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Ol GIOI THIEU

Gido trinh lusi dién duge bién soan trén co so kinh nghiem giang day 1au nam
dao tao h¢ Cir nhan cao ding k¥ thuat va K§ su nganh H¢ thong dién. Trong tam
clia cudn sich trinh by nhitmg vin dé co ban ciia Lusi dién. Sinh vién c4n phai nim
vimg ciéc phuong phip tinh todn udi dién trung va ha dp, phai nidm dugc cic
phuong phdp chon diy dan, phan tich kinh t€ luéi dién va ndm duge cde van dé chit
y&u trong van hanh ludi di¢n nhu: diéu chinh dien dp, gidm tdn that dien nang... Vé
luét dién phie tap va dudng day siéu cao 4p, cudn sich chi néu qua dé sinh vién
nam duge khii niém co sd.

Do phin 16n Cir nhan cao ding ky thuat nganh H¢ théng dién s& 1am viec
tryc ti€p vdi ludi phan phdi dién, nén cdc vin dé vé ludi dién duge trinh bay cu
thé, chi tiét gitip ngiri hoc ndm virng kién thitc dé 4p dung vio thuc (.

N&i dung cua gido trinh duge phan ra cic chuong nhu sau: '

Chuong 1: Khii quit vé luéi dién. ‘
Chirong 2: So dé thay thé va thong sé caa luéi dién.
Chuong 3: Pac tinh truyén tai dién nang.
Chirong 4: Tinh todn ché do xdc lap cia luéi phan phéi.
Chuong 5: Tinh toin ludi h¢ thong va luéi truyén tai,
Chuong 6: Chon tiét di¢n day dan trong thiét ké lwéi dién

- Khai quit vé quy hoach thiét k& ludi dién.
Chuong 7: Van hanh he6i dién.

Neéu ndm vitng néi dung trinh bay trong cudn sdch ndy, sinh vién dé dang doc
duge cdc tai liéu nang cao vé ludi dién trong va ngodi nude. Viec md ong, dao sau

kien thic 1a rat cdn thi€t néu sinh vién mudn phat huy dugc kha nang 1am viéc sau
khi 16t nghiép.



Gido trinh Ludi dién duge bién soan nhim phuc vy hé Clr nhan cae ding nginh
Hé thdng dién nhung ciing rat thiét thuc cho hé k¥ su, gido vién va cic cdn bo dang
cong tic trong nganh Dién. '

Trong qud trinh bién soan gido trinh, mic di di c¢é nhiéu ¢& ging nhung
chic chén khong trdnh khdi hét khi€m khuyét. Téc gia hoan nghénh moi ¥ kién
déng g6p cho nodi dung cubn sdch dé 14n tdi ban sau dugc hoan chinh hon. _
Mol ¥ ki¢n déng g6p xin duoe giti vé& Cong ty C8 phan Sich Dai hoc va Day
nghé (HEVOBCO), 25 Han Thuyén, Ha Néi.

TAC GIA



Chuong I
KHAI QUAT VE LUGI PIEN

1.1. DINH NGHIA VA PHAN LOA! LUOI BIEN
1.1.1. Binh nghia va cau tric co ban

Dinh nghia: '

Lioi dién la bo phdn cia hé théng dién Idm nhiém vy tdi dién tiv cdc nguén
dién dén cdc thiét bi ding dién. Luéi dién bao gdm cic day din dien, céc may
bién dp va cdc thi€t bi phuc vu khdc nhu: thiét bi déng cit, thiét bi bio vé, thiét
bi bl doc, bd ngang. thi€t bi do ludng va thiét bi diéu khién ch& do lam viec,...
Cic 1hiét bi nay duge sc“ip xCp wén cdc duong day tdi dién va cic tram dién nhu
tram bién dp, tram cdt. Cc thict bi tao thinh luéi dién duge goi chung la cic
phin tr coa ludi dién.

Nguén dién bao gém cdc 'nha mdy dién (nhiét dién, thuy dien va dién
nguyeén tr) va cdc tram phdt dién (diezen, mat trdi, sife gié...). Cdc thiét bi ding
dién nhu dong co, dén dién, thiét bi sinh nhiét... do cde hd ding dién (nha &, xi
nghiép, nhd hang, céng $3...) quan 1y. Cdc thidt bi dung dién, cdc ho tiéu thu
dién con duge goi chung 1a plus tdi dién.

Trén hinh 1.1 m6 ta s¢ d0 1udi dién va he théng dién.

Cdut triic co bdn c0a lugi dién thé hién trén so do:

Trén so d6 ta thdy dién ning duge sin xuit ra & cic nha mdy dién, sau dé
dugc dua Ién 1u6i dién dién dp cao bang mdy bi€n 4p ting 4p & tram bi&n 4p nha
mdy dién, sau do dién nang dugc dua di qua nhiu b phan ludi dien dén tram
bi€n dp cudi cling 1a cde tram bién dp phu (i (tram bién dp phan phdi), tram
bién 4p nay cung cdp dién cho cdc thi€t bi dung dién qua luéi dién ha dp. Cac
tram bi€n dp O gitta hai loai tram bi€n 4p nay dugc goi 12 cdc tram bi€n 4p trung
gtan. Tram bi¢n dp 1dn dién 4p cao va siéu cao goi 12 tram bién 4p trung gian
khu vyc, tram bi€n dp cap dién cho luéi dién trung dp goi 12 tram bién 4p trung
gian dia phuong.

Ngoai cdc nha mdy di¢n, cdn ¢6 cdc nguén dién nhé hon goi 13 cic tram
phdt di¢n nhu thuy dién nho, phong dién...

Tren lusi dién con c6 céc tu bl dé can bing cong sudt phin khang hoac
giam ton that dién ning. :



Nguén dién -
nha may dién

- Tram bién ap nha
&, may Jign: tang ap

Budng day dié
220-500kY

(bD)

“Thiét bi linh hoat hoa
G idn(FACTS) -

‘,\ Tram bién ap trung gian -
khu vyc: glam ap

Ludh truyén tai:
10 - 220kV

Ludi phan phdi:

Tram bién ap phy tai:
(D) giam ap{tram phan phdi) (~) Tram phat dign
(B0} KD

Ludi phén phéi:
trung ap: 6 - 35kV

Ha tiéw thy dign 10n:.
xi nghiép, doanh nghiép...
L udi phan phai w HO tiéu thy 'dién nhé:
ha ap:380/220V nha &, cifa hiéu, trudng hoc...
Hinh 1.1
Trén cdc dudng day siéu cao dp S00kV con phai dat cic ty va khdng bu dé
dudng day cd thé lam viéc duoe.
Trén cdc dudng day cdp c6 thé cd cdc khing dién doc dé han ché dong dién
ngin mach.

