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RESEARCH ON THE INFLUENCES OF PROTECTION DEVICES
ON LARGE POWER SYSTEM BLACKOUT
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Tom tat:

Céc su ¢6 tan rd hé théng dién la loai su' cd nguy hi€ém nhét va thudng c6 hu qua vo cing nghiém
trong. O Viét Nam ciing d3 tirng xay ra cac su ¢ nghiém trong nhu su ¢ ngay 27/12/2006,
28/2/2008, 25/9/2009 dac biét la su c6 ngay 22/5/2013. Bai bao nay nghién cltu sy anh hudng cla
cac thiét bi bao vé dén su cf tan rd hé thdng dién bang phucng phap md phong dong bdi chuang
trinh Powerworld. Cac két qua md phong chi tiét mét kich ban tan rd hé théng dién dién hinh cho
thady su can thiét phai mé ta va mo phdng chi ti€t cac thiét bi bao vé rdle trong mé phong hé théng
dién. Cudi cung, bai bdo d& xudt moét sd bién phap nhdm ngén chadn su ¢ tan rd hé thdng dién.

T khoa:

Tan rd hé thong dién, hé thdng bao vé, mé phong déng, Powerworld.

Abstract:

Power system blackout is the most serious phenomenon and normally has huge consequences. It
also occured in Vietnam on 27/12/2006, 28/2/2008, 25/9/2009, especially, the event on 22/5/2013.
This paper is devoted to analysis the influences of protection system on power system blackout that
was based on dynamic simulation of Powerworld software. The simulation results of a typical
scenario of power system blackout showed that the neccesary for modeling all protection devices in
power system simulation. The paper also proposed some remedial methods to prevent power system
blackouts.
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1. MO'DAU tai, kho khin trong viéc xay dung cac nha
Céc hé théng dién (HTD) dang phai ¢6i ~Mdy/dudng day méi, viée sir dung nhicu

mit v6i nhiéu kho khin nhu: su tang phu cdc nguon nang luong tai tao, trong boi

canh bit dau van hanh theo co ché thi
Ngay nhan bai: 26/11/2017, ngay chip nhan  trudng lam thay d6i khéi niém vé HTD
dang: 18/12/2017, phan bién: TS. Nguyén Dirc

H truyén théng, 1am kho khan hon trong
uy.
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quan 1y, van hanh, giam sat va diéu khién
HTD. Piéu nay khién cho cac HTD c6 thé
duoc van hanh gén voil gidi han vé On
dinh, va kha “nhay cdm” v6i cac su b cb
thé xay ra. Mot s6 su tan rd HTD gan day
tai Vi¢t Nam voi nhiing hau qua to 16n 1a
nhimg vi du sinh dong cho luan diém nay.
Cu thé : ngay 27/12/2006, hu hong may
cit tai tram 500 kV Pleiku di lam gian
doan HTD Biéc - Nam, gay mat dién trén
HTD mién Bic; sy cb ngay 28/2/2008:
ngan mach trén duong day 500 kV doan
Pleiku - Pa Néng lam mat lién két Bic -
Nam da lam mét dién nhiéu tinh & mién
Béc; su c¢b ngay 25/9/2009: sup d6 dién
&p trén hé théng 500 kV 1am bao vé dién
&p thap da tac dong cit ca hai mach
duong day 500 kV Ha Tinh - Pa Nang,
tach d6i hé thong 500 kV Viét Nam lam
mat 1440 MW va su cb ngay 22/5/2013
gay cit 43 t6 may cua 15 nha may trong
HTP mién Nam, 1am mat dién 22 tinh
phia Nam Viét Nam, mat 9400 MW tai.
Nhitng sy ¢d nay d dit ra nhitng yéu cau
vé nghién ciru va rat kinh nghiém dé tranh
nhing su cb trong tuong lai.

Céc kich ban tan rd HTD thuong réat phic
tap, 1a sy anh hudng cua van dé mét on
dinh, cling nhu tac dong tuong hd giira
cac thiét bi diéu khién va nhat 1 hé thong
bao vé role [1-5]. Do d6 trong bai bao
nay, tdc gia lga chon phuong phap mod
phdong dong theo thoi gian vdi sy c6 mat
cta cdc md hinh chi tiét cua cac thiét bi
dong nhu may phat dién (MPD), kich tur,
diéu toc, bao vé qua kich thich MPD, bao
vé tan s6 MPD, va bao vé duong day, va
role sa thai phu tai theo dién ap thap.

