20

Ngé Van Dwéng, Nguyén Phi Long

VAI TRO CUA BQ PSS TRONG VIEC NANG CAO KHA NANG ON DINH CHO
NHA MAY THUY DPIEN SONG TRANH 2 TRONG CAC TRUONG HQP SU' CO

THE ROLE OF PSS IN IMPROVING STABILITY FOR SONGTRANH 2
HYDRO POWER PLANT IN THE EVENT OF INCIDENTS
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’Céng ty Thity dién Séng Tranh

Tém tat: Hé théng kich tlr clia cac may phat dign Nha may Thay
dién Séng Tranh 2 dwec trang bi b PSS2A dé gép phan nang
cao 6n dinh c6ng suét cho may phét dién. Trong théi gian qua do
nén mong coéng trinh cla nha may chwa n dinh, cho nén nha
may chua phat hét céng suét va chirc nang cla bd PSS2A van
dé & ché do “OFF”. Bai bao trinh bay két qua tinh toan, danh gia
vai trd cla bd PSS trong viéc nang cao kha nang 6n dinh cho
Nha may Thiy dién Séng Tranh 2 trong cac trwdng hop sw cb.
Két qua cho théy, bo PSS dong vai tro quan trong trong viéc nang
cao kha nang &n dinh dang cho may phat dién khi tham gia lam
viéc trong hé théng, trong mét s6 truéng hop nhét dinh nd con hd
tro' cho hé théng kich tir didu chinh gitr én dinh dién ap dAu cye
may phat.

Tir khéa: hé théng kich tir; Nha may Thiy dién Séng Tranh 2; bo
8n dinh céng suat; may phat dién; &n dinh déng.

1. Dijt vén aé

Trong trang thai hoat dong 0 4n dinh ctia may phat dign
dong b6, cong suit dién ddu ra can bing vcn cong suat co
ddu vao. Khi hé thong bj tac dong bai sy ¢ hodic phu tai
thay ddi ddn dén cong sudt dién tir c6 thé thay dbi nhanh
chéng, nhung cong sudt co thay ddi tuong déi chim do
md men quan tinh cta cac thiét bj diéu chinh va co céu
chdp hanh. Su mét cin bing cong suét nay lam cho rotor
clia méy phat dong by quay nhanh hon hodc cham di, tiy
thudc vao xu hudng cia sy mat cin bing. Néu sy mét cin
bang khong duge diéu chinh kip thoi 6 thé 1am cho dao
ddng gbc rotor thay ddi véi bién dg 16n, din téi cit may
phét ra khéi hé thong lam mét 6n dinh, thim chi con cé
thé gay tan 1 hé thong dién [1]. Dé nang cao mic dd vén
hanh 6n dinh cho cac may phat dién dong bo khi xay ra
céc nhiéu loan trén hé thng mot giai phap duoe st dung
rong rdi hién nay d6 1a st dung bd én dinh céng suat
(PSS) két hop véi hé thng kich tir cia may phat dién. Bo
PSS (Power System Stabilizer) 1a mét thiét bi didu khién
phu, duoc sir dung két hop véi hé théng kich tir nhim tao
ra mot md men ham lam giam cac dao ddng xdy ra trong
may phét, tir d6 lam ting kha ning 6n dinh cia may phat
va ning cao kha ning dn dinh cho hé théng dién.

Nha may Thay dién (NMTD) Séng Tranh 2 tai huyén
Bac Tra My - tinh Quang Nam gbm 02 t& may, cé cong
sudt lip may 190MW. Nha méay dwoc ddu ndi vao hé
théng dién théng qua tram bién 4p 220kV Tam Ky bing
mdt duong diy kép 220kV dai 60km. Hé thong kich tir
clia may phét 14 hé thdng kich tir EXC9000 cia hing
GUANGZHOU ELECTRICAL, dugc trang bi 01 bd
PSS2A dé gbép phan nang cao 6n dinh cdng suit cho may
phét dién [2, 3]. Tuy nhién tir khi 02 td may duoc dua vao
van hanh thwong mai dén nay chirc ning cta b PSS2A
van dé & ché d6 “OFF”. Trong thdi gian qua do nén méng

