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DANH MUC Ki HIEU, TU VIET TAT

TU VIET TAT CHU THICH
XT Xuit tuyén
TBA Tram bién ap
MBA May bién ap
CSTD Cong suit tac dung
CSPK Cong suat phan khang
TTBN T6n that dién nang
TTCS Tén thit cong suét
KH Khach hang
LDPP Luéi dién phan phdi
PTC Do tin cdy
Pb Phan doan
EVN Tap doan Di¢n lyc Viét Nam
EVNCPC Tong Cong ty Dién lyc Mién Trung
MC May cat
DCL Dao céach ly
RC Recloser
LBS Dao cit tai
Pmin Cong suat nho nhat
Pmax Cong suat 16n nhat

FCO

Cau chi tu roi




MO PAU
1. Ly do chon dé tai

- Giam ton that dién ning va nang cao do tin ciy cung cap dién 1a mot trong nhitng muc tiéu
quan trong trong san xuét va kinh doanh dién. O nudc ta, trong nhirng nim gan day nhu ciu vé
dién ngay cang gia tang, trong khi d6 hé thong ludi dién di van hanh 1au nim véi viée xay dung
khong ddng nhét va chua tinh toan cap nhat thuong xuyén dan dén ton that dién nang dang ké ¢
nhiéu khu vuc trong hé thdng dién. Do vay, viéc tinh toan dua ra cac giai phap giam ton that dién
nang, nang cao do tin cay dé nang cao hi¢u qua van hanh cac ludi dién hi¢n hiru 1a rat can thiét.
Trong dé tai ndy, dua trén co sé nghién ctru 1y thuyét vé cac giai phap giam ton tht dién ning,
nang cao do tin cay két hop véi sir dung cac phan mém tng dung dé phan tich tén thit dién ning,
d6 tin cay hién tai trén ludi dién phan phéi ciia Dién lyc Thanh phd Quy Nhon cu thé 13 xuét tuyén
471 Tram bién ap 110kV Quy Nhon (XT 471QNH2) v&i xuit tuyén 474 Tram bién ap 220kV Quy
Nhon (XT 474QNH) va dya trén danh gia nhitng wu, khuyét diém vé cac giai phap giam ton that
dién ning, nang cao do tin cdy ma Dién luc Thanh phé Quy Nhon dang 4p dung, mot sd giai phap
giam ton that dién nang, nang cao dd tin cdy dugc lya chon. Két qua tinh toan dat duoc thé hién
duoc tinh hiéu qua cua giai phap duoc dé xuat.

- P06 an chon d¢ tai tinh toan xac dinh diém mo hop 1y, vi tri dit tu bu trong cac mach vong
hién cd, d€ khi van hanh ludi hinh tia thi c6 ton that cong suat tac dung, ton that dién nang nhd
nhit.

2. P6i twong va pham vi nghién ciru

- Pbi twong nghién ciru: Ludi dién phan phdi c6 cp dién ap tir 22kV tré xudng ( cu thé 1a
XT 471QNH2 véi XT 474QNH thudc luéi dién phan phdi thanh phé Quy Nhon)

- Pham vi nghién ctru: Tép trung vao nghién ciru tim cac giai phap giam ton that dién ning
trén ludi dién phan phdi thanh phé Quy Nhon (XT471QNH2, 474QNH) nham nang cao
chét lugng cung cép dién, dem lai hiéu qué kinh té.

3. Muc tiéu

- D¢ tai s& nghién ciru 1y thuyét, giai phap bu tdi uu cong suat phan khang, xac dinh diém
m& hop 1y cho XT 471QNH2 vé6i XT 474QNH thuoc LDPP thanh phé Quy Nhon.
- Nghién ctru phan mém PSS/ADEPT dé mé phong va tinh toan

4. Phwong phap nghién ciru

- Phuong phap nghién ctru ly thuyét: Thu thap s6 liéu ludi dién tir Dién lyc Thanh phd Quy
Nhon, quan sat thyc te tur ludi phan ph01 22kV

- Phu:ong phép xtr ly s liéu: Sir dung phan mem PSS/ADEPT tinh todn phan b cong suat
t6n that cong sudt, tinh toan vi tri bu cong suat phan khang t6i vu va tinh diém mé t6i vu
nham lya chon giai phap van hanh co ban t6i wu cho XT 471QNH2 VOI XT 474QNH
thudc ludi dién phan phbi Thanh phd Quy Nhon.



5. Tén dé tai

Can ctr vao muc ti€u, nhi¢m vu nghién ctiru d8 tai duoc dat tén 1a: “Tdi wu hoa ludi dién
phan phoi Thanh pho Quy Nhon nham gidm ton that dién nang".

6. Bo cuc dé tai
Pé tai dugc phan thanh 3 chwong véi cac ndi dung nhu sau:
- Chuong 1: Tong quan hién trang luéi dién phan phdi thanh phd Quy Nhon
- Chuong 2: Co 56 Iy thuyét va gi6i thiéu phan mém PSS/ADEPT dung dé tinh toan t6i wu luédi
dién phan phoi.
- Chuong 3: Tinh toan tén that dién nang va t6i wu hoa vi tri lép dat thiét bi bu va xac dinh diém

mo toi wu trén ludi dién phan phdi thanh phd Quy Nhon-tinh Binh Pinh ( XT471QNH2 va
XT474QNH)



CHUONG 1: TONG QUAN HIEN TRANG LUOI PIEN PHAN PHOI
THANH PHO QUY NHON

1.1. KHAI QUAT VE PAC PIEM TU NHIEN, KINH TE,XA HQI VA PHUONG HUONG
PHAT TRIEN THANH PHO QUY NHON

1.1.1 Pic diém tw nhién

Quy Nhon 1a thanh phé ven bién mién Trung Viét Nam thudc tinh Binh Dinh. Quy Nhon ¢
nhiéu thé dat khac nhau, da dang vé canh quan dia 1y, bd bién Quy Nhon dai 72 km, dién tich dam,
hd nudc lg 10n, tai nguyén sinh vat bién phong phu, ¢ nhiéu loai dic san quy, c6 gia tri kinh té
cao.

1.1.2 Hién trang kinh té, xi hji

Hién nay co cau cac nganh kinh té cia Quy Nhon ¢ su chuyén dich theo hudng ting ty trong
nganh cong nghi¢p dich vu, gidm ty 1€ nganh néng lam ngu nghiép trong GDP. Ty trong ndng,
lam, thiy sdn — cong nghi¢p va xay dung — dich vu trong GDP nam 2014 dat: 5,5% — 47,6% —
46,9%. Kim ngach xuat khau u6c dat 918.4 triu USD, kim ngach nhap khau udc dat 608 triéu
USD. Thu nhap binh quan dau ngudi 2014 1a 4052 USD/ngudi.

Céc nganh kinh té chinh ciia thanh phd gom cong nghiép, thuong mai, xuat nhap khau, dich vu
cang bién, nudi va khai thac thuy hai san, du lich.

1.1.3 Phwong hwéng phat trién ciia thanh phé Quy Nhon

Ngay nay Quy Nhon duoc cong nhéan 1 d6 thi loai I, v6i wu thé vé vi tri dia 1y, c6 cang bién
va co so ha téng do6 thi phat trién. Quy Nhon dugc Thu tuéng Chinh phui x4c dinh 1a mét trong ba
trung tdm Cong nghiép, thuong mai va du lich cua vung duyén hai Nam Trung B¢ (cung véi DBa
Nang va Nha Trang).

Muc tiéu phat trién ctia thanh phd theo d6 4n da dugce Thii tuéng Chinh phii phé duyét 1a phan
dau dén nam 2025 tré thanh thanh phd tryc thudc Trung wong, 1a mot trong nhing thanh phd trung
tam ving duyén hai mién trung. Dén nam 2035 14 trung tim kinh té bién qudc gia, dén nam 2050
12 mot trong nhing thanh phd quan trong trong hé thong d thi qudc gia va Dong Nam A.

1.2. TONG QUAN VE LUOI PIEN PHAN PHOI THANH PHO QUY NHON
1.2.1. Pic diém vé luéi dién phan phoi

Ludi dién phan phdi 1a khau cudi cing ctia hé thong dién lam nhiém vy phan phéi dién ning
tir cac tram trung gian (hodc tram bién ap khu vuce, hodc thanh céi nha may dién) cho cac phu tai.
Ludi dién phan phéi bao gdm 2 phan: luéi dién trung ap va ludi dién ha ap. Ludi dién phan phdi
trung 4p thudng c6 cap dién ap 22 kV cung cép dién cho cac tram phan phdi trung/ha ap va céc
phu tai trung ap... Ludi dién ha ap cap dién cho cac phu tai ha ap 380/220V. Ludi dién thuong co
két day hinh tia hodc lién két mach vong trong ciing mot TBA ngudn hodc véi nhiéu TBA ngudn
v61 nhau.



Lu6i phan phéi trung ap do dién luc cac tinh, thanh phd quan 1y va phan phéi ha ap (380/220V)
duogc cip gidy phép hoat dong dién luc trong linh vyc phan phdi va ban 1¢ dién, mua budn dién tir
Pon vi phan phdi dién dé ban 1¢ dién cho Khach hang sir dung dién.

Ludi dién phan phoi thuong c6 cac dac diém sau:

- Puong day phan b trén dién rong, nhidu nat, nhidu nhanh &, ban kinh cap dién 16n.

- Thudng c6 ciu trac kin nhung van hanh ha, hinh tia hodc dang xwong ca.

- Mot tram trung gian thuong cé nhiéu dudng day truc chinh, mdi truc cip dién cho nhiéu
tram phan phoi.

- Ché @6 1am viéc cua phu tai khong dong nhit.

- Do tinh hinh phat trién phu tai, cAu tric luéi dién phan phéi thuong xuyén thay doi.

Viéc nghlen ctru ludi dién phan phéi la mot nhi€ém vu phtrc tap, doi hoi luong 16n thong tin dé
phuc vu cho viéc tinh toan ton that cong suat, ton that dién nang, tir d6 hd tro cong tac quan 1y va
van hanh luéi dién mot cach t6i wu. Hién nay, ludi dién phan phdi trung ap duoc chia thanh hai
dang chinh:

Lu6i dién phan phdi trung ap trén khong:

Hinh thirc nay thuong duoc ap dung tai cac khu vuc nong thon — noi co phu tai phan tan va mat
dd khong cao. Do diéu kién dia Iy va moi trudng it bi gidi han bai yéu to an toan hoic my quan,
viéc lap dit duong day trén khong tré nén thuan lgi hon. Ludi trén khong c6 kha nang noi day dan
linh hoat, chiéu dai dudng ddy thuong 16n va viéc phat hién diém su c¢b ciing dé dang hon so véi
ludi cap ngam.

Vi yéu cau do tin cdy cung cép dién ¢ khu vuc nong thon khong cao nhu tai d6 thi, nén ludi phan
phoi trén khong sir dung so db hinh tia (Quy dinh trong diéu 40 thong tu 06 Bo Cong Thuong). Tu
tram nguon chinh, nhiéu tryc ddy dan chinh duoc trlen khai dé cung cép dién dén cac nhom tram
phén phdi. Céc tryc nay thuong duoc phan doan nham nang cao do tin cay, v6i cac thiét bi dong
cat nhu dao cit o tai (LBS) hodc may cat tu dong dong lai (recloser) — ¢6 kha nang phat hién sy
cb va tu cat khi xay ra sy ¢ va hd trg diéu khién tur xa. Ngoal ra, cac truc chinh tr mgt tram nguon
hodc tir nhidu tram khac nhau c6 thé duoc lién két voi nhau de dy phong khi xay ra sy cO hodc
glan doan ngudn. Trong diéu kién van hanh binh thuong, cic thiét bi dong cit tai cac diém lién lac
nay sé o trang thai md, hé théng van hanh ho.

Lu6i dién phan phdi cap ngam trung ap:

Ludi cap ngam cha yéu duogc st dung tai cac khu vuc do thi, noi ¢6 mét d phu tai cao va khong
gian bi gi6i han. Viéc khong thé kéo day trén khong do yéu cu vé my quan, an toan va ha ting k¥
thuat khién hé théng cap ngam tro thanh Iya chon bt budc.

Do nhu cau cap dién 6n dinh va lién tyuc, ludi cép ngam doi hoi mic do tin cay rét cao. Tuy nhién,

viéc xac dinh va xur ly sy cd trong ludi cap ngam gip nhiéu kho khin va ton nhiéu thoi g1an nén
cac so dd dau ndi cua hé théng nay thudng rat phuc tap va chi phi dau tu cao. Déc biét, cac diém
nbi cap duoc han ché tdi da do day 1a nhitng vi tri ¢ xac suét xdy ra su ¢ cao.
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1.2.2. V& phu tai dién:

1.2.2.1. Phédn logi phu tdi dién
a. Phu tai dién nong thon, mién nii

Hé théng cung cép dién cho khu vuc nong thon, mién ndi c6 dic diém khac biét, ma co thé
liét ké mot s6 nét co ban sau:
- M4t d6 phu tai thap va phan bd khong déu trén pham vi lanh thé rong 16n. Diéu d6 gay kho khin
cho viéc dau tu ¢6 hiéu qua hé théng cung cép dién;
- Phu tai rat da dang, bao gdm cac ho dung dién trong trong sinh hoat, trong san xuit nhu: trong
trot, thuy loi, chan nuoi, cong nghi¢p nho, 10 gach, ché bién thuc phém V.V.
- Ban kinh hoat dong 16n, dong dién chay trén duong day khong cao, thoi gian st dung cong suét
cuc dai Twm rat thip, do d6 1am giam cac chi tiéu kinh té-ky thuat cia mang dién
- Su lam viéc cua rat nhiéu thiét bi duoc thuc hién & ché do ngén han v&i khoang thoi gian nghi
kha dai, do d6 thoi gian sir dung trong ngay rat thap, vi du nhu qua trinh ché bién thirc 4n gia suc,
qua trinh vt sita v.v.
- Phéan 16n phu tai dién ndng nghiép tdc dong theo mua vu, vi du céc tram bom, céc tram xu 1y hat
gidng, cac may thu hoach (tuét lta, lam sach san pham v.v.).
- Su chénh léch gifra gia trj phu tai cuc dai va cuc tiéu trong ngay rat 1on. Piéu d6 din dén nhimng
kho khan 16n cho viéc 6n dinh dién ap.
- Sy phat trién lién tuc cta cac phu tai, sy phat trién va mé rong cac cong ngh¢ hi¢n dai, sy phat
trién co gidi hoa va ty dong hoa cac qua trinh san xuat doi hoi phai khong ngimg cai tao va phat
trién mang dién theo nhitng yéu cau méi v.v.
b. Phu tai sinh hoat va dich vu cong cong

Phu tai sinh hoat ctia cdc ho gia dinh bao gdm céc thanh phan: thip sang chiém trung binh
khoang 50+70% tong luong dién ning tiéu thy, quat mat (20+30)%, dun nu (10+20)%, bom nudc
(5+10)% va cac thanh phan khac.
Cung véi sy phat trién kinh té, co cau cac thanh phan phu tai dién trong cic ho gia dinh ciing thay
d6i. Cac thiét bi dién str dung cho muyc dich giai tri ngiy cang ting, trong khi dé phu tai chiéu sang

c6 xu hudng giam dan.

Phuy tai dich vu céng cong bao gdm céc thanh phan sir dung cho cac nhu cau hoat dong cta cong

dong nhu: uy ban, truong hoc, nha van hoa, tram y t€, nha van hoéa, ctra hang bach héa v.v

c¢. Phuy tai san xuat
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Phuy tai san xuat bao gdm cac thanh phan phu tai san xuit nong nghiép, san xuit cong nghiép va
tiéu thu cong nghiép.

- Phy tai cong nghiép va tiéu thu cong nghiép: chu yéu 1a may han, may gia cong sit,mdy xay xat,
may nghién thirc an gia stic, may x¢é gd, may nghién d4, may kem d4, may bom ...Nhu cau phu tai
dién cong nghiép dia phwong, tiéu thu céng va 1am nghiép dugc xac dinh trén co s& nhu cau hién
tai va dinh hudng phat trién cac nganh kinh té trén dia ban.

- Phu tai thuy loi: chu yéu la cac tram bom tudi va ti€u ung. Cac loai dong co dung ¢ cac tram bom
thuong 1a loai khong dong bd cong sudt dat tir 10 + 75 kW

d. Phuy tai dién chung cuw va khach san

Phu tai cua cac khu chung cu va khéch san bao gé)m hai thanh phﬁn co ban Ia phu tai sinh hoat
(bao gdm ca chiéu sang) va phu tai dong luc. Phuy tai sinh hoat thuong chiém ty phan 16n hon so
v6i phu tai dong luc.

