Khi ty trong thuy dién trong HTD con
16m, cac NMTD c¢6 vai tro ddm nhan phu tai
day, than va phu dinh mot phan, do d6 chi tiéu
nay la phu hop.

Tuy nhién, trong bdi canh ty trong nguén NLTT
tang nhanh, vai trd cua thiy dién can phai
chuyén dich theo huéng dam nhan phu dinh biéu
d6 phu tai va cung cip cong suat linh hoat. Theo
kinh nghiém quéc té cho thiy, hxim cta thiy dién
tai cac nudc phat trién dao dong trong khoang tir
2500 - 3000 gio [6], trung binh & cac nudc nhu
My, Nhat va cac nuéc Chau Au hnim vao khoang
2600 gio [8], c6 xu hudng giam xubng khoang
2000 gio trong tuong lai.

Bén canh do, sb gi0 phu tai dinh cua HTD Viét
Nam hién dao dong khoang 1800 - 2500
gio/nam, tuong ung khoang 5 - 7 gid moi ngay
[13]. Vi vy, nghién ciru ndy dé Xuat tiéu chi
danh gia kha ning mo rong cong suat dya trén:
(i) giam hnim xudng cac ngudng phu hop voi
vai tro phi dinh; (ii) s6 gio dam bao ning luong
phat Nka mua kho (hnkamk) dat t6i thiéu 5 gid
nham dap ung yéu cau van hanh HTD trong cac
thoi diém cang thing cong suat. Cac tiéu chi
nay 1a co s dé danh gia dinh luong tiém ning
mo rong cong sudt cia cac NMTD hién hiru
trong diéu kién HTD Viét Nam chuyén dich
manh mé& sang cac nguén NLTT. Tuy nhién,
day moi chi xét dén cac chi tiéu vé nang luong
ma chua dé cap dén cac yéu t6 khéc.

3. PHUONG PHAP TiNH TOAN

Viéc van hanh cac NMTD ¢6 ho diéu tiét dai
han doi phai c6 loi cho ca chu ky diéu tiét. Ve
nguyén tac bai toan van hanh tdi uu c6 thé giai
quyét néu biét trudc phan bd dong chay trong
toan bg chu ky hodc dy bdo thily van dai han
dam bao do chinh x4c. Tuy nhién, tai Viét Nam
cling nhu nhiéu qudc gia khac, du bao dai han
chua dam bao d¢ tin cdy [14, 15], trong khi ché
d6 dong chay trén cac luu vuc ¢ su bién dong
kha 16n theo khong gian va thoi gian [16]. Do
d6, ddi v6i cac NMTD c6 hd chira diéu tiét dai
han, phuong phap mé phong van hanh dua trén
biéu d6 diéu phdi (BPDP) dugc xem 1a phi hop
va dugc st dung rong rai [17, 18].

BDDP hd chira thudng bao gdm cac ving dic
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trung (Hinh 1b): Ving cung cp cong suat bao
dam (Nbq) hay viung dam bao an toan cung cip
dién (I); Vung tang cong sudt 16n hon Nig hay
vung ting cong suat (II); Vung giam cong sut
nho hon Npg hay ving giam cong suét (III) va
Vung xa nuée thira hay ving phat cong suét
t6i da (IV).

Tai dau mdi thoi doan tinh toén, nguoi van
hanh chi can c¢dn ¢ vao muc nude hd thuc té
s0 voi muc nude cung thoi diém trén BDDP
dé quyét dinh duy tri, ting hodc giam cong
suat phat cho thoi doan d6 twong tng véi timg
vung van hanh.

- Néu muc nuée hod thuc té thudce vung I, s&
duy tri phét cong suat bang Npd.

- Néu muyc nuéc hd thuc té thude ving IV,
phat cong sudt 16n nhat c6 thé nham han ché
x4 thira va dua muc nuée ho vé gidi han dudi
clia vung nay.

- Néu muc nuée hd thyc té thude ving 11, tirc
hd ¢6 lugng nude du (AVg), NMTD dugce st
dung AVq dé ting cong suit 16n hon Npg. Cac
phuong thuc sit dung AVy4 thuong 1a st dung
toan b0 AVq4 ngay cho thoi doan sau hay su
dung dan dan AVq trong cac thoi doan con lai
tir khi hinh thanh dén cubi mua.