Abstract: The excitation system of Songtranh 2 Hydro Power
Plant's generators are equipped with Type PSS2A power system
stabilizers to enhance the power stability for generator. In recent
times, due to the unstabilization of the hydro power plant's
foundation, the Plant has not fully operated its power and PSS2A
power system stabilizers are in the OFF mode. This study presents
calculation results, evaluation on the role of PSS in improving
stability for Songtranh 2 HydroPower Plant in the event of incidents.
The results show that PSS power system stabilizers plays an
important role in improving dynamic stability for generators when
the generator is used in the operation of the power system. In some
certain cases, PSS also assists the excitation system in stabilizing
the output voltage of the generator.
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cong trinh ciia nha may chwa én dinh, cho nén chwa phat
hét cong sudt va chwra khai thac hét tinh ning ctia hé théng
didu khién. D& dua bd bn dinh cdng sudt PSS2A vao van
hanh nhim dam bao cho cic may phét van hanh én dinh
trong céc trwong hop sy ¢b. T4c gia tién hanh tinh toén,
danh gia vai tro cua bo PSS2A dén viée ndng cao kha
nang on dinh cho cdc td may phat, tir do dé xudt phwong
4n van hanh cho b 6n dinh céng sudt.

2. Céu tric ham truyén va nguyén Iy 1am viéc ciia bd
PSS2A

B6 én dinh cong sudt PSS2A duge trang bi cho hé
thong kich tir EXC9000 ciia NMTD Séng Tranh 2 ¢6 cu
tric ham truyén nhu Hinh 1 [3, 5]. Nguyén 1y lam viéc
clia by PSS2A nhu sau: Tin hidu ddu vao V, (Angular
velocity) day 14 van tée goc o duge lay tir tin hiéu dién ap
bi do dwge tir may bién dién 4p (TU), sau do loc ldy
thanh phin . Tin hiéu nay dugc chuyén sang mic ty 1&
véi toe dd (tin sb), sau khi qua 2 khau loc théng cao loai
bo mirc toe dd trung binh, tao ra mdt tin hiéu sai léch téc
d6 (PSS_4), didu ndy dam bao ring PSS chi tic dong voi
nhitng thay ddi vé téc d va hoan toan khong tac dong khi
dién ap dit ddu cuc may phat thay ddi.

Twong tw tin hiéu dau vao V, 14 céng suét dién P, dugc
ldy tir may bién dién 4p va may bién dong (TI) dat tai ddu
cuc may phat. Véi thuat toan duoc lap trinh sin, tir hai dai
lugng U va I s& cho ra gi4 trj cong suét dién tuong ting, sau
do6 tin hiéu nay dugce loc qua hai khau lge thong cao dic
trung boi hing sb thoi gian Ty + Ty (hing sé quan tinh
ctia khéu loc dao ham) sau d6 qua khau tich phan véi hing
sb thoi gian twong tmg 1a T, va hé s khuyéch dai K, Tiép
tuc gi4 tri cong sudt dién ndy dugce tich phén va chia cho
hiing s& quén tinh méay phat 2H dé tao ra tin hiéu tich phan
sai léch cong sudt dién (PSS_0). Tin hi¢u PSS_0 sau khi
duoe khuéch dai bﬁng Ks3 cdng voi tin hiéu PSS 4 dé tao
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ra mt tin hidu céng sudt co. Tin hiéu cong sudt co nay sau
d6 qua bd loc Ramp-tracking dé loc cac thanh phé“m xodn
hogic nhidu (mirc diéu chinh hing s6 thoi gian bd loc niy 14
Tg va Ty) cho ra tin hi¢u PSS 5. Tin hiéu PSS 5 sau do
dugc so sanh véi tin hiéu cong suit dién PSS 0 dé tim ra
gid trj sai I¢ch, tin hiéu sai léch ndy sau khi dugc khuyéch
dai bing Kg; (PSS_1) va bu pha bang hai khau lead — lag

muyc dich 1a bu vao sy tré pha do bd diéu chinh dién 4p
vong kin véi hang s thoi gian 1a T, T, (PSS _2) va T, Ty
(PSS - 3), tlep tuc qua mét khau dao, mot khiu ON/OFF va
giGi han dau ra. Tin hiéu du ra cua bo PSS2A la dién ap
PSS uk duge cong vao dién ap didu khién ctia module
AVR hé thong kich tir.