Trén ludi dién con cé cdc thiét bi diéu chinh dién 4p hoic dleu chmh phan
bo cong sudt (FACTS ~ flixible AC transmission system).

Luai dign duge sir dung hién nay 12 ludi dién xoay chiéu 3 pha: dién nang
duge ruyén trén dudng diy gém 3 day dén dien goi 1a 3 pha.

Ludi dién 35kV 1rd 1én 1a lu6i dign 3 pha 3 day.

O 1usi dién trung dp ¢6 2 loai: 3 pha 3 day va 3 pha 4 diay ¢6 thém day
trung tinh, cdn & ha dp nhat thi€l phai ¢6 day trung tinh 12 4 day dé cip dién cho
cdc thiét bi dung dién. Pudng day tai dién ¢6 thé la:

— Dudng day trén khong: cdc day pha dé tran hodc boc cdch digén mong treo
trén cot didn ngoai trdi bing vat cdch dién;

— Dudng day diy cdp: diy din duge boc cich dién, b6 st nhau thianh mot
day duy nhit ¢6 boc cdch dién va.1dp bdo vé ngoai, duge chén trong dit hoiic
treo trén cot.



Toan b cac phdn tit cua lum dién tao thanh cdu triic téng thé clia luéi dién.
D¢ dam bao do tin cay cung cip dien ciu tric tdng thé phdi 1a ciu triic thira:
thira phan tir va thira kha ning lap so dé van hanh. _

Trong vin hanh c6 thé chi cdn mot bo phan phin ur tham gia van hanh, dé
la cdu tric van hanh... C4u tric van hanh 13 bo phan cha ciu tric téng thé, cau
triic van hanh binh thudng dugc lya chon theo diéu kién t&i wu vé k¥ thuat hay
kinh t&. Con ciu tric van hinh sy ¢6 chi y dén an 10an: bio dam diéu kién cung
cip dién cho phép khi su cé.

1.1.2. Dién ap danh dinh va dién ap van hanh c¢da lugi dién

Dién dp danh dinh (hay con goi la dién dp dinh nuic, k¥ hieu U, hoic U,,)
cha lu6i dién 1a dién 4p co s& dé thiét ké va van hanh luéi dién. Dién 4p danh dinh
la dai lugng quan trong nhét ciia luéi dién, né quyét dinh kha ning tai cha ludi dién
ciing nhu két cdu, thiét bi va gid thanh cla ludi dién,

b6i v6i ludi dien c6 2 loai dién dp: dién dp ddy (gitta 2 day pha) va dién dp
pha (gitta day pha va day trung tinh hay dat). Di¢n 4p danh dinh la dién 4p day.
Chi & lu6i dig¢n ha dp m&i dung dién dp pha va gid tri dién 4p nay viét dudi dién
ap day sau diu phan s6. .

Cédc cdp dién dp danh dinh cia luéi dién Viet Nam [a;

o 11a ap: 0,38 /0,22kV — tryc tiép cép dién cho céc thiét bi dung di¢n.

e Trung dp: 6 — 10 — 15~ 22 — 35kV.

e Cao dp: 110 - 220kV.

¢ Siéu cao ap S00kV.

Trén thé gidi con diing cdc dién dp: 60 — 150 — 330 — 400 — 750k V.

S0 di ¢6 nhiéu cap dién 4p trung, cao va siéu cao khic nhau 12 vi 1y do kinh
t&. D¢ tai cong sudt khong d6i néu dicn dp cao thi dong dié¢n s& nhd, chi phi cho
cdch di¢n 16n nhung chi phi lién quan dén day ddn nhd, nguoc lai khi dién 4p
thip chi phi cho cdch di¢n nhd nhung chi phi lién quan dén day din 16n, nhu
vay & c6 dién ap 160 wu cho méi cong sudt 1ai va do dai dudng day. Tuy nhién
trong mot hé thdng di¢n nhit dinh chi sit dung moét s6 cap dien 4p nhat dinh.

Pdi véi cdp dien ap dudi 1000V, khi lya chon dién 4p ngodi 1y do kinh t&
con ¢6 1y do an todn cho ngudi ding dién, vi thé c6 nude ding dién ap 100V
cho luéi di¢n ha dp.

M&i cdp dién dp c6 thé téi duoc luong cong sudt nhat dinh va hoat dong tot
trong khoang cdch nhat dinh.

Dién dp dint nuie cia mdy bi€n dp, thi€t bi phan phéi dién va thiét bi ding
dién c6 gid tri bang hodc gin bing dién dp danh dinh cia lugi dien.

Cdc thi¢t bi dién duge thiét ke theo dién 4p nay. & dién 4p dinh miic, cdc
thiét bj ding dién tieu thy diing cong suat thict k&,



Di¢n dp vdn hanh cla lusi dién c6 thé 16n hon hoac nhd hon dién ap danh
dinh, trong gidi han cho phép. Gidi han trén cila dién dp van hanh U, x4c dinh
bdi dicu kién an toin cho cich dién ciia dudng day dién, d6 ciing 1a diéu kién
chon cdch dién khi thigt k€ dwirng day dién.

Gidgi han max do la:

6kV < U, <220kV thi U, = 1,1.U,, ;
U,y = 500kV thi U,,, = 1,05.U,

Gi6i han dudi Uy, 1a do diéu kién diéu chinh dién dp & cdc tram bin 4p, -
dién dp nay phai du dé c6 thé dat duoc dién dp yéu cdu & ddu ra cha bién 4p.
Gi6i han ndy ciing khodng 5 + 10%:

U g0 €220kV thi U, = 0.9.U y ;
Uty = 500KV thi U, = 0.95.U 4,

Neéu di¢n 4p & cdc nit tai xudng thdp dudi 70% U, thi ¢6 thé xay ra hién
tuong: sup dd dién 4p rat nguy hiém cho lugi dien.

G lugi dien ha dp gi6i han trén va dudi do tiéu chudn chét luong dién ip
quyét dinh.

NEu ludi dién trung dp cdp dién truc lié’p cho thiét bi ding dién thi giéi han
di¢n dp clng do tiéu chudn chat lugng dién dp quyét dinh.

