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MO DAU

1. Ly do chon d@ tai

Ngay nay xu huéng phat trién ciia nganh ning luong 13 hinh
thanh nhimg hé thong ning luong 16n va hé thdng hop nhat véi
dudng day (PD) truyén tai dién (TTD) dai v6i cép dién ap cao ap
(CA) va siéu cao ap (SCA) nhu: 220, 330, 400, 500, 750, va 1150k V.
Céc DD cao va SCA ¢6 vai trd rat quan trong, truyén tai luong cong
suat 16 va di rat xa.

Khi quy mé HTD ngiy cang phat trién va mé rong, dit biét
d6i voi PD CA va SCA s& phai lua chon giai phap phan pha 1a mot
bién phap k¥ thuat bit budc do yéu cau vé han ché ving quang, ting
kha ning tai ciia BD, giam ton that,... Khi d6 dan dén nhiéu van dé
can quan tam, giai quyét nhu:

Dé dam bao han ché ton that vang quang hop 1y s& doi hoi day
dan co ban kinh rat 16n (néu str dung day don, khong phan pha), liic
d6 gy nhiéu kho khin trong cong tic ché tao van chuyén, lip dit
day dan, tinh kinh té...

Khi ding két cdu phan pha s& 1am giam dién cam va ting dién
dung ctua DD, sy ting dién dung ciia PD s& 1am ning né thém céc
hau qua do dién dung giy ra va doi hoi sy gia ting cong suat cua bu
ngang, khi d6 ting gia thanh cho lap dat hé thong.

Viéc lya chon ciu tric phan pha ti wu cia PD TTD rat phirc
tap vi sb thong sd can phai chon rat nhiéu, c6 anh huéng 1dn nhau
nhu: tiét dién day dan, chiéu cao cot, chiéu dai khoang vuot, ) day
phan pha, khoang cach pha — pha, canh khung dinh vi...ché d6 vén
hanh bién dbi rong, nhiéu muc tiéu phai dat dong thoi, cho nén sb
phuong an co thé rit 16n. Bai toan thiét ké DD tai dién 1a bai toan
kinh té - k¥ thuat tong hop rat phirc tap. Viéc tach, phan biét ra



nhitng bai toan riéng 1& gop phan dé Iya chon ciu triic hop 1y cia DD
TTD.

Bén canh d6 viéc tinh toan va dua giai phap dé giam t6i thiéu
t6n that dién nang (TTDN) 1a yéu t6 quan trong trong bdi canh nganh
dién hoat dong theo co ché thi truong, gop phan vao tiét kiém va
giam thiéu ning lugng theo chuwong trinh DSM (Demand-Side
Management) quan ly nang luong.

Dbi v6i ludi ruyén tai CA, SCA tir 110kV trd 1én thi cac yéu
t6 xem nhu khong anh huong 16n dén TTBN va co thé bo qua nhu:
Viéc cau moc dién bt hop phap, léiy ca“ip dién, mat do phu tai thép,
két céu ludi dién... Cac nguyén nhan khac 1am ting kha ning TTDN
nhu: Ché d6 van hanh hé théng, vi tri va dung lugng bu khong hop
1y, ché d6 lam viéc cac may bién ap, sai s6 do cac bién dong, bién
dién ap do luong...nhung nhin chung cic ton that nay (ngoai ton that
vang quang) di dugc tinh todn, méd phong twong dbi chinh xac trong
tinh toan bang nhiéu phwong phap hién nay dang st dung. Vi viy
yéu t6 chu yéu dé din dén sai sb nhit can tinh toan dén da lam sai
1éch trong tinh toan TTDN so thuc té 13 sai s6 do ton that vang quang
trén hé thong TTD cao va SCA. Ton thit vang quang chiém ty 1&
tuong dbi 16m trong tong TTHN trén ludi.

Hién nay theo tim hiéu dugc biét trong cac don vi Cong ty tu
van xay dung dién, cac Trung tam diéu do Hé théng dién, viéc tinh
toan ton that ving quang chu yéu dwa vao s lidu trung binh tra ctru
cac s6 tay cho hau hét cac DD truyén tii theo cap dién a4p ma chua
quan tim dén cac yéu tb anh hudng dén ton that vang quang nhu: Sy

thay d6i dién 4p van hanh, diéu kién ving, khi hau...



2. Muc dich nghién ciru

- Nghién ctru xay dung chwong trinh tinh két kdu phan pha
theo yéu cu vé vang quang, xdy dung cac dic tinh anh huéng cua
phan pha dén céac théng sb hé théng, gop phan vao tinh chon céu trac
hop 1y cho BD TTD.

