KHOA HOC VA CONG NGHE Mo

NGHIEN CUU NANG CAO
PO ON DINH CUR MAY PHAT PIEN
TRONG CAC NHA MAY NHIET BIEN THAN

. & théng dién (HTD) bao gdbm nha méy dién,
dwong day, tram bién ap 1a mot thé thdng
r] nhét. Chat lwvong dién nang dwoc danh gia
b&i hai théng sb 1a dién ap va tan sd, trong do S
thay ddi dién ap co tinh chét cuc bo con tan sb
mang tinh hé théng va do léch tan sb anh hwéng
dén hoat déng cua tAt ca cac thiét bj trong hé thong
dién. Tan s6 cla HTD Quéc gia phai ludn duy tri &
mirc 50Hz voi sy dao dong +0,2Hz. Trong trwdng
hop HTD chwa 6n dinh cho phép lam viéc voi do
léch tan sb la +0, SHz. Cac t6 may khéng co nhiém
vy didu chinh tan sb thi dwoc phat theo murc tai
nén v&i ving didu chinh clia bd diéu chinh tan sb Ia
50+0,5Hz. Sw thay dbi tan sb do mat can bang
cdng suat gilra cac dong co so' cap va phu tai cia
may phat dién duoc biéu dién bang phwong trinh [1]:

TS. DO NHU' Y -
Trwéong Dai hoc Mo-Dja chat

Trong d6: Py - tbng ¢éng sudt cla cac turbine
(cdng suét co), MVA; Py - Tdng cong suét phu tai
hé thdng, MVA; P, - Tong cong suét dién, MVA; J -
Momen quan tinh téng cla cac td may trong hé
théng; kg.m? ©=2xf - Van téc goc.

Trong che do xac lap thi o=const, nén phwong
trinh c&n bang:

Pr-(Pp*+P)=Pr-Pe=0. (2)

Khi xuat hién méat can bang céng suét trong
HTD, tan sb I&ch khai gia tri dinh mirc lam gidm chi
tiéu kmh té, ky thuat clia nha may dign cling nhu
clia cac hé tiéu thu. Do vay, dé& dam bao cac chi
tiéu chat Iucrng dién nang ciing nhw khong dé he
thong bi tan ra phai c¢6 phwong an diéu chlnh tn
sO clia hé théng. Chu trinh diéu chinh tan sé va
phén ph0| cong suét thue ty dong trong HTD duoc

J.o.(dw/dt)=Pr-(Pyt+Py)=Pm-Pe. ' (1 mo ta tbng quat bang so dd khdi trong H.1.
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H.1. Sor d6 khéi diéu khién tan sé va phan phdi cong suét thuc

Khi may phat dién lam viéc, co thé xuat hién cac
loai dao dong tin hiéu. Tuy vao moi loai dao déng ma
kéo theo tan sb sé& dao déng theo & nhiing khoang
khac nhau. Cac loai dao dong nay thwdng gom [2]:

% Dao ddng cua cac may phat lam viéc song
song: Nhirng dao déng lién quan dén hai hodc nhiéu
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hon hai may phat déng bd trong mot nha may dién
hodc cac nha may dién gan nhau. Cac may quay voi
tn s6 dao dong trong khodng 1,5 dén 3 Hz:

# Cac dao dong cuc bo: Nhitng dao déng nay
thwdng lién quan dén mot hodc nhiéu hon cac may
phat dién déng bd trong mét nha may dién cung
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quay v@i nhau, trong mét HTD hay trung tam tai,
tan s6 dao déng trong khoang 0,7 dén 2 Hz;

% Cac dao dong lién khu vye: Nhivng dao déng
nay thwong lién quan dén viéc két hop rat nhidu
may phat trong mét phan cia HTD di v&i cac may
tai cac phan khac cia HTD. Tan sb nhitng dao
dong lién khu vure thuong trong dai nhé hon 0,5 Hz.

Cac dao dong nay khién cho may phét dién 1am
viéc & ché d6 qua do, co thé lam giam chét Iwo’ng
dién nang. Néu khéng khdéng ché kip thoi co thé
pha hay may phat. Thong thu’O’ng doi hoi phai tat
rat nhanh thoi gian qua d6 clia may phat dién va
gilr cho bién d6 dao ddng cua cac qua trinh qua dd
ndm trong pham vi cho phép. Dac biét, trong

trwéng hop sw ¢b (ngdn mach), can c6 bd phan
cwd'ng blrc dong kich thich, d@m bao gilr cho dién
ap lwdi 6n dinh. Cac hé théng kich tir dwoc cai dat
dé hd tro cho viéc nang cao dod dn dinh trc thoi, co
thé tao ra b&i mét trong cac loai dao dong nay.
Ngay nay, mét trong nhirng gidi phap dé khac phuc
nhung dao déng nay nhdm nang cao dd &n dinh
clia cac may phat dién la st dung b6 én dinh cong
suat (Power system stabilizer), hoat déng thong
qua céc bo diéu chinh dién ap. PAau ra cua kich tir
dwoc diéu chinh dé& cung cip mémen ham cho hé
thdng, hiéu qua cla viéc s& dung bd &n dinh cong
suat dwoc thé hién qua so d mé phong trong H.2
va két qua 6n dinh dwoc mé phéng trén H.3 [3], [4].
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H.3. Két qua dién &p dau ra méy phéat

