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MO DAU

Qua trinh tai cau tric nganh dién s& tién dan t6i cd phan hoa
cac Cong ty Pién lyc, didu nay cho phép nhiéu thanh phan tham gia
dé tao ra mot thi truong canh tranh trong viéc cung cap va phan phdi
dién nang.Yéu cau cung cip dién ciia phu tai ngay cang cao vi vay
viéc don thuan truyén dan dién dén ho tiéu thu sé& 1a chua di ma doi
hoi cac Cong ty dién luc phai 4p dung cac thanh twu mdi nhit 1a
cong nghé ty dong hoa dé nang cao chit luong quan ly, dam bao do
tin cdy cung cap dién, phat huy hiéu qua kinh té.

Pdi v6i hé théng dién & nudc ta, viéc nghién ctu ap dung
cong nghé¢ ty dong hoa mdi dugc quan tdm cho cac nha may dién,
hé théng truyén tai tir 110kV tré 1én qua hé thong SCADA. Luéi
dién phan phéi hién nay van chua duoc tu dong hoéa mdt cach hé
théng ma st dung chu yéu cac thiét bi lam viée doc 1ap nhu (role ty
dong dong lap lai F79, tuw ddng sa thai phu tai theo tan sb F81, tu
dong diéu chinh dién ap F90,...). Do d6 dé tai luan vin nay di sdu
nghién ctu ung dung giai phap cong nghé tu dong hoa ludi dién
phan phdi DAS (Distribution Automation System) nham phdi hop
tuw dong cac thiét bi dong cit, nang cao d0 tin cdy cung cép dién,
chit lugng quan 1y van hanh, giam thiéu thoi gian mét dién. DAS
cho phép ngudi van hanh cé thé quan 1y va diéu khién hé théng
phan phéi dat tai trung tdm diéu d06 khu vuc voi cac nhiém vu:

- Ty dong phan ving, ¢6 1ap va xur 1y su ¢b

- Giam sat, diéu khién dong cit thiét bi

- Quan 1y co so dif liéu cua hé thong dién

Trong bdi canh hién nay, Tap doan Dién luc Viét Nam (EVN)
d4 va dang trong tién trinh d6i méi, cai cach nganh dién chuyén
sang c6 phan hda cac thanh vién trong Tap doan va ting budc
Chuyén sang thi truong dién. Nganh dién trong thi truong minh
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bach, s& phai tra chi phi bdi thuong cho viéc mét dién cia khéch
hang thi viéc nhanh chong phét hién, phan ving su c¢b nang cao do
tin cdy cho khach hang cang tro nén cap thiét. Vi thuc trang d6 va
nhitng yéu cau vé chét lugng dién ning, do tin cdy cung cap dién
ngay cang tiang cao cua khach hang thi viéc nghién cau, &p dung
cong nghé DAS cho ludi dién phan phdi cang trd nén cap thiét va s&
duoc 4p dung tai cac Cong ty dién luc trong toan quéc.

Viéc ting dung cong nghé DAS s€ nang cao dd tin cdy cung
cap dién, gop phan giai quyét nhirng kho khin vé ngudn dién do han
ché duoc vung chiu anh hudng mét dién khi co su cd duong day,
tang cuong theo ddi, giam sat chat lugng dién ning dé co thé dua ra
nhiing phuong an phu hop cho cong tac cai tao, mo rong ludi dién,
chéng qua tai. Két hop cung voi hé théng SCADA va cong nghé doc
chi s6 cong to tir xa AMR (Automatic Meter Reading) s& thuc hién
tu dong hoa tron ven cac khau phan phéi va st dung dién.

V6i nhitng 1y do trén, tac gia da chon dé tai “ Ap dung cong
nghé DAS dé tu dong hoa va nang cao do tin cdy cung cap dién cho
ludi dién phan phdi Dién lyc Cam Lam — Tinh Khanh Hoa”.

1. Muc tiéu nghién ciru

Pé tai thudc dang nghién ctiru tmg dung tinh nang va nhiing uu
Viét ctia cong nghé DAS trong LDPP. Vi cac nhiém vu chinh sau:

Nghién ctu dic diém su ¢ ludi dién phan phdi va hién trang
ciing nhu xu thé ty dong hoa ludi dién phan phdi.

Phén tich dic tinh 1am viéc va cac nguyén tic phdi hop cua
cac thiét bi tham gia hé théng tu dong hoa ludi dién phan phéi.

Tinh toan va tim phuong an tdi uu tw dong hoa dé nang cao do
tin cdy cung cip dién.