- Nghién ctru xdy dyung chuong trinh tinh toan ton thit vang
quang theo nhiéu phuong phéap cho phép ta lwa chon sir dung phuong
phap phu hop dé tinh toan ton that ving quang, ty 1& ton that ving
quang trong ton that chung hé thong, tir d6 tim ra cdc nguyén nhan
gdy TTPN do ving quang, dé xuat cc bién phap giam ton tht vang
quang, ton that dién ning va phuc vu cong tac nghién ciru.

3. Poi twgng va pham vi nghién ciru

Dbi twong nghién ctru cua dé tai 1a phuong phéap tinh toan két
cdu phan pha va ton that vang quang trén PD tai dién xoay chiéu
SCA.

Pham vi nghién ciru cia dé tai 1a ludi dién xoay chiéu SCA
cua hé théng dién Viét Nam.

4. Phwong phap nghién ciru

- Nghién ctru, phan tich cac tac dung cta phan pha dbi véi
thong sd co ban cua DD, d6i v6i ving quang, cong sut tu nhién.

- Nghién ctru cac phuong phap tinh toan ton that vang quang
trén PD tai dién xoay chiéu cao dp va SCA.

- X4y dung chwong trinh tinh két ciu phéan pha, tinh toan ton
that vang quang bang ngon ngir 1ap trinh Matlab.

5. Y nghia khoa hoc va thuc tién ciia dé tai

D¢ tai di sau nghién ciru, phan tich vé cac tic dung cta phan
pha, nghién ciru cac phuong phap tinh todn ton that vang quang trén

DD ti dién xoay chiéu cao va SCA.



Xay dyng chuong trinh tinh két cdu phan pha, tinh toan ton
thit ving quang, gop phan vao tinh chon cau trac hop 1y trén DD
TTD va cho phép ta lya chon, sir dung phwong phap phi hop dé tinh
toan ton thit ving quang, ty 1¢ ton that ving quang trong trong ton
thit chung hé thong, tir d6 tim ra cic nguyén nhan gdy TTPN do
vang quang, cach khic phuc va giam thiéu cac sai s6 trong tinh toan,
giam thiéu ty 16 TTPN, phuc vu cong tic nghién ctru.

5. Dit tén dé tai

Can ctr vao muc dich va ndi dung nghién cuu, dé tai duoc dat
tén:

“Nghién ciru giai phap giam toén thit ving quang trén
dwong day siéu cao ap”

6. Cau tric luin vin

Ngoai phén mé& dau, két luan va phu luc, ndi dung ludn van
dugc bién ché thanh 4 chuong nhu sau:

Chwong 1: Téng quan vé hién tuong vang quang dién trén
duong day siéu cao ap

Chirong 2: Céac phuong phap tinh toan ton that vang quang
trén duong day si€u cao ap

Chwrong 3: Nghién ciru cac yéu to anh huéng dén ton that
vang quang va dé xuit cac bién phap giam ton thit vang quang

Chuwrong 4: Xay dung chuong trinh tinh toan két cau phan pha
hop 1y theo yéu cau ton thit vang quang trén dudng day siéu cao ap

Két ludgn.



CHUONG 1
TONG QUAN VE HIEN TUQNG VANG QUANG PIEN
TREN PUONG DAY SIEU CAO AP

1.1 TONG QUAN VE VANG QUANG, PHONG PIEN VANG
QUANG
Vang quang dién 1 hién tuong phong dién trong dién truong

rat khong dong nhat. Khi cuong do dién truong co tri s6 16n & gan
dién cyc co ban kinh cong bé va gidm nhanh trong khoang cach con
lai. Khi dién ap tic dung dat dén mot tri s6 nao diy (khoang 30
kV/cm) thi gy ra ion hoa va cham khong khi. Diéu kién phong dién
tu duy tri duoc thyc hién, nhung thac dong plasma duoc tao nén chi
t6n tai trong mot 16p khong khi mong quanh dién cuc ban kinh bé
noi c6 ion héa va cham. Dién ap tang thi dong ion héa md rdng céac
phan tir khi bi kich thich phét ra nhiéu photon 1am cho 16p khi mong
bao quang dién cuc c6 ban kinh cong bé téa sang, tao nén mot quing
sang co tén goi 1 vang quang (corona).
1.2 PAC TiNH CUA PHONG PIEN VANG QUANG
1.3 VANG QUANG TREN PUONG DAY TAI PIEN XOAY
CHIEU

1.3.1 Sy di chuyén ciia dién tich khong gian

1.3.2 Qua trinh phéng dién vang quang trén mdi pha
1.4 LQI iCH VA TAC HAI CUA VANG QUANG PIEN

1.4.1 Loi ich

1.4.2 Tac hai

a. Ton thit do ving quang

b. Ving quang tao ra nhitng khi cé hai 05 va NO,

c. Phéng dién ving quang cuc bj gay hai thiét bi



d. Ving quang trén dwong ddy siéu cao gdy on
1.5 KET LUAN

Qua chwong 1 tim hiéu vé vang quang ngoai nhiing loi ich thi
vang quang mang lai nhitng tac hai rat 1on trong k¥ thuét truyén tai
xoay chiéu do dé ta can phan tich vang quang ¢ nhiing ché do khac
nhau roi tir d6 dwa ra cac giai phap dé han ché nhimg tac hai nay.

