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LOI CAM POAN
Chung toi cam doan ddy la cong trinh nghién ciru cua riéng chung toi.
Cdc s6 liéu va két qud néu trong dé dn la trung thuc va chiea timg dweoc ai céng bo
trong bdt ky cong trinh ndao khdc.

Nhom tac gia.

Tac gia 1 Tac gia 2
Nguyén Ngoc Bao Tam Nguyén Thanh Chuong
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LOI CAM ON
Chiing em xin giti 107 cam on sdu sdc dén khoa Dién truong Dai hoc Bdach khoa —
Dai hoc Pa chng da tao diéu kién thudn loi cho chung em dwoc hoc tdp va hoan thanh de
tai cho do dn tot nghiép nay. Pdc biét, ching em xin giti 167 cdm on chdn thanh nhdt dén
thay PGS.TS Nguyén Hitu Hiéu da tin tinh chi day, truyén dat kién thire va hwéng dan

chiing em trong qud trinh lam do dn tot nghiép.

Chiing em dd cé gdng vin dung nhitng kién thirc dd hoc dwoc va tim toi thém nhiéu
théng tin dé hoan thanh do én nay. Tuy nhién, do kién thirc con han ché va khéng cé nhiéu
kinh nghiém trén thuec tién nén khé tranh khoi nhitng thiéu sét trong bai lam. Rat kinh mong
quy thay, cé cho em thém nhitng gop ¥ dé do én ciia chiing em dwoc hoan thién hon. Chiing
em xin chdan thanh cam on!

Pa Niang, ngay 15 thang 06 nim 2025.
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LOI MO DPAU.

Luoi1 dién phan phéi la mot ph'?m cua hé théng di€n, chiu trach nhi€ém phan phéi dién
nang tir tram bién ap cao thé dén cac ho tiéu thy cudi cing nhu hd gia dinh, doanh nghiép,
va co s& cong nghiép. Vi cac cp dién 4p ha ap 0,4kV, trung ap 22kV, 35kV, Cao ap
110kV va cau triic mang luéi day dic dan dén viéc ton that dién ning tai ludi dién phan
phdi luon 16n hon luéi dién truyén tai tir 3+4 lan.

Tén that dién ning trén ludi dién phan phdi 13 van dé ton tai tir trude dén nay ludn
dugc cac Cong ty dién luc quan tAm va tim giai phap khic phuc van dé nay. Hién tai cac
cong tac giam ton thit dién ning dd va dang duoc trién khai nhim gbép phan tbi vu ludi
dién phan phdi. Hing nim, theo yéu cau ctia Téng cong ty Dién Lyc Mién ma cac Cong ty
dién luc sé& 1én ké hoach chi dao cac don vi Pién luc thudce quyén quan ly thuc hién cong
tac giam ton that dién ning dat duoc yéu cau dugc giao.

Gia Lai 12 mot tinh mién ndi phia bac ctia ving Ty Nguyén, mién Trung Viét Nam
va la tinh ¢6 dién tich 16n thtr hai Viét Nam. Tinh Gia Lai ciing dtng thir nhat vé dién tich
va dimg thtr hai vé dan sé ving Ty Nguyén. Nhitng nim gan day, Gia Lai c6 toc d6 phat
trién vé kinh té- xa hoi tuong ddi cao, dic biét voi sy tham gia cia nang lugng tai tao trong
5 nam tro lai day da gop phan thuc day sy phat trién kinh té cta tinh. Viéc thyuc hién cac
giai phap giam ton that dién ning ludi dién trung ap tinh Gia Lai xuéng mirc thip nhét, gop
phan nang cao chit lwong dién ning, dam bao cung cip dién phuc vu phat trién kinh té- xa
ho1 cua tinh.

Theo bao cao thyc hién ké hoach giam t6n that dién ning nam 2024 cua GLPC (
Cong ty Pién Lyc tinh Gia Lai). EVNCPC ( Tong cong ty Pién Lyc Mién Trung ) giao
cho GLPC 1a 3,9%, thyuc té GLPC thuc hién dugc 3,58% vuot ké hoach 0,32%. Cho thay
cong tac giam ton that dién ning ctia Cong ty dién lyc Gia Lai dat hiéu qua cao. Tuy nhién,
van con ton tai mot sd don vi tryc thude chua dat duoc theo ké hoach ndi bd ma Cong ty
dién lyc dé ra nhu: Dién Luc An Khé, Dién Luc Chu sé, Pién Luc Puc Co,...

Hiéu qua kinh té ctia viéc giam ton that dién ning ludi dién trung ap mang lai 13 rat
1d rang, n6 1a mot trong cac chi tiéu danh gia cong tic san xuat, kinh doanh ctia nganh dién
12 muyc tiéu phan d4u trong nhiéu nim qua ctia Cong ty Pién lyc Gia Lai néi riéng va nganh
dién noi chung. Hon nita, giam t6n that dién ning con c6 mot y nghia quan trong 1a gbp
phan giam t6n that dién ning con c6 mot ¥ nghia quan trong 1a gép phan nang cao chat
lugng dién nang.

T nhu cau sir dung di¢n cua cac hg phu tai va thyc trang nguén, ludi dién trung ap
tinh Gia Lai, d an thuc hién dénh gia, phan tich tinh hinh ton that dién nang, tim ra nguyén
nhan ton that dién ning va dé xuit cac giai phap nham giam ton that dién ning ludi dién

trung 4p tinh Gia Lai xuéng mirc thip nhat.
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D6 an tot nghiép nay tap trung nghién ciru Iy thuyét: cac 1y thuyét vé ton that dién
nang trén ludi dién. Tim hiéu, thu thap s6 liéu, phan tich hién trang nguén, ludi dién, nhu
ciu str dung dién ning va tinh hinh cung cap dién trén dja ban huyén Pirc Co noi chung va
2 xuat tuyén 471, 477 néi riéng. Két hop sir dung phan mém PSS/ADEPT mé phéng, tinh
toan t6n thit cong suit trén xudt tuyén 471, 477 luéi dién 22/0,4kV Huyén Pic Co, Tinh
Gia Lai.

Duya vao két qua tinh toan ton that cong suét, dé xuit cac giai phap lam giam ton
that cong suét va ap dung giai phap vao 2 xuit tuyén 471, 477 ludi dién trung ap 22/0,4kV
huyén Dtrc Co, tinh Gia Lai.
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CHUONG 1: TONG QUAN VE LUOI PIEN 22KV HUYEN PUC CO - GIA
LAL
1.1. Khai quat vé dic diém tw nhién, kinh té - xi hdi ciia Huyén Pirc Co.
1.1.1. Pic diém ty nhién cia Huyén Pirc Co.

Gia Lai 12 mot tinh mién nai phia bac ctia ving Tdy Nguyén, mién Trung Viét Nam
va la tinh c6 dién tich 16n thir hai Viét Nam. Tinh Gia Lai ciing dtng thir nhat vé dién tich
va dimg thir hai vé dan s6 ving Tay Nguyén. Thi phii cia tinh 1a thanh phé Pleiku.

Huyén Buc Co ¢ phia tay cua tinh Gia Lai, c6 vi tri dia 1y:

- Phia dong va phia nam giap huyén Chu Prong
- Phia tiy giap Vuong qubc Campuchia véi duong bién gidi dai khoang 35 km
- Phia bac giap huyén Ia Grai.

Huyén Ptic Co ¢6 tong dién tich tw nhién 1a 724,28 km?, dan s6 naim 2023 12 81.673
nhéan khau. Huyén Puc Co ¢6 10 don vi hanh chinh cép xa truc thude, bao gém thi tran
Chu Ty (huyén ly) va 9 xa: Ia Din, Ia Dom, Ia Dok, Ia Kla, Ia Krél, Ia Kriéng, Ia Lang, Ia
Nan, Ia Pnon.

Huyén ndm trong ving c6 dic diém khi hau nhiét déi gié mua cao nguyén, trong
nim c6 hai mua rd rét: mia mua(bat dau tir thang 5 dén thang 11), mua kho bat dau tir
thang 12 dén thang 4 nam sau). Nhiét 4o binh quan 24°C, do Am trung binh 81%, lugng
mua trung binh 1500—1600 mm, co ban thuan loi cho viéc phat trién san xuat néng nghiép
va 1lam nghiép.

1.1.2. Dic diém vé Kkinh té - xi hdi ciia Huyén Pirc Co.

Puc Co 1a mot huyén mién nai, da sé dan cu 13 lao dong phd thong, 1am nuong ray
hoic lao dong trong cac nganh nghé nong, 1am nghiép. Cac hinh thirc trong rimg,trong ciy
cong nghiép kha phat trién,cac cdy trong phd bién nhu Ca phé, Cao su, Ho tiéu, Khoai mi,
... Chan nudi kém phat trién.

Téc d6 tang truong kinh té binh quan hang nam dat 12%; thu nhap binh quan dau
nguoi 10,7 triéu ddng/nam; thu ngan sach binh quan ting 27,2%/nam; ty 1& ho nghéo hang
nam giam binh quan 5,44%.

Nim 2024, toan huyén gieo trong dugce hon 37.780 ha cay trong céc loai, dat 101,3%
ké hoach, ting 1.432.4 ha so v6i nam 2023. Cu thé, vu Pong Xuan 2023-2024, ngudi dan
gieo tréng 548,9 ha cay tréng cac loai, dat 133,9% ké hoach, dat 97,8% so véi cung ky nam
trude. Con vu mua 2024, téng dién tich gieo tréng la 3.553,7 ha cay tréng cac loai, dat
120,9% ké hoach, ting 358,53 ha so v&i cung ky nam 2023.

Tinh dén ngay 30-11-2024, ba con ndng dan da thu hoach duogc 2.157,34 ha cay

trong cac loai, dat 68% dién tich gieo trong trong vu mua 2024.
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1.1.3. Pinh huwéng phat trién kinh té xa hdi ciia Huyén Pirc Co trong twong
lai.

Hién nay, Huyén Prc Co dang tip trung phat trién nhitng tiém ning, loi thé vé kinh
té. Huyén ludn thiic day wu tién phat trién cac nganh néng nghiép cha yéu chiém ti trong
16n nhu trong cac cay cong nghiép nhu ca phé, cao su, ho tiéu. .. va cac nganh cong nghiép
ché bién nham thuc day phét trién thanh cac nhém nganh kinh té chinh cia Huyén. Thoi
gian t6i, Huyén dé xuat phét trién ty trong nong-1am nghiép va thily san chiém 40,15%;
cong nghiép va xay dung chiém 20,39%; thuong mai, dich vu chiém 39,5%. Téng dién tich
gieo trong dat 37.780 ha ciy trong céc loai.

V& x3 hoi, dia phuong ciing duy tri mdi quan hé d6i ngoai véi huyén Oyadav (tinh
Ratanakiri, Vuong qudc Campuchia); chi dao cac luc lwong vii trang, cac xa bién gidi duy
tri moi quan hé véi luc lwong chiic ning va cac xa doi bién nham ting cudng moi doan két,
g6p phan dam bao an ninh bién gidi, gilt ving chi quyén qubc gia. Chat luong gido duc
va dao tao dugc nang 1én; chinh sach an sinh xa hdi dugc quan tdm thuc hién dﬁy du, kip
thoi. An ninh chinh tri, trat ty an toan xa héi duoc gitr vitng, khong xay ra vu viéc phuc
tap, dot xuat, bat ngo.

1.2. Gidi thiéu chung lwédi dién trung ap Pire Co.
1.2.1. Nguon cép.

bién luc Btrc Co hién dang quan 1y van hanh hé¢ théng ludi dién véi trén 323 km
duong day trung ap, trén 253 km duong diy ha ap va 345 tram bién ap phu tai véi tong
cong suit trén 83 MVA, cip dién cho hon 21.000 khach hang trén dia ban huyén Bic Co,
mot phan x4 Ia Puch (huyén Chu Prong) va mot phan xa Ia Chia (huyén Ia Grai). Véi quy
mé d6, Pién luc Pic Co ludn ¢ gang van hanh ludi dién dam bao yéu cau ki thuat; dam
bao ty 1¢ ho st dung dién thudng xuyén, an toan tir cc ngudn trén 98% (theo tiéu chi s6 4
ctia bo tiéu chi qubc gia vé xa hoi nong thon méi giai doan 2021-2025).

Lué6i dién phan phdi trung 4p Huyén Pirc Co dugc cung cap dién tir tram bién ap
110kV Birc Co voi tong cong suét tram 1a 65MVA nhan qua tram ngudn 500kV Pleiku.
Gom 2 may bién ap T1/25MVA va T2/40MVA vén hanh song song, cap dién cho 3 thanh
cai C41, C42 chia thanh 8 xuat tuyén cip 22kV va thanh cai C31 dau ndi vé6i ludi dién
Campuchia phuc vu cho muc dich kinh doanh xuyén qubc gia.

1.2.2. Phu tai.
Ludi dién huyén Pirc Co hién nay dang thyc hién chirc ning cung cap dién ning
cho toan Huyén v4i1 2 nhém phu tai chinh:
- Phu tai Sinh hoat: Phu tai nay chiém phan 16n trong ludi dién phan phdi. Phy tai

nay hau hét nim doc theo cac duong qudc 10, dudng tinh va dudng tu quan. khién
cho hiéu qua dau tu dudng day cip dién khong cao. V&i phan 16n thoi gian sir
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1.2.3.

dung cong suit cuc dai thap nén cac thiét bi thudng chay non tai 1 thoi gian dai.
Bén canh d6 con ¢6 mot sb ho dan dung dién dé phuc vu cho vi¢e tudi nude cac
ciy nong san theo mua vy nén thoi gian lam viéc ctia may bién ap rat it. Thém vao
do, mot phﬁn trong phu tai sinh hoat l1a phu tai lang, phu tai c6 mat do kha thua
thot thuong 1a cac khu vuc ctia bang lang nguoi dia phuong cung véi dé 1a cong
suat phu tai khong cao voi thoi gian sir dung cong suat khong théng nhét so voi
cac nhom phu tai con lai. Vi vdy ma s€ dugc ddc riéng vao mdt nhom tai trong
qua trinh tinh toan.

Phu tai cong nghiép: phu tai nay bao gdm cac nha may ché bién mil cao su, xir 1y
nuodc thai va cac nha may xi nghiép tu nhan hoat dong trén dia ban huyén. nhom
phu tai nay hoat déng voi cong suét 16n va lién tuc ca ngay va dém .

Khdi lwong thiét bi.

Theo bao cdo quan i ki thuat ludi dién ctia Bién Luc Duc Co, téng khoi luong thiét

bi lap dat trén ludi dién bao gom : Puong diy, may bién ap, tu bu va cac thiét bi phu tro

khac dugc thong ké nhu sau.

a. Pudng day.
Khoi lwong thiét bi
Pon vi
STT H L ]
Jng myce tinh N.Dién | K.Hang Téng
1 | Puong diy trén khong 22-35kV Km 271,724 53,657 325,380
Pudng day 35KV Km 20,850 1,634 22,484
Pudng day 22KV Km 250,874 | 52,023 302,896
2 | Cip ngim trung thé 22-35kV Km 0,726 0,125 0,851
Cap ngam 35kV Km 0,000 0,100 0,100
Cap ngam 22kV Km 0,726 0,025 0,751
3 | Puong day 0,2-0,4KV Km 259,900 10,105 270,005
4 | Cap ngidm ha thé Km 0,000 0,000
5 | Day chong sét Km 13,571 1,214 14,785
Bang 1.1: Thong ké khoi lwong ddy dan trén ludi.
b. Tram bién ap.
ST Hane M Bom i tinh Khoi lwong thiét bi
e e on vitn N.Pién K.Hang Tong
1 | Tram biénp phan Tram 241 113 354
phoi :
+ Téng MBA May 245 113 358
+ Tng Dung luong KVA 35.165 52.350 87.515
2 - Tram 35/0,4KV Tram 1 15 16
+MBA May 1 15 16
+ Dung lugng KVA 100 13.300 13.400
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3 - Tram 22/0,4KV Tram 240 98 338
+ MBA May 244 98 342
+ Dung lugng KVA 35.065 39.050 74.115

Bdng 1.2: Thong ké khoi lwong MBA trén ludi.

c. Tu bu.
STT Hang myc Don vi N.Dién Khﬁli(l.lll-’lgz:::lggthiét . Téng

Tu bu

1 - Tu bis 22KV 0 0
+86 lugng cum Cum 6 0 6
+ Tong dung luong Kvar 1.800 0 1.800

2 - Tu bis 6KV 0
+S6 lwgng cum Cum 0
+ Tong dung luong Kvar 0

3 - Tu bii 0,4KV 0
+ 86 luong cum Cum 73 94 167
+ Tong dung luong Kvar 2.560 10.655 13.215

4 May cit tu bu May 5 0 5

Bang 1.3: Tho”'ng ké 56 liéu tu bu trén ludi dién.

d.  Cac thiét bi phu tro.

Khoi lwgng thiét bi
STT H Pon vi : : z
Jng myce v N.Dién K.Hang Tong
1 Recloser May 23 4 27
2 LBS Bo
+ Kiéu kin B
+ Kiéu ho B
3 DCL Bo 25 1 26
4 LTD Bo 0 0 0
5 Bo TU Bo 19 0 19
6 Bo TI Bo 2 0 2
7 Bo MOF Bo 0 20 20
8 FCO/LBFCO Bo 299 138 437
+ Duong day Bo 58 26 84
+ TBA Bo6 241 112 353
+ Thiét b B 0 0 0
9 2(ijlzlong sét van trung Bo 328 120 448
+ DPuong day Bo 64 7 71
+ TBA Bo 241 113 354
+ Thiét b B 23 23
10 Tru dién trung ap Cot 4.799 971 5.770
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11 | Tru dién ha 4p Cot 6.197 0 6.197

12 Ap td mat Cai 178 32 210

Bdng 1.4: Thong ké cdc thiét bi phu tro trén ludi.
1.3. Thuec trang van dé ton that dién ning lwéi dién 22kV Pire Co.
1.3.1. Pién thwong pham.

Dién thuong pham 13 dién ning duoc cac cong ty dién luc ban cho cac doanh nghiép,
t6 chirc va ngudi tiéu dung dé st dung trong cac hoat dong san xuat, kinh doanh va tiéu
dung hang ngay.

Theo bao c4o ton that dién ning thang 12 nim 2024 tong san luong dién nhan cia
Pién luc Pirc Co 13 10.640.173 kWh. Qua qua trinh truyén tai dién ning dén khach hang,
san luong dién thuong pham dat 10.439.773 kWh.

1.3.2. Ty I ton that.

Ty 1€ ton that dién nang la chi s6 thé hién mirc do dién nang bi méat mat trong qua
trinh truyén tai va phan phdi tir nha may dién dén nguoi tiéu dung. Trong ludi dién phan
phdi trung ap, nhitng thanh phan chinh gy ra ton that dién nang chi yéu l1a day dan va may
bién ap phu tai. Pdi voi ludi dién Puc Co, khdi luong dién nang bi ton that 1a 200.400
kWh tuong duong véi ti 18 ton that 13 1,88% ( Dién t6n that/ Dién nhan)

1.3.3. DPanh gia két qua thue hién giam ton that dién niing.

Theo bao cio ton that dién ning thang 12/2024 cua Pién Lic Puc Co, cong tac
giam ton that dién nang da duoc thyc hi¢n tuong ddi tdt theo chi tiéu giam tdn that cta
Cong ty Pién Luc Gia Lai . Song, van con t6n tai mot s6 xudt tuyén co ty 18 tong that
chua dat dung ké hoach duogc giao nhu: XT 471, XT 477. Hién nay Dién Lyc buc Co
van dang thue hién cong tac giit cho ty 18 ton that dién ning cac xuit tuyén giam dang
theo ké hoach dugc giao. PBic biét, ddi voi 2 xuit tuyén trén can duoc khao sat, tinh toan
va dua ra nhitng giai phéap thich hop dé giam ti 18 ton that xudng thap hon, gop phan tdi
uu ludi dién Duc Co.

1.4. Thuec trang xuat tuyén 471 va 477 dén thang 1/2025 lw6i 22kV Pire Co.
1.4.1. So @b tirng xuat tuyén.
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a. Xuit tuyén 471.

Xuét tuyén 471 nhan dién tr thanh cai C41 tram 110kV buc Co. Cung cép dién
nang cho phuy tai thuéc khu vuc sau: 1 phén thi trin Chu Ty, Ia Dok, Ia K’la.
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Hinh 1.1: So d6 nguyén li xudt tuyén 471.

SVTH: NGUYEN NGQC BAO TAM GVHD: PGS.TS NGUYEN HU'U HIEU

NGUYEN THANH CHUONG 10




PO AN TOT NGHIEP.

b. Xuit tuyén 477.
Xuét tuyén 477 nhan dién tur thanh cai C41 tram 110kV Buc Co. Cung cép dién

nang cho phu tai thudc khu vuc sau: Ia Lang, Ia Din, Ia Krel.

