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PE XUAT PAT TRAM BIEN AP TRUNG GIAN
VUNG HA LONG-CAM PHA THEO NGUYEN LY VONG TRON

é nang cao chat lwong cung cip dién cua
A ' lvgi dién trung ap vang Ha Long- -Cam Pha,

thi vi tri dat tram bién &p (TBA) trung gian
vung co y nghia quan trong, lién quan trwe tiép dén
cac cép dién ap, ban kinh cap dién, d3c thu rleng
cla phy tai dién mé. Vi vay, viéc nghién ctru va dé
xuét dat TBA trung gian ving Ha Long- -Cam Pha
nhuw thé nao cho hop 1y 1a viéc 1am cAp thiét.

1. Hién trang lwéi dién trung ap viing Ha Long-
Cam Pha

Ving Ha Long-Cadm Pha la khu vic tiéu thy
dién nang I&n nhat tinh Quang Ninh, hang nam
chiém trén 50 % san Iwomg dién toan tinh. Tang
trwdng dién thwong pham giai doan gan day cua
Ha Long, Ca&m'Pha trung binh & 12 dén 13 %. Day
la téc do tang trwdng kha cao, so véi téc d6 tang
trwong cla phu tai dién toan tinh, cling nhw trén cd
Mién Bac.

Khi cac nha may nhiét dién, xay dwng trén khu
virc Quang Ninh da di vao van hanh 6n dinh, nguén
dién phat tir cac nha may nhiét dién dong vai trd
quan trong déi v&i lwéi dién trung ap vung Ha Long-
Cam Pha, c6 anh hu’o’ng truwc tiép dén viéc dinh
hwéng quy hoach cai tao xay dwng céc TBA trung
gian vung. Tuy nhién, tién do xay mdi, cai tao va
nang cdng suat cac TBA 110 kV trén thuc t& con
cham, trong khi phu tai lai phat trién nhanh.

Cac két qua nghién cru, khao sat [1] cho thay:

* Hién dang ton tai nhiéu TBA trung gian chua
hop ly, han ché viéc dwa dién 4p cao t&i gin tam
phu tai, cAn nghién ctu quy hoach lai ddi véi TBA
trung gian vung;

+» Can nang cép cai tao lwai dién trung ap phuc
vu dan sinh tr 6 KV 1én 22 kV, nghién ctu két
vong, nang cao d tin cdy cung cAp dién va ngam
héa du’o’ng day lwdi dién trung ap clha vang Ha
Long- Cam Pha, phu hop véi su phat trién ha tang
dé thi, gén voi tiem nang du lich va phat trién céng
nghlep than I&n nhét clia ca nuéc;

% Tbn that dien nang, tdn that dién ap vung Ha
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Long-Cdm Pha van con kha 16n. Tén that dién
nang hang nam tl khoang 4 % dén 6 %; ton that
dién ap tir khoang 3 % dén 14 %, anh hwéng toi
chat lwong dién nang va hiéu qué kinh té ky thuat
clia mang cung cap dién.

2. Mét s6 quan diém quy hoach lwi trung ap

Trong moét thedi gian dai, do nhitng khé khan
khach quan va chid quan, viéc nghién ciru quy
hoach con c6 nhitng han ché nhat dinh. Qua trinh
phat trién mé rong Iwdi dién con mang tinh déi
pho, chap va, dé lai nhirng hau qua khéng nhw
mong muon phuc vu cho vigc khai thac, van hanh,
phat trién hé thong Trong lwéi dién trung ap ton tal
qua nhleu cap dién ap 6 kV, 10 kV, 22 kV, 35 kV
dan t&i cAu tric lwéi khong G’ong nhét, phtrc tap,
tén that Ion, do tin cay cung cép dién thap, kho
khan trong van hanh, cai tao, mé rong lwdi; Qua
nhiéu dai cong suét may blen ap va day dan, gay
kho khan trong viéc mua sdm thiét bi, dw tri, van
hanh, stra chira va thay thé thiét bi.