2. Poi twong va pham vi nghién ciru

2.1. Déi twong nghién ciru

Dbi tuong nghién ctu cua dé tai 1a nghién ciru 4p dung mot s6
thanh tyu méi trong linh vuc bao vé ro le tu dong hda, linh vuc
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thdng tin lién lac dé cai thién chit luong van hanh LDPP.
2.2. Pham vi nghién cuu
Ty dong héa ludi dién phan phdi Pién lyc Cam Lam c6 dién
&p < 35KV, céu tric hinh tia hoic mach vong kin nhung van hanh
ho, ¢6 nhiéu nhanh & tir truc chinh va phu tai ndi doc dudng day.
3. Phwong phap nghién ctru
Tur 1y thuyét vé bao vé va ty dong hoa cac phan tir trong hé
thdng dién két hop hién trang van hanh LDPP. Xay dung mo phong
thuc hién nguyén tic phbi hop thoi gian giira cac thiét bi trong tu
dong hoa bang 1ap trinh Visual Studio 2005 va tinh toan bang phan
mém PSS/ADEPT dé so sanh phuong 4n t6i wu khi thyc hién TDH.
4. Bo cuc dé tai
Chuong 1: Téng quan vé ty dong hoa LDPP
Chwong 2: Nghién ctru hé théng tu dong hoa LDPP va cac
nguyén tic phdi hop phan doan ty dong
Chuong 3: Ky thuét truyén thong tin trong ty dong LDPP va
viéc ap dung cong nghé DAS.
Chuong 4: M6 phong va tinh toan phuong an tdi wu tu dong
hoa dé nang cao do tin cay cung cip dién
CHUONG 1
TONG QUAN VE TU PONG HOA LUGI BPIEN PHAN PHOI
1.1 PAC PIEM VE TU PONG HOA LPPP CONG TY CO
PHAN DPIEN LUC KHANH HOA
Lu6i dién phan phdi (LDPP) tinh Khanh Hoa do Cong ty Co
phén bién lyc Khanh Hoa quan 1y bao gém 8 Dién lyc tryc thudc:
Trung Tam; Vinh Nguyén, Vinh Hai, Van Ninh, Ninh Hoa, Dién
Khéanh, Cam Lam, Cam Ranh. Khdi luong LDPP 8 Pién luc quan Iy
van hanh thudc Coéng ty Cd phan Pién lyc Khanh Hoa dén
31/12/2012 [5].



4

Bdng 1.1.  Khéi lwong dwong ddy hedi dién phan phoi
i buong day (km) 2
TT Pién | T

S ienluc o | 22KV 15KV ong
1. | Trung Tam 14,551 102,254 / 116,805
2. | Vinh Nguyén 7,576 89,445 / 97,021
3. | Vinh Hai 24,492 71,832 6,732 103,056
4. | Van Ninh / / 187,685 187,685
5. | Ninh Hoa 37,548 407,927 / 445 475
6. | Dién Khanh 12,274 122,217 | 186,092 320,583
7. | CamLam 3,313 269,956 / 273,269
8. | CamRanh 15,064 182,397 | 156,562 354,023
Téng cong 114,818 | 1.246,028 | 537,071 | 1.897,917

Badng 1.2. Khoi lwong tram bién dp phu tai

Tram bién ap ,

) Tong
T Dién luc 35kV 22kV 15kV
35/0,4| 22/0,4 | 22/0,2 | 15/0,4 | 15/0,2

1.| Trung Tam 14 461 12 / / 487
2. | Vinh Nguyén 4 281 23 / / 308
3.| Vinh Hai 25 221 / 19 265
4.| Van Ninh / / / 167 117 284
5. | Ninh Hoa 1 308 231 / 540
6.| Dién Khanh 1 190 79 83 110 463
7.| Cam Lam 1 237 97 / / 335
8.| Cam Ranh 2 91 72 229 50 444
Toan Cong ty 48 1.789 514 498 277 3.126

1.2 CAC THIET BI CHINH TRONG TU PONG HOA LDPP

1.2.1.
1.2.2.
1.2.3.
1.2.4.
1.2.5.

May cit va Relay
Thiét bi déng cit tai
May cit tu dong dong lai (recloser) [3]

Céu chi ty roi

Dao cach ly phan doan tw dong




1.3 KET LUAN CHUONG 1

Viéc ty dong hoa LDPP dong mot vai trd quan trong nham
dam bao hé théng LDPP vén hanh an toan, linh hoat nang cao tinh
cung cip dién tin cdy cho khach hang. Dé thyuc hién dugc diéu d6 thi
can trién khai mot sd giai phap nhu sau:

Phai trang bi cac thiét bi thong minh c¢6 kha ning lam viéc
theo mot chuong trinh dinh san.

Phai thay thé hodc bd sung cac thiét bi dong cat phan doan
trén ludi co kha ning giao tiép voi mang SCADA qua cac thiét bi
dau cudi tir xa RTU.

Két hop dong bo cc cong nghé DAS, SAS va SCADA dé giai
quyét triét dé va khai thac hiéu qua van d& ty dong hoa LDPP.

CHUONG 2
HE THONG TU PONG HOA LUOI PIEN PHAN PHOI VA
CAC NGUYEN TAC PHOI HQP PHAN POAN TU PONG
2.1 GIOI THIEU CHUNG VE HE THONG TU PONG HOA
LUOI BIEN PHAN PHOI

Heé théng tu dong hoa LDPP (DAS) 1a hé thong ty dong kiém
soat ché d6 1am viéc cia LDPP nhiam phat hién ph?m ttr bi su ¢d tach
ra khoi van hanh dong thoi phuc hoi viéc cap dién cho phan tir
khong bi su cb dam bao cung cip dién lién tuc. DAS dugc ap dung
kha phé bién & cac nudc phat trién, dac biét 1a Nhat va mot sb nude
khac cho phép nang cao co ban do tin cdy cung cip dién, giam thiéu
thoi gian mét dién do sy c¢d & mang phan phdi [6].

2.1.1 Céc giai doan thwc hién tw dong héa LDPP

Giai doan 1: Viéc ty dong héa LDPP dugc thyc hién boi role
phat hién sy ¢ FDR (Fault Detecting Relay) va cac dao céach ly phan

doan tu dong Sec (Sectionalizer) lap dit trén cac phan doan xuét
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tuyén LDPP, két hop cung chirc nang tu dong lap lai (F79) dugc
trang bi tai dau may cat dau xuét tuyén co thé 1a hinh tia (mot ngudn)
hay mach vong (hai ngudn). Trong giai doan ndy, ving bi su ¢b dugc
tu dong cach ly bang cac thiét bi ¢ sin trén dudong ddy LDPP ma
khong can c6 thiét bi giam sat quan 1y tai Trung tim diéu do ADC
(Area Distribution Center).

