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LOI CAM DOAN

T6i xin cam doan day 1a cong trinh nghién ctu cua riéng toi. Céc sb liéu, két
qua néu trong Luan vin 1a trung thyuc va chua timg dugc ai ¢ong bé trong bat ky
cong trinh nao khéc.

T6i xin cam doan rang moi sy gitp d& cho viéc thuc hién Luan van nay da
dugc cam on va cac thong tin trich dan trong Luan van da dugc chi rd ngudn goc.

Hoc vién thwc hién Luin van

(Ky va ghi r6 ho tén)

Nguyén Xuin Do



LO1 CAM ON

Toi xin trén trong cam on Truong Pai hoc Dién luc, Khoa sau dai hoc, Khoa
Quan ly Cong nghiép va Ning luong cling cac phong, cac khoa va cac Thay, Co
ctua Truong Dai hoc Bién luc da tan tinh giap do téi trang bi dugc nhiing tri thac
méi, hiru ich, tao diéu kién, méi truong thuan loi nhat trong qua trinh hoc tap va
thuc hién luan van nay.

Dic biét toi xin bay to 1ong biét on thay PGS.TS Nguyén Hitu Dtic, ngudi
Thay da truc tiép hudng dan va danh nhiéu thoi gian, cong sirc gidp toi hoan thanh
ban Luan van nay

T6i cling xin bay to 10ng cam on téi 1anh dao Cong ty, cac phong ban va cac
dong nghiép tai Dien luc Nong Cong da gitp d& va tao diéu kién thuan loi cho
cdng viéc hoc tap va nghién ctru dé tai luan van nay.

Mic du toi dd c¢b gang va can trong trong viéc lua chon noi dung ciing nhu
trinh bay luan vian. Tuy nhién luan vin khong thé tranh khoi nhiing thiéu sot. Toi
mong tiép tuc nhan dugc gop ¥ quy bau dé luan van duoc hoan thién hon, nham
nang cao duoc hiéu qua trong cdng tac quan ly van hanh Iudi dién tai Dién luc
Nong Céng

TOI xin trén trong cam on!

Ha Noi, ngay thang nam 2022

Nguoi thuc hién



MUC LUC

LOI CAM POAN

LOI CAM ON

MUC LUC

DANH MUC HINH VE

DANH MUC BANG

DANH MUC VIET TAT

PHAN 1: THONG TIN CHUNG VE LUAN VAN ..ottt 1

PHAN II: NOI DUNG VE LUAN VAN .....oiioiieeeeeeeeeeeeeeeeeeeeees s eeeeeseneeeenenenons 3

1  CHUONG 1 CO SO VE TON THAT BIEN NANG VA PHAN MEM

P S S ADEPT ..ottt ettt ettt ettt ettt ettt ettt 3

1.1  Khai niém chung vé ton that didn NANG........cccevevreeeverereeireseeeessseeeeseeeressesesseneas 3
1.1.1  PhAN 1081 tON ThAL..........coiieieeiieeeieceeeeee e 4
1.1.2  Vén d& xac dinh ton that dién NANg.........cccocvveeveieeeeeeeeeees e 4
1.1.3  THiét bi A0 GiBN DANG......c.veveeeeeeeeeeeieeee ettt 5

1.2 Nguyén nhan cta ton that dién NANE .......cceveeveveevieereeeee e 8
1.2.1 Ton that dién nang phu thudc dOng i8N .......cccveeeeeeeeeeeeeeeeeeeeee e, 8
1.2.2 Ton that dién ning phu thudc i8N &P ......c.vvveeieeeeeeeeeee e 8
1.2.3 Ton that dién nang do chat luong dién nAng KEm..........cccvveeveevevevrreennene, 9
1.2.4 Ton that dién ning do thiét ké va van hanh hé théng dién............cc.cc....... 9

1.3 Xac dinh ton that GiN NANE........cccevevveveeeieeteeeeee et 9

1.4 Céac bién phap giam ton that dién NANG ........cccoveveevereerereeeeeeeee e, 10
1.4.1 Céc giai phap giam TTDN lién quan dén thiét ké va ché tao thiét bi

BN, e 10

1.4.2 Céc giai phap giam TTDN trong quan ly van hanh ..............ccccooininnnn 12

1.5  Gidi thiéu phin mEM PSS/ADEPT ..o 15
1.5.1 Tong quan vé phan mém PSS/ADEPT .......ccocovvevveiieeeeieeeeeesssienessnens 15
1.5.2 Gidi thiGU ChUNG .....ooiiiiiie e 15
1.5.3 Céc budc xay dyung so dd ludi dién trén PSSIADEPT ......oovvvevveeeeeeneenn. 17
1.5.4 Bai toan tinh ton that dién nang trén ludi trung ha thé ..........co.covvveevnene, 26

1.6 TOM At CHUIONG 1: oottt 28

2  CHUONG 2 PHAN TiCH HIEN TRANG TON THAT LUOI BIEN
PHAN PHOI TAI DIEN LUC NONG CONG .......ooovteeeeeeeeeeeeeeeeeeeeeeenen, 29



2.1 Tong quan vé ludi dién phan phdi Dién Iy Nong CONg .......covvveververvrrrrennns 29

2.1.1 Pic diem dia Iy, KINh t& VA XA N0I....ovveveeeeeeeeeeeeeeeee e, 29
2.1.2 Dic diém ludi dién Phan PRSI ..o, 29
2.2 Két qua san xuét kinh doanh giai doan 2018-2020 ...........cc.ceeeeerirreerresreeseennn. 31
2.2.1  San TuoNQ tIBU T ....eeiiece e 31
b 2.2.2 TV 18 t0n that i8N NANG.......eveeveereeeceeceeeeesee e es et eseenenes 33
2.3 Hién trang lu6i dién phan phdi Dién luc NOng COng.........coovvvvveeveseeereennn. 35
2.3.1 Ludi diBNtrUNG thé ........oooeeeeeeeeeeeeee e, 35
2.3.2 Ludi diBN Nathé ...c.ooceeeceeeeeeeeceee ettt 37
2.3.3 MAY DIGN AP oottt 37
2.4 Nguyén nhan giy ton that ludi dién phan phdi Pién luc Nong Cong................. 37
241 TONhAL K tUAL ...t 37
242 TON that thTONE M c..cvvveeeeeieeseieeeeeieeeesese s ses e es s 39
25  TOM TAT CHUONG 2...oovoivieeiiieeieeeseeeses et nsene s 39
3 CHUONG 3: GIAI PHAP GIAM TON THAT BIEN NANG TAI BIEN
LUGC NONG CONG ..ottt ettt ettt st s et en e neannn 40
3.1  Céc giai phap chinh giam t6n that dién ning da thuc hién giai doan 2018 — 2020
tai Bién Iuc Nong Céng ................................................................................................. 40
3.1.1 Céc giai phéap chinh giam ton that dién nang da thuc hién giai doan 2018 —
2020 tai Bién lyc Nong Cong Giai phap K§ thUAL..........oeveveveeeeceeeeesee e, 40
3.1.2 Giai phap phi K§ thUAL......ccooiie e 43
3.2 Ké hoach giam ton that dién ning cua Dién luc Nong Cong giai doan 2021 —
2023 44
3.2.1 Ké hoach dién thuong pham giai doan 2021 — 2023 ........ccoevvvrerrrrnnnn. 44
3.2.2 Lo trinh giam ton that dién nang giai doan 2021 — 2023 ..........ccevcvvvene. 44
3.3 Nghién ctru va dé xuat giai phap giam ton that dién ning giai doan 2018 — 2020
tai Bién lyc Nong Céng ................................................................................................. 44
3.3.1 Giai phéap giam ban kinh cép dién ha thé va cai tao nang cip duong day ha
DI e, 44
o8B oottt ettt ettt 46
3.3.2 Giai phép thay thé may bién &p van hanh 14U nAm ........ccceovveveeeveeneennnan, 56
3.3.3 Giai phéap giam ban kinh cép dién trung thé (giam tn that va nang cao do
TN CAY TUGT QIEN). eeiiiiiiie e e 57
3.3.4 XU 1Y CAC tram NON Al ....ecvveieieiieie e 60

3.3.5 XU 1Y CAC ram QUA TAL ....ocveeeeeiiieie e 60



3.4
4

4.1
4.2

TOM TAT CHUONG 3 .ot er et e s e er e e e e e eranee s 61

KET LUAN VA KIEN NGHTI ....ooooivieeeeteeeeeeeeeeeeee e 62
CAC KET LUAN ..o ettt ettt e e tee e en e s s en et es e s neesennns 62
CAC KIEN NGHI ..ottt ettt eee ettt e et en et ee et s e e e aeeneens 62

DANH MUC TAT LTEU THAM KHAO ... eeeeses e eeeee 63



DANH MUC HINH VE

Hinh 1-1: Ton that cOng Suat va ton that di8n NANE ........o..eveeeeeereeeeee e 3
Hinh 1-2: a) Cong to dién tir, va b) ciu tao cta cong to dién tir mot pha...........ccccvee..e. 6
Hinh 1-3: Cong to di¢n tlr 3 Pha......ccoeiiiiiiiie e 7
Hinh 1-4: Hop thoai thudc tinh nit Source va md hinh nit nguén trén so db .............. 19
Hinh 1-5: Hop thoai thudc tinh nat tai tinh va mé hinh nat tai trén so dd.......cve......... 19
Hinh 1-6: Hop thoai thudc tinh nit tai dong va mo hinh trén s0 d6 ......cccvvvveveeveenene. 20

Hinh 1-7: Hop thoai thudc tinh thiét bi dong cat va mé hinh thiét bi dong cat trén so do

....................................................................................................................................... 21
Hinh 1-8: Hop thoai thudc tinh nit tai va mé hinh ndt tai trén so d6 ......c.cceeveveeeenes 21
Hinh 1-9: Hop thoai thudc tinh duong diy va mé hinh dudng day trén so do ............. 22
Hinh 1-10: Hop thoai thudc tinh tu bi va mé hinh tu bil trén so d6 ...oveeveeveceveeeeens 22
Hinh 1-11: Hop thoai thudc tinh may bién &p va mé hinh may bién &p trén so do ......23
Hinh 1-12: Bang dix liéu vé nGt nguon cta MO NINA ... 23
Hinh 1-13: Bang dix liéu vé phu tai cta MmO hiNN ... 24
Hinh 1-14: Bang dix liéu vé doan day ctia MmO NN .........ccvveeeeeeeieceeceee e 24
Hinh 1-15: Bang dit liéu vé thiét bi dong cat cia md hinh ...........cccovevveveveeeecverenene, 25
Hinh 1-16: Hop thoai option-Thé load flow cho phép chon lya céc bai toan phan b cong
U | PP PO PPPPPP PP 25
Hinh 1-17: Giao dién chay [0adflow ... 27
Hinh 2-1: Biéu d6 theo thanh phan phuy tai (ndm 2020).........ccccvvvrevereeeeeeesreeeeennens 32
Hinh 2-2: Biéu do phu tai 24h dién hinh (ngay 09/01/2020) ......c...cccovevevevvrrreerenenen, 33
Hinh 2-3: Biéu dd két qua giam ton that dién ning giai doan 2015 — 2017.................. 34

Hinh 3-1: két qua mod phong tinh toan TTDN ha thé duong truc 01 pha 03 day khu dan
CU AP TTUNQ .ottt et e st e e b e e e s s e e e e e e e e amn e e e s nnn e e e nnne e e nnneas 46
Hinh 3-2: Két qua md phong tinh toan TTDN ha thé duong truc 03 pha 04 day khu dan
CU AP TIUNG ...t e e 46
Hinh 3-3: Két qua mo phong tinh toan TTDN ha thé duong truc 01 pha 03 day khu dan
(oL o) B 21 o DT P PR 47
Hinh 3-4: Két qua md phong tinh toan TTDN ha thé duong truc 03 pha 04 day khu dan
CU PRAN TN ... 47



DANH MUC BANG

Bang 1-1: C4c giai phap giam ton that trong MAay Dién &P ........ccccevevveeeveeeeeeeceeene 12
Bang 2-1: Thong s6 duong day Dién Tuc NONG CONG........cvvvevveeeieeereeeeeeeeseseeeieneas 30
Bang 2-2: Thong ké tram bién ap phan phdi Dién luc Nong CONg........ccvvvevvevvernene. 30
Bang 2-3: san luong dién tiéu thu va tbc do ting trudng qua cac NAM .........covevveenee... 31
Bang 2-5: San luong dién ton that theo cp dién ap giai doan 2018— 2020.................. 31
Bang 2-6: Co cau dién thuong pham theo thanh phan phu tai 2018-2020.................... 31
Bang 2-7: Ty ¢ t6n that dién nAng qUAa CAC NAM .......cevvevereereereieeeeeeeeeesee e, 33
Bang 2-8: Thong s6 duong day tram 110/22kV NONG CONG ......evevvvevvrerrrerrerierienenens 36
Bang 2-9: Thong sb van hanh cac phét tuyén 22kV (ngay 09/01/2020)..........c.cccevun.. 36
Bang 2-10: Do sut 4p va ban kinh cap dién cac phat tuy&n..........c.ccvvevveveieeeeceeein, 36
Bang 2-11: thong ké ton that dién ning cac tram bién ap cong cong (liy ké 6 thangnam
DOLB): e 37
Bang 3-1: Tang truong dién thuong pham giai doan 2021— 2023 .........cccovevevververnens. 44
Bang 3-2: Lo trinh giam ton that dién nang giai doan 2021 — 2023 .......ccccoevvvveevnene. 44
Bang 3-3: Ban kinh cung cAp dién ha thé...........c.oovveeeeiiieeeeeeeee e 45
Bang 3-4: Thong ké c&c tram cong cong o ton that cao, ban kinh cap dién lon.......... 48

Bang 3-5: Két qua giam ton that sau khi dau tu xay dung, Cai tao .........cccevvvrveernnnn. 51



DANH MUC VIET TAT

Tir viét tit Tiéng Anh Tiéng Viét
. . T6i wu hoa vi tri dat tu dién
CAPO Optimal Capacitor Placement ¢6 dinh va didu chinh
CSPK Reactive power Cong suat phan khang
CSTD Active power Cong suét tac dung
HTD Power system Hé thong dién
LDPP Grid distribution Luéi dién phan phdi
MBA Transformers May bién &p
Power System
Simulator/Advanced Phan mém tinh toan va phan
PSSIADEPT Distribution Engineering tich ludi dién phan phoi
Productivity Tool.
TBA Transformers Station Tram bién &p
TOPO Tie Open Point Optimization | Phan tich diém ding téi wu
TTBN Loss Power Té6n that dién ning




PHAN 1: MO PAU

1. TINH CAP THIET CUA BE TAI

Trong béi canh thiéu hut ning lugng so cip hién nay, cung véi cam két cua
chinh phu thuc hién COP 26 vé giam khi thai, thi van dé tiét kiém ning luong
dang dugc chinh phu hét stc quan tam. Di voi Tap doan Pién luc Viét Nam
(EVN) thi van dé ton that dién nang, dac biét ton that dién nang trén ludi dién
phan phdi 1a mot trong nhiing chi tiéu quan trong duoc nganh dién dic biét quan
tam trong thoi gian qua. Pay 1a chi tiéu anh huong truc tiép dén loi nhuan trong
hoat dong san xuat kinh doanh va ciing 1a mot trong nhitng chi tiéu dé danh gia,
so sanh d6i Vi cac qudc gia trong khu vuc vé linh vuc dién ning. Theo sé liéu
bao céo thi ton that dién nang cua ludi dién phan phdi ¢ Viet Nam da lién tuc giam
trong thoi gian qua tr 7,04% nam 2018, 6,5% nam 2019, va 6,35% nam 2020
(thap hon so vai ké hoach 6,5%). Do d6 viéc nghién ctru va dé xuat cac giai phap
giam ton that dién nang trén ludi dién phan phéi van tiép tuc 1a mot linh vuc ma
cac cong ty dién luc hét sc quan tam.

Trong thoi gian qua, Cong ty Dién luc Thanh Hoa, va cu thé 1a dién luc Nong
Cong da thuc hién nhiéu bién phap giam ton that dién niang. Tuy nhién cin cir vao
cau tric chung cua lu6i dién phan phéi va dic diém riéng cua ludi dién Dién luc
Nong Cong nhu: dac diém ludi dién trai dai ban kinh cap dién trung ha thé I6n
(vuot S0 Véi quy dinh); dudng day dau tu lau nam di xubng cap (hau hét cac
duong day van hanh voi mac tai cao va day tai), ... nén ti 1 ton that dién nang dén
cudi nam 2020 con kha cao (7,09%).

Do d6, tac gia da Iya chon rang dé tai “Giai phap giam ton that trén ludi dién
phan phéi tai Pién lyc Nong Cong” 1a hét st can thiét nham dat dugc muyc tiéu
cua Pién luc Nong Céng, gop phan thuc hién muc tiéu chung cua Cong ty Dién
lyc Thanh Hoa va caa Tong Cong ty Dién luc mién Bac.

2. MUC TIEU VA NOQI DUNG NGHIEN CUU

2.1 Muc tiéu cia dé tai

Muc tiéu: Nghién ctru phan tich co sé 1y thuyét ton that dién ning va hién
trang ton that dién nang tai ludi dién Nong Cong; tir 6 dua ra cac giai phap dé
giam ton that dién nang trén ludi dién phan phdi tai Dien lyc Nong Cdng, tinh
Thanh Hoa.

2.2 Ngi dung nghién caru

Nghién ctu tong quan vé tinh hinh ton that dién nang cua ludi dién phan
phdi tai Bién luc Nong Cdng.



- Nghién cttu phan mém PSS/ADEPT dé md phong tinh toan ton that dién ning.

- Giai phéap giam ton that dién ning cta ludi dién phan phoi tai Bién luc
Noéng Céng.

3. POI TUQNG VA PHAM VI NGHIEN CUU

- Béi twong nghién cau: Ludi dién phan phéi tai Bién luc Néng Cong.

- Pham vi nghién ctu: La van dé ton that dién ning va cac bién phap giam
tén that dién ning trén ludi dién trung ha ép.

4. Y NGHIA CUA PE TAI

4.1 Y nghia khoa hoc

Pé tai Giai phap giam ton that dién nang trén ludi dién phan phbi mang tinh
hé théng va tong quat qua d6 dong gop 1a tai liéu tham khao cho don vi quan ly
dién luc Nong Céng.