2. ANH HUONG CUA HE THONG CAC
THIET BI BAO VE

2.1. Bao vé qua dién ap/kém dién é&p,
qué tan sé/ kém tan sé bao vé MPD

Mo hinh bao vé MPP cung cép chitc ning
bao v¢ MPD khi c6 xdy ra qua dién hodc
kém dién ap, qua tan sd hodc kém tan sb
v&i hai tin hiéu cit hodc bao su cd. Trong
nghién cou nay, md hinh bao v¢é¢ GP1
(Generator Relay Model: GP1) dugc cung
cap boi GE, v6i thong s6 nhu bang 1.

Bang 1. Thong sb bé bao vé chung MPD (GP1)

VuV tuV VoV toV fof tof fuf tuf

075 | 1 115 |05 | 1.025 |1 | 0975 |1

2.2. Role bao vé qua kich tte (OEL)

Khi cadc may phat lam viéc ¢ trang thai
gan kich tir gigi han lam phét nong trong
cudn day kich tur. Khi dong kich tur vuot
qua gia tri lam viéc lau dai cho phép, bao
vé€ qua kich tir s€ tdc dong, lam gidm dong
kich tir cia may phat. Tac dong nay lam
giam mot luong dang ké cong suat phan
khang phat, lam dién ap cang sut giam
manh. Kha nang chiu dung quéa kich tu
cua may phat dugc quy dinh boi IEEE [6,
7]. Khi OEL m{t may phat tac dong, ganh
ning diéu khién dién 4p s& dugc chuyén
sang cac may phat xung quanh, c6 thé dan
dén tac dong lan truyén cua cic bao vé
OEL, dan dén dién 4p hé thong giam dan.

2.3. Role qua dong dién

Khi xay ra sy c¢b trong HTD, dan dén qua
tai dudong day va cac may bién ap con lai,
céc role bao vé qua dong dién va qua tai
trén cac duong day nay sé€ tac dong. Thoi
gian dé cac role bao vé qua dong va qua
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tai tdc dong phu thudc vao muc do trAm
trong cua sy qua tai. Néu dong qua tai
khong qua 16n, thoi gian dé dan dén role
tac dong co thé kéo dai hang chuc pht.
Khi nhiéu phan tr dd bi cat ra, khoang
thoi gian gitta cac 1an role tic dong s& dan
duogc thu hep lai, néu qua tai nhiéu s& dan
dén cit lién tuc cac duong day, lam tram
trong thém sy cb tan ra HTD. Trong md
phdng thuc hién vdi mé hinh bao vé qua
dong SimpleOC1, véi cac duong dac tinh
thoi gian phy thudc theo tiéu chuan IEEE
C37.112-1996.

2.4. Role sa thai phu tai

Hé thdéng role sa thai phu tai thap ap
(Under Voltage Load Shedding-UVLS) la
cac role sa thai phu tai theo tin hiéu dién
ap do luong tai chd, lugng sa thai phu tai
phai du nham phuc hdi mic dién ap toi
thiéu cua hé théng va khoi phuc duge mot
phan dy trit cong suat phan khang. Viéc
tinh toan lugng tai sa thai 1a mot bai toan
kho, trong d6 tac gia [2] dé xudt bién phap
xac dinh luong sa thai theo HTD cu thé,
thong qua nhiéu mé phong dong va kinh
nghiém van hanh thuc té.

3. KICH BAN DIEN HINH SU CO TAN RA
HE THONG PIEN

Céc su ¢b tan 1A HTD c6 co ché xay ra
chung la : HTD di tr trang thai van hanh
binh thuong (gan voi gidi han an ninh)
dén mét 6n dinh va cudi cing 1a chia tach
thanh cac HTD riéng biét, tach roi. Co
ché chung c6 thé duge tong két nhu sau:

= Piéu kién ban diu bit lgi: cac HTD
dang dwoc van hanh ¢ nhitng diéu kién
gan véi gisi han 6n dinh nhu: Trong HTD
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dang bi mat mot sb t6 may, mot sé duong
day tai dién do su ¢ trong khi d6 nhu cau
phu tai lai dang rat I6n hay ting lén do
nhimg diéu kién bét thuong, trong HTD
khéng c6 da cbng suat du phong, dién ap
& mot sé nat bi giam thap.

