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Tém tat: Bai béo phan tich cac dac diém cda tua bin cdng suét I6n trong nha may nhiét dién
Véi cac tan s6 ludi dién 50 Hz hodc 60 Hz. Viéc lua chon tan sé Iwéi dién cua cac quéc gia, khu
vuc trén thé giéi phéan 16n do yéu t6 lich stv. Hé théng dién Viét Nam st dung tan sé6 50 Hz mang
lai loi thé gilp cac nha may nhiét dién c6 cau hinh té may tua bin don gidn hon so véi cac nha
maéy cung qui mé nhung hoat déng & tén sé 60 Hz.

1. Tinh hinh s dung hé théng dién tan sé 50
Hz va 60 Hz trén thé gioi

Cac nuwéc trén thé gi¢i st dung hé thdng dién
c6 tan sb 50 Hz hodc 60 Hz. Hé théng dién voi
tan s6 60 Hz, dién ap 120 V da trd thanh tiéu
chuén cta Hoa Ky. Tai Chau Au lai phat trién hé
théng dién s dung tdn sé 50 Hz. Ngay nay, tan
s6 60 Hz dwoc st dung tai mot sé nwéc & Béc
My, con tan sé 50 Hz dwoc st dung chd yéu tai
Chau Au, Chau A. Tai Nhat Ban tdn tai song song
hai hé théng lwéi dién tan sbé 50 Hz (& phia Dong)
va 60 Hz (& phia Tay). O’ Viét Nam hé théng lui
dién s dung duy nhét tAn s 50 Hz. Phan b cac
quéc gia trén thé gii theo tan s dién lwéi st
dung dwoc trinh bay trong Hinh 1 dwéi day [5].

2. So sanh dac diém giira cac loai tua bin cong
suéat I&n trong nha may nhiét dién tan sé 50 Hz
va 60 Hz

Worldwide Power Grid Frequency

Trong nha may nhiét dién, tua bin dwoc ndi
trwc tiép véi may phat dién théng qua khép truc,
khéng st dung hop giam téc. Do vay tbc d6 quay
cla tua bin va may phat dién la gibng nhau. Quan
hé gitra téc dd quay cla tua bin va tan sb luéi
dién nhuw sau [1]:

f=p.n
Trong do:

e n:tdc d6 quay
e p:sb cap cuc clia may phat
o f:tan sé lwai dién
Do hau hét lwéi dién chi van hanh véi tan sé
50 Hz ho&c 60 Hz nén trong thuc té tbc do quay
cla cac td may phat tua bin cong suét I&n sé roi
vao 1 trong 4 trwvdng hep sau [1]:

50 hz
60 hz

Locations Noted

Hinh 1. Phan bé cac qudc gia trén thé gisi theo tan sé dién Iwéi 50 Hz va 60 Hz
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Bang 1: Téc do quay tua bin nha may nhiét

dién
Loai may phat | Téc d6 quay (vong/phut)
50 Hz 60 Hz
2 cuc 3000 3600
4 cyc 1500 1800

Cac tua bin cbng nghiép hoac tua bin nhiét
dién cong suét thap co6 thé van hanh véi toc do
cao hon nhiéu so véi gia tri trong bang trén. Bdng
thdi hop giadm tdc cling dwoc str dung dé dat gitra
tua bin va may phat. Van hanh véi téc d6 cao
gitp lam gidm kich thwéc va chi phi ché tao tua
bin. Viéc d&t hop giam tdc cling gay ra cac tén
that nang lwong phu va anh hwéng dén tinh sén
sang cla tb may.

HAu hét cac Hang ché tao tua bin (ca tua bin
hoi va tua bin khi) déu ché tao ca 2 loai mau tua
bin van hanh & tan sé6 50 Hz ho&c 60 Hz. Théng
thwdng viéc phat trién cac mau tua bin dwoc tién
hanh theo phwong phap ddng dang (twong tw).

SGT5-9000HL

SGT6-9000HL

Hinh 2. Hinh anh tua bin khi Siemens SGT5-
9000HL 50 Hz va SGT6-9000HL 60 Hz [3]

Hang GE phat trién san pham tua bin khi HA
cho ca 2 c4u hinh 50 Hz va 60 Hz. Tua bin khi
7HA hoat déng véi tan sb 60 Hz va 9HA véi tan
s6 50 Hz [4]. Céc tua bin khi 7/9HA chia sé chung
clu tric va cac dac diém cdng nghé nhdm dat
duwoc hiéu suat cao nhat ciing nhw giam tdi thiéu
cac rui ro van hanh. Tua bin 9HA.02 véi cong
suét 519 MW, trong khi tua bin 7HA.02 c6 cong
Suét 346 MW.

Trong khi d6 Hang Siemens ciing phat trién
dong tua bin méi nhat SGT5-9000HL chay 50 Hz

c6 cong suat 870 MW va twong (rng dong tua bin
SGT6-9000HL chay 60 Hz cé coéng suét 595 MW
[3].