4.2 Y nghia thuc tién

- Giai phép giam ton that dién nang ludi dién phan phéi néi chung va ludi
dién phan phoi duoc quan Iy bai Dién luc Nong Cong néi riéng c6 ¥ nghia thuc
tién rat quan trong ma phd hop véi dinh hudng phat trién va nang cao chat luong
quan 1y luéi dién phan phdi, pht hop véi 16 trinh giam ton that caa ludi dién phan
phdi ctia Téng cong ty Bién lyc mién Bic, ciing nhu muyc tiéu phan dau dat duoc
cta Cong ty Bién lyc Thanh Hoa trong giai doan 2019-2021.

5. PHUONG PHAP NGHIEN CUU

- Nghién ctiu tong quan vé ton that dién nang trén luéi dién phan phi.

- Nghién ciru tong quan vé ludi dién phan phéi Bién luc Nong Cong va cac
bao cdo k¥ thuat lién quan dén van dé ton that dién ning cua ludi dién phan phdi
Pién luc Nong Céng.

- Phan tich tong hop va dé xuat cac giai phap giam ton that dién nang trén
ludi dién Bién luc Nong Cong.

- Sir dyng phan mém PSS/ADEPT dé phan tich, md phong tinh toan ton that
trén ludi dién phan phbi Bién luc Nong Cdng.



PHAN I1: NOI DUNG VE LUAN VAN
CHUONG 1 COSOLY THUYET VE TON THAT PIEN NANG VA
PHAN MEM PSS/ADEPT

1.1 KHAI NIEM CHUNG VE TON THAT PIEN NANG

T6n that dién nang (TTPN) trong hé théng dién (HTD) noi chung 1a chénh
léch gitra lugng dién niang san xut tir ngudn dién va luong dién ning duoc tidu
thu tai phu tai trong mot khoang thoi gian nhét dinh.

Ddi v6i mot ludi dién cu thé, thi TTDN trén mot ludi dién 1a sy chénh léch
gitra luong dién ning di vao ludi dién (bao gom tir cac ngudn dién va tir cac ludi
dién 1an can) va luong dién ning di ra khoi ludi dién (bao gom cap cho phu tai
cua ludi dién d6 hodac di sang cac khu vuc ludi dién lan can) trong mot khoang
thoi gian nhat dinh.
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Hinh 1-1: Ton thdt cong sudt va ton thdt dién ning

Khoang thoi gian xac dinh TTBN thuong la mét ngay, mot thang hoac mot
nam tuy thugc muc dich hoac cong cu xac dinh TTDN.

TTBN trén mot phan tir c6 thé xac dinh bang do luong hoic tinh toan nhu sau:

T
A = j AP(£)dt
0

trong do:

e AP(t) - |a ham tinh t6n that cong suét trén phan tir.



e AA -1a TTDN trén phan tir trong thoi gian T (dién tich giéi han bai
AP(t) va céc truc toa do nhu hinh).
e T —1la khoang thoi gian tinh toan
1.1.1 Phén loai ton that

Dé c6 thé xac dinh mot cach chinh xac va dy du vé ton that dién nang, trudc
hét chling ta can phan loai cac loai ton that nay.

e Theo pham vi quan ly: c6 TTDN tai nha may dién, TTDN trén ludi
dién truyén tai va TTDN trén ludi dién phan phéi. Ty 1é TTDN trong
HTD chu yéu & ludi phan phbi dién.

e Theo quan diém kinh doanh dién. TTPN trén HTD duoc phan thanh
hai loai 1a TTDN k¥ thuat va TTDN thuong mai (hay la phi k¥
thuat).

1.1.1.1Tén thét dién nang kj thugt

La TTDN do tinh chét vat ly ciia qua trinh tai dién niang gy ra. Loai ton that
nay khong thé loai bo hoan toan ma chi c6 thé han ché ¢ mirc 6 hop ly. Cu thé
hon, ton that k§ thuat ciing c6 thé chia thanh hai dang nhu sau:

a) TTDN phu thudc vao dong dién: La ton that do phat ndng trong cac phan
tur O tai dong dién, phu thudc vao cuong dd dong dién va dién tro tac dung cua
phan tir. Pay 1a thanh phan chinh duoc tinh dén trong TTDN k¥ thuat.

b) TTPN phy thugc vao dién ap: Bao gdom ton that khong tai cia may bién
ap (MBA), ton that vang quang dién, ton that do ro dién (cach dién khong tét), ton
that trong mach tir ciia c4c thiét bi do luong...

1.1.1.2 Tén thit dién nang thwong mai

- La luong TTDN trén HTD khong lién quan dén tinh chat vat ly cia qué
trinh tai dién nang. Nguyén nhan 14 do van dé quan ly HTD. Bai vay, khdng thé
giai quyét bang céc bién phap ky thuat ma chi co thé ding céc bién phap quan ly
trong kinh doanh. Mot s6 trudng hop cé thé phan loai dé xac dinh TTPN & khau
nao, tir d6 c6 bién phap xir ly. Vi du TTDN do khong dugc do, dién nang khong
dugc vao hoa don, khong duoc tra tién hodc cham tra tién... TTPN thuong mai
cha yéu xay ra ¢ ludi dién phan phoi.

1.1.2 Vén @@ xac dinh ton thit dién niing

Nhin chung, khéng c6 cach xac dinh chinh xac TTDN. C6 nhiéu nguyén
nhan, nhung chi yéu 1 vi thiéu thdng tin do hé thong do ludng chua day du va



ddng b, s liéu vé ludi dién va phu tai khéng chinh xéc... Bai vay, thuc chat viéc
xac dinh TTPN Ia danh gia hoac dy bao TTDN.

Trén ludi dién truyén tai, hé théng thong tin va tu dong hoa thudng phai day
da dé dam bao muc tiéu quan Iy van hanh an toan, ti vu. Ciing nho d6, viée do
ludng va danh gia TTDN chinh x4c hon. D4i véi ludi dién phan phdi, cac hé thong
thong tin do ludng, giam sat nhin chung don gian, trong khi khéi luong, chang
loai thiét bi da dang, nén viéc danh gia chinh xac TTDN khé khan hon nhiéu.

Bai vi TTPN trong HTD chu yéu nam ¢ ludi dién phan phdi, nén yéu cau
xéac dinh TTDN chu yéu dat ra ddi voi bd phan ludi nay. TTDN trong ludi dién
phan phdi nho hon 10% duoc coi 1a chap nhan duoc. Néu TTPN trén 15% tuc 12
ty 16 TTDN thuong mai 1a dang ké, khi d6 can tinh toan thanh phan TTBN k§
thuat dé danh gia mtrc d6 ton that thuong mai. Bén canh dé viéc xac dinh TTDN
cling s& cho mét buc tranh chung vé ty 16 TTDN giita cac b phan ludi dién va
cac khu vuc phu tai dé tir @6 co thé dé xuat cac giai phap giam TTDN mot cach
hiéu qua trén ludi dién.

1.1.3 Thiét bi do dién ning
Str dung thiét bi do dién nang 1a mot trong nhiing cach dé danh gia TTDN.
Thiét bi do dién ning thuong goi 1 cong to bao gém cong to tac dung (do kWh)
va cong to phan khang (do kVArh). Cong to lién tuc do dién ap va dong dién tic
thoi, tinh toan tich sé cua hai dai lugng nay roi tich hop theo thoi gian dé tinh tri
s6 dién nang can do. DAi véi tai nho, trong ludi ha ap, cong to co thé 1y truc tiép
dong dién va dién 4p tir mach can do. B4i voi ludi cao 4p, dong dién phu tai 1on,
cong to 1ay dong dién va dién &p tir thir cAp cac may bién dong dién va bién dién
ap. Theo cdng nghé ché tao c6 hai loai cong to bao gom cong to dién tir va cong
to dién tur.
a. Cong to dien tu
Céu trac co ban ciia mot cong to dién tir bao gom ba phan:
i.  Mach vao gdm dong dién va dién ap,
ii. Co cau cudn day dong, ap va dia quay twong tu mot dong co.
iii. Co céu dém va hién thi.

Cong to nay lam viéc dua trén nguyén ly cam ung dién tur.

Ton that céng suat trén cudn dién ap rat nho, ¢ 2W. Ton that trén cudn dong
dién ty 1€ véi dong dién, nhung nhin chung ciing nho, chi ¢ vai W. Cong to dién
tir ¢6 thé gap mot sb sai s6 nhu sai s6 do phu tai khéng can bang khi dung cong
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to ba pha, sai s do dia cong to tu quay khi chi c6 dién ap dit vao cong to va
khong c0 tai.

Hién nay cac cong to dién tir dang dan dugc thay thé bang cong to dién tir.

1. & dau day

2.0é

3. Nam cham ham

4. Khung

5, G dd trén

6, Bo 86

7. Réto

8. Phdn tlr dong dién
9, Co cdu chéng quay nguge
10. Gdi 63 dudi

11. Phan tlr Gién ap
12, Mat sé

13. Nép

14, Nap che & gidu day

Al. Higu chinh tai day (100%)

A2, Hidu chinh tdi thdp (5% and 10%)
A3. Hidu chinh tdi cdm ing (cos@)
A4, Hidu chinh can bang moémen

g

CECET T

b) Cau tao cua 6ng to dién tir mot pha

Hinh 1-2: a) Cong to dién tir, va b) cdu tao Ciia cong to dién tir mgt pha



b. Cong to dién tu

Cong to dién tir, con goi 1a cong to tinh, bién d6i dong dién va dién ap do
duoc trén mach dién thanh dang s6, xi Iy tin hiéu sb dé tinh toan nhiéu dai luong
lien quan khac nhau va hién thi trén man hinh dang LED hoic LCD. Cong to dién
tir tich hop rat nhiéu tinh ning cho phép do dic diém tiéu thu dién cua phu tai nhu
thoi gian sir dung (TOU), c6ng suat cuc dai, cac tham sé dong dién, dién &p, hé
s6 cosp, DTPT,...ciing nhu luu trir va két ndi, doc s liéu tir xa, Kha ning giam
sat duoc chat lugng ngudn dién, Kha ning tinh toan duoc gia dién bac thang hién
hanh, P chinh xac cao veé sb dién...

Y&u cau vé ton that va sai s6 cta cong to dién tir, cip chinh xac Class 1 va 2
duoc quy dinh bai tidu chuin IEC 62053-21, 2003.

Hinh 1-3: Céng to dién tir 3 pha

¢) Céng to dién 2 chiéu

Véi loai cong to dién ndy gom 2 bo nhé thuong duoc st dung dé dé ngudn
dién tir cAc inverter nang lwong mat troi hoa ludi cua dy an dién mat troi dén
nguodn dién nang lugng 2 chiéu.

—B6 nhd 1: dung dé luu trii cac chi s6 dién ning tiéu thu dugc cung cap bai
cong ty dién luc VietNam.

— B6 nhé 2: luu trix chi s6 dién ning lwong mat troi da duoc lap dat


https://phukiendienmattroi.net/danh-muc/bien-tan/

1.2 NGUYEN NHAN CUA TON THAT PIEN NANG

1.2.1 Tén that dién ning phu thudc dong dién

Tat ca cac phan tir tham gia tai truc tiép dong dién trong HTD déu c6 TTDN
do phat nhiét trén dién tré cua phan tir d6. Cac phan tir c6 ton that do phat nhiét
trén HTD bao gom:

e Dién tré cla cac dudng day tai dién, day dan pha, day trung tinh, day
chdng sét va day ndi dat. Day trung tinh s& gy ton that néu ton tai dong
trén day trung tinh. Dy chong sét ndm trong dién tir trudng cua cac day
dan pha nén ciing c6 xuét hién dong dién cam tmg va ton thit trén dién
tré day chéng sét va dién tré ndi dit.

e Dién tré cudn day trong cac MBA luc.

e Dién tré cudn diy cta cac may dién quay (may phat dién, may bu dong
b0, dong co dién).

e Dién tro tiép xtic ctia cac tiép diém trong céac thiét bj dong cat mach dién.

e Dién tro tiép xuc ciia cac mdi ndi trong mach dién.

e Céc dién tré nho khac nhu thanh gop, cudn day cac bién ap do ludng, cac
mach tu bu CSPK, cudn day khang dién, dién trd trén cac mach ban dan...

Trong cac phan tir trén day trong HTD, cac phan tir chiém ty Ié TTDN 16n
nhat 1a duong day va MBA. Cac phan tir con lai thuong c6 tén that nho nén néu
tinh toan TTDN dya trén mé phong thi thuong bé qua.

1.2.2 Ton that dién niing phu thudc dién ap

a) Ton thdt vang quang dién

Khi truyén tai dong dién xoay chiéu, xung quanh day dan xuat hién tir trudng,
d6ng thoi c6 dién truong. Hién twong nay 1am ion hda khdng khi xung quanh day
dan, l1am phét sinh vang quang xung quanh day dan, déng thoi gay ra am thanh
xung quanh day dan. Néu dién ap cao thi hién twong nay rat rd rang. B4i véi ludi
phan phdi, ha 4p nguoi ta thuong bé qua hién twong nay.

b) Ton thdt trong 16i thép mdy bién dp

To6n that trong may bién ap do dién tré da duoc dé cap o trén. O day tac gia
dé cap dén ton hao do tir hoa cua I8i thép may bién ap (ton hao do dong dién phu
co) .



1.2.3 Ton that dién ning do chit lwgng dién ning kém

- Ngoai TTPN do dong dién va dién ap hinh sin & tan sé co ban (50 hoic
60Hz) gay ra trén cac phan tir trong HTD, TTPN con duoc gay ra do cac van dé
CLPN. Trong cac hién tugng CLPN, cac hién tugng duy tri nhu bién dang song
(waveform distortion- séng hai) va khong dbi ximg gay TTPN dang ké. Cac hién
tugng CLDN khac, mic du ciing gdy TTPN, nhung do hoic thoi gian ton tai ngan
(bién thién dién 4p ngan han, dao dong dién &p) hoac bién do6 dién ap it thay doi
(d6 léch dién &p) nén trong cac phan tich TTPN c6 thé bo qua.

1.2.4 Ton that dién ning do thiét ké va van hanh hé thong dién

- Ngoai nhitng nguyén nhan gy TTDN trén ting phan tir nhu di néu & cac
muc trén, nhin tir khia canh quan Iy HTD con c6 mot s6 nguyén nhan khac ciing
lam gia ting thém TTDN chung cia ca HTD. Cac nguyén nhan xuét phat tir nhiing
bat hop Iy trong quan 1y HTD tir khau quy hoach, thiét ké dén khau van hanh
HTD.

1.3 XAC PINH TON THAT PIEN NANG

C6 hai nhom phuong phap chinh dé xac dinh TTPN 1a do luong va tinh toan
mb phong. Cac phuong phap dua trén do ludng nhin chung cho két qua tin cay
hon, nhung doi hoi mot hé théng do ludng da manh. Hon nita, phuong phap nay
kho phan biét duoc ton that ky thuat va ton that thuong mai. Cac phuong phap
thong qua tinh toan mod phong co thé cho phép danh gia ton that d6i voi moi phan
tir trén ludi dién, tuy nhién d6 chinh xac nhin chung khéng cao va phu thudc rat
nhiéu vao sé liéu ban dau vé ludi dién va phuy tai. TOy theo muc tiéu tinh TTDN
cling nhu cac nguyén nhan gay ra TTPN, c¢6 thé c6 nhiéu phuong phap mé phong
va tinh toan khéac nhau, yéu cau mirc 46 day dua vé sb liéu khac nhau va do d6 cho
d6 chinh xac twong tng cua két qua tinh toan TTDN. Sau ddy s& lan luot phan
tich tirng phuong phap tinh toan TTDN.

Mic du cho két qua kha chinh xac, nhung viéc xac dinh TTDN theo phuong
phap do ludng trén thyc té rat kho thuc hién do doi hoi thdng tin rat chi tiét lién
quan dén TTDN tir c4c hé thdng do luong va giam séat. Khi xét mot khu vyc luéi
dién rong, luong thdng tin sé rat 16n va can dau tu 16n cho hé thong do luong va
giam sat. Vi cac muc dich nghién ctu khong yéu cau két qua danh gia voi do
chinh xé&c cao, viéc danh gia TTDN c6 thé dua trén md phong va tinh toan giai
tich HTD.



C6 nhiéu nguyén nhan gay TTDN nhu di néu ¢ muc trén, tuy nhién khong
c¢6 phuong phap mo phong nao ddng thoi danh gia TTPN do nhiéu nguyén nhan.
Cac phuong phap thuong duoc ap dung riéng véi ting nguyén nhén sinh ra
TTDN. Bai vay, khi danh gia TTDN trong HTD, dé két qua danh gia co y nghia,
can chon phuong phap mé phong dé danh gia TTPN 16n nhit trén HTD. Vi chirc
ning chinh caa HTD 1a truyén tai va phan phéi dién ning voi dong dién va dién
&p xoay chiéu, ba pha, & tan sb co ban (50, 60Hz), thanh phan TTPN chinh trén
HTD la do hai dai lugng nay gay ra. Chinh vi vay, cac phuong phap mo phong
trinh bay sau day str dung ba gia thiét tinh toan chung sau:

- Chi danh gia dugc TTDN k¥ thuat, TTPN trén duong day va MBA.
- Ludi dién ba pha dbi xtung, khong c6 bién dang song dong dién va dién
ap.
- Thanh ph?m ton that phu thudc dién ap 1a héng ) trong gidi han do I¢ch
dién ap dai han cho phép.
1.4 CAC BIEN PHAP GIAM TON THAT PIEN NANG
TTPN la van dé kinh té. Viéc quyét dinh thyuc hién mot giai phap giam TTHN
dua trén viéc can nhac giita loi ich thu duoc nho giam TTDN va chi phi cho giai
phap d6. Ciing can luu ¥ rang cac giai phap giam TTDN trén HTP nhin chung
cling dong thoi nang cao céc chi tiéu ky thuat cia HTD (nhu kha ning tai, chat
luong dién ap). Do d6, cling can can nhac thém cac loi ich nay khi phan tich kinh
té - k§ thuat mot giai phap giam TTDN. Tuy theo cac nguyén nhan giy ra TTDN
ma c6 thé thuc hién cac giai phap giam TTPN twong tng. C4c giai phap giam
TTPN c6 thé duoc chia thanh hai nhom bao gom giai phép lién quan dén thiét ké
va ché tao tirng thiét bi dién va giai phap vé quan ly HTD.
1.4.1 Cac giai phap giam TTDN lién quan dén thiét ké va ché tao thiét bi di¢n
- Hai phan tu tai dién chinh gdy TTDN trén HTD 1a duong day va MBA. Sau
day 1a cac giai phap lién quan dén thiét ké va ché tao cua cac phan tir nay.
1.4.1.1Giam TTDN trén duwong day

- Trén duong day tai dién c6 thé ton tai ca TTPN phu thudc dong dién (do
dién tro day dan) va phu thudc dién &p (ton that vang quang dién).
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Gidm dién tré don vi cua day dan: Dé giam dién tro day dan, co thé c6 cac
cach sau lién quan dén viéc ché tao day dan:
e  Su dung vat liéu lam day dan c6 dién tré don vi nhd.

e  Tang tiét dién day dan.