TRAM 110KV PUC OO
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Hinh 1.2: So do nguyén Ii xuat tuyén 477.
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1.42. Tram bién ap tiéu thu.
a. Xuét tuyén 471.
Xuat tuyén 471 bao gdbm 64 MBA phu tai:

Tén From To So cap | Thir cap | Phase | Loai MBA Cong suat 1 pha
C2CTy74 136 136-1 22,00 0,40 | ABC | T100-22/04 33,33
C1-2CTy74 146A 146A-1 22,00 0,40 | ABC | T160-22/04 33,33
C8CTy74 58/153 58/153-1 22,00 0,40 | ABC | T100-22/04 33,33
Doklah 218/1/14 218/1/14-1 22,00 0,40 | ABC | T160-22/04 53,33
LeKim 218/1/40 218/1/40-1 22,00 0,40 | ABC | T100-22/04 33,33
LSungNho 218/22/6 218/22/6-1 22,00 0,23 | CA T37.5-22/2*0 18,75
LSunglon 218/32 218/32-1 22,00 0,23 | CA T50-22/2*0.2 25
laDok 221 221-1 22,00 0,40 | ABC | T160-22/04 53,33
LangDo 307 302-2 22,00 0,23 | CA T50-22/2*0.2 25
Langghe 287 287-1 22,00 0,23 | CA T50-22/2*0.2 25
LangMoi 239/8 239/8-1 22,00 0,23 | B T25-22/0.23 25
Tran6 2X 1014 1015 22,00 023 | A TRANSS50(1pha 50
Tran24 2X 1112 1114 0,40 22,00 | CA TRANSS50(1pha 25
NMCB74 161/8 161/8-1 22,00 0,40 | ABC | T750-22/04 250
IAKLA2 85A 85A-1 22,00 0,40 | ABC | T160-22/04 53,33
SUNGKEP 73A 73A-1 22,00 0,40 | ABC | T160-22/04 53,3
CTY74 102 102-1 22,00 0,40 | ABC | T250-22/04 83,33
DOIICTY74 163A 163A-1 22,00 0,40 | ABC | T100-22/04 33,33
Sungle 63-2 63-3 22,00 0,40 | ABC | T160-22/04 53,33
SungTung 66-1 66-2 22,00 0,40 | ABC | T160-22/04 53,33
Dokngol 237 237-1 22,00 0,40 | ABC | T75-22/04 25
LangSungl2 218/42 218/42-1 22,00 0,23 | CA T50-22/0.23 25
CoquanCty74 95 Coquan 22,00 0,40 | ABC | T100-22/04 33,33
Doi3cty74 95/1-1 95/1-2 22,00 0,40 | ABC | T100-22/04 33,3
TBom74 160/1 160/1-1 22,00 0,40 | ABC | T100-22/04 33,3
DokLah2 218/1/3 218/1/3-1 22,00 0,40 | ABC | T100-22/04 33,3
C4Cty74 101/1 101/1-1 22,00 0,40 | ABC | T250-22/04 83,33
Channuoibo74 95/21/19 95/21/19-1 22,00 0,40 | ABC | T320-22/04 106,66
Nghiatrang 43 43-1 22,00 0,40 | ABC | T160-22/04 53,33
IAMANG 157A/2 157A/2-1 22,00 0,40 | ABC | T100-22/04 33,33
NMCB74S02 161/8 161/10 22,00 0,40 | ABC | T750-22/04 250
LeKim2 218/1/22A | 218/1/22A-1 22,00 0,40 | ABC | T100-22/04 33,33
LANGTANG 171/11 171/11-1 22,00 0,23 | CA T25-22/2*%0.2 12,5
IAKLA 80 80-1 22,00 0,40 | ABC | T160-22/04 53,33
LamToc 101/26 101/26-1 22,00 0,40 | ABC | T250-22/04 83,33
LAMTOC2 101/57 101/57-1 22,00 0,40 | ABC | T100-22/04 33,33
KHUCN 101/72 101/72-1 22,00 0,40 | ABC | T160-22/04 53,33
NGUYENHIEU | 101/76/2 101/76/2-1 22,00 0,40 | ABC | T75-22/04 25
ThuyTuanPhat 101/72/5 101/72/5-1 22,00 0,40 | ABC | T250-22/04 83,33
XMLLANG 259A/1 259A/1-1 22,00 0,23 | CA T50-22/2*%0.2 25
LANGLANG 252 252-1 22,00 0,40 | ABC | T100-22/04 33
LANGMOI2 239/8 239/8-2 22,00 0,23 | B T25-22/0.23 25
LANGPOONG?2 | 218/46A 218/46A-1 22,00 0,23 | CA T50-22/2%0.2 25
LANGPOONG | 218/53 218/53-1 22,00 0,23 | CA T50-22/2%0.2 25
Truongdaynge 42/5 42/5-1 22,00 0,40 | ABC | T100-22/04 33
DOKNGOL2 242/1 242/1-1 22,00 0,40 | ABC | T100-22/04 33
LANGGHE2 298 298-1 22,00 0,23 | CA T50-22/2%0,2 25
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LGHE3 280A 280A-1 22,00 0,40 | CA T50-22/2*%0,2 25
LANGDO 307 302-1 22,00 0,23 | CA T50-22/2*0,2 25
AnhhungNup 42/12 42/12-1 22,00 0,40 | ABC | T100-22/04 33,33
HThucKhang 42/24 42/24-1 22,00 0,40 | ABC | T100-22/04 33,33
TDP72 17-2 17/2-1 22,00 0,40 | ABC | T160-22/04 53,33
TDP71 17-1 17/2-2 22,00 0,40 | ABC | T160-22/04 53,33
Cachmang 58A 58A-1 22,00 0,40 | ABC | T250-22/04 83,33
SungKep2 73-1 73-2 22,00 0,40 | ABC | T100-22/04 33
CauSon 93A 93A-1 22,00 0,40 | ABC | T160-22/04 53,3
Doanket 101/8/11 101/8/11-1 22,00 0,40 | ABC | T160-22/04 53,33
HongTrucGL 156A/2 156A/2-1 22,00 0,40 | ABC | TRANS400 1333
TranTrungDoa 171/8-1 171/8/1 22,00 0,40 | ABC | T160-22/04 53,33
TaDok2 214A 214A-1 22,00 0,40 | ABC | T100-22/04 33,3
LangSungl3 218/26A 218/26A-1 22,00 0,23 | CA T50-22/0.23 25
LangPoongnho 218/45/26 | 218/45/26-1 22,00 0,23 | CA T50-22/0.23 25
LANGPOONG3 | 218/71 218/71-1 22,00 0,23 | CA T50-22/2*0.2 25
LeHongHa 218/3/16/1 | 218/3/16/1-1 22,00 0,40 | ABC | T320-22/04 106,66
Bdng 1.5: Théng sé mdy bién dp phy tdi xudt tuyén 471.
b.  Xuit tuyén 477.
Xuat tuyén 477 bao gdbm 34 MBA phu tai:
Tén From To So cip T};n,r Phase Loai MBA Cong suat 1
cap pha
TD MC4731aLang NODE49 4X 22,00 0,23 | A TRANS10 3,33
Ditrong1 T202 NODEG61 4X 22,00 0,40 | ABC | T160-22/04 53,33
L.Ditle2 T236 NODE64 4X 22,00 0,40 | ABC | T160-22/04 53,30
Langgao2 T352 NODES7 4X 22,00 0,23 | CA T50-22/2*%0.2 25,00
T2dongtam T166 NODERS9 4X 22,00 0,40 | ABC | T160-22/04 53,30
LANGA 135/61 NODE98 4X 22,00 0,23 | CA T37.5-22/2*0 18,70
LANGGON T135/74 NODEI100 _4X 22,00 0,23 | CA T50-22/2x0.2 25,00
dongtaml NODE79 _4X NODES0 4X 22,00 0,40 | ABC | T160-22/04 53,33
congty75 T68 NODE106_4X 22,00 0,40 | ABC | T100-22/04 33,33
Ngole2 NODE!14 4X | NODEI15 4X 22,00 023 | B T50-22/0.23 50,00
L.Krol NODE120 4X NODEI121 4X 22,00 0,23 | CA T37,522/0,4 18,75
L.Krel 35/50 NODEI123 4X 22,00 0,23 | CA T75-22/2x0.2 37,50
IAKREL T25 NODEI125 _4X 22,00 0,40 | ABC | T160-22/04 53,33
IaPon NODE1562 NODE1563 22,00 0,40 | ABC | T160-22/04 53,33
NMCBCS_Cty75 | 47-5 NODES 22,00 0,40 | ABC | T560-22/04 186,66
LangPhan T286/9 NODEI13 22,00 0,40 | CA T75-22/2*%0.2 37,50
LangPhan2 286/8b/12 NODE74 4X 22,00 0,23 | CA T40-22/2*%0.2 20,00
ThonlALAM T20A NODES9 22,00 0,40 | ABC | T100-22/04 33,30
NGORONG2 T57B NODE1506 22,00 0,40 | ABC | T160-22/04 53,30
DOIICTY75 T80 NODE92 22,00 0,40 | ABC | T160-22/04 53,30
LangA So2 NODE98 135/67 22,00 0,40 | CA T50-22/2*%0.2 25,00
L.GAO3 NODE102 NODEI101 22,00 0,23 | CA T25-22/2*%0.2 12,50
Su320 244B/26 NODE67 4X 22,00 0,40 | ABC | T100-22/04 33,33
D2 NODE3 NODE4 22,00 0,40 | ABC | T160-22/04 53,33
MHThang 135/33/30 NODE209 22,00 0,40 | ABC | T100-22/04 33,33
Coquan75 NODE217 NODE197 22,00 0,40 | ABC | T160-22/04 53,33
Dittu2 T180 NODES9 4X 22,00 0,40 | ABC | T100-22/04 33,33
Doi3cty75 135/33/63 NODE1508 22,00 0,40 | ABC | T250-22/04 83,30
IaKrel2 T33A NODE203 22,00 0,40 | ABC | T250-22/04 53,33
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LangDe2 T309/27 NODE258 22,00 0,40 | CA T50-22/2%0.2 25,00
DITTU T186 NODE265 22,00 0,40 | ABC | T100-22/04 33,33
Ngolel T60B-13 NODE260 22,00 0,40 | ABC | T160-22/04 53,33
LANGBLANG 135-7 NODE27 22,00 0,40 | ABC | T100-22/04 33,33
TALANG2 NODE71 4X NODE208 22,00 0,40 | ABC | T100-22/04 33,33
DONGTAM4 T134A NODE213 22,00 0,40 | ABC | T100-22/04 33,33
BTSLLANG 309/45 NODE100 22,00 0,23 | CA T15-22/0.23 7,50
THANHGIAO T47/1 NODE230 22,00 0,40 | ABC | T160-22/04 53,33
Dinhnup 35/26 NODEI1 22,00 0,23 | CA T25-22/2*%0.2 12,50
XLNT75 NODEI117 4X NODE9 22,00 0,40 | ABC | T250-22/04 83,33
NMCBSO2 T47/6A/1 NODEI10 22,00 0,40 | ABC | T320-22/04 106,70
IALANG T272 NODE70 4X 22,00 0,40 | ABC | T160-22/04 53,00
DITLE T253A NODE7 22,00 0,40 | ABC | T100-22/04 33,33
Langde3 NODE78 4X NODE6 22,00 0,40 | CA T50-22/0.23 50,00
PHAVANVIET T33/1 135/33/88 22,00 0,40 | ABC | T100-22/04 33,00
NGORONG3 T415/3 NODE16 22,00 0,40 | ABC | T250-22/04 83,33
THANHGIAO3 T50A NODEI18 22,00 0,40 | ABC | T100-22/04 33,00
LANGGAO2S02 | T352 NODE20 22,00 0,40 | CA T25-22/2%0.2 12,50
LBLANG?2 NODE95 NODE23 22,00 0,40 | ABC | T100-22/04 33,00
TAGON 33/88 NODE231 22,00 0,40 | ABC | T160-22/04 53,33
TAGON2 133/81 NODE267 22,00 0,40 | ABC | T250-22/04 83,33
TAGON3 T133/71 NODE25 22,00 0,40 | ABC | T100-22/04 33,33
LANGNEH2 135/36 NODEI12 22,00 0,23 | CA T75-22/2*.02 37,50
LANGNEH 135/51 NODE15 22,00 0,23 | CA T75-22/2*%0.2 37,50
TALAM2 T12 NODE17 22,00 0,40 | ABC | T100-22/04 33,00
HONGHIANGO | NODE24 NODE26 22,00 0,40 | ABC | T100-22/04 33,00
L.KROL2 35/47 NODE28 22,00 0,23 | CA T50-22/2%0.2 25,00
LKHOP2 T24/11 NODE30 22,00 0,40 | ABC | T100-22/04 33,00
NVLUONG 35A-1 NODE31 22,00 0,40 | ABC | T250-22/04 83,30
LGON T135/74 NODE29 22,00 0,40 | CA T50-22/2x0,2 25,00
LA NODE32 135/61 0,40 22,00 | CA T50-22/2x0,2 25,00
Dittu3 T180 NODE61 4X~ 22,00 0,40 | ABC | T160-22/04 53,33
Huyendoi NODE24~ NODEI123 4X~ 22,00 0,23 | ABC | T75-22/0,4 37,50
Langde4 T309/27 NODE6~ 22,00 0,40 | CA T50-22/0.23 50,00
NguyenCanhDi NODEI114 4X~ | NODEI10~ 22,00 0,40 | ABC | T320-22/04 106,70
QuyetThang NODE44 NODE230~ 22,00 0,40 | ABC | T160-22/04 53,33
Thongnhat NODEI114 4X~~ | NODE18~ 22,00 0,40 | ABC | T100-22/04 33,00
ChuTyl NODEI126 4X NODEI127 4X 22,00 0,40 | ABC | T250-22/04 83,30
Ditrong?2 T214 NODE62 4X 22,00 0,40 | ABC | T160-22/04 53,33
DongTam?2 T146 NODE91 4X 22,00 0,40 | ABC | T160-22/04 53,33
Dongtam3 T100 NODEY% 22,00 0,40 | ABC | T160-22/04 53,33
Langde NODE78_4X NODES3_4X 22,00 0,40 | CA T50-22/0.23 50,00
Langgao T341 NODE®84 4X 22,00 0,40 | CA T50-22/0.23 50,00
Langkluh T309 NODE76_4X 22,00 0,40 | ABC | T160-22/04 53,00
Langkhop T457/4 NODE19 22,00 0,40 | ABC | T250-22/04 53,33
Ngorong T64 NODE110 4X 22,00 0,40 | ABC | T100-22/04 33,00
THANHGIAO2 T42A NODES5 22,00 0,40 | ABC | T160-22/04 53,33
THANHTAN T415/37 NODE21 22,00 0,40 | ABC | T160-22/04 53,33
Langgao4 T337 NODE14 23,70 0,40 | ABC | T160-22/04 53,00

Bdng 1.6: Théng sé mdy bién dp phu tdi xudt tuyén 477
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1.4.3. Duwong day.
a. Xuét tuyén 471.

Tén From To Clagum()ial Phase Loai day (Ohl;:/)km) (Ohr)fl;)Km)
Linell7 4X 101 95 0,4470 | ABC | ACSR-150/19 0,2046 0,3362
Linel19 4X NODECty74 102 0,8360 | ABC | ACSR-150/19 0,2046 0,3362
Linel20 4X 136 NODEDCLCty74 2,4680 | ABC | ACSR-150/19 0,2046 0,3362
Linel22 4X 160 146A 1,1340 | ABC | ACSR-150/19 0,2046 0,3362
Linel23 4X 171 163A 0,6570 | ABC | ACSR-150/19 0,2046 0,3362
Linel27 4X 218/1 218/1-1 0,2500 | ABC | XLPE-185-AL 0,1574 0,3309
Linel28 4X 218/1/3 218/1-2 0,1350 | ABC | XLPE-185-AL 0,1574 0,3309
Linel31 4X 218/22-1 218/22/6 0,5180 | CA XLPE-70-AL 0,4430 0,3674
Linel36 4X 58/153 204B 0,9290 | ABC | XLPE-150-AL 0,1944 0,3375
Linel24 4X 221 218 0,2100 | ABC | XLPE-70-AL 0,4430 0,3674
Linel4l 4X 239 237 0,1510 | ABC | XLPE-70-AL 0,4430 0,3674
Linel47 4X 239DCL 239/8 0,6890 | B XLPE-70-AL 0,4430 0,3674
LinelaKrel DCL400-1 Takrell 1,5570 | ABC | ACSR-70/11 0,4218 0,3606
Line575 161-1 161/8 0,4000 | ABC | ACSR-70/11 0,4218 0,3606
Linel2 NODE269 4X | NODE40 0,1600 | ABC | ACSR-150/19 0,2046 0,3362
Line48 66 66-1 0,0250 | ABC | XLPE-70-AL 0,4430 0,3674
Line54 101 101/1 0,5500 | ABC | XLPE-70-AL 0,4430 0,3674
Line55 101 102 0,0650 | ABC | ACSR-150/19 0,2046 0,3362
Line50 95/21/1 95 1,4310 | ABC | ACSR-70/11 0,4218 0,3606
Linel6 63-1 63-2 0,7240 | ABC | XLPE-70-AL 0,4430 0,3674
Linel9 95/1 95/1-1 0,4960 | ABC | ACSR-70/11 0,4218 0,3606
Line21 160-1 160/1 0,0200 | ABC | ACSR-70/72 0,4194 0,3416
Line22 161 160 0,1410 | ABC | ACSR-150/19 0,2046 0,3362
Line23 163A 161 0,1690 | ABC | ACSR-150/19 0,2046 0,3362
Line30 171 58/153 1,9850 | ABC | XLPE-150-AL 0,1944 0,3375
Line31 218/1/14 218/1/3 0,8220 | ABC | XLPE-185-AL 0,1574 0,3309
Line37 218/26A 218/32 0,8470 | CA XLPE-70-AL 0,4430 0,3674
Line52 218/42 218/45 0,2910 | CA XLPE-70-AL 0,4430 0,3674
Line94 218/45-1 218/45/26 1,4420 | CA XLPE-70-AL 0,4430 0,3674
Linel22 221DCL 237 0,5150 | ABC | XLPE-70-AL 0,4430 0,3674
Linel23 298 307 0,8330 | CA XLPE-70-AL 0,4430 0,3674
Line89 218/42 218/32 0,5670 | CA XLPE-70-AL 0,4430 0,3674
Linel53 298 287 0,8360 | CA XLPE-70-AL 0,4430 0,3674
Linel65 95/21/1 95/21/19 0,9870 | ABC | ACSR-70/11 0,4218 0,3606
Line42To43 42 43 0,1180 | ABC | ACSR-150/19 0,2046 0,3362
Linel91 42 42/5 0,2600 | ABC | ACSR-70/11 0,4218 0,3606
Line211 218/1/22A 218/1/40 1,3040 | ABC | XLPE-185-AL 0,1574 0,3309
Line59 171/8 171/11 0,1520 | CA ACSR-50/8 0,5951 0,3714
Line215 218/1-1 218/22 0,7700 | CA XLPE-70-AL 0,4430 0,3674
Line218 93A 95 0,8910 | ABC | ACSR-150/19 0,2046 0,3362
Line73ATo80 | 73A 80 0,5510 | ABC | ACSR-150/19 0,2046 0,3362
Line197 80 85A 0,4710 | ABC | ACSR-150/19 0,2046 0,3362
Line63To66 63 66 0,2480 | ABC | ACSR-150/19 0,2046 0,3362
Line219 157A/2 136 0,1480 | ABC | ACSR-70/11 0,4218 0,3606
Linel3 252 252DCL 0,5270 | CA XLPE-70-AL 0,4430 0,3674
3To39 39-1 3 0,3690 | ABC | XLPE-185-AL 0,1574 0,3309
Line32 472-70 101/26 0,9420 | ABC | XLPE-185-AL 0,1574 0,3309
Line33 101/26 101/57 1,6640 | ABC | XLPE-185-AL 0,1574 0,3309
SVTH: NGUYEN NGQC BAO TAM GVHD: PGS.TS NGUYEN HUU HIEU
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Line34 101/57 101/72 0,8260 | ABC | XLPE-185-AL 0,1574 0,3309
Line35 101/72 101/76 0,1760 | ABC | XLPE-185-AL 0,1574 0,3309
Line38 101/76 472/1 0,1390 | ABC | XLPE-185-AL 0,1574 0,3309
Line39 101/72 101/72/5 0,1500 | ABC | XLPE-70-AL 0,4430 0,3674
Line57 1 NODE212 0,0390 | ABC | AC240 0,1460 0,3080
Line68 214A 218 1,1250 | ABC | ACSR-70/11 0,4218 0,3606
Line64 259A 259A/1 0,0080 | CA XLPE-70-AL 0,4430 0,3674
Line75 218/45 218/46A 0,1000 | CA XLPE-70-AL 0,4430 0,3674
Line76 218/46A 218/53 0,5380 | CA XLPE-70-AL 0,4430 0,3674
Line85 239 242 0,2800 | ABC | XLPE-70-AL 0,4430 0,3674
Line86 242 252 0,8350 | ABC | XLPE-70-AL 0,4430 0,3674
Line87 242 242/1 0,0510 | ABC | XLPE-70-AL 0,4430 0,3674
Line82 280A 287 0,4980 | ABC | XLPE-70-AL 0,4430 0,3674
Line88 259A 280A 2,2790 | ABC | XLPE-70-AL 0,4430 0,3674
Linel 218/1/40 218/1/54/1 0,9200 | ABC | XLPE-120-AL 0,2459 0,3449
Line2 218/1/54/1 218/1/54/2 0,0460 | ABC | XLPE-120-AL 0,2459 0,3449
Line3 218/1/54/2 218/1/54/3 0,0090 | ABC | XLPE-120-AL 0,2459 0,3449
Line4 95/21/19 95/21/26 0,2000 | ABC | XLPE-120-AL 0,2459 0,3449
Line7 95/21/26 95/21/25 0,0100 | ABC | XLPE-120-AL 0,2459 0,3449
TDP7-2 39-1 17-2 0,0670 | ABC | ACSR-70/11 0,4218 0,3606
LineTDP7 39-1 39 2,6000 | ABC | XLPE-185-AL 0,1574 0,3309
TDP7-1 39 17-1 0,0770 | ABC | ACSR-70/11 0,4218 0,3606
Line40To42 42 40 0,0390 | ABC | AC400 0,0192 0,0920
Line39To040 39 40 0,3310 | ABC | AC400 0,0192 0,0920
Lin58At063 58A 63 0,6800 | ABC | ACSR-150/19 0,2046 0,3362
Line43To58A 43 58A 0,6800 | ABC | ACSR-150/19 0,2046 0,3362
Line73To73A 73A 73 0,6800 | ABC | ACSR-150/19 0,2046 0,3362
Line66To73 66 73 0,6800 | ABC | ACSR-150/19 0,2046 0,3362
Line73To73-1 73 73-1 0,4760 | ABC | XLPE-70-AL 0,4430 0,3674
Line101/1-1 101/1 101/8/11 0,5350 | ABC | XLPE-70-AL 0,4430 0,3674
Line36 101/76 101/76/2 0,1200 | ABC | XLPE-50-AL 0,5748 0,3755
Linel36To156 136 156A 0,4700 | ABC | ACSR-150/19 0,2046 0,3362
156Ato146A 156A 146A 0,4710 | ABC | ACSR-150/19 0,2046 0,3362
156ATol56A/2 | 156A 156A/2 0,0100 | ABC | XLPE-70-AL 0,4430 0,3674
171Tol71/8 171 171/8 0,6810 | ABC | XLPE-70-AL 0,4430 0,3674
171/8To171/8 171/8 171/8-1 0,0050 | ABC | XLPE-70-AL 0,4430 0,3674
218/53To..71 218/53 218/71 0,8540 | CA XLPE-70-AL 0,4430 0,3674
128/1/14Tol6 218/1/14 218/1/16 0,2000 | ABC | XLPE-185-AL 0,1574 0,3309
218/1/16To3 218/1/16 218/1/22A 0,3620 | ABC | XLPE-185-AL 0,1574 0,3309
218/1/16Tol 218/1/16 218/3/16/1 0,0250 | ABC | XLPE-70-AL 0,4430 0,3674
Ahungnup 42/5 42/12 0,3380 | ABC | XLPE-70-AL 0,4430 0,3674
HThuckhang 42/12 42/24 0,6000 | ABC | XLPE-70-AL 0,4430 0,3674
Bang 1.7: Théng sé ddy dan xudt tuyén 471.
b.  Xuit tuyén 477.