Phan tiép theo ta nghién ctru mot s6 phuong phép tinh toan ton

hao vang quang trén DD tai dién xoay chiéu CA, SCA.



CHUONG 2
CAC PHUONG PHAP TiNH TOAN TON THAT VANG
QUANG TREN PUONG DAY SIEU CAO AP
2.1 PAC PIEM PUONG DAY TAI PIEN XOAY CHIEU SIEU
CAO AP
2.1.1 Két cu day din ciia PD SCA:
2.1.2 Cac dién 4p truyén tai tiéu chuin
2.1.3 Tri s6 trung binh ciia thong s6 dwong day
2.2 MOT SO PHUONG PHAP TiNH TOAN TON HAO VANG
QUANG TREN PUONG DAY DAN PIEN XOAY CHIEU SIEU
CAO AP
2.2.1 Phuwong phap tinh ton thit ving quang ciia Peek:
Trén co s& thi nghiém va dua vao sb liéu thuc nghiém Peek da
dua ra mdi quan hé vé ton thit vang quang vai cac yéu t anh huong
Ap= Zi;.(f + 25).\/%@ ~U)%10"°  (kwikm)

2.1)

2.2.2 Tinh toan ton hao ving quang trén PD din dién xoay
chiéu theo phwong phap Mayr:
1350.E,,

0

AP = nk.f.12 Eq.(Eq ~Eg)-(2,3.In ~1).10" (KW/km)

2.2.3 Tinh toan tén hao ving quang trén PD din di¢n xoay
chiéu theo phwong phap thwe nghiém ( so tay tra ctru cia lién
x0):

ap, =" "E [E] (2.16)
v 4 E,



2.2.4 Tinh toan ton hao ving quang trén PD din dién xoay
chiéu theo phuwong phap Leviptop

a) Truwong hop thoi tiét tot:

Tén hao cong suat ving quang trung binh [kW/km]:
= P*

+ Pha ngoai : AP {)“.Ufgoaitot (2.23)

ngoai.tb.tot ngoai.tb *

= p* 4112
P 'Ugiuatot (2-24)
b) Trwong hop théi tiét muwa: ta tinh twong tu nhu thoi tiét t6t

=p" IY?

ngoai.xau

o A
+ Pha gitra: I:)giua.tb.tot giua.tb*

s A
+ Pha ngoai : Pngoai.tb.xau ngoai.th *

s A =p* )2
+ Pha giua : Pgiua.tb.xau P giva.tb* 'Ugiua.xau (2'32)

2.2.5 Tinh toan ton hao ving quang trén PD din dién xoay
chiéu theo phwong phap Anderson, Baretsky, McCarthy ( Du 4n
E.H.V,USA)

Pc = Pry + 0,3606 K.V.r2.In (1 +10 p). i E® (2.36)
1

E : gradient dién ap tré bé mat dudi cua day dan kV/cm tinh
theo cong thirc Mangoldt

Gradient dién 4p bé mit pha ngoai s& tinh theo phwong trinh

sau:
= 1.1[1+(N-1>i]
2nly, N R
— 1+(N_1)I‘/R 237
SH ; \Y; (2.37)

N.r.Inr— i
e [1+(2H/S)2 1+ H/S ]

Tuong tu dbi véi pha giita.



_ 1+(N-r/R
giua | 2H 1
r.n-— 172
" [1+(2H/S)?]
2.3 PANH GIA, SO SANH VA CHON PHUONG PHAP TiNH
TOAN TON HAO VANG QUANG TREN PUONG DAY TAI
PIEN XOAY CHIEU.

2.3.1 Poi v6i phwong phap cong thire thwe nghiém (sé tay

E Vv (2.38)

tra ciru cia Lién X0):
* Uu diém:
- Cac két qua thyc nghiém vé ton hao vang quang trén DD
TTP & mic twong d6i dung
* Nhuwge diém:
Khi tinh toan thuc té trong diéu kién thyc té tai Viét Nam s& ¢
nhiing sai s nhat dinh.
2.3.2 Poi v6i phwong phép tinh ton thit ving quang theo
cong thirc Mayr.
* Uu diém:
- Phuong phap tinh don gian, khong phu thudc nhiéu vao céc
yéu t6 nhu: diéu kién day din, moi truong. ...
- Phwong phap tinh toan cho két qua 1 tri s6 ton hao ving quang
trung binh hang nam
* Nhwoc diém:
- Phuong phép chi ¢ cho tri s6 trung binh hang nim ma
khong cho phép xac dinh s6 ton hao cyc dai
2.3.3 Poi v6i phwong phap tinh ton thit ving quang ciia
Levitop
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* U'n diém:

Phuong phép di so sanh két qua tinh toan véi cac két qua thuc
nghiém

* Nhuwoc diém:

- Khi tinh toan ton hao vang quang & ché d6 vang quang toan
phan thi phwong phéap chwa hoan toan dap tmg duoc .