- Néu muc nuée hd thue té thude vung III, tic
h6 bi thiéu lwong nude (AVy), NMTD phai han
ché cong suat, phat cong sudt nho hon N
Cac phuong thirc giam cong suét thuong 1a
giam ngay cong suit & thoi doan tiép theo khi
xuat hién AV, hay giam dan coéng suat tir khi
xuat hién AV, dén cudi mua.

Tuy vao dic diém cua mdi NMTPD dé lwa chon
phuong thuc st dung AVy4 (hodc AVy) cho phu
hop nham ning cao hiéu qua phat dién. Tir
phuong thic st dung s€ xac dinh dugc cong
suat (N) cho thoi doan theo cong thire (1), cac
thoi doan tiép theo dugc ldp lai tuong tu.

N=p.gn.QH (1)
H=Z-Zn-hy 2)
Q=Qa+Qn—Qw-Qx (3)
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-2 4
0, o 4
Trong do:

- N (KW), H (m), Q (m?/s): cong suat, cot nudc,
luu Iuong phat di¢n trung binh thoi doan.

- p (kg/m?), g (m/s),  (%): khéi lugng riéng
cua nudc, gia tbe trong truong, hi¢u sut cua to
may phu thudc vao dac tinh cua thiét bi, n=f

(Q, H);
- Zi(m), Zn (m), hy (m): myc nuoc thuong luu,
muc nudc ha luu, ton that cOt nuoc;

- Qa (m?/s), Qn (m?/s), Qw (m?/s), Qx (m?/s): 1an
lugt 13 luu lugng dén hd, luu luong cap/trir
theo cac phuong thue, luu lugng ton thét, luu
lugng (khac phat dién) cia cac nganh loi dung
téng hop. D6i véi cac NMTD trén bac thang,
khi tinh todn Qg phai xét dén lién hé thiy vin
cua dong chay;

- AV (m*): luong nuée du (AVq4) hodc lugng
nuée thiéu (AVy) & dau thoi doan;

- At (gidy): sd gidy trong thoi doan hodc tong
cac thoi doan con lai tuy theo cac phuong thirc
su dung.

Trong qua trinh tinh toan, cac diéu kién rang
budc k¥ thuat to may va cac quy dinh trong
quy trinh van hanh don hd va lién hd chia
dugc dam bao tuan thu day du.

Pé danh gia kha ning mé rong cong suat, dbi
véi mdi NMTD nghién ciru sé& dinh ra cac
phuong an cong suat lap may (Nim). Vi mdi
phuong an, m6 phdéng van hanh duogc thuc
hién cho toan bd chudi dong chay nhiéu nim
nhim xac dinh céc chi tiéu ning luong dic
trung gom: cong suat kha dung (Nkg), dién
lwong (E), s6 gio phat Nig cho timg thoi doan;
dién luong nam binh quéan (E,), sb gio loi
dung Nim (hnim), s6 gio phat Nig mua kho
(hnka). Trén co so cac két qua thu dugc va cac
tiéu chi dé xuat, kha ning mé rong cong sut
cua cac NMTD hi¢n hiru dugc s€ phan tich va
danh gia dinh lugng.

4. KET QUA VA THAO LUAN

Muc ti€u chinh cua viéc mé rdng cong suat cac
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NMTD Ia tang kha nang phu dinh phu tai cua
HTD (ting coéng sudt phat vao gio cao diém),
ning cao chét luong van hanh théng qua cung
cép cong sut du phong linh hoat (gitp 6n dinh
tan sb va dlen ap), dong thoi cai thién hiéu qua
su dung ngudn nude (giam sd gio phat, phat
cong suit 16n vao khung gio co gia tri kinh té
cao hodc khi hé thong can). bé dit duge cac
muc ti€u ndy, cic NMTD co hd chira diéu tiét
dai han duoc xem la dbi tuong phi hop nhét.

|  KHOA HOC

Trong nghién ctru nay, pham vi danh gia duoc
ap dung 1a 20 NMTD 16n c6 kha nang dicu tict
dai han. Cac so li¢u dau vao dugc thu thap tur

hd so thiét ké k§ thuat va cap nhat trong qua
trinh van hanh, bao gém cac thong sb chinh,
cac tai lidu vé cong trinh, thiét bi. Cac diéu
kién rang budc theo quy dinh trong quy trinh
van hanh don hé va lién hd chira. Chudi sé lidu
thity vin st dung trong md phong la chudi
dong chay thang dai 50 nam (1973-2022), dam
bao tinh dai dién cho diéu kién thuy van dai
han. Téng Nim cia 20 NMTD 1a 10.003 MW,
chiém khoang 70% tong cong sudt NMTD 16n
va 40% tong cong sudt thuy dién toan qudc,
céc thong s6 chinh trinh bay & Béang 1.