- Nhitng giai phap nay nhin chung c6 chi phi cao. Ngoai viéc ting von dau
tu day dan, tang tiét dién day din con kéo theo ting chi phi cho lap dat, van hanh,
Thay loai day c6 dién trd thap nhin chung ciing 1am ting vén dau tu. Hon nita,
nhiém vu chinh cua duong day la dam bao kha nang tai dién ma kha nang tai lai
cling phu thugc vao tiét dién day dan va vat liéu 1am day dan. Boi vay, ap luc ting
tiét dién day dan hoic thay day dan 1am boi vat liéu khac chi yéu 1a dé dap tng
yéu cau kha niang tai. Giam TTDN chi 1a yéu cau kinh té két hop véi yéu cau ky
thuat trén day.

Giam ton hao do vdng quang dién: Cac giai phap giam tén hao do vang
quang dién trén cac duong day trén khéng chii yéu nham vao viéc ting ngudong
dién &p bit dau gy phong dién vang quang. Mot s6 giai phap chinh nhu sau:

e  Ting khoang cach giita cac pha day dan.

e  Tang duong kinh ddy dan. Khi d6 cuong do dién truong trén bé mat day
dan s& giam va do d6 giam kha ning xuat hién vang quang. Pé giam
trong lwong cua day dan, day dan rdng duoc sir dung dé giam phong
dién vang quang d6i véi dudng day siéu cao ap.

e Ngoai ra, phan pha day dan trén timg pha ciing 1am ting ban kinh trung
binh hinh hoc (GMR) cuia pha day dan va do d6 ciing c6 tac dung giam
ton that vang quang tuong tu ting dudng kinh day dan.

1.4.1.2 Giam TTPN trong mdy bién dp

Véi cac loai ton that chinh trong MBA nhu d3 néu & trén, cac giai phap giam
ton that dbi vai ting loai ton that lién quan dén ché tao MBA dugc tom tat ¢ bang
dudi day.

C6 thé thay rang giita ton that khong tai, ton that c6 tai va chi phi cho giai
phap c6 moi quan hé qua lai. Cac giai phap giam ton that co tai lai c6 xu hudng
khién cho ton that khong tai ting va nguoc lai. Tang tiét dién 16i thép s& giam ton
hao khong tai, nhung s& lam ting chiéu dai ctia cac cudn day MBA dan dén ting
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ton that ddng. Do do, trong thiét ké can chon mot giai phap téi wu dé giam thiéu
t6n that trong MBA néi chung.

Bdng 1-1: CAc gidi phap gi@gm tén thdt trong may bién ap

Giam ton that khong tai (TTKT)
Str dung 18i thép 1am bang vat liéu ton hao thap

Giam | Khong d6i | Tang

Giam tir cam B bang céch:
- Tang tiét dién 16i thép Giam Ting Ting
- Giam s6 von/vong

Giam chiéu dai mach tir bang cach giam tiét

dién day din Giam Tang Giam
Giam ton that co tai (TTCT)

Str dung day dan 1am bang vat liéu ton hao thap [Khong d6i|  Giam Tang
Tang tiét dién day quan MBA Tang Giam Ting

Giam chiéu dai mach dan dién bang céch:
- Giam tiét dién 16i thép Ting Giam Giam
- Tang sd von/vong

(a)Loi thép vat lidu vo dinh hinh l1am ting ton hao ¢4 tai

- Bé giam ton that trong 18i thép MBA, giai phap cong nghé gan day la thay
I8i thép 1am bang vat liéu ton silic bang 18i thép vat liéu vé dinh hinh. Vat ligu
nay dugc ché tao bang phuong phap lam déng dic nhanh hdn hop cac kim loai
dang nong chay bao gom sat, Bo, Silic, véi tée 6 1am lanh (106 K/s) va thu duoc
mot kim loai ran c6 cau trac vo dinh hinh véi cac nguyén tir phan bo ngau nhién,
khong theo mot nguyén tic nao ca. Khi duoc lam dong dac nhanh, thép s& duoc
kéo vai toc d6 100 km/h va can mong 0,02-0,04mm. Pay chinh 13 loai vat liéu tdi
vu hoa tinh nang tir, gidp giam tir tré, giam dong dién xody nho giam bé day cua
vat liéu. TTDN cua MBA du kién s& giam trén 75%.
1.4.2 Cac giai phap giam TTDN trong quan ly van hanh
1.4.2.1 Cdc gidi phdp trong quy hoach va thiét ké HTD

Muc tiéu chinh cta quy hoach HTD 1a dap (ng nhu cau phét trién caa phu
tai mot cach tin cay, an toan va kinh té. Trong muc tiéu chung d6, TTBN thuong
dong vai tro 1a mot thanh phan trong chi phi van hanh HTD trong ham muc tiéu.
Trong thiét ké HTD, vai tro caa TTDN ciing thudc vao chi phi van hanh, lién quan
truc tiép dén thong sb cac phan tir trén HTD (duong day va MBA). Mic du
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phuong an quy hoach tng vai cuc tri ham muc tiéu khong hoan toan tuong ung
Vi cuc tiéu hoa TTPN, nhung néu xét trén vong doi van hanh dai cia cong trinh
dién thi phuong an c6 TTDN thdp thuong tring voi phuong an tdi wu. Do do,
phuong 4n t6i wu trong quy hoach va thiét ké ciing dugc xem 1a mot giai phap
giam TTDN.

Cac giai phap giam TTDN tir khau quy hoach bao gom:

- Du bao chinh x4c phu tai (vi tri, cong suét).

- Khoang cach cép dién hop 1y, phu tai duoc cip dién gan ngudn cap.

- Chon dién 4p van hanh phu hop voi cong suét tai.
1.4.2.2 Bui cong sudt phén khdng trong vin hanh HTD

Nhu cau CSPK trong HTD rat 16n mic du nd khong sinh cong. D6 1a do tac
dung cua viéc tai va tiéu thy dién nang xoay chiéu. Cac phu tai CSPK chinh trong
HTD gbém dong co dién (70-75%), MBA (20-25%) va cac duong day (khoang
5%) trong d6 nhu cau CSPK chii yéu (dong co dién va cac MBA cua phuy tai) nam
¢ phu tai caia HTD nhu cac phu tai cong nghiép, phu tai tudi tiéu trong nong
nghiép, phu tai dich vu thuong mai (diéu hoa nhiét do), phu tai giao thong dién.
Nhu cau CSPK lién tuc thay doi theo thoi gian. Dé dap tng nhu cau nay, cd thé
cap CSPK tir phia phu tai hoic tir phia HTD (phia cung cap dién).
1.4.2.3 Téi wu héa ciu tric lwéi di¢n

Phu tai lién tuc thay doi 1a dong luc chinh caa cac bai toan kinh té - ki thuat
trong van hanh HTD. Khi phu tai thay doi, trao luu cong suét trén luégi dién cling
s& thay d6i. Do d6, ngoai nhitng diéu kién vé k¥ thuat phai ¢am bao nhu can bang
cong suat, dam bao kha nang tai va on dinh dién 4p, mot yéu cau dit ra 1a phai lya
chon mot phuong thic van hanh luéi dién (twong (ing mot dang so d6 ludi dién)
sao cho tbi wu hoa céc chi tiéu vé kinh té. B4i véi ludi phan phdi dién, chi tiéu toi
wu héa cdu tric ludi dién thuong la cuc tiéu hoa ton that cong suat trén HTD.
1.4.2.4Néng cao chit lwong dién ning

Nhu d4 néu & muc 1.2, hai hién tuong CLDN gay tang TTDN 1a mat déi xiing
va bién dang song. Sau day 1a cac giai phap khic phuc ca hai hién tuong nay:

Céc gidi phap giam mdt doi xitng trong HTD: D4i véi van dé mat di xang,
cac giai phap thuong duoc ap dung dé d6i xtimg hoéa ludi dién bao gom:

. St dung duong day hoan vi pha.
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. Phan bd phu tai dinh mic déu trén ca ba pha ngay tir khau thiét ké.
Nho d6 c6 thé giam xac suat mat can bang pha trong van hanh.

. Khi mét ddi xting 1a khdng tranh khoi thi budc phai st dung thiét bi
dbi xang hoa;

Céc gidi phap giam bién dang song:

Cac giai phap giam bién dang song s& lam giam mac song hai dong dién va
dién ap trén HTD va nhd d6 s& giam TTDN do bién dang song gay ra. Tu khia
canh CLDN, céc giai phap nay tac dong dén cac giai doan gom hinh thanh séng
hai, lan truyén séng hai va tai cac phu tai nhay cam vai song hai. Tuy nhién, nhin
tir quan diém TTDN trén ludi dién thi cac giai phap d6i véi khau hinh thanh va
lan truyén s6ng hai s& ¢ tac dung giam TTPN trén ludi dién.

Cac giai phap giam phat sinh séng hai:

Song hai dong dién sinh ra tir phu tai phi tuyén trén HTD nhu cac qua trinh
ho quang (10 hd quang, han dién), tir cac thiét bi bién tan (converter) sir dung céc
linh kién dién tir cong suat. C4c giai phap d6i véi cac phu tai phi tuyén phai tac
dong vao cdng nghé ché tao thiét bi va thuong chi phi rat cao hozc kho thuc hién.
Mét s6 giai phap cu thé bao gom:

Cac gidi phdp ngan chan song hai lan truyén:

Néu khong thé giam duogc lugng song hai sinh ra tir cac ngudn séng hai thi
c6 thé ap dung cac giai phap ngan chan séng hai lan truyén tir ngay noi phat sinh.
Cac giai phap chinh bao gom:

. Dung MBA c6 t6 dau day véi goc dich pha hop Iy hoic MBA ¢ t6
dau day zig-zag;

. Strdung cac thiét b loc song hai dit truc tiép tai mach két ndi gitra
ludi dién va cac nguon sinh séng hai. Thiét bi loc song hai dugc phan lam
hai loai 1a bo loc thu dong va bo loc chu dong (hay la loc tich cuc).

Vi bé loc thu déng: C6 két cau don gian chi gom moét mach cong hudng néi
tiép dién dung va dién cam. Tong tré mach loc sé rat nho ang vai tan s6 séng hai
duoc loc h (khi Xi(h)=Xc(h)). C6 thé ghép song song nhiéu mach loc thu dong dé
loc truc tiép cac thanh phan song hai c6 bién do 16n sinh ra bai nguon séng hai.
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Véi bé loc tich cuc: La cac thiét bi diéu hoa cong suat si dung cac mach dién
tr cOng suat dé tao cac bién tan ngudn dong dién (Current Source Converter) va
bién tan ngudn dién ap (Voltage Source Converter) nhu thiét bj bu dong bo tinh
(STATCOM) va thiét bi diéu ap dong (DVR). Thiét bi s& bl bién dang séng bang
cach cha dong loc cac thanh phan song hai xuat hién tir phia phu tai phi tuyén.

- M6t cach Iy tuong, dbi véi bo loc song song, bo nghich luu duoc diéu khién
dé tao ra dong dién bang téng cac dong dién séng hai do tai phi tuyén tao ra, nhung
nguoc pha va do d6 s& c6 tac dung khir cac song hai. Doi vai bo loc ndi tiép, sé
tao thanh mot mach c6 tong tré 16n ddi véi cac thanh phan séng hai dé chin séng
hai lan truyén vao ludi. Mot mach loc thu dong ghép song song véi tai s& ¢ tac

dung tiéu tan soéng hai dong dién.

1.5 GIOI THIEU PHAN MEM PSS/ADEPT
1.5.1 Téng quan vé phan mém PSS/ADEPT
1.5.2 Giéi thiéu chung

PSS/ADEPT giup phan tich va tinh toan ludi dién phan phdi trén dia ban.
Tinh toan va hién thi cac thong s vé dong (1), cong suét (P, Q) cua ting tuyén
day (duong truc va nhanh ré), danh gia tinh trang mang tai caa tuyén day thdng
qua chtrc nang Load Flow Analysis (Phan b cong suat). Cho biét cac thong s6 vé
ton that cong suat caa tung tuyén day dé tir d6 c6 phuong an bu cong suat phan
khang tranh 1am ton that nhiéu cho tuyén day d6 thong qua chiic ning CAPO (THi
wu héa viée dit tu bu). Cho biét cac thong sé SAIFI, SAIDI, CAIFI, CAIDI vé
viéc danh gia do tin cdy cua tuyén day théng qua chirc ning DRA (Phan tich do
tin cay cua lu6i dién phan phéi). Do tin cay 1a xac suat 1am viéc tot caa mot thiét
bi trong mot chu ky dudi cac diéu kién van hanh d3 dugc thir nghiém.
PSS/ADEPT tinh toan dong ngan mach (03 pha cham dét, 01 pha cham dat, 01
pha cham dét c6 tinh téi thanh phan tong tré dat, 02 pha cham nhau, 02 pha cham
dat, 03 pha cham dat) cua tat ca truong hop cho ting tuyén day thdng qua chirc
nang Fault, Fault All (Tinh toan dong ngan mach khi bi sy ¢6). TOPO (Chon diém
dirng ludi toi vu): chwong trinh cho ta biét diém dimg ludi it bi ton that cong suat
nhat trén tuyén day d6. Motor Starting (Khdi dong dong co): chuong trinh s& cho
ta biét cac thong sé nhu do sut 4p, phan tram do sut &p, ton that céng suat,...anh
huéng nhu thé nao dén tuyén day dé néu trén tuyén day dé co dit dong co (d6ng
bo hay khong dong bd) véi cong suat Ion. Harmonics (S6ng hai) phan tich séng
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hai. Coordination (Phdi hop bao vé). Hd trg cho cdng tac thiét ké, phat trién luéi
dién bang céach st dung két qua caa chuong trinh tai thoi diém cao diém. Du doan
duoc su qué tai cua cac phan tir trén ludi dién.

1.5.2.1 Giao dién va cdc chirc nang

PSS/ADEPT cung cap day du cac cong cu (Tools) cho ching ta trong viéc
thiét ké va phan tich mét lugi dién cu thé. Voi PSS/ADEPT, chiing ta c6 thé:

V& so dd va cap nhat ludi di¢én trong giao di¢n dd hoa;

Viéc phan tich mach dién sir dung nhiéu loai nguén va khong han ché sb
nat;

Hién thi két qua tinh toan ngay trén so do ludi dién;

Xuat két qua dudi dang report sau khi phén tich va tinh toan;

Nhap théng s6 va cap nhat dé dang thong qua data sheet ctia mdi thiét bi

trén so do.

1.5.2.2 Cac Module tinh toan phén tich lwoi di¢n ciia PSS/ADEPT

Nhiéu module tinh toan trong hé théng dién khong duoc dong géi san trong
phan mém PSS/ADEPT, nhung chung ta ¢ thé mua tir nha san xuat ting module

sau khi cai dat chuong trinh. Cac module bao gom:

Bai toan tinh phan bd cong suat (Load Flow — module c¢6 sin): phan tich
va tinh toan dién ap, dong dién, cong suét trén timg nhanh va timg phu tai
cu thé.

Bai toan tinh ngin mach (All Fault- module ¢6 sin): tinh todn ngén mach
tai tit ca cdc nut trén ludi, bao gém cac loai ngén mach nhu ngén mach
01pha, 02 pha va 03 pha.

Bai toan TOPO (Tie Open Point Optimization), phan tich diém dung t6i
wu: tim ra nhimg diém c6 ton hao cong suat nho nhat trén ludi va d6 chinh
1a diém dimg ludi trong mang vong 03 pha.

Bai toan CAPO (Optimal Capacitor Placement), dit ty bu t6i wu: tim ra
nhirng diém tdi wu dé dit cac tu bu cb dinh va tu bu ung dong sao cho ton
that cong suat trén ludi 1a nho nhat.

Bai toan tinh toan cac thong sd cua dudng day (Line Properties
Culculator): tinh toan cac thong so cia duong day truyén tai.

Bai toan phdi hop va bao vé (Protection and Coordination).
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- Bai toan phén tich séng hai (Hamornics): phan tich cac thong sé va anh
huong cia cac thanh phan song hai trén ludi.

- Bai toan phan tich d6 tin cay trén ludi dién (DRA- Distribution Reliability
Analysis): tinh toan cac thong sd do tin cdy trén ludi dién nhu SAIFI,
SAIDI, CAIFI, CAIDL,...

1.5.3 Cac buéc xay dung so' dd luéi dién trén PSS/ADEPT

Trong cac module tinh todn ciia PSS/ADEPT thi déu dugc tinh todn dua trén
co s& xay dung ludi dién can tinh toan, sau do tinh toan ché do xac lap. Sau khi
tinh toan ché do xac 1ap, tuy thudc vao muc dich, nhu cau tinh toan ma ngudi su
dung cai dit cac thong s6 dé tinh toan tiép. Trong pham vi luan vin nay, chi sir
dung module tinh toan phan bé céng suat (Load Flow), tinh toan ton that trén
duong day va tram bién ap dé ap dung cho ludi dién phan phdi Bién luc Nong
Cong quan ly.

Module tinh toan ché do xéac 1ap ciia PSS/ADEPT 1a module co ban trong 8
module cta chwong trinh, module nay cho phép nguoi ding xay dung duoc so d6
truc quan, tinh tinh toan, phén tich, xuat bao cao & nhiéu dang dinh dang khac
nhau, diéu nay thuan loi cho viéc sir dung két qua nay cho nhiéu bai toan khéc.

Pé tinh toan ché do xac lap trén PSS/ADEPT can thuc hién cac budc sau:
1.5.3.1 Chudn bi di liéu

Gom s6 lisu quan Iy ky thuat va kinh doanh cua céac tuyén day noi va cap
ngam trung thé va 1 tram ha thé mau, cu thé Ia:

- Thong s6 quan 1y k¥ thuat ciia duong ddy va thiét bi nhu: Tiét dién,
khoang cach chiéu dai, thong s6 ddy dan, may bién ap, thiét bi bao vé
dong cat, tu bu, may diéu 4ap,...

- Thong s6 van hanh, do dac dinh ky cua don vi: Céac thong s6 van hanh
dong, ap, cos, cong suit,. ..