T két qué mé phéng thay rang dién ap dau cuc
may phat khi st dung bd &n dinh céng suét (dudng
mau dd) s& nhanh 6n dinh hon véi trweng hop khdéng
st dung bd dn dinh céng suét (dwédng mau xanh).

Khi may phét 1am viéc trong khu vuc tan sé thap
thi tt ca cac may sé roi vao tinh trang qua tai va
tdc d6 giam thap hon binh thuwéng. Dién thé cta hé
théng s& giam, dan dén kich tir ting, co6 thé dat
dén gi®i han, didu nay lam qua tai stator va rotor.
May phat can phai c6 bd phan bao vé khi stator,

rotor qua néng, qua kich tir va tan sé thap (V/Hz)
Tiéu ehudn ANSI dwa ra kha nang chiu nhiét cta
may phat turbin hoi trinh bay & Bang 1.

Bang 1. Kha nang chju nhiét ctda MF dién

Thoi gian | Gi6i han dong | Gidi han dién thé
lam viéc stator (dvtd) stator (dvtd) theo
cho phép | theo déng dinh | dién thé kich tir
(s) murc dinh mire
120 1,16 1,13
60 1,3 1,25
30 1,54 1,45
10 2,26 2,08

Biéu thirc tdng quét tinh thdi gian lam viéc chiu
nhiét cho phép ctia may phat:

(x*-1).t=k.

(3)

Trong do: t - Thoi gian lam viéc téi da cho phép,
sec; x - Dong stator hay dién thé kich twr, A; k -
Héng s6, k=41 ddi v&i stator, k=33 dbi vdi rotor.
Trong th&i gian may phat van hanh lién tuc vuot
qua gi¢i han & Bang 1, cAn gidm cong suit dé
giam dong hay giam dién thé dé giam ty sé V/Hz.
Sw han ché clia may phat khi tn sé gidm cho & H.4.
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H.4. Han ché van hanh MF khi tan sé giam

Dé théa man gi¢i han V/Hz, dién ap cla may phat
can phai giam cung ty 1& voi sw gidm tan sé nhdm
khéi phyc tlr thdng binh thuong. Viéc nay lam giam
V-A clia tai dén mot gia tri chap nhan. Mét sb nha san
xuét da dwa ra gi¢i han thoi gian cho tiéu chuan V/Hz
dwoc trinh bay trong H.5. Thoi gian ngét clia bao vé
phéi dwgrc diéu chinh trong gi¢i han.
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H.5. Gioi han thoi gian lam vie cia MF theo ty s6 VIHz

Trong cac truedong ho’p sy ¢b cla td may, tan sé
c6 thé giam ngoai s kiém soat clia hé thdng diéu
chinh tan s, gay nguy hiém cho hé théng dién. Khi
do, dé gitr tn so can phai sa thai b&t phu tai.

Béng 2. Théng s6 thuc hién sa thai phu tai va mire d$ sa thai phu tai theo tan sé trén hé théng dién Viét Nam

Coéng suat Tylé, % | Cong suét | Tan s6 clia hé théng, Hz | Ty Ié sa thai, %
Tong cong suét dat (MVA) 32104 49 5
Thay dién 47,5 15249 48,8 5
Nhiét dién than 22,3 7159 48,6 9
Tuabin khi 23,6 7576 48,4 5
Nha méy chay dau 2,9 835 Murc tan sb (Hz) | 48,2 5
Tong congsuat dat mlen Bac 14217 48,0 5
Tong cbng suat dat mién Trung [ 5033 47,8 10
Téng cong suat dat mién Nam 11199 47,6 15
Tong coéng suat tac dung (MW) 25000 47 .4 10

Tuy nhién, viéc sa thai phu tai 1a khac nhau déi
v&i moi hé thong theo [3] co ba loai sa thai phu tai:

% Loai 1: Cé tong cong suat tai phai cét bang cong
suét thiéu cao nhat c6 thé, chia d&u ra nhidu dot cat,
bat dau sa thai phu tai tlr 49 Hz cho dén 46,5 Hz;