Vi vay, can phai nghlen ctru quy hoach lw&i dién
trung ap vung Ha Long-Cam Pha theo nhirng quan
diém nhw sau:

< Nguyén tdc chung v& quy hoach lwgi dién
trung ap phai d@m bado céc diéu kién kinh t& va ky
thuat;

< Thdng nhét va gi¢i han sb cap dién ap. O
Viét Nam chi nén dung phd bién cép dién ap 22 kv
cho lw&i dién trung ap phuc vu dan sinh. Tuy nhién,
phai co thoi gian dé chuyen ddi cac cap dién ap
hién dung vé cling Cap 22 kV. Bén canh do, phai
tinh toan Iwa chon cap dién ap phu hgp cho lwdi
dién trung ap phuc vu cac loai phu tai dic thu nhw
phu tai cia nganh céng nghiép mo;

«» Chuan héa cau tric cac TBA ving, TBA trung
gian phu hgp véi trng vang kinh té: d6 thi, néng
thén, khu céng nghiép, khu du lich bién..., tao
thuan lgi cho céng tac nghién ctru quy hoach, xay
dwng va van hanh luwdi;

% Han ché t6i da ching loai thiét bj (loai may
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bién ap, tiét dién day dan,...), nhdm giam thiéu do
phirc tap cla lwdi, tao diéu kién thuan loi cho cbng
tac xay dwng, van hanh va phat trién luéi;

+ Phai tinh dén sy phat trién nhanh, bén virng
cUa phu tai dién trong twong lai, phi hop véi te dd
tang trwdng cla cac thanh phan kinh té, anh
hwéng rat Ién dén két qua clia cong tac quy hoach;

% Lua chon so dd cung cép dién trung ap, phu
thudc vao chi phi dau tw, van hanh va dé tin cay
cung cap dién.

3. Dat TBA trung gian vung theo nguyén ly
vong tron

bat TBA trung gian vung theo nguyén ly vong
tron 1a mot md hinh 1y lam co s& dinh hwéng quy
hoach cho ludi dién trung ap vung d6 thi méi, ciing
nhw dé cai tao lwdi dién trung ap da cé cla cac do
thi. M& hinh dat TBA trung gian ving theo nguyén
ly vong tron dwgec mo ta nhw trén H.1.

Vung | 1a trung tdm d6 thi, noi thwéng tap trung
phu tai dan sinh va thwong dat tram 110 kV co
cong suat Ién dé dap wng nhu clu cla phu tai.
Ving nay khéng nén dat nhiéu tram 110 kV vi quy
dat cé han, anh hwéng t&i my quan db thi va phu
tai dan sinh ciing thuong khdng phai la qua lon.

Vuang Il [a vang gitra va vang Il la vung ven dé

thi, noi tap trung cac khu cong nghiép, cé phu tai
I&n, khéng gian roéng, can dwa cao ap vao sau téi
gan phu tai. Vi vay, tram bién ap 110 kV dét theo
nguyén ly vong tron, vang Il va Ill dwoc cap dién
theo dwdrng vong 110 kV bao quanh.

Tt ca cac nha may dién ndm trong hay ngoai
dd thi déu phat vao lwéi vong 110 kV, sd lwong
TBA trung gian ving chon theo cong suét phu tai
va didu kién cu thé clia do th.

H.1 M6 hinh dat TBA trung gian ving
theo nguyén ly véng trén
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Can c6 quy hoach chuan theo mé hinh tram
vong dé phat huy loi thé cda né. Mé hinh nay cho
phép dan sau cao 4ap téi gan phu tai I6n va dan
déu TBA trung gian viing trén toan mat bang khu
virc. Cho phép mé rong phat trién lwdi dién ma
khong phai sira chiva, thay thé nhidu vé ciu tric

H.2. Ban dé Iu6i dién cao ap khu vire thanh phd Ha Long

lwdi d& cé. So dd lwdi & cac giai doan thay ddi va
phat trién theo tuan tw. Tuy nhién, déi vé&i nhitng
dd thi nhd va khéng co tiém nang phat trién vé cac
nganh mdi nhon nhw cong nghiép thi lai phai xem
xét nén hay khéng nén str dung md hinh nay.