- Phu tai sinh hoat : Phu thudc vao murc do trang bi cac thiét bi gia dung, phu tai cua cac can ho
dugc phan thanh cac loai: loai co trang bi cao, loai trung binh va loai trang bi thap. Tuy nhién, do
thanh phan phu tai dién dung trong ndu bép thudng chiém ty trong 16n trong co cau phy tai ho gia
dinh, nén dé tién cho viéc tinh toan phu tai, ngudi ta phan biét cic cin ho chil yéu theo sy trang bi
& nha bép. Dudi goc do ndy c6 thé phan loai cin ho: dung bép nau bang dién, dung bép nau bang

gas va dung bép hdn hop (vira dung gas vira dung dién).

- Phuy tai dong luc trong cac khu chung cu bao gé)m phu tai cua céac thiét bi dich vu va vé sinh ky

thuat nhu thang mdy, may bom nudc, may quat, thong thoang v.v.

1.2.2.2 Cac dic trumg cvia phu tdi di¢n
Phu tai bién d6i khong ngimg theo thoi gian, theo quy luét sinh hoat va san xuét. Quy luat nay

duogc dic trung boi d6 thi ngay dém va db thi kéo dai.

- Do thi phu tai ngay dém dién ta cong suit trong timg gid ciia ngay dém theo dung trinh ty thoi

gian, do thi phu tai ngdy dém gdm c6 d thi cong suét tac dung va cong suat phan khang yéu cau
D6 thi phu tai ngay dém c6 nhiéu loai dung cho cac muc dich khac nhau:

+ P9 thi phu tai trung binh 13 trung binh cdng cua cac d thi phu tai trong nam, mua (1/2

nam) hodc thang, tuin ding dé tinh nhu cau dién ning va 1ap ké hoach cung cip dién ning.

+ Do thi phu tai cac ngay dién hinh: ngay lam viéc, chii nhat, ngay trudc va sau chii nhat

clia tirmg mua, thang ... dé 1ap ké hoach san xuat, tinh toan diéu 4p...
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- D0 thi phu tai kéo dai: mubn xét su dién bién cua phu tai trong khoang thoi gian dai nhu: tuan 18,
thang, quy hay nam thi d6 thi phu tai ngay dém khong thich hop nita. Lic nay ngudi ta ding do
thi phu tai kéo dai. D6 1a cac d6 thi phu tai ngdy dém trong khoang thoi gian xét dugc sip xép lai,
cong suit duoc sap xép theo thr ty giam dan tir gbe toa d6 cho dén Puin, mdi gia tri cong suét co

thoi gian dai bang tong thoi gian kéo dai clia chung trong thyc té.

- Céc dai lugng dic trung don gian: trong thuc té tinh toan khong phai lic nao ciing can dén db thi
phu tai, ma chi can dén mot s dac trung la da. Trong phén nhiéu cac bai toan chi can biét 4 dic
trung Pmax , Qmax (hodc cos®), Tmax, Kak. Nguoi ta tinh san Tmax va Kax dic trung cho hinh dang cua
dd thi phu tai.Trong d6 Pmax va Qmax thi tinh truc tiép tur phu tai can duoc cung cép dién, con Tmax

va Kak tra ctru cAm nang. [1]

1.2.2.3. Yéu cdu ciia phu tdi déi véi hé thong dign
- Pap ung tdi da nhu ciu cua phu tai cuc dai: moi HTP dugc thiét ké va xay dung nham muc dich
thda mén nhu cau 1én nhit cua cac phu tai ¢ thoi diém bat ky. Su thiéu hut cong sudt co thé dan
dén nhitng thiét hai 16n vé kinh té. HTP phai dap Gmg duoc nhu ciu phu tai & bat ky thoi diém nao
trong ngay.

- Pam bao cung cép dién lién tuc va tin cay: Thuc té san xuit c6 nhitng phu tai khong duoc phép
mat dién vi néu mat dién c6 thé din dén nguy hiém dén tinh mang con ngudi, lam réi loan quy
trinh cong nghé san Xuat, pha v& sy hoat dong binh thuong cua céac linh vuc quan trong. bé dam
bao do tin cdy, ban than cac phén tir cua mang di¢n phai c6 do bén, chic chin va co thé chiu dung
dugc nhimng thay ddi bat thuong cta thoi tiét. Cac thiét bi phai duoc lya chon ding yéu cau ki
thuat, c6 xét dén cac yéu t6 anh hudng co thé gy nguy co xay ra su cd.

- Pam bao chét luong dién ning t6t nhat: dién 4p va tan s6 phai on dinh & muc cho phép. Ludi
dién phan phdi ha ap cap dién cho dai bo phan thiét bi dung dién. Trong ludi phan phdi ha ap chd
nao ciing c6 thé dau thiét bi dung dién. Do d6 trong toan ludi phan phdi ha ap va trong moi thoi
gian do léch dién ap phai thda man diéu kién: AU%==5%U, & ché do lam viéc binh thuong,

AU%= £10-20%U, & ché do 1am viéce su cb.

1.2.3. Tinh hinh cung cép dién thanh phé Quy Nhon

bién lyc Quy Nhon 1a Pién luc truc thuoc Cong ty Pién lyc Binh Pinh, dugc giao nhiém vy
cung cap dién phuc vu nhu cau phat trién kinh té xa hoi va doi song nhan dan trén dia ban thanh
pho Quy Nhon.
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Chiéu dai duong day trung ap 22kV 1a 397.76km (trong d6 nganh dién 291.68km; Khach hang
106.08km). Chi¢u dai duong day ha ap 0,4kV: 349,6 km cua nganh dién.

Hién tai quan 1y van hanh tong s6 975 tram bién ap, trong do:

+ Tai san nganh dién 439 TBA vdi téng cong suat 167 MVA

+ Tai san khach hang 536 TBA vdi tong cong suat 271 MVA.

Nguén dién cép cho lu6i trung ap: C6 4 tram 110/22kV

+ Tram 110kV Quy Nhon 2: Cong sut 2x40 MVA, véi 10 XT 22kV.

+ Tram 110kV Dbng Pa: Cong suit 63 MVA, véi 8 XT 22kV.
+ Tram 110kV Nhon Héi: Cong xuit 40 MVA, v&i 8 XT 22kV

+ Tram 110kV Cang Quy Nhon: Cong suat 63MVA, véi 6 XT 22kV (XT 475CQN duy kién cap
dién cho Cang QN-chua dua vao van hanh).

Nguén dién mit trdi mai nha: Co 674 hé théng PMTMN, tong cong suat PMTMN lip dit trén
ludi 1a 17,776 MWp; Trong d6 21 h¢ thong cong suat lap dat >100kWp vai tong cong suat lap dat
11,764 MWp.

Két qua thuc hién nghi quyét nam 2024 nhu sau:

Dién thuong pham: Thyc hién 693.610.818 / 644.541.000 triéu kWh, dat 107,61% ké
hoach, tang truong 4,2% so voi nam 2023

Ton that dién nang theo ngay ghi dién thuong phém: Thyce hién 2,47/2,5%, giam 0,03%
so véi ké hoach.

Gié4 ban binh quan: Thyuc hién 2.230,65/2.256 d/kWh, gidm so véi ké hoach: 25,35
d/kWh. Tang so véi nam 2023: 71,84 d/kWh.

Ty 1€ thu tién dién: Thuc hién 100%/99,7% tang 0.3% so voi ké hoach

Céc chi tiéu do tin cdy cung cép dién:

+ MAIFT: thuc hién 0,107/1,36 1an/KH, chiém 9,62% ké hoach
+ SAIDI: thuc hién 163,52/241,17 phut/KH, chiém 75,41% ké hoach
+ SAIFI: thuc hién 1,121/1,85 1an/KH, chiém 62,95% ké hoach

Nhin chung, hdu hét cdc chi tiéu kinh té kj thudt déu dat va vieot mirc ké hoach Céng ty giao
va Nghi quyét nam 2024.

Muc tiéu nam 2025.
STT Chi tiéu Ke h"é;ll‘lphap K& hoach phin diu
1 | Dién thwong pham (kWh) 779.000.000 792.240.000
2 Gid ban binh quén (d6ng/kWh) 2.338 2.342
3 | T6n that dién nang (%) 2,50 2,4
4 | TTDN TA Oh (%) 1,63 1,60
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5 | TTPN HA 0h (%) 2,04 2,01
6 | S6 TBACC TTPN >=7% 0 0

7 | MAIFI PP (la/KH) 1,29 1,03
8 | SAIDI PP (phut/KH) 188,01 150,41
9 | SAIFI PP (lan/KH) 1,6 1,28
10 | Suat su cd TA kéo dai (vu/100km dz) 6,4 5,12
11 [ SO vusucd 42 42

Bang 1.1 Muc tiéu nam 2025 cta Di¢n luc Quy Nhon
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CHUONG 2: CO SO LY THUYET VA GIOI THIEU PHAN MEM
PSS/ADEPT DUNG PE TiNH TOAN TOI UU LUOI PIEN PHAN PHOI

2.1 VAITRO VA Y NGHIA CUA BAI TOAN XAC PINH TON THAT CONG SUAT VA
TON THAT PIEN NANG.

2.1.1 Ton thét cong suit
2.1.1.2 Tén thit céng suit trén dwong day
Tén that cong suit trén duong day 1a mot dai luong phirc
AS = AP +jAQ @.1)
Trong d6: AP : ton that cong suit tac dung do phat nong trén dién tré duong day
AQ : ton that cong suat phan khang do tir hoa dudng day

Tén that cong sudt trén dudng day dugc xac dinh theo biéu thic

. S2 P2 + Q2 )
AS=T17="_7- (R+X). (VA) (2.2)
UZ U 2 J
dm dm

a. Duong ddy mot phu tai:

A LF ! A Za 1
: 5—
Si SI PI-_i'Q'.‘

Hinh 2.1 So d6 nguyén Iy va so do thay thé dwong ddy I phy tdi

Véi duong day 1 phu tai thi cong sudt chay qua tong trd Zai chinh 1a phy tai Si. Vay thi ton that

cong suét trén dudng day la:

. S2 SZ
AS = ’i] VAN 1 a1 = (APA1 +jAQA1).10'3 (kVA) (2.3)
dm dm

b. Puong day co n phu tdi:
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A lai,Fai 1 laz,Faz 2

v v

Sl SZ
L
v v

P.jQ: P»jQ:

Hinh 2.2.80 @6 nguyén Iy va so do thay thé dwong ddy cdp dién cho 2 phu tdi

ASZ:ASAIZZASA1+AS12 2.4)
P+PY+(Q+0 ) S?
ASy=—1—2 U 27+ U;%le (2.5)

Téng quat véi duong day n tai

XSz N o
ASy=- (2.6)

2 2
Udm Udm

Trong do:

n: s6 duong day hoic s phu tai

Sii,Pii, Qi : cong suét S,P,Q chay trén doan dudng day ij
Zij : tong tro ctia doan duong day ij

Udm: dién 4p dinh murc cua duong day

2.1.1.2 Ton thit céng sudt trong mdy bién dp:
a/ MBA 2 cuon day

C6 thé phan ton thit cong suat trong cac may bién ap thanh 2 phan: phu thudc va khong phu thudc

vao phu tai.

Thanh phan khong phu thudc vao phu tai 1a ton thét trong 161 thép ctia may bién ap hay con goi 1a
t6n that khong tai. Ton that khong tai khong phy thudc vao cong sut tai qua may bién ap, no chi
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phu thude vao cAu tao cua may bién ap. Tén that khong tai dugc xac dinh theo céc s6 lidu ky thuat

cua bién ap :

ASo = APy + j AQo 2.7)
1,S
Véi AQp= -2
0= 100
Trong do :

Io : DOng dién khong tai tinh theo phan tram,
APy : Ton that cong suét tac dung khong tai (tra trong bang 1y lich MBA)
AQo : Tén that cong sudt phan khang khong tai.

Thanh phan phu thudc vao cong suét tai qua MBA hay goi 1a ton thit dong, dugc xac dinh theo

biéu thurc sau:

(5 )2

2
APy =3I°Rp = P_EZRb = AP || (2.82)
U KSdm)
. P+ U s’
AQeu = 3I°Xp = — X = 1005 (2.8b)

Trong do:

S: cong suit tai cia MBA

Sam : cOng sut dinh mirc cia MBA
APy : ton that ngan mach

Un : dién ap ngin mach %

Cong sut phia cao va ha ciia may bién ap chi khac nhau mot gia trji bang ton that cong suat trong

téng trd may bién ap (hinh 2.6)

S,b:S,’b+AScu:S,’b+APcu +JAch (29)
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Néu tinh theo cong suét phia ha ap MBA thi thay S’’, va Uz vao (2.8a va 2.8b) con Zy dugc tinh
theo Uz. Nguoc lai néu tinh theo cong suit phia cao ap thi thay S’ va U; vao (2.8a va 2.8b) con
Zy tinh theo Uj.

1 Se S’y Zb Sy 2

! 1 > 4>|—> P+iQ

ASo = APg +j AQo

Hinh 2.3 So dé thay thé MBA hai cuén dady

Trong trudng hop c6 n MBA gidng nhau lam viéc song song ton that cong suit trong n MBA

bang :
AP (5 Y
AP=nAPo+ _~ | (2.10)
n LSdm J
U
AQ=nAQy+ —X—§? (2.11)
100nS,,
b/MBA 3 cuén day:

- Ton that khong tai trong MBA 3 day quan hay MBA ty ngau ciing duoc xéac dinh theo s6 liéu
k¥ thuat cia MBA.

- Ton that tai trong cac cudn day xac dinh theo cong suat qua moi cudn.

Tir so d6 thay thé MBA 3 cudn day hinh 2.7. Néu tong trd cac cudn day déu quy doi vé phia cao

ap thi ton that cong sut trong cac cudn day 1a:
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SY Zm Sm2 S,

1 S Zzi S"

H l S Zss S" 3 S

AS=APc+jAQo
Hinh 2.4 So do thay thé MBA ba cuén déy

Tdn thét cudn ha:

ASeus = @j} Z, (2.12)

Tén thit cudn trung:

AScw2 = (2) 2.13
U, ) Zy, (2.13)
Tbn that cudn cao:
(S }
ASew =112 (2.14)

\U,)

Trong d6:S’1=S"2+S%3;S2=S""2+ AScuw2; S’3=S"3 + ASc3
Ul : Dién 4p phia cao ap.

2.1.2. Tén thit dién ning.

T6n that dién ning trong hé thong dién néi chung 1a chénh léch gitta lwong dién ning san
xuat tr nguon dién va lugng dién ndng dugc tiéu thu tai phu tai trong mdt khoang thoi gian nhat
dinh.

Trong thi truong dién, tén that dién nang trén mot ludi dién 1a sy chénh 1éch gitra luong
dién nang di vao ludi dién (bao gom tor cac nguon di¢n va tur cac ludi dién lan can) va luong dién
nang di ra khoi ludi dién (bao gom cip cho phu tai cua ludi dién d6 hoac di sang cac khu vuce ludi
dién lan can) trong mot khoang thoi gian nhat dinh.