Tén From To ggrlr?;l dai Phase | Loai day ( Ohllic/)km) ( Ohr)1(17Km)

Line26_ 4X | NODE44 T169 0,2740 | ABC | ACSR-120/19 | 0,244000 0,342500

Linel4 4X | T214 T202 0,8970 | ABC | ACSR-50/8 0,595100 0,371400

Line25 4X | T236 T214 1,3670 | ABC | ACSR-50/8 0,595100 0,371400

Line33 4X | NODE72 4X | T286/9 1,0640 | CA ACSR-50/8 0,595100 0,371400

Line34 4X | T309 NODE71_4X 1,2250 | ABC | ACSR-50/8 0,595100 0,371400
SVTH: NGUYEN NGQC BAO TAM GVHD: PGS.TS NGUYEN HUU HIEU
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309-337 T337 T309 1,3600 | ABC | ACSR-50/8 0,595100 | 0,371400
Line4l 4X | T146 T135 0,5200 | ABC | ACSR-95/16 0,300700 | 0,337300
Line44 4X | T135/74 135/67 0,4950 | CA XLPE-70-AL | 0,443000 | 0,367400
Line37 4X | NODE79 4X | T100 0,6970 | ABC | ACSR-95/16 0,300700 | 0,337300
Line47 4X | NODE104 4X | T80 0,7480 | ABC | ACSR-95/16 0,300700 | 0,337300
Line49 4X | T68 T64 0,4480 | ABC | ACSR-95/16 0,300700 | 0,337300
Line50 4X | T64 T60B 0,5040 | ABC | ACSR-95/16 0,300700 | 0,337300
Line53 4X | T60B T57B 0,3200 | ABC | ACSR-95/16 0,300700 | 0,337300
Line58 4X | T25 T20A 0,4950 | ABC | XLPE-95-AL | 0,311400 | 0,355800
XT471 NODEI126 4X | MC471F16 0,5830 | ABC | ACSR-150/19 | 0,204600 | 0,336200
Line45 4X | MC473Ducco | T413A 8,6000 | ABC | ACSR-185/24 | 0,154000 | 0,328700
DZ IaP(n T466 NODE1562 1,0440 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Line3 NODE2 T466 1,6000 | ABC | ACSR-185/24 | 0,154000 | 0,328700
Line4 NODE2 NODE3 0,1000 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Line9 T286/9 286/8b/12 1,0040 | CA XLPE-50-AL | 0,574800 | 0,375500
Line2 135-7 NODE93 4X 2,5690 | ABC | ACSR-70/11 0,421800 | 0,360600
Line41 T80 T68 1,0330 | ABC | ACSR-95/16 0,300700 | 0,337300
Line42 NODEI101 _4X | T100 0,0950 | ABC | ACSR-95/16 0,300700 | 0,337300
Line43 135-7 NODE95 0,3240 | ABC | ACSR-70/11 0,421800 | 0,360600
Line45 135/67 135/61 0,6060 | CA XLPE-70-AL | 0,443000 | 0,367400
Line46 T337 NODE102 0,7380 | CA XLPE-70-AL | 0,443000 | 0,367400
Linel36 NODE93 4X | 135/33/30 3,3420 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Line138 NODE68 4X | 244B/26 1,7600 | ABC | ACSR-70/11 0,421800 | 0,360600
Linel143 T413A NODE217 0,0150 | ABC | XLPE-50-AL | 0,574800 | 0,375500
Linel56 NODE53 MC4731alang 0,1000 | ABC | ACSR-185/24 | 0,154000 | 0,328700
Linel34 T146 T166 1,3100 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel48 T166 NODE34 0,2470 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel59 NODESS8 NODE2 0,4200 | ABC | ACSR-185/24 | 0,154000 | 0,328700
Linel66 135/33/30 135/33/33 0,2340 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Linel168 135/33/33 135/33/63 2,0850 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Line51 T25 T33A 0,9600 | ABC | XLPE-95-AL | 0,311400 | 0,355800
Linel72 T33A T35 0,2210 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel85 NODE77 _4X | T309/27 1,7250 | CA ACSR-50/8 0,595100 | 0,371400
Line193 T309/27 NODE78 4X 1,2580 | CA ACSR-50/8 0,595100 | 0,371400
Line194 T98 NODE104 4X 1,0120 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel98 NODE119 4X | 35/26 1,5000 | CA XLPE-70-AL | 0,443000 | 0,367400
Linel99 35/26 NODEI120 4X 0,5480 | CA XLPE-70-AL | 0,443000 | 0,367400
Line60 T170 T180 0,4890 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel58 T180 T186 0,5000 | ABC | XLPE-95-AL | 0,311400 | 0,355800
Linel71 T186 T202 1,4220 | ABC | ACSR-95/16 0,300700 | 0,337300
Linel81 NODE120 4X | 35/47 1,4520 | CA XLPE-70-AL | 0,443000 | 0,367400
Line209 35/47 35/50 0,3000 | CA XLPE-70-AL | 0,443000 | 0,367400
Line220 NODEI126 4X | T12 0,3020 | ABC | ACSR-150/19 | 0,204600 | 0,336200
Line221 T20A T12 0,9160 | ABC | XLPE-95-AL | 0,311400 | 0,355800
Linel70 NODE79 4X | T134A 0,8080 | ABC | ACSR-70/11 0,421800 | 0,360600
Linel88 T134A T135 0,0290 | ABC | ACSR-70/11 0,421800 | 0,360600
Line214 T337 T341 0,1830 | CA ACSR-50/8 0,595100 | 0,371400
Line223 NODE78 4X | 309/45 0,0400 | CA ACSR-70/11 0,421800 | 0,360600
Line227 T47/1 47-5 0,1960 | ABC | XLPE-95-AL | 0,311400 | 0,355800
Line6 47-5 T47/6 0,1000 | ABC | ACSR-70/11 0,421800 | 0,360600
Linel2 T47/6 NODE117 4X 0,1880 | ABC | ACSR-70/11 0,421800 | 0,360600
Linel4 T47/6 T47/6A/1 0,0030 | ABC | XLPE-70-AL | 0,443000 | 0,367400
Line8 T272 NODE71 _4X 0,6220 | ABC | ACSR-50/8 0,595100 | 0,371400
SVTH: NGUYEN NGQC BAO TAM GVHD: PGS.TS NGUYEN HUU HIEU
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Linell T253A T272 0,7570 | ABC | ACSR-50/8 0,595100 0,371400
Linel3 NODE65_4X | T253A 0,3980 | ABC | ACSR-50/8 0,595100 0,371400
Linel5 T413A T415 0,2310 | ABC | ACSR-185/24 | 0,154000 0,328700
Linel6 T415 T457 4,5790 | ABC | ACSR-185/24 | 0,154000 0,328700
Linel7 T457 T466 0,8450 | ABC | ACSR-185/24 | 0,154000 0,328700
Linel8 T457 T457/4 0,3520 | ABC | ACSR-70/11 0,421800 0,360600
Linel9 NODE22 NODEI1 5,9400 | ABC | ACSR-185/24 | 0,154000 0,328700
Line20 135/33/33 T33/1 0,0150 | ABC | ACSR-70/11 0,421800 0,360600
Linel0 T415/37 T415/3 1,6120 | ABC | ACSR-95/16 0,300700 0,337300
Line21 T415/3 T415/1 0,3000 | ABC | ACSR-95/16 0,300700 0,337300
Line22 t47 T47/1 0,0210 | ABC | XLPE-95-AL | 0,311400 0,355800
Line24 t47 T50A 0,3000 | ABC | ACSR-95/16 0,300700 0,337300
Line25 T50A T57B 0,9800 | ABC | ACSR-95/16 0,300700 0,337300
Line26 T35 T42A 0,7000 | ABC | ACSR-95/16 0,300700 0,337300
Line27 T42A t47 0,4640 | ABC | ACSR-95/16 0,300700 0,337300
Line28 NODES85_4X | T352 0,7280 | CA ACSR-50/8 0,595100 0,371400
Line29 135/33/63 T133/71 0,5000 | ABC | XLPE-70-AL | 0,443000 0,367400
Line31 133/81 33/88 0,4000 | ABC | XLPE-70-AL | 0,443000 0,367400
Line32 T133/71 133/81 0,6550 | ABC | XLPE-70-AL | 0,443000 0,367400
Linel NODE93 4X | 135/36 0,2230 | CA XLPE-50-AL | 0,574800 0,375500
Line5 135/36 135/51 0,9160 | CA XLPE-50-AL | 0,574800 0,375500
Line7 NODE9%6 4X | 135/61 0,8890 | CA XLPE-70-AL | 0,443000 0,367400
Line23 T60B-13 NODEI114 4X 1,1940 | B XLPE-70-AL | 0,443000 0,367400
Line30 NODEI111 4X | T60B-13 0,9880 | ABC | XLPE-70-AL | 0,443000 0,367400
Line33 T12 NODE24 0,0500 | ABC | XLPE-70-AL | 0,443000 0,367400
Line34 T457/4 T24/11 0,5060 | ABC | XLPE-70-AL | 0,443000 0,367400
Line35 T35 35A-1 0,0150 | ABC | XLPE-70-AL | 0,443000 0,367400
Line36 NODE16 4X | NODE33 0,1300 | ABC | ACSR-185/24 | 0,154000 0,328700
Line37 NODE33 NODE30_4X 0,1300 | ABC | ACSR-185/24 | 0,154000 0,328700
Line38 NODE33 NODE35 0,2360 | ABC | XLPE-70-AL | 0,443000 0,367400
Line39 T24/11 NODE36 0,1000 | ABC | XLPE-95-AL | 0,311400 0,355800
Line40 NODE36 NODE37 1,0000 | ABC | XLPE-95-AL | 0,311400 0,355800
Line44 NODE37 NODE38 0,0500 | ABC | XLPE-95-AL | 0,311400 0,355800
Line47 T236 NODE39 0,1500 | ABC | ACSR-50/8 0,595100 0,371400
Line48 NODE39 NODE65_4X 0,3000 | ABC | ACSR-50/8 0,595100 0,371400
Line49 NODE39 NODE40 0,2000 | ABC | XLPE-95-AL | 0,311400 0,355800
Line50 NODE40 NODE41 0,0500 | ABC | XLPE-95-AL | 0,311400 0,355800
Line52 NODE41 NODE42 0,0500 | ABC | XLPE-95-AL | 0,311400 0,355800
Line33~ T20A NODE24~ 0,0200 | ABC | XLPE-70-AL | 0,443000 0,367400
Line23~ T413A NODEI114 4X~ 1,1940 | ABC | XLPE-70-AL | 0,443000 0,367400
Line26 4X~ | T346/1 NODE44 0,2740 | ABC | ACSR-120/19 | 0,244000 0,342500
Line23~~ T134A NODEI114 4X 0,2400 | ABC | XLPE-70-AL | 0,443000 0,367400

Bang 1.8: Théng sé ddy dan xudt tuyén 477.
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CHUONG 2: KHAI NIEM TON THAT PIEN NANG VA CAC PHUONG

PHAP TiNH TOAN TON THAT PIEN NANG TREN LUOI PIEN PHAN

PHOL
2.1. Khai ni¢m ton that dién ning.
2.1.1. Dinh nghia ton thit di¢n ning.

Tén that dién ning 13 phan ning luong bi mat di trong qua trinh truyén tai. Ton that
dién ning trong mot phan tr ndo d6 cua mang phu thude chu yéu vao tinh chat cua phy tai
va sy thay doi ctia phu tai trong thoi gian xét.

Néu nhu phu tai phu tai ciia duong day khong thay d6i va ton that cong sudt tac
dung trén dudng day 1a AP thi tén that dién ning trong thoi gian t bang.

AA=AP.t
2.1.2. Phan loai ton thit dién ning.

To6n that dién nang trén ludi dién 1a lugng dién nang tiéu hao trong qua trinh truyén
tai va phan phdi dién khi tai dién tir ranh gidi giao nhan véi cac nha may phat dién qua ludi
truyén tai, ludi dién phan phéi dén cac ho tiéu thu dién. TTDN con duoc goi 1a dién nang
dung dé truyén tai va phan phéi dién. Trong quan li, TTDN duoc chia ra TTDN k¥ thuat
va TTDN phi k¥ thuét.

Té6n that dién nang k¥ thuat 13 tiéu hao dién nang tat yéu xay ra trong qu trinh
truyén tai va phan phdi. Do ddy dan, may bién ap, thiét bi trén ludi déu co tré khang, khi
dong dién chay qua gy tiéu hao dién ning do phat nong MBA, diy dan va cac thiét bi
dién; ngoai ra dudng day dan dién cao ap tir 110kV trd 1én con co ton that vang quang;
dong dién qua cap ngam, ty dién con c6 ton that do dién moi, duong day dién di song song
v6i duong day khac nhu day chong sét, ddy thong tin.... co tén hao dién ning do hd cam.
To6n that dién ning k¥ thuat bao gom:

a. Ton thit dién ning trén dwong day.

<> Puong day co6 1 phu tai:

Dé tinh APax can luu y 1a phu tai tinh todn chinh Ia phu tai cuc dai, ton that cong
suét tinh theo phu tai tinh toan la ton that cong suét cuc dai vi muc dinh xac dinh ton that
dién ning trén duong day chi can thay thé bang dién tro R.

tir tri s6 T axl ctia phu tai S tinh duoc tri s6 7 theo biéu thire sau :

S2
AP, =—L R
Al 2 Al
U
dm
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K/

<> Puong day co6 n phu tai.

Vi dudng day c6 n phu tai, AR van duoc tinh theo cong thirc ton that trén véi sy

thay ddi 1a dién tro cac doan dudng day, con r van duoc tinh theo cong thirc sau.

V61 T 1a T trung binh cua cac phu tai
max max

Trong do:
Sz’ : phu tai thur 1
N: sb phu tai trén duong day
_ —4 2
Ty = (0,124+10 'Tmax tb) .8760

Khi do: AAZ = APZ'sz

b. Ton that dién ning qua may bién ap.
Tén that dién ning trong may bién ap gdm hai thanh phan:
- Thanh phén khong phu thudc vao phu tai dugc xac dinh theo thoi gian lam viéc cta
may bién ap.
- Thanh phan phu thudc vao phu tai dugc xac dinh theo thdi gian ton that cong suét
cuc dai 7.

Té6n that dién ning trong may bién ap 3 pha 2 cudc dy trong qua trinh van hanh
duoc xac dinh theo biéu thire sau:

2
S
_ _ max
AAB—APO.Tb+APmaX.T—APO.Tb+APn 52 T
dm

Trong do:
Tb : 1a thoi gian van hanh nam cua MBA : 8500~8760h

Smax : cong suat cuc dai di qua MBA theo biéu dd phu tai.

S i cong suat dinh mirc cia MBA.
AP, AP t6n that khong tai va tén that ngdn mach cia MBA

Khi c¢6 n mdy bién ap lam viéc song song ton that di¢n nang trong chiing s¢ la:
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S2
_ 7 max
AA_”'APO'Ht SZ T
dm

Truong hop c6 d6 thi phu tai hinh bac thang gdm m béc, ton that dién ning trong
MBA 3 pha 2 day quin duoc xac dinh theo biéu thire sau:

APn m Si2
AA:n.APO.t+ ; '§1S2 .tl.
P=1°dm

Tén that dién ning phi ky thuat hay con goi 1a TTDN thuong mai do tinh trang vi
pham trong sir dung dién nhu: lay cap dién dudi nhiéu hinh thire ( ciu méc dién truc tiép,
tac dong lam sai léch mach do dém dién nang, gay hu héng, chét chay cong to, cac thiét bi
mach do ludong..v.v..); do chi quan ctia ngudi quan 1y khi cong to chét, chay khong thay
thé kip thoi, bo sot hodc ghi sai chi s6; do khong thuc hién ding chu ki kiém dinh va thay
thé cong to dinh ki theo quy dinh... Dan dén dién ning ban cho khach hang do qua hé
théng do dém thap hon so véi dién nang khach hang sir dung.

2.2. Cac phwong phap tinh toan ton that dién ning.

Van dé xac dinh ton that dién nang trong mang dién hién nay la nhiém vu hét stre
thiét thuc, khong nhirng d6i véi cac co quan quan 1y va phan phdi dién ma ngay ca dbi voi
cac ho dung dién. Phuong phap xac dinh ton that dién nang thong thudng nhat 13 so sanh
san luong dién niang dau vao va dau ra nhung thuong méc phai nhitng sai sot 16n do mot
s6 nguyén nhan sau day:

- Khong thé 1y dong thoi chi s6 cac cong to tai ddu ngudn va & cac diém tiéu thy
dién nang.

- Nhiéu diém tai con thiéu thiét bj do, hodc thiét bi do khong phu hop véi phu tai.

- S6 chung loai dong ho do rat da dang voi nhiéu muc sai sé khac nhau, d6 1a chua
n6i dén viéc chinh dinh dong ho do chua chinh xéc, hoidc khong thé chinh xac do
chét luong di¢n khong dam bao.

Puong nhién, c6 thé sir dung phuong phap do hién dai nhu dong hd do ton that dé
nang cao do chinh xac ctia phép do, nhung nhu vay sé& rat ton kém va phirc tap; khong phu
hop voi diéu kién kinh té & nudc ta.

Do vay, ta phai 4p dung cac phuong phap tinh toan ton that dién ning ciing nhu ctia
luéi dién phan phdi.

Hién nay c6 nhiéu phuong phép tinh toan ton that dién niang. Mdi phuong phap dic
trung boi nhimg thong sb tinh toan ban ddu. Vay nén lya chon phuong phap tinh toan nao
ma thong sb tinh toan ban dau dé thu thap, két qua tinh toan chinh x4c cao 1a mot nghién

ctru can thiét.
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Sau day 1a mot s6 phuong phap duoc lua chon dé tinh toan ton that dién nang trén
ludi dién phan phdi.
2.2.1. Phuwong phap xac dinh dién nang tiéu thu.
Luong dién nang san xuat hay tiéu thu trong khoang thoi gian t dugc xac dinh trén
co s& dd thi phu tai ndm ctia chung. Dién tich duoc gi6i han béi truc tung va dudng cong
P; ctia d6 thi x4c dinh dién ning san xuét hay tiéu thu trong khoang thoi gian t. Tir d6 ta

co:

_ T
A=[y Pd,

Thuc té, viéc tinh toan chinh x4c gia tri IOT P.d 1a khong thé thuc hién duoc boi
quan hé cuia Py theo thoi gian 1a khong kha tich. Do d6 ta chi c6 thé tinh gan dung tich phan
trén khi c¢6 d6 thi phu tai cho trudc. Trong truong hop khong c6 d6 thi phu téi ta c6 thé xac
dinh luong dién ning tiéu thy thong qua thoi gian st dung cong suat cuc dai theo biéu thic:

A=Pmax. Tmax.

Truong hop don gian nhat khi cong sudt san xuét hay tiéu thu P khong thay doi

trong sudt thoi gian st dung t thi lugng dién ndng dugc xac dinh theo biéu thire sau:
A=P.t
2.2.2. Phuong phap dong dién trung binh binh phwong I

I: La dong dién quy udc ¢ gia tri khong d6i chay trén dudng day trong sudt thoi

gian T va gy nén luong ton that dién ning AA bang lugng ton thit dién ning thuc té AA

do dong dién bién thién thuc té gay ra.

a=[J 3th2dt =3RIS T
Ttr cong thirc trén, véi thoi gian mot nam ta co:
8760 ;2
2.0
tb 8760

Dong dién I c6 thé duoc xac dinh duoc néu biét do thi phu tai nim theo thdi gian

t. Néu d6 thi phu tai cho duéi dang cong suit thi:

2
Stb
AA = —2 R t
U
Hodc tinh It theo cong thure kinh nghiém:
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Itb: Imax(O, 12+Tmax- 1 0-4)2

Hodc theo cong thirc kinh nghiém sau:

I =1 T /T
th max\ max

2.2.3. Phwong phap thoi gian ton thit cong suit 16n nhit t.
Tir dinh nghia vé thoi gian ton thit cong suat 16n nhat t khi biét gia tri cong suit
cuc dai Pmax ( hay Imax) thi ton that dién nang trong mang dién dugc xac dinh theo biéu thirc

Sau.

=(0,124+Tmax.10%).8760

n
R
=1

P

Trong do: I =

max

Hodc xac dinh T theo cong thirc kinh nghiém sau:

8760—-T P 5
T=2T — 8760+ max (- min )
max T 2P . P
| —ax __ min max
8760 P
max

To6n that dién ning trén dudng day c6 nhiéu phu tai bang tong ton thit dién ning

trén cac doan duong day.
Ady =AA4 + A4+ A4 +.....
Trong d6: AA1, AA>, AA3

Dbi voi cac duong day dién ap U= 330kV can phai tinh dén ton that dién nang do

vang quang sinh ra. Nhu vy, ton that dién ning trén dudng diy siéu cao ap la:

AM=AP 1T+AP t
max k

Trong do:
APx: Tén that ving quang trén dudng day

t: Thot gian van hanh trong mot nam t= 8760h.
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2.3. Lwa chon phwong phap.
Trong d6 4n nay,Str dung phuong phép thoi gian ton that cong suat 16n nhat T va
két hop tinh toan bang cong thirc kinh nghiém ctia Pién Luc Dtrc Co dé tinh toan ton that
dién nang d6i véi hai xuét tuyén 471 va 477 luéi 22/0,4kV huyén Birc Co, Tinh Gia Lai.
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CHUONG 3: MO PHONG, TINH TOAN VA PANH GIA TON THAT DPIEN
NANG TREN LUOL
3.1. Sir dung phin mém PSS/ADEPT mé phéng lwéi dién.
3.1.1. Giéi thiéu phin mém.

Trong cac phan mém tinh toan va phén tich luéi dién hién nay, phin mém
PSS/ADEPT cuia Shaw Power Technologics, Inc duoc sir dung rat phd bién. M&i phién ban
tiy theo yéu cau ngudi ding duge ban kém khoa cting dung chay trén may don hay may
mang. V&1 phién ban chay trén don va khoa cung kém theo, chi chay dugc trén mdt may
tinh duy nhat.

Hién nay c6 nhiéu phian mém giai tich lu6i dién véi cac chirc nang phan tich tinh
toan nhu: Phin bd cdng suit, ngdn mach, dit tu bu tdi wu, phdi hop bao vé.v.v ... Vi cac
san phém thuong mai nhu: APEN Oneliner, ho PSS/*, CYME, EMTP, VPro.v.v ... Céc
phan mém ndy c6 thuat todn phirc tap va thuong phai qua tap huan méi sir dung duoc.

Phan mém PSS/ADEPT (Shaw Power Technologies, Inc) 1a mot phan mém
phan tich va tinh toan Iudi dién rat manh, pham vi ap dung cho Iudi dién cao thé cho dén
ha thé v&i qui md s6 luong nit khong han ché va hoan toan c6 thé ap dung rong rii trong
cac Cong ty Di¢n luc.

Phan mém PSS/ADEPT duoc phét trién danh cho cac k¥ su va nhan vién k¥
thuat trong nganh di¢n. N6 dugc st dung nhu mot cong cu dé thiét ké va phan tich luoi
dién phan phdi. PSS/ADEPT ciing cho phép chiing ta thiét ké, chinh sira va phan tich so
d6 ludi va cac mo hinh ludi dién mot cach truc quan theo giao dién do hoa voi sb niit khong
gidi han. Thang 04-2004, hang Shaw Power Technologies da cho ra doi phién ban
PSS/ADEPT 5.0 véi nhiéu tinh ning b6 sung va cap nhat day du cac thong sb thuc té cia
cac phan tir trén ludi dién.

PSS/ADEPT (The Power System Simulator/Advanced Distribution Engineering
Productivity Tool) 12 céng cu phan tich ludi dién phan phdi.

PSS/ADEPT gom c6 céac chic nang sau :

- Phén bd cong suat (Load Flow): Phén tich va tinh toan dién ap, dong dién, cong
sut trén timg nhanh va timg phu tai cu thé.

- Tinh toan ngan mach tai 01 diém hay nhiéu diém (All Fault): Tinh toan ngan mach
trén tat ca cac nat trén ludi bao gdm cac loai ngan mach nhu ngin mach 1 pha, 2
pha va 3 pha.

- Bai toan TOPO ( Tie Open Point Optimization): Phan tich diém mé téi wu, tim
ra nhitng diém c6 ton that nho nhat trén ludi va d6 chinh 1a diém mé ludi trong
mang vong 3 pha.
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- Bai toan CAPO ( Optimal Capicitor Placement): dit tu bu tdi wu, tim ra nhiing
diém t6i wu dé dit cac tu bu cb dinh va tu bu ung dong sao cho ton that dién nang
trén ludi 1a thap nhat.

- Tinh toan phan tich séng hai (Harmonic): Phan tich cac thong s6 va thanh phan
song hai trén ludi.

- Phéi hop cc thiét bi bao vé (Protection and Coordination).

- Phan tich danh gia d¢ tin cdy trén ludi DRA (Distribution Reliability Analysis):
tinh toan cac thong s6 do tin cay trén ludi dien nhu SAIFI, SAIDI, CAIFI,
CAIDL,....