2.3.4 Pbi v6i phwong phap tinh ton thit ving quang ciia
Anderson, Baretsky, McCarthy ( Du an E.H.V,USA)

* U'n diém:

- Phuong phap nay cho két qua cudng d6 dién truong giita pha
ngoai va pha giira chinh xac, tir d6 ta tinh duoc ton thit vang quang
trén duong day si€u cao ap.

* Nhwge diém:

Két qua do cac gid tri lién quan dén cac trudong hop riéng ma
phu thudc vao céac diéu kién khi hau & cac dia phuong c6 du an. Do
do6 that kho dé co mot cong bd cong thire chung phu hop vé6i ton that
vang quang phd bién.

2.4 XAY DUNG CHUONG TRINH TiNH TOAN

2.4.1 Dit véan dé

Pé tinh toan ton thit ving quang va lam co s& cho viéc han
ché t6n that ving quang viéc xdy dung chuong trinh 1a can thiét.

2.4.2 Mot s gia thiét trong tinh toan

- Céc so dd cot duge coi 1a dién hinh cho toan bdo DD

- Chiéu cao treo ddy xem nhu 1a khong ddi trong sudt chiéu
dai day dan

- Xem day dan 12 hodn vi hoan toan

- Gia tri dién ap tinh toan léy theo trj s6 trung binh (dinh muc)
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- Cac tham sb vé diéu kién viung diéu kién thoi tiét, khi hau
xem nhu dat trung cho ca doan BD di qua trong ving dang xét
- O Viét Nam, thoi tiét xem nhu khong ton tai tuyét va bing
gia.
2.4.3 Phén ving thoi tiét theo anh hwéng ciia khi hiu Vigt
Nam
Trong phu luc 3 c6 dé cap dén cac van dé nay.
2.5 CHUONG TRINH TINH TOAN TON THAT VANG
QUANG TREN PUONG DAY TAI PIEN XOAY CHIEU SIEU
CAO AP
2.5.1 Tinh toan ton thit ving quang
So d6 thuat toan 1 (phuong phap Mayr)
So d thuat toan 2 (Phuong phép s tay thuc nghiém)
So dd thuat toan 3 (Anderson, Baretsky, McCarthy Du an
E.H.V,USA)
2.5.2 Tinh toan két cdu phan pha theo yéu ciu ving
quang
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CHUONG 3
NGHIEN CUU CAC YEU TO ANH HUONG DPEN TON THAT
VANG QUANG VA PE XUAT BIEN PHAP GIAM TON THAT
VANG QUANG

3.1 CAC YEU TO ANH HUONG DEN TON THAT VANG
QUANG

3.1.1 Anh hwéng ciia s6 diy phin pha dén ton thét ving
quang

3.1.2 Anh huwéng cia khoang ciach phan pha (a) dén ton
that ving quang

3.1.3 Anh huéng ciia mat d9 twong ddi khong khi dén ton
that ving quang

3.1.4 Anh huwéng cia hé sé phu thudc vao dé tron, dd bong
ciia bé mit dy din dén tén that ving quang

Nhin Xét: Trong cac yéu t6 anh huong dén ton thit ving
quang d3 néu trén thi yéu td ndo ciing quan trong va goép phan 16n
1am cho ton that vang quang c6 tri s6 16n do d6 yéu ciu vé giam ton
thit vang quang khong phai 1a mot ham don ma 1a mot ham biéu thi
lién quan cia nhiéu yéu t6. Phan sau s& néu va phan tich cac bién
phap dé giam ton thit ving quang.
3.2 PE XUAT CAC BIEN PHAP GIAM TON THAT VANG
QUANG

3.2.1 Pé giam ton thit ving quang ta ding dwong diy
phan pha.

241

— I, _
Ap = ~—(f +25). /50.(u —U,)%10°  (kwikm)
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Tir cong thirc ta ¢6 thé xac dinh duge cac yéu td anh hudng
dén ton hao vang quang va tim ra cac bién phap dé giam thap loai ton
hao nay. Trong cong thic (2.1) ta thiy ban kinh day din c6 anh
hudng rat nhiéu dén ton hao vang quang, khi ting ban kinh day din
s& 1am tang tri s dién ap Up va lam giam t6n hao ving quang.