Dién ning 13 cong suat tic dung san xuat hodc truyén tai hodc tiéu thu trong mot khoang

thoi gian. Trong tinh todn thudng iy thoi gian 14 1 ndm (8760 h)

Dé c6 AP, AA min thi phai van hanh mach vong; nhung thuc té rat phuc tap ( bao vé role)

nén van hanh tia, nhung phai chon diém mo t6i wu; va phai xac dinh cac vi tri lap dat bu hop 1y.
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Néu AP biéu dién bang ham AP(t) thi lwong t6n that dién ning AA trong khoang thoi gian T dugc

xac dinh:

T

AA = lAP(t)dt (2.15)

A AP(kW)

AP(t)

0 pt
T

Hinh 2.5 Minh hoa AA voi AP la ham thoi gian

Trong thyc té rat it khi c6 thé biéu dién duoc AP bang mot ham thoi gian, chi ¢ thé tinh ton that
dién nang bang phuong phap gan dung. Dé tinh gan dung AA ngudi ta dya vao dai luong thoi gian

t6n that cong suat 16n nhat t (h)

V6i 1 1a thoi gian néu hé théng cung cap dién chi truyén tai cong suat 1on nhat thi s& giy ra mot

lwong ton that dién ning ding bang luwgng ton that dién nang gay ra trong thuc té 1 nim

Vi chi truyén tai cong suat 16n nhét, s& co ton that cong suét 16n nhat. Tir dinh nghia t c6 thé viét
AA = APmax.T (2.16)

 duoc x4c dinh gan ding theo Tmayx theo biéu thirc:
7=(0,124 + 10*Tmax)> 8760 (h) (2.17)

2.1.2.1 Ton thit dién néng trén dwong day
a/ Duwong day 1 phu tai

Pé tinh APpmax can luu y 1a phu tai tinh toan chinh 1a phu tai cuc dai, ton that cong suét tinh theo

phu tai tinh toéan la ton that cong suit cuc dai
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V6i muc dich xac dinh ton that dién nang trén duong day chi can thay thé bang dién tro R.
T tri 86 Timax1 cUa phu tai S; tinh duogc tri s6 1 theo biéu thirc (2.3)

Tdn that cong suat tic dung 16n nhét trén duong day Al

2

S
APa1 = U_;Zm_ Rai (2.18)

Tdn that dién nang trén duong day Al

AAA1 =APar. 1 (2.19)
b/ Buong dady co n phu tai
A lai,Fai 1 la2,F a2 2 las,Fas 3
S, S: S:
Zai AT 7z,
& M L~ 2 3
s ¥ s v Sy
S‘z — P1+jQ1 S;— Pz+jQz P3+jQ3
.S3—"

Hinh 2.6 So @6 nguyén Iy va thay thé dwong dady lién théng cdp dién cho 3 phu tdi

 ¥sz, SEeoz,
ASy=-—1— =1 (2.20)

U dm U;m

V6i dudng day n phu tai, APy tinh theo (2.6) vi so dd thay thé 1a dién tré cac doan dudng day,

con T van duoc tinh theo (2.3)

V61 Tiax 18 Tmax trung binh cua cac phu tai
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n

ZSiTmaxi

Timaxto = _L__ (2.21)
>
T

Trong do:
Si : phu tai thir 1
Tmaxi : Tmax cta phu tai thir i
n : s6 phu tai trén duong day

Tt = (0,124 + 10T maxv)* 8760 (2.22)
Khi d6 : AAy = APs. (2.23)

2.1.2.2 Tén thét dién ning trong mdy bién dp

T6n that dién ning trong may bién ap gém hai thanh phan:

- Thanh phﬁn khong phu thudc vao phu tai dugc xac dinh theo thoi gian lam viée cia MBA. Trong
d6 ton that cong suat tac dung chinh bang ton hao khong tai, con dugc goi 13 ton hao sat hodc ton
hao 13i thép, 1a cong sudt ma may bién 4p tiéu thu khi né duoc ndi v6i ngudn dién nhung khong
nbi véi tai. Ton that nay chu yéu 1a do tir hoa va khir tir ctia 161 méay bién ap, gdy ra ton that tré va
t6n that dong dién xody. Do 16n cua ton that khong tai dugc xac dinh boi chat luong cua vat lidu

161, kich thude cta 16i va tan sb cua nguén dién.
APE.=AP,
Trong do:
- AP, la t6n that cong suat tac dung trong 161 thép
- AP la t6n that khong tai cia may bién ap

- Thanh phﬁn phu thudc vao phu tai dugc xac dinh theo thoi gian ton that cong cuét cuc dai t, con
duogc goi 1a ton hao dong hodc ton hao cudn diy, 1a cong suét tiéu tan trong may bién ap khi nd

mang tai. Sy mat mat nay xdy ra do dién trd ciia cudn day may bien ap khién nang luong bi chuyén
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hoa thanh nhiét. Do 16n t6n that khi tai phy thudc vao dong dién chay qua cudn day ciia may bién

ap. Trong do:
+ Luc phu tai dinh mirc: AP =AP_

(SY

+ Lic phu tai khac dinh mirc: AP, :KUJ Ty

Tén that dién nang 1 nim trong méy bién 4p 3 pha 2 cudn ddy trong qué trinh van hanh duogc xac
dinh theo biéu thirc sau:

(LT\j (2.24)

S,

m

A4 =nAP.T + ZAP

B 0

Trong d6: - n 1 s MBA van hanh song song

- §, lacong suat dinh mirc cia MBA
- S, 1a cong suat di qua MBA

- ¢, 1a khoang thoi gian tuong Umg voi S,

Trudng hop ¢ do thi phu tai hinh bac thang gdm m béc,ton that dién niang trong MBA 3 pha 2
day quan duogc xac dinh theo biéu thirc sau:

AP » S°
AA=nAPot + __ "> —— (2.25)
n =1 S2

dm

2.1.3. Y nghia viéc xdc dinh ton thit cong suit, ton thit dién ning

Viéc x4c dinh ding ton that cong sudt va ton that dién nang gdp phan giup cho viéc dinh
hudng dung trong cong tac diéu hanh cua céac Cong ty Dién luc, gitip x&c dinh dung nguyén nhan
gdy ra ton that va co giai phap dé thuc hién giam ton that dién nang.

Tuy vay, chiing ta khong giam ton that dién ning bang moi gia ma phai can ddi, dua trén
co sO hi€u qua dau tu va kha nang cung cap di¢én on dinh trén ludi. Pau tu phat trien hé thong dién
v6i muyc tiéu dam bao du dién cho phat trién kinh té xa hdi phuc vu doi song nhan dan, ngay cang
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nang cao chét luong, do tin cay cép dién. Trong do, ludi dién s€ dugc tang cuong hién dai hon,
dam bao van hanh an toan, tin cdy va gbp phan giam ton that di¢n nang.

2.2. CAC YEU TO ANH HUONG DEN TRI SO TON THAT CONG SUAT, TON THAT
PIEN NANG TRONG LUOI PIEN PHAN PHOL.

Tur khi san xuét ra dén noi tiéu thy ludn c6 mot lugng dién nang ton that, luong dién nang tdn
that nhic¢u hay it phu thudc va nhi€u yéu t6 khac nhau nhu sau:

Yéu t6 khdch quan

Tén that dién ning do yéu té khach quan khoé c6 thé ludng trude nhu cac yéu td tu nhién
nhu khi hu, thoi tiét, dia hinh. Dign ndng san xudt ra d¢ dua t6i noi tiéu thu phai thong
qua hé thong truyen tai va phan phdi. Hé théng dién bao gom cac TBA va cac duong day
tai dién gobm nhleu bd phan khac nhau nhu MBA, may cit, dao cach ly, tu bu, sir xuyén
thanh cai, cap ngam, cot, dudng day trén khong, phu kién di ndi day dan va day chéng sét
voi cdt, st cach dién...v..v...Cac bd phan nay déu phai chiu tac dong cia thién nhién (gio,
mua, an mon, sét, dao dong, nhiét do, bao tur, rung dong do gio, vang bat day,...).

Céc duong day tai dién va MBA déu duoc cdu thanh tir kim loai. PO 4m cao 1am cho kim
loai nhanh bi 6 xi hoa va dan dén hién tuong MBA va day tai dién st dung khong hiéu qua
nira, lugng dién bi hao ton. Thién tai do thién nhién gy ra:

gi6, bao, lut, sét,...]am dd cot dién, dat day truyén tai, cic TBA va duong day tai dién bi
ngap lut trong nude, 1am cho nhiéu phu tai ludi dién phan phdi bi sa thai.

Cong nghé ky thugt trong hé thong di¢n

Trong qua trinh phan phdi va truyén tai dién nang thi ton that dién ning la khong tranh
khoi. Luong dién ning tiéu ton nhiéu hay it phu thudc rt 1on vao cong nghé ludi dién
truyén tai. Do do, néu cong ngh¢ cua thiét bi cang tién tién thi su cd cang it xay ra, va co
thé tu ngat khi sy c6 xay ra dan dén lugng dién hao ton cang it. Diéu nay giai thich tai sao
o géc nudc kém phat trién ty 1€ ton that dién lai cao hon rat nhiéu so voi cac nuée phat
trién.

Su lac hau vé thiét bi, cong nghé, hé théng dién chép va, tan dung, chua déng b0, chua
hoan chinh, sy coc cach trong hé théng nhu v6i da moi day dan tan dung khac nhau. Céc
bd phan cua hé théng dién, v6i cung thoi gian sé€ bi 120 hod. Thém vao do6 su phat trién cua
khoa hoc, cong nghé kéo theo su tién tién, hién dai hoa cac thiét bi, may modc trong moi
linh vuc, kich thich ti€u dung nang lwong nhiéu hon. Vi Vay, néu khong quan 1y, bao duong,
giam sat d6i méi cong nghe truyén tai s& dan dén ton that 16n. Nhu’ng MBA ciia thé hé cii
khong dap ung dugc nhu cau tai dlen trong giai doan hién nay, xuét hién tinh trang may bi
qua tai hodc non tai, day dan c6 tiét dién khong du 1on dé truyén tai dan dén tinh trang qua
tai duong day.

Cadc yéu to chu quan
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Luong dién hao hut trong qua trinh phan phdi va truyén tai dién nang nguoi lao dong dong
vai trd khong nho, cac cong nhan, k¥ su, phai co trinh d6 chuyén mén nghiép vu nhit dinh
dé xtr 1y c4c tinh huéng kip thoi, chinh xac. Bén canh dé, viéc bd tri dung ngudi, dung viée
trong nganh dién rit quan trong, mot mit gitip ho phat huy het kha nang cua minh, mat
khac dam bao dugc an toan, boi nganh dién 13 nganh c6 yéu cau cao vé k¥ thuat. Tranh
duoc cac hanh vi ti€u cuc do chan nan gay ra nhu lam viéc thiéu nhiét tinh, khong tan tuy
hét long vi cong viée, khi c6 sy ¢d xay ra, xir Iy chdm chap, khong dang quy trinh, quy
pham k¥ thuat, gy thiét hai.

Nganh dién 14 nganh co s& ha ting, tao nén dong luc cua toan b6 nén kinh té x4 hoi. Pién
nang 1a mot loai san pham hang hoa dic biét quan trong, gin véi doi sdng hang ngay cua
con nguoi. Chlnh vi vay, khach hang tleu thy dién rat da dang, thuoc moi tang 16p, m01
linh vuc, moi mién va moi ving cia qudc gia. Cap dién cho san xuat cong nghiép, san xut
nong nghi¢p, thuy loi, dich vu thuong mai va sinh hoat tiéu dung & do thi, néng thén va
mién ndi. Do khach hang cta nganh dién rat da dang va phong phti nhu vay nén viéc quan
ky khach hang d6i v6i nganh dién 1a twong dbi kho khan. Quan 1y khach hang khong tot
dan dén viéc tong diéu tra va ky lai hop ddng mua ban chwa day du, tén ngudi sir dung dién
khac véi tén ngudi ky hop dong, dia chi khong ro rang, gy nén hién tuong that thu tién
dién.

2.3. CAC BIEN PHAP NHAM GIAM TON THAT PIEN NANG.

Dbi v6i ludi dién phan phdi ton that dién nang xay ra trén ludi phan phdi trung ap, trong
may bicn ap, trong ludi phan phdi ha &p. Vi vay trong nghién ctru gidm ton that ta phai chu
y dén ba thanh phan nay. Tur d6 ta c6 thé chia cac bién phap gidm ton that dién nang thanh
hai nhom:
e Cac bién phap ky thuat:

+ Nang cao dién 4p dinh murc cta ludi dlen phti hop véi quy hoach phat trién lu’(n dién khu
vuc, néu thiy phuy tai ting truéng manh vé gia tri cling nhu khoang cach, véi cip dién ap
dinh murc cli khong dép trng duoc.

+ Bu kinh té trong mang dién phan phdi bang tu dién.

+ Phén bd t6i uru cong suét phan khang trong ludi dién lam cho dong cong suét phan khang
van chuyén hop 1y trén cadc duong day cho ton that nho nhat.

+ Hoan thién két cau tric lugi dién dé c6 thé van hanh véi ton that nho nhét.
+ Cai tién ky thuat va st dung cac thiét bi, vat liéu chat luong cao co ton that nho.

+ Chon dung cong sudt MBA phii hop vé6i yéu cau phu tai, tranh hién tugng may bién ap
van hanh qué non tai.
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o Cadc bién phap qudn ly:
+ Nang cao chat luong cong tac quan 1y van hanh.
+ Nang cao chat luong trong cong tac quan 1y khach hang.

+ Nang cao chit lugng cong tac dich vu khach hang.

2.4. CAC PHUONG PHAP TiNH TOAN TON THAT PIEN NANG TRONG LUOI PIEN
PHAN PHOI.

Tri sb ton that dién ning trong bat ky mot phan tir ndo cua mang dién phu thudc chi yéu
vao tinh chat cua phuy tai va sy thay doi ctuia phu tai trong thoi gian khao sat.

Néu phu tai cia duong day khong thay doi va xac dinh duoc ton that cong suét tic dung
trén duong day 1a AP thi khi d6 ton that dién nang trong thoi gian t s€ 1a:

AA = APt (2.26)

Nhung thuc té phuy tai cua dudng ddy cua mang dién luon thay doi theo thoi gian (bién
thién theo d6 thi phu tai cua cac ho ti€u thy, theo tinh trang 1am vi¢c cia cac nha may dién), vi vdy
phai dung phuong phép tich phan dé tinh ton that dién nang.

t
AA = [ AP.dt (2.27)

Véit =(0,124+T,. .104)%8760 (2.28)

max *

Thong thuong P(t) 1 mot ham sb phic tap cia thoi gian t, rat kho tich phan, nén biéu thirc
trén chi co y nghia 1y thuyét, do d6 ta phai dung cac phuong phéap khéc.

Nhin chung, khong c6 cach xac dinh chinh xdc TTDN. C6 nhiéu nguyén nhan, nhung chu
yeu la vi thiéu thong tin do h¢ thong do luong chua day du va dong b, so li¢u vé ludi dién va phy
tai khong chinh x4c... Boi vay, thuc chat viéc xac dinh TTDN Ia danh gid hoac du bao TTDN.

Hai nhom phuong phép chinh dé xac dinh TTBN la do ludng va tinh todn mo phong. Cac
phuong phap dya trén do ludng nhin chung cho két qua tin ciy hon, nhung doi héi mot hé thong
do luong di manh. Hon nita, phuong phap nay kho phan biét dugc ton that ky thuat va ton that
thuong mai. Cac phuong phép thong qua tinh toan mé phong cé thé cho phép danh gia ton that d6i
vO1 moi phén tir trén ludi dién, va do 1a ton that ky thuat. Tuy nhién, d§ chinh xac cua két qua nhin
chung khéng cao va phu thudc rat nhidu vao sd lidu ban dau vé ludi dién va phu tai. Tty theo muc
tiéu tinh TTDN ciing nhu cac nguyén nhan gay ra TTDN, co thé c¢6 nhiéu phuong phap mo phong
va tinh toan khac nhau, yéu cau mirc d6 ddy du vé sb liéu khac nhau va do d6 cho do chinh xéac
twrong tmg ctia két qua tinh toan TTDN.

Mot s6 phuong phép tinh TTHN nhu sau:

e Phuong phap xac dinh ton that dién ning theo cac chi s6 cong to.
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e Phuong phap xac dinh ton that dién ning theo d thi phu tai.
e Phuong phap xac dinh ton that dién ning theo thdi gian ton thit cong suat 1on nhat.
e Phuong phap xac dinh ton that dién ning theo dong dién trung binh binh phuong.

Trong d& tai nay, t6i sir dung tinh toan ton that dién ning trén ludi dién phan phdi thanh phd Quy
Nhon bang cach mo6 phong qua phan mém PSS ADEPT

2.5. TONG QUAN VE PO TIN CAY CUA LUOI PIEN PHAN PHOI

Pé danh gia DTC cua cac so dd cung cép dién, ta can phai khao sat nhitng chi tiéu dinh
luong co ban vé DTC cua cac so d6 ndi dién khac nhau cua hé cung cép dién. Cac chi tiéu do la:
Xac suat lam V1ec an toan P(t) cua hé trong thoi gian khdo sat, th01 gian trung binh T giita cac lan
su ¢d, hé s6 sin sang A cua hé, thoi gian trung binh stra chira sy ¢b, thoi gian trung binh stra chira
dinh ky, ...

Tinh todn DTC cua cac so do cung cap dién nhdm phuc vu bai toan tim phuong an cung
cap dién toi u hai hoa gitra hai chi ti€u: Cuyc ti€u von dau tu va cuc dai mic d6 dam bao cung cap
dién.

Céc phuong phép phd bién hién nay thuong dung dé giai tich DTC cua hé théng dién la:

Phuong phéap db thi - giai tich.

Phuong phap khong gian trang thai.
Phuong phéap cdy hong hoc.

Phuong phap mo6 phdng Monte - Carlo.

Moi phuong phap phu hop véi timg loai bai toan. Phuong phap khong gian trang thai duoc
sir dung chii yéu trong bai toan DTC cta ngudn dién. Phuong phap cdy hong héc lai thich hop cho
bai toan DTC cua cic nha may dién. Phuong phap Mote - Carlo cho phép xét dén nhiéu yéu t6
trong d6 ¢ tac dong van hanh dén chi tiéu DTC va dugc st dung chu yéu cho giai tich do tin cay
ctia hé thong dién. D61 v6i d6 tin cdy ciia ludi dién thuong s dung két hop phuong phap khong
gian trang thai véi phuong phap d0 thi giai tich.

2.6. GIOI THIEU VE PHAN MEM PSS/ADEPT

2.6.1. Cac chiurc nang uwng dung
Phan mém PSS/ADEPT (Power system simular/Advanced Distribution Engineering productivity
Tool) 1a phan mém ti¢n ich m6 phdng h¢ thong dién va la cong cu tinh toan, phan tich ludi dién

phan phdi véi qui mo sb lwong nut khong han ché va hién dang dugc ap dung rong rii tai cac Cong
ty Dién luc.