Giai dogn 2: Viéc tu dong hoa LDPP kém theo cac chic nang
giam sat va diéu khién xa cac dao cach ly phan doan tu dong. Dé
thuc hién yéu cau nay, can phai lip dat cac thiét bi dau cudi RTU
(Remote Terminal Unit) va duong ddy thong tin dé tiép nhan thong
tin tai cac vi tri lip dao cach ly phan doan tu dong & cac duong day
LDPP. Dya trén cac thong tin thu duoc tir xa, nhan vién van hanh
tai trung tam diéu dd s& diéu khién dong cit cac cau dao tu dong dé
cach ly phan tr bi su ¢6 trén may vi tinh.

Giai dogn 3: Tai trung tim diéu do6 ADC can lap dit cac may
tinh ¢6 cAu hinh manh (SuperComputer) dé quan Iy van hanh LDPP
hién thi theo ban db dia 1y va diéu chinh tinh toan ty dong thao tac.
Viéc thyc hién xong 3 giai doan trén thi LDPP hoan toan duoc giam

sat va diéu khién tur xa.



Tram phan phédi chinh

oy L
Giai doan 1
Tu dong hoa LDPP [ses] | [ses]  [ses] | [ses]
bang thiét bi lap trén cot LEDEJ FDEJ
RTU RTU

Giai dogn 2

Tu dong héa LDPP
bang chirc ning diéu
khién va giam sat tir xa

Giai doan 3

|: CRT 1 G-crTs
cPU
Ty dong hoa LDPP

bang may vi tinh

Hinh 2.1  Céc giai doan trién khai DAS

2.1.2 Quy trinh thye hién tw dong phuc hoi h¢ thong LDPP

Su ¢b trén cac xuat tuyén
LDPP

@[ Do su cb nho thong tin}

tir tram (may cét/role)

Phuc hdi phan doan
bi su cO ¢ phia ngudn

<: Ngudn dién LDPP duoc cung cap
tu dong nho chirc nang FDR

’ Do phan doan bi su cbd ‘

l Ngudn dién cua phan doan phia tai duoc
tu dong cung cap tir 1 xuat tuyén khac
’ Tinh toan quy trinh dong cit ‘ <,j tai diém mach vong nho tinh toan bing
may vi tinh trong d6 c6 xem xét :
l Can bang coéng suét hé théng dién;

‘ Thao tac dong cét ‘ Duy tri dién 4p phan phdi

Xac lap
cau hinh t6i vu cua ludi dién

Hinh 2.2 Quy trinh t ddng phuc hoi hé théng LPPP
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2.2 CAC NGUYEN TAC PHOI HQP PHAN POAN TRONG
TU PONG HOA LDPP

2.2.1 Phoi hop giira cac thiét bi tuw dong lai phan doan

a. Gidi thiéu chung vé hé thong vé tw dong héa mach vong

Dé thay o diéu nay ta xét LDPP gdm 2 ngudn cung cap tir cac
TBA 1, 2 (Hinh 2.3).

_} 1_

TBA1 TBA?2

Hinh 2.3  So do 2 nguon cung cap TDH mach vong

Trong do:
- Recloser dau tién tinh tir may cét cia cac TBA ngudn
duoc goi la Feeder recloser (FR), thong thuong ¢ trang théai dong.

- Recloser lién lac dugc goi 1a Tie recloser (TR), duoc s
dung nhu thiét bi phan doan tach hai xuét tuyén va théng thuong &
trang thai mo.

- Céc recloser phan doan nim giira Feeder recloser va Tie
recloser dugc goi la Middle recloser (MR).

b. Nguyén ly hoat dong ciia recloser trong TDH mach vong
[3]

Doi voi cac ludi dién mach vong hodc dugce cap dién tir nhiéu
ngudn viée sir dung cac recloser phan doan c6 thé thuc hién ty dong
héa mach vong, c6 1ap phan doan su cd va tai cAu trac mang dién
theo cac nguyén tic sau [8]:

- Nguyén tic 1: Recloser s& khoa sau s lan déng lap lai



khbng thanh cong.

- Nguyén tic 2: FR s& cét khi bi mat nguon.

- Nguyén tic 3: MR s& tu dong chuyén nhom bao vé va ché do
dong cit lai mot lan trong khoang thoi gian ngin sau khi bi mét
nguodn.

- Nguyén tic 4: TR s& ty dong chuyén nhom bao vé va dong
lai mot lan trong khoang thoi gian ngan khi mot phia mat nguon va
mdt phia c6 ngudn.

- Nguyén tic 5: FR s& dong lai khi n6 nhan thdy ngudn dugc
cung cip tré lai sau khi no cét ra hodc khi né nhan thay c6 ngudn tir
ca hai phia.

- Nguyén tic 6: MR s& dong hodc khoi phuc lai nhom bao vé
ban dau khi nhan thay c6 ngudn tir hai phia.

- Nguyén tic 7: TR sé& cét ra khi n6 nhan thay cong suat giam
khoang 50% hodc hudng cong suit qua né déi chiu.

c. Cdc gid thiét vé trinh tw xir Iy tw dong héa mach vong

Giai dogn 1 : Khi chua c6 hé thong DAS va SCADA

- Trudng hop su ¢b trén phan doan giira recloser phan doan

Ma va recloser FR1 cta nguén TBA1 (Hinh 2.4).
_> ‘_

|~CB @ 1

CB2
N
TBA1

g

1
|
|
|

TBA?2
Hinh 2.4 Sw ¢6 gitta recloser FRI va recloser Mral ciia TBAI

Giai dogn 2 : Khi c6 hé thong DAS va SCADA mini [7].
Khi ¢6 sy ¢d trén phan doan giita recloser TR va MRa2 cua
ngudn TBA2 (Hinh 2.5).



TBA2

| S.C.A.D.A.

Chcult Breaker.  Feeder Recloser.  AMid Recloser. Tie Recloser. Alid Recloser. Feeder Recloser.  Circuit Broakor.