3.2.2 Khi phan pha diy din lam ting kha niing truyén tai

cong suat tw nhién

2
P, = =
n-1
60. 0’5+In D, /1 nro[_a] In D
2n 2sin Z/n n-1
2sin Z/n
(3.13)

Ta nhén thiy cong sut tu nhién ting theo a va theo n.

Thuec té khi ting s soi phan pha trong mot pha s& 1am ting tai
it hon so khi thém mach. C6 thé nhan thdy rang mot day chum lam
tang kha ning tai khoang 60% so v&i mot diy don, tuy nhién van nho
hon nhiéu so voi lugng kha ning tai véi hai mach day don pha véi
diéu kién tong dién tich day bang nhau (ting 100%). Tang sb soi
trong mdi chum hiéu suat twong dbi DD s& giam, ngoai trir tong dién
tich day dén mdi pha ciing ting. Bang 3.2 cho thdy anh hudng cua sb

day trong mot chum dén kha nang tai so v6i day dan don.
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Béang 3.1. Kha nang tai cua BD phan pha

Cép dién
. 2 501 3 soi 4 301
ap [kV]
138 29 +31% 445+48% | 57 +62,5%
345 27% 41% 52,5%
500 26% 39,5% 51%
700 25,5% 38,5% 49,5%

3.2.3. Lua chon a phu hop dé giam ton thit ving quang
Nhu trong tinh toan, phan tich, khi BD truyén tai cao ap sir
dung ddy phén pha thi cuong d6 dién truong trén bé mat diy dan s&

phu thudc vao khoang cach phan pha a: En,=f(2)

; P ¢
2 —1k,.s1n—

Uty —n
/]

e [10] (3.14)

Pé danh gia su phu thugc cac yéu td, thong s6 PD vao khoang
cach phan pha a, ta chon mot gia tri cia s6 day phan pha (n) dé so

sanh danh gia, vi du chon n=2, khi do:
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. [1+ 2r, }
- a
E = —
max pp
3 2.r,.In D
r,.a

bé phan pha c6 lgi thi cudng d6 dién truong cuc dai trén bé mit
day dan khi phan pha (Emaxpp) phai bé hon so voi khi khong phan pha
(Emaxkpp), tl'I'C lé.

Emaxpp< Emaxkpp

l1+ 2r :l
/ - /2 U
maxpp — < Emaxkpp - 5 D (316)

2r In r.In—
\/ r0

T bit fTénE thli"l: (3.16) ta thiv: “‘ﬁz‘fi mot u:;ip dién ;ip va két u:;iu

nhau (R =.n .ar_,|_ Khihésda tha'_x-' déi s&1am bat dang thire (3.16)

thav d6i huwdng Ta xét vé Eranpp. Khi a tang thi gid i ,,I': 4 tang,

giam, kéo theo gid i ————— tang lén.

D
\Jﬁh . ) - 2r.n D

dan dén ti =d

_ 2y | L. .
Nhung dong thai khi a taing lai lam gia mi |:1 - —:| giam di.
a
Vi vy voi mot gia tri ndo d6 a c6 thé s& lam bat ding thirc
(3.16) thay d6i hudng, luc d6 viéc phan pha s& khong con gia tri, ¥

nghia vé mit cudng do dién trudng trén bé mat day dan. Tur d6 xac
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dinh duoc gié tri mién gi4 tri cla a dé su phan pha co loi vé mat
cuong do dién trudng trén bé mat day dan.

Theo cac danh gia, phan tich vé su phu thudc cua cac thong )
Lo, Co, Pty vao khoang cach phan pha a: Khi a tang sé lam L giam, tur
d6 co tac dung ting kha ning tai cia DD ma theo yéu ciu cia thiét
ké thi cang ting kha ning tai cang tot, do d6 a can chon sao cho Ly
nam trong pham vi cho phép.

3.2.4 Ting d9 bong diy din dé giam ton that ving quang

Thong thuong trén duong day si€u cao ap ta dung dady nhém
15i thép nén c6 do bong thap (0,6 — 0,85). Ta c6 thé ting cuong do
bong cua diy dan bang cach sir dung dan dan bén nén hoic diy dan
chiu nhiét. Khi str dung day chiu nhiét s€ c6 do bong cao do do cai
thién duoc vin dé gy ton hao ving quang cuc bd cho dudng diy
siéu cao.

3.3 NHAN XET VA KET LUAN

Trén cac DD dai SCA, dé giam ton thit vang quang, ting kha
nang tai ciia PD,...ta thuong dung két ciu ddy dan phan pha.