PSS/ADEPT cung cap day du cac cong cu (Tools) cho chiing ta trong viéc thiét ké va phan tich
mot ludi dién cu thé. Vi PSS/ADEPT chiing ta co thé:

o Vésoddva cap nhat luoi dién trong giao di¢n dd hoa

e Vi¢c phan tich mach dién stir dung nhiéu loai nguén va khong han ché s6 nat
e Hién thj két qua tinh toan ngay trén so d6 ludi dién

e Xuat két qua dudi dang report sau khi phén tich va tinh toan
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e Nhiap thong sb va cap nhat d& dang thong qua data sheet cia mdi thiét bi trén so do.
2.6.2. Cac phan hé cia PSS/ADEPT

Nhiéu module tinh toan trong hé théng dién sau khi cai dit chuong trinh bao gdm:

e Bai toan phan bd cong sudt (Load Flow): phan tich va tinh toan dién 4p, dong dién, cong
sut trén timg nhanh va ting phu tai cu thé

e Bai toan tinh ngin mach (All Fault): tinh toan ngén mach tai tit ca cac nut trén ludi bao
gdm cac loai ngan mach nhu ngin mach 1 pha, 2 pha va 3 pha

e Bai toan TOPO (Tie Open Point Optimization) phan tich diém mé tdi wu: tim ra nhiing
diém c6 t6n that nho nhit trén ludi va d6 1a chinh 13 diém mé luéi trong mang vong 3 pha

e Bai toan CAPO (Optimal Capacitor Placement), dit tu bu tdi wu: tim ra nhirng diém tdi wu
dé dat cac bo tu bu ¢d dinh va tu bu ung dong sao cho ton that cong suét trén ludi 1a thép
nhat

e Bai toan tinh toan céc thong sé dudong day (Line Properties Calculator): tinh toan cac thong
s6 ctia duong day truyén tai

e Bai toan phdi hop va bao vé (Protection and Coordination)

e Bai toan phan tich song hai (Harmonic): phan tich cac thong s va thanh phan song hai trén
ludi

e Bai toan phan tich d¢ tin cdy trén ludi (DRA-Distribution Reliability Analysis): tinh toan
cac thong s6 do tin cay trén ludi dién nhu SAIFI, SAIDI, CAIFI, CAIDI ...

2.6.3. Céc buéc thwe hién ing dung phin mém PSS/ADEPT
Buwoce 1: Thu thap, xw ly va nhdp s6 ligu lwdi dién trén PSS/ADEPT

- Thu thép céc thong s6 cua ludi dién nhu: chung loai, tiét dién va chiéu dai day dan, may bién
ap, loai thiét bi dong cat ...

- Thu thép, xtr 1y s6 liéu dé xac dinh cac thong s6 P,Q cia cac nut tdi vao cac thoi diem khao
sat.

- Thu thap so dd ludi dién van hanh cia cac xut tuyén can tinh toan
Buwéc 2: Thé hign lwéi di¢n trén giao dién dé hoa ciia PSS/ADEPT
- Tao so d6 ludi dién thong qua Menu Diagram

- Tao thu vién cho phan mém v&i cc thong sb thiét bi phu hop voi ludi dién thyc té tai dia
phuong. File thu vién 1a file dang text c6 dudi mé rong 1a *.con. Nguoi st dung phan mém co
thé soan thao file *.con bang chuong trinh soan thao nhu Notepad...

- Tach hodc gop so do cac xuat tuyén
Buwée 3: Thue hién cdc chirc ndng tinh todan lwoi dién trén PSS/ADEPT

Trong khudn khd cua luan van, tac gia chi sir dung 3 chire ning ciia phin mém PSS/ADEPT
dé tinh todn va phan tich ludi dién. Do la:

- Tinh toan vé& phan bd cong suat Load Flow
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- Tbi wu hoa viée lap dit tu bu (CAPO)

- Tinh toan diém mo toi wu (TOPO)

Duéi ddy s& trinh bay 3 chirc ning ké trén
2.6.4. Tinh toan vé phan bd cong suit

Phan mém PSS/ADEPT giai bai toan phan bd cong suét bang cac phép lap. Hé thong dién
déu duoc thé hién duéi hinh thirc so dd mot pha nhung ching bao gém diy da cac thong tin
cho lu6i ba pha. Cac thong tin c6 dugc tir bai toan phan bd cong suit 1a tri s6 dién ap va goc
pha tai cac niit, dong cong suét tic dung va cong sudt phan khang trén cac nhanh va truc chinh,
t6n that cong suat tac dung va cong suit phan khang trong mang dién, vi tri diu phan ap cta
cac may bién ap trong trudng hop gitr dién 4p tai mot nit nao d6 trong gidi han cho phép...

2.6.5. Phwong phap tinh t6i wu hoéa viéc lip dit tu bu cia phan mém PSS/ADEPT

CAPO dit tu bu trén 1udi sao cho kinh té nhat (nghia 1a sao cho sb tién tiét kiém duoc tir
vi€c dat tu bu 16n hon so tién phai bo ra dé lap dat tu bu).

CAPO chon nit cho tu bu thtr n dé s tién tiét kiém dugc 1a 16n nhét.

Db thi phu tai dugc stir dung trong PSS/ADEPT dé cung Cép cho ta sy mé hinh hoa cac bién
thién phu tai theo thoi gian, nhiét do hodc cac yéu to khac.

Khi dat cac tu bu ung dong, CAPO ciing tinh luén d¢ tdng cia nac diéu chinh tu bu ung
v6i ting d6 thi phu tai.

Céc budc thyc hién khi tinh toan vi tri bu t6i vu trén ludi dién:
Buc 1: Thiét Igp cdc thong so kinh té luwdi dién cho CAPO (dinh nghia cdc chi phi siv dung

trong tinh todn t6i wu héa vi tri dit tu bi va ciing dwoc ditng cho tinh todn diém dirng téi
uu)

Dé thiét 1ap cac thong s kinh té nay, chon Network>Economics tir trinh don chinh. Bang
cac thong so kinh t€ s€ hién ra trén man hinh.
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Ecomonics X
Economics
Price of electrical energy (per kWh)

Price of electrical reactive energy {per kvarh)
Price of electrical demand (per kW)

1111

Price of electrical reactive demand (per kvar)

Discount rate {pu/yr) 0.12

Inflation rate (pu/yr) [r
Evaluation penod (yr) |87
Installation cost for fixed capacitor banks (per kvar) I—ZSSQT
Installation cost for switched capacitor banks (per kvar) W
Maintenance rate for fixed capacitor banks (per kvaryr) W

Maintenance rate for switched capacitor banks (per kvaryr) |17027

OK Cancel| Help

Hinh 2.7 Cai ddt cdc chi tiéu kinh té trong economics
Nhép dit liéu kinh té vao mé hinh:

Price of electrical reactive energy (per kvar-h): Gia dién nang phan khang tiéu thy, cQ,
cling c6 don vi tuy chon giong vai gia dién nang tiéu thu. Gié tri nay (cling nhu cac gia tri khac)
s€ dugc dat 1a 0 néu khong c6 gia tri trén thyc te.

Price of electrical demand (per kW) : Gia cong suét thuc lip dat, dP, 1a gia ciia cong suét
phat phai tra dé thay the ton hao hé thong. Hién tai CAPO khong sudung gid tri nay.

Price of electrical demand (per kW): Gia cong suit phan khang lap dit, dQ, giéng voi gia
cong suat thuc lap dat. Hién tai CAPO ciing khong str dung gid tri nay.

Discount rate (pu/yr): Ty s6 truot gia, r, dugc st dung dé quy ddi sb tien tiét kiém duge va
chi phi tir tuong lai vé thoi di€m hién tai. Néu nguodn tai chinh cta vi¢c mua va lap dat tu bu dugc
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vay tir ngan hang thi ty sb truot gia s& bang hodc gan bang i suat cho vay ctia ngan hang. Khi di
st dung ty so trugt gida CAPO khong tinh dén thué va nhitng yéu to khac. Sau khi cac thong so
kinh té da duogc giai thich, ta s€ biét cac phuong trinh dugc CAPO sur dung dé tinh toan.

Inflation rate (pu/yr): Ty sO lam phat, i, 1a sy ting gi4 dién ning va tién bao tri tu bu hang
nam. Luu y 12 ty s nay tinh bang don vi twong ddi (pu) chir khong phai phan trim (%). Thong
thudng gia tri ndy trong khoang 0,02 dén 0,08 cho 1 nam.

Evalution period (yr): Thoi gian tinh toan, N, 13 khoang thoi gian ma tién tiét kiém duoc
tu viée lap tu bu bang voi tién lap dat va bdo tri tu bu (nghia 1a thoi gian hoan von). Néu thuc te
c6 chinh sach 1a dau tu phai hoan von trong 8 ndm thi gia tri nay dugc dat 1a 8.

Installation cost for fixed capacitor banks (per kvar): Gia lép dat tu bu ¢b dinh, cF, c6 don
vi la /kvar cuia kich c& tu bu; gia tri nay can duoc tinh dé phu hop voi thuc té cia nguoi st dung.
C6 thé nd s& bao gom ca tién vo boc tu bu, tien van chuyén, tién cong lao dong, v.v...

Installation cost for switched capacitor banks (per kvar): Gia lap dit tu bu tng dong, cQ,
gidng vadi tu bu cd dinh, tuy nhién c6 thé tu bu ng dong s€ c6 gia cao hon, vi vdy n6 duge dé
thanh gia tri riéng.

Maintenance rate for fixed capacitor bank (per kvar-yr): Ty gia bao tri tu bu ¢b dinh, mF,

1a tién de duy tri hoat dong cua ty bu hang nam. Ty gid nay tinh bang /kvar-yr. Tién béo tri ting
theo ty s6 lam phat.

‘Maintenance rate for switched capacitor bank (per kvar-yr): Ty gia bao tri tu bu mg dong,
mS$, gidng véi tu bu ¢b dinh. Vi tién bao tri ndy cao hon nén né dugc dé riéng.

* Thiét 1ap cc thong s tinh toan trong hdp thoai Economics nhwr sau:

- Chi phi dién ning (cP): gia tién phai tra cho 1kWh dién ning tiéu thy. Ta chon gia dién
binh quén cua Dién luc Quy Nhon nam 2024 1a 2090 dong/kWh.

- Chi phi dién ning phan khang (cQ): gia tién phai tra cho 1kVar dién ning phan khang
ti€u thy. Theo thong tu s6 07/2006/TT-BCN ngay 27/10/2006 ctia b Cong thuong thi tién mua
cong suat phan khang duogc xac dinh theo cong thirc: cQ=cP.k%

- Trong d6: k% 12 hé s6 bu dap chi phi do bén mua dién str dung qua lugng CSPK quy dinh.
H¢ s6 k dugc cho nhu bang 2.1

- Céc xuét trén ludi phan phéi ctia Dién lyc Mang Yang déu c6 hé sb cong suit 16n hon
0,85 nén ta co thé lay chung mot gia tri tinh toan: cQ = 1.836 x 0 = 0 dong/kVar

- Ty s6 chiét khau (pu/year): hién nay ty 1¢ chiét khau r bang l4i suat binh quan céc ngan
hang thuong mai l1a 12%. Chon r =0,12.

- Thoi gian tinh toan (years): chinh 14 thoi gian hoan von, thudng 1iy 8 nim

- Suét dau tu 1ap dit tu bu trung ap cb dinh: s6 tién phai tra cho 1 kVar dé 1ap dat tu bu c¢b
dinh cFTA =295.816 dong/kVAr
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- Suét dau tu lap dat tu bu trung ap tmg dong: s6 tién phai tra cho 1 kVar dé lap dat tu bu
ung dong cFTB = 567.562 dong/kVAr

- Chi phi bao tri tu bu ¢b dinh hang nim theo quy dinh ctia nganh Dién Viét Nam hién nay
la 3% nguyén gia tai san co dinh cua tram bu:

+ Chi phi bao tri tram tu bu trung ap cb6 dinh: mFTA = 3x295.816/100 = 8.874
dong/1kVar.nam

+ Chi phi bdo tri tram tu bu trung 4p Gng dong: mFTB = 3x567.562/100 = 17.027
dong/1kVar.nam

Béng 2.1 Hé s6 k% dé tinh gia mua cong suat phan khang

Heé s6 cong suat cos K% Heé s6 cong suat cos K%

trung binh trung binh
0,85 0 0,71 19,72
0,84 1,19 0,70 21,43
0,83 241 0,69 23,19
0,82 3,66 0,68 25,00
0,81 4,94 0,67 26,87
0,80 6,25 0,66 28,79
0,79 7,59 0,65 30,77
0,78 8,97 0,64 32,81
0,77 10,39 0,63 34,92
0,76 11,84 0,62 37,10
0,75 13,33 0,61 39,34
0,74 14,86 0,60 41,67
0,73 16,44 dudi 0,60 44,07
0,72 18,06

Buwéc 2: Cai dit cdc tiry chon cho bai todn tinh todn t6i wu vi tri bit tai thé CAPO

Pé thiét 1ap cac tity chon nay, Chon Analysis>Options>chon thé CAPO tir trinh don chinh. Bang
cac tuy chon s€ hién ra nhu hinh duoi day:
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Hinh 2.8 Cai dat cac tuy chon cho bai toan tinh toan 16 wu vi tri bit tai thé CAPO
Chon tuy chon ma chung ta mudn cho phép phan tich CAPO:

Loai dau noi: chon tu co6 loai dau ndi phu hop: sao hoac tam gidc. Loai dau noi c6 the chon
cho cé 2 loai tu ¢0 dinh va tng dong trén tat ca cac nut trong ludi dién.

Chon loai dd thi phu tai: c6 thé chon bat cur loai dd thi phu tai nao trong qua trinh tinh toén:
danh dau vao 6 tuong tng trudc tén loai d6 thi. Nhimg d6 thi phy tai ndy c¢6 sdn cho mot khoang
thoi gian x4c dinh va dugc st dung trong qua trinh tinh toan dé xac dinh tinh kha thi cua viéc dat
mot tu bu 1én ludi dién.

Vi phep phéan tich CAPO dua trén thoi gian la ting nam nén khoéang thoi gian dung dé tinh
toan 1a phéan sb cia nam trén dd thi phu tai. Thuong thi tong thoi gian tinh toan cua tat ca do thi
phu tai ma chung ta st dung trong CAPO 1a 1.0; tuy nhién diéu nay khong phai la bat budc. Vi du
néu thiét bi ctia ching ta chi hoat dong 10 thang trong 1 ndm thi CAPO vén c6 thé chay duoc.

S6 dai tu cho phép: day 14 s6 tu c6 dinh va tmg dong ma ching ta c6 thé c6 dé dat 1én ludi
(vi du nhu 13 s tu dang c6 trong kho). Ban dau thi s6 tu nay dugc dat bang 0. Néu van dé so tu
nay 1a 0 thi khi chay CAPO chung ta s& thy trén phan Xem Tién trinh cau thong bao “Khong c6
tu ndo dé dat 1én lusi”.

Kich thudc tu 3 pha: 14 tong do 16n dai tu 3 pha tinh bang kvar cho ca 2 loai tu ¢b dinh va
ung dong dat trén ludi. Vi du: néu thiét 1ap la dat 1 dai tu ¢o dinh 100 kvar thi chuong trinh s€ dat
cac tu co dinh 100 kvar cho dén khi tim dugc diéu kién t61 vu. Tuong ty nhu vay cho tu bu tng
dong.
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Cac nut hop 1¢: chon cac nut hop 1€ tai d6 co thé dat tu cb dinh va ung dong béng cach
danh dau vao 6 trudc tén ctuia nit. Ban dau tat ca cac nut trong ludi dién déu phu hop dé dat cac
dai tu c¢o dinh va ung dong. (tat ca cac 6 déu dugc danh dau san)

Péanh diu chon hodc bo chon cac nat lién tiép nhau: nhan chudt vao nut dau tién, nhan va
gilt phim Shift, nhan chudt vao nut cuoi cung trong day cac nut ma ta muon chon.

Danh dau chon hodc bod chon céc nat khong lién tiép nhau: nhan va git nut Ctrl, nhan chudt
vao 0 bén canh cac nit muodn chon.

Buwéc 3: Chay bai todn tinh todn téi wu vi tri bt va xudt ra két qud tinh todn.
Céc tinh toan kinh té trong CAPO duoc giai thich & day tmg véi 1 tu bu ¢b dinh & 1 db thi
phu tai don.