Open < Opon = Open
- Gase Close Close

Open Open - Prom. S —— Open Open

- Clase * Close Prot. b Protn. W « Close * Close

Losp AOH. - M Swwinch. Mt St = Mid Switeh Loop A et
Tie Swdtch ~ Tim Swach. o Swinch.
= Laey A0 AR Do + LoopACm

Loop A Off Loop A O = LospAOH
= Loop AOn. « Loop AOa. Loop A On.

Hinh 2.5 Su 6 giita recloser TR va Mra2 ciia nguon TBA2

Toém lai : Viéc sir dung recloser lam thiét bi tu dong dong lai
phan doan, khi su cb trén phan doan nao, recloser phan doan lién
quan s€ ty dong dong hodc cit theo mot chu trinh dinh sin dé co lap
phan doan bj su ¢b. O giai doan 2 khi c6 hé thong SCADA khi c6 su
cd trén phéan doan nao, thi cac recloser ciia phan doan do sé€ tac dong
theo mot chu trinh dinh sén dé co6 1ap phan doan bi sy cb. Cac phan
doan khong bi sy cb s& duogc cép dién tir cac phan doan khac (néu
cac phan doan cip dién tir nhiéu ngudn). Sau d6 cac recloser phan
doan s€ guri tin hiéu trang thai vé trung tam diéu hanh, can ctr vao
tin hiéu trang thai cta cac recloser, nhan vién diéu hanh s& thong
b4o cho don vi quan Iy vin hanh ludi dién cir nhdn vién dén kiém
tra, stra chita nhanh chong khoi phuc lai phuong thirc cip dién binh
thudng ctia hé thong.

2.2.2 Phoi hop giira thiét bi tuw dong lai (recloser) véi dao
cach ly hoic dao cit ¢6 tai tw dong 1am thiét bi phan doan [1].

Nguyén tic phoi hop lam vige

Trong thuc té van hanh ddi véi cac xudt tuyén c6 chiéu dai 1on
ngudi ta thuong sir dung dao cach ly hodc dao cét c6 tai lam thiét b
phén doan.

Giai dogn 1: Khi chua c6 hé thing SCADA
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TBA1 > «—TBA2
]

E=] E=] B[] B =] B =
- 1 O
1 ‘Tmh tr‘ang cB1 AR | {Lesi}] {tesz2} {LBss} { ar cB2
binh thuong

== B[] B[] E= N @
2- Cit 1an dau |—E—{ AR ] [tBst] [tBs2] [cess] % [ ar cB2
3 Done Lo lai == B[] B[] E= N @
l; dc:ng ap fat I—E—{ AR : :LBSl: :LBSZ: :LBss% AR cB2
an dau
== E=] B[] E= N @m=
4- Cét 1an 2 I—H—{ AR | [tBsi] [tBsz] [cBs3] A' [ A= cB2
5. LBS3 cht va B~ B B B 21 B~
Khoa |—E—{ AR | [tBsi] [cBs2] [tBs3] 4 [ A= cB2
B~ E=] E=] E= N @@=

6- Dong lai ln 2 I_E_¢ A —tosi}—ipsel—io5) 4 [ o= |_E.|

Hinh 2.6  Nguyén tic phéi hop phdn doan sw co giita recloser

va dao cdt cé tai khi ludi dién bi su ¢é sau LBS3
Giai dogn 2 : Khi c6 hé thong DAS va SCADA mini

TBA1l > «—TBA2

AT~ ] [ta]es] [a]es] [taTes] AT A= ]

AR |_|L354.§..4L/Bs4....4mss|_| A

S.C.A.D.A.

Feeder Recloser. LBS1 LBS 2 LBS 3 Mid Recloser.
Open
Ope
Rt + Close
* Clase Sl % Open  Open e
Loop A OFf. Close Close Close * Prom. b
* Loop AR + Loop AOH. + Loop A O, + Loop A Off. Mid Switch.
= Tie Switch
e Loop A On Loop A On Loop AOn *
Loap A Off
Loop A On.
« Number CIO

Hinh 2.7  Nguyén tac phoi hop phéan doan sw c6 khi lui dién bi sy
c6 giita phan doan LBSI va LBS2 khi cé hé thong DAS-SCADA
Nhin xét, két luin
Hé théng phan doan bang recloser phdi hop véi dao cach ly

(hodc dao cét co tai tu dong) trong giai doan 1 va & giai doan 2 khi
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co hé théng SCADA, khi ¢6 su cd trén phan doan nao, thi cac
recloser va cac dao cach ly hodc dao cit co tai s& phdi hop theo
chuong trinh dinh san va co lap phan doan bi su cb do, sau do cac
thiét bi (recloser, dao cach ly, dao cit co tai) phan doan s& gui tin
hiéu trang thai vé trung tim diéu hanh.

2.2.3 Phéi hop giira thiét bi tw déng lai (recloser) véi dao
cach ly phan doan tw dong (Sectionalizer)

Trong thyc té van hanh, d6i véi cac xut tuyén co chiéu dai
16n c6 thé sir dung dao cach ly phan doan tu dong lam thiét bj phan
doan phdi hop v6i cac may cat hoic recloser.