Bang 1: Thong s6 chinh ciia 20 NMTD

MNDBT | MNC Nim MNDBT | MNC Nim
TT NMTD TT NMTD
(m) (m) | MW) (m) (m) | (MW)

1 | Thac Ba 58 46 120 11 |Séng Tranh 2 175 140 190
2 | Tuyén Quang 120 90 342 12 | T. Kon Tum 1160 1138 220
3 | Ban Chat 475 431 220 13 | Pleikrong 570 537 100
4 |Lai Chau 295 265 1200 | 14 |laly 515 490 720
5 |SonlLa 215 175 2400 | 15 |SéSan4 215 210 360
6 |Hoa Binh 117 80 1920 | 16 |Dba Nhim 1.042 1.018 240
7 |Hua Na 240 215 180 17 |Dong Nai 3 590 570 180
8 |Ban Ve 200 155 320 18 |Ham Thuan 605 575 300
9 |A Vuong 380 340 210 19 |Tri An 62 50 400
10 | Song Bung 4 2225 205 156 20 |Thac Mo 218 198 225

Pé dam bao tinh kha thi vé mat ky thuat ma
khong lam mét y nghia ciia bai toan, cic
phuong 4n m¢d rong Nin dugc xdy dung dya
trén quy mo to may hién hitu tai tmg NMTD
nghién ctru. Phuong 4n nhé nhit tuong tmg
vOi Nim hién tai, trong khi phuong an N 16n
nhit dugc gidi han theo hai diéu kién: (i) hnm
giam xudng dudi 2000 gid; (i) sb gid dam bao
dién luong phat Nxg mua kho Gmg voi tin suat
90% (hkd-mk) dat i thiéu 1a 5 gio (dé dap tng
yéu cau phu dinh phuy tai).

Két qua tinh toan cac chi tidu ning luong
chinh ctia cic phuong an mé rong dugc tong
hop trong Bang 2. Nhin chung, khi Nin tdng
thi hxim va hg-mk déu giam giam, tuy nhién
muc do giam khac nhau gitra cac nha may, phu
thuoc dang ké vao kha ning dleu tiét cua ho
chtra, dugc dic trung boi hé sb diéu tiét B (ty
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s6 gitra dung tich hitu ich va lwong nudc nam
binh quan).

Cac NMTD c6 kha nang diéu tiét 16n (B 16n)
cho phép mé rong cong suat dang ké trong khi
van dam bao duy tri dugc sé gio phi dinh mua
kho. Vi dy, NMTDb Thac Ba voéi [ 1on
(B =0,36), co thé ting Nin 1én dén 240 MW,
khi d6 hximmk giam xudng dudi 2000 gior (con
1934 gi®) nhung hnke-mk van dat 5,0 gio.
Tuong tu nhu NMTD Ban Chat véi 3 =0,46
khi Nim ting dén 440 MW, mic di hnim gidm
con 1885 gid nhung hnka-mk van dat trén 5,0
gio (5,4 giod). Nguoc lai, cic NMTD c6 kha
ning diéu tiét kém nhu Lai Chau (B =0,03),
khi Ny ting dén 2800 MW, khi d6 hnim van
trén 2000 gio (2019 gid) nhung hnkd-mk da bi
giam nhanh, chi con 1,9 gio; tuong tu cac
NMTD khac nhu Sé San 4 (B =0,03) hoac
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Séng Bung 4 (B =0,12) ciing cho thdy chi
tiéu hnkd-mk suy giam nhanh khi ting Nim, lam  phu dinh.
Béang 2: Tong hgp cac chi tiéu ning luwgng chinh tng véi cac phwong 4n Nim
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han ché tiém nang mé rdng cong suat phu vu

NMTD Thac Ba Tuyén Quang

Nim (MW) 120 160 200 240 342 456 570 684 798
AN, (MW) 0 40 80 120 0 114 228 342 456