Gia st CAPO dang tinh toan lép dat tu bu thr n, d6 16n sF. Tét ca cac nut hop 1€ trong ludi
dién duoc xem xét dé tim vi tri dat tu bu sao cho so tién tiét kiém duoc 13 10n nhat; gia sir cong
sut thyc tiét kiém dugc 12 xP (kW) va cong suat phan khang tiét kiém duoc 1a xQ (kvar). Nang
luong tiét kiém va qua trinh bao tri dién ra trong mot khoang thoi gian, vi vdy chung ta st dung
mot dai luong thoi gian twong duong, goi la Ne:

N1+ T
Ne:Z‘Lmlj (2.29)

n=1

Nhu vay gia tri cua nang lugng tiét kiem dugc la:
SavingsF = 8760 Ne x (xP x cP x xQ x cQ) (2.30)
Gia tri cta chi phi mua tu bu la:
CostF =sF x(cF + NexmF) (2.31)

Néu tién tiét kiém duoc 16n hon chi phi, CAPO s€ xem xét dén tu bu thir (n+1), néu tién
tiet kieém dugc nho hon thi CAPO bo qua tu bu thir n va ngung tinh toan.

Cach PSS/ADEPT tim vi tri dt tu bu tdi vu :

Dau tién, tinh phan b cong suit cho mdi do thi phuy tai dé biét nac didu chinh ctia may bién
ap va nac chinh cua tu bu tng dong dang c6 trén ludi. Cac nac chinh nay dugc luu lai cho tirng
trrong hop. Cac may bién dp va tu bu nay s€ khong dugc dieéu chinh nira khi CAPO chay.

Trude hét CAPO xem xét cc tu bu ¢ dinh, theo dinh nghia thi cac tu bu nay ludn duoc
dong vao ludi trong tit ca cac truong hop phu tai. T4t ca cac nat hop 16 trén ludi s& duoc kiém tra
xem tai nt ndo thi sb tién tiét kiém duoc 14 16n nhét. Vi c6 rt nhiéu trudng hop phu tai nén sb
tién tiét kiém nay s& duoc xem nhu 13 téng trong sd cua timg trudng hop phu tai, trong khi d6 hé
s0 trong luong 1a thoi gian tinh toan cia mdi trudng hop phu tai.

Tu bu s& khong dugc dat tai nit dang xem xét trong nhitng trudng hop sau:
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Tién tiét kiém dugc khong bu dap duoc chi phi bo ra. Khi ¢6 nhiéu truong hop phu tai thi
tién tiét kiém dugc tinh tuong ty nhu vi du don gian & trén, hé so trong lugng lic nay 1a tong trong
sO cua tat ca cac truong hop.

Khong con tu bu ¢ dinh thich hop dé dong 1én ludi. (thuc té co thé kiém tra diéu nay cho
tat ca cac nat trude khi tinh toan, vi vay chi néu 1én ¢ day cho day du).

Vuot qua gioi han trén cua dién ap cho phép trong mot trudong hop tai nao do (gidi han
dién ap nay duoc thiét 1ap trong thé General cua bang Analysis Options Property).

Céc tu bu ¢b dinh duoc dat 1én ludi cho dén khi mot trong cac truong hop trén xay ra; khi
d6 viéc dat tu bu ¢ dinh két thac va chuong trinh chuyén qua dat tu bu rng dong. Qua trinh nay
thuc su dién ra phirc tap hon, do d6 trudc khi bt dau xem xét thi mot s chi thich dwge néu ra &
day. Néu chi c6 mot trudong hop phu tai dugc xem xét thi co thé s& khong phai dit tu bu tmg dong
sau khi dat xong tu bu ¢b dinh.

Diéu nay 1a khong dung trong it nhat 4 truong hop sau:

e Chi con mot vai tu bu ¢b dinh va van ¢ thé tiét kiém duoc khi cat hét cac tu bu ¢d dinh
nay ra.

e Nhimg nat pht hop cho viéc dit tu bu tng dong lai khic véi cac nit phut hop voi tu bu ¢d
dinh.

e Thiét lap gia tién cta tu bu ﬁng d(:)ng ré hon tu bu 96 dinh, khi d6 sau khi tu bu ¢ dinh
duogc dat 1én ludi thi van c6 thé tiét kiém chi phi néu dét tu bu img dong.

e Thiét 1ap do 16n cia tu bu tng dong nho hon ty bu ¢d dinh.

Nhirng nit phit hop (cho tu bu tng dong) trén ludi duge xem xét dé tim nat cho ra sd tién tiét
kiém l6n nhat trong tat ca cac truong hop.

C6 2 su tinh té trong qua trinh tinh todn nay. Mot 13, néu dit ty bu tng dong gay ra qua dién
ap trong mot truong hop tai nao d6 thi tu bu nay s& dugc cét ra trong sudt qua trinh tinh toan. Hai
13, néu ty bu gy ra chi phi qua cap cho mét truong hop tai ndo dé thi né ciing duoc cit ra khoi
ludi trong truong hop tai do. Chi thuc hién viée tinh tién tiét kiém duge trong cac truong hop tai
ma tu bu dugc dong 1€n ludi.

Viéc tinh toan duoc thuc hién dén khi:

e Tién tiét kiém khong bu dap duoc chi phi cho tu bu g dong.
e Khong con tu bu tng dong dé dong 1én ludi.
Dé tham khao, tit ca cac phwong trinh c6 trong qué trinh tinh toan CAPO s& dugc liét ké bén

dudi. Chi phi cua ty bu, bao gém tién lép dat va bao tri, duoc 1iét ké cho loai tu bu ¢ dinh trude.
Cong thure 1a tuong tu cho tu bu trng dong.

Chi phi F = sF x (cF + Ne x mF) (2.32)

Néu c6 nhiéu truong hop phu tai, s& ¢6 nhiéu bién can dugc dinh nghia hon. Gia sir c6 K
truong hop phu tai trong CAPO, mdi trudng hop c6 khoang thoi gian 1a dk.
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Goi switchk 1a trang thai dong cit cia tu bu tng dong, switchk = 1 nghia 13 tu bu déng 1én
ludi trong suot truong hop tai va = 0 1a tu bu duoc cat ra.

Tién tiét kiém cho mdi tu bu ¢b dinh (luén dugc déng vao ludi) 1a tong tién tiét kiém cua
tat ca cac truong hop tai.

K K
Saving,, =8760x Nex (cP x Zka +cQx Zka) (2.33)

K=l k=1

Tién tiét kiém cho tu bu tmg dong ciing lién quan dén lich dong cit cta tu

K K
Saving, = 8760 x Ne x (cP x stitchk xxP, +cQx stitchk xxQ,) (2.34)

K=1 k=1

Pé hoan tat ta xét dén phuong trinh tinh Ne:
YT1+i

A+ (2.35)

Tém lai, CAPO dit tu bu ¢b dinh 1én ludi cho dén khi xay ra diéu kién dimg. Sau d6 tu bu
g dong duoc dit 1én ludi cho dén khi xay ra diéu kién dirng tuong g cta tu bu ing dong. Tong
chi phi ctia qua trinh t&i vu 13 chi phi 13p dat va bao tri ciia tat ca cac tu da dugce dong 1én ludi; chi
phi tiét kiém tong 13 tong cua cac chi phi tiét kiém thu lai duoc cta ting tu b

CAPO c6 thé dat nhidu tu bu cd dinh va/hodc nhidu tu bu ung dong tai mdi nat.
PSS/ADEPT s€ gdp cac tu bu nay thanh mdt tu bu ¢ dinh va/hodc mot tu bu ung dong. Tu bu g
dong don sé& co nac diéu chinh tuong Gmg va lich dong cit tu s& biéu dién cac budc dong cit cia
tung tu bu don.

bé chay bai toan phan tich vi tri dat tu bu tdi uu ta c6 thé thuc hién mot trong 2 cach sau:
- Chon Analysis>CAPO ttr trinh don chinh.

- Nhap chudt vao niit CAPO trén thanh cong cu Analysis.

Néu ta khong c6 ban quyén phan CAPO thi nit nay s& khong ton tai.

Trong qué trinh t&i wu hoa, cac thong bao dwgc viét ra trong cira s6 “Progress View” cho
ta biét do 16m va loai dai tu dugc dat cling nhu nut twong Ung va ton that hé théng. Khi qua trinh
t6i wu hoa thuc hién xong, so dd mang dién vdi cac tu bu can dat 1én ludi duge vé lai véi do 16n
cua dai tu va ky hiéu “FX” cho tu bu ¢ dinh va “SW” cho tu bu ung dong can dat 1én ludi. Hinh
biéu din mot so dd ludi dién maiu va cira sd “Progress View" sau khi thyc hién xong ti uu hoa.

Dé ¢ bang bao céo cac két qua dang bang chira cac tham sb dau va két qua phan tich, chon
Report>Capacitor Placement Optimization tur trinh don chinh.
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2.6.6. T6i wu hoa diém mé téi wu (TOPO) ciia phan mém PSS/ADEPT

Bai toan Topo s& toi wu hoa mot phan ciia mot ludi dién hinh tia ndi vao mot nat gde. Piéu
d6 c6 nghia 1 d6i voi tit ca cAu hinh hinh tia, Topo s& dinh hinh hé théng hinh tia dé c6 ton that
cong suét tic dung nho nhat. Hién tai Topo 1am viéc chi v6i hé thong tia. Thong thudng nut gbc 1a
nat ngudn dau tién, nhung c6 thé quy vé nut gbc khac bang cach chon Netwwork>Properties tir
Main Menu chinh

Thuat toan Topo st dung phuong phap heuristic dia trén sy toi uu phan bd cong suat. Mot
dac tinh cua thuat todn heuristic 1a n6 khong thé dinh ra diém t6i wu thi hai, tha ba ... duwoc. Thuc
ra n6 ciing khong thé chimg minh duoc 16i giai diém dung t6i vu 1a 101 giai tot nhat. Nhirng bang
chtng dua ra dua trén viéc khao sat tit ca nhitng kha ning két hop cac mang hinh tia, nén day la
mot sd lugng rat 1on.

Kho4 diéu khién Topo duoc mé ta trong bang thudc tinh cac khoa. Bat ky khoa nao, ban
dau déu ¢ trang thai ma, va khi dong thi tao thanh mang vong. Néu chung khong tao mang vong
thi hodc 1a chung dung tach biét hoac la ndi voi mot mang tach biét. Cac khoé khong tao thanh
mang vong s€ bi chuong trinh TOPO loai bo trude khi phan tich va chuong trinh chi tinh cho cac
kho4 c6 tao thanh mang vong khi dong. Nhu thé, khoa diéu khién 1a mot bo phan cua ludi dién
trén cay nut géc; cac khod & cac mang tach biét s€ bi bd qua.

Vi cac loai tai nhanh (snapshot) va kiém tra khong c6 nhanh nio qua tai, thi chwong trinh
tinh diém dimg t6i uvu hoat dong d& dang. Bat dau v4i hé thong hinh tia ban dau, TOPO déng mot
trong cac khoa diéu khién dé hinh thanh mang vong. Thu tuc t6i wu phan bd cong suit duogc thuc
hién trong mang vong dé xac dinh viéc md khoa nao 1a tot nhat va chuyén mang dién trd vé lai
dang hinh tia. Tién trinh nay tiép tuc cho dén khi khoa mé ra ludn 14 khoa di dong, khi d6 TOPO
ngimg lai. Két qua mang c6 duoc 1a mang hinh tia c6 ton hao cong suat thyc nho nhat.

TOPO c¢6 thé thyc hién véi nhiéu tai nhanh (snapshot); va dinh ra ciu hinh mang dién don
¢6 ton hao cong suat thuc nho nhét trén tat ca cac snapshot. Khi d6 viéc dat mot khod khong thé
t6i wu cho bat ky tai ddc biét snapshot nao, nhung phti hgp cho viéc két hop cac khoa. Khi phan
tich cung lac nhiéu snapshot, TOPO strdung ton that cong suét tac dung mdi do thi phu tai véi
nhiing khoang thoi gian lién quan.

TOPO c6 thé xem xét cac qué tai nhéanh. Néu tuy chon nay dugc chon va ludi dién ban dau
khong qua tai, thi ludi dién t6i wu hoa ciing s& khong qué tai. Néu ludi dién ban dau qua tai thi thi
tuc s& it phuc tap hon. Khi Topo dang chay mot thu tuc tdi wu, mdi lan ludi dién khéi phuc lai hinh
tia (bang cach cat vong khi mot khoa diéu khién dong lai). Tat ca cac tai nhanh dwgc kiém tra dé
xem chiing c6 qué tai nhanh hay khong. Néu bat ky thoi diém nao trong luc thyuc hién thii tuc ti
wu, ma mot cAu hinh duge tim thay khong c6 qua tai, thi ludi tdi uu sau ciing s& khong co qua tai.

TOPO can mot lugi “Flat” dé hoat dong. Do do, tat ca cac nic bién ap s€ dugc dat théng
nhat. C6 thé cai dat nac bién ap théng nhit bang cach chon Network>Flat Transformer tir Main
Menu. Néu c6 khéa diéu khién mé ndi giira cac phan cua ludi ¢ 2 cip dién ap khac nhau thi Topo
s& cho cac két qua sai léch.

TOPO xuit ra bang ton that ban dau va cudi cung ctia mang dién va sb tién tiét kiém tir ton
hao do6. Lugng ton hao tiét kiém dugc tinh trén don vi thoi gian 1a ndm va chuong trinh tinh ca



38

nang luong (tac dung va phan khang) va nhu cau (tic dung va phan khang), bang cach st dung gia
tri ta chi dinh trong muc Network >Economics tir thuc don chinh (Main Menu).
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CHUONG 3: TINH TOAN TON THAT PIEN NANG, TOI UU HOA VI TRi
LAP PAT THIET BI BU VA XAC PINH PIEM MO TOI UU TREN LUOI
PIEN PHAN PHOI THANH PHO QUY NHON-TINH BINH PINH ( XT
471QNH2 VA XT 474QNH)

3.1. CAC SO LIEU PAU VAO PHUC VU CHO VIEC TiNH TOAN LUOI PIEN

Xac dinh cong suit tiéu thu cla timg phu tai 1a bai toan dau tién can giai quyét cho moi bai
toan tinh toan trong ludi dién. Pay ciing 1a van dé duoc cac bién luc quan tam nham lya chon
phuong phép thu thap dir li¢u kha dung voi hién trang.

Phan mém PSS-ADEPT s& tinh toan ludi dién mét cach chinh xéc, cac s lidu dau vao cta phan
mém PSS-ADEPT c6 thé chia lam hai loai la:

Thong s6 ki thuat vé ludi: s6 liéu nay bao gdm cac thong s6 vé ciu tric dudng day, MBA, tu
bu, thiét bi doéng cit... s lidu vé cac thong sb nay thu thap tr hd so quan ly k¥ thuat cua Pién luc
Quy Nhon.

Thong s6 vé phu tai: Do su da dang va khéng 6n dinh cua phu tai nén viéc thu thap cac thong
s6 vé phu tai rat kho khan. Thong thuong, cac phuong phap thu thap don gian thi khong dam bao
dd chinh x4c cao, con mudn c6 do chinh xac cao thi viée thu thap s€ rat kho khan va ton rat nhiéu
thoi gian. SO liéu phu tai tinh toan cta cac TBAPP dugc thu thap 1ay tir s liéu do ghi tir xa dang
duogc Cong ty Pién lyc Binh Pinh st dung.
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-“'_!_"-l-\ |
[l =) e
'_-—A_]-— t -
T T3 ] | *H%Lai
- =h A=)
. ERLE | = ]

Hinh 3.1 M6 phong XT4710ONH2 va XT4740ONH trén phan mém PSS-ADEPT
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3.2. XAY DUNG PO THI PHU TAI NGAY PAC TRUNG

D6 thi phu tai dic trung hay con goi 1 dd thi phu tai miu duoc hiéu 13 dd thi phu tai biéu thi
dic diém bién d6i chung cua phu tai trong khoang thoi gian ngdy dém, phan anh day du cac tinh
chit ciia nhom tiéu thu dién ma né dai dién. DS thi biéu thi sy bién thién ciia phu tai trong khoang
thoi gian ngay dém goi 1a do thi phuy tai hang ngay. Pay 1a dang d0 thi phu tai co ban nhét vi thong
qua d6 co thé xay dung dugc dd thi phu tai hang thang, hang ndm v.v. Do thi phu tai dic trung cho
phép xac dinh mdt cach chinh x4c va tin cay cac tham s6 vé ché d6 1am viéc cua mang dién.

Dé don gian trong tinh toan, phuong phap nay dugc thuc hién bang cach chia cac phu tai theo
xudt tuyén, sau d6 xdy dung cc phu tai dic trung cia nhom d6. Dya vao db thi phy tai dic trung
nay va cac s6 liéu do dac thuc té tai mot thoi diém nao d6 ta co thé xac dinh duoc cac gia tri phu
tai tinh toan tai cac thoi diém khac nhau nhu cao diém, thip diém Dé xay dung cac d thi phu tai
dac trung ta cé thé chon ra mot sd phu tai dién hinh trong mot nhom, sau d6 do dac thuc té hodc
lép dat cong to dién tir dé thu thap s6 liéu.