- Théng sb kinh doanh: Pién ning tiéu thu cta timg phu tai, sé khach hang
ctiia 1 tram ha thé.

- Thong s6 chinh dinh bao vé cua céac thiét bi béao vé trén so do, bao gém
c4 thong s bao vé phia trung thé cua cac tram trung gian 110/22-15kV.

Dir liéu cac phan tir lugi dién: Phan mém PSS/ADEPT 5.0 cung cap day du
cac cong cu gitp ngudi sir dung md phong ludi dién can tinh toan. Xem thanh
cong cu diagram duéi ddy, ta thiy cac phan tu ludi dién duoc mé hinh hod gom:
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Protection Text

Show/Hide Transformer Source Equipment Annotations
Show Grid Show
Select Grid Snap | Resuits Line Switch Load |Synchronous Harmonic
l \ l ‘ J' J. Machine Injection
. v « v 4 4 4 l o l
L I Gl w ==l = [ ]t ER@RODEYOEDFEA L |
4 A M - T " 4 -+ A Ay T "
I . Horizontal Vertical Point / | Gapacitor Harmonic
Rotate Node Node  Node | MWh Load Filter
Rotate -90° Series Capacitor/ Induction  Standard Knee
Rotate +90° Reactor Machine Fauit Paoint

1. Nat Source

2. N(t tai: Gom tai tinh va tai MWh

3. Line

4. Switch

. May bién é&p

. Pong co dién: Gém dong bo, khéng ddng bo

ol

6

7. Thiét bi bao vé: Relay, Recloser, Fuse,...
8. Song hai

9. Thdng sb dau vao cho bai toan do tin cay

1.5.3.2 Xdy dwng so dé va nhap dir liéu trong PSS/ADEPT

Viéc nhap dit liéu va xay dung so dd trén PSS/ADEPT dugc cung cap day

du, tién dung cho ngudi st dung théng qua viéc tao so dd truc quan, nhap di liéu
biang nhiéu hinh thizc khéc nhau, ¢ thé thdng qua cac form nhap hoac nhap tu file
excel, hoic thong qua chuong trinh chuyén d6i. Cac phan ti trong ludi dién duoc
xay dung trén thanh cdng cu, cho phép nguoi dung thiét ké lusi dién dé dang.

Nhap sé liéu can chuan bi nhap vao nat Source (Hinh 1. 4): Cac gi4 tri dién
trg, dién khang thir tu thuan, nghich, zero,...

S6 liéu can chuan bi nhap vao nat tai (Hinh 1.5 va 1.6), bao gom:
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Hinh 1-5: Hgp thoai thugc tinh NGt tdi finh va mé hinh nit tdi trén so dé
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- Tai tinh va tai MWh;

- Tinh chat phu tai;

- Giatrn P, Q cua phu tai;

- Dién nang tiéu thy trong 1 thang;
- Sb khach hang; - H¢ ) cong Suét;
- Cong suat tiéu thy.

MWH Load Properties @

A RE R W H L oad1 Node: NODE15
Groups‘..l Categories... |
-
NODE34 NODE43 ™ Balanced (¢ Grounded-wye
* Unbalanced " Delta
&) . Results display [ iSeaiond
* Constant power
™ E v Concentrated at the node
" Constant impedance
NODE12 NODE13 NODE14 NODE
Percent constant impedance |0 —_j
NODE3S | NOG MwH/month  Consumers PF ki
*NopE NOCES Phassd 1100 [0 f1 o
Phase B |1UU ]10 ’1 ID
Phase C |100 110 |1 ID
e I D [V Visble ¥ Results
10DE NODE3S W Inservice | oK I Cancel |

Hinh 1-6: Hép thogi thugc tinh nt tai dgng va mé hinh trén so do
- S liéu can chuan bi nhap vao thiét bi dong cat (Hinh 1. 7): Tén vi tri dat,
dong dinh miec,...

- S liu can chuan bj nhap vao nat (Hinh 1. 8): Tén vi tri dit, dién ap dinh
muec, ...
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Hinh 1-8: Hép thogi thugc tinh nGt tdi va md hinh nat tdi trén so dé

- S6 liéu can chuan bi nhap vao doan day (Hinh 1. 9): Tén doan, sb pha, chiéu
dai, dong dinh muc, loai day, thong s duong day,...

- S liéu can chuan bi nhap vao thiét bi bl (Hinh 1. 10): Tén vi tri dat, dung
luong, kiéu dau day, cd dinh, tng dong, ...
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Hinh 1-10: Hép thogi thugc tinh tx bt va mé hinh tu ba trén so do

- S6 lidu can chuan bj nhap vao may bién ap (Hinh 1.11): Tén vi tri dat,
thong s6 may bién ap,...

- Nhap dir liéu thong qua chirc nang Edit\Grid (Hinh 1.12): C4c gié tri thudc
tinh (théng sb) cac phan tir cia mo hinh ludi dién md phong trong phan mém
PSS/ADEPT luu trit tai cac bang di liéu caa mo hinh. Ta c6 thé ma cac bang di
liéu caia md hinh bang thao tac: Vao menu Edit\Grid, sau d6 xuat hién giao dién

Sau:
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Hinh 1-13: Bdng da li¢u vé phu tdi ciia mo hinh
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Hinh 1-14: Bang di ligu vé doan day ciia mé hinh

Bang dit liéu vé phu tai cia mo hinh duoc chuyén sang excel nhd chuong
trinh hd tro dé xir Iy cac gia tri P, Q cua timg nat trong excel. Sau d6 sé duoc
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chuyén nguoc vao phan mém PSS/ADEPT 5.0 dé xir ly nhanh chong phan phap
cac gia tri phu tai cho mé hinh (Hinh 1.13, 1.14).
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Hinh 1-15: Bdng di# li¢u vé thiét bi déng cdit ciia md hinh
Cai dat thdng sb cho bai toan tinh toan ché do xéc lap
Pé tinh bai toan tinh todn ché do xac 1ap cua ludi dién ta can cai dat céc
thong sé tinh toan théng qua hop thoai

Analysis Options

General Load Flow I Short Cilcuitl Motor Startingl Hepoltsl CAPO I TDF’DI DRA I Halmonics]

Convergence

Stop calculation after = iterations

‘oltage precision 1e-005  py
Power precision 00005  py

[T Validate network before solving
™ Transformer taps locked
[V Capacitors locked

[ Show detailed convergence information

I Graphical convergence monitor

-

0K I Cancel ] Help I

Hinh 1-16: Hgp thogi option-Thé load flow cho phép chgn lya cac bai toan
phan bé céng suat
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Sau khi lya chon céc thdng s cho bai toan bao gom cac théng sb vong lap,
sai s6 cho phép, ta c6 thé thuc hién tinh toan thong qua chitc nang phan tich trén
chuong trinh.

In b4o c4o: Chirc ning in bao cao ctua phan mém cung cap cho ngudi ding
day du cac tinh nang: Nhu xuét két qua theo tiy muc lya chon, xuat két qua &
nhiéu dinh dang khéac nhau, xuat két qua thdng qua viéc thé hién trén so d6. Do
d6 thuan tién cho viéc tinh toan va phan tich két qua.

1.5.4 Bai toan tinh ton that dién ning trén lwéi trung ha thé

Mo hinh luéi dién trén PSS/ADEPT: (phat tuyén trung thé thuoc 1 MBA
110KV nén vé trén cung 1 file PSS/ADEPT, truong hop dac biét c6 thé vé mdi phat
tuyén trung thé 1 file).

- Tinh todn cac bai toan CAPO va TOPO va thuc hién cac giai phap lap dat,
diéu chuyén can thiét.

- Phan tich bai toan phan bé cong suat (loadflow). O ting snapshot tuong
g cua biéu d6 phu tai

- Nhan xét danh gia, néu can thiét phai hiéu chinh lai di liéu sao cho két qua
phan tich tir PSS/ADEPT tuong d6i gan ding véi két qua van hanh thyc té (sai s6
<5% la tét).

Sau khi hiéu chinh, tién hanh xuat cac Report va danh gia ton that, trén dudng
day trung ha thé va TBA (Chon xuat report ciia dudng day va TBA riéng st dung
chtrc nang xudt [report on select items]).

Report tinh ton that dién ning gom cac ndi dung sau:

CONG SUAT VAN HANH THUC | CONG SUAT PAUDUONG DAY

TE DPAUDUCONG DAY 110KV 110KV TINH TOAN TU
(Ngdy 2010) PSS/ADEPT (hoic PSS/E)
02h 10h 1%h 02h 10h 1%h

P Q P Q P Q P Q P Q P Q

(6) | (7) | (8) | @) |(i0) |(11) |(12)|13) |(i4) |(15) |¢16) |(17)

Trong do:
- C4c cot (6) - (11): COng suat van hanh ngay thuc té.

- C4c cot (12)-(17): Cong suat md phong trén PSS/ADEPT (cé gang dé 2 gia
tri nay léch nhau it nhat).
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- Chay Loadflow dé xuat cac gi4 tri ton that tai tirng thoi diém:
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Hinh 1-17

Két qua sau khi xuat report:

: Giao di¢n chay loadflow

471
System Base kVA:  25000.00
PSS DUCLINH 471BT.adp
Current: Amps
Voltage: 120 ndV LN
Power: Watts, vars
Total Total
Il3) I(b) e} Val| Vbl Vel Win| Branch Power Losses Tgf::
Name 1st Node 2nd Node Phase  |Library Ref v P a B a
CRaTCC41 TC22KV TC_C4t ABC 4TTACSR 21805 17775 20312 11914 12054| 120.27 197,531,122 715,740 7285 2224 | 0.1840
MC_1 TC_C4t DauRa_t1 ABC XALECH240 215A56| 177.28] 20264) 119.14[ 12054 120.27] 197,512,801 705,025 0 0| 01640
CapNg_t DauRa_1 1.1 ABC  [4-DACSR 215,56| 177.28 20284) 1911 12082 1204 19(7,512,801( 705025 1573 2625 | 0.3240
TI_1D 1.1 1_1D ABC TAC50+ACH0 2.48| 251 280  nem| 12082 12024 19| -184%0( -535% 1 1| 03140
F_CQuan 0027 TC_CQuan ABC FCO-TuanAn-1 248 251 280  weu1| 12052 12024 13| -78.4%0| 5353 0| 0| 03740
C_CQuan TC_CQuan HT_CQuan ABC T3.37.5 13847 13810 137.77( n552 18.90| 116.82 16| 78214 53535 1559 2742 | 03140
Tt 11 9_1 ABC JAC240+AC150 21332 17520 20046 11893 12047| 120.08 119(7432,737| 648885| 6372 23384 | 0.7500
T T
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Gia st két qua tinh toan ta co:

Ton that cong suat phan duong day tai thoi diém t, to, t3 1an luot 13: APy,
AP, APggs, lan luot 12 gid tri cac cot (19), (20), (21).
Ton that cong suat phan MBA tai thoi diém tl, t2, t3 lan luot 1a: APmbal
APmba2, APmba3, lan luot 12 gié tri cac cot (24), (25), (26).

TON EN DUONG DAY 110KV TON THAT TBA
6/24 | (13/24] | 5/24
ap |AP (kW) AP(KW) | AP(KW) AP (kW) | AP(kW) [AP(KW)
23h-05h | 05h-18h | 1Sh-23h | % Pk 213h-05h | 05h-18h | 18h-23h Po 0%
(kW)
a8) | a9 L o | b leales ey | oy | o | 2y |os
Khi d6 : (18) = [(19)*6/24+(20)* 13/24+(21 )*5/24]

(23) = [(24)*6/24+(25)* 13/24+(26)*5/24]

= Ton that khong tai MBA (tong céac thanh phan khéng tai may bién ap)

(22) = (18)/[ [(12)*6/24+(14)* 13/24+(1 6)*5/24]
= [(23)+(2D))/[ [( 12)*6/24+(1 4)* 13/24+( 16)*5/24]
1.6 TOM TAT CHUONG 1:

Trong chuong 1, tac gia da tim hiéu cac khai niém co ban vé ton that dién
nang, phan loai cic loai TTPN, cac yéu té anh huong, phuong phap tinh toan
TTPN ciing nhu dé xuat cac giai phap giam TTDN. Téc gia ciing da tim hiéu cong

cu tinh toan TTPN la phan mém PSS/ADEPT.
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CHUONG 2 PHAN TiCH HIEN TRANG TON THAT LUOI
PIEN PHAN PHOI TAI PIEN LUC NONG CONG

2.1 TONG QUAN VE LUOI PIEN PHAN PHOI PIEN LUC NONG CONG

2.1.1 Dic diém dia 1y, kinh té va xi hoi

Pién luc Néng Cong dong trén dia ban huyén Néng Céng - 1a mot huyén cua
Tinh Thanh Héa. Pién lyc Néng Cbng quan 1y luéi dién trén dia ban bao géom 03
thi trdn va 22 x& véi s6 dan khoang 245.799 nguoi, phén |6n nhan dan trén dia
ban sinh sbng bing san xuat néng nghiép.

Mat d6 dan s trén dia ban huyén Néng Cdng rat thwa thdt (264 ngudi/km?).
Tuy vay, trong cac nam gan ddy nhiéu nha may san xuat va khu céng nghiép duoc
mé rong dau tu trén dia ban.

Panh gia chung cho thay huyén Nong Cong c6 rat nhiéu thé manh trong
phat trién kinh té, xa hoi. O day phai ké dén cac thé manh vé ndng nghiép.
Chinh sy phét trién nhanh cua nén kinh té, xa hoi cua huyén ciing khién cho
nhu cau vé dién ning trén dia ban huyén ting cao (Coéng suit cuc dai Pmax
N6ng Céng ting & mic tuong d6i cao khoang 10%/nam). Pay 1a thuan loi,
ddng thoi cling 1a kho khan, thach thtac cho don vi dién luc dia phuong, cho
bai toan phat trién 6n dinh ning luong dién, dap tng tét nhat nhu cau phat
trién ctia ngudi dan.,

2.1.2 Pic diém luéi dién phan phoi

Lué6i dién trai dai khoang 268km2 chi duoc cdp dién tir 01 tram bién ap
110kV Noéng Cdong nén ban kinh cap cap dién trung thé rat xa, 6 tuyén ban kinh
cap dién gan 50 km. Muac do mang tai trung binh céc tuyén day khoang 223 A
(dat 43% lan ); Hé s6 cOng suat cosg clia C4C Xuat tuyén trung thé dat trung binh
khoang 0,98; D¢ sut &p trung thé cudi tuyén 16n, co tuyén do sut ap 1én dén 8,57%
(vuot so véi quy dinh).

Khéi lrgng quan 1y dudng day, tram bién ap va cong to:

- Puong day trung thé: 548,596 km

- Puong day ha thé: 923,625 km

- Tram bién 4p: 950 tram (trong d6 tai san ctia Pién luc: 669; tai san cua

khach hang la: 281);

- Tu bu trung thé:
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+ Sb lugng tu b: 27 (C6 dinh 03, tmg dong 24)
+ Dung luong bu: 11.400 kVAr

- Tu bu ha thé:
+ S6 luwong tu bu: 798

+ Dung luong bi: 8.912,5 KVAr

Bdng 2-1: Thong sé dwong ddy Pi¢n luc Nong Céng

. X Chiéu dai (km)
STT Dudng day TSPL TSKH Téng
1. | Tong duong day 1,358.652 113569 | 1,472.221
2. | Duong day trung thé 435.027 113569 | 548.5963
3. | Duong day ha thé 923.625 923.625
4. | Cap 22kV 275.227 50.129 325.357
5. | -Van hanh 22kV néi 274537 50.129 324.667
6. | -Van hanh 22kV ngam 0.69 0.69
7. | Cap12,7kV 159.800 63.440 223.240
8. |-Vanhanh 12,7kV 159.800 63.440 223.240
9. 0.2kv 922.048 922.048
10. | 1pha2 day 301.966 301.966
11. | 1pha3day 620.082 620.082
12. | 0.4kv 52.418 52.418
Bdng 2-2: Thong ké trgm bién ap phan phéi Pi¢n lwc Nong Cang
TT Hang muc S6 tram | S6 may S (kVA)
| [Tram phan phoi 950 1.310 99.583
1 |Trong d6: Tai san Dién luc 669 900 51.998
2 |Tai san khach hang 281 410 47.585
Il [Tram phan phoi
1 [Tram 22/0,4kV 322 682 70,938
Trong d6: Tai san Dién luc 181 413 29,740
Tai san khach hang 141 269 41,198
3 |Tram 12,5/0,22 kV 628 628 28,646
Trong d6: Tai san Dién luc 487 487 22,258
Tai san khach hang 141 141 6,388
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2.2 KET QUA SAN XUAT KINH DOANH GIAI POAN 2018-2020

2.2.1 San lwgng tiéu thu

Pién thwong pham: Téc do ting truong hang nam 8,95%/ nam, cu thé:

Bdng 2-3: sdn lrong dién tiéu thu va téc dé ting truwéng qua cdc nam

Nim 2018 2019 2020
Pién thuong pham (triéu kWh) 152,86 | 169,51 180,23
Téang trudng So voi nam trudc (%) 9,64 10,89 6,30
Pién thuong pham trung ap (triéu kwWh) 22,82 22,92 25,28
Dién thuong pham ha &p (triéu kWh) 130,04 | 14659 | 15405

Bdng 2-4: Sdn lwong dién ton that theo cap dién dp giai dogn 2018— 2020

Nam 2015 2016 2017
Dién ton that ludi trung ap (trieu kWh) 9,09 9,0 7,38
Dién ton that ludi ha &p (triéu kWh) 2,74 3,49 5,38

Bdng 2-5: Co ciu dién thwong phdm theo thanh phan phu tdi 2018-2020

Nong, 1am cong nghi¢p | Thuong nghiégp | Quan ly tiéu dung| Hoat dong khac

Cac nghiép, thay san xay dung dich vu dan cu

thanh | san | Técdo| San | Téedo| San | Téedo| San | T0¢40 | san | .
phén_ luong | tdng | lugng | ting luwong tang | luong t?ng lwong tAngtruon
phutai| (trieu | truong | (triéu | truong | (trieu | truong | (trigu | troong (tricu ang((;l;d )

Why | @) | kwhy | 06 | kwhy | @) | kwh) [ 6 | kwny | O

2014 | 7,72 | -68 | 4086 | -25 0,68 29,9 | 86,80 75 3,37 32,0
2015 | 703 | -89 | 5089 | 245 | 104 | 523 | 8927 | 28 | 458 | 360
2016 6,61 -6,1 58,40 14,8 1,32 27,1 96,98 8,6 6,21 354
2017 | 633 | -44 | 6297 7,8 1,75 325 | 10259 | 57 6,57 58
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Hoat dong Nong, 1am
nghiép, thay
san
6,33 (3,51%)

6,57

B NA R n .
(3,65%) Nong, lam nghiép, thay

san

B Cdng nghiép xay dwng

B Thwong nghiép dich vu

® Quan ly tiéu dung dan
cw
¥ Hoat d6éng khéc
Thwong
nghiép, dich
vu
1,75 (0,97%)

Hinh 2-1: Biéu dé theo thanh phan phu tdi (nam 2020)
Nhan xét thanh phan phu tai:

- Phuy tai quan ly tiéu ding dan cu phuc vu thip sang sinh hoat chiém ti
trong 16n nhat: ~ 57%;

- Phu tai cong nghiép xay dung (khu cong nghiép san xuat gach, may mic,
ché bién nong san) chiém ti trong ~35%.