E, (tr.kWh) | 457 463 464 464 1434 | 1492 1513 1519 1519
hnim (g10) 3810 | 2892 | 2321 1934 | 4193 | 3273 2654 2220 1904
hnkdmk (g10) | 10,1 7,5 6,0 5,0 7,1 53 4,3 3,5 3,0
NMTD Bén Chat Lai Chau

N (MW) 220 330 440 550 | 1200 | 1600 | 2000 | 2400 2800 3200
AN, (MW) 0 110 220 330 0 400 800 | 1200 1600 2000

E, (trkWh) | 816 828 829 829 | 4894 | 5351 | 5574 | 5641 5654 5655
hnim (g10) 3708 | 2510 | 1885 | 1508 | 4079 | 3344 | 2787 | 2351 2019 1767
hnkdmk (g16) | 10,8 7,2 5,4 4,8 4,5 34 2,7 2,2 1,9 1,7
NMTD Son La Thic Mo

Nim (MW) 2400 | 2800 | 3200 | 3600 | 4000 | 4400 | 4800 | 5200 | 225 | 300 | 375 | 450
AN, (MW) 0 400 800 1200 | 1600 | 2000 | 2400 | 2800 0 75 150 | 225
E, (tr.kWh) | 9456 | 9610 | 9693 | 9728 | 9751 | 9757 | 9757 | 9757 773 1 790 | 794 | 794
hnim (g10) 3940 | 3432 | 3029 | 2702 | 2438 | 2218 | 2033 | 1876 | 3433 2633 | 2116 | 1765
hnkdmk (816) | 6,8 59 5,1 4,6 4,1 3,7 34 3,2 7,4 5,5 4,4 3,7
NMTD Hoa Binh

Nim (MW) 1920 | 2400 | 2880 | 3360 | 3840 | 4320 4800 5280 5760
AN, (MW) 0 480 960 1440 | 1920 | 2400 2880 3360 3840

E, (tr.kWh) | 10132 | 10727 | 11031 | 11202 | 11310 | 11381 11407 11424 11436
hnim (g10) 5277 | 4470 | 3830 | 3334 | 2945 | 2634 2377 2164 1986
hnkd-mk (g10) | 12,0 9,7 8,1 7,0 6,1 54 4,9 4,4 4,1
NMTD Hia Na Bén Vé A Vuon

Nim (MW) 180 270 360 450 320 480 640 210 315 | 420 525
AN (MW) 0 90 180 270 0 160 320 0 105 | 210 315

E, (trkWh) | 729 782 803 810 | 1031 | 1069 | 1081 774 828 | 855 871
hnim (g10) 4048 | 2898 | 2231 1800 | 3223 | 2228 | 1690 | 3684 | 2630 | 2037 1658
hnkd-mk (g10) | 6,6 4,4 3.3 2,6 7,8 52 39 6,9 4,6 34 2,8
NMTD Séng Bung 4 Séng Tranh 2 Thwong Kon Tum

N (MW) 156 234 312 190 285 380 475 220 330 | 440 | 550 | 660
AN, (MW) 0 78 156 0 95 190 285 0 110 | 220 | 330 | 440
E, (tr.kWh) | 477 511 521 688 766 803 823 1104 | 1159 | 1185 1199 | 1205
hnim (g10) 3061 | 2184 | 1671 | 3620 | 2687 | 2114 | 1733 | 5019 | 3513 2693 | 2179 | 1825
hnkd-mk (g10) | 4,0 2,7 2,0 5,3 3,5 2,6 2,1 10,0 6,6 5,0 4,0 3.3
NMTD Pleikrong Ialy