Giai dogn 1 : Khi chua c6 hé thong SCADA

TC22kV
A —> B b C c D d E F £ -—
(1) Van hanh binh thuong —{ 12 €
MC SEC SEC SEC SEC SEC
2 4 -
(2) Cét 1an diu %1: a b CL d € f f
7 1ss = \Q«
-
A 2 B c D E F
(3) Pong lap lai 1an dau 4-%0 b CL d e [ f
15s 7s = \‘<
a3 a B b\ < C > d E e [ F f
(4) Ty dong dong (SEC) B —lll——< j 4 \@
15 7s 75 = X
A B (o3 D E F -
(5) Tudéng dong (SEC)C | g1 2@ o b L \ d e( f
15s 7s 7s T
“4t 14n hai do su ¢b ton tail 2 A B c D E F -~
.(6) Cat larz hal_df) sur co ton’tqu ) a b c d e f‘ f
:MC(A) cat SEC (C) va khoéa 2 ¥ i
C,D. J Khoa / — \_Khoa \Q
(7) Pong 1ap lai 1an hai, A" B p)\C 4P a4 E e(F f
(SEC) B tir dong dong lai [ ——< ,/ ¥ %
15s 7s 4 =
8) Ngudn dién tu don; — B c D E -~
(8) Ngi g A / F
cAp tir xudt tuyén khac, L e b 4 c ( d e f
SEC (E) ty dong dong 3) =z \Q

I FcB: dong @ sec: dong [] FcB:cat O sEC: cht
Hinh 2.8 So do tr dong héa mach vong
Giai dogn 2: Khi c6 h¢ théng DAS va SCADA mini [7].



TEBAL —s <~ TBA2

cB1 O o— — ® [TAR | cB2

MC SEC 1 SEC 2 SEC 3 Recloser

Open
= Close . =pr—
. Opan 2 Pratn. ‘a’.
Laop AOIf. = Close Close Close = Prow. .
o LEeE ) Loop A OFF Loop A Off. + Loap A Off. = Mid Switch.
= NMumber CiO = Loop AOn = Loop A On Loap A On

uuuuuuuuuu

Hinh 2.9 Hé théng phoi hop MC, recloser véi dao cdach ly phdn
doan tw dong khi sy co gitta phdn doan SEC2 va SEC3

Tém lai : Hé thong phan doan bang dao cach ly tw dong phdi
hop v6i may cit va recloser trong giai doan 1 va & giai doan 2 (khi
co hé théng SCADA), su cd trén phan doan nao, thi cdc may cit,
recloser va cac dao cach ly hodc dao cit cé tai s& phdi hop theo
chuong trinh dinh san va co lap phéan doan bi su cb d6. Sau d6 cac
thiét bi dong cét, phan doan (may cit, dao cach ly phan doan tu
d6ng) s& giri tin hidu trang thai vé trung tim diéu hanh dé diéu khién
khoi phuc lai phuong thirc cdp dién binh thuong ciia hé thong dién.

- Hé thdng dao cach ly phan doan tu dong lam viéc theo tin
hiéu dién 4p, véi cach hoat dong nhur vay ché do 1am viéc cua may
cit diu ngudn, recloser phan doan s& nhe nhang hon, tir 46 din dén
chi phi dau tu may cét, recloser giam xuéng.

2.3 KET LUAN CHUONG 2

Vi cac cach phdi hop giita cac thiét bi may ct, recloser, dao cit
co tai (LBS) hodc dao cach ly phan doan tu dong (SEC) nhu trinh bay
trong chuong 2. Pic biét 1 khi két hop voi SCADA. S& mang lai nhiéu
hiéu qua, qua man hinh SCADA nhén vién diéu hanh c6 thé d& dang xac
dinh phan doan sy c6 va nhanh chéng thuc hién phuwong thic xir Iy sur ¢d
dé clp dién cho cac phan doan khong bi s ¢b trong thoi gian nhanh nhét,
cing nhu d& xuét phuong thirc van hanh kinh té nhét.
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CHUONG 3
KY THUAT TRUYEN TIN TRONG TU PONG HOA LDPP
VA VIEC AP DUNG CONG NGHE DAS
3.1 TONG QUAN VE KY THUAT TRUYEN THONG TRONG
TU PONG HOA LDPP
C6 ba phan cin ban ciia bt cir hé thdng truyén tin 1a may
phat, kénh truyén va may thu (Hinh 3.1). Mdi phan c6 mot vai trd

nhat dinh trong viéc truyén dan tin hiéu [7].

Tin hiéu diu vao Tin hi¢u phat Tin hi¢u thu Tin hiéu ddu ra
(Input signal) (Tranmitted Sinnal) (Receiver Signal) (Output signal)
Ngudn - 2 . A . Diém dén
(Source) Iy DRE > Kénh truyén ot (Destination)

Nhiéu va bién dang
(Noise, intefrence and distortion)

Hinh 3.1 Cdc phan tir ciia hé thong théng tin

3.1.1 Gi6i thi¢u cac hé thong truyén thong tin
a. H¢ théng thong tin cdp quang

=
Dién thoai Dién thoai
=
SO liéu So liéu
— e |———=—=-+ oe|{ >0 o/E —
Fax Fax
C] Soi quang Tram lap Soi quang D
o O o O
TV TV
<Tin hiéu dién> <Tin hiéu dién>

Hinh 3.2 Cdu triic ciia hé théng thong tin soi quang

b. Hé¢ thong SCADA (Supervisory Control and Data
Acquistion)
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WORK
STATION 1

SCADA/DMS/GIS/IMIS
SERVER

COMM/RT-DB/HIS/WEH
SERVER

ROUTER

WORK
STATION 2

w a = [—]
- INTERNET
- USERS
v|| 10 —
-_— / INTERNET
E USERS
= : — - AB/OTHER
Jm [_}‘MIJ SO PO HE THONG SCADA CONTROL CENTERS

Hinh 3.3 So do nguyén 1y hoat déng ciia hé thong SCADA

Nhén xét:

Dé tai luan vian khong di siu nghién ctru chi tiét dic tinh ky
thuat timg giai phap truyén thong tin ma qua thyc tién ap dung cho
thiy phuong phap thong tin co cac uu va khuyét diém riéng nhung
nén chon hai cong nghé méi nhat SDH va ATM sé& cung cip do linh
hoat va tin cdy cao trong thong tin do xir 1y theo thoi gian thuc.