1.1.3. Phan loai lugi dién

Ludi dien duge chia thanh cdc loai theo cdc tinh chdt k§ thuat, doi tuong
phuc vu hoac phuong phip nghi¢n citu:

1. Theo tinh chdt dong dién

— Luéi dién xoay chiéu.

~ Ludi dién mot chiéu. |

Ludi dién hi¢n nay trén the gidi chll yéu 12 xoay chiéu, he thng dién mot
chiéu mdi duge dp dung han ché trong mot s6 nude. Cic phén loai ti€p theo day
12 cho Judi dién xoay chiéu.

2. Theo chitc ndng

— Ludi h¢ thong: N&i lién cdc nhd mdy dién v cdc tram trung gian khu vuc
tao thanh h¢ théng dién, ludi dién ndy c6 yéu cdu do tin cay rat cao nén cé nhiéu
mach vong kin va vin hanh kin. Luéi dién he thdng c6 dién dp cao va siéu cao.

— Ludi truyén tdi: Tai dién tir cdc nha mdy dién hoac cdc tram khu vuc dén
cdc tram trung gian dia phuong, 1udi dién nay c6 mach vdng kin don gian va cé
thé van hanh kin hodc hd. Ludi dién nay c¢é dién dp 35, 110 hay 220kV.

— Ludi phan phéi trung dp: Pua dién nang tir cdc nguén dién hay céc tram
trung gian (dia phuong hay khu vyc) dén cdc tram phan phdi phu tdi (goi tar 1a
tram phan phoi hay tram phu tdi).



3. Theo dién dp ' 3

— Ludi dién cao va siéu cao 4p; '
~ — Ludi dién trung 4p;

— Ludi dién ha 4p.

4. Theo pham vi hogt diong

— Luai dién do thy;

- Lu6i dién néng thon; ,

— Ludi dién xi nghiép va dan dung.

5. Theo céng nghé

— Ludi dién trén khong;

— Lu6i céip.

6. Theo su phdt trién :

a} Ligi dién phdt trién hay liéi dién dong: 12 luéi dién cung cdp dién cho
phy i luén phit trién theo thoi gian va khong gian. _ \

b) Luci dién bdo hoa hay i dien tinh: cung cdp dién cho phu tai ¢& dinh,
khong phit tri¢n theo thyi gian va khong gian.

Vi du vé luéi dién tinh:

— Ludt di¢n cung cidp dign cho mot xi nghi¢p, phan xudng, nha cao ting,
khach san, clra hang... _

— Ludi dién cung cdp dién cho mot khu vue dan cu én dinh (& cdc nude
phdt trién cao);

~ Ludi dién chi€u sdng dudng phs,

Ngoai cdc loai ké trén, I ludi dién phdt trién. Néi chung lugi dién phat
trién bao gdm cac luoi dién tinh va dong.

1.2. SO DO LUO1 DIEN
1.2.1. Ludi hé théng

Ludi dién h¢ théng ndi lién cic nha mdy dién v6i nhau va véi cic nit phu
tat khu vue - cdc tram bién 4p trung gian khu vuyc, tao ra hé thong dien.

Ludi h¢ thdng rat quan trong (hinh 1.1), né c6 nhi¢m vu tao thanh hé thong
dién v dim bao an toln tuyét d6i cho né. Do d6, luéi h¢ théng phai ¢6 do tin
cly rat cao. PE dat duoc didu nay, lugi hé thong phéi cé nhiu mach vong kin va
van hanh kin. Ludi h¢ thong phii duge bao vé 6t nhat, cac bio vé role phii ¢6
dv phong nhiéu 18p va phai cé tinh lién dong, dam bao cho cdc sy ¢ xay ra
duge tri¢t tieu ngay khong gay ra su ¢6 lan truyén din dén tan rd he thong dién.

Do phai tdi cong sudt 1on nén tusi he théng ¢6 dién dp cao va siéu cao.

Di¢u khi¢n hoat dong cia 1u6i h¢ thong rét phic tap, hoat dong ciia ludi he
théng gan lién véi hoat dong clia cac nha mdy dien.



1.2.2. Luéi truyén tai (hinh 1.2)

La phan luéi dién tir cdc tram
trung gian khu vyc hodc tir thanh
cdi cao dp cdc nha may dién cung
cdp dién cho céc tram trung gian
dia phuong. Ludi truyén tai it chiu
trich nhiém déi vai an toan cua hé
thdng dién, nhiém vy chinh cba nd
la dam bao cung cdp di¢n tin cay
cho phu tai. Mic tin cdy cta Judi
truyén 1ai khong ddi hdi cao nhy luéi he théng. Do d6 thong thudng mdi tram
rung gian dia phuong dugc cap dién bdi 2 dudng day tir 2 ngudn doc 14p 12 thoa
min diéu kién d6 tin cay. Tuy ludi truyén ti cé cfu triic kin nhung ¢6 thé van
hanh ho va thudng van hianh hd. Néu van hanh kin tén that dién nang s& nhd vi
cong suat duge phan bé déu cho 2 19, nguge lai khi van hanh hd thi dong ngén
mach & cic xudl tuyén trung 4p nhod, it nguy hai cho ludi dién (trén so d6 chi vé
cdc mdy cit dé thuc hién van hanh kin hay hd).

Ba dang thudng thay nhat cia ludi truyén tai la:

a) 1lat dudng day song song tir 2 thanh cdi clia tram bign dp ngudn (hinh 1.2a);

b) 1lai dudng day tir 2 ngudn riéng (hinh 1.2b);

c) Mach vong kin don gian tir 2 thanh cdi cia tram ngudn (hinh 1.2¢). Tir
thanh cdi cao 4p cla cdc tram ndy c6 thé kéo dudng day cdp dién cho cdc tram
trung gian khdc.

Ludi truyén tai ¢ dién dp tir 110kV ud [én.

Hinh 1.2

boi véi luét dien 110kV
trg 1&én (hinh 1.3): Khi pha ¢
cham dat thi cot va xa mang
dién 4p pha ¢, do do6 trén
chudi st pha a va b ¢6 dien dp
day (U, - U, va U, - U), cich
dién do d6 phai chon theo
dién 4p day.