- Céc phu tai con lai bao g(‘A)m nhom phu tai ndng nghiép, 1am nghi¢p, thuy
san; Thuong nghiép dich vu va cac hoat dong khac chiém ti trong rat thép
(~9 %)

Véi dac diém phu tai nhu trén ta c6 biéu d6 phy tai dién hinh trong ngay nhur
Sau:

32



35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

B

19.8 19. 519.4 21.3 23.1 26.8 24.3 26. 528.2 28.9 29.5 26.0 26. 327. 529. 7)830.0

P(MW)

31. 229. 628. 36232 21. 5

1 23456789101112131415161718192021222324

Hinh 2-2: Biéu dé phu tdi 24h dién hinh (ngay 09/01/2020)

Qua s liéu cho thay rang cong suat dat cao diém roi vao 2 thoi diém:

+ Sang lic 11 gio; va + Téi lac 18 gid hang ngay.

Qua dd thi phu tai, ta co:

+ Tmax = A/Pmax= 19,28 gio/ngay tic la khoang 7000 gio/nam

+ Pmax/Pmin = 1,7 lan

Mt khéc: Thoi gian st dung cong suat cuc dai, Tmax Ién nén giam ton that
hiéu qua nhat 1 giam ton that trén day dan véi phuong an thu ngan ban kinh cung
cap dién, giam mat d6 dong; dong thoi giam tén that dong trén may bién ap.

2.2.2 TY LE TON THAT PIEN NANG

Két qua ton that dién ning giai doan 2018— 2020:

Bdng 2-6: Ty | ton thdt dién néing qua cdc nam

Nam 2018 2019 2020
bién luc ndng Cdng 8,16 7,37 7,09
Toan cong ty Dién luc 7,25 6,96 6,33
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Trong do:

To6n that dién nang theo cap dién &p la:

£ an Ty 1 TTPN nim (%)
STT Cap dién ap
2018 2019 2020
Ton that trung ap (Puong day va
1 | 1g A 5,98 5,31 4.1
2 | Tén that ludi ha &p (tram cong cong) | 5,41 5,02 4,84
3 | Ton that ha 4p quy vé dién nhan 2,18 2,06 2,99
TTPN tong cia Pién luc: 8,16 7,37 7,09

Qua s6 liéu nhan thay:

- Ton thét dién ning qua cac ndm con khé cao. Do ndm 2015 Dién luc tiép
nhan ludi dién ha thé tir Céng ty Co phan dién Nong Cong, véi dic diém ludi dién
mai tiép nhan da xudng cap nghiém trong nén ton that kha cao (ton that dién nang
nam 2018 (8.16%) cao hon so v61 nam 2017 1a 2%. Tuy nhién, trong giai doan
2018 — 2020 cong tac giam ton that dién ning duoc Dién luc dic biét cha trong
nén ton that dién ning giam trung binh qua cic ndm 1a khé cao (0,53%/nam).

Két qua giam ton that dién

8.16

2015 2016 2017

mbién lyc Néng Céng

B Toan céng ty

Hinh 2-3: Biéu do két qud giam ton thdt dién néng giai dogn 2015 — 2017
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2.3 HIEN TRANG LUOI PIEN PHAN PHOI PIEN LUC NONG CONG
2.3.1 Lu6i dién trung thé

Khu vuc 02 huyén Noéng Cong dugc cap dién chi yéu tir tram 110/22kV
Nong Cong c6 dung lugng — 2x25MVA gom 04 phat tuyén 22kV: 471DL, 472DL,
473PL, 474PL cap dién cho céac khu vyc nhu sau:

- Tuyén 471PL hién nay dang cip dién cho phu tai doc tinh 16 DT766 tur
trung tam TT Nong Cong dén Xa Van Hoa. Tuyén 471PL ¢6 267 tram bién &p
phan phéi véi tong dung luong 26.260 kVA, cong suat hién nay trén tuyén 471DL
14 9,0 MW ltic cao diém. Chiéu dai truc chinh tuyén 471PL 1a 34,013km va tong
chiéu dai 134,312 km (bao gdm nhanh r&). Budng day thudc tai san Dién luc sir
dung cap 3xAC240/1xAC150 c6 chiéu dai 20,137 km, cap 3xAC240/1xAC95 ch
chiéu dai 13,876 km cho truc chinh va cap AC70, AC50 cho cac nhanh ré.

- Tuyén 472PL hién nay dang cap dién cho toan bo phu tai doc tinh 16 BT
720 tir trung tam TT Nong Céng dén x& Minh Tho, dong thoi tao mach vong cap
dién cho phu tai trén tuyén 474DL hién hitu. Tuyén 472DL c¢6 207 tram bién &p
phan phéi véi tong dung luong 20.357,5 kVA, cong suat hién tai trén tuyén 472DL
1a 6.3 MW ltic cao diém. Chiéu dai truc chinh tuyén 472PL 1a 48,8km va tong
chiéu dai tuyén 1a 127,576 km (bao gdom ca nhanh r&). Puong day thuoc tai san
bién luc st dung cép 3xAC240/1XAC150 c6 chiéu dai 7,477 km, cép
3XAC95/1xAC50 co chiéu dai 12.828 km, cap 3xAC185/1xAC95 co chiéu dai 1a
25.297 km va cap AC70, AC50 cho nhanh re.

- Tuyén 473BL cap dién cho Xa Minh Tan, Bic Giang, Nam Giang, Pong
Hoa, Xuan Hoa, huyén Nong Cng. Tuyén 473DL c6 196 tram bién &p phan phdi
véi tong dung lugng 31.473,5 kVA, cdng suat hién tai trén tuyén 473DL 1a 9,5
MW lac cao diém. Chiéu dai truc chinh tuyén 473DL 1a 23,9 km va tong chiéu
dai tuyén 1a 118,969 km (bao gom ca nhanh r&). Puong day thuoc tai san Dién
luc st dung cap 3XxAC240/1xAC150 cchiéu dai 7,477 km, cap 3xAC95/1xAC50
c6 chiéu dai 12.828 km, cap 3xAC185/1xAC95 cd chiéu dai 14 25.297 km va cap
AC70 cho nhanh rg.

- Tuyén 474PL cap dién cho X& Nam Tién, Hop Nhat huyén Néng Céng
(tuyén duong diy di qua khu vuc vudn cdy va ray cua dan), dong thoi tao mach
vong cap dién cho phu tai trén tuyén 471DL hién hitu. Tuyén 474DL c6 291 tram
bién ap phan phdi véi tong dung luong 24.310 KVA, cong suat hién nay trén tuyén
474PL 1a 7,8 hiéu dai truc chinh 38,6 km, toan bo duong day 167,738 km (bao
gom ca nhanh r&). Puong day thuoc tai san Dién luc sa dung cép
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3XAC150/1xAC95 c6 chiéu dai 0,3 km, 3xAC95/1xACT0 cé chiéu dai 5,0756
km, cap 3xAC185/1xACI5 cé chiéu dai 18.3566 km cho truc chinh va cap AC
95,AC70, AC50 cho céc nhanh rg.

Bdng 2-7: Thong sé dwong day tram 110/22kV Néng Céng

STT | Chidanh| 10Ngs Loai day din Tong chiéu dai day
tram : (km)
1 T471 256 AC 240, 150, 95, 70, 50 134,312
2 T472 207 AC 185, 150, 95, 70, 50 127,576
3 T473 196 AC 185, 150, 95, 70, 50 118,969
4 T474 291 AC 185, 150, 95, 70, 50 167,738
Tong 548,596
Bdng 2-8: Théng sé v@n hanh cac phat tuyen 22kV (ngay 09/01/2020)
Hé s6 cong
Tram Phat Pvh max lam lvhmax Ivhmax/ lam suat (cos @)
STT | 1okv| MBA | wuyén | (vw) | (A) | (A) (%) | Cao | Thip
diém | diém
1T-  |[471PL | 9,0 500 | 262,1 44,4 0,96 |0,97
{ |Nong | 25MVA [473DL | 9,5 510 | 2541 49,8 0,98 |0,99
Céng 2T- |[472PL | 63 510 | 164,1 32,2 0,98 | 0,96
25MVA | 474DL 7,8 510 2111 41,4 0,98 | 0,99
Bdng 2-9: Pé sut &p va ban kinh cdp dién céac phat tuyén
Tram O™t | connbn | | ammn | OO
110722kVI - hanh 1én., (kV) kv) | Swtap | Ty | chd
Tuyén 471DL | 12,77 12,52 1,96 34,1
Nong | Tuyén472BL | 12,72 11,63 8,57 48,8
Cong | Tuyén473 DL | 12,78 11,85 7,28 23,9
Tuyén 474 PL | 12,78 12,65 1,96 38,6

Qua s liéu nhan thay rang:

- C4c phét tuyén trung thé c6 ban kinh cap dién 16n, do sut ap cudi tuyén cao
(vuot so véi quy dinh).

- Day dén trung thé da s 1 cép tran, mot s6 nhéanh ré trung thé day dan chua
dat tiéu chuan.
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2.3.2 Luwéi dién ha thé

Puong day ha thé hién hitu st dung diy nhom/ddng boc nhu AV50,70,
CV11, CV22, CV48; Day dong tran nhu: C25, C35. Cac day dan nay van hanh tur
nhitng ndm 1994, 2002, 2005, 2006 nén di 1o héa, bong tréc cach dién, ¢ nhiéu
méi ndi ho nhu: kep quai, cau chi ca. Day dan van hanh khong ¢am bao chét lugng
dién ap, khong dam bao an toan, ban kinh cip dién 16n >600m va ton that dién

nang cao.

Bdng 2-10: thang ké ton thdt dién ning cdc tram bién ap cong cong (liiy ké 6

thangnam 2018):
STT Ty Ié ton that S6 lwong Ti trong (%)
TBA
1 <1% 15 0.15
2 1% <n<2% 56 8.37
3 2% <n < 6% 426 63.68
4 6% <n<7% 70 10.46
5 7% <n<10% 73 10.91
6 n>10% 29 4.33
Tong cong 669 100

(Nguon phong Kinh doanh — Pién lic Nong Cong)
2.3.3 May bién ap

May bién ap cii, 01 cap dién 4p va van hanh trén 15 nim: 123 may, dung
lugng 6.370 KVA

May bién ap van hanh qua tai (> 100% Sap): 29 tram/43 may, dung luong
2.207,5 kVA.

May bién ap van hanh non tai (<30% Sgn): 17 tram/25 may, dung luong
1.892,5 kVA

2.4 NGUYEN NHAN GAY TON THAT LUOI PIEN PHAN PHOI PIEN
LUC NONG CONG

2.4.1 Toén that k§ thuat
Qua céc sb lieu phan tich trén nhan thay rang, tén that dién nang tai Dién
luc con kha cao 8,16% nam 2018 va 7,09% nam 2019. Nguyén nhan chu yéu gay
ra ton that dién ning trén ludi dién dia ban Bién luc Néng Cbng quan ly bao gom
cac nguyén nhan sau:
- Bén kinh cép dién 16n: Puong day trung thé L>48,8km, Sut ap cudi tuyén
cao AU = 8,57%; Puong day ha thé L>600m.
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Ton that do thiét bi cfi, lac hiau: cac MBA, thiét bi cii thuong c6 hiéu sut
thap va TTBN cao.

Qua tai MBA: MBA véan hanh qua tai do dong dién tdng cao lam phat
noéng cudn diy va dau cach dién ctiia may dan dén ting TTPN trén MBA
ddng thoi gy sut 4p va 1am ting TTDN trén ludi dién phia ha ap.

Non tai MBA: MBA van hanh non tai hodc khong tai Ton hao khong tai
16n so véi dién nang sir dung, mat khac tai thap sé& khong phu hop vé6i hé
théng do dém dan dén TTDN.

Qua tai day dan: lam ting nhiét do trén day dan va lam ting thém TTPN
trén day dan.

Day trung thé 22kV hau hét 1a day tran di qua nhiéu khu vuc cdy xanh
(Cay cao su, tram, diéu...) cong tic phat quang con gip nhiéu kho khin
dic biét & cac phat tuyén 471DL, 474DL. Sy ¢ do cdy xanh nam ngoai
hanh lang va quet, sét danh, dong vat xam pham ludi dién con nhiéu.

Ngoai ra con nhitng nguyén khac gay ra ton nhu sau:

Khong cén bang pha: khong can bang pha s& lam ting TTPN trén day
trung tinh, day pha va lam tang TTDN trong MBA. Pong thoi ciing ¢6
thé gdy qué tai & pha c6 dong dién 16n.

Hé s6 coso thap: Cosp thap dan dén can ting dong dién truyén tai cong
suat phan khang do d6 lam ting dong dién tai cua hé théng va 1am ting
TTDN.

Do cac diém tiép xuc va méi ndi tiép xuc kém: 1am ting nhiét d6 cac moi
ndi, tiép xuc va lam ting TTDN.

N&i dat khong tot: Doi v6i ludi dién co hé théng ndi dat truc tiép, ndi dat
13p lai TTPN s& ting cao néu ndi dat khong dam bao dang tiéu chuan quy
dinh.

Pién ap thap dudi gidi han cho phép: do tiét dién day khong dam bao,
ban kinh cép dién khong hop 1y hodc do cac nic phan ap cia MBA khong
diéu chinh kip thoi. Véi cing mot cong suét cap cho tai, dién ap thap s&
lam tang dong dién phai truyén tai va 1am ting TTDN.

Phuong thtrc van hanh: Tinh toan phuong thirc van hanh chua hop 1y dan
dén TTDN cao. Dé xay ra su c¢b dan dén phai van hanh phuong thirc bat
loi ddn dén TTHN cao.

Ché d6 st dung dién khong hop 1y: Nhitng phu tai c6 su chénh 1éch qua
16n gitra gio cao diém va thap diém s& gay kho khan cho van hanh va gay
TTDN cao.
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- Céc modi ndi 1éo tru dung, mbi ndi nhanh r& khong dugc boc kin hoa.
2.4.2 Toén that thwong mai
Hé thong do dém (HTPD) khong phu hop: Cac thiét bi do dém (TBDD) nhu:

- Cong to, VT, CT khong phu hop véi phu tai c6 thé qua 16n hay qua nho
hodc khong dat cép chinh xéc yéu cau, hé sd nhan cua hé théng do khong
dung déu dan dén do dém khong chinh xac 1am TTDN cao.

- Lap dat, ddu ndi HTDD sai (sai so dd dau day. sai ty s6 bién..).

- Kiém tra, kiém dinh HTDD khong kip thoi: khong thuc hién kiém dinh
ban dau, kiém dinh dinh ky theo quy dinh; khong kiém tra phat hién cac
TBDD hu hong dé thay thé kip thoi 1a nguyén nhan dan dén do dém khong
chinh xac gady TTDN.

- Sai sot trong nghiép vu kinh doanh: doc sai chi s cong to, thong ké tong
hop khong chinh xac, bo sot khach hang, khai thac khach hang sai ma
tram.

- Lap dat nhanh ré cong to khong diing quy dinh (nghiéng); Ton tai HTDD
hu hong thung, hop cong to, mat chi niém phong khong dugc khic phuc
kip thoi.

- Hién tuong lay cap dién khong duoc phat hién kip thoi dé ngan chan nhu:

- Cau moc dién truc tiép, can thi€p lam hu hong hodc sai I¢ch hé théng.

25 TOM TAT CHUONG 2

Qua thyc té cho thay ludi dién cua Dién lyc Nong Cong dang quan Iy van
hanh véi hon 548,59 km duong day trung thé, vai 950 tram bién ap phu tai (TBA).
Bén kinh cap dién trung thé va ha thé 16n, mat khac chat luong duong day chua
dam bao thdng s6 k¥ thuat; May bién 4p van hanh 1au nam (trén 15 nam) chiém ti
I& cao; thanh phan phu tai chu yéu 1a quan 1y tiéu dung dan cu (xap xi 60%), thoi
gian str dung cong suat cyc dai, Tmax Ion. Pay 1a nhitng nguyén nhan chu yéu
gay ton that dién ning trén ludi cao.

Do d6, dé thuc hién tot cong tac giam ton that dién nang can thuc hién song
song C4c giai phap nhu dau tu xay dung cdy tram 110KV giam ban kinh cép dién
trung thé; Pau tu nang cap cai tao ludi dién ha thé; Cay tram bién ap giam bén
kinh cap dién ha thé; Thay thé tram bién 4p van hanh lau nam, ton that cao; Boc
hoéa ludi trung thé; Bl céng suat phan khang. Tuy nhién ngudn vén danh cho cac
cong trinh giam tén that dién nang hang nam c6 han nén céng tac thuc hién giam
ton that dién niang can phai ¢ thir ty vu tién va phai thuc hién theo 16 trinh.
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CHUONG 3: GIAI PHAP GIAM TON THAT PIEN NANG
TAI PIEN LUC NONG CONG

3.1 GIAI PHAP CHINH GIAM TON THAT PIEN NANG PA THUC
HIEN GIAI POAN 2018 — 2020 TAI PIEN LUC NONG CONG

Trong giai doan 2018-2020, Pién lyc Nong Cong da trién khai thuc hién cac
giai phap bao gom:
+ Céc giai phap quan ly k¥ thuat, van hanh;
+ Céc giai phap quan ly kinh doanh.
3.1.1 Giai phap chinh giam ton thit dién ning da thyc hién giai doan 2018 —
2020 tai Pién lwe Nong Cong Giai phap ky thuat
3.1.1.1 Pau tw cdi tao siva chiva lwdi dién ha thé:

- Thuc hién nang cép day dan khu vuc luéi dién da xudng cap, day khong
dam bao céc théng so ky thuat, mat an toan. Uu tién xu ly cac hang muc cong
trinh dau tu, stra chira theo ké hoach dbi véi cac duong day ha ap c6 do sut &p
cubi ngudn >10% so vai dién ap dinh muc va cac duong day c6 san luong thuong
pham 16n.