3.2 TRIEN VONG AP DUNG CONG NGHE DAS

DAS [a moét giai phap cong nghé hop ly, kha thi va hi¢u qua
cho mang phan phdi & khu d thi phat trién, dem lai nhiéu wu diém
to 16n trén ca phuong dién k¥ thuat 14n trén phwong dién kinh té [8].

3.2.1 Trén phwong dién kinh té

3.2.2 Trén phwong dién ky thuat

a. Gidm thoi gian ngirng cung cp dién do sw co

b. Tdang dwoc khd ning tii do diéu khién téi wu viéc phin
bo cong sudt

C. Hi¢u qud ciia viéc ting so diém lién két vong
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d. Hiéu qud ciia vigc ting so phin doan

e. Giam thoi gian va chi phi qudn Iy vdn hanh bdo duing

3.2.3 Trién vong ap dung cong nghé DAS trén LDPP

Day 1a mdt cong nghé mdi véi nhiing tinh nang vu viét nhu da
dugc phan tich ¢ trén thi DAS can duoc ap dung cho luéi dién phan
phdi & Viét Nam.

3.3 KET LUAN CHUONG 3

Mit khac cung hé thong SCADA va giam sat do dém cong
to, do luong diéu khién tir xa, truyén dif liéu va bao cdo lai véi trung
tam diéu hanh 1 phuong tién hd tro rat hiéu qua va kinh té trong vén
hanh HTD, g6p phan tro giup dic luc cho cac don vi quan ly.

Cac trang thai cia may cit, cau dao tu dong, cac thiét bi dau
cudi, phéan doan su cd s& duoc giam sat, luu trit, xu 1y tai cac Trung
tam diéu hanh LDPP.

CHUONG 4
MO PHONG VA TiNH TOAN PHUONG AN TU PONG
HOA PE NANG CAO PO TIN CAY CUNG CAP PIEN
4.1 GIOI THIEU CHUNG

Pé thiy rd hiéu qua cua ty dong hoa dén do tin ciy cung cap
dién thi viéc tinh toan cac chi tiéu do tin cdy cung cap dién nhu: Tan
suat mét dién trung binh ciia hé théng (SAIFI), thoi gian mat dién
trung binh ciia hé thong (SAIDI), thoi gian mét dién trung binh cua
khach hang (CAIDI), tin suit mat dién trung binh cua khach hang
(CAIFI) cho luéi dién phan phdi trude va sau khi tr dong hoa 1a can
thiét dong thoi 14 co so dé trién khai quy hoach, timg budc thyuc hién
tu dong hoa ludi dién phan phoi.
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4.2 MO PHONG THUC HIEN NGUYEN TAC PHOI THOI
GIAN CUA CAC THIET BI PHAN POAN TU PONG BANG
LAP TRINH VISUAL STUDIO 2005

4.2.1 Giéi thiéu chung

V6i phan lap trinh Visual studio 2005 tac gia di xdy dung
thuat toan va mé phong viéc phdi hop giita cac recloser va LBS theo
thoi gian thuc

4.2.2 Thuit toan chwong trinh

Dtr liéu dau vao
U;l

Tiép nhan phan hoi
IpT hoac I sucé

Kiém tra
Isu ¢b6 >ldm

Dbung

Cit dién

- oo . " Ping
dém thoi gian > thoi gian cai dat

Sai

Kiém tra

s6 1an cét dién > sé 1an cho phép Khoa thiét bi

Hinh 4.1.  Thudt todn mé phong vé thoi gian thiee phoi hop giita
cdc thiét bi trong mach vong ty dong hoa LDPP
4.2.3 Xét h¢ thong két ndi mach vong giira 473-EBD va
475-E28 ciia LDPP Dién lyc Cam Lam - Khanh Hoa.
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2 oo TR O PR

E— S E AT e
< nuu\x(. TRINH MO PHONG THU ( L
“UA CAC NG T
10:14:08
smEBD -
O-=

Re 1
TBA 110KV EBD

comer 1
| — —
o
U - 22000
Un - 22000

e - 22000

Hinh 4.2.

Sor do mach vong 473-EBD va 475-E28 van hanh ho
a. Cdc thong sé cai dit thiét bi nhw sau:

r S —
ML = (s slia ¢ As SEEme =
Théng 5 Théng s5
473.EBD -
. e Idm A 0 ua 22000 Idm A 0 ua 22000
@ g— s o us 22000 ot Idm B 0 uB 22000
Re Idm C 0 uc 22000 'l LBS1 Idm C 0 uc 22000
TBA 110kV EBD —
Tham bign Tham bign I
Déng dm 630 (Ampe) ) Thictbi da khoa Déng dm 630 (Ampe) L Thiét bi da khda
Thai gian cit 1 (gidy) Thdi gian cat 1 (giay)
Thai gian déng L1 15 (gisy) Thdi gian cha L1 5 (oisy) Thi gian déng L1 7 (oidy) Thdigian chd L1 ) (aigy)
Thdi gian déng L2 5 (gidy) | Thdi gian déng L2 5 (giay)
Tang s5 lan cit cho phép 3 (@) ] Tong s5 B cdt cho phép. 3 (@n)

Hinh 4.3.  Théng s6 mdy cat Hinh 4.4. Théng sé cdc LBS

b. Phédn tich khi xdy ra ngin mach tai N1 véi I14=1000A
(Hinh 4. 5)