Pé 16t kiém cach dién

-|||—/

Cot

ngudi ta ndi dit trung tinh
Hinh 1.3 ' mdy bi€n 4p, khi doé néu

1 pha nao d6 cham dat sé gay

ngén mach 1 pha vi dudng day duge cit ra, bao dam an toan cho cdch dién, nhd
d6 cich dién ciia dudng day duge chon theo dién 4p pha lam cho dudng day
ré hon nhiéu so v&i khong ndi dat. Tuy nhién, do tin cdy cia judi dién s& bi thip
di vA duge bi lai bdng cdc bién phdp khdc nhu ludi dién ¢6 do du phdng cao
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hon, Ngén mach c6 dong 16n lam moi dudng day cho nén dong ngan mach 1
pha ¢4 the duge didu ti¢t bang cich chon s6 luong cdc ndi dat trung tinh duge
ddng trong titng ché€ do van banh, do dé nsi dat trung tinh cdc mdy bién dp day
cudn duge thuc hién qua dao cich ly, con trung tinh cdc mdy bién dp tr ngiu
phili néi dat tryc ti€p khong ¢6 dao cich ly. '

1.2.3. Ludi phan phdi dién trung ap

1. Cong ngh¢ phan phéi dién trung dp

C6 2 loai cong ngh¢ 1udi phan phéi dien trung dp dugc sir dung trén thé gidi
v & Viét Nam:

) Litdt phan phéi dién 3 pha 3 ddy (3p3) (hinh 1.4a), ludi nay chi c¢6 3 day
pha, cic may bi¢n dp phan phéi dugce cdp dien bang dién dp day.

Kh6 khin vé k¥ thuat chia ludi dign nay la khi mot pha cham dat, néu dong
dién cham dat do dién dung cia cdc pha d6i vé6i dat 16n s& xay ra hé quang lap
lai, hién tugng nay gy ra qud dién dp khé 16n (dén 3.5 lin Uy, pha) ¢6 thé 1am
hong cdch dién coa dudng day hoac mady bién 4p.

D¢ khic phuc ngudi ta phii noi dat trung tinh clia cdc cudn day trung 4ap, diy
la n6i dat ky thuat (cung vdi nsi dat luéi cao ap, goi chung 12 ndi dat lam viec).

Trung tinh cha phia trung 4p duge ndi dit theo mét trong cic cach sau:

— N&i tryc (iép xudng dat: Loai trir hién tuong hé quang 1ap lai bing cdch cét
ngay duong day vi liic niay cham dat s& gay ra dong ngdn mach rit 16n. Bat 1gi cha
cich nét dat nay la dong di¢n ngin mach qud lén gay nguy hai cho lugi dién, va
gay nhi¢u thong tin.

— N&1 dat qua tong ué: dién trd hode dién khing nhim giam dong ngin
mach xuéng mic cho phép. :

— NOi dat qua cugn dap hé quang: dien khing cia cuén dap hé quang (con
gol 1a cudn day Petersen) tao ra dong dién dién cam trigt tiéu dong dién dién
dung khi cham dat lam cho dong dién 16ng di qua diém cham dat nhé dén muc
khéng gay ra hé quang lip lai. Do dé khi xay ra cham dit mot pha ludi dién vin
vin hanh dugc.

Trén hinh 1.4¢ 12 so do 1ugi dién khi cham dat 1 pha. Trong trang thdi binh
thutng, ¢6 3 dong dién gilta cdc pha va dat do di¢n dung pha — dat C,_, sinh ra,
nhung 3 dong nay triét tiéu nhau nén khéng c6 dong dién di vao dat. Khi 1 pha
cham, vi du pha ¢ cham dat thi dai mang di¢n dp pha ¢, dong dién do dién dung
pha ¢ I = 0, do d6 xuat hién dong dién dien dung le= I, + I di vao diém
cham dat va giy ra hé quang. N&u cé néi dat trung tinh may bién dp thi khi pha
¢ cham dit s€ xuat hién dong dién trong mach pha ¢ qua noi dat [, va ciing di
vao diém cham dat, khi d6 dong dién di vao dat sé 1a I,= L, + I.. Néu n6i dit
true t€p hay qua dién rg, dién khing thi dong nay ¢6 gid i khd 16n (ta dong
ngdn mach 1 pha) vi lam cho mdy cit diu dudng day cit dudng diay cham dat
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khoi nguon dién. Néu 12 cudn dap hd quang thi déng ndy s& 1a dong dién cam I,
nguge pha véi dong I, tao ra dong dién tdng L= I, + I ¢6 gid tri rdt nho (xung
quanh 0) nén khong gay hd quang va dudng day khong bi cét dién.

Trong thuc t& ludi dién wén khong 6 — 10kV khong phai ndi dat, luéi cdp
thi phai tinh todn cu thé; ludi dién 22kV trd 1én nhat dinh phai ndi dat theo mot
trong cdc cach trén.

MBA ngudn - Dubng truc pha 3 day
__,{ ? ii 1
Fi
'MBA  Nhanh MBA  Nhanh
a) Ludi dién phy t3i 3 pha 3 pha phutdi Zpha 2 pha
3 pha 3day
M A -~ .
BA nguon Budng truc pha 4 day
' !
i
P e I il s Bt e r ------ - P - T -————

T ¥ ’ 1

E sy g il

1

b) Ludi dién Y
3 pha 4 day MBA v MBA Nhanh 2 pha Nhanh 1 pha
phu téi 1 pha 1 phu tdi 1 pha  +trung tinh  + trung tinh
N&i a5t (ap lai
a
b

e

ARaL]

— Ia

le=lcatIcn
c)

Hinh 1.4
b) Lugi dién 3 pha 4 dday (3p4) (hinh 1.4b), lu6i ndy ngoai 3 day pha con
¢6 day trung tinh, cic mdy bién 4p phan phdi duge cdp dién bang dién dp day
(mdy bi€n dp 3 pha) va dién dp pha (mdy bién dp | pha). Trung tinh cua cic
cudn day trung dp duge ndi dat tryc tiép. Doi véi loat 1udi dién nay khi cham
dat 1a ngdn mach.
Viet Nam hién nay diing ca hai loai a va b.
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2. 8o do luGi phan phéi dién trung dp (ninh 1.5)
A~ Cdc loai so dd hiéi dién trung dp '

bt
b) -Nguﬁn Hj—{ *DD_'_/TE;F'DDD* —

_ _ B0 /78PD 20 .