- Sap xép lai cac tram cong cong, phat trién cdy mai cac TBA dé giam bén
kinh céap dién.

- Quan ly do, kiém tra va khac phuc kip thoi tu b trung ha thé hu hoac suy
giam dung luong:

+ Dién luc da giao nhiém vu cho cac Boi Quan ly van hanh thuc hién nghiém
ché do do dong tai dinh ky hang quy véi tu trung thé va ha thé. Hang nam, déu c6
thay thé nhiéu bo tu bu sut dung luong. Do dé, ty 1é bi trung ha thé déu dugc duy
tri dat ty 1& yéu cau cua Cong ty.

+ Bién lyc trién khai lap dat bo sung tu b trung ha thé hang nam déu dat
tién d6 theo yéu cau cua Tong Cong ty va Cong ty.
3.1.1.2 Theo déi trao lwu cong sudt qua phin mém doc dién ké tiv xa; theo déi thong

sé dé vin hanh hiéu qua hé théng tu bi

Theo ddi trao luu cong sudt, két hop véi két qua tinh toén tir phan mém
PSS/ADEPT dé chinh dinh thong s diéu khién, tach gian tu ra khoi van hanh
hodc diéu chuyén di doi tu bu;
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3.1.1.3 Cén pha dwong ddy ha ap, TBA va dwong ddy trung dap:

Qua sb liéu do tai duong day ha ap; TBA phan phéi, duong day trung ap va
ting dung phan mém doc dién ké dién tir tir xa doc dong dién ca 3 pha dau tuyén
22kV va cac phan doan, nhanh ré& vao thoi diém cong suat Max (17h00 — 22h00),
xac dinh chénh léch dong dién giita cac pha, tir 46 c6 ké hoach chuyén d6i pha
cho cé&c nhanh r& 01 pha, MBA 01 pha dé can bang pha trén dudng day mdi khi
dong dién pha Ion nhat va nho nhat léch nhau qua 15% (d6i véi cac dong dién pha
dau phat tuyén phai dam bao d6 léch dong dién nho hon 10%). Cong tic can pha
phai duoc thuc hién hang thang; thuc hién trude ddi véi cac duong day va TBA
c6 phu tai, san luong thuong pham I6n.

Déi voi duong day ha ap, tiy vao dac thd phu tai caa tram, tién hanh can pha
theo phu tai cao diém phi hop.
3.1.1.4 Xur Iy MBA cong cong van hanh qua tdi, vin hanh non tdi:

MBA van hanh qué tai: thuong xuyén kiém tra theo di phu tai dé xu ly kip
thoi cdc MBA van hanh qua tai:

+ P6i voi MBA c6 cong suat 15kVA, 25kVA dé giai quyét qua tai chon
phuong an can pha, tach ludi ha ap diéu hoa phu tai, lip dat thém tu bu hoac thuc
hién theo phuong an diéu hoa phu tai MBA tuy theo diéu kién thuc té cua ting
TBA ma chon phwong 4n cho pht hop. Truong hop khdng thé thyc hién theo cac
phuong an di néu thi thyc hién theo phuong an nang cong suat MBA;

+ D6i voi MBA ¢6 ¢ong suat 37,5kVA, 50kVA... dé giai quyét qua tai chon
phuong an can pha, tach ludi ha ap diéu hoa phu tai, lap dat thém tu bd hoic thuc
hién theo phuong an diéu hoa phu tai MBA tuy theo diéu kién thuc té cua ting
TBA ma chon phuong 4n phu hop. Trudong hop khdng thé thuc hién theo cac
phuong an da néu thi thyuc hién theo phuong an cay tram.

MBA phan phéi van hanh non tai: thuong xuyén kiém tra theo doi phu tai dé
xtr ly kip thoi khi phu tai MBA < 30%Idm.

U tién chon giai phap rat may ra khoi van hanh va két ludi voi cac tram 1an
can chua day tai hoic chon giai phap hoan chuyén giira cac tram trong trong Dién
luc nhu:

+ Thuc hién phuong phéap diéu hoa phu tai MBA trong noi bo Dién luc;

+ D6i v6i cac MBA 1an can trén cing mot nhanh ré hay mot tuyén duong
day déu van hanh non tai, diéu tra khach hang hién hiru va khach hang trong tuong
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lai tir &6 x4c dinh nhu cau phu tai caa cac TBA nay dé thuc hién phwong an tach
bst TBA ra khoi van hanh va két ludi ha &p caa cac tram trén nguyén tic ¢am bao
cong suat MBA va dién ap cudi ngudn khong duoc thdp hon 209V (Udm —
5%Udm).

3.1.1.5 Xir Iy méi néi khéng dam béo yéu cau ky thudt

Xt ly cac mdi néi ha &p; méi ndi trung &p sir dung kep nhém 2, 3 boulon;
Splitbolt, kep quai khong dam bao yéu cau k¥ thuat... bang éng néi ép (mdi ndi
chiu stic cang), bang kep ép WR hoic dng néi khong co 16i thép (mdi nbi 180);
thay cac dau cosse xiéc cap dung bolt bang cac dau cosse ép. Thuc hién trude cho
cac vi tri c6 phu tai 16n, vi tri mbi ndi phia ha 4p tai TBA phan phéi va dbi véi
day boc phai bang keo cach dién cac mbi ndi. 4.1.1.6 Lap dit va van hanh hiéu
qua tu bu:

Déi voi ludi trung ap: Pam bao cose dau tuyén > 0,96-0,98 vao moi thoi
diém, cuy thé:

+ Theo ddi trao luu cong suat qua phan mém doc dién ké dién tir tir xa két
hop tng dung phan mém tinh toan ludi dién PSS/ADEPT dé tinh toan chon vij tri
va cong suét lap dat tu bu phu hop.

Déi vé6i ludi ha ap, TBA: Pam bao cose > 0,92 vao gid thap diém va cose >
0,90 vao gid cao diém, cu thé:

+P6i véi cac TBA tai san Bién luc: Thuong xuyén theo ddi cong suat duong
day ha ap, cac TBA

+ Poi véi cac TBA chuyén dung: TBA méi: Thoa thuan ky thuat ho so thiét
ké cong trinh m&i dam bao :

cos@ >0,90 va khong bu du trong moi thoi diém. Truong hop bu du (phat
cong suat phan khang 1én ludi dién) phai duogc thoa thuan thong qua hop dong véi
bén ban dién.
3.1.1.6 Sita chita nhdnh ré branchement cé chit licong kém:

Tién hanh thay day nhanh ré& branchement c6 chét luong kém, ¢ nhiéu méi
ndi khong dam bao yéu cau ky thuat. Thuc hién trude dbi véi cac khu viee khong
an toan, khu vuc ¢6 TTBN cao.
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3.1.1.7 Cic vin dé ky thudt khdc

Thuc hién phuong thac van hanh hop ly va kinh té 1u6i dién. B6 tri hop Iy
lich sira chira bao dudng cac duong day va tram, khi bi su ¢b phai nhanh chéng
xu 1y dé tra lai phuong thire van hanh kinh té;

Thuc hién nghiém tlc cong tac kiém tra dinh ky luéi dién, phat hién sém céc
TBA van hanh non tai, cac hién tugng ro dién, noéng do, bong tréc day dan....dé
xu ly kip thoi;

Thuong xuyén phat quang ludi dién, dam bao ludi dién van hanh an toan,
lién tuc.

3.1.2 Giai phap phi k§ thuat

Trién khai cong tac kiém dinh thiét bi do dém dam bao khéng cé truong hop
thiét bi qua han kiém dinh luu hanh trén luéi ban dién cho khach hang;

T chuc phan tich tinh trang hoat dong cua thiét bi do dém trude, trong va
sau khi tach khoi van hanh theo quy trinh chat ché véi muc tiéu danh gia duoc
nguyén nhan hu hong thiét bi, cac ton tai tir nguy@n nhan quan ly, tir bén ngoai va
tir chat luong thiét bi do dém;

Ra soét va chan chinh cong tac theo dai thiét bi do dém chay, hong (TU, TI,
cong to), phan tich nguyén nhan ra gay tinh trang chay hong dé cé giai phap giam
tinh trang hu hong thiét bi;

Kiém tra phy tai khach hang st dung qua dién qua tram chuyén diing, khach
hang mua dién san suét va kinh doanh dich vy, khach hang kinh doanh nha tro, va
mot s6 khach hang c6 san lugng dién tang dot bién dé co giai phap thay thé cong
to va cong to phi hop Véi tai sir dung han ché ton that dién ning do qua tai;

Kiém soat, duy tri va phat trién tng dung hé théng do ghi tir xa (MDMS) va
hé co so dit liéu vé tap quan st dung dién (Biéu d6 phu tai dién hinh) cua ting
loai hinh, ddi tuong st dung dién phuc vu cho hoat dong danh gia tinh hinh st
dung dién va kiém tra phat hién trom cap dién.

T chic thay thé thiét bi do dém dau ngudn tram cong cong hét han kiém
dinh va cap nhat day du thong tin thiét bi do dém dau ngudn tram céng cong vao
chuong trinh CMIS.
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C6 giai phéap kiém soét tinh xéac thuc cua cong tac ghi chi s6, nhap chi sb va
nhap san luong diéu chinh. Pam bao tinh xac thuc cua tén that tram cong cong
lam co s& dé khoanh vuing kiém tra vi pham str dung dién.

3.2 KE HOACH GIAM TON THAT PIEN NANG CUA PIEN LUC
NONG CONG GIAI POAN 2021 — 2023

3.2.1 Ké hoach dién thwong pham giai doan 2021 — 2023

Du kién trong giai doan 2021 - 2023, toc do tang truong trung binh hang
nim udc ting khoang 8% so voi nam trude. Tinh dén ndm 2021 dién thuong
pham uéc dat 227,03 triéu kWh; ting 46,8 triéu kWh so véi nim 2010 (180,23
tri¢u kWh).

Bdang 3-1: Tding trwong dién thuwong pham giai doan 2021— 2023

Nam 2021 2022 2023
Thuong pham (triéu kWh) 194,64 210,22 227,03
Téc do ting trudng (%/nim) 8 8 8

3.2.2 L trinh giam ton that dién niing giai doan 2021 — 2023

Lo trinh giam ton that dién nang tai Dién lyc Nong Cong giai doan 2021 -
2023 du kién giam 0,2%/nam.

Bdng 3-2: Lé trinh gi@gm tén thét dién ning giai doan 2021 — 2023

Nam 2021 2022 2023

Ton that dién nang (%) 6,89 6,69 6,49

3.3 NGHIEN CUU VA PE XUAT GIAI PHAP GIAM TON THAT PIEN
NANG GIAI POAN 2018 — 2020 TAI PIEN LUC NONG CONG
3.3.1 Giai phap giam ban kinh cip dién ha thé va cai tao ning cip dwong diy ha
thé

Péi vi TBA 12.7 (22kV), ludi ha ap: cdy mai TBA 12,7 (22kV) giam ban
kinh cap dién duong day ha &p, cai tao ludi ha p 01 pha — 02 day sang 01 pha —
03 day dé giam ton that dién ning ha ap theo tiéu chi khu vyuc dan cu tap trung
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TTPN < 4%, khu vuc dan cu phan tan TTDN <6%, cu thé ban kinh cap dién ha
ap khong vuot qua khoang cach nhu sau:

Bdng 3-3: Ban kinh cung cdp dién ha thé

Stt Ban kinh cép dién (m) Ghi cha

Loai dwong day Khu vyc dan | Khu vgc dan

cu tap trung | cw phan tan

1 buong truc 1 pha 3 day 250 400

2 buong truc 3 pha 4 day 450 650

3.3.1.1Tiéu chi tinh toan:

May bién ap, duong day ha ap chi duoc van hanh cao nhat 75% tai so véi
dinh mac.

Pién 4p dau nguon TBA cong cong duy tri 230V.
Pién ap cudi nguén TBA khong dugc nhoé hon 209V (- 5%Ugy).
Gia dinh phu tai ha &p phan bd déu (tinh toan dat 2/3 chiéu dai duong day).

Tinh toan &p dung dién hinh cho loai day AV50 (day dan c tiét dién nho
nhat trong cac loai day pho bién sir dung cho ludi ha thé bao gom AV, ABC: 50,
70, 95mm?2). Tinh todn cua day AV50 dat y&u cau thi cac chung loai day tiét dién
I6n hon sé& dat do cd tiét dién I6n hon nén tong trd nho hon nén ton that dién ap
va ton that dién ning thap hon.
3.3.1.2 Két qua tinh todn

Truong hop cho khu vuc dan cu tap trung:

- Puong truc 1 pha 3 day: Qua mo phong, tinh toan Iya chon ban kinh cap
dién tbi vu 1a 250m, két qua tinh toan vé dién ap cudi ngudn, % TTDN nhu sau:

. > — B

8 Jgu ﬂl

- Pién ap cudi ngudn: 223 V.

L~ TOn thit dién nang:
|+ AP=1.101 kKW.
+ 2B TTITDN=(1,101/30 kW) = 3.67%.

—
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Name 15t Node 2"d Node | Type Phase | Length Loss Loss
(P) Q)
Linel | TC_HA.MBA | NODE3 | Line AB 0.170 1.101 0

Hinh 3-1: két qud mo phéng tinh todin TTPN ha thé dwong truc 01 pha 03 day
khu dan cw tdap trung
- Buong truc 3 pha 4 day: Qua mé phong, tinh toén sé& lya chon ban kinh cap
dién t6i wu 1a 450m, cu thé két qua tinh toan vé dién ap cudi ngudn, % TTDN nhu
sau:

=
@o|w TC_HA MBA
Silr= 230V ’ " )
“lr + Dién ap cudi nguén: 222 V.
r ~ Tén that dién nang:
+ AP=1,166kW.
; + %TTBN= (1,166/30kW) = 3,89%.
i
1r
P ———Ce
- NODE2
;c; 222V
15
N,

Name 15t Node 2"d Node | Type Phase | Length | Loss (P)| Loss
Q)
Linel | TC_ HA.MBA | NODE3 Line ABC 0.300 1.166 0

Hinh 3-2: Két qud md phéng tinh todn TTPN ha thé dwong truc 03 pha 04 day
khu dédn cw tap trung

+ Truong hop cho khu vuce dan cu phan tan:

- Buong truc 1 pha 3 day: Qua mé phong, tinh toén sé& lya chon ban kinh cap
dién toi uu 12 400m, cy thé két qua tinh todn vé dién ap cudi ngudn, % TTDN nhu
sau:
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3
g e |
e - Dién ap cudi ngudn: 218 V.
1 > ,
' ~ Ton that dién nang;:
+ AP=1,838 kW.
v + %TTDN= (1,838/30kW) = 6 %.
i’
|
- NODE3
: 218V
3
lvl
Name 15t Node 2"d Node | Type | Phase | Length| Loss (P) |Loss (Q)
Line 1 TC_HA.MBA| NODE3 | Line AB 0.270 1.838 0

Hinh 3-3: Két qud md phéng tinh todn TTPN ha thé dwong truc 01 pha 03
ddy khu dan cw phan tan
Puong truc 3 pha 4 day: Qua mod phong, tinh toan s& lua chon ban kinh cap
dién t6i wu 1a 650m, cu thé két qua tinh toan vé dién ap cudi ngudn, % TTDN nhu
sau:

E
els T%HAL!BA
N | - Pién ap cudi ngudn: 218 V
1|r ¥ : .
- Ton that dién nang:
+ AP=1,743 kW.
+ % TTDN= (1,743/30kW) = 5,81%.
yr
14
SRR
3 NODE3
= 218V
13
lvl
Name 15t Node 2"d Node | Type Phase | Length | Loss (P)|Loss(Q)
Linel | TC_HA.MBA | NODE3 Line ABC 0.430 1.743 0

Hinh 3-4: Két qud md phéng tinh todn TTPN ha thé dwong truc 03 pha 04 day
khu dan cw phdn tan
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3.3.1.3 Cdc cong trinh giam ban kinh cd'p dién giai doan 2021 — 2023:

Can ct s6 lidu phan tich tai chuong 3 ta thay ton that tram cong cong tai
Pién luc N6ng Céng con kha cao: Ton that trén 6% c6 172/669 tram (chiém
25,7%). Pay 1a nhitng tram can chu trong phan tich tim hiéu nguyén nhan gay ton
that dé c6 giai phap giam tn that dién nam trong giai doan 2021 — 2023.