= Sy cd nguy kich: HTD tiép tuc chiu
mot hodc mot s6 su ¢b cuc ky nguy kich
lam mét thém duong day, may phat quan
trong, gy ra qué trinh quéa d¢ trong HTD
va gay ra su mat can bang cong suit giira
phat/tai.

= Tiac ddng cia cac thiét bj diéu
khién so' cAp: sau khi co su cb, cac thiét
bi diéu khién s& tac dong dé dua cac
thong s6 ciia HTD tro vé ving lam viéc
dam bao cé4c tiéu chuan an ninh. Néu cac
thiét bj didu khién khong ¢am bao an ninh
HTD, s& gay ra mit 6n dinh HTD nhu
dién &p/tan sd/goc roto, dong thoi lam qué
tai cac thiét bi con lai, dién &p giam thap,
mat dong bo giita cac may phat dién, qué
tai cac duong day.

= Cac bién phap ngin chin: Viéc
thiéu cac bién phap ngin chan kip thoi
cla cac trung tAm diéu d6 hé thdng, su tac
dong sai cua thiét bi bao vé 1am cho tinh
hinh tré 1én nghiém trong hon. Sau thoi
qua do, céc thiét bi diéu khién thir cip
nhu tac dong cua may bién ap diéu é&p
dudi tai, cac bo bao vé qua kich tir lam
MPD cac may phat di dat dén gigi han
cdng suat phan khang, 1am giam dién &p
tai cac nit dat tu bu.

= Quaé trinh chia tach hé théng: Két
qua la dién &p tiép tuc giam thip, dan dén
sup d6 dién ap. Cac MPD ciing s& bj cit
ra khi dat giéi han vé céng suit phan
khéng hoic qua tan sd/kém tan sb, lam
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tram trong thém sy mat can bang céng
sudt phét/tai trong HTD. Piéu nay lam
qua tai cac hé thdng truyén tai va dan dén
viéc cit hang loat cac dudng ddy ciing cac
thiét bi khéc, 1am sup db hé théng

Do d6, viéc mo phéng dong cac thiét bi,
dic biét 1a hé thdng bao vé MPD bao vé
dudng day dong vai tro quan trong trong
viéc mo phong sy tan ra HTD cling nhu
dé xudt cac bién phap ngin chin tan
ra HTD.

4. KET QUA MO PHONG DONG
4.1. Gii thiéu hé théng dién

Hé théng dién cua ving I1i-42 nat [9],
gdm cac cap dién ap 345/138 kV véi 42
nat, 76 nhanh (bao gdm ca MBA), 55 phu
tai, 2 tu dong cit, 7 tu cd dinh, 14 MPD
gom: 1 MPP gi6 loai WT4G, hai MPD
loai turbin khi, 11 MPP ddng bd cuc an
nhiét dién. V& mo hinh dong gém:

=  MPD: loai nhiét dién c6 md hinh
GENROU va gi6 c6 mé hinh WT4G.

= Kich tr gém cac loai: IEEET1
(EXACL1), WT4E, ESAC3A, EXST1 GE,
ESAC2, EXST2 [6] .

= Piéu téc turbin gom cac loai:
TGOV1, IEEEG], GAST_PTI, WSIEGL,
HYGOV.

= Bao vé qué kich tur loai: OELL.

= Bao vé MPD loai: GP1.

= Bao vé qua dong dién c6 dac tinh thoi
gian phu thuéc: SIMPLEOCL véi cac
duong dac tinh: IEEE C37.112-1996
Standard.

= Tai dong loai dong co: MOTORWCL
va tai han hgp WSCC.

= Role sa thai phu tai theo dién ap thap
khi dién ap nho hon 0,8 pu, thoi gian sa
thai 2 s, lugng tai sa thai tir 1-5% tiy moi
bac

Kich ban: HTD lam viéc & ché do binh
thuong, sau d6 trong vong 1 phut, hé
thong bi sy cd lam mat 3 duong day
345 kV, dan dén ngit h¢ thong trang trai
gid c6 cong suat 500 MW.

Phan mém mé phong sir dung 1a chuong
trinh Powerworld 19.