©) Nouto [EE ! _ ‘BD i /TBiPB * Boirapa\
R
Nguint (] * B0 /TBPB B

R q
Nguén 2 |_D' *DD / TBPg TBFD

b
BD1
€) Ngusn % 5021 ' [ |
TBPR 3]
+# v.

d)

,Z 'I
,I ’t "
------ e SN
f} Nguon Buiing day dy phong
I/ II ,f
’/ ,/ (I

Phén doan LD

g) Nguén 1 | Ngudn 3

Thigl bj phén doan’

Ngudn 4
Hinh 1.5

C6 6 loai s0 d6 co s& lu6i phan phéi trung ap.

a) Ludi phan ph6i hinh tia: ré tién nhung dd tin cay rat th4p.

b) Ludi phan phdi hinh tia phan doan: d¢ tin cay cao hon. Phan doan ludi
phia nguén c6 do tin cay cao do su c6 hay dimg dien cong tac cdc doan ludi
phia sau vi né anh hudng it dén phan doan trude. Néu thiét bj phén doan 1a mdy
cét thi khong anh. hudng, n&€u 1a dao céch ly thi dnh hudng trong thoi gian ddi
néi ludi dien.
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¢) Luéi phan ph6i kin van hanh hé (ludi K/H) do 1 ngudn cung cadp: do tin
cdy cao hon nia do mdi phan doan dugc cdp dién tir 2 phia. Lu6i dign nay cd
thé van hanh kin cho do tin cdy cao hon nhung phai trang bi mdy cat va thiét bi
bao vé ¢ hudng nén dit 1ién. Vin hanh hd do tin cay thap hon mot chiit do phai
thao tac khi su ¢6 nhung ré tién, ¢6 thé dung dao cdch ly tu dong hay diéu khién
tir xa. (J mot s6 nuée da san xudt duge ro le ¢ hudng gid ré, do d6 ¢6 the van
hanh kin). ' o

d) Ludi phin phoi kin van hanh hd cdp dién tir 2 ngudn doc lap. Ludi dign
niay phai van hanh h& vi khong dam bao diéu kién \;ran hanh song song ludi dién
& cdc diém phan doan, khi thao tic ¢4 thé gay ngin mach.

e) Ludi dien kiéu dudng truc, cdp dién cho mot tram cit hay tram bién dp,
tir d6 ¢d cic dudng day cip dien cho céc ram bién ap phu tai. Trén cdc dudng
day cdp dién khong cé nhanh 1€, loai niy c6 d tin cay cao. Loai nay hay dung
dé cip dién cho cédc xi nghlép hay cdc nhém phu tai xa tram ngudn va c6 yéu
cau cong suat 1én.

f) Lugi dién ¢6 dudmg day du phong chung: ¢ nhiéu dudng day phan phai
dugc dur phong chung béi | dudng day dy phong. Ludi dién nay do tin cdy cao
va ré hon la kiéu | dudng day dy phdng cho I dudng day nhut & trén. Loai nay
duoge ding tién 1oi cho ludi dién cdp ngam.

LuGi dién trong thuc t& I3 16 hgp clia 5 loai 1udi dién trén. Ap dung cu thé
cho luéi dién trén khong hay Iudi dién cdp ngdm khdc nhau vad & moi hé thong
dién c6 kiéu so dé riéng. _

Ludi dién cé thé didu khién tir xa nhd he thong SCADA va ciing ¢o thé
duoc diéu khién bing tay. Céc thiét bi phan doan phai 1a loai khong ddi héi biao
dudng dinh k¥ va xdc sudt sy cd rit nhd dén mic coi nhu tin cay tuyét doi.

g) 1é thSng phan phéi dién: day 1a dang cao cdp nhit va hoan hio nhét cla
lugi phan phdi trung dp. Ludi dién c6 nhiée ngudn, nhiéu dudmg day tao thanh
cdc mach kin c¢6 nhiéu diém dat thiét bi-phan doan. Ludi dien bt budc phai diéu
khién tir xa v&i su trg gilip clia may tinh va hé théng SCADA. Dang nghién ctu
loai diéu khién hoan toin tu dong.

Cac diém cét duge chon theo diéu kién tdn thit dién ning nho nha[ cho ché
do binh thudng, chon lai theo rita trong nam va chon theo di€u kién an toan cao
nhat khi su c6. e

B — Luci trén khong

Ludi hinh tia (hinh l..6'ai_) luéi phén doan (hinh 1.6b), lugi kin van hanh hd

(hinh 1.6¢), dudng day cung cip (hinh 1.6d). '
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- A

a) Luéi hinh tia

b) Ludi hinh tia phan doan
TBPE - thiét bj phan doan

TBPE 2
> Y
—_—
. / é é E é Tram frung
e TBP gian khac
86868689686 8
trung gian  \ ( V1
r T
e o068 88
¢} Lugi kin van hanh hd
¥ diém dé nd
13 Bubng day cung cap
Ti X - . f
trunrgg'g:an Buqng day cung cap : Traen phan phdi

trung tam (fram cat)

Hinh 1.6

C — Luwgi ¢dp (hinh 1.7)

O ddu dudng day cdp c6 thé phai dat them khdng dién dé giim dong dien
ngén mach.

Ludi cdp c6 cdu tae phirc tap hon lugi rén khong. Do viéc phét hién diém
sy ¢0 vi slra chita cdp khé hon dudng day trén khong nén ludi cip ¢6 so dé co
ban 12 kin van hanh hé. Cép duge chén trong dit hoic trong cic muong cap chi
ngéc 1én mat dét trong tram phan phdi va duge néi qua 2 dao céch ly néi tiép.
Mét trong s0 dao ndy md d€ van hanh hd,

Lu6i cdp dé thi ¢4 nhiéu dang phiic tap nhim nang cao do tin cay véi gia ré.
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a) Ludi cap kin van hanh hd loai mot ngudn

b) Luéi cap kin van hanh hd loai ligén ngudn

__Capduphong _._____?3 Tram
: dy phang

) Cap lam vigc Tram phan phéi
c) Ludi cap téng hop @6 thi

Ngudn

Hinh-1.7

1.2.4. Ludi phan phai dign ha ap (hinh 1.8)

Ludi phan phéi dién ha dp duge thuc hién bing: dudng day trén khong, cap
ngdm hay cdp treo (day van xoan), trong phan xuémg cia xi nghiép c6 thé diing
thanh din, luéi ha dp trong nha dugc di ngdm trong tudng bing day cap. D€ cé
thé 13y ra ca 2 loai dién 4p 380V va 220V, cudn day ha dp cia mdy bi&n dp phan
phéi c6 so dé ddu day nhu trén hinh 1.8. Ngoai 3 day pha, tir diém trung tinh cla
3 cudn day ha dp cia may bién dp phan phdi c6 them day tht 4 di dén cic ho
dung di¢n, day ndy goi la day trung tinh, dién dp 220V la dién dp cla diy pha va
ddy nay. Trung tinh mdy bién 4dp dugc n6i dat tryc ti€p — day la ndi dat an toan.