Khi ding két cdu phan pha s& lam giam dién cam va ting dién
dung cua BD. Sy ting dién dung cia DD gay nén hién tugng dién ap
cudi BD tang cao khi van hanh & ché do khong tai va ho mach & cudi
DD, khi d6 cin gia ting cong suat bu ngang ( ting cong sut khang

bu ngang trén cac diém nit trén PD).
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CHUONG 4
XAY DUNG CHUONG TRINH TiNH TOAN KET CAU PHAN
PHA HQP LY THEO YEU CAU TON THAT VANG QUANG
TREN DPUONG DAY SIEU CAO AP

4.1 PAT VAN PE
4.2 TINH TOAN TON THAT VANG QUANG TREN PUONG
DAY TRUYEN TAI XOAY CHIEU SIEU CAO AP

4.2.1 Giéi thiéu chuong trinh tinh toan

4.2.2. Chwong trinh tinh toan ton thit ving quang bang
phuwong phap Mayr

4.2.3. Chuong trinh tinh toin tén thit ving quang bing
phuong phap thuc nghiém ciia Lién X6:

4.2.3. Chwong trinh tinh toin ton thit ving quang bang
phuong phap Anderson, Baretsky, McCarthy Du 4n E.H.V, USA

4.2.4 C4c thdng sb ban dau phuc vu tinh toan:

4.2.5 Két qua tinh toan ton thit ving quang trén cic doan
day.
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Bang 4.3 Két qua tinh toan cho doan 1- 4

Phuong |Két Thuong
phap  |qua Tin-  |Nho Quan -| Ha Tinh - | Pa Nang-
tinh tinh Nho Quan | Ha Tinh | PaNéing | Déc Soi
toan todn Ponvi| [D1) (b2) (D3) (b4)
Km 73 289.8 327 187
APvq |kW/km| 13.1258 | 13.1258 | 13.1258 | 13.1258
APvq*
pp L kW 958.1834 |3803.85684(4292.1366 | 2454.5246
Mayr  |AAvq kWh | 8,393,687 |33,321,786|37,599,117| 21,501,635
APvq kW/km| 12.0916 | 12.0707 | 11.9814 | 12.0042
PP thuc APvq*
nghiém kW 882.6868 [3498.08886(3917.9178 | 2244.7854
Lién X0 |AAvq kWh | 7,732,336 |30,643,258|34,320,960| 19,664,320
APvq
ngoai KW/km| 12.7546 | 12.7546 | 12.7546 | 12.7546
APvq*
L kW 931.0858 |3696.28308|4170.7542 | 2385.1102
Phuong [AAvq
phap [ngoai kWh | 8,156,312 (32,379,440|36,535,807| 20,893,565
APvq
Andersonjgiua |kKW/km| 16.7298 | 16.7298 | 16.7298 | 16.7298
APvq*
L kW 1221.2754 |4848.29604| 5470.6446 | 3128.4726
AAvq
giua |kWh |10,698,373|42,471,073|47,922,847| 27,405,420
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Bang 4.4 Két qua tinh toan cho doan 5 - 8

Phuong
phap |Két qua Dbc Soi- | Pleyku- Di Linh- | Téan Dinh-
tinh tinh Pleyku Di linh Téan Pinh | Phd Lam
toén todn | Don vi ®53) (bo) ®7 B8)
Km 108 311.6 183.1 48.4
PP APvq |kW/km| 13.1258 20.2876 20.2876 13.1258
Mayr [APvq*L| kW 1,417.59 6,321.62 3,714.66 635.29
AAvq | kWh | 12,418,056 | 55,377,357 | 32,540,417 | 5,565,129
APvq |kW/km| 12.0916 12.0707 11.9814 12.0042
PP thuc
.. |APvq*L| kW 1,305.89 3,761.23 2,193.79 581.00
nghiém
Lién X6 | AAvq | kWh | 11,439,620 | 32,948,375 | 19,217,638 | 5,089,588
APvq
ngoai |kW/km| 12.7546 12.7546 12.7546 12.7546
APvq*L| KW | 1377.4968 |3974.33336 | 2335.36726 |617.32264
Phuong AAvq
phép ngoai | kWh | 12,066,872 | 34,815,160 | 20,457,817 | 5,407,746
APvq
Anderson| giua |kW/km| 16.7298 16.7298 16.7298 16.7298
APvq*L| kW | 1806.8184 |5213.00568 | 3063.22638 |809.72232
AAvq
giua | kWh | 15,827,729 | 45,665,930 | 26,833,863 | 7,093,168
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Qua céc két qua tinh todn nhu bang 4.3, bang 4.4 ta thay:

- So sanh giita cac phuong phap tinh ton that vang quang va
giita cac doan D di qua dia hinh viing khac nhau ta thay:

- Trén cing mdt doan PD thi két qua tinh toan cua ba phuong
phap ciing sai khac nhau do mdi phuong phap c6 xét dén yéu t6 anh
hudéng vung, khi hdu khac nhau.