USTmax

K PSS_1 1+sT1 | Pss_2 |_1+s'13 rss_3 188_uk
il [+sT2 1+sT4
USTmin
Vi sTW1 J sTW?2 PSS_d4 + £ 1+sT8 V| pss s +j
1+sTW1 1+sTW2 "_|_(,_ 3 (1 + sTOPM = /
Ks3
Va2 sTW3 sTW4 P5S_0

™ TesTwW3 | 1+sTW4 |

Ks2
1+sT7

Hinh 1. Céu tritc ham truyén by PSS24 ciia NMTP Séng Tranh 2

3. Tinh todn, d4nh gid vai tro bd PSS dbi véi cac ché
d§ vin hanh ciia NMTPD Soéng Tranh 2
3.1. Co so tinh todn

Trén co s¢ cAu triic him truyén ciia bd PSS va so dd
dau ndi NMTD Song Tranh 2 vao hé théng, sir dyng phén
mém PowerWorld Simulator dé mo phong so dd luéi dién
dAu néi NMTD Song Tranh 2 vao hé théng dién Vn_et Nam
(HTDVN). Théng s hé thong dign dugc lay tir sb ligu thye
té [2, 3] dé cép nhét vao phin mém tinh toan, thong sé van
hanh duge 14y trong img véi ché dd cao diém lic Sh ngay
04/8/2013, sit dung chitc ning simulator ¢&& md phong so
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do lusi dién ddu ndi nha may nhw Hinh 2. Dé tinh toan
phén tich céc ché dd vén hanh, xét 2 trudng hop: Truong
hop nha may ddu néi 1én HTDVN qua tram bién 4p (TBA)
500kV ba Nang [3,6], khi do6 cat duong day kép 220kV
Tam Ky - Déc Soi va chon thanh gop 500kV (TC500kV)
Pa Néng lam nit cén bang (Slack) vdi dién 4p dat bang
dién ap thyc té cia hé thong; Truong hop nha may dAu ndi
1én HTDVN qua TBA 500kV Déc Soi, khi d6 cit du‘cmg
day kép 220kV Tam Ky - Da Ning va chon thanh gép
500kV Doc S6i 1am nit cén bing véi dién 4p dit bing dién
ap thye té cia hé théng.
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Hinh 2. So do lwéi dién dau néi NMTP Séng Tranh 2

3.2. Tinh todn, dinh gid vai tro ciia by PSS
Thyce hién tmh to4n cic ché d6 vén hanh binh thudng

va s ¢b ctia 2 chu triic ludi dién déu ndi NMTD Séng
Tranh 2 véi HTDVN [4], xét v6i cac ché do phy tai khac

nhau twong (g véi dién ap trén thanh gop hé théng va diu
cyc méy phat thay ddi 0,95pu, 1,00pu va 1,05pu, trong 2
trudng hop co va khéng cé sy tham gia ctia bd PSS. Khio
sét cac thong sb ché do hé thong dién & trang thai xéc Iap
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binh thudng va xac lap sau su cb (41, ket qua cho thay bo
PSS khéng cé tac dung cai thién nhiéu vé thong s6 ché do &
céc trang thai xac 1dp. Tuy nhién trong qua trinh qua d¢ thi
bd PSS ¢6 tac dung him dao ddng dién ap, gidm gbc léch
pha & va giam thoi gian xac 1dp sau sy cb [4]. Xét cu thé
cho 2 truomg hop véi 2 cAu triic ludi nhu sau:

