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TOM TAT

Hién trang ludi dién trung ap (LDTA) Viét Nam ton tai kha nhiéu cap dién 4p. Viéc lua
chon cap dién 4p, 10 trinh cai tao vé cap 22kV, van dé nén dé ton tai cip 35 kV (hay khong) ¢
mot sO khu vuc... con nhleu ndi dung ban cai. Cac két luan dinh hudng cai tao can c6 co s&
khoa hoc véi cac chi sé dinh lugng so sanh kinh té k¥ thuat. Bai bao nay gidi thiéu phuong
phap nghién ctru dinh hudéng phat trién LDTA. Phuong phap dua trén viéc dam bao tinh kinh
té tong thé trén co sd nghién ctru cac khu vuc dlen hinh c6 dién tich phu hop dé tinh toan, tir
d6 mé rong thanh dinh hudng cai tao phat trién chung cho khu vuc nghién ctru. Két qua
nghién ctru cho thiy c6 thé sir dung chi tieu LRMC (Long Run Marginal Cost) nhu mét chi
tiéu kinh té tong hop dé tinh toan, so sanh cic phuong 4n quy hoach phat trién lugi dién co
cAu trac dién hinh. Dua trén két qua tinh toan cho cac khu vuc dién hinh, ¢ thé dé xuat dinh
hudng phat trién LDTA mién Béic Viét Nam trong giai doan tdi.

Tir khéa: Ludi dién trung dp, ludi dién phdn phéi, quy hoach, LRMC, cdu triic dién hinh

ABSTRACT

Current status of Vietnamese medium voltage network (LDTA) existed too much the
voltage levels. There are many aspects in LDTA of Viet Nam such as selection of voltage
level, improvement plan of 22 kV level, continued using 35 kV or not in some areas.
Rehabilitation plans need to base scientific basis with the quantitative factor of economic and
technical comparison. This paper introduces research methods orientation LDTA. The method
is based on ensuring the overall economy target based on studying a typical area has an area
suitable to calculate, since then expanded for overall study area. Research results has show
that can use the LRMC as a general economic indicators to calculate the comparison of the
planning grid developed typical structure. Based on the calculated results for the typical areas
that can develop recommendations for the North Vietnam LDTA in the comming period.
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I. Pit van dé

Do diéu kién lich sir dé lai, LDTA Viét Nam hién ton tai kha nhiéu cap dién ap. Sy ton tai
nhiéu cdp dién ap budc phai str dung nhiéu loai thiét bi voi xuat sit khac nhau, diéu d6 gay tro
ngai trong van hanh va kho c6 thé thiét 1ap duoc ché d6 lam viéc kinh té; thém vao d6 qua
trinh cai tao va quy hoach ciing gip nhiéu tré ngai do thiéu cac chi tiéu, dinh mtc hop 1y . . .
dan dén thiéu chinh xac trong dy bao, lya chon thiét bi va ling phi von dau tu, kém theo d6 1a
qua trinh gia ting ton that, giam chét lugng dién.

Mic du da c6 Quyét dinh chuyen d6i cac cap dién ap phan phdi khac nhau sang cap 22kV
[2] nhung qué trinh chuyen d6i dién ra rat cham va chua mang lai hiéu qua kinh té mot cach
16 rang. Hién c6 nhiéu quan diém dit ra nhu: c6 nhét thiét phai chuyén doi ludi dién 35kV
khu vyc nong thon mién nai phia Bic thanh ludi 22kV hay khong; hay viéc cai tao chuyén doi
luéi dién 6,10,15kV thanh ludi 22kV s& dién ra theo 16 trinh nhu thé nao? Nhing van dé néu
trén gay kho khan rat 16n cho cong tac 1ap quy hoach, xay dyng, van hanh. Do d6 viéc nghién
ctru dinh hudéng phiét triéen LDTA ¢ nudc ta 1a mot yéu cau cap thiét hién nay.