Déi véi ving Ha Long-Cam Pha, viing db thj cé
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phu tai dan sinh va cong nghiép than phan b twong
do6i déu, dac biét la cau truc lwdi dién cao ap trong
qua khtr da phan Ién hinh thanh nén dwdng vong.
Trong pham vi viing Il va vang lll déu ¢6 cac nha
may nhiét dién I&n, rat pht hop cho viéc lay nguén
cap khi cac vong cé s phat trién rong. So dd luoi
dién cao ap khu viee Ha Long [2], [3], xem H.2.

Can c6 quy hoach chuan theo mé hinh tram
vong dé& phat huy loi thé ctia né. Mo hinh nay cho
phép dan sau cao &p t&i gan phu tai Ién va dan
d&u TBA trung gian vung trén toan mat bang khu
virc. Cho phép mé rong phat trién lwéi dién ma
khéng phai stra chiva, thay thé nhiéu vé cau tric
lwéi da cod. So dd lwdi & cac giai doan thay dbi va
phat trién theo tuan tw. Tuy nhién, ddi véi nhirng
dd thi nhé va khéng co tiém nang phat trién vé cac
nganh mii nhon nhw céng nghiép thi lai phai xem
xét nén hay khéng nén st dung mé hinh nay.

Ddi voi vung Ha Long-Cam Pha, ving dé thi co
phu tai dan sinh va céng nghiép than phan bé twong
ddi déu, dac biét 1a cau tric lusi dién cao ap trong
qua khir da phan I&n hinh thanh nén dwong vong.
Trong pham vi viing Il va ving lll d&u ¢ cac nha
may nhiét dién Ién, rat pha hop cho viéc:lay ngudn
cép khi cac vong co sw phat trién rong. So dd luéi
dién cao ap khu vire Ha Long [2], [3], xem H.2.

Nhw mé ta trén H.2- chi can tang cudng vong
110 kV bang duong day va tram méi cung kiéu.
Két hop ngudn clp tr cac nha may Nhiét dién
Quang Ninh, Nhiét dién Cdm Pha va Méng Dwong
dé xay thém cac TBA trung gian ving, tao thanh hé
théng lwdi 110 kV c6 thé tach ra thanh nhirng phan
riéng biét va lam viéc song song qua lwdi 220 kV
clia hé théng. Ving Ha Long-Cam Pha la trung tam
cap dién cho cac viing lan can, déu c6 xu hwéng
ngay cang gia tang phu tai dién, cac tram siéu cao
ap xung quanh cac vung dé thj nay sé€ sém hinh
thanh. Dén giai doan dé thi phan Ion lwdi 110 kV
cé thé tré thanh lwdi trung gian, nhw vay viéc xoéa
bd dan cac tram trung gian phan phbi 35/6 kV cla
cac vung mo thay vao dé cac tram 110 kV nhw
phan tich trong cac phwong an cap dién da néu
trén 1a phu hop.