2 oo teve g s S T S
(‘l|lr(i\( TRINH MO PHONG TH
CUA CAC THIET Bl TRONG

NGUY N TAC PHOI HOP THOI (‘I\N
DONG HOA LUOI PIEN PHAN PHOIL
:19:15

4TIEBD -
« o

O —

Re 1
TBA 110kV EBI

LBS4 LBSS LBS6

TBA Ilok\ E28

Biit diu Két thic

Fleckoser 1 [ L8s6. Recloser 2
[ Béng ]| C Bing. 1| C ) ]| L o ]
ca e [ cat ca
Un - 22000 Un = 22000 = 22000 Ua = 22000
Ub = 22000 Ub = 22000 Ub - 22000 Ub = 22000
Uc - 22000 Uc - 22000 Ue - 22000 - 22000
1000 -0 la-0 10 -0
-0 -0 -0 -0
c=0 =0 =0 e=0

Hinh 4.5.  Khi ngdn mach tai Ny (véi dong ngdn mach I = 1000A)
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4.2.4 Nhan xét

Chuwong trinh md phong thuc hién nguyén tic phdi hop thoi
gian thyc giita cac thiét bi trong tw dong hoa ludi dién phan phdi cho
thay viéc phdi hop tu dong dé co lap diém sy cb va cip dién cho
nhirng phan doan khong bi su ¢b dam bao cung cdp dién cho khach
hang vé6i thoi gian ngan nhat.
4.3 UNG DUNG CHUONG TRINH TiCH HQP QUAN LY KY
THUAT - QUAN LY KHACH HANG (CMIS) VA PHAN MEM
PSS/ADEPT TiNH TOAN PQ TIN CAY CUNG CAP DIEN
LDPP PIEN LUC CAM LAM - KHANH HOA.

4.3.1 Gi6i thiéu phin mém h§ trg tinh toian dd tin cay

cung cip dién do Téng Cong ty Pién lwc mién Trung xiy dung
[1]

a. Phan mém qudn 1y ky thudt

Hinh 4.6.  Giao dién chinh ciia phan mém quan 1y luéi dién
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b. So db thudt todn tinh SAIDI, SAIFI, MAIFI tai Dién luc

(Hinh 4.7)

Nhép don vi (dv), nhap khoang thoi gian (t1,t2) |

!

Doc so dd ludi dién cua dv, tinh khach hang tich liy theo t1 ® K so dd

i

Poc m 1in mét dién cia dv co thoi diém bat diu [t1,t2] va phai tinh SAIDI, SAIFI, MAIFI, MAIDI |

Hinh 4.7.

i

| Khéi tao i=1, n=0, ki=0, I=0, SAIDI =0 |

Y

Sai

Ti mat dién > 5 phit

Ping
¥

Ding

Y

SAIFI = n/K;
MAIFI=1/K
SAIDI=SAIDI/K

Tim Ki va K so do

| N=n+Ki; SAIDI=SAIDI+Ki*Ti

| Sai

1=1+Ki
=i+l

Bdng 4.1 S6 liéu tinh todn dé tin cdy cung cdp dién.

Thudt toan tinh MAIFI, SAIFI, SAIDI tai cac dién luc

Cwong do Cuwong do héong | Thoi gian

Tén thiét bi hong hoc vinh | hoc thoang qua | sira chira
ctru (Ave) (Mq) (n
May bién ap 0,006 0,004 6,0
May cat 0,028 0 4,5
Recloser 0,017 0 4,0
Puong day 0,030 0,04 3,8
Cau chi 0,0011 0,0007 1,6
Dao céch ly, LBS 0,015 0 3,7

4.3.2 S6 liéu vé LPPP Pién lyc Cam Lam
a. Nguo”‘n cung cd'p
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b. Tinh hinh lwéi di¢n phén phoi:

c. Dic diém ciia xudt tuyén 473-EBD két noi mach vong véi
xudt tuyén 475-E28 dé xét dén dg tin cdy cung cip dién

4.3.3 Ung dung cho lwéi dién phan phdi Pién lyc Cam
Lam

4.3.4 Tinh toan chi tiéu d9 tin ciy cip dién bing phin
mém PSS/ADEPT cho LDPP mach vong xuit tuyén 473-EBD va
475-E28 thudc Pién lwec Cam Lam — Khanh Hoa

Bdng 4.2 Céc théng sé ciia mach vong 473-EBD va 475-E28

Chiéu dai Tiét dién da Cong suat tai
TT Cung doan (m) (mm?) Y gKW
XT 473-EBD
1 01-24 1.354 AC 120 500
2 24-60 3.000 AC 185 500
3 60-144 4.200 AC 120 800
4 144-182 2.500 AC 120 800
5 182-209 1.200 AC 120 1100
XT 475-E28
1 209-265 3.500 AC 120 300
2 265-285 1.500 AC 120 300
NEE LBBXn EBE|x(EaD a7 1= | {F % %0004 I TOTBEA-
S - AnmED PRV e Taataam " ||aBclam =4
158 i B e E D NOTMACH TONG ST 45 k28

KHI THAY DAO CACH LY BANG RL(L 5

LEERELL

o {
e
Az '
Lowg OO0 EST

0 (0.3MW)
£ 100000
2400000 caoo0mn 2100000 1. ooty

CLE I Goom Aoss

Base RA 8230

Hinh 4.8. D¢ tin cdy 473-EBD va 475-E28 (thay DCL bang Rec)
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Phan hé DRA trong PSS/ADEPT cho két qua tinh toan do tin
cay 4 tiéu chi SAIFIL, SAIDI, CAIFL, CAIDI. Ta tinh toan dd tin cay
cung cap dién cua ludi dién trén theo cac phuong 4n sau :

Hién trang: St dung may cit phdi hop vai recloser va cac dao
cach ly dong cit bang tay co thoi gian thao tac tir 25 dén 30 phut.

Phuwong dn 1 : Str dung may cit phdi hop véi recloser va cac
LBS 1, 2, 3 cat ty dong.