II. Phwong phap nghién ciru dinh hwéng phat trién lwéi dién

Pé lya chon cap dién ap cho LDTA noi chung, dé c6 nhimg phuong phap nghién ctru
khac nhau va nhiéu két qua dugc cong b [3]. Mbi phuong phap déu co nhitng wu nhuoc diém
va nhing kho khan nhit dinh. Trong nhimg ndm gan day, phuong phap tinh chon cho mét
tuyén duong day tiéu biéu c6 xét dén kha ning bién dong phu tai, gid thanh dién ning, tir 6
lya chon cap dién ap hop 1y cho LDTA t0 ra phu hop hon ca. Do vay, phuong phap nghién
ctru dinh huéng phat trién LDTA duya trén y tuong dam bao tinh kinh té tong thé trén co s
nghién ctru cac khu vuc dién hinh ¢6 dién tich phu hop dé tinh toan, tir d6 mo rong thanh dinh
hudng cai tao phét trién chung cho khu vuc nghién ciru.

2.1. Céc chi tiéu kinh té ap dung trong bai toan quy hoach LPTA
a. Phwong phdp cwc tiéu ham chi phi tinh todn

Nho giai tich hoa biéu thire ham muc tiéu, vi vay cho phép so sanh hang loat cac yéu
to nhu mat d phu tai, chi€u dai tuyén day...Hi¢n van dang dugc st dung d€ danh gia, so sanh
lua chon cac thong so ludi dién trong cadc phuong an.

b. Phwong phdp phén tich kinh té-tai chinh dw dn

Phuong phap nay khong nhimg cho phép so sanh lya chon phwong an ma con danh gia
dugc hi¢u qua kinh t€ cia phuong an chon. Phuong phap nay kha hi€u qua khi xem xét danh
gia cho nhitng du 4n cu thé.

¢. Phwong phap chi phi bién

Phuong phap chi phi bién bao gdém: chi phi bién ngan han va dai han. Phuong phap
nay c6 wu diém ndi bat 1a: chi tiéu tinh trén mot don vi san pham nén c6 thé so sanh hiéu qua
cho cac dy an khac nhau (cung loai), véi sé luong phuong an cu thé twong dbi nhiéu ap dung
van kha thuan tién. Phuong an céi tao phét trién LDTA c6 thé khac han nhau do 16 trinh, cap
dién &p chon khac nhau, can dua chi phi bién dai han vao cac so sanh danh gia hi¢u qua.

Bai bao nay, dé xuat lya chon thém chi tiéu chi phi bién dai han (LRMC - Long Run
Marginal Cost) 1am chi tiéu kinh té tong hop khi so sanh phuong 4n trong bai toan quy hoach
cai tao ludi dién. Phuong an c¢o chi phi bién dai han nho nhat sé& 1a phuong an lwa chon (c6 d6i
chiéu so sanh véi chi tiéu gia tri 1di rong quy vé hién tai NPV - Net Present value). Cong thiic
tinh chi phi bién dai han nhu sau [4]:
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2.2. M6 hinh nghién ciru [5]

Bai toan dugc dat ra voi nhimng yéu cau giai quyét rat chung nhu "c6 nén dé ton tai cip
dién ap 35kV", "c@n ap dupg l(:) trinh cai tao nhanh hay cham vé cap dién ap lya chon"... cho
cac khu vye, vi theé viéc d€ xuat mot mé hinh toan chat ch& la khong kha thi. Cong viéc nay
can nghién ciru dua trén phuong phap tinh toan truc tiép va so sanh cac phuong an dién hinh
(hinh 1). Ban chét cua vin dé 13 tim cuc tiéu chi phi bién dai han trong tap hiru han cac
phuong an quan tam, mang tinh dién hinh, bao gém dién hinh theo khu vuc, dién hinh theo

cap dién ap lwa chon va dién hinh theo 16 trinh cai tao.
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Khu vie xem xét: D6 thi ven do; néng thon dong bang, mién nui theo cac kich ban sau:
- Chuyén ddi vé cép dién ap: 22kV hodc 35kV; hdn hop 22kV va 35k V.
- Lo trinh chuyén ddi: cai tao nhanh; cai tao trung binh; cai tao cham.

- Mbdi khu vuc, chon mot ludi dién thuc té 1am dién hinh tinh toan. T6 hop cac cép dién
ap va 19 trinh cai tao s€ tao ra mot tap cac phuong thurc tinh toan so sanh.