C6 2 loai sa d6 ludi dién ha 4p nhar sau: so d6 4 day (hinh 1.8b) gém 3 day pha va
day trung tinh, so d6 5 day gém 3 day pha + ddy trung tinh + day an toan (hinh 1.8¢).

- Luwdi ha d4p 5 day (hinh 1.8¢): 4 day + day an toan 1a ludi c6 d6 an toan cao
nhat cho con ngudi. Khi xay ra cham dién ra vo thiét bi thi ro le so léch d6 nhay
cao (30mA) s& cit dien: Luéi dién ndy cé nhiéu ki€u dang khic nhau, c6 thé
lam chung cho toan luéi ha dp clia mot tram phan phdi, cling ¢6 thé lam riéng
cho timg ho dung dién: nha &, cira hang, cong sé...

Trong lu6i dién 4 day, ngudi ta dam bao an todn bing cdch ndi vo thiét bi
vGi day trung tinh. Khi xay ra ché_tm- dién ra v thiél bi, s& cé dong ngin mach 1
pha 1am nhay thiét bi bao vé, tuy nhién cdn c6 dong ngin mach dii 16n dé thiét
bi déng cit tic dong. Do d6 loai nay khong an toan bing loai 5 day ding ro le
so léch c¢6 dd nhay cao.
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bién ap day, U = 380V
Bién ap pha, U, = 220V
Day trung linh - tt
Trung tinh trfc tiép
ndi d31 an toan
a) Ludi dién ha ap 380/220v
Tram phan phdi
Day pha
| Ini— B
f —
S | | it i1 I e | it ot | el Bt S L TR T
Day \\ ‘\ \\ ‘\ \\ \\
* trung tinh /
Thiét bi 3 pha Thi€l bi 1 pha Day nai dat
dung dién ap day ding dién ap pha  an toan
v thigl bi

b) Ludi 4 day: 3pha + trung tinh

Tram phan phgi

Bao vé so léch

Day pha
H

r—
 — —
f 1 1 1 L
— Ddy trund tinh
_____ CO T TS T e T -
______ e [ it | RN | IS -
* /\ L] L]

X _:}@3

* Déy an todn Day ndi ddt  Thistbi diing dién Cay néi g4t
dé ndi vao  anlocan . an toan
v thiBtbi v thist by w6 thist bj
dung dign goi
la day it

c} Lugi 5 day: 3pha # trung tinh + day an toan

Hinh 1.8

Thiét bi ding di¢n duoc nSi vio ludi dien nhu trén hinh 1.9,
Ludi phan phoi dién ha 4p c6 hinh tia 13 chinh, do 1u6i nay ngén nén kha niing

s ¢6 thap, h ndo cdn ¢6 dy phong thi 14y dien & 2 tram phan phéi ké nhau.

1220V 22071
Bdng co 3 pha d y Déng co 3 pha
dau tam giac ) ’.1: % wa} diu sa0
" R
r : 1
Pha A :' T :
Pha B. : : ;
Pha C : : : :
Trung tinh = —— = = b el i— --------- A---~-- 1:---,»-! ________________
e B e s T
1 1 3
' Gt 0! V tlepha
1 ' ! == Trung tinh ======
Iy 1 b-Epg oo
P! L 1lephe Dén diégn
| 1 == Trung tinh
: : == g5t Béng ca
]
| =~Pha . BG bién thé |—— "
L--l: g';tng 11:1Il 7 vachirhiw | _1.2\"... 1 chigy
Hinh 1.9

2- GTLUGT BIEN
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Cic dudng nhénh ha dp ¢6 thé la:
— Hai pha + trung tinh cdp dién cho mét nhém gia dinh;
— Mot pha + trung tinh cip dién cho mot vai gia dinh.

1.3. CAU TAO CAC PHAN TU CHiNH CUA LUGIE DIEN

Ludi dién cé 2 phin tir co ban chinh: dudng day va tram bién dp. Ngoai ra
¢é tu bl 13 phin tr tham gia truc tiép vio qua trinh phan phéi dién nang. Céc
phan tir diéu khién, bao vé: miy cit, mdy cat 1y déng lat, dao céch ly, ro le bao
vé, thi#l bi chéng qua di¢n dp, khdng bu... di duge trinh bay trong cdc mén hoc
tuong tng nén khong dé cap dén o day.

1.3.1. Budng day

1. Trén khing
— Cot: thép, bé téng ¢l thép.
— S cach dien: sit ding, st treo.

— Cic phy kién khdc: ta chéng rung, thiét bi cin bing di¢n trudng trén
chudi sit, thiét bi chong sét...
~ Day din (h.1.10): day nhom, nhom 13i thép AC, ASCR, nhém hop kim,
nhom 181 chat téng hop, day din rong.
a Day dan
L&i thép

Chat phy

H.1.10
a) Day 1 sgi; b) Day van xodn dong nhét; c) Day vén xoan nhém 15i thép,
d) Day nhém 16i thép c6 chit phy; e) Day dan rong

Poi vdi day din nha ché tao cho bigt:
Tiét dién hiéu dung; .
Ti¢t dien phin nhom va thép (aéu la day AC);
Day tict dién tiéu chudn — mm?:
16:25;50;70;95:120; 150; 185; 240 300; 400; 500..;
Dong dién phdt néng cho phép Io.(A);
~DBién trg don vi (Q/km);
Budng kinh (mm);
Trong lugng don vi (daN/m hay kG/m);
Luc kéo gi6i han (daN);
bién dp dinh mic (kV};
Kha ning qua i vdi day cép.
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Hinh 1.41. C&t va phu kién dudng day trén khéng

2. Cap ngam

C6 the di trong dat, cdc him cdp, tunel cdp, rinh cdp... ¢ cdc bd phan noi

cap, dua cip vao teum. .. {hinh 1.12).
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Hinh 1.12. Hinh v& cép

1. L&t dan dién bing d8ng hay bang nhom; 2. Ldp céach dién cda ting pha:
3. Bai céch dién chung cho ca 3 pha; 4. L.dp vd bao vé bang chi hay biing nhém;
5. Lop dém dudi vo thép; 6. V3 boc bing thép; 7. Lap phil b vé; 8. Lop chén ddy khe hd.