N (MW) 100 150 200 250 720 1080 1440 1800 2160
AN, (MW) 0 50 100 150 0 360 720 1080 1440

E, (tr.kWh) | 460 487 496 498 | 3780 | 4002 4076 4093 4093
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haim (gi0) | 4602 | 3247 | 2480 | 1991 | 5250 | 3705 2831 2274 1895
hniamk (210) | 8,8 5,9 4,4 3,5 10,7 | 7.2 5.4 43 3,6
NMTD Sé San 4 Pa Nhim
Nim (MW) 360 | 480 600 720 | 840 | 240 | 320 | 400 | 480 | 560 | 640 | 720
ANim(MW) | 0 120 240 360 | 480 0 80 160 | 240 | 320 | 400 | 480
E, (trkWh) | 1560 | 1604 | 1623 | 1626 | 1626 | 1174 | 1232 | 1267 | 1291 |1304 | 1311 | 1315
ham (gi0) | 4332 | 3341 | 2704 | 2259 | 1936 | 4893 | 3850 | 3169 | 2689 |2329 | 2048 | 1826
hykamk (gi0) | 7,9 59 4,7 3,9 34 [ 101 | 76 6,1 51 | 43 | 3.8 | 34
NMTD Pong Nai 3 Ham Thu? Tri An
Nim (MW) 180 | 270 360 300 | 450 | 600 | 400 | 600 | 800 | 900 | 1000 | 1100
AN (MW) | 0 90 180 0 150 | 300 0 200 | 400 | 500 | 600 | 700
E, (trkWh) | 577 | 579 579 | 1013 | 1022 | 1022 | 1944 | 2089 | 2124 |2125| 2125 | 2125
hyim (gi0) 3204 | 2144 | 1608 | 3375 | 2271 | 1703 | 4859 | 3482 | 2655 |2361 | 2125 | 1932
hniamk (210) | 8,9 5,9 4,5 7.1 4,7 3,6 9.3 6,2 46 | 41 | 3,7 | 34

Kha nang m¢ rong Nim s€ dugc danh gia thong
qua hai tiéu chi. Tiéu chi thir nhat (TC1) xét
riéng ngudng gidm cua hnm theo cic mirc
4000, 3500, 3000, 2500 va 2000 gid. Két qua
dugc trinh bay tir ¢t 3 dén cot 7 ¢ Bang 2 va
trén Hinh 2. Theo d6, nhiéu NMTD v&i Nim
hién hitu thi hxim dd nho hon 4000 gio (thé
hién dau "-" & cot 3), mot s6 NMTD ¢6 hnim
nhé hon 3500 gio (dau """ & cot 4); tinh tu
mirc 3000 gio tro xudng thi hau hét cac

NMTD c6 thé ting thém Ny, nhung mirc do
tang tuy thudc timg NMTD (xem tir cot 5 dén
7). Nhu vay theo TC1 nay, tong Nim c6 kha
nang ting thém Nin cia 20 NMTD lan luot 13

1530 MW (15,3%), 3145 MW (31%), 5540

MW (55%), 8830 MW (88%) va 13575 MW
(136%) twong ung vdi cac ngudng trén. Piéu
nay phan anh rang, neu giam chi tiéu hnim theo
Xu hu0‘ng quoc te tiém nang md rong cong
suét 1a rat dang ké.

Bang 3: Két qua mirc ting ANim (MW) theo cac tiéu chi

TT NMTD Mikc ting ANim theo TC1 (MW) Mirc ting ANim theo TC2 (MW)
4000 | 3500 | 3000 | 2500 | 2000 4000 | 3500 | 3000 | 2500 | 2000
(1) ) ) 4) ) (©) ) () @9 | ady | dn | (12
1 Thac Ba - 15 35 65 115 - 15 35 65 115
2 | Tuyén Quang 25 85 165 270 420 25 85 165 165 165
3 | Ban Chat - 20 65 110 200 - 20 65 110 200
4 | Lai Chau 45 315 645 1065 1630 - - - - -
5 Son La - 345 835 1505 | 2485 - 345 835 835 835
6 | Hoa Binh 835 1280 | 1850 | 2650 | 3800 835 1280 | 1850 | 2650 | 2650
7 | HuaNa 5 45 80 145 230 5 45 80 80 80
8 | Ban V@& - - 35 115 230 - - 35 115 230
9 | AVuong - 20 70 130 220 - 20 70 70 70
10 | Song Bung 4 - - 5 50 105 - - - - -
11 | Song Tranh 2 - 10 65 125 220 - 10 10 10 10
12 | T. Kon Tum 75 110 180 260 385 75 110 180 260 260
13 | Pleikrong 20 40 65 100 150 20 40 65 65 65
14 | Ialy 290 445 650 935 1340 290 445 650 935 935
15 | Sé San 4 40 100 185 295 455 40 100 185 185 185
16 | Pa Nhim 70 120 190 280 415 70 120 190 280 280
17 | Pong Nai 3 - - 15 60 115 - - 15 60 115
18 | Ham Thuin - - 50 120 220 - - 50 120 120
19 | Tri An 125 195 315 455 665 125 195 315 315 315
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TT NMTD Mikc ting ANim theo TC1 (MW) Mirc ting ANim theo TC2 (MW)
4000 3500 | 3000 | 2500 | 2000 4000 | 3500 | 3000 | 2500 | 2000
(1) (2) 3) (4) (&) (7) (8) @ | 10 | (1) | (12)
20 | Thac Mo - - 40 175 - - 40 95 95
Tong (MW) 1530 3145 5540 | 8830 | 13575 | 1485 | 2830 | 4835 | 6415 | 6725
Ty 1€ tang 153% | 31% 55% 88% 136% | 14,8% | 28% | 48% | 64% | 67%