Do dic diém khi hau céc tinh mién Trung c6 2 mua ro rét 1a mua mua va mua kho lam cho
cong suét tiéu thu ctia cac phu tai c¢o su chénh léch 16n giira hai mua nay, nén trong mot nam ta chi
can xay dung do thi phu tai dic trung trong hai mua nay dé tinh toan chon ra phwong thirc van
hanh t6i uu cho luéi dién. 6 thi phu tai dic trung cac nhom phu tai cia ludi dién thanh phd Quy
Nhon dugc Pién luc Quy Nhon xay dung dya trén s6 liéu duge xudt tir cong to dién tu lép dat tai
cac tram ha 4p roi nhan véi ty so bién dong, s6 lidu duoc ghi lai 24h khac nhau trong 1 ngay. T
d6 xay dung dugc dd thi phu tai trung binh 24h trong ngay.
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3.3. CAC TIEU CHi PE LUA CHQN PHUONG THUC VAN HANH TOI UU CHO LUOI
PIEN PHAN PHOI THANH PHO QUY NHON.

Nhiém vu ctia LDPP 1a ding dé truyén tai dién ning cung cap dién tryc tiép dén khach hang
st dung di¢n, nén viéc ddm bdo cho ludi dién van hanh tin cdy, chét lugng va dat hi€u qua 1a viéc
1am hét strc quan trong.

bé viéc cung cép dién tin cay, chét luong va dam bao tinh kinh té trong van hanh, chiung ta
c¢6 nhiéu phuong phap thuc hién, mot trong nhitng phuwong phap mang lai hiéu qua cao nhung
khong can phai bo vén dau tu nhiu d6 13 thay ddi két cau ludi trong van hanh. Cac thiét bi phan
doan (cac may cit Recloser, may cdt co tai hodc dao cach ly,...) thuong dugc thay dbi trang thai
(dong hodc cét) dé tao thanh cac mang hinh tia trong nhiing diéu kién van hanh khéac nhau. Viéc
thay di trang thai cac thiét bi phan doan s& din dén cau hinh luéi dién thay d6i theo. Trong LDPP,
viéc thay ddi cu hinh ludi dién phai thod man mot s6 ham muc tiéu sau:

- Péam bdo d9 tin cdy cung cép dién.
To6n that cong suat va dién ning trong toan mang 1a bé nhét.
Dién ap van hanh tai cac nat ndm trong giéi han cho phép.
Cung cac diéu kién rang budc can phai théa man 1a:
- Téitcacac phu tai déu duoc cung cép dién.
- Chi phi van hanh I nh6 nhét.
- Khong bi qua tai cac phan tir trong hé thong dién khi van hanh.

Viéc tinh toan, lya chon phuong thirc van hanh téi wu theo ham da muc tiéu nhu trén 13 viéc
1am hét strc phtic tap. Nén trong thyc té, tuy theo timg trudng hop cu thé ma s& chon mot trong
nhirg muc tiéu ké trén dé tinh toan lia chon phuong thirc van hanh.

Dbdi v6i LDPP thanh phé Quy Nhon, vi¢c tinh todn dé lya chon phuong thire van hanh ma
dam bao dat duge tit ca cdc ham muc tiéu néu trén 12 rat kho khan va khong thé thuc hién vao luc
nay. Do vay, trong gi6i han cta dd an nay chiing em chi tap trung di vao xay dung db thi phu tai
dic trung, tinh toan, lya chon phuong thirc van hanh cua xuat tuyén 471QNH2 va xuét tuyén
474QNH sao cho ton that cong suat (AP) 1a bé nhat, ddng thoi dam bao gia tri dién ap tai cac nit.

3.4. TINH TOAN, LUA CHON PHUONG THUC VAN HANH TOI UU CHO XT 471 QNH2
VA XT 474 QNH

Phén chia nhém phu tai trong phan mém PSS/ADEPT:
Tir s6 liéu do dac cong suat cac phu tai thudc xuat tuyén 471QNH2, 474 QNH ta tién hanh phan
chia cadc nhém phu tai nhu twong img. Tur Menu Network>Load Categories va chia thanh 2 nhom
phu tai nhu hinh 3.4



Load Categories

Category
a[X[4] 4]

conanghiep
chieusang
khachsan
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Members

Description

[ ArHai

[0 &Snhonthach
[JeENPT
[Jeene2
BDOT-50
BOLDATD?-250
[JeTvuon

[ exce
[JceLs2:
[JceLs22

[ cC-HYT-2000
[ CC-HVT 21600
COTr.NgBinh
<

Close

Color .J

Hinh 3.4 Phdn chia nhom phu tdi trong phan mém PSS-ADEPT

Tiép theo ta tién hanh chon 1an luot cac phu tai dé phan loai theo cdc nhom bang cach chon
phu tai chon categories>roi click chon nhom phu tai.



Load Snapshots

Snapshot

Active Snapshot
| 22h-7h
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Attributes

Relative duration (pu) |0.3333
Scaling
¥ Static loads

I Machines
12 Eimal Bowero
('“ DOWE =211 mia

Load Category Scale Factor

| [1.0000

I chieusang

Description

Close

Hinh 3.5 Hop thoai nhap hé 56 nhém phu tai Load Snapshot

Dua vao do thi dic trung cadc nhém phu tai ta nhap hé s6 cac nhom vao Load Snapshots

(hinh 3.5) theo bang 3.1.

Bang 3.1 Bang hé s phu tai nhap vao bang load snapshots

Khoang Hé s6 ty 18 ( P/Pmax)
thoi gian
Sinh hoat Khéch san Cong nghiép Chiéu sang
7h-17h 0.78 0.7 1 0
17h-22h 1 0.74 0.83 0.7
22h-7h 0.6 0.5 0.71 1




46

3.5. TINH TOAN TRAO LUU CONG SUAT CHO PHUONG THUC VAN HANH HIEN

TAI

Phan tinh toan ndy duoc thuc hién bang cach chay trao Iwu cong suit dung modul Load
Flow dé tinh toan cho phuong thirc van hanh hién tai cia XT471QNH2 v6i XT474QNH thudc
ldpp thanh phé Quy Nhon.

Hién tai ludi dién trung thé trén 2 xuét tuyén chi sir dung tu b ¢d dinh véi tong dung lwong
1a 1200 kvar (1 vi tri x 600 kvar/1 vi tri x 600 kvar) va tat ca déu dugc bao vé bang cau chi FCO
ciing da dugc dwa vao phan mém PSS/ADEPT. Vi tri va dung luong chi tiét nhu trong bang 3.2.

Béang 3.2 Dung lugng va vi tri cac bd tu bu ¢d dinh hién tai

STT Xuat tuyén Dung lugng (kvar) Vi tri nut
1 471-QNH2 600; 600 C49/1/2, C53/17
2 474-QNH - -

Dung modul Load Flow dé thuc hién tinh toan phan bd cong sudt 2 xuét tuyen thudc thanh
pho Quy Nhon ¢ ché dd vén hanh hién tai. Sau khi thyc hién tinh toan, két qua chi tiét vé cong
suét tac dung, cong suat phan khang, cos ¢ ting xut tuyén trong trudng hop phu tai cuc dai.

Béng 3.3 Cong suat tac dung, cong sudt phan khang va cos @ trén cic xuat tuyén & ché do van
hanh hién tai véi khoang thoi gian 7h-17h

) ) Khoang thoi gian
STT Xuat tuyén 7h-17h
P(kW) Q(kvar) COSQ
1 471-QNH2 5703,220 469,121 0.99
2 474-QNH 3311,054 588,863 0.985

Bang 3.4 Cong suat tic dung, cong suat phan khang va cos @ trén cac xuét tuyén & ché do van
hanh hién tai v&i khodng thoi gian 17h-22h

) ) Khoang thoi gian
STT Xuat tuyén 17h-22h
P(kW) Q(kvar) COSQ
1 471-QNH2 6379,88 615,314 0.995
2 474-QNH 3355,052 592,66 0.985

Bang 3.5 Cong suat tac dung, cong suat phan khang va cos @ trén cac xuit tuyén & ché do van
hanh hién tai v61 khoang thoi gian 22h-7h

) ) Khoang thoi gian
STT Xuat tuyén 22h-7h
P(kW) Q(kvar) COSQ
1 471-QNH2 4234,885 176,17 0.999
2 474-QNH 1879,161 312,427 0.986

Bang 3.6 Cong sut va ton that cong suit cia 2 xuat tuyén & ché do van hanh hién tai
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Xuat tuyén | Khoang P(kW) Q(kvar) APKW) | AQ(kvar) | Tilé A
thoi gian P/P
471QNH2 | 7h-17h 9014,35 1058,01 61,37 141,84 0,68
+474QNH | 17h-22h | 9735,11 1208,11 69,35 165,33 0,7
22h-7h 6751,13 605,64 34,51 66,6 0,5

Vé viéc kiém tra dién ap van hanh trén ludi di¢n, theo Thong tu ctia B6 Cong Thuong qui
dinh: tiéu chuan k¥ thuat vé dién ap:

- Trong ché d6 van hanh binh thuong, dién ap van hanh cho phép tai diém dau ndi duge dao
dong so voi dién ap danh dinh tai diém d4u ndi voi khach hang str dung dién 12 £5%

- Trong ché d6 sy ¢b don 1é hodc trong qua trinh khoi phuc van hanh 6n dinh sau su ¢d, cho
phép mirc dao dong dién ép tai diém d4u ndi v6i khach hang sir dung dién bi anh hudng truc
tiép boi su cb trong khodng +5% va -10% so v6i dién ap danh dinh.

- Trong ché do sy cd nghiém trong hé thdng dién truyén tai hodc khoi phuc su ¢, cho phép
muc dao dong dién ap trong khoang +10% so vdi dién ap danh dinh

Bang 3.7 Tong hop dién ap thap trén cac xuat tuyén & ché dd van hanh hién tai trong khoang thoi

gian 7h-17h
STT Xuattuyén | Udm kV) | Umin(kV) | O Unin (%) | Diém nit
1 471QNH2 22.00 21,94 0,27 C53/3/8
2 474QNH 22.00 21,83 0,77 C43/45

Béng 3.8 Tong hop dién ap thap trén cac xuat tuyén & ché d van hanh hién tai trong khoang thoi
gian 17h-22h

STT Xudttuyén | Udm kV) | Umin(kV) | 9Umin (%) | Diém nat
1 471QNH2 22.00 21,94 0,27 C53/3/8
2 474QNH 22.00 21,83 0,77 C43/45

Béng 3.9 Tong hop dién ap thap trén cic xuat tuyén ¢ ché d6 van hanh hién tai trong khoang thoi
gian 22h-7h

STT Xudttuyén | Udm kV) | Umin(kV) | 9Umin (%) | Diém nat
1 471QNH2 22.00 21,96 0,8 C53/3/8
2 474QNH 22.00 21,87 0,59 C43/45

Nhan xét:

Theo két qua thong ké & ché do van hanh hién tai ta co:

Khoang thoi gian hoat dong cuc dai ciia 2 XT 1a tuong ing vdi cong suét tai dau thanh cai 22kV
nhu trong bang 3.3.
Theo Béng 3.4 thi ton that 1on nhat cta ca 2 XT véi ty 18 % ton that 14 0,8%.
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Do tinh hinh phat trién phu tai, cdu tric ludi dién phan phéi thuong xuyén thay doi. Nén khi van
hanh luéi dién véi thoi gian dai nhiéu nim thi vi tri cac tu bu hién hitu & khong con t8i wu nira.
Do d6, dé dap tmg yéu ciu ting trudng cia phu tai, ta st dung modul CAPO cta phian mém
PSS/ADEPT dé tinh toan, sép Xép lai vi tri moi1 va dung lugng lép dat tu bu dé do giam ton that 1a
16n nhat va dién ap nam trong gisi han cho phép.

3.6. TINH TOAN TON THAT PIEN NANG

- Ton that dién ning trén 2 xuét tuyén 471QNH2, 474QNH duoc xac dinh nhu sau:

AA=(App+Ap,+AP,,). T+ APy, .t

- Dya vao biéu d6 phu tai thang 3/2025 ta tinh toan dugc Tmax ciia 2 xuat tuyén 471QNH2 véi
474QNH

+ Xuét tuyén 471QNH2
Thoigian | Cong suat Thoi gian | Cong suat
Oh 3469.2382 12h 3083.0078
1h 3275.8789 13h 3373.0468
2h 2443.3593 14h 3566.4062
3h 2733.3984 15h 3775.8789
4h 3034.1796 16h 4431.1523
Sh 3265.1367 17h 4624.5117
6h 3453.6132 18h 4312.9882
7h 3405.2734 19h 4162.5976
8h 3679.1992 20h 4157.2265
%h 3356.9335 21h 3753.9062
10h 3566.4062 22h 3748.5351
11h 3550.2929 23h 3447.7539
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471QNH2

00-:0T
00:TT
00:¢T
00:€T

Hinh 3.6. Do thi phu tdi dién hinh ciia XT4710NH2

+ Xuat tuyén 474QNH
Thoi gian | Cong suat
Oh 957.3414588
1h 1241.511283
2h 1118.715585
3h 1074.985612
4h 1012.362489
Sh 1011.68469
6h 920.8624753
7h 681.64038
8h 1114.787248
%h 1300.886
10h 1365.765
11h 1402.645

=]
T
|| N—

Thoi gian | Cong suat
12h 1450.767
13h 1466.882
14h 1554.622
15h 1626.986
16h 1686.329113
17h 1849.610946
18h 2185.800865
15h 2475.730656
20h 2327.972777
21h 1618.121962
22h 1396.148261
23h 882.3758493

00:0
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474QNH
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Hinh 3.7 6 thi phu tai dién hinh ciia xudt tuyén 4740ONH

- Tatinh todn dugc Tmax theo cong thure sau:

XT 471QNH2:

2P b oip 4 4p 130

T =1l —_Oh 1h 23h 12
mxp P
_(3469,24+3275,88 +...+3447,75).30
4624,512
_ 85669,92.30
4624,512
= 6669,96(h)

- Tukét qua trén, ta cd thoi gian ton that cong suét cuc dai T
(0,124+T__ .10™)*.8760 ( (0,124+6669,96.10* y*.8760
T: =

)=456,74(h)
12 12

XT474QNH:
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DPt (P +P +.4P )30
_ _Oh__1h 23h

T = 12
P P
_957,34+1241,51+..4882,375)30
2327,97
_33724,53.30 |,
2327,97
= 4903,93(h)

- T két qua trén, ta c6 thoi gian ton thit cong suit cuc dai t

(0,124+T _ . 104)2.8760  (0,124+4903,93.10%)%.8760
T: =

=275,56(h)
12 12
- Xac dinh t6n that khong tai va co tai cia MBA trén 2 xuit tuyén 471QNH2, 474QNH

Tén XT Tén TBA Dung Luong (kVA) | Ton Hao Khéng Tai (W)
TDCNP_400 400 415

nuiMC1 400 400 415
NhonPhu2 400 400 415
CSNHONPHU50 50 150

TMN_ 630 630 1020

AnHai 400 400 415

STau4 250 250 340
STau5-250 250 340
RONGVANG-250 250 340
CS3-LVLM 75 75 240

LV2-400 400 415

LV3-400 400 415

474QN LV4-400 400 415
LV5-400 400 415
TTDK-180 180 280

LV1-400 400 415
TAYSONI1 400 400 415

TaySon2 250 250 340

CSGT 320 320 390

KDTLV6 400 400 415

choAT 250 250 340

TL-320 320 390

TNT 560 560 820
CBlamsan2/2 400 400 415
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NhonPhu4 160 160 280
BT vuon_ 250 250 340
CBLS2/1 320 320 390
NhonPhu3 250 250 340
NhonPhu7_ 400 400 415
NLgiay 630 630 1020
NLgiay2 320 320 390
NLgiay 400 400 415
PISICO 250 250 340
MT_ XK400 400 415
BBNP1 630 630 1020
BBNP2 400 400 415
Vsotret750 750 1150
TNT 400 400 415
STraul 400 400 415
NhonPhu2 320 320 390
VRNhonPhu250 250 340
KXPhuHoa 400 400 415
CSNT 250 250 340
CokhiSN_100 100 260
ASNT 180 180 280
D AP unionsy =19755(W) =19,755(KW)
Tén TBA | Dung Lwong (kVA) | Ton Hao Khéng Tai (W)
OTo.QN-400 400 415
DLTP-250 250 340
BQLTD7-250 250 340
Q.Trung4-250 250 340
STrau2-400 400 415
CSCCN.QT-50 50 150
TTCN2-400 400 415
TTHDTTN-100 100 260
C5.5-50 50 150
Q.T.1-400 400 415
DLSSan-560 560 820
CDTr.NgB-100 100 260
Th.Phuc-400 400 415
TPXKLS-560 560 820
KDT.AP-250 250 340
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OTO.TH-250 250 340
SN.TSon-250 250 340
T.Tr.An3-560 560 820
T.T.An-250 250 340
MinhDuc-250 250 340
NM.PTOT-630 630 1020
CS4.QL1D-50 50 150
TBASHXH-400 400 415
TTCN1-400 400 415
QTrung3-400 400 415
TrBP95-160 160 280
D&L-560 560 820
HTXBB-250 250 340
PISICO-160 160 280
DThanh2-250 250 340
Ng.Tr.To-180 130 280
NVGT2 100 100 260
LamSon3-320 320 390
VKHDHNTB-250 250 340
GARA.Q-400 400 415
TaySon2-250 250 340
CCHVT-2000 2000 2510
CCHVT2-1600 1600 1860
Lamer1-2000 2000 2510
NLKLamel-250 250 340
TP.XKLS2-560 560 820
NMSXDT2-3200 3200 3200
XTieu7-160 160 280
NMSX.DT-1600 1600 1860
BD.QT-50 50 150
BX.CP-250 250 340
LeLoi2-160 160 280
KDCTS4-400 400 415
KhoVSon-400 400 415
NgX.Nhi-400 400 415
QT2 1000 1000 1370
KDC.TS3-400 400 415
STrau3-250 250 340
noihatDL320 320 390
Lamer2-2000 2000 2510
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Lamer3-2000 2000 2510
KDTLV7 400 400 415
KDTLVS8 400 400 415
KDTLV9 400 400 415