- Pbi v6i nhitng doan duong day co diéu kién thoi tiét gidng
nhau vi du doan 1, 2, 3, 4, 5, 8 thi két qua tinh ton that Véng quang
ctia ba phuong phap 1a twong d6i gidng nhau.

- Péi voi phuwong phap Mayr thé hién rd viéc tinh toan AP &
khoang thoi gian co thoi tiét tt va xdu thong qua m% ngay c6 thoi
tiét x4u va thoi tiét tot. Phuong phap tinh ctia Mayr, ton that vang
quang cd gia tri cao so voi cac phuong phap thuc nghiém do trong
phuong phéap nay cuong do dién truong vang quang khoi dau Eyq chi
quy vé hai loai khi hau: Khi hau tét thi E,q = 17 kV/cm, khi hau xau
thi Eyq = 11 kV/cm; gia tri nay thip hon so v&i gia tri cuong do dién
truong vang quang khoi dau dugc tinh toan theo phuong phap
Anderson 1a 17-18 kV/ecm. Vi dién 4p khoi dau vang quang chi
dugc phan thanh 2 loai nén phuong phép nay cho sai sé 16n & nhiing
viing ¢6 diéu kién khi hau gan gidng nhau vi du trong doan 5 va doan
6 khi hau chi thay d6i khong nhiéu nhung két qua tinh toan theo
Mayr cho két qua AP doan 5 1a 13,12 kW/km con AP doan 6 thi két
quala 20,28 kW/km.

- Dbi v6i phuong phéap tinh cua Anderson cho ta két qua ton
thit vang quang trén ting pha va két qua gan voi thuc nghiém nhung
sO liéu nhap vao 1a tri s trung binh do d6 khong thé hién dugc 1d

anh hudng ciia ngay thoi tiét xau va tot.
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- So sanh két qua tinh toan ta thdy phuong phap tinh theo thuc
nghiém cta Lién X6 c6 két qua ton that vang quang bé (12kW/km).
Phuong phap nay c6 thé duge sir dung cho tét ca cac doan duong day
c6 thoi tiét thay ddi & tri s6 nho vi du & doan 5 va doan 6 cho két qua
AP doan 5 14 12,0916 kW/km con AP doan 6 thi két qua 1a 12.0707
kW/km do d6 han ché dugc sai s6 ciia phuong phap Mayr. Hon nira
phuong phép nay xdy dung dua vao cac so liéu do duoc trén BD
thuc té c¢6 trang bi cc thiét bi do, cho két qua tuong dbi chinh xac c6
cac DD c6 thong s6 gan véi PD thi nghiém (cip dién ap nho hon
750k V). Vi vy phuong phap nay c6 thé dung tinh toan cho cac DD
cao ap, SCA cua Viét Nam.

4.3 TINH TOAN KET CAU PHAN PHA HQP LY THEO YEU
CAU VANG QUANG

4.3.1 Tinh toan thong s6 dwong dy khi ding diy phan pha

4.3.2 Tinh chon khoang cich phin pha (a) theo yéu cau
vang quang

a) Trinh tw tinh chon

- V&i mdi cdp dién ap, két ciu duong day ta co: Dién ap dinh
mirc Ugp; tiét dién day dan tinh toan (S); khoang cach pha — pha (d);
chiéu cao treo day dan (h).

- Tinh toan cac gia tri Enay, Lo, Pty twong Gng tung tiét dién S
theo cac gia tri khoang cach phén pha a tir ap;, dén Amax.

- V& cic dudng phu thudc Ena(@), Lo(a), Pra(a) cho ting tiét
dién day dan.

- So sanh chon mién gatria d8 By < Eve-

- Panh gia su thay doi va bién thién phu thudc cac thong sb

Emax(@), Lo(a), Prn(a), chon mién gia tri cua a.
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b) Tinh todn cdc théng sé, cdc quan hé ieng véi khodng cdch
Phédn pha ciia dwong ddy 500 kV:
Céc thong s6 ban dau: O ddy ta chon tinh toan cho duong day
500 kV v&i cac thong sé sau: Ugy = 500 KV, khoang cach pha — pha:
d = 12,4 m, chiéu cao treo ddy trung binh h = 14,67m, tiét dién day:
S = 1200mm?,
Cuong do dién truong vang quang cia diy nhé duoc xac dinh
biang cong thire thuc nghiém cia Peek [10]
E, ~30,3.m. {f.[l"‘ %]
Trong do:
+ &: Mat d6 tuong ddi cua khong khi
+ r: Ban kinh day dan
+m: hé sb phu thudc vao do tron, do bong cua bé mat day dan,
chonm = 0,8
Ung v6i mdi phuong an phan pha, ta c6 twong tng ro Va tinh
dugc dién trudng vang quang khoi dau nhu bang 4.8.
Bang 4.8 Dién truong khoi dau theo tiét dién day dan