Tiéu chi thir 2 (TC2) xét két hop ngudng giam
ctia hnim theo cac muc nhu TC1 va dong thoi
dam bao hnkamk dat 5 gid, két qua duoc trinh
bay tir cot 8 dén cot 12 & Bang 2 va trén Hinh
2. Két qua cho thiy, kha ning mé rong Nim
giam ro rét, dac bi¢t khi hnim giam dudi 2500
gid. Theo TC2, tong cong suit cd thé md rong
thém cua 20 NMTD ung vdi cac ngudng hnim
4000, 3500, 3000, 2500 va 2000 gid 1an luot 14
1485 MW (14,8%), 2830 MW (28%), 4835
MW (48%), 6415 MW (64%) va 6725 MW
(67%). Khi hxim giam tir 2500 gio xudng 2000
gi0 murc tang thém chi con khoang 310 MW.

4500
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3500 N

3000 e

hyy, (gi0)

2500

+TC2

2000

1500
0%  20% 40% 60%  80%
ANy, (%)

100% 120% 140%

Hinh 2: Ty l¢ kha nang tang Nin, theo cdc tiéu chi

Tur két qua tinh toan cho 20 NMTD 16n c6 thé
nhan dinh rang, dé dam bao yéu cau phu dinh
t6i thiéu 5 gio trong mua kho, tong cong suat
¢6 thé mé rong thém khoang 6500 MW (thém
65%) 1a phu hop. Py 1a ngudn cong sut linh
hoat quan trong, gép phan hd trg tich hop
NLTT va nang cao do on dinh, an toan cho
van hanh HTD qudc gia.

5. KET LUAN VA KIEN NGHI

TAI LIEU THAM KHAO

Nghién curu da danh gid dinh lugng kha nang
mé rong cong suat cac NMTD hién hitu trong
bdi canh co cau nguén dién chuyén dich manh
sang cac ngudn NLTT c6 tinh bat dinh cao.
Khi tiém ning phét trién moi cac du an thuy
dién 16n ngay cang han ché, mo rong cong suit
cac NMTD hién hiru 1a giai phap kha thi nham
ting cuong ngudn cong suat linh hoat va kha
nang phu dinh cho HTD.

Trén co so cac ti€u chi danh gia dya trén hnim
va hnkdmk , nghién cru cho thay tiém nang mo
rong cong suat phu thude rd vao kha ning diéu
tiét ctia hd chira. Cac NMTD c6 dung tich diéu
tlet l6n cho phép tang dang ké Nim trong khi
van duy tri yéu cau phu dinh, trong khi cac
NMTD c6 kha ning diéu tiét han ché bi gidi
han rd rét vé kha nang md rong phuc vu muc
tiéu nay. Két qua tong hop tr 20 NMTD lon
cho thdy, dé dam bao yéu cau phu dinh t6i
thiéu 5 gio trong mua kho, tong cong suit co
thé mo rong thém khoang 6500 MW. Ngudn
cong suit nay co y nghia quan trong trong viéc
nang cao kha nang tich hop NLTT va dam bao
van hanh an toan, 6n dinh HTD quéc gia.

Trong ké hoach phat trién ngudn dién, can uu
tién mo rong cong suat dbi véi cac NMTD c6 hd
chura diéu tiét dai han. Vai tro cua thay dién mo
rong can duoc xem xét nhu mot thanh phan quan
trong ctia hé théng luu trit ning lugng (cing véi
thuy dién tich ning va pin luu trir), dong thoi
nghién ciru bo sung chi phi tich hop (phat dién
du phong/ luu trit, cac dich vu phu trg) nham
xay dung chinh sach khuyén khich phu hop cho
cac ngudn luu trir linh hoat trong bbi canh ty
trong NLTT ngay cang gia tang.
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