ZAPFe(mQNHZ) =38750(W)=38,75(kW)

- Ta x4c dinh ton that cong suat trén duong day dua vao mo phong trén PSS/ADEPT:
D AP irioniry =18438(W) =18,438(kW)

D AP prionin = 25631(W) =25,631(kW)

- Ta x4c dinh tén hao c6 tai trén MBA dya vao mo phong trén PSS/ADEPT:

ZAPcu(471QNH2) =28271(W) =28, 271(kW)

S AP irionin =15933(W) =15,933(k W)
- Ton that cong suat tic dung trong thiét bi bu:

> AP ionin = 0,05%.> 0 =0,05%.1200 = 0, 6(kW)

D AP, oy =0,05%. Y 0b=0,05%.0 = 0(kW)

- Ta tinh duoc ton that dién nang 1 thang trén 2 xut tuyén 471QNH2, 474QNH:

Aoz = Dpp+ Apy + AP)T + AP, .1 = (18,438 40,6+ 28,271).456, 74+ 38,75.720 = 49599, 26(kWh)
A gpuonss = Dpp + Apy + AP.)T + APt = (25,6314 0+15,833).275,56 +19,755.720 = 25649, 42(kWh)

- Ton that dién ning trén ca 2 xuét tuyén 471QNH2 véi 474 QNH trong 1 thang 13;

ZAA =49599,26+25649,42 =75248,68(kWh)

3.7. TRUONG HQP 1: SUDUNG PHAN MEM PSS-ADEPT DE TINH TOAN VI TRi
MOI LAP PAT TU BU TRUGC, TIiM RA PIEM MG TOI UU SAU.

Phan nay tinh toan dugc hd trg bang modul Capo va Topo ciia phan mém PSS/ADEPT nham phan
tich va tinh toan tai cu trac lai ludi phan phéi dang van hanh hién tai bao gdm viéc xac dinh lai
vi tri méi 1ap dat tu bu va tim ra diém mo tdi wu cho XT471QNH2 va XT474QNH thudc ludi dién
thanh phé Quy Nhon.
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3.7.1. T6i wu héa vi tri lip dit tu bu dung modul Capo ciia phan mém PSS-ADEPT.

Téng dung lugng tu ty hién hitu trén XT471QNH2, 474QNH 1a 1200 kvAr, nén & day ta
chay bai toan capo véi tong dung luong tu bu bang véi dung lwong tu bu hién hitu ( chon 4 tu bu
cong suat mdi tu 300 kvar tong cong suat 4 tu 1200 kvar).

Chay bai toan CAPO lwa chon vi tri bu ti wu

Tur so d6 lusi trén PSS-ADEPT, cat bo toan bd cac vi tri tu bu hién hitu, vao
Analysis>Option>chon thé¢ CAPO va thyc hién nhap dung lugng cua mot bd tu, $6 luong bo tu )
dinh.

Analysis Options X
General | Load Flow | Short Circuit | Motor Starting | Repots CAPO | TOPO | DRA | Hamnonics |
Connection type I -
Load snapshots to consider
17h-22h )
22h-7h v
< >
Fixed Capacitor Placement Switched Capacitor Placement
Number of banks available m Number of banks available m
3 phase bank size (kvar) | 300 3 phase bank size fkvar) |3DO
Bligible nodes Eligible nodes
108 A 108 A
108. 108.
[453/1-11 [A53/1-11
53/2/1 53/2/1
53/3/3 53/3/3
53/3/3~ 53/3/3~
AC530102 AC530102
[ Ac530109 [4 AC530109
AC530480 AC530480
AC530481 v AC530481 v
< > < >

ok | cancel Help

Hinh 3.8 Cai ddt théng so tu bii thiét ldp cho modul tinh toan CAPO ciia 2 xudt tuyén

Tai 6 “Number of banks available" ctia khung " Switched Capacitor Placement ” nhap sd
4 1a s6 lwong bod tu bu img dong co thé lap thém cua 2 xut tuyén 471QNH2, 474QNH

Tai 6 "3 phase bank size (kvar)” nhap 300 l1a dung lugng 1 b¢ tu dat tai 1 vi tri

Do hién tai lu6i dién thanh phé Quy Nhon khong c6 st dung tu bu ¢b dinh nén tai 6
“Number of banks available" trong khung “Fixed Capacitor “ nhap s6 0

Kich chon cic khoang thoi gian va vi tri can bu trung p nhu trén hinh 3.6
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lwong bu méi duge thé hién trong bang 3.10

Bang 3.10 Dung luong va vi tri dit cac bo tu bu tdi wu

STT Xuat tuyén Dung lugng (kvar) Vi tri nut
1 471-QNH2 600 C53/1, C53/3
2 474-QNH 600 C53, C43/20

Tién hanh thuc hién chay lai phan bd cong suét béng modul Load Flow véi vi tri cac tu bu
tai cau truc, ta thu duogc két qua vé cong suat, ton that cong suat va cac nat c6 di€n ap thap nhu cac
bang dudi day:

Bang 3.11 Cong suat va cos ¢ trén cac xuat tuyén ¢ ché do van hanh t6i vu sau tai cau truc tu bu

v6i khoang thoi gian 7h-17h

Khoang thoi gian
STT Xuat tuyén 7h-17h

P(kW) QW) COS(P
01 471QNH2+474QNH 9013,28 463,83 0,999
02 471QNH2 5703,18 469,3 0,997

03 474QNH 3310,39 -5,432 1

Load Flow Summary

kW kvar

1 Sources 901328 463.83

0 Sync mschines {supplying) 0.00 0.00

0 Syncmachines (drawing) 0.00 0.00

0 Ind machines (supplying) 0.00 0.00

0 Ind machines (drawing) 0.00 0.00

Total capacitor charging -1.189.70

Total system loss 60.77 140.59

Bang 3.12. Cong suat va cos ? trén cac xuat tuyén ¢ ché dd van hanh t61 wu sau tai cau tric tu bu

v6i1 khodng thoi gian 17h-22h
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Khoang thoi gian
STT Xuit tuyén 17h-22h
P(kW) Q(kW) COS(
01 | 471QNH2+474QNH 9734,45 612,98 0,999
02 471QNH2 6379,89 615,51 0,995
03 474QNH 3354,43 -2,58 1
Load Flow Summary
kW kvar
1 Sources: 973445 51298
0 Sync machines {(supplying) 0.00 0.00
0 Sync machines (drawing) 0.00 0.00
0 Ind machines (supplying): 0.00 0.00
0 Ind machines (drawing) 0.00 0.00
Total capacitor charging -1,190.33
Total system loss 68.70 164.18

Bang 3.13 Cong suat va cos ? trén cac xuat tuyén & ché d6 van hanh t6i uu sau tai cau trac tu bu
v6i khoang thoi gian 22h-7h

Khoang thoi gian
STT Xuit tuyén 22h-7h
P(kW) QkW) CosQ
01 471QNH2+474QNH 6750 9,82 1
02 471QNH2 4234,87 176,29 0,999
03 474QNH 251591 -66,46 0,998




Load Flow Summary

1 Sources:

0 Synecmachines (supplying):

0 Syncmachines (drawing)

0 Ind machines (supplying)

0 Ind machines (drawing)

Total capacitor charging

Total system loss
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kW

6,750.65

0.00
0.00

0.00
0.00

3419

kvar

9.82
0.00

0.00
0.00

0.00
-1,193.12
66.03

Bang 3.14 Cong suat va ton that cong sudt ca 2 xuat tuyén khi van hanh véi vi tri cac tu bu da tai

cau trlc
X % Khoang Ty 1€
Xuat tuyén thvi gian P(kW) Q(kvar) | AP(kW) | AQ(kW) AP/P(%)
7h-17h 9013,28 463,83 60,77 140,59 0,67
471QNH2+474QNH | 17h-22h | 9734,45 612,98 68,7 164,18 0,7
22h-7h 6750 9,82 34,19 66,03 0,5

Béng 3.15 Tong hop dién ap thap nhét trén cac xuit tuyén ¢ ché do van hanh sau khi tai cu tric
khodng thoi gian 7h-17h

STT Xudttuyén | Uim (kV) | Unin(kV) | 9Umin (%) Diém nut
1 471QNH2 22.00 21,94 0,27 C53/3/8
2 474QNH 22.00 21,87 0,59 C43/57

Bang 3.16 Tong hop dién ap thap nhat trén cac xuat tuyén & ché do van hanh sau khi tai cau tric
khodng thoi gian 17h-22h

STT Xuattuyén | Udm (kV) | Unin(kV) | 9Umin (%) Piém nut
1 471QNH2 22.00 21,934 0,3 C53/3/8
2 474QNH 22.00 21,88 0,581 C43/57

Bang 3.17 Tong hop dién 4p thdp nhét trén cac xuat tuyén ¢ ché do van hanh sau khi tai cu tric
khoéang thoi gian 22h-7h

STT Xuattuyén | Udm kV) | Unmin(kV) | 9Umin (%) Diém nut
1 471QNH2 22.00 21,96 0,18 C53/3/8
2 474QNH 22.00 21,91 0,409 C43/57
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Bang 3.18 Tong hop ton thit ciia ca 2 xuat tuyén trong 3 khoang thoi gian trudc va sau tai cau

trac vi tri cac tu bu

Ton that khi van | Ton thatkhi van | D9 loi ton that
hanh véi ludi hanh véi vi tri
) ) Khoang thoi hién tai tu bu to1 uwu

Xuat tuyén 471 gian AP(KW) AP(kW) SP(kW)

QNH2 va xuat

tuyén 474 QNH 7h-17h 61,37 60,77 0,6
17h-22h 69,35 68,7 0,65
22h-7h 34,51 34,19 0,32

Tur két qué tong hop tur bang 3.14 dén 3.17 ta thay két qua ton that trén toan ludi giam, ddng thoi
dién ap thdp nhat tai cac xuat tuyén déu ting 1én va tur két qua do loi ton that nhu bang 3.18 ta tinh
dugc dién nang giam duoc trong 1 ngay sau khi tai cdu triic vi tri cac tu bu 1a :

OA;=0,6x10+0,65x5+0,32x 9=12,13 (kWh)

3.7.2. Tinh toan phwong thirc v@n‘ hanh co ban t6i wu cho XT 471QNH2 va XT 474QNH
lwéi dién thanh pho Quy Nhon bang phwong phap diem mé toi wu dung modul TOPO
ciia phan mém PSS/ADEPT.

Sau khi tinh t6i wu lai cac vi tri dat tu bu nham lam cho suét phan khang trén toan ludi
giam di, thi viéc thay d6i két cau ludi cling lam cho tén that cong suét giam ma khong phai bd
v6n dau tu thém. Pé lam duoc diéu nay, can phai tai céu trac lai ludi dién bang cach tinh toan lai
diém mo giita cac xuat tuyen sao cho ton that cong sudt trén hé théng ludi dat thap nhat, mot
trong cac bién phap dé tai cau trac ludi dién 1a dung module TOPO ctia phan mém PSS/ADEPT
dé giai bai toan tim diém mé tdi wu.

Hién tai d6 an chi xét 2 xut tuyén 22kV, 2 xuét tuyén c6 thé khép vong lai v6i nhau tao
thanh mach vong. Vi tri m¢ trén mach vong ¢ trang thai van hanh hién tai chua t61 vu Topo nhu
bang 3.19

Bang 3.19 Vi tri m¢ mach vong chua t6i wu TOPO

STT Tén mach vong Vi tri mé cia mach vong Vi tri nit
01 471QNH2 va 474QNH LBS: PD suoi trau C53/36 — C108
02 471QNH2 va 474QNH LBS: PD ao ca Bac Ho C85 — C43/58

Modul Topo sé& tinh toan dé xem mé phan doan nao trén cac mach vong dé dem dén ton that
cong suat AP trong toan mang la bé nhat. Két qua thu dugc sau khi chay diém mé t61 vu dat thoi
gian phan tich ¢ thoi diém tai cuc dai dugc tong hop ¢ bang 3.20

Két qua chay Topo:
Beginning TOPO analysis...

Iteration 1
Switch PDAOCA [C_43/57-C_43/58] closed.
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Switch PDAOCA [C 43/57-C_43/58] opened.
New system loss: 87.47 kW 215.52 kvar

Iteration 2

Switch PPsuoitrau [C53/35-NODE7] closed.
Switch PD-NT2 [C_43-C_45] opened.

New system loss: 84.08 kW 214.19 kvar

Iteration 3

Switch PDAOCA [C 43/57-C_43/58] closed.
Switch PDAOCA [C_43/57-C_43/58] opened.
New system loss: 84.08 kW 214.19 kvar

Iteration 4

Switch PD-NT2 [C 43-C 45] closed.

Switch PD-NT2 [C_43-C_45] opened.

New system loss: 84.08 kW 214.19 kvar

Initial system loss:  87.47 kW 215.52 kvar
Final system loss: ~ 84.08 kW 214.19 kvar

TOPO analysis completed. Scroll up to view messages.

Updating network...
Bang 3.20 Vi tri m& ctia mach vong sau t6i wu Topo
STT | Piém mo thay doi Tén mach vong Vi tri m¢ cia Vi tri nit
mach vong
01 471QNH2 va474QNH | PD Ao CaBac Ho | C43/58 —C85
02 X 471QNH2 va474QNH | PD Nhon Thach 2 C43 - C45

Nhu vay, sau khi chay TOPO clia phan mém PSS/ADEPT thi ta thay giita phuong thirc
van hanh hién tai ma DPién lyc thanh phé Quy Nhon dang st dung va phuong thirc van hanh tdi
vu da tinh toan da c6 su thay doi. Trong 2 mach vong thi ¢6 1 mach vong tim duge diém mé t6i
uu, con 1 mach vong con lai khong tim dugc.

Két qua cong suat va ton that cong sau khi tim duge diém mé t6i wu duoc tong hop trong
bang 3.21

Béng 3.21 Cong suit va ton that cta 2 xuat tqyén sau tinh todn TOPO v&i vi tri céc tu bu da tai

cau truc
Xuét tuyén Khoang P(kW) Q(kVar) AP(KW) AQ(kW)
thoi gian
7h-17h 9010,41 460,42 57,86 138,61
17h-22h 9731,66 611,87 66,26 163,32
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471 QNH2
va 474 QNH

22h-7h

6749,09

7,44

32,47

64,74

So sanh két qua giira bang 3.20 va bang 3.21 ta thu duogc két qua do loi tén that nhu bang 3.22 sau

Béng 3.22 Tong hop ton that ctia 2 xuét tuyén trudc va sau khi xac dinh diém mé tdi vu

Ton that khi van | Van hanh sau | D0 loi ton that
Khoang thoi gian | hanh vai vi tri tu khi xac dinh
Xuét tuyén bu t6i uu diém mé tdi uu
471 QNHZ va xuat AP(KW) AP(KW) SP(kW)
tuyen 474QNH 7h-17h 60,8 57.86 2.94
17h-22h 68,7 66,26 2,44
22h-7h 34,16 32,47 1,69

San luong dién nang tiét kiém dugc trong 1 ngay:

0A =2,94x10+2,44x5+1,69x9 = 56,81 kWh
Nhu vy ta thdy sau khi tinh toan diém md tbi wu thi d6 loi ton that dién ning ting 1én rat nhiéu
so voi truong hop toi uwu hod vi tri cac tu bu méc du kinh phi khong ton kém ma chi thay doi ket
cau ludi van hanh.

Nhu vay khi chiing ta thue hién bu t6i wu trude sau d6 t6i vu héa diém mé thi lugng dién nang
ton that giam dugc trong mdt ngay la:

8Ay, =8A,+3A,=12,13+56,81 =68,94 KWh
ZIngay 1 2
3.8. TRUONG HQP 2: SUDUNG PHAN MEM PSS-ADEPT DE TINH TOAN, TIM RA
PIEM MO TOI UU TRUGC VA VI TRi MOI LAP DAT TU BU SAU.