% Loai 2: Ciing chia lam nhleu dot chinh dinh &
49,2 Hz, ¢c6 db tré ve thoi gian moi dot cach nhau 5
den 10 gidy, dot cudi 60 gidy, lam nhiém vu dua
tan sb lén cao hon 49,2 Hz sau khi loai 1 c&t xong.
Cong suét can cét cla loai 2 bang 40 % loai 1;

% Loai 3: La loai sé tac ddng néu loai 1 khéng ngan
can duoc nguy co giam tan sb xubng dudi 45Hz, hoac
CO nguy co’ xay ra suy ap trong mét phan nao dé cia
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hé théng dién. Loai nay duoc chinh dinh theo sty giam
thdp qua mirc cla tan sb két hop véi sy giam thap
dién ap, hodc la sy giam thdp dong dién hodc khi
duwong day hodc may bién &p nao d6 bj cét ra.

Theo sb liéu thong ké trong HTD Viét Nam viéc
sa thai phu tai theo tan sO trén HTD va mirc dd sa
thai phu tai theo tan sb trong nam 2014 dwo'c cho
trong Bang 2. Céc s6 liéu théng ke cho thay rang cac
nha may nhiét dién dung than co téng cong suét cla
hé thong la 7.159 MVA va ty |é sa thai cong suat
chiém 22,3 %. Tuy nhién, hién nay, hé thong sa thai
phu tai dang dat theo si¥ suy giam tan sd, dé tang do
chinh xé&c bao vé hé théng nang cao dd 6n dinh cla
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may phat dién thi co thé xem xét 1ap dat thém hé
thong sa thai phu tai theo toc dd suy giam tan so.

2. Két luan

Qua phan tich & trén thay rang dé nang cao kha
nang lam viéc, tang tinh &n dinh va tin cay clia may
phat trong nha may dién can thiét phai:

% St dung bd 6n dinh céng suat @& khic phuc
nhitng dao ddong xay ra trong ché dd lam viéc cla
may phat; '

% Trang bi cac béo vé qua tai stator, rotor, qua
kich tir, bdo vé tan sb thdp va han ché van hanh
may phat trong viing tan sb thap;

% Tién hanh sa thai phu tai khi c6 sw cb hw
héng cac t6 may dan dén tan sb co thé giam ngoai
sw kiém soat clia hé théng didu chinh tan sb, can
thiét xem xét Iap dat thém hé thong sa thai phu tai
theo tbc dd suy gidm tan s6.0
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SUMMARY

, The instability of the electricity system is |
- often caused by the load changes of the system |
. leads to power imbalance between the primary |
. moter and the generator's load. This reduces |

| the economic and technical specifications of the |
‘power plant as well as consumers. Simultaneously |
with these changes the working mode of the |
generator also varies. To ensure the stability |
and reliability of system, it is necessary to |
move or degrade to a minimum the changes

XAC DiNH CHIEU DAL...

(Tiép theo trang 71)

nhién liéu, nang Iwong dién ma con cho phép giam chi
phi bdo vé duéng 16 chuén bi, thdi gian va cac chi phi
khéc lién quan dén chuyén dién san xuét;

+%+ Chieu dai theo phwong khu khai thac ty 1& nghich
V@i chieu cao phan tang khai thac. Khi san luvgng khai
thac thép, san lwong mét guwong khau 150 T/ng.dém
va 200 T/ng.dém, chiéu cao phan tang tang ti» 8 m Ién
t&i 15 m, tang khoang 90 %, chidu dai khu khai thac
gidm khong dang ké, khodng 10+12 m, gidm khodng
8+12 %. Tuy nhién, khi san lwgng khai thac cao, san
long mot guong kh&u 300 T/ng.dém, chiéu cao phan
tAng tang tr 8 m 1&n t&i 15 m, chiéu dai khu khai thac
gidm dang ké, khoang 60+70 m, gidm khodng 25+30 %;

% Trong diéu kién dia chét, k§ thuat cac mé ham o
Quang Ninh va kinh nghiém ap dung cdng nghé co gioi
hoéa trong hé théng khai thac 16 doc via phan ting trén
thé gidi, v&i chidu cao phan tang khodng 12+20 m, nén
chon quy mé cdng suét khai thac véi 2 t6 hop co gidi hda
khodng 200+350 T/ng.dém, twong dwong voi cong suét
120.000+150.000 T/nam. Khi @6, chiéu dai theo phwong
khu khai thac nén chon trong khoang 130+150 m.0
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SUMMARY

The authors have identified the appropnate :
in Quang Nihh |

length for mining areas
underground mining on the basis of harmonious

cooperat:on between speed

tunneling and |
mlnlng preparatlo ; i
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