3.2.1. Céu triic lwéi néi NMTP Song Tranh 2 voi HTDVN
qua TBA 500kV Péa Néng
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Xét truong hop hé théng dang van hanh véi Uy =Uy, =
0,95pu, Uyr = 0,95pu, xay ra su ¢b ngén mach 3 pha trén
dudng day 271-220kV Séng Tranh 2-Tam Ky va dugc giai
trir bang viéc cit duong day bi sy ¢b sau 120ms. Sau khi tinh
toan két qua cac dudng dic tinh dao déng goc léch roto 3(t)
va dién 4p u(t) ddu cuc may phat H1-H2, dién 4p thanh cdi
(TC) 220kV Song Tranh 2, dién ap thanh cai 220kV Tam Ky
khi chua ¢6 PSS nhu Hinh 3 va ¢6 PSS nhu Hinh 4.

Teansient Stabiity Time Step Results Varisblen
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Hinh 3. Ddc tinh (1) va u(t) khi chira ¢ PS.S
a. TC220kV Tam Ky, b. TC220kV Séng Tranh, c. dién dp dau cie mdy phdt

Gen Bus 2 =1 Roter Anafe.
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Hinh 4. Déc tinh 8(t) va u(t) khi ¢ PSS
TC220kV Tam Ky, b. TC220kV Song Tranh, c. dién dp dau cue mdy phdat

Qua dic tinh QTQD géc léch roto 3(t) cho thiy khi
chua c6 bd PSS thi goc léch dao dong manh va sau 85 sec
méi xédc lap vé gia tri 34,1°%, sau khi dua b PSS tham gia
vao qué trinh diéu khién thi trong 5 sec dau §(t) dao dong
quanh gié tri 36,4" va sau d6 hdm nhanh vé gié trj xac lap
30,2° sau 65 sec. Qua do cho théy bd PSS cb tac dung
giam dao ddng va giam goéc léch roto 8(t), nhw vdy bd
PSS c6 tac dung ning cao kha ning 6n dinh dong cho
mdy phat dién. Qua dic tinh QTQD u(t) cia dién ap dau
cyc may phat, thanh gop 220kV Séng Tranh 2 va 220kV

Tam Ky cho thdy khi chua co bd PSS thi dién 4p gidm
nhanh v& gia tri xac ldp sau 25 sec, khi c6 by PSS thi
trong 25 sec dau dién 4p g1am sau do lai ting 1én cao hon
gia tri xdc lap trude sy ¢ va gidm din vé gla tri xéc lap
sau 60 sec. Két qua gia tri xac 1ap sau sy co nhu Bang 1,
qua d6 cho thdy khi c6 PSS dién 4p cac nit ¢6 ning lén
nhung khong déng ké, nhin chung trong ca 2 truong hop
gid tri xé4c 1ap sau sy ¢b cua dién 4p céc nit déu thap hon
gia tri cho phép (<10%).

Bdng 1. Gia trj dign dp xdc Idp va thoi gian xdc ldp sau sir cé

T } Bus ’ Tén TC Khong c6 PSS T/gian Cé PSS T/gian
Um=Unz = 0.95pu; Uy = 0.95pu V(pu) 34c lap(s) V(pu) xéc 18p (s)
1 2 MF - HI 0.8614 25 0.874 60
2 3 MF - H2 0.8614 25 0.874 60
3 8 220kV ST2 0.840 45 0.842 70
4 5 220kV TK 0.815 45 0.820 70

3.2.2. Cdu triic luwdi néi NMTPD Séng Tranh 2 véi HTDVN
gqua TBA 500kV Déc Soi )
Xét truong hgp hé thong dang vén  hanh voi

Ugg1-Uyp = 0.95pu, Uyr = 0:95pu, xay ra su cb ngén mach 3
pha trén thanh gop 110kV cia TBA 220kV Tam Ky va
dugc giai trir bang viéc cat TBA sau 120ms. Sau khi tinh
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toan két qua cac duong dac tinh dao dong géc 1éch roto S(1)
va dién dp u(t) dau cuc may phat H1-H2, dién ap thanh cai
(TC) 220kV Séng Tranh 2, dién 4p thanh cai 220kV Tam
Ky khi chua ¢6 PSS nhu Hinh 5 va c¢é PSS nhu Hinh 6.