3.8.1. Tinh toan phwong thirc van hanh co ban tdi wu cho XT 471QNH2 va XT 474QNH
lwéi dién thanh pho Quy Nhon bang phwong phap diém mé t6i vu dung module TOPO
cia phan meém PSS/ADEPT.

Bang 3.23 Vi tri m¢ mach vong chua téi wu TOPO

STT Tén mach vong Vi tri m¢ cia mach Vi tri nat

vong
01 471QNH2 va 474QNH | LBS: PP suoi trau C53/36 - C108
02 471QNH2 va 474QNH | LBS: PP ao ca Bac Ho | C85 — C43/58

Modul Topo sé tinh toan dé xem mé phan doan nao trén cac mach vong dé dem dén ton théat cong
suat trong toan mang la bé nhat. Két qua thu dugc sau khi chay diém md t61 vu dat thoi gian phan
tich ¢ thoi diém tai cuc dai dugc tong hop & bang 3.24
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Két qua chay Topo:

Snapshot: "Base"

Solving load flow...

Load flow solution converged after 3 iterations.
Beginning TOPO analysis...

Iteration 1

Switch PDAOCA [C_43/57-C_43/58] closed.
Switch PDAOCA [C_43/57-C_43/58] opened.
New system loss: 88.27 kW 216.84 kvar

Iteration 2

Switch PPsuoitrau [C53/35-NODE7] closed.
Switch PD-NT2 [C_43-C_45] opened.

New system loss: 84.42 kW 214.77 kvar

Iteration 3

Switch PDAOCA [C 43/57-C_43/58] closed.
Switch PDAOCA [C 43/57-C_43/58] opened.
New system loss: 84.42 kW 214.77 kvar

Iteration 4

Switch PD-NT2 [C 43-C 45] closed.

Switch PD-NT2 [C_43-C_45] opened.

New system loss: 84.42 kW 214.77 kvar

Initial system loss:  88.27 kW 216.84 kvar
Final system loss: ~ 84.42 kW 214.77 kvar

TOPO analysis completed. Scroll up to view messages.

Updating network...
Bang 3.24 Vi tri m& ctia mach vong da ti wu Topo
STT | Piém mo thay doi Tén mach vong Vitri mé cua Vi tri nut
mach vong
01 471QNH2 va474QNH | Pb Ao CaBac Ho | (C43/58 —C85
02 X 471QNH2 va474QNH | PP Nhon Thach 2 C43 -C45
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Nhu vy, sau khi chay TOPO cua phan mém PSS/ADEPT thi ta thiy giita phuong thirc
van hanh hi¢n tai ma Pién lyc thanh pho Quy Nhon dang stir dung va phuong thirc van hanh t6i uu
da tinh toan da c6 su thay doi. Trong 2 mach vong thi c6 1 mach vong tim dugc diém mo toi uu,
con 1 mach vong con lai khong tim dugc.

So sanh két qua giita bang 3.23 va bang 3.24 ta thu duoc két qua do loi ton that nhu bang

3.25 sau

Bang 3.25 Tong hop ton that cua 2 xuét tuyén trude va sau khi xac dinh diém mé t6i uu

Khoang thoi gian Tbn that khi van Vanhanhsau | D9 loi ton that
hanh vo1 luoi khi x4c dinh
Xuat tuyén hién tai diém md toi uu
471 QNHZ va Xuét AP(kW) APkW) 5p(kW)
tuyén 474QNH 7h-17h 61,37 58,20 3,17
17h-22h 69,35 66,56 2,79
22h-7h 34,51 32,73 1,78

Ta thiy ton that trén ludi giam tir két qua do loi ton that nhu bang 3.25. Ta tinh duoc dién ning
giam dugc trong 1 ngay sau khi m¢ t6i vu:

0A,=3,17x10+2,79x5+1,78x9 = 61,4 kWh

3.8.2. T6i wu hoa vi tri lap diit tu bu ding modul Capo ciia phan mém PSS/ADEPT

Téng dung luong tu tu hién hiru trén XT471QNH2, 474QNH 13 1200kVAr, nén ¢ day ta chay
bai todn capo véi tong dung lugng tu bu bang véi dung lugng tu bu hién hitu ( chon 4 tu bu cong
suat moi tu 300kVAr tong cong suat 4 tu 1200 kVAr).

Chay bai toan CAPO lya chon vi tri bu ti uu

Tur so d6 ludi trén PSS-ADEPT, cit bo toan bo cac vi tri tu b hién hitu, vao
Analysis>Option>chon thé¢ CAPO va thyc hién nhdp dung lugng ctia mot b tu, so luogng bd tu
cd dinh.
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Analysis Options X
General | Load Flow | Short Circuit | Motor Starting | Repots CAPO | TOPO | DRA | Hamnonics |
Connection type
Load snapshots to consider
17h-22h A
22h-7h v
< >
- Fixed Capacitor Placement - 1 Switched Capacitor Placement —
Number of banks available |0 3: Number of banks available |4 3:
3 phase bank size kvar) |3oo 3 phase bank size kvar) |300
Bligible nodes Eligible nodes
108 A 108 A
108. 108.
253111 & 53111
53/2/1 53/2/1
53/3/3 53/3/3
53/3/3~ 53/3/3~
AC530102 AC530102
[ Ac520109 [ AC530109
AC530480 AC530480
AC530481 v AC530481 v
< > < >

OK Cancel Help
| I

Hinh 3.9 Cai ddt théng s6 tu bt thiét ldp cho modul tinh toan CAPO ciia 2 xudt tuyén

Tai 6 “Number of banks available" ctia khung " Switched Capacitor Placement” nhap s6 4 1a s6
luwgng bo tu co dinh cua 2 xuat tuyén 471QNH2, 474QNH

Tai 6 "3 phase bank size (kvar)” nhap 300 l1a dung lugng 1 bo tu dét tai 1 vi tri

Do hién tai ludi dién thanh phé Quy Nhon khong st dung tu bu ¢6 diéu chinh nén tai 6 “Number
of banks available" trong khung “Fixed Capacitor “ nhap s6 0

Thuc hién tinh toan bang chirc ning CAPO trong PSS-ADEPT, két qua vi tri bu va dung luong
bl méi duge thé hién trong bang.
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Bang 3.26 Dung lugng va vi tri dit cac bo tu bu tdi vu

STT Xuat tuyén Dung luong (kvar) | Vi tri nat
1 471-QNH2 600 C53/3, C54
2 474-QNH 600 C43/20, C98

Tlen hanh thuc hi¢n chay lai phan bd cong suat bang modul Load Flow véi vi tri cac ty bu da tai
cdu tric, ta thu dugc két qua vé cong sudt, tén that cong suit nhu bang dudi day:

Bang 3.27 Cong sudt va cos ? trén cac xuat tuyén & ché do van hanh tdi vu sau tai cAu trac tu bu
v6i khoang thoi gian 7h-17h

Khoang thoi gian
STT Xuat tuyén 7h-17h
P(kW) QkW) COS(p
90101 | 471QNH2+474QNH 9010,39 460,33 0,999
02 471QNH2 6570,47 335 0,999
03 474QNH 2440,17 125,34 1
Losd Flow Summary
kW kvar
1 Sources 9,010.39 460.33
0 Syncmachines (supplying): 0.00 0.00
0 Sync msachines {(drswing) 0.00 0.00
0 Ind machines {(supplying) 0.00 0.00
0 Ind machines (drawing) 0.00 0.00
Total capacitor charging -1,191.20
Total system loss 57.85 138.58

Bang 3.28 Cong suét va cos @ trén cac xuét tuyén & ché do van hanh t6i wu sau tai ciu trac tu bu
v6i khoang thoi gian 17h-22h
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Khoang thoi gian
STT Xuit tuyén 17h-22h
P(kW) QkW) [oN0)
01 | 471QNH2+474QNH 9731,99 611,82 0,998
02 471QNH2 7296,47 491,8 0,999
03 474QNH 2435,13 119,97 1
Load Flow Summary
kW kvar
1 Sources 9,731.64 611.76
0 Sync machines (supplying) 0.00 0.00
0 Syncmsachines (drawing) 0.00 0.00
0 Ind machines (supplying) 0.00 0.00
0 Ind machines (drawing) 0.00 0.00
Tots| capacitor charging -1,190.60
Total system loss 66.25 163.30

Bang 3.29 Cong suat va cos ? trén cac xuat tuyén & ché d6 van hanh t6i wru sau tai cau trac ty bu
v6i1 khodng thoi gian 22h-7h

Khoang thoi gian
STT Xuit tuyén 22h-7h
P(kW) QkW) CosQ
01 471QNH2+474QNH 6749,04 7,39 0,999
02 471QNH2 4870,06 -6,69 1
03 474QNH 1878,97 14,08 0,999
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Load Flow Summary

o

o O

Scurces

Sync machines (supplying)
Sync machines (drawing)
Ind machines (supplying)
Ind machines {drawing):
Total capacitor charging

Total system loss:

kW

6,749.04
0.00
0.00

0.00
0.00

3244

kvar

7.39
0.00

0.00
0.00

0.00
-1,194.23
64.70

Bang 3.30 Cong suét va ton thit cong suat ca 2 xuat tuyén khi van hanh véi vi tri cac tu bu da tai

cau trlc
X X Khoang Ty 1€
Xuat tuyén thoi gian P(kW) Q(kvar) | AP(kW) | AQ(kvar) AP/P(%)
7h-17h 9010,39 460,33 57,85 138,58 0,64
471QNH2+474QNH | 17h-22h 9731,99 611,82 66,25 163,3 0,68
22h-7h 6749,04 7,39 32,44 64,7 0,48

Bang 3.31 Tong hop dién 4p thdp nhét trén cac xuat tuyén ¢ ché do van hanh sau khi tai cu tric

khodang thoi gian 7h-17h

STT Xudttuyén | Uim (V) | Unmin(kV) | 9Umin (%) Diém nit
1 471QNH2 22.00 21,931 0,314 C53/3/8
2 474QNH 22.00 21,9 0,45 C43/57

Bang 3.32 Tong hop dién 4p thdp nhét trén cac xuat tuyén ¢ ché do van hanh sau khi tai cu tric

khoang thoi gian 17h-22h

STT Xudttuyén | Uim kV) | Unin(kV) | 9Umin (%) Diém nit
1 471QNH2 22.00 21,924 0,345 C53/3/8
2 474QNH 22.00 21,9 0,45 C43/57
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Bang 3.33 Tong hop dién 4p thdp nhit trén cac xuat tuyén ¢ ché do van hanh sau khi tai cdu tric
khoang thoi gian 22h-7h

STT Xudttuyén | Uim (V) | Unmin(kV) | 9Umin (%) Diém nut
1 471QNH2 22.00 21,96 0,18 C53/3/8
2 474QNH 22.00 21,93 0,318 C43/57

Bang 3.34 Tong hop ton thit cta ca 2 xudt tuyén trong 3 khoang thoi gian trude va sau tai cdu
trac vi tri cac tu bu

Vanhanhsaukhi | Vanhanhvéi | Do loi tdn that
Khoang thoi gian | xdc dinh diém | vi trf tu bu tbi
Xuét tuyén ) md tdi uu uu
471QNH2 va xuét AP(KW) AP(KW) SP(kW)
tuyén 474QNH 7h-17h 58.20 57.85 0,35
17h-22h 66,56 66,25 031
22h-7h 32,73 32,44 0,29

Tir két qua tong hop tir bang 3.27 dén 3.33 ta thiy két qua ton that trén toan ludi giam, dong thoi
dién ap thép nhét tai cac xuét tuyén déu tang 1én va tu két qua do loi tdn that nhu bang 3.34 ta tinh

dugc dién niang giam duoc trong 1 ngdy sau khi tai cdu triic vi tri cac tu bu 1a :

0A,=0,35x 10+0,31 x 5+0,29 x 9 =7,66 (kWh)

Nhu vy ta thdy sau khi tinh toan diém md tbi vu thi d6 loi ton that dién ning ting 1én rat nhiéu
so v&i trudong hop toi vu hoa vi tri cac tu bu mdc du kinh phi khong ton kém ma chi thay doi ket
cau ludi van hanh.

Nhu vay khi chiing ta thyc hién t6i wu héa diém mé trude sau d6 bu tdi wu thi lwong dién ning
ton that gidm dugc trong mot ngay la:

BAT | ygay ~OA1 TBA, =61.4+7.66 =69.06 kWh
ngay

3.9. PHAN TiCH HIEU QUA KINH TE CUA LUOI SAU KHI TOI UU

Vi viée thue hién bu tdi wu trude, sau d6 tién hanh toi wu hoa diém mo thi san luong dién
nang cia ludi giam trong mot ngdy s& 1a 68,21 kWh, nhung néu thyc hién t6i vu héa diém mo
trude, sau d6 tién hanh bu t6i vu thi san lwong dién ning cta ludi giam trong mot ngay s& 1a
69,06 kWh, cao hon so véi truong hop ta bu ti wu trudce. Vi vay ta chi thuc hién phan tich hi¢u
qua kinh té cua luéi voi trudng hop thuc hién tdi uvu hoa diém mé trude, sau d6 tién hanh bu tdi
uu.

Ta tinh dugc dién nang giam dugc trong 1 nam sau khi thyc hi¢n t6i vu ludi hién tai

BAS |,y =69:06x365 = 2521785 kWh
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Vi gia dién binh quan cua diéq luc Quy Nhon nam 2024 1a 2090 d/kWh ta tinh duoc sb tién
tiét kiém duoc sau khi thuc hién diém mo to1 wu trong 1 nam la:

Lnam

=8 Ay, X2090 = 25217.85x2090 = 52.705.306 (dong)

- Tong dung luong tu bu lap dit 1én ludi: Q = 300*4 = 1.200 (kVATr).

- Tong chi phi can dé lip dat ty bu 1én ludi (vi & d6 4n nay ta chi thay doi vi tri lip dat
tu bu cht khong thay doi tong dung lwong bu nén chi phi nay chi bao gém chi phi nhan
cong lap dat) :  Co = sb nhan cong*gia thué 1 nhan cong*sé ngay thué = 6¥600.000%*4 =
14.400.000 (dong).

- Chi phi bao tri 1.200 kVAr tu bu trng dong trong vong 1 nam (v&i chi phi bao tri mot
don vi tu bu tmg dong 13 4.000 ddng/kVAr.nim): Cre = 1200 * 4.650 = 5.580.000 (d6ng).

- Thoi gian ¢6 thé thu hdi vén: T = Co / Cinam = 0,27 nam = 3,24 théng

Viy sau hon 3 thing thi sé hoa vén va tién tiét kiém dwoc moi nim tie viéc thwe hién
t6i wu luéi la:

C —C =52.705.306—5.580.000 = 47.125.306 (ddng)

1nam bt
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KET LUAN

Vi viée thyuc hién bu tdi wu trudce, sau d6 tién hanh t6i wu hoa diém mo thi san luong dién
nang cua ludi giam trong mot ngay s& 1a 68,21 kWh, nhung néu thuc hién téi wu héa diém mé
trude, sau d6 tién hanh bu ti wu thi san lrong dién ning cua ludi giam trong mot ngay s& 13 69,06
kWh, cao hon so véi trudng hop ta bu tdi wu trudce, vay nén dé t6i vu hoa ludi dién thanh phd Quy

Nhon ta thuc hién mé t6i wu trude sau d6 bu tdi vu thi mang dién s& van hanh kinh té hon.

V6i nhitng giai phap trén, viéc giam ton thit dién ning trén ludi dién khu vuc thanh phd
Quy Nhon 14 ¢6 kha thi nham thyc hién hoan thanh muc tiéu giam ton that dién ning theo 10 trinh

ctia Tong cong ty Pién lyc mién trung giao dén nam 2025.

Viéc sir dung cac chuong trinh tinh toan da duoc sir dung lau nay nhur PSS/ADEPT sé két
hop vai viée thu thap s liu tir cac chuong trinh doc thong sb tir xa cac tram bién ap phan phdi s&
gitp viéc tinh toan chinh xéac va tiét kiém dugc rat nhiéu thoi gian trong cong tac thu thap s6 liéu

nham phuc vu cong tac tinh toan, quan ly van hanh va giam ton that di€n nang trén ludi dién.

Ngoai viéc tinh toan, st dung giai phap trong quan 1y van hanh nhu bu cong suat phan
khéng, tinh toan két ludi dé van hanh téi wu, nang cép cai tao ludi dién, can sir dung céc thiét bi

tiét kiém ning luong dé giam ton that dién nang trén ludi dién.

Dé tai co thé ap dung trong thuc té cho cac Dién luc dé giam ton that cong sudt, ton that

dién ndng, nang cao hi¢u qua kinh té cho ludi dién phan phoi.
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