Thu thép,‘phén tich hién - Quy ‘hoach ludi dién Thu th@p cac ké’ hoach
trang nguon va ludi dién truyén tai khu vuc phat trién kinh té-xa hoi
khu vyc nghién ctru - Cac quy dinh riéng cua khu vyc nghién ciru
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Hinh 1. M6 hinh nghién ctru dinh hudng luéi dién trung ap

2.3. Lua chon khu vwe nghién ciru

Mat dg phu tai va cach phan bo cia ching trén dién tich 1a cac yéu t6 chinh tao nén
dac trung ludi dién cac khu vyce cling nhu Iya chon cap dién ap.

a. Khu vwc do thi ven do

Mat d6 phu tai cua cac khu do thi, ven d6 cling nam trong khoang tir (20-30) VA/m®.
Do vay, viéc lya chon cap dién ap 22kV cho LDTA khu vuc nay chic chéan sé& ¢ chi tiéu kinh
té-ky thuat t6t nhat [3]. Van dé duoc dit ra cho khu vuc nay 13 lwa chon 1§ trinh cdi tao hop
Iy ludi dién hién hitu véi nhiéu cép dién ap khac nhau vé cép dién ap 22kV: tbc d6 cai tao
nhanh, trung binh hay kéo dai theo tudi tho thiét bi.
b. Khu viee néng thén dong bang

Dbi voi khu vire nay, mat do phu tai c6 nhitng khu vue >10 VA/m?, ¢6 nhitng khu vuc
<10 VA/mz, ngoai cép dién ap tur (6, 10)kV c6 mot ti 1€ 16n cac tram va duong day 35kV van
con hiéu qua trong thoi gian dai. Vi thé 16 trinh hop 1i cho cai tao c6 thé khac so voi khu vuc
d6 thi, ven d6. Phuong phap tinh toan van twong tu v6i khu vuc d6 thi ven d6 nhung can quan
tam nhiéu hon dén cac yéu té dic trung nhu: Tinh cip thiét vé kinh té-k¥ thuat cta khu vuc;
Kha nang tai chinh; Hién trang luéi dién; Kha nang dap tng cac yéu cAu vé vat tu, thiét bi...

V& t6 hop céc phuong thire cai tao cho khu vue nay, xét cac kha nang cai tao ludi dién
hién hiru (@, 107, 35kV) vé cap dién ap 22kVﬂ theg 3 10 trinh: chuyén nhanh vé luéi 22kV, ting
budc chuyén doi hay kéo dai thoi gian chuyén doi thanh ludi 22kV.

¢. Khu vuc mién nui



~ Khu vyce nay, mt do phy tai rat thap, 10 trinh chuyén doi cap dién ap tir (6, 10, 35)kV

veé cap dién ap 22kV duogc dat van dé xem xét thém kha ndng ap dung cap dién ap 35 kV. Do
vy, xem xét cac phuong thire: xay dung mdi, cai tao ludi hién hiru thanh ludi 22kV; xay
dung mdi, céi tao ludi hién hitu thanh ludi 35kV; ton tai dong thoi ca ludi 35, 22k V.
IV. Két qua tinh todn cic phwong 4n cii tao cho mot s6 khu vire dién hinh

Dua vao viéc phan tich dac diém ludi dién, lya chon 3 khu vuc dién hinh & khu vuc mién
Bac d¢ nghién cuu.

- Khu vyc I: quan Hoan Kiém — TP.Ha Nai.

- Khu vyc II: huyén Bong Hung — tinh Thai Binh.

- Khu vyc III: huyén Vi Xuyén — tinh Ha Giang.

bdi vé6i khu vue 1 va II, nghién ctru tdc d6 cai tao, so sanh va rat ra két luan giita mat do
phu tai cao va trung binh, toc d§ cai tao nhanh, trung binh va kéo dai toc dd nao phu hop voéi
ting mat do phu tai.

Pbi voi khu vuc III, nghién ciru cac phuong an chuyén doi ludi dién thanh ludi 22kV;
phuong an chuyén doi thanh ludi 35kV; phuwong 4n ton tai ca ludi 35,22kV, xem xét timg khu
vuc nho chi phat trién mot cip dién ap dé rut ra két luan phuong an nao phu hop vé6i khu vuc
mién nii.