Qua dic tinh QTQD d(t) cho thiy khi dua bd PSS
vao lam viéc bién d¢ va tin sé dao déng cia goc léch
roto may phét 6(t) dugc cdi thién 18 rét. Bién do dao dong
cia géc léch roto §(t) khi chua co PSS 1a 36,5%+47,2° (Hinh
5), khi c6 PSS bién d6 dao dong giam chi con 37,5%+42,5°
(Hinh 6), trong khodng 4s dau sau khi xay ra sy ¢ goc léch
roto may phat 8(t) khi ¢6 PSS it dao dong hon so véi khi

Gen#iuo 2 1 Rotor Anple
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chua co PSS. B PSS dé tac dong ham dao dong goc lech
roto 8(t), trong chu ky dau khi ¢6 PSS géc léch roto 8(t) giam
tr 38,8° xuéng 374" so v&i khi chua ¢6 bo PSS goc léch
roto 8(t) tang tir 38,8° dén 47,2°, Pdng thoi sau qué trinh dao
dong 8(t) da xdc lap n dinh & gia tri 39,1° khi ¢6 PSS va
40,2° khi khong co PSS. Qua céac dic tinh QTQD u(t) cha
dién 4p cho thiy trong tnr(mg hop nay bd PSS it anh hudng
dén dién 4p chc nit va sau khi sa thai phy tai 110kV clia
TBA 220kV Tam Ky thi dién 4p déu cuc may phat giit én
dinh 0,95pu, con dién ap trén thanh gép 220kV Séng Tranh
2 va thanh gép 220kV Tam Ky déu ting 1&n 0,01pu.
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Hinl 5. Déc tinh (1) va u(t) khi chira cé PSS
a. TC220kV Tam Ky, b. TC220kV Séng Tranh, c. dién dp dau cuc mdy phdt
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Hinli 6. Ddc tinh d(t) va u(1) khi cé PSS
a. TC220kV Tam Ky, b. TC220kV Séng Tranh, c. dién dp déau circ may phdt

4. Két ludn

Qua tinh toan phan tich cic ché d van hanh trén 2 ciu
tric ludi ddu ndi NMTP Song Tranh 2 vao HTDVN trong
truong hop co va khéng cé sy tham gia ctia b on dinh
cong suat PSS cho thiy: Bo PSS déng vai tro quan trong
trong viéc ning cao kha nang én dinh dong cho may phat
dién khi tham gia lam vigc trong h¢ thong, trong mot s6
treong hop nhat dinh né con hd trg cho hé thng kich tir
diéu chinh giit 6n dinh dién 4p dau cyc méay phat.

Péi véi NMTD Song Tranh 2 khi dua vao vén hanh
hét cong sudt thiét ké thi cin luu y céc vAn dé sau day:

- Phéi dwa bd on dinh céng sudt PSS2A vao lam viéc
dé hd trg cho hé théng kich tir tic dong him nhanh goc
1éch roto mdy phét trong cac trudng hop sy ¢d,

- Khi nha may d4u ndi 1én HTDVN qua TBA 500kV
ba Ning va dién ap trén thanh gép 500KV ¢ mirc thip
0.95pu thi cdn chon gia tri dat cla dién ép diu cuc may
phat 1.0pu hodc 1.05pu. Doné thoi can tinh toan ldp dat tu
bu tai TBA 220kV Da Nang hoiic tai TBA 220kV Hoa
Khanh [4] dé nang dién ap trén c4c thanh gép 220kV nim

trong gi6i han cho phép trong cac truomg hop sy cb,

- Khi nha méy ddu ndi 1én HTDVN qua TBA 500kV
Déc Soi va dién 4p trén thanh gop 500kV & muc cao
1,0pu hotic 1,05pu thi cin chon gia tri dat cua dién ap dau
cye méy phat 0,95pu dé han ché dién 4p bj ting cao trong
céc trong hop non tai hodc mét tai.
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