Qua khao sét thuc té nhitng tram cong cong cé tdn that cao nguyén nhan do
ban kinh cap dién 16n va day dan khéng du tiéu chuan tai Bién luc Nong Cdng
quan ly, ta c6 bang sé liéu sau:

Bang 3-4: Thng ké cac tram cong cong co ton that cao, ban kinh cap dién 16n

Ban T8
on
A kinh p
Coéng ) B that | i
R Cong cap | San lwgng San .
suat e R hién B Niam
. . suat hién | dién . (nam lwong R
STT Tén Tram hién . i hiru .z |van
R hiru trudéc . 2017) ton that | |

e | osamy | adu | | ogwn) | ogwy MR

m a .

kva) | -7 ké

tw
| %0)
(mét)

1 Truong CAp 3TL| 1*75 88,7 493 | 5,68 335.096 19.033 2003
2 Lac Tanh 10 3*25 73 2434 | 5,68 382.557 21.729 | 2003
3 UB Néng Cdng 1*400 86,4 762,7 | 8,58 1.931.693 165.739 | 1997
4 Lac Tanh 12 1*250 80 762,7 | 8,58 93.148 7.992 | 2003
5 Bic Ruong 7 1*25 82,9 437 | 10,66 146.376 15.604 | 2005
6 Béc Ruong 4 1*50 86,7 490 8,13 264.604 21.512 | 2002
7 Bic Ruong 5 1*50 82,6 510 7,89 183.500 14.478 | 2002
8 btrc Pha 5 1*50 85 799,8 | 11,86 254.150 30.142 | 2003
9 btrc Pha 5A 1*50 87 770,9 | 8,84 197.720 17.478 | 2003
10 buc Pha 6 1*50 68 546 | 7,26 183.600 13.329 | 2002
11 buc Pha 11 1*25 88,2 400 7,26 127.428 9.251 | 2002
12 btrc Pha 8 1*25 84,3 681 6,5 111.240 7.231 | 2002
13 btc Tan 2 1*75 65,3 530 9,35 390.240 36.487 | 1997
14 buc Tan 4 1*50 78,9 654 7,64 241.356 18.440 | 2003
15 bac Tan 7 1*50 86 578 | 11,85 302.620 35.860 | 1997
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16 buc Tan 9 1*37.5 72 320 | 11,85 112.741 13.360 | 2007
17 Huy Khiém 3 3*37.5 75,9 832,2 | 9,91 502.806 49.828 | 1997
18 Huy Khiém 10 1*50 70 8136 | 9,91 286.600 28.402 | 2002
19 Huy Khiém 7 1*50 75,6 472 | 8,58 275.140 23.607 | 2009
20 Huy Khiém 6 1*50 63,1 335 | 6,45 129.986 8.384 | 2003
21 buc Pha 1 1*50 79,5 860 8,3 254.080 20.977 | 2003
22 buc Phu 3 1*25 70 762 5,6 131.430 7.374 | 1997
23 buc Pha 4 3*50 78,5 493 7,0 379.520 26.705 | 2003
24 buc Pha 7 1*50 84 449 6,1 166.040 10.208 | 2005
25 UB. btc Phu 3*50 73,4 437 6,0 467.320 28.039 | 2002
26 buc Tan 3 3*50 71,8 551 | 105 206.020 21.672 | 2002
27 Bac Rudng 10 3*50 67,8 508,7 | 3,5 179.305 6.317 | 2003
28 Bic Rugng 5A 1*50 66,7 373 6,7 123.051 8.227 | 2003
29 Bac Ruong 8 1*50 60,5 367 6,5 176.220 11.454 | 2002
30 HaBic 1 1*25 71,5 592 9,8 50.910 5.014 | 2002
31 La Nga 3*50 71,3 709 5,6 344.718 19.304 | 2002
32 Huy Khiém 9 1*50 78,5 7471 | 8,58 206.020 17.677 | 1997
33 Nghi buc 5 3*50 73,4 950,1 | 18,36 330.050 60.597 | 2003
34 Nghi buc 9 1*50 81,7 625 | 9,89 94.850 9.381 | 2003
35 Nghi buc 6 3*50 75,1 569,1 | 9,94 364.800 36.261 | 1997
36 Nghi buc 20 1*50 68,9 480 6,2 184.290 11.426 | 2007
37 Nghi buc 19 3*37.5 46,8 480 7,2 168.682 12.145 | 2007
38 Nghi buc 3 1*75 50,2 7709 | 8,76 295.280 25.867 | 1997
39 Nghi buc 10 1*50 91,3 633,4 | 11,85| 267.100 31.651 | 2002
40 Nghi buc 12 1*50 58,6 580,8 | 7,55 156.200 11.793 | 2009
41 Nghi buc 1 1*50 67,8 540 | 4,15 148.800 6.175 | 2003
42 Nghi buc 13 3*25 66,7 397 58 168.625 9.809 | 2003
43 Nghi buc 14 3*50 71,5 328 4,9 131.730 6.402 | 2003
44 Nghi buc 15 3*25 71,8 376 8,2 170.331 13.982 | 1997
45 Sudi Kiét 10 1*25 67,8 564 | 4,58 93.348 4.275 | 2003
46 Sudi Kiét 4 1*25 66,7 504 | 7,09 108.330 7.681 | 2005
47 buac Hanh 12 1x50 60,5 600 6,2 171.930 10.660 | 2002
48 buac Hanh 7 1x320 73,6 740 | 6,41 889.285 57.003 | 2002
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49 Pa Kai 25 3x50 87 950 59 521.814 30.787 | 2003
50 ba Kai 1 1x50 85,5 620 | 11,85 224.358 26.586 | 2003
51 ba Kai 17 1x25 78 395 5,6 80.860 4.528 | 2002
52 Sung Nhon 6 1X75 82 738 | 145 318.760 46.220 | 2002
53 Tra Tan 30 1x75 76,4 800 | 9,86 381.363 37.602 | 2003
54 TraTan 31 1x50 83 1000 | 16,5 184.392 30.425 | 2003
55 bong Ha 9 1X75 75,3 610 | 13,06 307.651 40.179 | 2007
56 bong Ha 13 1x100 68,7 650 9,2 139.920 12.873 | 2007
57 buc Tin 21 1x25 85,5 710 6,3 96.750 6.095 | 1997
58 buc Tai 10 1x50 88,6 650 58 180.030 10.442 | 2002
59 buc Tai 5B 3x25 91,5 410 | 5,05 269.844 13.627 | 2009
60 buc Tai 2B 1x50 86,2 250 | 11,13 265.100 29.506 | 2003
61 VO Xu 1x400 70,1 680 6,11 1.809.700 110.573 | 2003
62 Trm‘fng C?p " 1x50 92,4 620 6,9 225050 15.528 | 2003
Néng Cong
63 V6 Xu 8 1x50 75,2 600 6,75 219.180 14.795 | 1997
64 V6 Xu 6 3x50 75 710 6,2 531.930 32.980 | 2003
65 Phé Binh 6 1x37,5 58,4 900 | 6,31 119.460 7.538 | 2005
66 Phé Binh 7 1X75 49,2 241 7,2 339.797 24.465 | 2002
67 Vii Hoa 3 3x50 84 952 | 11,13 15454 1.720 | 2002
68 ViiHoa 11 1x50 74,6 735 15.2 83.012 12.618 | 2003
69 Vii Hoa 20 1x37,5 79,4 782 10,2 145.940 14.886 | 2003
70 TraTan 10 1,375 78 830 12,5 133.928 16.741 | 2002
71 TraTan 3 1x160 75,4 850 | 9,29 403.399 37.476 | 2002
72 Tan Ha 20 1x25 81 822 | 16,54 90.620 14.989 | 1997
73 btrc Hanh 4 3,37,5 82 796 | 10,46 470.880 49.254 | 2003
74 buc Tin 1 1x50 90,1 735 | 11,7 249.000 29.133 | 2003
75 buc Hanh 5 1X75 72,4 780 | 13,56 284.100 38.524 | 2007
76 buc Tai 2 1x100 62,6 320 6,1 420.509 25.651 | 2007
77 Cho buc Tai 1x400 70,2 315 7,65 1.429.658 109.369 | 1997
78 buc Tai 2A 1x50 68 245 6,03 168.699 10.173 | 2002
79 Cong Chinh 5 3x50 69,1 790 | 7,96 287.564 22.890 | 2009
80 Nam Chinh 3 1x50 83 650 | 11,3 305.350 34.505 | 2003
81 Nam Chinh 5 1x50 82,6 743 | 11,82 147.380 17.420 | 2002
82 Vii Hoa 17 1x37,5 48,3 736,5 | 9,95 88.020 8.758 | 2002
83 Phé Binh 3C 1x50 95,4 500 | 10,4 307.680 31.999 | 1997
84 Mé Pu 5C 1x50 75,6 620 6,89 150.480 10.368 | 2003
85 Mé Pu 13 1x37,5 74,5 610 | 10,59 140.360 14.864 | 2003
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86 Mé Pu 1A 1x160 73,1 699,7 | 10,17 565.260 |  57.487 | 1997
87 SingNhon3 | 1x160 75,2 786 | 85 627.597 |  53.346 | 2002
Tong cong 25.611.715 | 2.162.884
Dé xuat giai phap dau tu xay dung giam ban kinh cip dién nhu sau:
Cay tram giam bén kinh cip dién: 59 tram, dung lugng 3.087,5 kVA.
Nang cap cai tao, xay méi duong day ha thé 58,932 km, trong d6:
+ 01pha 03 day: 36,869 km
+ 03 pha 04 day: 22,063 km
Du tru kinh phi dau tu: 30 ty déng.
Két qua giam ton that sau khi dau tu xay dung, cai tao nhu sau:
Bdng 3-5: Két qud gidm tén thét sau khi dau tw xdy dwng, cdi tao
. . Ton
2 Ban ;
Téng | o0 | Banl | it
" kinh | kinh| Tén \ .
con cong chp cA that dw San San
A N9 | sujt " ap 2| kién lwgng lwong
STT| Tén Tram suat di¢n dién | truéc % PO
: XDM/ ; A sau | du kien | ton that
(kVA) NAnN truéc sau | dau tu diu | (kwh) (kW)
ng dhutr | diu| (0) |
(mét) | tu (%)
Truong Cép 3
1 TL 1*75 493 | 266 | 568 | 3.7 | 223397
8,266
2 Lac Tanh16 | 1*37.5 | 375 256 3.7 | 111,699 4,133
3 LacTanh10 | 3*25 2434 | 2434 | 568 | 38 | 382557 | 14,537
4 Lac Tanh 13 | 3*37.5 | 1125 231 3.8 | 482923 | 18,351
5 UB Néng 1*400 762.7 | 450 | 858 | 3.9 | 965847 | 37,668
Cong
6 Lac Tanh12 | 1*250 762.7 | 4488 | 858 | 6 62,099 3,726
7 Lac Tanh15 | 3*50 | 150 480 3.9 | 482,923 | 18,834
8 Lac Tanh 14 | 3*25 75 430 3.9 31,049 1,211
9 BicRuong7 | 1*25 437 | 316 | 10.66 | 3.9 48,792 1,903
10 | BicRuong7B | 1*50 50 237 3.9 97,584 3,806
11 | BicRuong8 | 1*50 367 | 367 | 65 4 117,480 4,699
12 | BicRugng8A | 1*25 25 281 3.7 58,740 2,173
13 | BicRuong4 | 1*50 490 | 397 | 813 | 3.6 | 176,403 6,350
14 | BicRudng4A | 1*25 25 200 3.6 88,201 3,175
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15 Bac Ruong 5 1*50 510 353 7.89 3.5 110,100 3,854
16 Bac Ruong 5B | 1*37.5 37.5 251 3.5 73,400 2,569
17 Bic Ruong 1 1*50 400 400 6.5 6 240,296 14,418
18 buc Phu 14 1*37.5 375 400 6 101,660 6,100
19 buc Phu 5 1*50 799.8 380 | 1186 | 5.8 152,490 8,844
20 buc Phu 15 1*37.5 375 387 5.8 79,088 4,587
21 buc Pha 5A 1*50 770.9 333 8.84 3.8 118,632 4,508
22 buc Phi 6 1*50 384 384 7.26 5.8 183,600 10,649
23 buc Phu 11 1*25 400 375 7.26 5.8 63,714 3,695
24 buc Phu 8A 1*50 50 300 6.5 3.9 63,714 2,485
25 buc Phu 8B 1*25 25 232 6.5 3.6 55,620 2,002
26 buc Phi 8 1*25 681 396 6.5 6 55,620 3,337
27 buic Tan 2 1*75 530 387 9.35 5.8 156,096 9,054
28 buc Tan 2A 1*25 25 330 9.35 3.9 78,048 3,044
29 buc Tan 2B 1*25 25 310 9.35 3.8 78,048 2,966
30 buc Tan 2C 1*25 25 330 9.35 3.9 78,048 3,044
31 buc Tan 4A 1*37.5 37.5 372 7.64 5.7 120,678 6,879
32 buac Tan 4 1*50 654 334 7.64 4 120,678 4,827
33 buac Tan 7 1*50 578 360 | 1185 | 4.2 302,620 12,710
34 bac Tan 9 1*37.5 320 320 | 1185 | 3.9 112,741 4,397
35 Huy Khiém 3 3*37.5 832.2 430 9.91 3.8 251,403 9,553
36 Huy Khiém 3A | 1*50 50 340 9.91 3.9 251,403 9,805
37 Huy Khiém 10 1*50 813.6 363 9.91 5 143,300 7,165
38 | Huy Khiém 10A | 1*50 50 375 9.91 5 143,300 7,165
39 Huy Khiém 7A | 1*37.5 37.5 231 8.58 3.5 137,570 4815
40 Huy Khiém 7 1*50 472 350 8.58 4 137,570 5,503
41 Huy Khiém 6 1*50 335 335 6.45 4 129,986 5,199
42 buc Phu 1 1*50 400 400 8.3 6 254,080 15,245
43 buc Phu 2 3*50 2434 | 2434 | 45 3.6 487,550 17,552
44 buc Pha 3A 1*25 25 339 5.6 3.8 65,715 2,497
45 buc Phi 3 1*25 762 339 5.6 3.8 65,715 2,497
46 buc Phu 4 3*50 493 493 7.0 3.7 379,520 14,042
47 buac Pha 7 1*50 449 449 6.1 3.5 166,040 5,811
48 UB. buc Phi 3*50 437 437 6.0 3.5 467,320 16,356
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49 buc Tan 3 3*50 551 551 10.5 3.9 206,020 8,035
50 Bic Rugng 10 3*50 508.7 |508.7| 3.5 3.8 179,305 6,814
51 Bac Ruong 5A 1*50 373 373 6.7 3.8 123,051 4,676
52 Ha Bic 1 1*25 592 280 9.8 3.8 25,455 967
53 Ha Bac 1A 1*25 25 280 3.8 25,455 967
54 La Nga 3*50 709 364 5.6 3.8 206,831 7,860
55 LaNgal 3*37.5 | 1125 493 5.6 4 137,887 5,515
56 Huy Khiém 9A | 1*37.5 37.5 325 8.58 3.8 82,408 3,132
57 Huy Khiém 9 1*50 747.1 325 8.58 3.8 123,612 4,697
58 Nghi buc 5 3*50 950.1 453 | 18.36 | 3.9 198,030 7,723
59 Nghi buc 25 1*37.5 37.5 407 | 18.36 | 3.8 132,020 5,017
60 Nghi buc 9 1*50 750 397 9.89 5.8 47,425 2,751
61 Nghi buc 9A 1*50 50 350 5.2 47,425 2,466
62 Nghi buc 6 3*50 569.1 |569.1 | 9.94 5.2 364,800 18,970
63 Nghi buc 20 1*50 480 480 6.2 3.5 184,290 6,450
64 Nghi buc 19 3*37.5 480 480 7.2 4 168,682 6,747
65 Nghi buc 3A 1*37.5 37.5 300 8.76 4 98,427 3,937
66 Nghi buc 3 1*75 770.9 325 8.76 4.2 196,853 8,268
67 Nghi buc 10A | 1*37.5 37.5 385 | 11.85 5 106,840 5,342
68 Nghi buc 10 1*50 400 400 | 11.85 6 160,260 9,616
69 Nghi buc 12 1*50 387 387 7.55 5.8 156,200 9,060
70 Nghi buc 1 1*50 400 400 4.15 6 148,800 8,928
71 Nghi buc 13 3*25 397 397 5.8 3.7 168,625 6,239
72 Nghi buc 14 3*50 328 328 4.9 3.6 131,730 4,742
73 Nghi buc 15 3*25 376 376 8.2 3.7 170,331 6,302
74 Sudi Kiét 10 1*25 395 395 4.58 3.5 93,348 3,267
75 Sudi Kiét 4 1*25 387 387 7.09 3.4 108,330 3,683
76 buc Hanh 12 1x50 600 6.2 4.1 114,620 4,699
77 buc Hanh 23 1x25 25 380 3.7 57,310 2,120
78 buac Hanh 7 1x320 740 385 6.41 4.5 518,750 23,344
79 buc Hanh 22 1x50 50 370 4.5 148,214 6,670
80 buac Hanh 7A | 3x37,5 | 1125 410 3.7 222,321 8,226
81 DPa Kai 25 3x50 950 400 5.9 3.7 260,907 9,654
82 Pa Kai 25A 1x50 50 400 3.5 260,907 9,132
83 Pa Kai 1 1x50 620 350 | 1185 | 4.6 134,615 6,192
84 ba Kai 1A 1x37,5 | 1125 350 3.9 89,743 3,500
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85 Da Kai 17 1x25 395 395 5.6 5.6 80,860 4,528
86 Sung Nhon 6 1X75 738 344 145 4.6 212,507 9,775
87 Sung Nhon 6A | 1x37,5 375 315 3.8 106,253 4,038
88 Tra Tan 30 1x75 800 400 9.86 4.3 228,818 9,839
89 Tra Tan 30A 1x50 50 380 3.6 152,545 5,492
90 TraTan 31 1x50 1000 364 16.5 4.8 110,635 5,310
91 Tra Tan 31A 1x37,5 37.5 350 4.1 73,757 3,024
92 bong Ha 9 1X75 610 285 | 13.06 | 4.7 184,591 8,676
93 Dong Ha 9A 1x50 50 250 4.1 123,060 5,045
94 bong Ha 13 1x100 650 316 9.2 4.5 93,280 4,198
95 bong Ha 13A 1x50 50 300 3.9 46,640 1,819
96 buc Tin 21 1x25 710 251 6.3 5.1 38,700 1,974
97 buc Tin 21A 1x37,5 37.5 400 3.9 58,050 2,264
98 Vo Xu 1x400 680 300 6.11 5.2 904,850 47,052
99 Vo Xu 14 3x50 150 320 4.1 904,850 37,099
100 Trulggg Cap 1l 1x50 620 255 6.9 3.7 112,525

4,163
101 Vo Xu 15 1x50 50 250 3.7 112,525 4,163
102 V6 Xu 8 1x50 600 250 6.75 3.7 109,590 4,055
103 Vo Xu 16 1x37,5 37.5 250 3.7 109,590 4,055
104 V6 Xu 6 3x50 710 375 6.2 3.6 319,158 11,490
105 Vo Xu 13 3x37,5 | 1125 300 3.6 212,772 7,660
106 Pho Binh 6 1x37,5 900 360 6.31 4 59,730 2,389
107 Vo Xu 17 1x37,5 37.5 400 4 59,730 2,389
108 Vii Hoa 3 3x50 952 397 | 11.13 | 4.8 11,591 556
109 Vi Hoa 25 1x50 50 345 4.2 3,864 162
110 Vi Hoa 11 1x50 735 400 15.2 4.9 49,807 2,441
111 ViiHoa 11A 1x37,5 37.5 285 3.9 33,205 1,295
112 Vi Hoa 20 1x37,5 782 350 10.2 5.1 72,970 3,721
113 Vii Hoa 20A 1x37,5 37.5 310 3.9 72,970 2,846
114 TraTéan 10 1x37,5 830 395 125| 438 66,964 3,214
115 Tra Tan 10A 1x37,5 37.5 310 3.7 66,964 2,478
116 TraTén 3 1x160 850 335 9.29 | 4.6 201,700 9,278
117 Tra Tan 3A 3x50 150 340 3.9 201,700 7,866
118 Tén Ha 20 1x25 822 394 16.54 | 4.6 36,248 1,667
119 Tén Ha 20A 1x37,5 37.5 325 3.9 54,372 2,121

54




120 buac Tin 1 1x50 735 368 11.7 | 43 149,400 6,424
121 buc Tin 1B 1x37,5 37.5 295 3.8 99,600 3,785
122 buc Hanh 4 3x37,5 796 342 10.46 | 4.6 282,528 12,996
123 buc Tin 4A 1x37,5 375 310 3.8 94,176 3,579
124 buc Tin 4B 1x50 50 282 3.7 94,176 3,485
125 bac Hanh 5 1x75 780 206 13.56 | 4.5 170,460 7,671
126 | buac Hanh 5B 1x50 50 276 4.1 113,640 4,659
127 buc Tai 2 1x100 320 320 6.1| 4.3 420,509 18,082
128 Cho buc Tai 1x400 315 315 7.65| 4.9 | 1,429,658 70,053
129 buc Tai 2A 1x50 245 245 6.03| 3.8 168,699 6,411
130 | Cong Chinh 5 3x50 790 355 796 | 4.2 215,673 9,058
131 | Cbéng Chinh 10 1x50 50 284 4 71,891 2,876
132 Nam Chinh 3 1x50 650 350 11.3| 48 183,210 8,794
133 | Nam Chinh 3A | 1x37,5 375 290 4.1 122,140 5,008
134 Nam Chinh 5 1x50 743 340 1182 | 4.9 73,690 3,611
135 | Nam Chinh 5A | 1x50 50 310 4.15 73,690 3,058
136 Vii Hoa 17 1x37,5 336.5 | 336.5 995 | 43 88,020 3,785
137 Pho Binh 3C 1x50 500 250 104 | 4.8 153,840 7,384
138 Phé Binh 3D 1x50 50 255 4.1 153,840 6,307
139 Mé Pu 5C 1x50 620 385 6.89 | 4.2 150,480 6,320
140 Mé Pu 13 1x37,5 610 310 1059 | 3.9 140,360 5,474
141 Mé Pu 1A 1x160 699.7 365 10.17 | 4.8 423,945 20,349
142 Mé Pu 1B 1x50 50 300 4.2 141,315 5,935
143 Sung Nhon 3 1x160 786 400 85| 38 470,698 17,887
144 | Sung Nhon 3A 1x50 50 310 3.9 156,899 6,119

T{‘)ng C@ng 1,078,967

Panh gia hiéu qua sau dau tu:
+ San luong ton that giam: AP = 2.162.884 - 1.078.967 = 1.083.917
+ Ti |é ton that giam: = AP/tong dién nhan *100% ~ 0,55% + Gia tri 1am loi

hang nim: = AP* gia ban binh quéan = 1.083.917 *1.700,8 ~ 1,8 ty dong.