4.1 Tinh to4an ddi v6i quan Hoan Kiém [6]

Quan Hoan Kiém hién c6 207km duong diy trung ap (100% la cap ngam) trong do ludi
6kV chiém 30%, ludi 10kV chiém 8%, ludi 22kV chiém 62%. Quan dugc cap dién tr tram
Tran Hung Pao (4 16 10kV); Yén Phu (2 16 6kV, 3 16 22kV); Giam (5 16 6kV); Bo Ho (310
6kV, 516 22kV). Hién c6 216 6kV khong dam béo tiéu chuan ky thuat. Cac phuong 4n phét
trién ludi dién quan Hoan Kiém nhu sau:

- Phuong 4n 1: Cai tao nhanh luéi 6kV, 10kV thanh ludi 22kV;
- Phuong an 2: Cai tao co xét téi chuyén doi trang thiét bi;
- Phuong 4n 3: Cai tao cham theo tudi tho thiét bi.
Bang 1. Tong hop céc chi tidu kinh té-k§ thuat cac phuong an phat trién ludi dién

TT Hang muc Don vi P.anl Panll | P.an Il
1 |Von diu tw Ty dong 549,2 590,86 | 574,34
a |Giai doan dén nim 2015 | Ty ddng 286,2 277,5 271

b |Giai doan 2016-2020 Ty dong 263 313,36 | 303,34
2 |Ton thit dién niing - - -

a |Giai doan dén ndm 2015 | Triéu kWh 18,5 22,3 23,5

b |Giai doan 2016-2020 Triéu kWh 23,1 23,1 26,8

3 [LRMC dong/kWh 248,8 260 262

4 NPV Ty dong 1138 1112 1106

. Nhu véy sau khi tinh toan cac phuong an phat trién ludi dién quan Hoan ’Kié'm thdy
rang viéc sém dong nhat ludi dién (phuong an I) s€ dem lai hi€u qua kinh té 16n nhat.
4.2 Tinh toan d6i véi huyén Pong Hung tinh Thai Binh [7]

Huyén Dong Hung c6 226km duong day trung ap. Trong do ludi 10kV chiém ty trong
84%, luéi 35kV chiém ty trongl6%. Huyén duoc cap dién tir tram 110kV Long Bbi (4 10
35kV, 41 10kV), tram trung gian Thang Long (3 16 10kV). Hién tai ¢6 4 16 10kV khong dam
bao céc chi tiéu kinh té-ky thuat. Cac phuong an phat trién ludi dién huyén Bong Hung nhu
sau:

- Phuong an 1: dua trén ¥ tudng sém hoan thanh viéc chuyén ludi 10kV thanh 22k V.



- Phuong an 2: dua trén ¥ tudng tan dung t6i da luéi dién hién co, trén co sO' xac dinh
nhimg khu vyc khong dam bao chi tiéu ky thuat chuyén thanh luéi
22kV, ting budc chuyén doi ludi 10kV thanh 22kV.

- Phuong 4n 3: khong thyc hién viéc cai tao ludi 10,35kV thanh 22kV. Do ludi dién
huyén Dong Hung da cti nat, do vay cén thiét phai cai tao nang tiét dién
day dan, dua sau nguon tram 110kV dé gidm ban kinh cap dién.

Bang 2. Tong hop céc chi tidu kinh té-k¥ thuat cac phuong an phat trién ludi dién

TT) Hang muc Don vi P.an 1 P.an 11 P.an 111
1 |Vén dau tw Ty dong 277,7 252,65 265,31
a |Giai doan dén nam 2015| Ty dong 162,91 114,86 104,98
b |Giai doan 2016-2020 Ty dong 11,479 137,79 160,33
2 |Tén thét dién ning - - - -

a |Giai doan dén nam 2015| Triéu kWh 4.8 5,1 6,69

b |Giai doan 2016-2020 Triéu kWh 8,01 9,04 11,01
3 |LRMC dong/kWh 271 243 251

4 NPV Ty dong 317,6 344 337

Nhu vay dbi véi huyén Pong Hung, viéc timg budc cai tao ludi 10kV thanh ludi 22kV
(phwong &n IT) s& mang lai hiéu qua kinh té 16n nhat.