- Bai toan tinh toan cac thong sé dudng day (Line Properties Caculator): Tinh toan
cac thong sb ciia duong day truyén tai.

PSS/ADEPT gitip phén tich va tinh toan ludi dién. Tinh toan va hién thi cac thong
s6 vé dong (I), cong suat (P, Q) cua ting tuyén day (dudng truc va nhanh r&), dang gia tinh
trang mang tai ciia tuyén day thong qua chirc nang phan b6 cong suat (Load Flow Analysis).
Tinh toan xac dinh vi tri bu tdi vu (CAPO, tdi wu hoa viéc dat tu bu). Tinh cac thong )
SAIFI, SAIDI, CAIFI, CAIDI danh gia do tin ciy cua tuyén day théng qua chtic ning
DRA. Tinh toan dong ngan mach thong qua chitc ning Fault, Fault All. Chon diém ding
lu6i t6i wu (TOPO): chwong trinh cho ta biét diém dung ludi it bi ton that cong suat nhat
trén tuyén day d6. Khoi dong dong co (Motor Starting): chuwong trinh tinh toan phan tich
cac qua trinh xdy ra, anh hudng nhu thé nao dén tuyén day, khi c6 dong co (ddng bo hay
khong dong bd) voi cong suat 16n, khi khoi dong trong tuyén diy. Phan tich song hai
(Harmonics). Phdi hop cac thiét bi bao vé (Protection Coordination). H trg cho cong tac
thiét k&, phat trién luéi dién bang cach st dung két qua tinh toan cta chwong trinh tai moi
thoi diém. Dy doan dugc qué tai cac phan tir trén ludi dién.

3.1.2. Céc budc thyc hién ing dung phan mém PSS/ADEPT.

Budc 1: Thu thap, xur li va nhap sb liéu ludi dién ap trén PSS/ADEPT.

- Thu thap cac thong sb cua ludi dién nhu: chung loai, thiét dién va chiéu dai day
dan, may bién 4p, cac loai thiét bj dong cit. ..

- Thu thap, xu li s6 liéu dé xac dinh cac thong sb P, Q cua cac nut tai vao cac thoi
diém khdo sat.

- Thu thap so d6 ludi dién van hanh cta cac xuét tuyén can tinh toan.

Budrc 2: Thé hién luéi dién trén giao di¢n dd hoa ctiia PSS/ADEPT.

- Tao so d0 ludi dién thong qua Menu Diagram.

- Tao thu vién cho phan mém véi cic thong sb thiét bi phi hop véi ludi dién thuc
té tai dia phuong. File thu vién 14 file c6 dang text c6 dudi mé rong *.con. Ngudi
sir dung phan mém c6 thé soan thao file*.con bang cach soan bang churong trinh

soan thao nhu Notepad...
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- Tach hodc gop so do cac xuat tuyén.

Buwdc 3: Thuc hién céc chirc nang tinh toan Iudi dién trén PSS/ADEPT.

Trong khuon kho cua d6 an tot nghiép, chi sir dung 2 chirc ning ciia phan mém
PSS/ADEPT dé tinh toan va phén tich luéi dién. Po 1a:

- Tinh toan vé phan bd cong suat Load Flow.
- Tbi wu hoa vj tri 1ap dit tu bu (CAPO).
3.1.3. Phan tich chirc nang sir dung trong PSS/ADEPT.

a. Tinh toan vé phan b6 cong suit Load Flow.

Phan mém PSS/ADEPT giai bai toan phan bd cong suit bang cac phép lip
(iterations). Hé théng dién déu dugc thé hién duéi hinh thire so dd mot pha nhung ching
bao gdm day du cac thong tin cho ludi bap ha. Cac thong tin c6 dugc tir bai toan phan bd
cong suat 1a tri s6 dién ap va goc pha tai cac nit, dong cong suat tac dung va cong suat
phan khang trén cac nhanh va truc chinh, ton that cong suat tac dung va ton that cong suat
phan khang trong mang dién, vi tri dau phan ap clia cac mdy bién ap trong trudong hop gitr
dién ap nlt ndo do trong gidi han cho phép...

b. Phwong phap tinh toan t6i wu hoa vi tri lip dit tu bu CAPO ciia phin

mém PSS/ADEPT.

CAPO 1a bai toan dit ty bu trén ludi sao cho kinh té nhét ( nghia 1a sao cho s6 tién
tiét kiém duoc tir viéc dit ty bu 16n hon s tién phai bo ra dé lap dat tu bu).

CAPO chon nut cho ty bu thtr n d€ s6 tién tiét kiém duoc 1a 16n nhat.

D6 thi phu tai dugc st dung trong PSS/ADEPT dé cung cap cho ta sy mo hinh hoa
bién thién phu tai theo thoi gian hodc cac yéu t6 khac.

Khi dit tu bu tng dong, CAPO ciing tinh ludn do tang cua nac diéu chinh tu bu tng
vé6i tirng do thi phu tai.

<> Cic budc thye hién khi tinh todn vi tri bu toi wu trén luéi.

Buéc 1: Thiét 1ap cac thong sé kinh té ludi dién cho CAPO (c6 nghia cac chi phi
st dung trong tinh toan t6i wu hoa vi tri dat tu bu va cling dugc dung cho tinh toan diém
mo tbi uu).

Dé thiét 1ap cac thong s kinh té nay, chon Network-> Economics tir thanh cong

cu chinh.
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Hinh 3.1: Hop thoai Economics dau vao bai toan CAPO.

Nhép dit liéu kinh té vao mé hinh:

- Price of electrical energy (per kWh): Gia dién ning tiéu thy mdi kWh, cP. CAPO
khong bt bude don vi tién té phai sur dung, chung ta c6 thé sur dung bat ctr don vi
tién té ndo mién sao dam bao tinh nhét quan giira cac bién sb.

- Price of electrical reactive energy (per kvar-h) : Gid dién nang phan khang tiéu
thu, cQ, ciing c6 don vi tuy chon gidng voi gia dién nang tidu thu. Gia tri nay
(cling nhu cac gia tri khac) s& dugc dat 1a 0 néu khong c6 gia tri trén thuc té.

- Price of electrical demand (per kW) : Gia cong suat thuc lap dat, dP, 13 gia cua
cong sudt phat phai tra dé thay thé t6n hao hé thong. Hién tai CAPO khong sir
dung gia tri nay.

- Price of electrical demand (per kW): Gia cong suat phan khang lip dat, dQ, gidng
v6i gia cong sudt thuc 1ap dit. Hién tai CAPO ciing khong sir dung gid tri ndy.

- Discount rate (pu/yr): Ty sd truot gia, r, dugc sir dung dé quy doi s tién tiét kiém
dugc va chi phi tur tuong lai vé thoi diém hién tai. Néu nguén tai chinh cua viéc
mua va lap dit tu bu duoc vay tir ngan hang thi ty s truot gia s& bang hodc gan
bang 1ai suat cho vay cia ngan hang. Khi d4 sir dung ty so truot gia CAPO khong
tinh dén thué va nhiing yéu t6 khac. Sau khi cac thong sé kinh té da duoc giai
thich, ta s& biét cac phuong trinh dugc CAPO st dung dé tinh toan.
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Installation cost for fixed capacitor banks (per kvar): Gia lap dat tu bu cb dinh,
cF, c6 don vi 1a /kvar cua kich ¢& tu bu; gia tri nay can duoc tinh dé phu hop véi
thuc té cua nguoi s dung. Co thé no s& bao gém ca tién vé boc tu bu, tién van
chuyén, tién cong lao dong, v.v...

Installation cost for switched capacitor banks (per kvar): Gia lap dat ty bu tng
dong, cQ, gidng véi tu bu cb dinh, tuy nhién co6 thé tu bu tmg dong s& c6 gia cao
hon, vi vy né duoc dé thanh gia tri riéng.

Maintenance rate for fixed capacitor bank (per kvar-yr): Ty gia bao tri tu bu cb
dinh, mF, 1a tién dé duy tri hoat dong cua tu bu hang nam. Ty gia nay tinh bang
/kvar-yr. Tién bao tri ting theo ty sb lam phat.

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

Buwdc 2: Cai dat cac tuy chon cho bai toan tinh toan t6i uu vi tri bu tai modul CAPO.

Dé thiét 1ap cac tuy chon ndy, chon Analysis->Options-> chon CAPO tir trinh don

chinh.
Analysis Options x
General | Load Flow | Short Circutt | Motor Starting | Reporta CAPO |TOPO | DRA | Hamonics |
Connection type Im :J
Load snapshots to consicder
D Oh
s
Fixed Capacitor Placement Switched Capacitor Placement
Number of banks available [C _:] Number of banks avalable [3 ‘_:;I
3 phase bank size kvar) IQ o 3 phase bank size (kvar) [46
Eligible nodes Eligible nodes
21 (2 R
101 101 |
1011 1011
210114 G2 w0114
101/26 101/26
= 101,261 = 101,261
21 101/57 101/57
El101579 A 101/571
101,72 Z101/72
201725 2 w1725
OK I Cancel l Help
Hinh 3.2: Hop thoai Analysis Option bai toan CAPO.
Chon tuy chon ma ching ta mu6n cho phép phan tich CAPO:
- Loai dau noi: chon tu c6 loai dau noi phu hop: sao hodc tam giac. Loai dau noi cé
thé chon cho ca 2 loai tu c6 dinh va ting dong trén tat ca cac nuat trong ludi dién.
- Chon loai do thi phu tai: c6 thé chon bat ctr loai do thi phu tai nao trong qua trinh
tinh toan: danh dau vao 6 tuong g trude tén loai do6 thi. Nhitng do thi phu tai
SVTH: NGUYEN NGQC BAO TAM GVHD: PGS.TS NGUYEN HUU HIEU

NGUYEN THANH CHUONG 29



PO AN TOT NGHIEP.

ndy c6 san cho mot khoang thoi gian xac dinh va duoc sir dung trong qua trinh
tinh toan dé xac dinh tinh kha thi cta viéc dat mot tu bu 1én ludi dién.

- S6 dai ty cho phép: day 1a s6 tu cb dinh va Gmg dong ma ching ta ¢ thé co dé dit
1én ludi (vi du nhu 1 sé tu dang co6 trong kho). Ban dau thi sé tu nay duoc dit
bang 0. Néu van dé so tu ndy 1 0 thi khi chay CAPO chiing ta s& thay trén phan
Xem Tién trinh cdu thong bao “Khong cé tu nao dé dit 1én ludi”.

- Kich thuéce tu 3 pha: 1a téng do 16n dai tu 3 pha tinh bé‘mg kvar cho ca 2 loai tu ¢
dinh va irng dong dat trén ludi. Vi du: néu thiét lap la dat 1 dai tu ¢ dinh 100 kvar
thi chuong trinh s€ dat cac tu ¢d dinh 100 kvar cho dén khi tim duoc diéu kién toi
uu. Tuong ty nhu vay cho tu bu ing dong.

- Céc nut hop 1€: chon cac nat hop 1€ tai do co thé dat tu cb dinh va ung dong bﬁng
cach danh dau vao 6 trude tén ctia nut. Ban dau tit ca cac nut trong ludi dién déu
pht hop dé dit cac dai tu ¢d dinh va Gmg dong. (tit ca cac 6 déu dugc danh dau
san). Panh dau chon hodc bo chon cac nit lién tiép nhau: nhan chudt vao nut dau
tién, nhan va giit phim Shift, nhan chudt vao nut cudi cing trong diy cic nit ma
ta mudn chon. Panh dau chon hodc bo chon cac nit khong lién tiép nhau: nhan va
gilt nat Ctrl, nhan chudt vao 6 bén canh cac nit mudn chon.

Budc 3: Chay két qua tinh toan vi tri dat tu bu t61 wu va xuat két qua.
bé chay bai toan phan tich vi tri dat tu bu t6i wu ta ¢ thé thuc hién mot trong 2 cach

sau:

- Chon Analysis>CAPO tu trinh don chinh.
- Nhap chudt vao nat CAPO trén thanh cong cu Analysis.

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

Trong qué trinh t6i wu hoa, cac thong bao dugc viét ra trong cira so “Progress View”
cho ta biét d6 16n va loai dai tu dugc dit cling nhu nut twong Gng va ton that hé thong. Khi
qua trinh t6i wu hoa thuc hién xong, so d6 mang dién véi cac tu bu can dit 1én ludi duoc
v& lai voi d6 16n cta dai tu va ky hiéu “FX” cho tu bu ¢6 dinh va “SW” cho tu bu tng dong
can dit 1én ludi. Hinh biéu dién mot so do ludi dién mau va cira s6 “Progress View” sau
khi thyc hién xong t6i uu hoa.

Pé ¢ bang bao céo cac két qua dang bang chira cac tham s dau va két qua phan
tich, chon Report>Capacitor Placement Optimization tur trinh don chinh

3.1.4. Nhap thong sb thiét bi.
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a. Ngudn.
Yéu cau dir liéu:
- Tén ngudn ( nén dit 1a: tén tram+ phat
tuyén, vd: DZ 472 E3.12).
- Loai dién ap dinh murec.
- Cong suit dinh murc.
- Téng tr¢ thtr ty thuan va thu tu nghich
clia ngudn.
Trong do:
Téng tro thu tu thuan va thr ty nghich
ciia ngudn duoc tinh toan tir gia tri Cong suét
dinh mirc, dong ngan mach 1 pha va 3 pha tai

nat ngudn theo cong thirc sau:

B Sbase _rating

—_ \

1 * va
Ydm 1139
3*S :
7 base rating Y
0 U, *I
dm ~ flg

Source Properties

Main | Hamonics |

Name |110DC| Node: NODE212
Groups

Type  |Swing v
Nominal voltage kV) 23700 | LL
Scheduled voltage (pu of nominal)  |1.00
Angle 0 deg

Impedance

Base rating (kVA) 1000000.0

Positive sequence resistance (pu on source kVA base) |0.00700

Posttive sequence reactance (pu on source kVA base) [0.02000

Zero sequence resistance (pu on source kVA base) 0.01000
Zero sequence reactance (pu on source kVA base) 0.04000
Grounding resistance (Ohms) 0.00000
Grounding reactance (Ohms) W
[V Visble [V Resuts System Base (kVA) 1000000
V' In service
[ ok | Cacsl | Hep |

Hinh 3.3: H{p thoai nguén (Source)

Thong thudng do ta chi co duogc gia tri bién d6 ciia dong ngan mach 1 pha va 3 pha
tai nat ngudn va R1<< X1, Ro<<Xp nén chip nhin X1~Z1 va Xo~Zo nghia 1a R1=Ro=0.
Quy woc khi mé hinh lwoi dién 22kV thanh cai 22kV cua tram 110kV dwoc mo hinh

bang 1 nguon véi cong sudt ciia nguon la San ciia MBA noi véi thanh cai 22kV doé.

anstatmes yoperies

b. Méy bién ép. Gerwrtd | Tan Cortrd | Fepdation | Havansos | DRA |

Mare  [DONCTY I from Node NOOEES_A»

Yéll Cﬁll dii’ liéll: Masng [ABC o] To Node NOOR 1537

Tyee [Deta Wye 30 deg =l ko
ot Teow

Pearrerime @ b VA it . NODETSS? -l

Conmnsmenyve  (EESSSNS <)

Vetage

ap). I Jeer swvec
- Cong suat dinh muec.

- Tén may bién ap ( dit theo tén tram Bién

Irpedarce O towatonnes h VA hase

- Pién 4p dinh mirc mdi pha. SN s i
- Téng tr¢ thir tu thuan va thu tu nghich cua

Te™ s Qoundng pedance Cree)

may bién ap. AR e ‘

- Kiéu dau day.
Ox Canced | ok
Hinh 3.4: Hop thoai MBA

- HE s6 qua tai.

- Loai may bién ap.
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- Node thay doi dién ap.
c. Day dan.

Yéu ciu dir liéu:
Tén dudng ddy, s6 pha ( 1pha, 3pha)
Chiéu dai duong day
Loai day

Dong di¢n dinh muc

Téng tro thu ty thuan, tha tu khong cua duong day.

Line Properties

Name Lne211
Phasng [E_—:]
Line length Il)}ll

Ivpedanrce

Ratirgs (A)

| 2 k]

Cominctontype [XLPE-185AL «|

Postive sequence resstance (ohma/unit length)
Postive sequence reactance iohem/unt length)
Zaro sequance resmance (chema/und length)
Zaro sequence reactance (ohmaund length)
Pos. sequence charging admitance WS/Antlength) o
Zero sequence chargng admitance (US/urt length) ﬁ,‘—

ferom Node: 322
To Node 173/3/40

{435

lo

W Vstle ¥ Rewis

0]

¥ nservice
ok | cace | He
Hinh 3.5: Hop thoai day dan.
d. Phu t{[i. Static Load Properties x
N A ~ e Man lH-mcnc- | oRA |
Yéu cau dir ll@u. Name [Load16 Node NODE2I3
- Tén phu tai Type  [Constars power -] Groups . | Cstegonen _ |
- Loal tél 3 * Grounded wye
P A 5 5. * Unbalanced " Deta
- Tinh chat cua phu tai
. L P joW) Q fevan)
- Cong suat tac dung Phase A  [G000 fo000
A A ) , Phave 8 [1142¢ 0073
- Cong suat phan khang ] [
PhaseC 0000 fo 000
Resstance ID Reactance IC.I
vV Visbie ¥V Fesults
W Inserace
ok |  Conem | Hep |

Hinh 3.6: Hop thoai phu tai
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3.2. Ton thit dién ning trong xuat tuyén.
3.2.1. Xuit tuyén 471.
3.2.1.1. Dir li€éu tinh toan.
a. Ton that sit (APrg) trong may bién ap.
Tbon thit sit, con duge goi la ton that khong tai hodc ton hao 151, 1a cong suit ma

may bién ap tiéu thu khi n6 dugc nd1 voi ngudn dién nhung khong noi véi tai.

2 A iAol Ton that
Tén méy bién 4p Zl‘;‘(‘\;}l)at khong tai | o 14y bién ap khong tai
AP(W)
TBA Anh Hung Nup 191 TBA lang Poong 2 190
TBA C1-2 Cong ty 74 235 TBA Lang Poong 3 190
TBA C2 Cong ty 74 197 TBA lang Poong nho 67
TBA C4 Cong ty 74 338 TBA Lang Sung Nho 67
TBA C8 Cong ty 74 195 TBA Lang Tang 67
TBA Cach Mang 183,3 TBA Lam Téc 2 195
TBA Cau Son 74 TBA L& Kim 195
TBA Cong ty 74 442 TBA L¢ Kim 2 195
TBA Co quan Cty 74 195 TBA L¢ Kim 3 190
TBA Dok Lah 235 TBA NLMT Diing Khai Gia Lai 1300
TBA Dok Lah 2 195 TBA NLMT Lé Thuy Gia Lai 1300
TBA Dok Ngol 168 TBA NLMT Quang Lac Gia Lai 1300
TBA Poan Két 235 TBA NLMT Tén Thinh Phat 960
TBA Doan Két 2 195 TBA NMM 2 Céng ty 74 1300
TBA Ddi 1 Cong ty 74 190 TBA NMM cong ty 74 1300
TBA Dbéi 3 Cty 74 195 TBA Nghia Trang 394
TBA Dok Ngol 2 235 TBA Nguyén Hiéu 186
TBA Hong Ha 373 TBA Sung Kép 195
TBA Hong Trac GL 215 TBA Sung Kép 2 183,3
TBA Huynh Thuc Khang 195 TBA Sung Le 195
TBA Ia Dok 338 TBA Sung Lén 190
TBA Ia Dok 2 183,3 TBA Sung 16n 2 190
TBA IaKla 168 TBA Sung 16n 3 190
TBA IaKla 2 195 TBA Sung Tung 408
TBA Ia Mang 195 TBA TBA NLMT Phat Lé GL 960
TBA Khu Cong Nghiép 235 TBA TDP 7 s6 1 195
TBA Lang Do 190 TBA TDP 7 56 2 195
TBA Lang Po 190 TBA Thén Lam Tdc 442
TBA Lang Ghe 190 TBA Thuy dién [aKrel (17) 571
TBA Lang Ghe 2 190 TBA Thuy Tuén Phat 442
TBA Lang Ghe 3 190 TBA Trai Chan Nudi Bo 386
TBA Lang Ghe 3 190 TBA Tram Bom Cong Ty 74 195
TBA Lang Lang 190 TBA Tréan Trung Poan 195
TBA Lang Moi 67 TBA Truong day nghé 195
TBA Lang M¢i 2 67 TBA X6m mdi lang Lang 190
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| TBA Lang Poong

| 190 | Téng(W)

| 21977,9

b. Tén thit ddng (APcu) trong may bién ap.

Badng 3.1: Tén that khéng tdi trong MBA xudt tuyén 471.

To6n that ddng hay ton that dién trd gay ra do dién tré ohmic ciia diy dong dung 1am

day quan. Cong suat bi chuyén hoa thanh nhiét do dong dién trong day din cudn so cip va

thir cap. Ton that dong ti 1 thuan véi binh phuong dong dién chay qua day dan. Dong dién

nay phu thudc vao tai duoc két ndi va thay doi theo tai nén duoc xép vao loai ton that bién

doi.

Tén May Bién ap Tén that co tai AP(W) | Tén May Bién ap Tén thit c6 tai AP(W)
C2CTy74 46 | IAKLA 19
C1-2CTy74 178 | LamToc 26
C8CTy74 83 | LAMTOC2 16
Doklah 49 | KHUCN 97
LeKim 186 | NGUYENHIEU 639
LSungNho 7 | ThuyTuanPhat 150
LSunglon 32 | XMLLANG 27
laDok 66 | LANGLANG 213
LangDo 46 | LANGMOI2 13
Langghe 76 | LANGPOONG2 6
LangMoi 16 | LANGPOONG 18
NMCB74 145 | Truongdaynge 6
IAKLA2 37 | DOKNGOL2 32
SUNGKEP 17 | LANGGHE2 2.751
CTY74 92 | LGHE3 2.752
DOIICTY74 88 | LANGDO 2.751
Sungle 59 | AnhhungNup 72
SungTung 70 | HThucKhang 287
Dokngol 11 | TDP72 58
LangSung|2 28 | TDP71 58
CoquanCty74 209 | Cachmang 29
Doi3cty74 50 | SungKep2 73
TBom74 120 | CauSon 17
DokLah2 49 | Doanket 150
C4Cty74 75 | HongTrucGL 565
Channuoibo74 17 | TranTrungDoa 19
Nghiatrang 136 | laDok2 46
IAMANG 76 | LangSungl3 32
NMCB74S02 110 | LangPoongnho 7
LeKim2 18 | LANGPOONG3 2
LANGTANG 25 | LeHongHa 17

Tong(W) 13169

Badng 3.2: Tén that c6 tdi trong MBA xudt tuyén 471.
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c. Ton that cong suit tic dung trong thiét bi bu.
2 Dung lugng tung Cap Kiéu | Gioi han dién ap
TenTuBd | Node dit tu 15335 (ﬁ‘é‘;‘;’) ha(kVar) dien | diu ,

; PhaseA | PhaseB | PhaseC | ap(kV) | noi Thap Cao
TuTrungap 171 300,00 | 100,00 [ 100,00 | 100,00 | 22,000 | Wye 0,950 | 1,050
TuC4Cty74 101/1-1 40,00 | 13,33 13,33 | 13,33 | 0,400 | Wye 0,950 | 1,050
TuDoanKet 101/8/11-1 40,00 | 13,33 13,33 | 13,33 | 0,400 | Wye 0,950 | 1,050
TuCty74 102-1 40,00 | 13,33 13,33 | 13,33 | 0,400 | Wye 0,950 | 1,050
TuC1-C2Cty74 | 146A-1 30,00 [ 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050
TuLeKim 218/1/40-1 30,00 | 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050

Ta c6, tong dung luong bu 1a:

2 Qbu =300+3.40+2.30 = 480kVar

To6n that cong suat tac dung trong thiét bi bu:

Bdng 3.3: Thiét bi tu bi trén xudt tuyén 471.