Phwong dn 2 : St dung may cit phdi hop véi recloser dong
cit tu dong.

Két qua tinh toan cic phuong 4n bang chuong trinh
PSSE/ADEPT

Bdng 4.3 Két qua tinh todn dg tin cdy cung cdp dién.
TT | Chisb d6 tin cay | Hién trang | Phuong an 1 | Phuong an 2
1 SAIFI 5,304 3,40 2,482
2 SAIDI 37,363 23,07 15,405
2 CAIFI 5,304 3,40 2,482
4 CAIDI 7,044 6,78 5,420

4.4 KET LUAN CHUONG 4

- Chuong trinh mé phong thuc hién nguyén tic phdi hop thoi
gian thuc giira cac thiét bi trong tu dong hoa ludi dién phan phdi cho
thdy viéc phdi hop tu dong dé c6 lap diém sy cb va cip dién cho
nhitng phan doan khéng bi su ¢6 dam bao cung cap dién cho khach
hang véi thoi gian ngan nhat.

- Khi d Gng dung DAS, véi cac thiét dong cét ty dong gitip
diéu khién trong thoi gian thuc, kip thay d6i phu hop véi cac bién

dong phu tai trén ludi dién trong ché do xac 1ap.



23

KET LUAN VA KIEN NGHI

Qua nghién ciru ludn vin da tap trung vao nhimng van dé sau:

- Pa tim hiéu vé& hé thdng ty dong héa LDPP, cac giai phap
trién khai cong nghé DAS va cic nguyén tic phdi hop cac thiét bj i
dong trong LDPP, 1am co s& cho viéc xay dung chuong trinh hd tro
va bd tri hop 1y cac thiét bi ty dong trong ké hoach ty dong hoa
LDPP Cam Lam.

- Tac gia di xay dung phan mém hd trg bang lap trinh Visual
Studio 2005 dé cai dit, mé phong nguyén tic phdi hop cac thiét b
trong ty dong hoa LDPP mach vong, két qua dat duoc trén ludi dién
Cam Lam d3 minh ching chung cho hi€u qua cta viéc ting dung
cong nghé DAS, thi viéc ¢6 lap nhanh diém su cb va cung cz”ip dién
an toan cho nhirng ving khéng b s ¢ mot cach nhanh chong nham
nang cao do tin cay cung cap dién.

- Ba st dung chuong trinh quan 1y k¥ thuat - quan 1y khach
hang cua Toéng coéng ty Dién luc mién Trung két hop voi
PSS/ADEPT dé tinh toan d¢ tin cay ciia giai phap tu dong hoa ap
dung cho Pién luc Cam Lam. Két qua tinh toan di minh ching sau
khi tyr dong hoéa thi cac chi sb do tin cdy cung cip dién nhu: Tan sut
mét dién trung binh cta hé théng (SAIFI) giam tir 5,304 1an con
2,482 1an/ndm, thoi gian mat dién trung binh cta hé thong (SAIDI)
giam tir 37,363 phit xudng con 15,405 phut trude khi ty dong hoa.

Toém lai

+ Ung dung cong nghé DAS sé& nang cao do tin cdy cung cip
dién, gop phan giai quyét nhitng khé khin vé ngudn dién do han ché
duge vung chiu anh huong mat dién khi c6 su ¢b duong day.

+ S& khai thac t6i da hiéu qua khi ghép ndi hé thong tu dong
hoa ludi phan phdi DAS, ty dong hoa tram SAS va hé thdng
SCADA két hop ciing cong nghé AMR (Automatic Meter Reading)
thanh moét hé théng nhét hoan chinh.
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Tuy nhién, viéc img dung cong nghé DAS con vai han ché nhur:

- Chua két hop giai quyét bai toan quan 1y ning luong EMS
va tinh toan luéi dién phan phdi, chi yéu giai quyét t6i wu phan
ving su ¢d.

- Gia thanh dau tu cong trinh ton kém trong giai doan dau.

Mt s6 kién nghi:

Trong khuén khd luan van nay, toi xin c6 mat sb kién nghi vé
viéc tw dong hoa ludi dién phan phéi nhu sau :

- Xem xét xay dung hé thong tu dong hoa LDPP giai doan 1
trudc khi xdy dung hé thdng SCADA. Khi d6 viéc phat trién
SCADA sé& giam thiéu dau tu va dem lai hiéu qua khai thac 16n hon.

- Phai xem xét lya chon giai phap ty dong hoa ludi dién phan
phéi trude dé cd ké hoach mua sim cac vat tu thiét bi déng bo.
Tranh trudng hop khi trién khai du an tw dong hoa ludi dién phan
phdi phai thay dbi toan bo thiét bi dong cit hién cé trén ludi, gay
lang phi va khong kinh té.

- Giai phép thong tin, giao thirc truyén tin can lua chon nht
quan theo chuin quéc gia.

Hwéng mé rong ciia dé tai

- Nghién ctru c6ng nghé tu dong héa tram bién ap 110kV dé
phdi hop voi cong nghé ty dong hoa ludi dién phan phdi nhim khai
thac triét dé toan bo cac chirc nang ty dong hoa van hanh ludi dién
phan phéi. Pay ciing 1a xu hudng trong twong lai cac Dién luc s&
phai tién hanh x4y dyung cac tram bién 4p van hanh khong nguoi truc
dé tan dung cac thanh tyu cong nghé méi nhét.

Bén canh do, cing hé thong SCADA va k¥ thuat giam sat do
dém coéng to, do ludong diéu khién tir xa 1a phwong tién hd tro rat
hiéu qué va kinh té trong van hanh hé thong dién, gbp phan trg gitp

dac luc cho nha quén ly va cac nhan vién van hanh.