Qua danh gia két qua thuc hién, ta thay rang giai phap giam ban kinh cap

dién va cai tao, nang cap duong day ha thé 1a mot trong nhing giai phap k¥ thuat
giam ton that dién ning hiéu qua. Giai phap nay du kién s& duogc &p dung trién
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khai trong nim 2021 va 2023. Dam bam ¢ trinh giam tén that dién niang theo ké
hoach giao giam 0.2%/nam.

3.3.2 Giai phap thay thé may bién ap van hanh lau nim

Ké hoach thuc hién trong nim 2020:

+ Sb tram cdng cong Dién luc Nong Cbng quan Iy: 669 tram

+ S& may bién 4p: 900 may
+ Téng cong suat: 51.998 kVA

+ Heé sb tai binh quan tram bién p: 0,57
+ Tmax= 7000 gl()’

+ S6 may bién &p 1 cap ¢ tudi tho trén 15 nim: 123 may, dung luong 6.370

kVA.

Giai phap giam ton that dién nang thyc hién trong nam 2022:

Dé xuat thay 123 may bién ap cii, 1 cip dién &p va c6 tudi tho nhiéu hon 15
nam, cu thé nhu sau:

Gam | ., | Tonhao| Tén hao| Ton hao |Ton hao
MBA | cong ggrr]‘g khong taii dong |khong tidi| dong |GIAMTON | GIAMTON
STT trga'ly l\s/luéu;\ lm% Po(W) | Pn(W)| Po(W) |Pn (W) N (UV/)AO H,?VC\)/)Pn
o (kVA)|  MBA cii .
kVA ;
(/A (tru6e nam2002)| VoA thay Mo
1 2 3=1x2| 4 5 6 7 | 8=(4-6)x1 | 9=(5-7)x1
1 39 25 | 975 140 377 20 319 4.680 2262
2 10 | 37.5 | 370 150 600 25 408 1.250 1.920
3 65 50 |3.250| 190 741 36 570 10.010 11.115
4 6 75 | 450 240 2300 49 933 1.146 8202
5 2 160 | 320 510 2.350 95 1.940 830 820
6 1 | 1000|1000 | 1.700| 12.000| 350 8.550 1.350 3.450
Tong| 123 6.370 19.266 | 27.769

Khi ay, ton that dién nang cua cac tram céng cong sé

giam nhu sau:

+ Ton hao khong tai: AP,= 19.266 W

+ Tong ton hao dién ning khong tai mot nam:

AA, (nim) = 19.266 W X 365 ngay X 24 h = 168.770.160 Wh/nim.
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+ T6n hao dong: AP, = 27.769 W

+ Tong ton hao dién ning ddng mot nam:

AAn (l’lﬁm) = Kpt2 X Tmax X APn

AA, (ndm) = 0,572 X 7000 h X 27.769 W = 63.155.036 Wh/nim

+ Tong tén hao dién ning mot nam:

AA (nam) = 168.770.160 + 63.155.036 = 231.925.196 Wh/nam

+ Gi4 ban dién binh quan: 1.700,8 dong/kWh

+ Tong sb tién tiét kiém duoc: ~ 394 triéu ddng/nim

+ Ton that dién nang giam véi giai phap thay MBA cii 1a: 231,9 triéu
kWh/nam, twong dwong luong giam tén that chung 1 0,1%.

+ Chi phi thyc hién giai phap thay thé MBA cii:

+ S6 lwong: 123 MBA/6370 kVA

+ Tong chi phi: 6,2 ty dong

Nhan thay rang, day 1a mot trong cac giai phap ki thuat c6 thé cho phép giam
ton that dién ning tai cac tram cong cong, Pién lyc Néng Cong lap phuong an va
ké hoach thuc hién trong nam 2022.

3.3.3 Giai phap giam ban kinh cip dién trung thé (giam ton that va ning cao dd
tin cay ludi dién).

Pién luc Nong Cong duoc cung cap cap bai 01 TBA 110/22kV Néng Cdng
nén ban kinh cép dién rat 16n, cuy thé:

Chiéu dai truc chinh tuyén 472DL 14 48,8km; Nhanh 474A dai 38,538km.

Sut 4p cudi tuyén 472PL 1a AU = 8,57% (vuot qua quy dinh +5%).

- Pé giam ban kinh cung cip dién, nang cao dién ap cudi duong day trung
ap cua phat tuyén 472DL va nhanh 474DL.A can phai lap tram 110/22kV Nong
Cong cb cbng suat 1¥*40MVA dau ndi tai tru 169-110kV HT-BL (luéi 110kV).
Cac 16 ra 22kV duogc dau ndi tai tru 119/474DL.A va tru 251/472DL. Sau khi 1ap
tram 110/22kV Nong Cbng ban kinh cung cép dién xa nhat caa tuyén 472DL 1a

31,1 km, nhanh 474DL.A 1a 21.57 km. Sut 4p I6n nhat cubi duong day tuyén
472PL 1a AU = 4.4%.

3.3.3.1 D¢ sut dp, ban kinh cdp dién, TTDN hi¢n hivu ciia cdc phdt tuyén trung thé:

a) Do sut ap va ban kinh cip dién:
57



Tram Ctn danh tuye,n, DPién ap dau })Ai_gn ae % Bzz\n k.|[1h Ghi
110/22kV phan doan, nhanh tuyen cuoi tuyen Sut 4p cap dién chi
lon. (kV) (kV) : (km)
Tuyén 471DL 12,77 12,52 1,96 34,1
NGNg Tuyén 472 PL 12,72 11,63 8,57 48,8
Cong Tuyén 473 DL 12,78 11,85 7,28 23,9
Tuyén 474 DL 12,78 12,65 1,96 38,6

b) Ton that dién ning cac phat tuyén trung thé truge khi xay dung tram
110/22kV Noéng Cong:

Tram | Chidanh tuyén, phan doan, | % Ton thattrén | San lwgng ton that
110/22kV nhanh lon. tirng phéat tuyen | trong 01 nim (kWh)
Tuyén 471DL 2,53 1.658.516,26
NGNg Tuyén 472PL 2,96 1.479.819,01
p Tuyén 473PL 3,41 2.570.226,57
Cong Tuyén 474PL 1,34 562.620,72
Ton that trung thé tong 2,69 6.271.182,57

(S6 liéu tinh mé phong trén chuong trinh PSS/ADEPT)

3.3.3.2 Ddnh gid dé sut dp, ban kinh cdp dién, TTPN ciia cdc phdt tuyén trung thé
sau khi dau tw xdy dung tram 110/22kV Nong Céng:

a. Do sut 4p va ban kinh cap dién sau khi xay dung tram 110/22kV Néng

. £ bién ap A Ban kinh
Tram Chi d?nh tuyen, dAu D:_gn ae % cAp o
‘ phandoan, X cuoi tuyen . A Ghi chu
110kV nhanh 16n tuyen (kV) Sut ap dién
' (kV) (km)
Tuyén 471DL 12,77 12,52 1,96 34,1
N6éng | Tuyén472PL 12,7 12,69 | 0,08 7,89
Céng Tuyén 474DL 12,74 12,41 0,33 23,76
Tuyén473DL | 12,78 11,85 7,28 23,9
. Tu tru
NONG | rag161 12,72 1263| 071| 1083 |231/472BL
Cong den try
121/472DBL
Chi danhtuyén, bien ap pién ap Ban kinh
Tram A dau PO % cap o
‘ phandoan, X cuoi tuyen . A Ghi chu
110kV nhanh 16n tuyen (kV) Sut ap dién
' (kV) (km)
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Tu tru
251/472PL
dén cudi
tuyén 472DL

Tong 16 2 12,72 12,16 4,4 31,1

Tur tru

| 119/474.A
Tong 16 3 12,75 12,63 0,94 21,57 | dén cubi
tuyén
474PL.A

Tu tru
119/474. A
dén try
50/474DL.A

Tong 16 4 12,75 12,71 0,31 10,26

(S6 liéu tinh mé phong trén chuong trinh PSS/ADEPT)

b. TTDN céc phat tuyén trung thé sau khi xay dung tram 110/22kV Nong
cong.

- Ton that khu vire Néng Cong:

Tram Chi danh tuyén, phan ‘Ton tha;ut trer: San lwgng torj that
110/22kV | doan, nhanh Ién tirng phat tuyen trong 01 ndm
o | (%) (kwh)
Lo 1
0 0,83 323.381,32
NG Lo 2
ong Lo 3
Cong Lo4d 0,79 164.312,37
Tén that trung thé tong 0,81 487.693,70

(S liéu tinh md phong trén chuong trinh PSS/ADEPT)
To6n that khu vuc Nong Cong:

] 0 F X A > F
Tram Chi danh tuyen, phan t/o r;l'onhtgta;[utrgrr: Stﬁr;tlltrrqc’)r;]g tgln
110/22kV doan, nhanh lon. ungp ye ? g
: nam (kWh)
Tuyén 471DL 2,53 1.658.516,26
A Tuyén 472DL 0,14 15.291,22
Nong Tuyén 473PL 3,41 2.570.226,57
Cong Tuyén 474DL 0,68 144.226,89
Ton that trung thé tong 2,54 4.388.260,95

(S liéu tinh md phong trén chuong trinh PSS/ADEPT)

-Tong san luong dién ning ton that trén dudng day trung thé ludi dién khu
vuc Nong Cbng sau khi xay dung tram 110/22kV Néng Céng:
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a  4.388.260,95 + 487.693,70 = 4.875.954,65 (kWh)

- San luong dién nang tén that giam sau khi xay dung tram 110/22 kV 1a:

AP = 6.271.182,57 - 4.875.954,65 = 1.395.227,92 (kWh)

Ty Ié ton that dién nang giam: = AP*100/ San lugng dién du kién nam 2020.
1.395.227,92*100/ 227.000.000 = 0,61%

Nhu vay viéc xay dung tram 110/22kV giam bén kinh cap dién 1a mot giai
phap hiéu qua dé giam ton that dién ning, nang cao chét lugng dién ning ciing
nhu ning cao d6 tin cay cung cap dién, cu thé:

- Giam TTBN cho cac phat tuyén trung thé cu thé: Tuyén 472DL TTPBN tir
2,96% xuéng con 0,83%, tuyén 474DL TTDN tir 1,34% xudng con 0,79%.

- Giam ban kinh cap dién cho tuyén 472 c6 chiéu dai gan 50km xudng 31km.

- Cai thién do sut &p cudi tuyén cho céc phét tuyén 472PL, 474DL va 471DL
tir 8,57% xudng dudi 5%.

Két luan: Giai phap lap tram 110/22kV Néng Céng nham giam ban kinh
cung cap dién, giam ton that dién ning, nang cao do tin cay cung cap dién, dap
g nhu cau phét trién phu tai khu vic huyén Nong Cong 1a hét hét can thiét.

3.3.4 Xirly cac tram non tai
- Phai thuong xuyén kiém tra va xu 1y ngay di vai cac tram non tai duéi 30%.

- Trong trudng hop néu cé cac tram non tai thi thuc hién mot trong cac giai
phap xu ly sau:

+ Thyc hién giam nho cong suat may bién ap.
+ Thyc hién hoan chuyén may bién ép.
3.3.5 Xirly cic tram qua tai
- Phai thuong xuyén kiém tra va xtr Iy ngay ddi véi cac tram qué tai trén 95%.

- Trong trudng hop néu cd cac tram qua tai thi thuc hién mot trong cac giai
phap xtr ly sau:

+ Sir dung tam ngudn may bién &p du phong dé cay tram chia tai cac khu
vuc dang qua tai tram trong.
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3.4 TOM TAT CHUONG 3

Vi nguyén nhan cha yéu gay ra ton that ton that dién nang trén ludi dién
phan phéi Bién luc Néng Cdng quan Iy 1a ban kinh cap dién trung thé va ha thé
|6n; Puong day trung thé cha yéu 1a day tran di qua nhiéu khu vuc c6 nhiéu cay
col;

Puong day ha thé van hanh 1au ndm d3 xudng cip va khong ding tiéu chuan
ki thuat; May bién &p van hanh lau ndm chiém ti 1& 16n thi giai phap dé& xuét
giam ton that dién nang twong tng la:

1. Xay dung méi tram bién ap giam ban kinh cp dién ha thé

Nang cap, cai tao duong day ha thé van hanh lau nam da xudng cap
Thay thé may bién ap cii, 1 ndc van hanh trén 15 nim

Xay dung tram 110/22kV giam ban kinh cap dién trung thé.

o bk own

Véi giai phap tir 1 dén 3 theo s6 liéu tinh toan (mo phong, udc chimng)
thi giam 0,65%/ nam, dam bdo 1o trinh giam ton that dién giai doan
2018 -2020 ma Cong ty Dién luc Thanh Hoéa giao (giam 0,2%/nam).

Véi giai phap tha 4 chi phi dau tu 16n, thoi gian thi céng lau néu Tong Cong
ty Dién luc mién Bac phé duyét thi cdng cudi nam 2018 thi chi tiéu giam ton that
dién ning tai Pién luc Nong Cong giai doan 2018 -2022 wdc thuc hién giam trung
binh 0,42%/nam.

Ngoai nhitng giai phap k¥ thuat néi trén, giai phap giam ton that phi ki thuat
cling can phai thuc hién song song nhu d3 néu & muc 3.1.2.

Céc giai phap k¥ thuat dé xuat giam ton that dién ning trong giai doan tiép theo:

- Tiép tuc thuc hién giai phap giam ban kinh cap dién: di doi, cdy tram.

- Tiép tuc cai tao nang cap duong day ha thé khong du tiéu chuan, van hanh
1au nim da xubng cap.

- Tiép tyc thay thé may bién 4p van hanh lau nim

- Xt Iy céc tram bién 4p non tai, qua tai.

- Boc hoa dan dudng day trung thé.

- Cai tao dan cac tram 03 may 01 pha thanh 1 may 03 pha.

- Tinh toan bu cong suat phan khang t6i uu.

61



KET LUAN VA KIEN NGHI

4.1 CAC KET LUAN

Luan vin d3 nghién ctu c4c giai phap tong thé dé giam giam ton that dién

nang néi chung va nghién ciu cac giai phap cu thé ap dung trén ludi phan phoi

Dién luc Nong Céng quan ly.

Cac giai phap ky thuat dé xuat giam ton that dién niang trong giai doan 2018

-2020 4p dung trén ludi dién tai Dién luc Nong Cong:

Xay dyng méi tram bién ap giam ban kinh cp dién ha thé

Nang cap, cai tao duong ddy ha thé van hanh lau nam da xudng cap
Thay thé may bién ap cii, 1 cap dién 4p van hanh trén 15 nim

Xay dyng tram 110/22kV giam ban kinh cap dién trung thé.

XU Iy tram non tai, qua tai

Sau luan van ta phan tich dugc cac nguyén nhan gay ton that dién ning tai

dién luc Nong Cdong va di dua ra duoc céc giai phap dé xir ly nham giam ton

that dién ning, nang cao do tin cay cung cap dién.

4.2 CAC KIEN NGHI

Trong tuong lai, cac dé xuat giam ton that dién nang noi trén sé duoc trién

khai rong rii hon va manh mé hon nham giam duoc ton that dién ning trén pham
Vi rong hon khong chi riéng cho dia ban caa Bién Iyc Nong Cong ma cho ca cac
bién luc khac truc thuoc Cong ty Bién luc Thanh Hoa.

Luan van nay chua di nghién ctru cu thé cac phuong phap dé giam bat song

hai tac dung 1én ludi dién, anh hudng dén chat lugng dién ning va chua nghién

ctru giam ton that dién nang do tai cau trac ludi dién, ciing nhu cac truong hop
xay ra su ¢6 cham chap, ngan mach. Nghién cau vé anh huéng va phuong phap
khic phuc tic dong song hai 1én ludi dién s& duoc trién khai trong cac nghién cau

sau.
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