APb =0, OS%.ZQbu =0,005.480=2,4kW
Ma:
- 0,05%: Ti l& ton that cong suét tac dung trong mdt don vi dung lugng bu
(kW/kVar).
d. D6 thi phu tai dién hinh trong thang 1 ciia xuat tuyén 471.

Thoi gian Ppt Trung binh(kW) Thoi gian Ppt Trung binh(kW)
0:00:00 798,000 12:00:00 1231,970
1:00:00 808,000 13:00:00 1231,970
2:00:00 803,333 14:00:00 1457,741
3:00:00 802,000 15:00:00 1457,741
4:00:00 845,333 16:00:00 1457,741
5:00:00 668,000 17:00:00 1464,667
6:00:00 1032,000 18:00:00 1508,000
7:00:00 1070,000 19:00:00 1066,667
8:00:00 1211,347 20:00:00 1031,333
9:00:00 1457,741 21:00:00 1048,667

10:00:00 1457,741 22:00:00 910,000
11:00:00 1231,970 23:00:00 812,000
Tong(W) 26863,962

Bdng 3.4: Cong sudt phu tdi trung binh trong I ngdy ciia xudt tuyén 471.
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3.2.1.2. Tinh toan ton that di¢n ning.

Dua vao biéu d6 phu tai thang 1/2025, ta tinh toan dwgc Tmax theo cong thire sau:

n
> Pt
max-— p P 1508
max max
=6412,918h

Tir két qua trén, ta c6 thoi gian ton that cong sudt cuc dai .

r=(0,124+T__.10%)>.8760 = ((0,124 + 6412,918.10)>.8760) /12
=427,54h

Ta co ton that dién ning trong xuit tuyén dugc xic dinh nhu sau:

AAd = (APD +AP +AP, ).T+APFe.Z

= (7,415 +2,4+13,169).427,54+21,98.720 =25652,18kWh

3.2.1.3. Theo cong thirc kinh nghiém cia Pi¢n Luc Pirc Co.
Ta xé4c dinh ton that dién ning trén toan xut tuyén dua theo cong thirc kinh nghiém
sau:

A= APF e I+ (APmaX 'Kdt 'tgiao) * AANLMT

=21,98.720+(20,538.450.0,57) +4793,4 = 25886,997kWh

Trong do6:
APumax: TOn that cong sudt cuc dai tai thoi diém khong anh hudng boi nang lugng
mat troi trong PSS/Adept.
Kai: Hé s6 dong thoi.
AAnimr: Ton thit cong suat khi ning lugng mit troi phat nguoc vé ngudn.
< K&ét luin: Qua két qua tinh toan giita 2 phuong phap véi nhau, ta thay giita 2 két
qua c6 sy sai 1éch nhung khong qua 16m . Vi vy, co thé két luan dugc két qua tinh
toan bang phuwong phap thoi gian ton that cong suat cuc dai T 1a diing so véi két qua

tinh toan thuc té tai Dién Luc Puc Co.
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3.2.2. Xuit tuyén 477
3.2.2.1dir li€éu tinh toan
a. Ton thét sit (APyr) trong may bién ap.
Ton thét sit, con duoc goi la ton that khong tai hodc ton hao 15i, 1a cong suat ma

may bién ap tiéu thu khi n6 dugc nd1 voi ngudn dién nhung khong noi véi tai.

Tén thibt bi Ton tt;a(twk;“’“g Tén thibt bj Ton tha(tvlv‘;"’“g tai
TBA Cong Ty 75 195 TBA Lang Kl 235
%3‘* Coquan Congty | 44 TBA Lang Krel 92
TBA Chu Ty 1 235 TBA Lang Krol 92
TBA D2 195 TBA Lang Krol 2 190
TBA Dit Le 183,3 TBA Lang Khop 84
TBA Dit Le 2 442 TBA lang Khép 2 96
TBA Dit Rong 1 168 TBA Lang Neh 190
TBA Dit Rong 2 235 TBA Lang Neh 2 67
TBA Dit Ta 195 TBA Lang Phang 92
TBA Dit Tt 2 195 TBA Lang Phang 2 67
TBA Dit Ta 3 71 TBA Mai Hiru Thing 195
TBA D¢i 1 Cty 75 195 TBA NLMT Coéng Hoa Gia Lai 960
TBA D6i 3 Cong ty 75 | 960 "1("}EiBaAVI§LMT Cong ty TNHH MTV Huynh | oo
TBA Pong Tam 1 68 TBA NLMT DPang Cuong Gia Lai 960
TBA Dong Tam 2 63,9 TBA NLMT Greenworld Viét Nam 960
TBA Dong Tam 3 63,9 TBA NLMT Mekong Energy Viét Nam 960
TBA Dong Tam 4 195 TBA NLMT Quéc Thing Farm 960
TBA Ho Nghia Ngo 168 TBA NLMT Viét Khoa Gia Lai 960
TBA Huyén Boi 168 TBA NLMT Xuan Vén 960
TBA Ia Gon 408 TBA NMCB CS Cty 75 820
TBA Ia Gon 2 195 TBA NMCB s6 2 Cty 75 720
TBA Ia Gon 3 195 TBA NMXL nudc thai Cty 75 442
TBA Ia Krel 195 TBA Ngo le 1 235
TBA Ia Krel 2 183,3 TBA Ngo le 2 67
TBA la Lang 235 TBA Ngo Rong 442
TBA la Lang 2 195 TBA Ngo Rong 2 408
TBA Ia Lam 2 56 TBA Ngo Rong 3 195
TBA Lang A 190 TBA Ngo Rong 4 74
E)BA Lang A (mdy s0 | 14, TBA Nguyén Canh Diéu 368
TBA Lang A s6 2 190 TBA Nguyén Vin Luong 720
TBA Lang Blang 195 TBA Phan Van Viét 195
TBA Lang Blang 2 195 TBA Quyét Thing 74
TBA Lang D& 190 TBA Su 320 195
TBA Lang D¢ 2 92 TBA Thanh Gido 74
TBA lang Dé 3 190 TBA Thanh Giao 2 235
TBA lang D€ 4 190 TBA Thanh Gido 3 195
TBA Lang Gao 190 TBA Thanh Tan 408
TBA Lang Gao 2 67 TBA Thén 2 Dong Tam 74
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TBA Lang Gao 2s62 | 67 TBA Thén Ia Lim 56
TBA Lang Gao 3 67 TBA Thoén IaP6n 235
TBA Lang Gao 4 74 TBA Thdong Nht 442
TBA Lang Goén 190 TBA Trudng Tiéu Hoc Dinh Nup 65
TBA Lang Gén 190 Tong(W) 24352

Badng 3.5: Ton that khéng tdi trong MBA xudt tuyén 477.

b. Ton that dong (APcv) trong may bién ap.

Tén that ddng hay ton that dién tré gay ra do dién tré ohmic ciia diy dong dung 1am

day quén. Cong suat bi chuyén hoa thanh nhiét do dong dién trong diy din cudn so cp va

thr cAp. Ton that dong ti 16 thuén véi binh phuong dong dién chay qua day dan. Dong dién

nay phu thudc vao tai dugc két ndi va thay ddi theo tai nén duoc Xép vao loai ton that bién

doi.
Tén Ton thét co tai | Tén Ton thét c6 tai
TBA Cong Ty 75 735 TBA Lang Gao 2 s6 2 27
TBA Co quan Cong ty 75 707 TBA Lang Gao 3 188
TBA Chu Ty 1 163 TBA Lang Gao 4 190
TBA D2 59 TBA Lang Gon 395
TBA Dit Le 193 TBA Lang Gon 107
TBA Dit Le 2 674 TBA Lang Kl 163
TBA Dit Rong 1 140 TBA Lang Krel 168
TBA Dit Rong 2 75 TBA Lang Krol 136
TBA Dit Tu 512 TBA Lang Krol 2 13
TBA Dit Tu 2 347 TBA Lang Khop 455
TBA Dit Tu 3 288 TBA lang Khop 2 121
TBA Bb6i 1 Cty 75 186 TBA Lang Neh 244
TBA Dgi 3 Cong ty 75 505 TBA Lang Neh 2 189
TBA Pong Tam 1 634 TBA Lang Phang 399
TBA Pong Tam 2 287 TBA Lang Phang 2 98
TBA Pong Tam 3 371 TBA Mai Hitu Thing 105
TBA Pong Tam 4 68 TBA NMCB CS Cty 75 875
TBA H6 Nghia Ngo 153 TBA NMCB s6 2 Cty 75 118
TBA Huyén Doi 157 TBA NMXL nudc thai Cty 75 600
TBA Ia G6n 20 TBA Ngo le 1 102
TBA Ia Go6n 2 19 TBA Ngo le 2 2.896
TBA Ia Gon 3 301 TBA Ngo Rong 190
TBA Ia Krel 335 TBA Ngo Rong 2 164
TBA Ia Krel 2 283 TBA Ngo Rong 3 4
TBA Ia Lang 437 TBA Nguyén Canh Piéu 4
TBA Ia Lang 2 4332 TBA Nguyén Vin Luong 309
TBA la Lam 2 70 TBA Phan Van Viét 59
TBA Lang A 938 TBA Quyét Thing 424
TBA Lang A (may so 2) 371 TBA Su 320 56
TBA Lang A s6 2 19 TBA Thanh Gido 46
TBA Lang Blang 612 TBA Thanh Gido 2 172
TBA Lang Blang 2 42 TBA Thanh Gio 3 274
TBA Lang Dé 245 TBA Thanh Tén 364
TBA Lang D& 2 537 TBA Thén 2 Pong Tam 8
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TBA lang D& 3 157 TBA Thon Ia Lam 6
TBA lang D¢ 4 399 TBA Thon [aPon 104
TBA Lang Gao 488 TBA Thong Nhét 1286
TBA Lang Géo 2 191 TBA Truong Tiéu Hoc Dinh Nup 5
Tong(W) 27487
Bing 3.6: Ton thiit cé tai MBA xudt tuyén 477.
c. Ton thit cong suit tac dung trong thiét bi bu.
Tong dung | Dung luong timg pha(kVar) Cap Kiéu | Giéi han dién ap
Tén Tu Bu Node dat tu lugng dién dau | Thap Cao
(kVar) PhaseA | PhaseB | PhaseC 4p(kV) néi
Tutrungap T50A 300,00 | 100,00 | 100,00 | 100,00 | 22,000 | Wye 0,950 | 1,050
Tulakrel2 NODE203 30,00 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050
TuThanhGiao NODE230 60,00 20,00 20,00 20,00 0,400 | Wye 0,950 | 1,050
TuNgorong?2 NODE1506 40,00 13,33 13,33 13,33 0,400 | Wye 0,950 | 1,050
TuNgolel. NODE260 30,00 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050
TuCDNgolel | NODE260 10,00 3,33 3,33 333 | 0,400 | Wye 0,900 | 1,000
TuDongtaml NODES0 4X 30,00 10,00 10,00 10,00 0,400 | Wye 0,950 | 1,050
TuBlang NODE27 40,00 13,33 13,33 13,33 0,400 | Wye 0,950 | 1,050
TuDoi3cty75 NODE1508 40,00 13,33 13,33 13,33 0,400 | Wye 0,950 | 1,050
Tulagon2 NODE267 40,00 13,33 13,33 13,33 | 0,400 | Wye 0,950 | 1,050
Tulagon NODE231 30,00 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050
TuDongtam?2 NODE91 4X 30,00 10,00 10,00 10,00 0,400 | Wye 0,950 | 1,050
TuLangkhop NODE19 40,00 13,33 13,33 13,33 0,400 | Wye 0,950 | 1,050
TuLangkhop2 | NODE30 40,00 13,33 13,33 13,33 0,400 | Wye 0,950 | 1,050
TCDLkhop2 | NODE30 10,00 3,33 3,33 333 | 0,400 | Wye 0,950 | 1,050
TuNgoRong3 | NODE16 30,00 10,00 | 10,00 | 10,00 | 0,400 | Wye 0,950 | 1,050
Bang 3.7: T hiét bi tu bu trén xudt tuyén 477.
Ta co, tong dung luong bu 1a:
20 =300+60+40.6+30.6+10.2 =800kVar
bu
Tbn that cong suat tac dung trong thiét bi bu:
AP, =0,005%.20Q, =0,0005.800=4kW
b bu
Ma:
- 0,05%: Ti 1& ton that cong suat tac dung trong mot don vi dung lugng bu
(kW/kVar).
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d. Do thi phu tai dién hinh trong thang 1 ciia xuat tuyén 477.

Thoi gian Ppt Trung binh(kW) Thoi gian Ppt Trung binh(kW)
0:00:00 1.377,333 12:00:00 2.487,000
1:00:00 1.368,000 13:00:00 2.787,270
2:00:00 1.521,333 14:00:00 2.787,270
3:00:00 1.562,667 15:00:00 2.787,270
4:00:00 1.646,667 16:00:00 2.212,000
5:00:00 1.866,667 17:00:00 3.251,333
6:00:00 2.599,333 18:00:00 3.200,667
7:00:00 2.007,333 19:00:00 2.584,667
8:00:00 2.787,270 20:00:00 2.254,000
9:00:00 2.787,270 21:00:00 1.965,333

10:00:00 2.787,270 22:00:00 1.620,667
11:00:00 3.080,990 23:00:00 1.403,333
Téng 54.732,943

Bdng 3.8: Cong sudt phu tdi trung binh trong I ngdy ciia xudt tuyén 477.
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Hinh 3.8: Biéu do phu tai dién hinh thang 1/2025 xuat tuyén 477.
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3.2.1.2. Tinh toan ton that di¢n ning.

Dua vao biéu d6 phu tai thang 1/2025, ta tinh toan dugc Tmax theo cong thire sau:

n
Pt
“riti (P, +B, +...+Py5;).30 1633177
Tmale_l _ 0k " "1k 23h777 _ =502,31.12
Pax Bhax 3251,333
=6027,72h

Tir két qua trén, ta c6 thoi gian ton thit cong suét cuc dai T.
r=((0,124+ T, _.107)>.8760) = (0,124 + 6027,72.10*)>.8760) / 12
=385,58A

Ta c6 ton that dién ning trong xuit tuyén dugc xic dinh nhu sau:

D b C F
= (40, 933+4+ 27,478).385,58 +24,352.720 =45417,67kWh

AA:(AP +AP, +AP u).z'+AP ¥

3.2.1.3. Theo cong thirc kinh nghiém cia Pién Lwe Dirc Co.
Ta xac dinh t6n that dién nang trén toan xuat tuyén dua theo cong thirc kinh nghiém
sau:

AM=APp 1+ (AF o Kt giao) T MNLur

=24,35.720+(68,152.0,562.480) + 7830,8 = 43747,48kWh

Trong do:
APmax: TOn that cong sudt cuc dai tai thoi diém khong anh hudng boi niang luong
mat tro1trong PSS/Adept.
Ka: Hé sb dong thoi.
AAnimr: Ton that cong suat khi nang lugng mit troi phat nguoc vé ngudn.
< Két luan: Qua két qua tinh toan giita 2 phuong phap véi nhau, ta thay giita 2 két
qua co sy sai 1éch nhung khong qua 16n . Vi vay, ¢ thé két luan duoc két qua tinh
toan bang phuong phap thoi gian tén that cong suit cuc dai t 1a dung so véi két qua

tinh toan thuc té tai Dién Luc Puc Co.
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CHUONG 4: PE XUAT PHUONG PHAP GIAM TON THAT PIEN NANG
AP DUNG TAI LUOI BPIEN THUQC PIEN LUC PUC CO TINH GIA LAL
4.1. Cac nguyén nhén giy ra ton thit dién ning trén luoi.

Cong tac lam giam ton that dién nang cho ludi dién 22/0,4kV Dién Luc Bic Co nodi
chung va 2 xuit tuyén 471 va 477 ndi riéng di va dang duoc Dién Lyc Gia Lai quan tim
chi dao, cong tac kiém tra di dugc dang chi trong hon. Tuy nhién, ti 1& ton that van con
cao do cac nguyén nhan chu yéu sau:

4.1.1. Ton that dién niing phu thudc dong dién.

Tat ca cac phan tir tham gia truyén tai truc tiép dong dién trong hé théng dién déu
c6 ton that dién ning do phat nhiét trén dién trd ctia phan tir d6. Cac phan tir ¢6 ton that do
phat nhiét trén hé théng dién bao gom:

- Pién tré cia cac duong day tai dién, diy dan pha, day trung tinh, diy chong sét
va day ndi dat. Day trung tinh s& gy ton that néu ton tai dong trén day trung tinh.
Day chdng sét nam trong dién tir truong cua cac diy din pha nén ciing co xuat
hién dong dién cam Ung va ton that dién tré diy chdng sét va dién tro ndi dat.

- Dién tré cudn day trong cac MBA luc.

- Pién tré cudn day ciia may dién quay ( may phat dién, may bu dong bo, dong co
dién).

- Pién tro tiép xuc cia cac tiép diém trong céc thiét bi dong cat mach dién.

- Dién tré tiép xuc clia cac mdi ndi trong mach dién.

- Céc dién tré nho khac nhu thanh gop, cudn day cac bién ap do luong, cac mach
bu CSPK, cudn day khang dién, dién tro trén mach ban dan....

Trong cac phan tir trén day trong hé thdng dién, cac phan tir chiém ty 1é ton that dién
nang 16n nhét 1a duong ddy va may bién ap. Céc phan tir con lai thuong ton that nho nén
néu tinh toan ton thit dién niang thuong duoc xét bo qua.

4.1.2. Ton that dién ning do chit hrong dién ning.

Ngoai van dé ton that dién nang do dong dién va dién ap giy ra ¢ tan sd co ban 1a
50Hz trén cac phan tir trong hé thong dién, ton that dién ning con dugc gy ra do cac van
dé chat luong dién ning. Cac hién tuong duy tri nhu bién dang song va khong dbi xtng
gdy ra ton that dién ning dang ké. Cac hién tuong ton thit dién ning khac, mic du ciing
gdy ra ton that dién ning nhung do thdi gian t6n tai ngan hoic bién d6 dién ap it thay doi
nén trong cac phan tich ton that dién ning c6 thé bé qua khong xét dén. Mot sé nguyén
nhan chu yéu din dén ton that dién ning do chét luong dién ning ma can xét dén 1a:

- Séng hai cao: Cac thiét bi dién tt hién dai nhu bién tan, nguén Xung va cac thiét
bi c6 cong suat phi tuyén gay ra song hai lam giam hiéu suat hé thong va ting ton
hao cong suat.
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Hé s6 cong suat thap: Néu hé sb cong suit thip, cong suit phan khang ting lén,
gdy ton hao dién niang trong hé thong truyén tai va phan phdi.

Dao dong di¢n ap: Khi di¢n ap khong 6n dinh hodc bi sut ap qua muec, thiét bi hoat
dong kém hiéu qua dan dén viéc tang ton that dién nang.

Tén sb sai léch: Hé théng dién hoat dong tdi wu & tan sé dinh mirc 50Hz. Khi tan
s6 dao dong ngoai mirc cho phép. Thiét bi dién co thé tiéu thu ning luong nhiéu
hon mirc can thiét.

Mit cén bang pha: Trong hé thong dién ba pha, néu c6 sy mat cin bang giita cic
pha, ton that dién ning s& tang 1én do hiéu tng khong ddng déu trong tai.

4.1.3. Ton that dién niing do thiét ké va van hanh hé théng dién.

Ngoai nhirng nguyén nhan gy ton that dién ning trén ting phan tr mang dién trong

hé théng dién, nhin tu khia canh quan 1i hé théng dién con c6 mot sb nguyén nhan khac

cling 1am gia tang them ton that dién ning chung cta ca hé thong. Cac nguyén nhan xuat

phat tir nhirng bat hop 1i trong khau quan 1i hé thong dién tir khau quy hoach, thiét ké dén

khau van hanh hé thong dién. Phan 16n cac nguyén nhan bao gom:

a.

b.

Ton thit do thiét ké.
Lya chon day dan khong tdi wu: Néu day din co dién trd cao hodc tiét dién khong
phu hop dan dén qué nhiét va tang ton that di¢én nang qua day dan.
Thiét ké hé théng khong hop 1i: Viéc bd tri tram bién ap, duong day truyén tai
khong khoa hoc dan dén ban kinh cap dién qué 16n dan dén ton that dién nang
cao.
Khong ti uu cap dién ap.

Ton that do van hanh hé thong.
Van hanh khong dang tai.
Van hanh qué tai hé thong.

Khong kiém soat song hai va dao dong dién ap.

4.1.4. Ton thit dién ning do tinh trang vi pham trong sir dung dién.

Céc tinh trang vi pham trong viéc stt dung dién hién nay van con ton tai dan dén

tinh trang ting ton thit dién nang. Phan 16n trinh trang vi pham trong sir dung dién déu

xuét phat tir yéu t6 chu quan cua khach hang hodc ngudi quan 1i, mot sb it 1a ¢ y gly sai

pham dan dén tinh trang ton tht dién ning. Cac hanh vi vi pham cha yéu 1a:

Lay cédp dién dudi nhiéu hinh thirc nhu: Dau ndi trai phép vao hé thong dién dé
str dung ma khong qua ddng hd dién, Can thiép vao cong to dién dé lam sai léch
chi s6 tiéu thy dién, Dung cac thiét bi gdy anh hudng dén hé théng do luong lam
sai léch thong tin vé mirc tidu thy dién.
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Vi pham hé sb cong suat: Dé hé s6 cong suit thap kéo dai va khong bu cong suit
phan khang dbi voi hé thong tiéu thy nhidu dién nang.

Do chil quan cua ngudi quan khi mat pha, cong to chét, chay khong xir 1y, thay
thé kip thoi, bo sot hodc ghi sai chi sd..... dan dén dién nang ban cho khach hang
do dugc qua hé théng do dém thap hon so véi dién nang khach hang sir dung.

4.2. Nguyén nhin giy ra tén thit dién ning trong xuit tuyén.

4.2.1. Vé mit ky thuit.

Xuat tuyén 471 va 477 cung cap dién ning cho mot phan phu tai cuia Huyén Pirc

Co c6 nhitng ddc diém riéng nhu sau:

Ca 2 xuét tuyén déu c6 nhirng doan dudng day véi chiéu dai rat 1én ma khong co
phu tai vi cht yéu phu tai ndm doc theo tuyén dudng quéc 16 hoic cac tuyén dudng
tu quan va mat d6 dan cu thua thét. Ton that trén nhimg doan dudng day ciing
g6p phan tao nén ton that 16n ¢ 2 xuat tuyén.

Nhiéu khu vuc méy bién 4p phai chay non tai nhiéu gio lién tuc vi nhu cau st
dung dién khong qua nhiéu vao ban ngay vi ngudi dan phan 16n 1a néng dan nén
nhu cau su dung di¢n s€ 16n hon vao ban dém phuc vu cho céc nhu cau sinh hoat.
Ngoai ra, con phuy thudc vao thoi tiét va muia vu cling s€ anh hudéng dén phén tram
mang tai ctia cc mdy bién ap.