Phuongdn | o 000 | 3x400 | 4x300 | 5x 240
phan pha
0 (cm) 1655 | 1360 | 1175 | 1,080
Evq
(kvmax/cm)| 28552 | 29,129 | 29,507 | 29,883

¢) Tinh chon khodng cdach phén pha (a) truwong hop n =2
Két qua tinh toan E ey, dugce biéu dién nhu hinh 4.5, va bang 4.9

d) Tinh chon khodng cdach phdn pha (a) trwong hop n =3
Két qua tinh toan Eyp, durge biu dieén nhu hinh 4.6, va bang 4.10
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e) Tinh chon khodng cdach phan pha (a) truong hop n =4

Két qua tinh toan Ermaxpp duroc biéu dién nhu hinh 4.7, va bang 4.11

P Tinh chon khodng cdach phédn pha (a) truong hop n =5

Két qué tinh toan Eqpyp dugc biéu dién nhu hinh 4.8, va bang 4.12

4.3.3 Nhén xét chung

Déi véi cac dudng cong quan hé L, = f(a), Pry = f(a) twong tmg
trong céac truong hop phan pha khac nhau da ve€ trén hinh 4.4, 4.5, 4.6,
4.7,4.8 ta dugc két qua sb liéu nhu bang 4.8, 4.9, 4.10, 4.11, 4.12.

Ta biét ring cac yéu t6 dé chon khoang cach phan pha a nhu sau:

+ Theo yéu cau vang quang thi a nén chon gia tri ma Emaxpp 12
théip nhét va thoa min Emaxpp < Evg

+ DPanh gia chon mién gia tri cia Ly theo diéu kién kha nang
tai ciia day dan

Tir cac dudng cong va tinh toan ta thdy

+ Khi a ndm trong giéi han tir 5 &én 800 cm thi diéu thoa man
diéu kién Epaxpp < Evg

+ L, déu giam va Py ting theo khoang cach phén pha a

+ Tai gia tri a=29-35c¢m thi cuong d6 dién truong cuc dai trén
bé mit ddy din 14 nho nht.

Két hop cac diéu kién va cac yéu td trén ta ¢ thé chon a tir 29
dén 35cm.

Déi véi duong day 500 kV Viét Nam phéan pha gdm 4 diy nho
c6 tiét dién tinh toan 379,6 mm? (r = 1,265cm) va khoang cach phan
pha a = 45cm, khoang cach giira cac pha d = 12,4m. Viéc chon a 16n
hon 29 dén 35cm mot it s& khong 1am ting cudng do dién trudng cuc
dai dang ké, nhung giam dang ké dién cam cta duong day, do do

tang dugc gidi han cong suit truyén tai.
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KET LUAN VA KIEN NGHI

1. Qua nghién ctru, phan tich, tinh toan cho théy viéc nghién
ctru, xay dung chwong trinh tinh két cAu phan pha theo yéu cau vé
vang quang, xdy dung cac dic tinh anh hudng ctia phan pha dén cac
thong s6 hé thong c6 ¥ nghia rat 1on, gop phan vao tinh chon ciu trac
hop ly BD TTD.

2. Tr két qua tinh todn, danh gia so sanh giita cac phuong phap
tinh toan ton that ving quang cho thdy viéc nghién ciru xay dung
chuong trinh tinh toan t6n thit ving quang theo cac phwong phap
tinh thong dung hién nay c6 y nghia 16n, cho phép ta lua chon, st
dung phuong phap pht hop dé tinh toan ton that vang quang, ty 18
t6n that vang quang trong ton that chung hé thdng, tir d6 tim ra cac
nguyén nhan gay TTDN do vang quang, cach khic phuc, giam thiéu
céc sai sb trong tinh toan TTPN, giam gia thanh dién ning, phuc vu
cong tac nghién curu.

3. Giira cac phuong phap tinh toan ton thit ving quang c6
chénh 1éch sai khac do mdi phuwong phéap tinh c6 xét dén cac yéu to
phu thudc theo diéu kién thoi tiét, diéu kién ving khac nhau. Vi vay
trong tinh toan tily thudc theo diéu kién ving, khi hdu méi truong noi
bD di qua, muyc dich cua tinh todn ma ta chon phuong phép tinh toan
phu hop, hiéu qua.

4. Cac tinh toan trén thuyc hién véi cac thong s dic trung
chung cho ca doan tuyén, dé tinh toan dugc chinh xac hon ta can cho
chia nh tirng loai so dd cot, ting doan tuyén nho theo diéu kién thoi
tiét viing, can cac s liéu do dac thuc té dé so sanh, danh gia tinh
chinh xac cac phuong phap tinh va luya chon phuong phap tinh toan
pht hop, day ciing 1a ton tai, huéng phat trién tiép theo ctia dé tai.