O day nhan manh tdm quan trong clia viéc chon vi
tri dat TBA trung gian vung theo nguyén ly vong tron,
thre hién téng thé dinh huéng quy hoach chuén cho
twong lai dai. Vi du nhw d6i véi thanh phd Ha Long,
can hinh thanh cac vong tron dat TBA trung gian ving
nhw tram 110 kV Cai Lan, tram 110 kV Giap Khau,
nha may Nhiét dién Quang Ninh, tram 110 kV Xi
mang Ha Long, tram 110 kV Viét Hwng va mo rdng,
phat trién thém cho vong tiép theo nhw tram 110 kV
Hung Théng, tram 110 kV Cao Théng, tram 110 kV
Ha Lam, tram 110 kV Ha Khanh.
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4. Két luan va dé xuat

Tt cac phan tich va danh gia kinh té ky thuat aé
chon phwong an phat trlen ngudn cho thay,
phwong an str dung ngudn cap tlr cac tram 110 kV
va két hop tlr cadc nha may nhiét dién 1a pha hop.
Qua dé cé quyét dinh dung dén trong viéc xay
dwng TBA trung gian ving véi vi tri hop ly dé nang
cao hiéu qua kinh té ky thuat cho lwai trung ap. Két
hop v&i két qua phan tich, viéc dat TBA trung gian
vung theo nguyén ly vong tron thi day 1a moét mo
hinh r&t phit hop dé& ap dung cho lwdi dién trung ap
viing Ha Long-Cam Pha.

Ban kinh cap dién cho phép cla cac TBA trung
gian viing Ha Long-Cam Pha (ng v&i cap dién ap
phl hop dwoc dé xuét 1a:

% V@i cap dién ap 6 kV, ban kinh cép dién
khéng qua 7 km trong lwdi dién trung ap trén
khéng va khéng qué 5 km dbi vé&i duwong day cap
cla ndi bd md;

< V&i cAp dién ap 22 kV va 35 kV, ban kinh cap
dién khoéng qua 20 km;

Vi tri hgp ly dat TBA trung gian vung va nha
may dién nhw sau:

< Hai nha may Nhiét dién Quang Ninh va Nhiét
dién Méng Derong co vi tri hgp ly, con nha may
Nhiét dién CAm Pha thi theo ching téi chi co vi tri
twong déi phu hop;

% Vi tri xay dwng cac tram 110 kV Viét Hung,
110 kV Hung Théng, 110 kV Yén Cuw, 110 kV Ha
Lam, 110 kV Cai Dam nhw dé an ctia EVN da dw
kién 1a hop ly:

% Vi tri xay dwng moi TBA 110 kV Cam Pha 2,
vi tri xay dwng tram cat Viét Hung & khu cong
nghiép Viét Hwng nhw @& an cta EVN da dy kién,
theo chuing t6i la chwa that hop Iy, nén cét bd;

< Dé xuéat xay dwng méi tram 110 kV Ha Khénh
lAy nguén cap tr nha may Nhiét Dién Quang Ninh;
xay moi tram 110 kV Coc 4 thay cho tram trung
gian Coc 4.

Cac TBA trung gian vung cé vi tri hgp ly néu
trén, d&u ndm trong pham vi ban kinh cép dién cho
phep.0d
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dé& huan luyén mang phong phu, hoan toan cé thé
str dung ‘mﬁ hinh mang no ron nhéan tao dé du bao
sut Itin b& mat mé do khai thac ham 16 gay ra.0
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SUMMARY

This paper presents the results of

. assessing the artificial neural network usability
to predict surface subsidence caused by
underground coal mining, where a 2-layer
feedforward network are used. Training and
testing data are taken from the subsidence
forecast model that has been demonstrated to
fit with geological-mining conditions in Quang

Ninh coal seams. Assessment of Predictability
of the neural network after training period was
conducted in 3 geological - mining conditions
which absolutely different from the training
conditions. The largest RMS of 3 cases is
0.1086, equivalent to 5 % of maximum subsidence.
This result is prerequisite for building a
subsidence prediction model applied in
underground mining in Quang Ninh coal basin.
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SUMMARY

The article refers to the installation of

' intermediate substatins to supply electricity to |
the loads in Ha Long — Cam Pha area by circle

. principle. This is consistent with the transmission
levels, power supply radius, in

. voltage
. accordance with the mine electrical loads. The |
. research results can serve the planning and |

. development  of _power |

. network in the region.

medium-voltage
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