4.2. M6 phéng ché dé lam viéc xac lap
4.2.1. Xac |ap trwréc swrcod

O ché d6 xéc 1ap binh thuong: chi c¢6 2
nat dién ap dudi ngudng 0,95 (pu) la nat
s6 5 va 24, MPD ¢ nut 42 dat giéi han
& muc thap vé cong sudt phan khang
(39 MVAr trong dai tir 39-800 MVAr),
cac t6 MPD ¢ nut 18, 19, 22 dat giéi han
& mirc cao vé cong suat phan khang, MPD
s6 22 vira dat gidi han vé P va Q. Chi c6
mot duong day tir nat 20-11ini345 dén nit
22-Prairie345 dang mang tai 100%, 7
duong day mang tai tu 80-89%, 7 duong
day mang tai to 70-79%. Mac du vay
HTD van lam viéc binh thudng.

4.2.2. Xac 1ap sau swcéd

O day chi mo phong khi ma di mét ba
duong day 345 kV: 22-21, 3-22, 4-22 va
nha may dién gi6 G22. Hau hét cic MPD
déu dat giGi han vé cong suit phan khang,
ngoai trr MPD ¢ nut 1, 35, 42).

Céc nat c6 dién ap thap hon -10% khi su
c0 duogc tong hop trong bang 3.

Maic du vay, bai toan trao luu cong suit
van hoi tu, chimg t6, néu khong c6 thiét bi
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di€u khién va bao v¢ thi, h¢ thong van lam
viéc dugc, khong co6 su sup do nao.

Bang 2. Cac dwong day bi qua tai sau sw co

Tir | Pén | Mirc qua | Gi6i han truyén
nat | nat tai % tai (MVA)
35 | 42 111.5 170

24 | 10 117.2 525

9 21 129 750

12 | 14 141 350

30 | 25 136 225

Bang 3. Cac nut c6 dién ap thap sau sw cb

NUt | Dién 4p dinh | Dién 4p | Dién ap
i) miurc (KV) (pu) (kV)
27 138 0.86715 | 119.667
31 138 0.86808 | 119.795
28 138 0.86888 | 119.905
24 138 0.86907 | 119.932
34 138 0.87185 | 120.316
32 138 0.87242 | 120.394
16 138 0.87394 | 120.604
29 138 0.88004 | 121.446
5 138 0.88071 | 121.538
11 138 0.88956 | 122.759
8 345 0.88957 | 306.902
20 345 0.89890 | 310.122

4.3. MO PHONG KHI CO SU CcO

Kich ban: HTD l1am viéc binh thudng dén
10s, sau d6 duong day 22-21 ngén mach 3
pha ¢ giita dudng day, 0.05 s sau, may cit
hai dau duong diy mo ra. Pén 25 s, cac
may phat dién tai nat s6 22 dimg lam mat
500 MW. Dén 40 s thi xay ra sy cd ngin
mach 3 pha tai duong day 3-22, 0.05s sau,
méy cit mé hai dau duong day 3-22. Pén
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55 s thi xay ra su ¢b ngin mach 3 pha tai
duong day 4-22, 0.05 s sau, may cit mé
hai dau duong day 3-22.

4.3.1. Khi khéng c6 bao vé qua dong
dién va bao vé MPD

Céc dap g vé tan sd, dién ap mot sd nit
nhu trén hinh 1,4. Tur hinh vé€ 1, nhan
thay: tan sd hé thong bién dong khi co su
cd, gia tri thip nhat dat dudi 49.6 Hz, sau
d6 khoi phuc ¢ gia tri 16n hon 49.65 Hz,
hé théng on dinh tan sd. Tir hinh 4, nhan
thdy: dién 4p cua cac nut HTD bién dong
khi ¢6 su ¢b, nhung sau d6 6n dinh tro lai
O gia tri 16n hon 0.85 pu.

4.3.2. Khi c6 bao vé qua dong dién va
bao vé MPD

Céc dap tng vé tan sb, dién ap, cong sut
phan khang cua MPD nhu trén hinh 2, 5, 6.