4.3 Tinh toan d6i véi huyén Vi Xuyén tinh Ha Giang [8]

Huyén Vi Xuyén c6 243km duong day trung ap. Trong do ludi 10kV chiém ty trong
33,2%, ludi 35kV chiém ty trong 66,8%. Huyén duogc cap dién tur tram 110kV Vi Xuyén (3 10
35kV, 3 16 10kV), tram trung gian Vi Xuyén (1 16 10kV). Hién tai c6 3 10 10kV khong dam
bao céc chi tiéu kinh té-k§ thuat. Cac phuong an phat trién ludi dién theo tudi tho cua thiét bi
nhu sau:

- Phuong an 1: chuyén lugi 10, 35kV thanh lugi 22k V.
- Phuong an 2: chuyén lugi 10kV thanh lugi 35kV.

- Phuong an 3: xem x¢ét ludi trung ap ton tai ca 35,22kV, trong d6 khu cong nghiép, do
thi phat trién ludi 22kV, khu vuc vung sau vung xa phat trién ludi 35kV.

Nhu vay ddi voi huyén Vi Xuyén, nén ton tai dong thoi ca 2 cap dién ap 35kV, 22kV. Tuy
nhién mdi mot khu vuce nho chi nén phét trién mot cap dién ap ludi trung ap, trong d6 khu vuc
phu tai tap trung nhu khu cong nghiép, khu do thi phat trién ludi 22kV, khu vuc mat do phu
tai thap nhu lang x6m, thon ban phat trién ludi 35kV s& dem lai hiéu qua kinh té 16n nhét
(phuong én III).

Bang 3. Tong hop céc chi tidu kinh té-k¥ thuat cac phuong an phat trién ludi dién

TT Hang muc Don vi Phwong an I Panll | P.an Il
1 |Vén dau tu - 262,22 234,56 | 212,62
a |Giai doan d¢én nim 2015 | Ty dong 95,91 106,49 94,02
b |Giai doan 2016-2020 Ty dong 166,3 128,07 118,6
2 |To6n thit dién ning - - - -

a |Giai doan dén nim 215 Triéu kWh 3,48 2,8 3,1

b |Giai doan 2016-2020 Triéu kWh 5,02 3.4 4,08

3 [LRMC dong/kWh 294 227,5 212

4 |NPV Ty dong 214 256 265




V. Két luan

1. Chi tiéu chi phi bién dai han LRMC c6 ¥ nghia so sanh cao, bdi n6 dugc xac dinh theo
don vi san pham. Viéc ap dung thém chi tiéu LRMC trong bai toan cai tao quy hoach LDTA
1a hop li. Pac biét ¢ thé str dung LRMC nhu mét chi tiéu kinh té tong hop dé so sanh cac
phuong 4an QHPT ludi dién c6 cdu trac dién hinh trong nghién ctru dinh hudng céi tao va phat
trién LDTA.

2. Duya trén két qua tinh toan cho céc khu vuc dién hinh, c6 thé dé xuat dinh huéng phat
trién LDTA mién Bac Viét Nam trong giai doan té1 nhu sau:

- béi véi khu vue do thi ven do, can nhanh chéng cai tao, chuyén ddi ludi hién hiru
thanh luéi 22kV. Viéc som dong nhat LDTA khu vuc ndy thanh lu6i 22kV khong nhimg dem
lai lgi ich 16n nhat vé kinh t€ (chi s0 LRMC luén nho) ma con tao di€u kién thuan l¢i cho
cong tac xay dung, quan 1y van hanh, nang cao d¢ tin cay cung cap di¢n;

- Péi véi khu vuc nong thon dé),ng bang, can cai tao theo 10 trinh th1:ch hop (}60 do
trung binh) thé}nh ludi 22kV, tan dung t61 da nang luc thiét bi (thay the, chuyén do6i) dé tranh
lang phi von dau tu;

- Khu vuc m@én nui, c’z‘in so sanh lua chon cép dién ap 35kV hgac 22kV, méi khu vuc
nho chi nén phat trién mot cap dién ap. Trong d6 lu6i 22kV phat trién tai khu cong nghiép,
khu do6 thi, ludi 35kV phat trién tai cac lang x6m, thon ban.
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