Cau tao clia cdp: Cdp ¢6 thé ¢6 1, 2, 3 hay 4 I5i bing day vin xoin dong hay
nhom. C6 nhi¢u I6p cich dién bing gidy, chit téng hop hay cao su, ngoai c6 vo
bang nhom, ngoai cling ¢6 thé ¢ dai bing bin thép cudn bén ngoai dé bao ve.

3. Cdp treo

Céc cot, day thép cang, cic hop phan nhdnh va ddu phu tii... Cép treo con goi
la day van xoiin, khong ¢6 vo kim loai. ' '

4. Thanh dan, ong ddn

Bang ddng hay nhom cho hréi dién trong nha.
1.3.2. Tram bién ap

Tram bién 4p gém c¢6 mdy bi€n dp va cdc thi€t bi phan phdi, bio vé do |
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ludng va dicu khién... sip dat trong mot h¢ théng nhat dinh lam nhiém vu bién
doi dién dp va phan phéi dién nang.

C6 2 loai tram bién dp: tram tang dp va tram giam ap.

Tram tdng dp chi y&u la & cdc nha mdy dién (hinh 1.1).

Tram giam dp c6 céc loai:

— Tram trung gian Khu vuc, bién déi dién 4p tir cao dp va siéu cao ap xuong cao
ap: 500/220/110, 220/110/6... 35kV, cdp dién cho luGi truyén tai va 1u6i phén phoi;

— Tram trung gian dia phuong, bi¢n déi dién dp tir cao dp sang trung ap:
110... 220/6... 35kV, cdp dién cho luéi phan phdi;

— Tram phan ph6i hay tram phu tai: bién déi dien 4p tir trung dp sang ha dp,
~ cdp dién cho ludi ha 4p.

Miy bi¢n dp c6 cdc loai tuong tng véi tram bién dp: mady bién ap tang dp,
giam dp. Ngoai ra con may bién ap dic biét: mdy bién dp diéu chinh dién
dp (goi tat la may diéu chinh dién ap), my bién dp cich dién c6 ty s bién doi

Hinh 1.13. May bién ap 220kV
Theo cau tao cudn diy c6 cic loai mdy bién dp:

— Mdy bién dp day cudn: c6 cic loai 3 pha 3 day cuén, 3 pha 2 day cudn,
1 pha 2 day cuén;
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- M4y bién ap tu ngdu: 3 pha ¢6 thém cudn diy doc lap, 1 pha.

Ba mdy bi€n ap | pha cao va siéu cao dp dugc ndi vdi nhau thanh may bién
ap 3 pha A€ sir dung. Con mdy bién 4p 1 pha hay 2 pha trung dp/ha dp duge sit
dung truc Gép.

Theo diéu chinh dién 4p cé:
- Diéu ap dudi tai;
— Diéu dp ngoat tai.
M4y bién dp dugc cho cic thong s6:
— LLoai mdy: s0 pha, day cudn hay tu ngiu...
~ Cong sudt dinh mic S - MVA. |
— Bién dp dinh miic cdc phia cao trung va ha — kV.
— Heé théng diéu chinh dién dp: s6 lugng ddu phan 4p, kha nang di¢u chinh
ctua mdi dau, diéu dp dudi tai hay ngoai tai.
— Cdc thong s& thi nghiém:
+ Ton thét cong sudt khong tai, kW;
+ Tén that cong suat ngin mach, kW;
+ Dién dp ngan mach, %;
+ Dong dién khong tai, %;

So 96 ddu gay Sca ab vecto Ky hidu-g6c
Sd cép Thi cdp Sa cip Thircap ~ ddng ha
A B | g a b < B b
X ¥ z v 2 A Cia €| Sac-sac néi 48t-0
A a8 C a =] c B o .
% % % % G| L | [ e
X ¥ Z Cx ¥ z A c 2 Sao-tam giac-11
G A B C a b o a -
T%‘% % '§\§\§ A |/
' A c Sao ndi aft -
X Y Zz X Y z tam giac -11

Bl >
P L | A e
Ay =

b4 s rd Sac sao gy -1
A B C 0o A B C
!WH%B 18/ o
| c Tam giac sao
x Yy Z X Y Z ndi dat-11
Hinh 1.14a
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— Dién trd va di¢n khdng, 2 thong s6 ndy 6 thé tinh tir cdc thong 38 thi nghiém.

T6 ddu day ciia mdy bién dp cdn chon nhu nhau trong mot he théng, céc 16
diu day thuting ding ctia mdy bién dp 2 day cudn cho trén hinh 1.14a.

May bién dp 3 day cudn thudng diing 16 ddu diy: Sao — sao — Oftam gidc 11
(h.14b). Cudn thit ba ludn dav tam gidc dé triét tiéu thanh phén bac 3 clia dong
dién, cuodn ndy c6 thé khong mang tai hoic mang tai nhe cho ty dung... nén céng
sudt nho hon céng suit 2 cudn chinh. Trong truding hgp cudn thit 3 ding cho ludi
dién néi dat trung tinh thi'phai dat thiét bi n6i dat nhan tao trén thanh cii clia
cudn niy.

Thit c8p Cudn thir 3

Hinh 1.14h

1.3.3. Tu bu, khang

La phan tir rit quan trong 1rong ludi dién.
C6 tu bl ngang va ty bl doc, ¢6 khdng dién bt ngang va bii doc ¢hinh 1.15).

Q=Q-0Q,
Tu bl ngang | I » P.Q
. ' Q,
X=X, - X, L
Tu bi doc % | | : » PLQ
X, [
. C
Khang bl ngang l | » P, Q'
QT 34
X=X+ X, _
X, X,
Hinh 1.15

- Ty bd ngang: Vi ly do kinh & cong sudt phin khdng ciia cdc nha may
dién khong di ddp tng yéu cau cha phy tai dién, do d6 trong hé théng dién can
phai dat cdc tw bl nhu mot nguon cong suat phan khéng bd sung. Ngoii ra ty bi
cdn duge sir dung dé gidm t6n that dién nang va d€ diéu chinh dién dp. Chi tiét
vé bl va ty bi trinh bay trong chuong 6 va 7.
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- Tu bl doc:

+ D¢ gidm cam khéng ducng ddy dién nhim muc dich giam tén that dién
dp trong cdc dudmg day dien trung ap qua dai.

+ D¢ tang kha nang tai, giam tén that dién dp trén dudmg day dién siéu cao dp.

— Khiing bii ngang: Hoat dong nhr mot phu t3i cam tinh, dé triét tiéu anh
hirdng chia dung dan ciia dudng day dién siéu cao &p trong ché do min va khong tai.