Tir hinh 2: Nhan thiy, tan s6 hé thong
bién dong khi co su ¢d, va bi chia tach khi
¢ sy ting cao tan s6 O gia tri 51.4 Hz
(=2.8%>2%). Cac bao vé MPD da tac
dong cat khi co su sai 1éch tan sd 16n hon
ngudong bdo v¢. Tur hinh 5: nhin théy dién
ap da bi sup d6 ¢ 89 s. Tir hinh 6: cac
MPD bi qua gidi han vé cong suat phan
khang, va bao vé OEL da tac dong cat
MPPD, dan dén thiéu hut cong suét tac
dung va phan khang va dan dén su tan ra
HTP. Qué trinh tic dong cua hé thong
diéu khién va thiét bi bao vé role duoc ghi
lai nhu trong hinh 7. Céc bao vé qua dong
da cat cac duong diy qua tai: 30-25,
12-14, 8-19, 9-21.

4.3.3. Khi hé théng sa thai phu tai

Nguyén 1y chon lugng tai va ngudng xa
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thai dugc chon theo [6,7]. Cac dap tng vé
tan sb, dién ap cua HTP duogc vé nhu trén
hinh 3, 8. Sau khi trdi qua qua trinh qua
d6 khi sy ¢, nho ¢ hé thdng role sa thai
phu tai thi hé thong on dinh va khong bi
tan ra. Mac du vay, gia tri ngudng tac
dong thoi gian tac dong cin dugc tinh
toan ky ludng hon dé giam sy dao dong
trong qu4 trinh su cb.

5. PE XUAT CAC GIAI PHAP NGAN
CHAN TAN RA HE THONG DIEN

Hé théng diéu khién va bao vé déng vai
trd quan trong trong viéc van hanh HTD.
Trong khi hé thdng diéu khién dong vai
tro duy tri lai sy can gitta cac “lyc” trong
HTD dbi v6i nhimg kich dong nho, thay
d6i lién tuc, mirc do chwa dén murc pha vo
can bang giita cac “lyc” trong HTPD, thi hé
théng bao vé role dugc ding dé nhanh
chong loai bd cac kich dong, su ¢ 1ém.
Thudng dugc dp dung khi c¢6 sy mét can
bang 16n giira cac “luc” trong HTD [8].

Céc két qua nghién ciru ¢ trén ciing cho
théy, viéc m6 phdong ché @6 xac 1ap hodc
mo phong dong ma khong ké dén thiét bi
bio vé la chua du dé hiéu rd duge hién
tugng dong va phuc tap nhu sy ¢ tan ra
HTD. Do d6 tac gia kién nghi cac bién
phap ngan chan sy ¢6 tan rd HTD:

= Céc thiét bi giam sat, diéu khién, bao
vé role nén dugc kiém tra thuong xuyén.
Nang cao kha ning ghi nh¢, va thiét lap
su dong bo hoa vé thoi gian.

= Can phan tich md phong dong céc
loai 6n dinh nhu tan s, goc roto, dién ap
V6i su c6 mit cua cac loai role bang cac
cobng cu tinh toAn HTD manh, chinh xac.

= Viéc md phong HTD can duogc thuc
hién lién tuc khi c6 thay ddi cau tric lugi
dién, va phai st dung ca role sa thai phu
tai theo tan sé va dién &p.

= Cac bai hoc kinh nghiém tur nhitng sai
lam trong qua khtr phai duoc nghién ctu
lai, két hop vao cac kich ban méi ciing
nhu st dung nhitng kinh nghiém da duc
két duoc dé gidp phat trién cong nghé mai
va cai tién cho céac hé théng diéu khién,
giam sat va bao vé nhét 1a 4p dung cac
khai niém méi nhu do luong, gidm sat,
bao v¢ trén dién rong (WAMS).

6. KET LUAN

Bai bao nay da nghién ciru va phén tich
mot kich ban tan ra HTD 1on. HTD 111i-42
nat duoc ding dé mé phong su ¢b tan ta
HTD. Cac két qua cho thidy néu chi
nghién ciru & ché do xac lap, hodc md
phong dong ma bo qua anh hudng cua céac
thiét bi bao vé thi c6 thé HTD s& khong bi
sup d6. Khi mé phong dong co du hé
thdng bao vé role gdbm ca bao vé role cho
MPD va duong day thi d3 mé ta chi tiét
duoc qua trinh dién bién cac su kién, va
dan dén sup d6 HTD.

Tan so he thong dien

Hinh 1. Tan s6 HTD khi chwa c6 bao vé role
dwong day va bao vé MPD
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Vi¢e st dung cac role sa thai phu tai cé
tac dung ngan chan tan ra HTD, nhung
viéc lua chon cac thong s6 can duoc
nghién cuu chi tiét, cu thé cho tung hé
thdng, véi nhiéu kich ban khac nhau.