Trén 2 xuit tuyén déu co su ddu ndi clia cac nha may dién mit troi 16n véi cong
suat dinh muc 1én dén 1000kW va cac hé théng di€én mat tro1 4p mai ¢ cac hd gia
dinh cong suat vai chuc kW. Vo nhiing gio c6 nang cong sut tir cac hé thong
ning luong tai tao phat ngugc mot lugng cong suit 16n vé dau xuit tuyén dan dén
nhiéu duong day gan day tai khién ton that ting cao.

4.2.2. Vé mit phi ky thuat.

Viéc xac dinh ton that dién ning thyc t& ndm & quy trinh ghi do chi sd dién ¢ cac

ddng hd dién. Nén van c6 kha ning trong qué trinh quan 1i van hanh s& khong tranh khoi 1

s6 trudng hop giy ra ton that dién nang phi k¥ thuat nhu sau:

Tu tién nbi day 14y dién tir hé théng dién cua Dién Luc.

Dung dién khéng qua dong hd dién ( cong to dién ).

C6 y 1am hong cong to dé dung dién.

Dung phuong thirc thay d6i day dan ndi dén dong ho dién ( cong to dién ) ghi
khong chuan hoac khong dung dé ghi dién.

Tac dong nham 1am sai 1éch chi s6 do dém cua dong ho dién (cong to dién ) va
cac thiét bi dién khac c6 lién quan dén do dém dién.

4.3. Giai phap 1am giam ton that dién ning trén luéi dién.

Ta c6 cong thirc tinh toan ton that dién ning nhu sau :
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Nhu vay dé giam t6n thit dién ning can giam ton that cong suit tac dung. Mot sb

bién phap giam ton thit cong suit tac dung phd bién dugc dé xuit nhu sau:

4.3.1. Ting dién ap dau xuit tuyén.

Ta c6 cong thirc tinh toan t6n thit cong

AP =

Ta thiy dién ap U c6 ti 1& nghich véi ton that cong suit tac dung AP . Suy ra, dién
ap tang thi ton that cong suat tac dung giam. Ap dung vao ing dung mo phong PSS/ADEPT

tai thoi diém Pmax ( khong xét dén ning lugng tai tao ) bang cach thuc hién cach bude

nhu sau:

Budc 1: Thuc hién chay modul bai toan phan bd cong suét Load Flow cua luégi &

cap dién ap 22kV dau xuit tuyén dé xac dinh luong t6n that cong suét cuc dai cua ludi hién

tai.

Buwéc 2: Tién hanh cai dit nhu sau dé thay doi cdp dién 4p dau xuat tuyén tir 22kv

1én 23,1kV ( chénh léch cho phép téi da 1a 5%

Chon Sources trén thanh cong cu NETWORK-> Chon muc 110DC dé tién hanh

thay doi dién ap.
Tai bang Source Properties, ta chon cap
dién ap Nominal Voltage 1a 22kV.

Diéu chinh phan Schedule Voltage tir 1
1én 1,5 (+5% dién ap) dé tién hanh chinh dién
ap dau xuét tuyén 1én 23,1kV.

Buéc 3: Tiép tuc thuc hién bai toan
phan b cong suit Load Flow dé xac dinh cong
sudt tac dung va phan khang truyén tai, tim
duoc ton that cong suat trén ludi véi cap dién

ap dau ngudn da duoc thay doi.

P2+ 0%

sut tic dung trén duong day nhu sau:

R

U2

“Uz=U1.5%= 22.5%= 23,1kV) nhu sau:

Source Properties
Mainy | Harmonics |

Name |G Node: NODE212
LGroupns
Type lSwmq - ]
Nominal voltage kV) {3;’ 000 «| LL
Scheduled voltage pu of nominal) [1 05
Angle IU deg
Impedance
Base rating G<VA) [T",(anin
Posttive sequence resistance (pu an source kVA base) ID 00700

Poattive sequence reactance (pu on sowce kVA base) [() 02000

Zero sequence resistance (pu on source kVA base) [o01000

Zero sequence reactance (pu on source kVA base) ID 04000
Grounding resistance (Ohms) [0:00000
Grounding reactance (Ohms) [0.00000
vV Visible vV Results System Base (kVA) 1000000
¥ In service
| OK Cancel | Help

Hinh 4.1: Dit liéu dién dp dau nguon.

|
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4.3.2. Thay d6i dién tré R.
Ta c6 cong thirc tinh toan t6n thit cong suét tac dung trén dudng day nhu sau:

2 2
AP=¥.R véi R = FO.L
U

Ta thay tri s0 R s& thay do61 néu ta thay do1 gia tri cia 7 hoac L. néu mudn giam ton

that cong suét tac dung thi ta giam R. Suy ra ta can giam 7, hodc L dé giam duoc gié tri R.
Xét 1an luot cai yéu t6 nhu sau:

- Giam 7, : dé giam dugc gia tri 7, ta thuc hién ting tiét dién diy din hodc thay
chat liéu dan ctia day dan ( tir 156 thép thanh 15i dong ).

- Giam L: thay di chiéu dai dudong day hodc thay doi ban kinh cdp dién cia cac
tram bién ap phu tai.

Phwong 4n 1: Thay doi tiét dién duong day :

Buwéce 1: Thuc hién bai toan phin bd cong suat Load Flow vao thoi diém ton that
cuc dai trén ludi. Chon Report->Chon Branchs Power Losses dé xuét bao cdo ton that qua
ting thiét b trén ludi. Trong d6 ta tim dugc ton thit dudng day.

Branch Current 4

Branch Power

[os Branch Power Losses

Input List »
Node Voltage >
Shunt Current >

Shunt Power
Status >

Hinh 4.2: Cach xudt bdo cdo ton thdt trén timg thiét bi.

Bude 2: T béo céo ton that qua thiét bi, lva chon 5 duong day co ton thét cong
suit cao nhat dé tién hanh dé xuit ting tiét dién dudng day dé thay ddi ti sé ro dudng day.
Tién hanh tinh toan v&i ti s6 ro mai dé tinh ra lugng ton that cong sut tac dung c6 thé giam
duogc sau khi thay doi tiét dién duong day,

Buée 3: Thuc hién thay d6i tiét dién duong day trén phdn mém mo phong
PSS/ADEPT va chay bai toan phan bd cong suat Load Flow dé kiém tra két qua ton that.
Phwong an 2: Thay dbi ban kinh cap dién ctia cac tram bién 4p phu tai.

Phuong phap ndy can phai phu thudc vao vi tri dja 1i va hinh dang cua so d6 cip
dién. Ca hai xuat tuyén 471 va 477 déu c6 dic diém gidng nhau vé vi tri cia phuy tai. Phan
16n phu tai ndm doc theo tuyén duong qudc 16 va cac con dudng tu quan. Mat do dan cu

thwa th6t nén dudng ddy truyén tai dién ning dén phu tai gan nhu di dwoc 6n dinh cho dén
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thoi diém hién tai. Trong tuong lai, su phat trién cua nén kinh té vung co thé c6 thém nhiéu

phu tai méi khi d6 1udi dién c6 kha ning s& duoc tinh toan lai vé khoang cach cap dién cia

cac tram bién 4p phu tai hodc chiéu dai cia cac dudng day truyén tai dién dén phu tai.
4.3.3. Bu cong suét phan khang.

Nhu trén d néi ludi dién Viét Nam va nhét 1a ludi phan phdi ting tredng qua nhanh
ctia nhu cau cong suat. Ton thit tong trong ludi phan phdi rat 16n.VE nguyén tic toan bd
cong suit ngudn déu phai qua ludi phan phdi trude khi cung cap cho phu tai. Do dé giam
duge mot vai phan tram ton that nhd nhitng phuong phap phd cap s& dem lai hiéu qua kinh
té 1én. Vé phuong dién van hanh ludi dién phan phdi thi van dé bu cong suat phan khang
van 1a ndi dung c6 y nghia 16n.

Cong suét phan khang do phu tai yéu cau mang thudc tinh cam, dé sinh ra tir truong
can thiét cho qué trinh chuyén d6i dién ning, Tir trudng xoay chiéu can mot dién ning dao
dong d6 1a cong suit phan khang c6 tinh cam Q. Pién ning cia tir trudng dao dong dudi
dang dong dién, khi di trén ddy din no giy ton that dién ning va ton that dién 4p khong loi

cho ludi dién.

N, gu5n7 iea

‘)7
-« —»
—

Q-Qe

, NP
Hinh 4.3: Cong sudt phan khang trén 1 xuat tuyéen.

Mudn giam duoc ton that dién ning va ton that dién ap do tir trudng gdy ra ngudi ta
dat tu dién ngay sat vung tr trudng hinh 2.9. Tu dién gay ra di€n trudng xoay chiéu, dién
truong cling can mot dién nang dao dong - cong suat phan khang dung tinh QC , nhung
ngugc vé pha so vai tir trudng. Khi tir trudng phat nang luong thi dién trudng nhan vao va
nguoc lai. Nho dac tinh nay ma khi dat canh nhau dién truong va tur truong tao mach dao
dong, nang lugng cta ching truyén quan lai cho nhau, chi ¢ phan thira ra Q-QC (du dién
cam hay dién dung) méi di vé nguon dién. Nho vay dong cong sudt phan khang giam di.
Cong suat phan khang dung tinh di vé nguon ciling gdy ton that dién ning nhu cong suit
phan khang cam tinh, nhung vé dién ap thi né lam ting dién ap ¢ nit tai so véi ngudn (t6n
that dién ap am). Vi thé khi dit bu ciing phai tranh khong gy qua bu (QC—>Q)

Khi giam Q truyén tai trén duong day, ta giam duoc thanh phan t6n that cong suit
AQ do Q gay ra:

@ = arctg g
P
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Khi luong P khong doi, mubn Q giam thi ¢ giam, khi d6 can ting cosg. Ta cd mot

s6 bién phap ning cao cos¢ nhu sau:
4.3.3.1. Nang cao h¢ so cos@ tw nhién.

Nang cao hé s6 cose ty nhién 1a tim cac bién phap dé cac ho tiéu thu giam bt luong
cong suit phan khang Q tiéu thyu. Céc bién phap dé nang hé s cos¢ tu nhién:

- Thay dbi va cai tién quy trinh cong nghé dé cac thiét bj 1am viéc & ché do hop li
nhat.

- Thay thé dong co khong dong bd 1am viéc non tai bang dong co c6 cong suit nho
hon.

- Giam dién &p lam viéc cua dong co lam viéc non tai.

- Han ché dong co chay khong tai.

- Dung dong co khong dong bo thay thé dong co khong dong bo.

- Nang cao chat lugng stra chita dong co tai cac nha may xi nghiép.

- Thay thé nhitng may bién ap lam viéc non tai bang nhirng may bién ap c6 dung
lwong nho hon.

Nang cao hé $6 cos@ tu nhién rat ¢6 loi vi dua lai hiéu qua kinh té ma khong phai
dat thém thiét bi bu. Vi khi xét dén van dé nang cao cong suat cosg bao gid ciling xét dén
céc bién phap nang cao hé s cos tu nhién trude tién.

4.3.3.2. Nang cao hé s6 cong suit cos¢q biang phwong phap bu.

4.3.3.2.1. Cac phwong phap bu.

a. Bu song song (Bu ngang).

Tu bu ngang dugc két ndi song song trong hé thong va duoc st dung chi yéu dé cai
hién hé s6 cong suat nham lam giam cong sudt phan khang truyén tai tir d6 1am giam t6n
that trén duong day. Bu song song ciing ¢6 tac dung 1am ting dién 4p cua tryc chinh nghia
1a giam ton that dién ap, dong thoi loc song hai.

b.  Bu ndi tiép (Bu dgc).

Tu dién bu doc duoc mic nbi tiép dudng day nham lam giam dién khang cua dudng
day va duoc st dung chu yéu dé ting dién ap cudi dudng day, tirc 1 lam giam ton that dién
ap. No ciing cai thién hé s cong suat dau duong day. Thuc té ludi phan phéi it dung

4.3.3.2.2 Cac phuong thirc bii cong suit phan khang.

Bu cong sudt phan khang mang lai 2 loi ich: giam ton that dién ning va cai thién
dién ap, chi phi van hanh khong dang ké.

Trong ludi phan phdi c6 thé ¢6 3 loai bu cong suat phan khang:

- Bu k¥ thuat dé nang cao dién 4p. Do thiéu cong suat phan khang, dién ap s& thap.
Néu cong suat phan khang ngudn thiéu thi bu cong suat phan khang 13 mot giai
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phap ning cao dién ap, canh tranh véi cac bién phap khac nhu ting tiét dién day,
diéu ap dudi tai

- Bu kinh t& dé giam ton that cong suit va t6n that dién ning.

- Trong ludi xi nghiép phai bu cudng birc dé dam bao cos[] theo yéu cau. Bu ndy
khéng phai do dién ap thip hay ton thit dién ning cao ma do yéu cau tir hé thong
dién. Tuy nhién loi ich kéo theo la giam ton that dién ning va cai thién dién ap.

Bu kinh té 1a dé 1y loi, néu lgi thu dugc do bu 16n hon chi phi dat bu thi bu s& dugc
thuc hién.

C6 2 cach dat bu:

Cich 1: Bu tap trung tai mot sé diém trén truc chinh ludi trung ap

Cich 2: Bl phan tan ¢ cac tram phan phdi ha ap

Budap trung
060dg trut trung ap T Qv
|
|
é é é é g °
May biea ap phuitadl 1 Qs 1 Qv

Bugphaa tan
Hinh 4.4: Phdn bé ty bui trén xudt tuyén.

Bu theo céch 1, trén 1 truc chinh chi dat 1 dén 3 tram tu bu. Cong suét bu ¢ thé 1on,
d& thuc hién diéu khién cac loai. Dung tu trung 4p nén gia thanh don vi bu ré va cong suat
don vi 16n. Viéc quan 1y va van hanh dé dang

Bu theo cach 2 giam dugc ton that cong suat va ton that dién niang nhiéu hon vi bu
sau hon. Nhung do bl qué gan phu tai nén nguy co cong huéng va tu kich thich & phu tai
cao. Bé giam nguy co nay phai han ché cong suat bu sao cho ¢ ché do cuc tiéu cong suit
bt khong 16n hon yéu cau ciia phy tai. Gia thanh don vi bu cao hon tap trung.

> Trong thue té c6 thé dung két hop ca 2 cach

4.3.3.2.3. Cac thiét bj bu thuong dwoc sir dung.

Heé s6 cos tu nhién cao nhat khong dat toi 0.9 ( thuong vao khoang 0.7 dén 0.8),
vi thé can phai dat them thiét bi bu. Thiét bi bu can dugc chon trén co sé tinh toan so sanh
kinh té ki thuat.

a. Tu tu bu.

La loai thiét bi tinh, 1am viéc véi dong dién vuot trude dién ap, do d6 c6 thé sinh ra
cong suat phan khang Q cung cip cho mang.

U'u diém:
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Sut ton that cong suat tac dung bé, khong co phan quay nén lip rap bao quan dé
dang.

Tu dién duge ché tao thanh tung don vi nho, vi thé co thé tuy theo sy phat trién
ctia phu tai trong qua trinh san xuat ma ching ta ghép dan tu dién vao mang, khién
hiéu suit sir dung cao va khong can phai bé nhiéu vén dau tu ban dau.

Nhuwoc diém.

Tu di¢n nhay cam vdi sy bién dong cua dién ap.

Céu tao kém chic chin dé bi pha hong khi xay ra ngan mach.

Khi cét tu dién ra khoi mang, trén cuc cua ty dién van con dién ap du nén co thé

gy ra nguy hiém cho nhan vién van hanh.

Thong thuong vé1 dung luong bu nho hon 5000k Var thi nguoti ta dung tu dién.
May bu dong bd.

La dong co dong bd lam viée ¢ ché d6 khong tai. O ché d6 qua kich thich may bu

san xudt ra cong suit phan khang cung cap cho mang, & ché do thiéu kich thich may bu

tiéu thy cong suat phan khang.

Uu diém.

Ché tao gon nhe va ré hon so vdi dong co dong bd cung cong suat.

Thiét bi ¢ thé diéu chinh dién ap tot.

Nhuwoc diém.

May bu dong bd c6 phan quay nén lap rap, bao quan va van hanh kho khan.
Pé bu kinh té, may bu thuong duge ché tao voi cong suat 16n, do d6 may bu dong
bd thuong duoc dung ¢ noi can bu tip trung va can bu dung luong 1on.

Pong co khong dong bd roto diy quin dwoc dong bd hoa.

Khi cho dong dién vao roto cua dong co khong dong bo diy quan, dong co sé lam

viéc nhu mdt dong co déng bo véi dong dién vuot trudc dién ap. Pong co khong d@)ng bo

roto day quan dugc dong bd hoa khong dugc sir dung rong rii do lwong cong suét ton that

16n, kha nang tai kém, chi voi 75% cong suat dinh murc.

4.3.3.3. Thiét bi bu dwoc sir dung trén luéi dién 22/0,4 Gia Lai.

Thue té, cong tac bu cong suat phan khang chu yéu st dung cac ta tu bu ¢6 cac ché

do van hanh khac nhau nhu:

T tu bu ¢b dinh: Ta tu bu ¢d dinh hoat dong béng cach méc céc tu bu dién co
dung luong x4c dinh vao hé théng dién. Khi hé théng c6 phu tai cam khéang, cac
tu bu ndy s& cung cp cong suat phan khang dé bu lai phan cong suat phan khang
thiéu hut. Khac véi ta tu bu ung dong, tu tu bu ¢ dinh ¢6 s6 cép tu bu khong thay
doi trong subt qué trinh van hanh, tic la $6 lugng tu bu dugc xéac dinh ¢ dinh va
khong thay ddi theo ti.
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Ta tu bu theo thoi gian: Hé thong nay st dung cac ro-le thoi gian (timer relays)
dé diéu khién viéc dong mé cac tu bu. Ro-le thoi gian duoc cai dat dé hoat dong
trong mot khoang thoi gian nhét dinh, tir d6 diéu chinh sd lugng tu bu hoat dong
pht hop vé6i nhu cdu cong sudt phan khang cta hé thong tai ting thoi diém. La
mot hé théng bu cong suat phan khang duoc diéu khién ty dong, trong d6 cac tu
bu dugc dong hoac ngét dua trén thot gian da dugc cai dat trudec.

Tu tu bu theo gia tri cos@: Tu tu bu tu dong theo cosp hoat dong dua trén nguyén
1y do dd léch pha giira dién 4p va dong dién trong hé thdng. Khi hé sb cong suét
(cos@) thip hon gia tri cai dit (thuong 13 0.85 dén 0.95), bd diéu khién sé& ty dong
dong cac tu bu thong qua céc thiét bi dong cat (contactor) dé cung cap cong suét
phan khang can thiét. Khi cose dat gia tri cai dat, hé thong s& ngimg dong thém
tu b, gitp duy tri hé sé cong suit 6n dinh va tranh bu thira cong suit phan khang.

4.3.3.4. Thuc trang cong tac bu cong suit phan khang hién tai ciia xuét tuyén.

Doi voi 2 xuat tuyén 471 va 477 1a 2 xuat tuyén hién dang c6 hé s6 ton that cao nhat

trong ludi dién 22/0,4kV DPuc Co. Vi vay, viéc gidm ton that dién nang va dam bao do tin

cay cho 2 xuat tuyén trén ludn duoc Pién Luc Pic Co tinh toan, kiém tra thuong xuyén

dudi sy chi dao cua Gia Lai PC. Céac bién phéap chu yéu thuong duoc 4p dung trong cong

tac bu cong suat phan khang chu yéu nhu:

Lap dit va van hanh téi wu tu bu cong suat phan khang. Theo ddi hé s cose cac
nut trén ludi dién, tinh toan vi tri va dung luong lap dat tu bu tdi vu dé quyét dinh
lap dit, hoan d6i va van hanh hop li cac bd tu trén ludi nham giam ton that dién
nang. Pam bao cose trung binh tai 16 tong tram 110kV Puc Co 1a:

Pbi v6i cap dién ap 22kV, bu cong suat phan khang dé dam bao cose dat tir
0,98 dén 1.

Déi voi tram bién ap va cap dién ap 0,4, bu cong suat phan khang dé dam bao
cos¢ dat 0,96.
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4.3.3.5. Tinh toan mé phong dé xuat lap dit tu bu dé giam ton that dién ning.

Thiét 14p cac thong sb tinh toan trong hop thoai Economics nhu sau:
Ecomonics X

Economics

Price of electrical energy (per kWh) 099
Price of electnical reactive energy (per kvarh)
Price of electrical demand {per kW)

Price of electncal reactive demand {per kvar)
Discount rate (pu/yr)

Inflation rate (pu/yr)

Evaluation period (yr)

Installation cost for fixed capacitor banks (per kvar) 155000
Installation cost for switched capacitor banks (per kvar) 155000
Maintenance rate for fixed capacitor banks (per kvaryr) 4650

TR

Maintenance rate for switched capacitor banks {per kvaryr) 4650

OK Cancel Help

Hinh 4.5: Cai dat cdc chi tiéu kinh té Economics.

- Chi phi dién ning (cP): Gia tién phai tra cho 1kWh dién ning tiéu thy. Ta chon
gi4 dién binh quan ctiia Cong ty Dién lyc Gia Lai nim 2024: 2.099 dong/kWh.

- Chi phi dién ning phan khang (cQ): gi4 tién phai tra cho 1kVar dién ning phan
khang tiéu thu. Theo thong tu s6 07/2006/TT-BCN ngay 27/10/2006 ciia bo Cong
thwong thi tién mua cong sudt phan khang duoc xac dinh theo cong thuc:
cQ=cP.k%. Tai Xuét tuyén 471 va 477 luédi dién 22/0,4kV Duc Co khong c6 vi tri
nao c6 hé sd cong suit nho hon 0,85, nén ta 1ay chi phi phan khang (cQ)= 0
ddng/kVar.

- Ty s6 chiét khiu (pu/year): hién nay ty 1¢ chiét khau r bang 1ai suét binh quan cac
ngan hang thuong mai 1a 18%. Chonr=0,18.

- Thoi gian tinh toan (years): chinh 13 thoi gian hoan vén, thuong lay 8 nim

- Suét dau tu ldp dit tu bu trung ap cd dinh: sb tién phai tra cho 1 kVar dé 1ap dat
tu bu c6 dinh cFTA = 155.000 dong/kVAr
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- Suét dau tu lip dat tu bu trung ap ung dong: s tién phai tra cho 1 kVar dé lap dat
tu bu tng dong cFTB = 155.000 dong/kV Ar

- Chi phi bao tri tu bu ¢ dinh hang nim theo quy dinh cta nganh Dién Viét Nam
hién nay 14 3% nguyén gié tai san cd dinh cta tram bu:

Chi phi bao tri tram ty bu trung ap cd dinh: mFTA = 3%x155.000 = 4.650
d6ng/1kVar.nim

Chi phi bdo tri tram tu bu trung 4p tng dong: mFTB = 3%x155.000 = 4.650
ddng/1kVar.nim

Thuc hién bai toan tu bu CAPO trén phan mén PSS/Adept dé tinh toan tim vi tri dat
tu bu tbi trén tung Xuét tuyén. Bai toan dugc thyc hién tirng budc nhu sau:

Buwéc 1: Xac dinh vi tri dit tu bu hién hanh, dung luong tu, phuong thtrc didu khién
tu (loai ty) c¢b dinh hay tng dong. Thuc hién bai toan phan bd cong suat Load Flow dé xac
dinh cong sudt truyén tai va ton that cong suét véi vi tri dat tu bu hién tai.