Tua bin SGT6-9000HL dwoc phat trién béng
phwong phap déng dang thu nhé truc tiép tir tua
bin SGT5-9000HL. Nham git* cho méi trwdng khi
déng hoc trong c& 2 mau tua bin khéng ddi thi van
tbc vong dau canh ciing dwoc gitr khong dbi.
Chinh vi 1& d6, ti 18 déng dang hinh hoc ty l&
nghich v&i ty 1& téc do quay. O day téc dd quay
cula tua bin SGT6-9000 tang 1,2 lAn so véi tua bin
SGT5-9000HL, twong ng cac kich thwdc hinh
hoc phai gidm di 1,2 1an.

Budng cong canh.

giéng hét nhau ‘ A
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", Gilt nguyén van toc dau canh
Tam giac van toc gidng nhau
QxR= =khong d6i g g
Gitr nquyén 4p suat

Hinh 3. So sanh khi déng cac day canh trong
tua bin SGT5-9000HL va SGT6-9000HL [3]

Cac tiéu chuén tinh toan khac ciing dwoc kiém
tra va cho thdy sy ddng dang va dadm bao yéu
cau an toan. Vi du trng suét gay ra trong cac canh
tua bin b&i lwc ly tdm va lwc udn déu gitr khéng
ddi trong ca 2 mau tua bin. Hé sb trao dbi nhiét
gia tding nhe nhwng khong nhiéu trong tua bin
SGT6, nhiét dd kim loai canh tua bin cling duoc
gilr nguyén.

So sanh 2 mau tua bin dwoc phat trién theo
phwong phap déng dang thu nhé truc tiép cho
thdy sw chénh léch dang ké vé cong suét. Cong
suét cla tua bin SGT5 cao hon 1,46 1an so voi
tua bin SGT6. Diéu nay c6 thé giai thich qua cong
thire tinh todn cong suét t¢i han cia 1 than tua
bin dwdi day [2]. Cong thirc cho thdy cong suét
t&i han cda 1 than tua bin phu thudc vao nhiéu
yéu td: (rng suat kéo cho phép va ty trong cta kim
loai ché tao canh, nhiét gidng va hiéu suét trong
than tua bin, tbc d6 dong méi chéat thoat ra khdi
tua bin va dac biét la ty 1&é nghich v&i binh phwong
cuia tbc do quay.



30 * NLN * 156 - 06/2021

cho ra d&i cac mau méi véi cong suat ngay cang

mkaa CZ P A LA £ y P
=3 7 5. Hyn,i I&n hon va hiéu suat trpng cao hon. Khac voi cac
PuTN" V2 tua bin cong nghiép, toc d6 quay cla tua bin nha
Trong do: may nhiét dién bi han ché dai tbc do lam viéc, chi

dwoc thiét ké voi tAn sé 50 Hz hay 60 Hz theo

° P: Céng Suét toi han cla 1 than tua bin A X X LA o P .
yéu cau ve tan so cua hé thong dién.

o o: ng suét kéo cho phép cua kim loai o

ché tao canh - Viéc chon lam viéc véi tAn sb 50 Hz hay
R k,: He sb 60 Hz la tly thudc vao tan sb cla ludi dién ma
o p TY trong ctia kim loai ché tao canh tua bin may phat dau vao. Tua bin dwoc thiét ke
o m: Hé s6 chi lam viéc binh thuwdng & 1 téc d6 quay cho

phép. Hau hét cac nha ché tao tua bin 1&n trén
thé gi¢i déu cé sén cac mau thiét ké tua bin & 2
tan s6 50 Hz va 60 Hz, nham dap ng yéu cau
cta khach hang va da cé san pham & céc cp tan
sb nay trang bi cho nhu cau.

. n: S6 vong quay
. C2, Vvo2: Téc d6 ra va thé tich riéng cua
dong mdi chét ra khéi day canh déng

tang cudi cung

o Ho: Nhiét gidng than tua bin o T . .
° 10i: Hiéu suat trong than tua bin - Hé thong dién cua Viét Nam dung tan so6 50 Hz,
. . dan t&i cac nha may nhiét dién c6 lgi thé dwoc st
Khi toc d6 quay giam di 1,2 1an (vi du t  gung cac tua bin c6 cong suét giéi han 16n hon.
3600 vong/phut xuong 3000 vong/phut) thi anh g yei cac t6 may phat tua bin (k& ca hoi va khi)

huéng lam téng cong suat téi han 18n 1,44 lan. cdng suat cao thi day 1a wu thé 1on do giam dwoc
3. K&t luan kich thwéc, ddng thdi cu hinh té6 may don gian
) hon.

Tua bin céng suét I&n trong nha may nhiét
dién dwoc cac hang ché tao lién tuc cai tién dé
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ABOUT LARGE POWER TURBINES IN THERMAL
POWER PLANT OPERATED WITH 50 Hz AND 60
Hz GRID FREQUENCY
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Abstract: The article analyzes the characteristics of large capacity turbines in thermal power
plants with grid frequencies of 50 Hz or 60 Hz. The choice of grid frequency of countries and
regions in the world is largely due to historical factors. Vietham's electricity system uses a
frequency of 50 Hz, which brings advantages to thermal power plants with a simpler configuration
of turbine units than plants of the same size but operating at 60Hz.
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