Tan so he thong dien
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Hinh 2. Tan s6 HTD
khi c6 bao vé role dwong day va MPD

Duya trén két qua mo phong chi tiét nay,
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tac gia dé xuét cic bién phap ngin chin
su cb tan rd HTD, diéu nay s& gitp cho
cac k¥ su thiét ké, van hanh hiéu duoc co
ché xay ra, tir 46 dé xuit mot s6 bién phap
mang tinh dinh hudng chién luge phat
trién, va ngin chian nguy co tan ri HTD
trong tuong lai.

Tan so he thong dien

[=

Frocuency_Bus Graftona4s (1))

Hinh 3. Céng suat phan khang mét s6 MPD
khéng cé bao vé role dwong day va MPD
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Hinh 5. Dién ap mét s6 nat trong HTD khi cé bao vé role dwong day va MPD
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Hinh 6. Céng suat phan khang mét s6 MPD khéng cé bao vé role dwong day va MPD

2861.5 57.2300 Gen 18" '3’ TXGenericGen Gen Overexcitation Relay OEL1 action: Open (TripMW=200) Relay Trip
2878.8 57.5750 Gen 18" 2" TXGenericGen Gen Overexcitation Relay OEL1 action: Open (TripMV 7.11) Relay Trip
3361.8 67.2350 Gen"18''1" TXGenericGen Gen Overexcitation Relay OEL1 action: Open (TripMW=400) Relay Trip
3379.2 67.5850 Gen 19 '3’ TXGenericGen Gen Overexcitation Relay OEL1 action: Open (TripMV Yl Relay Trip
3380.7 67.6150 Gen 19" "1’ TXGenericGen Gen Qverexcitation Relay OEL1 action: Open (TripMW=173) Relay Trip
38620 77.2400 Gen 19 2’ TXGenericGen Gen Qverexcitation Relay OEL1 action: Open (TripMW=162) Relay Trip
4086.5 81.7300 Branch ‘30" 251 TXLine Line Relay SIMPLEOC1 action: Open Relay Trip
4238.5 84,7700 Branch 12" 141 TXLine Line Relay SIMPLEOC1 action: Open Relay Trip
4414.8 88.2950 Branch '8 "18" 1" TXLine Line Relay SIMPLEOC1 action: Open Relay Trip
44613 89.2250 Branch '9' '21'"1" TXLine Line Relay SIMPLEOC1 action: Open Relay Trip
44683 89,3650 Gen "18'"1" TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
44683 89.3650 Gen "18' "2 TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
4468.3 89.3650 Gen 18 '3’ TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
443823 89.6450 Gen 22" 1" TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
4497.0 89.9400 Gen'19'°1" TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
4497.0 89.9400 Gen 19" 2" TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
4497.0 89,9400 Gen '19' 3" TXGenericGen Gen Relay GP1 (Under Voltage) action: OpenNot In-service Error
4572.8 91,4550 Gen 23°'T TXGenericGen Gen Relay GP1 (Under Voltage) action: Open (TripMW=505) Relay Trip
4572.8 91,4550 Gen 232 TXGenericGen Gen Relay GP1 (Under Voltage) action: Open (TripMW=505) Relay Trip
4691.5 93.8300 Gen '35 '1° TXGenericGen Gen Relay GP1 (Over Frequency) action: Open (TripMW= 1100} Relay Trip
4691.8 93.8350 Gen '2' 1" TXGenericGen Gen Relay GP1 (Over Frequency) action: Open (TripMW= 1520} Relay Trip
4691.8 93.8350 Gen '2' 2 TXGenericGen Gen Relay GP1 (Over Frequency) action: Open (TripMW= 1520} Relay Trip
4692.3 93.8450 Gen 1" "1’ TXGenericGen Gen Relay GP1 (Over Frequency) action: Open (TripMW= 2265} Relay Trip
4692.3 93.8450 Gen '42''1° TXGenericGen Gen Relay GP1 (Over Frequency) action: Open (TripMW= 1650} Relay Trip
4692.3 93.8450 Bus 1" Bus Topology Processing Open Info

Hinh 7. Sw tac dong cua hé théng bao vé role
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