Budére 2: Xay dung do thi phu tai tuyén tinh, phan chia loai phu tai.

Buéc 3: T so do ludi trén PSS/ADEPT, cit bo toan bd tu bu hién hitu, vao
Analysis-> Option-> Chon thé CAPO va thuc hién nhap dung luong ctia mét b tu va )
luong bo tu nhu trén:

Analysis Options >
General | Load Flow | Short Cirout | Motor Starting | Reporis CAPO TOPO | DRA | Hamonics |
Connection type  |[Wye -~
Load snapshots to conmider
3 on
3 on
Fived Capacitor Placement Switched Capacitor Placement
Number of barke available [0 = Number of banks available |1 -
) phane bank size Gcvar) [1oo 3 phane bank size (kvar) [z00|
Fligible noden Elhgitble noden
! =0
=1 101 | 101
=010 011
G 1011 = 101149
=) 10126 = 10126
G 1017261 ) 101,261
G o157 110157
G 101/57 101571
101,72 210172
101/,72/5 21017208
| oK ' Canoet l el ]

Hinh 4.6: Cai dat cac tuy chon cho bai toan 161 wu vi tri tu bu tai thé CAPO.
Tai 6 “Number of bank available” ctia khung “ Switched Capicitor” nhap sé lwong
tu bu ¢6 san cua ludi.
Tai 6 “3 phase bank size (kVar)” nhap dung lugng cua bd tu dit tai mot vi tri.
Do xuét tuyén 471 luéi dién 22/0,4kV Huyén Dtric Co khong st dung tu b ¢6 dinh
nén ta khong dién sb lugng va dung luong mdi tu tai vi tri dit & khung “ Fixed Capicitor
Placement”.
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Thuyc hién tinh toan bang chirc ning CAPO trong PSS/ADEPT chia theo 4 khung
gid ( 22h-6h, 6h-8h, 8h-17h, 17h-22h) ¢ cong suat cac ngin xuat tuyén twong dwong nhau
thu duoc két qua tai cac thoi diém cong sudt 16n nhat cac tu bu s& duoc dong vao dé van
hanh.

Budéc 4: Két thuc bai toan CAPO, thyc hién bai toan phan b6 Load Flow dé xem
xét ton that cong suét sau khi thay d6i ciu trac ludi bang cach t6i wu vi tri dit tu bu méi.
Chon Modul Load Flow-> Chon Report-> Chon Branch Power Losses dé xuat bao cho.

4.4. Ap dung tinh toan giam ton tht dién ning cho xuit tuyén 471 va 477 luéi
dién 22/0,4kV Huyén Pirc Co - Tinh Gia Lai.
4.4.1. Ting dién ap dau nguon

a. Xuit tuyén 471:

Thuc hién mé phong van hanh xut tuyén & cap dién ap 22kV va xuit bao cao ton
that cong suat nhu bang dudi:

Losses Watts, vars
Loss Loss
Name 1st Node 2nd Node Type Phase Length ) Q)

Total losses 0845085 &7,924.813

Hinh 4.7: Tén that cong sudt xudt tuyén 471 véi dién dp dau xudt tuyén la 22kV.
AR, =20,645kW
Ta thuc hién ting dién ap ¢ dau xuat tuyén thém 5% gia tri dinh mac dé muc dién

ap sau khi ting van nam trong gia tri cho phép. Gia tri dién ap sau khi ting 13 23,1kV va

két qua ton thit cong sudt tac dung voi gia tri dién ap 23,1kV & bang sau :

Lossas Watts, vars
| Loss | Loss
Name 18t Node ind Node Type Phase Length
] <
2 A A Transorme A

Tot! laases

Hinh 4.8: Tén that cong sudt xudt tuyén 471 véi dién dp dau xudt tuyén la 23,1kV.
AR 3 4y = 20,627kW
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Tir 2 hinh béo céo tir ing dung mo phong PSS/APEPT ta thiy dugc sy giam ton
that cong suit tac dung cu thé nhu sau:
Luong cong sut tac dung tiét kiém duogc sau khi tang di€n &p van hanh tai thoi diém

Pmax ( khong xét dén ning luong tai tao ) 1a:

AP = AP(22kV) ~ARo3 1ky) = 20,645 -20,627 = 0,018kW

Viy luong cong suat tac dung tiét kiém trong 1 thang la:

AP(lthang) =AP.30=0,018.30 = 0,54kW

b. Xuit tuyén 477:
Thue hién mé phong van hanh xut tuyén & cap dién ap 22kV va xuit bao cdo tén

that cong suat nhu bang dudi:

Walta vars

Loss Loss

Name 151 Node Ind Node Type Phase Length ) Q

122 131 500

Hinh 4.9: Tén that cong sudt xudt tuyén 477 véi dién dp dau xudt tuyén la 22kV.

AP, = 68,152kW

Ta thuc hién ting dién ap ¢ dau xuat tuyén thém 5% gia tri dinh mac dé muc dién
ap sau khi ting van nam trong gia tri cho phép. Gia tri dién ap sau khi ting 13 23,1kV va

két qua ton thit cong sudt tac dung voi gia tri dién ap 23,1kV & bang sau :

Losses Walls, vars

Loss Loss

|
Name 1st Node 2nd Node Type Phase Length ) Q)

Total lasnes

Hinh 4.10: Ton thdt cong sudt xudt tuyén 477 véi dién dp dau xudt tuyén la 23,1kV.
AR, 11y = 61,580kW
Tir 2 bang béo cdo tir tng dung mo phong PSS/APEPT ta thiy duoc sy giam ton
that cong suit tac dung cu thé nhu sau:

Luogng cong sut tac dung tiét kiém duogc sau khi tang di¢n 4p van hanh tai thoi diém
Pmax ( khong xét dén nang luong tai tao ) 1a:
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AP =

Aoy =AM 03.140)

=68,152-61,586 = 6,566kW

Vay luong cong suat tac dung tiét kiém duoc trong 1 thang la:

=AP.30=6,566.30=196,98kW

AP(lthamg)
4.4.2.

a.

Ting tiét dién dwong day.
Xuét tuyén 471.

Ta c6 5 dudong diy co ton that cong sudt 16n nhét trong xuat tuyén 471 vao thoi diém

c6 ton thét cong suat cuc dai 1a 12h trua.

Tén P (kW) Q (kVar) | Loai day Ro(Ohm/Km) | Chiéu dai (Km) | Ton that cong suat (kW)
Line50 1.154,267 27,737 | ACSR-70/11 0,4218 1,43 1,639
Linel65 1.305,741 6,477 | ACSR-70/11 0,4218 0,99 1,443
LineTDP7 1.197,980 | 272,146 | XLPE-185-AL 0,1574 2,6 1,273
Line218 1.488,620 | 309,282 | ACSR-150/19 0,2046 0,89 0,861
Line73To73A | 1.425,065 | 302,592 | ACSR-150/19 0,2046 0,68 0,606
Bdng 4.1: Tén that cong sudt trén dwong ddy xudt tuyén 471.
Thue hién viée tang tiét dién duong day tir:
- ACSR-70/11 1én ACSR-95/16
- ACSR-150/19 1én ACSR-185/24
-  XLPE-185-AL 1én XLPE-240-AL
Sau khi thay d6i tiéng dién ta c6 duoc bang sb liéu nhu sau:
Tén Loai day ro(Ohm/km) | Loai day ro(Ohm/Km) | Chiéu dai (Km) | R(Ohm)
Line50 ACSR-70/11 0,4218 | ACSR-95/16 0,3007 1,43 | 0,430001
Linel65 ACSR-70/11 0,4218 | ACSR-95/17 0,3007 0,99 | 0,297693
LineTDP7 XLPE-185-AL 0,1574 | XLPE-240-AL 0,125 2,6 0,325
Line218 ACSR-150/19 0,2046 | ACSR185/24 0,154 0,89 | 0,13706
Line73To73A | ACSR-150/19 0,2046 | ACSR185/25 0,154 0,68 0,10472
Bang 4.2: Théng sé ddy dan méi dan trén xudt tuyén 471.
Tbn that cong suat trén 5 duong day sau khi thay doi tiét dién duong day:
Tén P (kW) Q (kVar) Loai day R(Ohm) Tén that cong suat (kW)
Line50 1.154,267 27,737 | ACSR-95/16 0,430001 1.184,370
Linel65 1.305,741 6,477 | ACSR-95/17 0,297693 1.048,692
LineTDP7 1.197,980 272,146 | XLPE-240-AL 0,325 1.013,422
Line218 1.488,620 309,282 | ACSR185/24 0,13706 654,616
Line73To73A 1.425,065 302,592 | ACSR185/25 0,10472 459,204
Bdng 4.3: Ton thdt cong sudt trén xudt tuyén 471 sau khi tang tiét dién.
Téng cong suét ton that giam duoc trong 1 thang:
Tén AP cii (kW) AP méi (kW) AP giam duoc (kW) | AP giam duoc 1 thang(kW)
Line50 1,639 1,184 0,455 13,639
Linel65 1,443 1,049 0,394 11,829
LineTDP7 1,273 1,013 0,260 7,787
Line218 0,861 0,655 0,206 6,192
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Line73To73A

|

0,606 |

0,459 |

0,147

4,404

Tong

43,851

Bdng 4.4: Tong cong sudt giam dwoc trén xudt tuyén 471.

Nhu véy, sau khi thay doi tiét dién 5 dudng day co luong ton thit cong suat 16n nhat

trén xudt tuyén 471. Ta co6 thé giam dugc luong cong suat ton that 1a 43,851kW trong 1
thang tai thoi diém 12h.
Xuit tuyén 477:

b.

Ta c6 5 duong diy co ton that cong sudt 16n nhét trong xuat tuyén 477 vao thoi diém

c6 ton thét cong suat cuc dai 1a 17h trua.

Tén P(kW) Q(kVar) Loai day ro(Ohm/km) | Chidudai (Km) | AP(kW)
Linel9 3.299,822 245.170 ACSR-185/24 0,154 5,94 20,760
Line221 1.817,100 156.923 XLPE-95-AL 0,3114 0,92 2,002
Line45 4X 816,680 185.020 ACSR-185/24 0,154 8,60 1,984
Line51 1.670,014 207.201 XLPE-95-AL 0,3114 0,96 1,793
Linel6 1.053,482 241.035 ACSR-185/24 0,154 4,58 1,744

Bdng 4.5: Ton thdt cong sudt trén dwong ddy xudt tuyén 477.
Thue hién viée tang tiét dién duong day tir:
- ACSR-185/24 1én ACSR-240/32
-  XLPE-95-AL lén XLPE-120-AL
Sau khi thay d6i tiéng dién ta c6 duoc bang sb liéu nhu sau:

Tén Loai day ro(Ohm/Km) Loai day ro(Ohm/Km) Chiéu dai (Km) R
Linel9 ACSR-185/24 0,154 ACSR-240/32 0,1182 5,94 0,7021
Line221 XLPE-95-AL 0,3114 XLPE-120-AL 0,2459 1,367 0,2262
Line45 4X ACSR-185/24 0,154 ACSR-240/32 0,1182 0,897 1,0165
Line51 XLPE-95-AL 0,3114 XLPE-120-AL 0,2459 1,600 0,2361
Linel6 ACSR-185/24 0,154 ACSR-240/32 0,1182 1,422 0,5414

Bdng 4.6: Théng sé ddy dan méi dan trén xudt tuyén 477.

Ton that cong suat trén 5 dudng day sau khi thay doi tiét dién dudng day:

Tén P (kW) Q (kVar) Loai day R AP (kW)
Linel9 3.299.822 245.170 ACSR-240/32 0,7021 15,882
Line221 1.817.100 156.923 XLPE-120-AL 0,2262 1,554
Line45 4X 816.680 185.020 ACSR-240/32 1,0165 1,472
Line51 1.670.014 207.201 XLPE-120-AL 0,2361 1,381
Linel6 1.053.482 241.035 ACSR-240/32 0,5414 1,306

Bang 4.7: Ton thdt cong sudt trén xudt tuyén 477 sau khi tang tiét dién.

Téng cong suat ton that giam duoc trong 1 thang tai thoi diém 17h:

Tén AP cii (kW) AP méi (kW) (AP cli-AP méi) (kW) AP gidm trong 1 thang (kW)
Linel9 20,760 15,882 4,8773 146,32
Line25 4X 2,002 1,554 0,4474 13,421
Linel4 4X 1,984 1,472 0,5114 15,343
Line3 1,793 1,381 0,4121 12,364
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Linel71 | 1744 | 1306 |

Tong

0,4373 13,119

200,565

Bing 4.8: Tong céng sudt giam dwoc trén xudt tuyén 477.

Nhu véy, sau khi thay doi tiét dién 5 dudng dy co luong ton thit cong suat 16n nhét
trén xudt tuyén 477. Ta c6 thé giam duoc lwong cong suit ton that 1a 200,565k W trong 1
thang tai thoi diém 17h.

>  Tong két: Phép tinh trén chi tinh toan tai 1 thoi diém, chua ké dén nhirng khoang
thoi diém khéc trong ngay. Nhu vay khi thay doi tiét dién cua 5 day dan trén luong
dién ning tiét kiém duoc trong 1 ngay hay 1 thang cua xut tuyén 471 13 43,851kW
va xuét tuyén 477 13 200,565k W.

Ngoai ra: Bi¢n phap thuong duge Cong ty Pién Luc Gia Lai quan tam thuc hién 1a
bién phép thay d6i ban kinh cép dién bang cach dit thém cac may bién ap ha thé vao gitra
cac doan dudng day co ton that cong suit 16n nhat. Nhung phuong phap nay phu thude vao
vi trf dia li va hinh dang cuia so d6 cép dién kém véi d6 & d6 an tot nghiép nay nhom khong
dugc cung cip so d6 dia hinh thyc té, s6 liéu duong day cu thé vé chiéu dai. Vi vay, & dd
an tot nghiép nay nhom chi dé xuit ting tiét dién day din dé giam ton that duong day.

4.4.3 Bu cong suat phan khang.

a. Xuit tuyén 471.

Ddi véi xuit tuyén 471 luoi 22/0,4kV Huyén Duc Co, hién nay da hién hiru ) luong
tu bu nham dé nang cao hé sb cos 1udi cling nhw nham muc dich giam thiéu ton that dién

nang. Sd luong tu bu hién tai trén Xuat tuyén 471 la:

Vi tri bu Dung luong b tu (kVar) Cép dién ap(kV) Loai tu bu
TBA C4 Cong Ty 74 40 0,4 | TD-Theo cos@
TBA Poan Két 40 0,4 | TD-Theo cos@
TBA Cong Ty 74 40 0,4 | TD-Theo cos@
TBA C1-C2 Cong Ty 74 30 0,4 | TD-Theo cos@
TBA L¢ Kim 30 0,4 | TD-Theo cos@
Cot 172/471-110DC 300 22 | TD-Theo cosg

Bang 4.9: Vi tri cac tu bu hién co trén xudt tuyén 471.
Téng dung lugng bu hién tai trén ludi 1a Qu=480(kVar).
Tién hanh phan bd céng suat bang modul Load Flow dé tinh toan cong suét tac dung,

cong suat phan khang va ton that cong suat trén toan xuat tuyén véi vi tri tu bu hién tai.

STT Khung gio P(kW) Q(kVar) AP(kW) Cosp
1 | 22h-6h 908 -230,7 8,041 0,969
2 | 6h-8h 1070,7 -213,9 13,431 0,981
3 | 8h-17h -599.4 -162,8 18,224 0,965
4| 17h-22h 1501,4 -105 20,645 0,998

Bang 4.10: Tén that cong sudt trén xudt tuyén 471 voi tu bu hién tai.

SVTH: NGUYEN NGOC BAO TAM

NGUYEN THANH CHUONG

60

GVHD: PGS.TS NGUYEN HUU HIEU




PO AN TOT NGHIEP.

Dua vao d6 thi phu tai dién hinh cia xuat tuyén 471 ludi 22/0,4kV Huyén Dtc Co,
ta xdy dung lai d6 thi tuyén tinh dic trung theo timg khoang thoi gian st dung cong suat
dat biét nhu sau:

- Cao diém chiéu tdi kéo dai 5h (tir 17h00 dén 22h00).
- Cao diém ngay kéo dai 9h (tir 8h00 dén 17h00).
- Thap diém chiéu t6i kéo dai 8h (tir 22h00 dén 6h00).
- Thép diém ngay kéo dai 2h (tir 6h00 dén 8h00).

Bieu dg phy tai tuyén tinh xuat tuyen 471 lwai 22/0,4 Huyén Dirc Co

Hinh 4.11: Biéu d6 phu tdi diénn hinh tuyén tinh xudt tuyén 471.
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<> Bu trung ap 22kV.

Tién hanh bu trung ap véi gid tri tu bu hién dit dé tinh toan lai vi tri bu tdi vu méi.

Beginning CAPO analysis. ..

Placed 0 fixed capacitor bank(s).
Placed 0 switched capacitor bank(s)

Initial system loss: 0.00 kW 0.00 kvar
Final system loss: 0.00 kW 0.00 kvar
Power savings: 0.00 kW 0.00 kvar

CAPO analysis completed: Scroll up to view messages
Hinh 4.12: Két qua bui trung dp 300kVar xudt tuyén 471 véi bai todn CAPO.

Vi gia tri tu bu cii c6 dung luong 300k Var véi loai tu bu ¢ dinh khong cho ra két
qua tinh toan CAPO. Vi vay, vi¢c st dung tu bu trung ap vdi dung lugng 300k Var véi loai
tu ¢ dinh 13 khong dam bao vé mat hiéu qua kinh té.

Ta tién hanh thay thé bu trung ap cii 1a tu bu ¢d dinh 300k Var thanh tu c6 gia tri méi
1 tu bu ty dong 100k Var dé thuc hién tinh toan tim vj tri bu t6i wu méi ddi véi tu bu trung

ap.

Beginning CAPO analysis. ..

Placed 0 fixed capacitor bank(s).
Placed 0 switched capacitor bank(s).

Initial system loss: 0.00 kW 0.00 kvar
Final system loss: 0.00 kW 0.00 kvar
Power savings: 0.00 kW 0.00 kvar

CAPO analy=is completed. Scroll up to view messages.
Hinh 4.13: Két qua b trung dp 100kVar xudt tuyén 471 véi bai todn CAPO.

Vi gié tri tu bu tu dong c¢6 dung lugng 100kVar mai cling khong tim théy duoc vi
tri bu tdi uu cho céc vi tri co cap dién ap trung ap 22kV.

Qua két qua mo phong, v6i dung luong tu bu cii 1a 300kVar va dung lugng tu bu
moi 1a 100kVar. Khong cho ra két qua vi tri bu téi wu vi khong dam bao hiéu qua kinh té.

Két ludn: Viéc dit tu bu cong suit phan khang tai vi tri trung ap 1a khong dat vé
hiéu qua kinh té. Vi viy ¢ dd 4n ndy, xuit tuyén 471 khong dé& xuit bu cong suit phan

khang tai vi tri cap dién 4p trung ap 22k V.
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7
0.0

Bu ha ap 0,4kV.

Tién hanh thuc hién bai toAn CAPO dé dé xuét vi tri dat tu bu toi vu méi véi dung
lwong tu bu 1an lugc 13 40kVar va 30kVar gidng véi dung luong hién hanh trén ludi.

Str dung chirc ning CAPO trong PSS/ADEPT dé tim dugc vi tri bu tdi wu hon cho

lué6i va thu duoc két qua nhu sau:

Vi tri bu Dung luong bd tu (kVar) | Cip dién ap(kV) Loai tu bu

TBA Hong Trac GL 40 0,4 | TD-Theo cos
TBA NMCB2 CTy74 40 0,4 | TB-Theo cos
TBA Thuy T4n Phat 40 0,4 | TB-Theo cos
TBA Hong Trac GL 30 0,4 | TD-Theo cos
TBA NMCB CTy74 30 0,4 | TB-Theo cos

Bang 4.11: Vi tri bit cong sudt phan khdng méi xudt tuyén 471.

Sau khi st dung bai toan CAPO dé tai ciu trac lai vi tri t6i wu dit tu bu cho nhiing
tu bu hién co6. Ta tiép tuc str dung bai toan CAPO véi dung luong mdi tu 1a 10kVar dé bu
thém cong suat phan khang nhung cho ra két qua 1a khong tim thém vi tri bu toi wu voi
dung luong mdi tu 1a 10kVar. Vi vy d6i vdi xuat tuyén 471, ta chi can thay d6i vi tri tu bu
cli thanh vi tri dat tu bu méi ma khong can dau tu mua thém dung lugng bu.

Téng dung luong tu can bu khi t6i wu vi tri bu 1a Qy=180(k Var).

Tién hanh thuc hién lai cong viéc phan bd cong suat bang modul Load Flow véi cac
vi tri ty b méi da duoc tdi wu dé kiém tra cong suét tac dung, cong suat phan khang va ton

that cong suat nhu sau:

STT Khung gio P(kW) Q(kVar) AP(kW) Cosop
1 | 22h-6h 907,1 69,839 7,111 0,997
2 | 6h-8h 1069,725 85,946 12,531 0,997
3 | 8h-17h 600,193 141,332 17,487 0,973
4 | 17h-22h 1500,741 193,866 19,986 0,992

Badng 4.12: Ton thdt cong sudt trén xudt tuyén 471 sau bai toan CAPO.
Tir két qua trén, ta that ton that trén toan xuat tuyén giam, dong thoi ton that dién
nang tiét kiém duoc trong 1 thang 1a:

Toan xuét tuyén
471/110bC

Tén that cong Téq that cong
sué-t k_hi van hzjlnh suat kh-i van D6 loi tn that
Khoang thoi gian voi vitri bu hién | hanh ¢ vi tri bu T
tai. to1 vu.
AP(kW) AP(kW) SP(kW)
22h-6h 8,041 7,111 0,93
6h-8h 13,431 12,531 0,9
8h-17h 18,224 17,487 0,737
17h-22h 20,645 19,986 0,659

Badng 4.13: Két qua badi todn CAPO trén xudt tuyén 471.

Tur d6, ta co két qua do loi ton that tiét kiém duoc trong 1 ngay nhu sau:
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0A4=0,93.84+0,9.2+0,737.9+0,659.5 =19,168kWh

bién nang gidm duogc trong 1 nam:

AA =6P.12.30=19,168.12.30 = 6996,32kWh

xut tuyén 471. Két qua cho thay hau hét cac tu bu ha 4p duoc luan chuyén vj tri
dé giam ton that cong suat so v6i vi tri bu ban dau. Tong ton that dién ning tinh
toan giam dugc trong 1 nim cua xudt tuyén 471 13: 6996,32kWh. Vay tién dién
tiét kiém duoc trong 1 nam sau khi t1 wu vi tri lép tu bu la: 14.685.275,68 déng.

b.  Xuit tuyén 477.

Déi v6i xuit tuyén 477 ludi 22/0,4kV Huyén Duc Co, hién nay da hién hitu s6 luong

tu bu nham dé€ nang cao h¢ s6 cose ludi cling nhu nham muc dich gidm thiéu ton that dién

nang. So luong tu bu hién tai trén Xuat tuyén 477 la:

Két luan: Dbi v6i cip ha ap, sau khi chay bai toan tim vi tri bu tdi wu ( CAPO) &

Vi tri bu Dung lugng bd tu (kVar) Cép dién ap(kV) | Loai tu bu

Cot 44/477DCO 300 22 | TD-Theo cosp
TBA lakrel 2 30 0,4 | TD-Theo cos@
TBA Thanh Giao 60 0,4 | TD-Theo cosp
TBA Ngo rong 2 40 0,4 | TD-Theo cos
TBA Ngo le | 30 0,4 | TD-Theo cosp
TBA Ngo le 1 10 0,4 | C6 dinh

TBA Pong Tam 1 30 0,4 | TD-Theo coso
TBA Blang 40 0,4 | TD-Theo cosg
TBA Déi 3 cong ty 75 40 0,4 | TD-Theo cos
TBA Tagon 2 40 0,4 | TD-Theo cos
TBA Iagon 30 0,4 | TD-Theo cosg
TBA Pong Tam 2 30 0,4 | TD-Theo cosg
TBA Lang khop 40 0,4 | TD-Theo cos
TBA Lang khop 2 40 0,4 | TD-Theo cos
TBA Lang khop 2 10 0,4 | C6 dinh

TBA Ngo Rong 3 30 0,4 | TD-Theo cosg

Tién hanh phan bd coéng suit bang modul Load Flow dé tinh toan cong suét tac dung,

cong suat phan khang va ton that cong suat trén toan xuat tuyén véi vi tri tu bu hién tai.

Bang 4.14: Vi tri cac tu bu hién co trén xudt tuyén 477.

STT | Khung gio P(kW) Q(kVar) AP(KW) Cos
1 6h-7h 2258.6 2200,3 32,006 0,996
2 8h-16h _1543,8 1142 47,244 0,997
3 17h-20h 3299,9 126,5 68,26 0,999
4 21h-5h 1872,6 313,8 22,874 0,986

Bang 4.15: T on that cong sudt trén xudt tuyén 477 voi tu bu hién tai.

Dua vao do thi phu tai dién hinh cua xuét myén 477 luéi 22/0,4kV Huyén buc Co,

ta xdy dung lai d6 thi tuyén tinh dic trung theo ting khoang thoi gian st dung cong suit

dat biét nhu sau:
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- Cao diém chiéu ti kéo dai 6h (tir 16h00 dén 22h00).
- Cao diém ngay kéo dai 8h (tir 8h00 dén 16h00).
- Thap diém chiéu t6i kéo dai 8h (tir 22h00 dén 6h00).
- Théip diém ngay kéo dai 2h (tir 6h00 dén 8h00).

Bigu d6 phy tai tuyén tinh xuat tuyén 477 ludi 22/0,4 huyén Birc Co

Hinh 4.14: Biéu d6 phu tdi diénn hinh tuyén tinh xudt tuyén 477.
<> Bu trung ap 22KkV.

Tién hanh bu trung p véi gia tri tu bl hién dir dé tinh toan lai vi tri bu toi vu moi.

Beginning CAPO analy=sis. ..

Placed 0 fixed capacitor bank(s).
Placed 0 switched capacitor bank(s).

Initial system loss: 0.00 kW 0.00 kvar
Final system loss: 0.00 kW 0.00 kvar
Power savings: 0.00 kW 0.00 kvar

CAPO analysis completed. Scroll up to view messages
Hinh 4.15: Két qua b trung dp 300kVar xudt tuyén 477 véi bai todn CAPO.

Véi gia tri tu bu cii 1a 300kVar khong cho ra két qua tinh toan CAPO. Vi vay, viée
st dung tu bu trung ap vé6i dung lwong 300k Var 1a khong dam bao vé mit hiéu qua kinh

te.
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Ta tién hanh thay thé bu trung ap véi gia tri mdi con 100k Var dé thuc hién tinh toan
tim vi tri bu téi wu méi ddi véi tu bu trung ap.

Beginning CAPO analysis. ..

Placed 0 fixed capacitor bank(s).
Placed 0 switched capacitor bank(s).

Initial system loss: 0.00 kW 0.00 kvar
Final systemn loss: 0.00 kW 0.00 kvarx
Power savings: 0.00 kW 0.00 kvar

CAPO analy=is completed; Scroll up to view messages.
Hinh 4.16: Két qua bui trung dp 100kVar xudt tuyén 477 véi bai todn CAPO.

Véi gia tri tu bu tu dong c6 dung lugng 100k Var méi ciing khong tim thay dugc vi
tri bu t6i wu cho cac vi tri ¢6 cap dién ap trung ap 22kV.

Qua két qua m6 phong, voi dung luong tu bu cii 13 300k Var va dung luong tu bu
méi 1a 100k Var. Khong cho ra két qua vi tri bu tdi wu vi khong dam bao hiéu qué kinh té.

Két ludn: Viéc dat tu bu cong suat phan khang tai vi tri trung ap 1a khong dat vé
hiéu qua kinh té. Vi vay & d6 an nay, v4i xuat tuyén 477 khong dé xuat bu cong suat phan
khang tai vi tri cap dién ap trung ap 22k V.

<> Bu ha ap 0,4kV.

Tién hanh thuc hién bai toan CAPO dé dé xudt vi tri dit tu bu tdi vu méi véi dung
luong tu bu 1an luge 1a 60kVar, 40kVar va 30kVar giong v6i dung luong hién hanh trén
ludi.

Str dung chtrc ning CAPO trong PSS/ADEPT dé tim duoc vi tri bu t6i uvu hon cho
lué6i va thu duge két qua nhu sau:

Vi tri bu Dung luong bd tu (kVar) | Cap dién ap(kV) Loai tu bu
TBA Lang gao 4 60 0,4 TD-Theo cos
TBA Ngo Rong 40 0,4 TD-Theo cos
TBA lalang 2 40 0,4 TD-Theo cos
TBA Su 320 40 0,4 TP-Theo cos
TBA Co Quan cong ty 75 40 0,4 TD-Theo cos
TBA Thén 2 Pong Tam 40 0,4 TD-Theo cos
TBA Dgi 3 Coéng ty 75 40 0,4 TD-Theo cos
TBA IaKrel 30 0,4 TD-Theo cos
TBA IaPon 30 0,4 TD-Theo cos
TBA Chu Ty 1 30 0,4 TD-Theo cos
TBA Mai Hong Thing 30 0,4 TD-Theo cos
TBA Coéng Ty75 30 0,4 TD-Theo cos
TBA Ngo le 1 30 0.4 TD-Theo cos
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TBA Lang Krol
TBA Lang gao 2

10 0.23 TD-Theo cos
10 0.23 TD-Theo cos

Badng 4.16: Vi tri bit cong sudt phan khdng méi xudt tuyén 477.

Sau khi st dung bai toan CAPO dé tai ciu trac lai vi tri t6i wu dat tu bu cho nhiing
tu bu hién c6. Ta tiép tuc st dung bai toan CAPO v61 dung lugng mdi tu 1a 10kVar nhung
cho ra két qua khong tim thém vi tri bu tdi wu. Vi vay déi véi xuat tuyén 477, ta chi can
thay d6i vi tri tu bu cii thanh vi tri dt tu b m&i ma khong can dau tu mua thém dung luong
bu.

- Tbng dung luong tu can bu khi ti wu vi tri bu 1a Q=500 (kVar).

Tién hanh thuc hién lai cong vi¢c phan bd cong sudt bé‘mg modul Load Flow vo1 cac
vi trf tu bu m&i da duoc tbi vu dé kiém tra cong suét tac dung, cong suat phan khang va ton
tht cong suat nhu sau:

STT Khung gio P(kW) Q(kVar) AP(kW) Coso
1 | 6h-7h 2258,5 108,1 30,506 0,999
2 | 8h-16h -1543,5 197,3 45,498 0,992
3 | 17h-20h 3300,5 434,6 66,587 0,991
4 | 21h-5h 1872,2 -5,3 21,445 1,000

Bang 4.17: Ton that cong sudt trén xudt tuyén 471 sau bai toan CAPO.
Tir két qua trén, ta that ton thit trén toan xuat tuyén giam, dong thoi ton that dién

nang tiét kiém duoc trong 1 thang 1a:

Tén that cong Tén that cong
suat khi van hanh | suat khi van D6 loi tn thit
Khoang thoi gian v6i vitri bu hién | hanh ¢ vi tri bu T
tai. to1 uru.
Toan xuét tuyén AP(KW AP(K
477/110bC kW) (kW) OP(W)
6h-7h 32,006 30,506 1,500
8h-16h 47,244 45,498 1,746
17h-20h 68,26 66,587 1,673
21h-5h 22,874 21,445 1,429

Bdng 4.18: Két qua bai toan CAPO trén xudt tuyén 477.

Tir d6, ta c6 két qua do loi ton that tiét kiém duogc trong 1 ngay nhu sau:

0A=1711.2+1,746.8 +1,705.6 +1,701.8 = 41,228k Wh

Dién nang giam duogc trong 1 nam:

AA=6P.30.12=41,228.30.12 =14.042,08kWh

Két luan: D4i v6i cip ha ap, sau khi chay bai toan tim vi tri bu t6i vu ( CAPO) & xuit
tuyén 477. Két qua cho thiy hau hét cac tu bu ha 4p duoc luan chuyén vi tri dé giam ton
thit cong suat so voi vi tri bu ban ddu. Tong ton that dién ning tinh toan giam duoc
trong 1 ndm cua Xuét tuyén 477 la: 14.842,08 kWh . Vay tién dién tiét kiém duoc trong
1 ndm sau khi t&i wu vi trf 1p tu bu 1a: 31.153.525 dong.
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c. Phén tich hiéu qua kinh té ciia phwong phap lip dit tu bu

St dung phuong phap tinh gia tri hién tai thuan dé phan tich hiéu qua kinh té cua
viéc ddu tu lip dat tu bu. Pay 1a phuwong phap ma cic chuyén gia tai chinh thuong sir dung
dé danh gia cac khoan muc dau tu.

Gi4 trj hién tai thuan (Net Present Value — NPV) la chénh 1éch gitta gia tri hién tai
ctia dong tién vao va gia tri hién tai ciia dong tién ra. Phuong phap nay sir dung gié tri tién
t¢ theo thoi gian dé khau trur dong tién tuong lai thu vé gia tri hién tai cia mot khoan dau
tu co ban, dua trén 13i sut chiét khau ky vong.

Cong thure tinh NPV:

NPV =Z?_1i—(7 4.1)
=laent 0
Trong do:
= t- thoi gian tinh dong tién
" n- téng thoi gian thuc hién du an
= r-til¢ chiét khau
= Ct- dong tién thuan tai thoi gian t
= (O - chi phi ban dau dé thuc hién dy an

Ti s6 loi ich — chi phi (B/C) duoc sir dung dé danh gi hiéu qua tai chinh cta phuong
phap duoc tinh bﬁng ti s6 gia tri hién tai ciia thu nhap va gia tri hién tai cta chi phi voi ti
suat chiét khau nhat dinh.

Zlfl Bi
Ez l:O(1+r)l
o G

=014 5y

% Ap dung tinh toan cho xuat tuyén 471 va 477 luéi 22/0,4kV Huyén Dtic Co- Tinh
Gia Lai:
1.  Xuit tuyén 471.
Tong dung lugng tu bu lap dat 1én ludi: Q = 180(kVAT).
Téng chi phi can dé 13p dit tu bu 1én 1udi (Vi ¢ dd 4n nay chi thuc hién thay d6i vi
tri cac tu bu dén vi tri m&i nén chi phi ndy chi bao gdm chi phi nhan céng lip dat 500.000
VND/1 ngay/1 nguoi ):
Dbi voi xuat tuyén 471 gém ¢ 5 tu bu bao gém 3 tu 40kVar va 2 tu 30k Var.
Can 4 nhan coéng nhan thi cong trong 1 ngay dé lap dip 1 ti tu bu:
> Chi phi thué nhan cong = s6 nhan cong*gia thué 1 nhan cong*sd tii tu bu
= 4*500.000*7=14.000.000 dong.
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> Co=0+14.000.000 = 14.000.000 (d6ng).
Chi phi bao tri 180 kVAr tu bu trng dong trong vong 1 ndm (véi chi phi bao tri mot
don vi tu bu ung dong 1a 4.650 dong/kVAr.nam: Cp = 180 * 4650 = 837.000 dong.
Ti 1é chiét khau dugc 14y theo 13i suat ngan hang: r = 18% = 0,18.
S tién tiét kiém duoc trong 1 nam khi lap dat van hanh ty bu tng dong trén ludi:
Cu = 14.685.275,68 (dong)

Thoi gian c6 thé thu hdi von: t = Co / Cu = 0,95 ndm ~ 1 nim

C. -C _
- &= = — . . — —4. . on
o iz o 14.685.275,68 1837.000 14.000.000 = —2.264.1 73dong
(1+7) ° (1+0,18)

Vay sau khi dung cong thie NPV dé tinh thoi gian c6 13i sau khi gan ty bu ta thay
sau | nim van chua thé thu hdi von.
Tiép tuc ap dung cong thirc NPV dé tinh véi thoi gian c6 thé thu hdi von t= 2 nam.
NPV = nCn N n"Cn _C
a+nt  q+r?  °
_14.685.275,68 —837.000  14.685.275,68 ~837.000
(1+0,18)! (1+0,18)2

—14.000.000=2.009.986dong

Ap dung cong thic (4.2) dé tinh toan ti s6 loi ich — chi phi (B/C) trong khoang thoi
gian 2 nam (v6i du kién bo von 14.000.000 dong dau tu mot lan):

g1 nC ],
a+nl  arn? | 0

_[14.685.275,68-837.000  14.685.275,68—837.000
(1+0,18)! (1+0,18)2

/14.000.000

= 1,144 lan
V6i cach tinh toan theo gia tri hién tai thuan (NPV) va ti s6 loi ich — chi phi (B/C) thiy
gia tri NPV > 0 va B/C > 1 thi viéc lp dat tu bu tmg dong tai 5 vi tri ¢6 hiéu qua vé mit
kinh té, thoi gian thu hoi von 2 nam. Tong hop chi tiét hiéu qua cia viéc lap dat bu nhu

bang phia dudi.
TT Cic chi tiéu Dv"i’“ Gia tri Ghi chu
1 | Gid ban di¢n binh quan (c) d/’kWh 2.099
) Tf)ng chi phi dau tu lap dat tu bu ung Pang | 14.000.000
dong (V)
Tong chi phi bao hanh ty bu ung dong | s 4.650
3 trong 1 ndm Dong | 837.000 dong/1kVar.nim
4 So tleP tiét kiém du:f)’c khi 1ap dat tu bu D 6ng 14.685.275
ing dong trong 01 ndm
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5 | Ti 18 chiét khau (r) 0,18

6 | Thoi gian c6 thé thu hdi vén (T = V/AC) | Nam 2

7 | Gia trj hién tai thudn (NPV) Pong | 2.009.968 >0
8 | Ti sb loi ich — chi phi (B/C) Lan 1,144 >1

Bang 4.19: Bdng tong hop cdc chi tiéu kinh té ldp dat tu bu.
2. Xuét tuyén 477.

- Tong dung luwong tu bu lap dit 16n ludi: Q = 500 (KVATr).

- Tong chi phi can dé 1ap dit tu bu 1én ludi (vi & do dn ndy chi thiee hién ludn chuyén
cdc tu bu den vi tri moi nén chi phi nay chi bao gom chi phi nhan cong lap dat 500.000
/dong /1 ngay/l nguoi ):

Dbi v6i xuét tuyén 477 gdbm c6 15 tu bu ( trong d6 1 tu & TBA d6i 3 cong ty 75 giit
nguyén vi tri nén chi luan chuyén 14 tu )

Can 4 nhan cong nhan thi cong trong 1 ngay dé lap dap 1 ti ty bu:

> Chi phi thué nhan cong = s6 nhan cong*gia thué 1 nhan cong*sd ti ty bu

= 4*500.000*14=28.000.000 dong

Co = 0+28.000.000 = 28.000.000 (dong).

- Chi phi bao tri 500 kVAr tu bu ing dong trong vong 1 nam (vdi chi phi bao tri mot
don vi tu bu trng dong 1a 4.650 dong/kVAr.ndm: Ce = 500 * 4650 = 2.325.000 (dong).

- Ti 18 chiét khau duoc 13y theo 13i suat ngan hang: r = 18% = 0,18.

- S4 tién tiét kiém duoc trong 1 nam khi lap dit van hanh ty bu Gng dong trén ludi: Cu
=31.153.525 dong

- Thoi gian ¢6 thé thu hdi vén: T = Co/ Cu = 0,898 (ndm)

- Ap dung cong thirc (4.1) dé tinh toan gia tri hién tai thuan (NPV) trong khoang thoi

gian 1 nam:
ey -1 ¢
d+r ©
31.153.525-2.325.000

~ 1 —28.000.000 =-3.569.046 ddng.
(1+0,18)

Tir két qua trén, thoi gian 1 nam van chua thé hoi von. tiép tuc tinh toan thoi gian 2
nam nhu sau:

NPV = % N %% _C

D R Y
_ 31.153.525 —2.?25.000 N 31.153.525—2%25.000 —28.000.000=17.135.151 déng
(1+0,18) (1+0,18)
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Ap dung cong thirc (4.2) dé tinh toan ti s6 loi ich — chi phi (B/C) trong khoang thoi
gian 2 ndm (v6i du kién bo von 28.000.000 dau tw mot 1an):

B/C= Ctl_ct2+ct1_ct2 e
a+nl  a+nt ) O

_ [3 1.153.525-2.325.000 N 31.153.525-2.325.000

. > /28.000.000=1.611 (lan)
(1+0,18) (1+0,18)

V6i cach tinh toan theo gi tri hién tai thuan (NPV) va ti s loi ich — chi phi (B/C) thiy
gia tri NPV > 0 va B/C > 1 thi viéc lép dat tu bu ing dong tai 14 vi tri c6 hi¢u qua vé mat
kinh té, thoi gian thu héi von 2 nam. Tong hop chi tiét hiéu qua cia viée 1ap dat bu nhu

bang 4.3 phia dudi.
TT Cic chi tidu Dv"i’“ Gia tri Ghi chi
1 | Gia ban dién binh quén (c) d/kWh 2.099
) Tong chi phi dau tu lap dat tu bu Ung Pdng | 28.000.000

dong (V)

4 zggtlggnzettrﬁ@g“g ldr‘fgr; khi lap dat tw bu | pa 0 131153525

5 | Ti 1é chiét khau () 0,18

6 | Thoi gian c6 thé thu hdi vén (T = V/AC) | Nam 2

7 | Gié tri hién tai thuan (NPV) Pong | 17.135.151 >0
8 | Ti sd loi ich — chi phi (B/C) Lan 1,611 >1

Bdng 4.20 Bang tong hop cdc chi tiéu kinh té cua giai phdp ldp ddt vi tri bii toi
wu.

> Két luan: Tur két qua bai toan tim vi tri tu bu téi vu CAPO va xét dén hiéu qua

L)

kinh té ctia viéc thay d6i vi tri lap ty bu toi wu. Ca hai xuét tuyén 471 va 477 véi
vi tri dat tu bu moi, thoi gian thu hdi von 1a 2 nam. Pat yéu cau cua 2 chi tiéu gia
tri hién tai thuan ( NPV ) va ti s6 loi ich — chi phi ( B/C ) cho thiy viéc thay d6i vi

tri cua tu bu c¢6 hiéu qua vé kinh té.
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KET LUAN VA KIEN NGHI

Trong cdc ndm qua, Pién luc Buc Co da hoan thanh nhiém vu chinh tri duoc giao, ddm
bao cung cp dién, dap ing nhu cau phat trién kinh té x4 hoi va doi séng ctia nhan dan tai
dia phuong.

Trong thoi gian t&i can phat huy hon nita dé dap tng duoc nhu cau st dung dién ngay
cang cao cua nhan dan dia phuong.

Dé tai “ Phén tich, tinh toan va dé xuit phwong 4n giam thiéu ton thit dién ning
trén xuat tuyén 471 va 477 lwéi dién 22/0,4kv huyén Pirc Co - tinh Gia Lai «

da thyc hién duoc mot s6 noi dung méi nhu sau:

- ba thu thdp, khao sat hién trang ton that trén ludi dién phan phdi huyén Puc Co , da
phan tich tong hop dir liéu thu duge phuc vu cho tinh toan ton that dién ning trén ludi bang
phan mém PSS/ADEPT.

- B3 xay dung duoc co sd 1y thuyét tinh todn co ban va st dung dir liéu dau vao can
thiét cho phép tinh toan ton that k¥ thuét lu6i dién phan phdi huyén Ptc Co voi két qua
tuong d6i sat voi thuc té.

- Trén co s& két qua tinh toan thu duogc da xac dinh dugc vi tri dat bu tdi wu voi cac
dung lugng bu cho trudc.

- So db tinh toan luéi dién duoc tinh chinh tir so dd co ban do Pién luc Puc Co. Pon
vi quan 1y c6 thé st dung 1au dai phuc vu cong tac tinh toan phuong thirc van hanh, hd trg
cho can bd k¥ thuat trong viéc lya chon danh muc dau tu duge chinh xéc, hiéu qua.

- Cac giai phap dé xuat nham giam ton that dién nang ludi dién khu vuc huyén Ptc Co
c6 tinh kha thi cao vi khoi lugng va tién von dau tu twong ddi it, ¢6 thé trién khai thuc hién
ngay trong diéu kién hién nay. Vi thé, nén thuc hién dé gop phan giam ton that dién ning
trong thot gian téi.

Tuy d an tot nghiép nay con mot s han ché nhat dinh nhung nhém téc gia mong rang
v6i ndi dung duoc dé cap trong do an tot nghiép s& dong gbp mdt phan nao ddi véi hoat
dong nham giam ton that caa Pién lyc Bic Co duge hiéu qua hon.
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1. Cong ty Dién Luc Gia Lai, Bdo cdo hoi nghi nguoi lao dong nam 2025.

2. Dién luc Bac Co- Cong ty Dién luc Gia Lai, Bdo cdo ton that dién ndng thdng
12/2024 va thang 1/2025.

3. Dién luc Puc Co- Cong ty Dién luc Gia Lai, Bdo cao quan Ii ki thuat lwoi dién
22/0,4 huyén Puc Co- tinh Gia Lai.

4. Gido trinh “ Mang dién”. Khoa Dién- Pai hoc Bach khoa ba Nﬁng.

5. L& Thi Hang (2021), Tinh todn, ddnh gid va dé xudt mét s6 bién phdp giam ton
that dién nang tqi lo 375E8.15 Dién lyc Binh Giang- tinh Hai Duong, Do 4n tot
nghi¢p, Hoc vién Nong nghiép Viét Nam.

6. Pham Quang Thang (2019), Pé xudt gidi phdp nham giam ton that dién nang luéi
dién phan phéi huyén Mang Yang- tinh Gia Lai, Luan vin Thac sy k¥ thuat, Pai
hoc Bach khoa Pa Nang.

7. Tai liéu mén hoc “ Téi uu hod ludi dién phan pho”'i ”. Khoa bién- Pai hoc Bach
khoa Pa Ning.

8. Tailidu “ Huéng dan tinh todn mé phong ludi dién sir dung chwong trinh

PSS/Adept”. Khoa Pién- Pai hoc Bach khoa Pa Nang.

SVTH: NGUYEN NGOC BAO TAM GVHD: PGS.TS NGUYEN HUU HIEU

NGUYEN THANH CHUONG 73



PO AN TOT NGHIEP.

PHU LUC
Phu luc 1.1 : So dd nguyén 1i ctia xuat tuyén 471 ludi dién 22/0,4 Duc Co.
Phu luc 1.2 : So db nguyén li cua xuat tuyén 477 ludi dién 22/0,4 Buc Co.
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