— Khidng bl doc: giam dong di¢n ngan mach trong ludi di¢n cap trung ap
nhizm chon duge thiét bi phan phéi ré hon.,

1.4. CAC CHE PO LAM VIEC CUA LUGI DIEN
1.4.1. Binh nghia

Téap hop cac qua trinh dién xay ra tren weéi dién trong mot khodng thoi gian
nhat dinh goi 1a ché do lam viée clia ludi dién, cic théng sd xudt hién khi hé théng
digén fam viéc: f, U, [, P Q... tai mdi diém trén lwdi dién 20i 12 thong sb ché do cua
ledi dién. Cac thdng s nay bién thién lién tuc theo thoi gian. Cén cir vao sur bién
thién nay, ché dd duge phén chia thanh ché dé xac 1dp va ché d6 qua do.

1.4.2. Ch& db xac lap

Ché a6 xdc lap 1a ché do trong dé cic théng sb bién déi nho quanh gia tr
trung binh, nén cé thé coi la khéng dbi.

Ché a3 tam viée co ban cha ludi dién 1a ché do lam viée xac lip binh l]]llo'llé,,
trong d6 ludgi dién cung Lap dién cho phu tai dién véi cdu tric ddy du va chit lugng
dién nang dat yéu cau. M3i té hop gid tri cia phu tai dién xac dinh mot ché do xac
[ap cha ludi dién,
Ché dd xéce 1ap ¢6 thé L

— Ché dd xac lap d6i xdmg: dién ap 3. pha bing nhau vé do 1on, goc pha glua
chéing 13 120°

— Ché do xac lap khéng ddi ximg va khong cn bang: dicn ap 3 pha khong
bang nhau, goc pha c6 thé khac 120°.

Néu d6 khéng dbi ximg nho hon mirc cho phép thi coi nhur ché dd ddi ximg.

Trong thuc té, & [wdi dién cao ap trd 1én, db khong ddi ximg va khéng cin
bang duge dam bao ludn nho hon gid tri cho phép nén ché d6 lam viéc cua cac ludi
dién nay luon la ché d¢ ddi ximg.

O ludi dién trung ap 3p3, ché d6 lam viée chi yéu ciing 1a ché do dbi Xing vi
phu tai ldy qua may bién ap 3 pha va phia ha 4p cac hd dung dién dugc phan chia
déu cho cac pha, néu ¢6 cic may bién ap 2 pha thi chiing cling dugc phin chia cho
cée pha sao cho d§ khong ddi xirng nhd hon gia tri cho phép. Ché dd khéng dbi
xitng chi dugc xét dé kiém tra dd khong ddi ximg khi cn.
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O ludi dién 3p4, do cac phu taj 1dy qua may bién ap 1 pha nén dé xay ra ché
dé xéc lap khdong dbi ximg vi cac may blen ap phu tai khé phan bd khong déu cho
cac pha. Trong qua trinh phén chia cac may bién ap phu tai cho cic pha phai tinh

“dén ché do khdng déi xing.

O ludi dién ha ap 3p4 ché 46 xac lap trén duomg truc 3 pha 4 day ¢6 thé [a déi
xing hodc khdng tuy theo phian bd phu tii, trén cac nhanh 2 pha + trung tinh chéd
dd la khéng déi ximg.

Trong cac ché do xac 13p thi cc ché dd sau dugc quan tim nhiéu nhat,

aj Ché d¢ max 1a ché db ding dé chon hoac kidm tra ky thuat diy dan va thiét
bi phan phdi dién, tinh tdn thét cong sudt va 15n thit dién ning. Ché dé max con
can dé kiém tra can bang cong sudt phan khang trong h¢ thdng dién, chon thiét bi
bu cho dudng diy siéu cao ap.

— Trong ludi dién trung ha 4p phan biét:

+ Ché d¢ max cii timg phan tir clia uGi dién: 1 ché d6 cia ludi du;n trong do
cdng sudt di qua phin tir ¢6 gia tri max.

+ Ché dg max chung cuia huci dign: 12 ché d6 cua ludi dién trong dé: mirc dién
ap trén ludi dién 13 thip nhit, tdn that cdng sudt rén toan ludi dién 1 [én nhat.
Cong sudt di vao lugi dién trong ché do niy la 16n nhat.

N6i chung ché d¢ max ri¢ng cuia tirng phan tir v ché dd max chung cua ludi
di¢n khong xay ra ring nhau vé thdi gian vi cdng sudt yéu ciu max cua phy tai
khéng xdy ra dong thoi.

= O 1ugi dién truyén tai va hé théng cic ché do max ndy tring nhau: cong
sudl yéu cau max cla phy tai xay ra déng thoi.

by Ché g min 14 ché dé ctia ludi dién trong 46 mirc dién 4 ap trén toan ludi dién
thap nhit, truong hop riéng 1a ché do Hwng tai trong d6 cong suit cac nit tai = 0.
Trén duong day siéu cao ap dai dién ap cudi dudng ddy cdn cé thé tang cao nguy
hiém. Ché d6 nay duge tinh dén dé kiém tra cén bing cong sujt phan khang trong
hé thdng dién, chon thiét bi han ché dién 4p ting cao trén dudng diy siéu cao ap,
tinh (0an diéu chinh dién ap cho ludi dign.

c) Ché dg xée Idp sau sir co (goi ldt Ia ché do su cd) 1a ché d6 xdc lip khi m6t
hay hon 1 phan ti ludi dién bi sy ¢ khong tham gia vén hanh. Ch&€ do su o6
thudng duoe quan tim nhit 1a che do sy ¢ xay ra & thoi diém max chung. Ché 46
nay dung dé kiém tra k§ thudt cic phin tir coa luéi du;n diéu chinh dién ap va
© kiém tra cdn bing cdng suit trong hé thng dién.

1.4.3. Ché dé qua do

La ché dd trong d6 cac thong 56 ché do bién déi nhidu theo thai gian.
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— Ché d6 qua dd binh thudmg: xay ra khi phy tai bién dbi gia tri yéu cdu do
quy lut sinh hoat va san xuét, khi do dién ap ciing bién ddi theo, khi phuy tai dimg
& gia tri méi thi dién dp cling dimg 1ai & gid tri cho phép nhd ¢d hoat ddng ciia thiét
bi di¢u chinh dién ap.

—Ché dd qua do sur cb xay ra khi nrran mach cham dat pha trong ché 46 nay
dong dién va dién ap bién déi manh, lui dién c6 thé phai ciit bo phan sy ¢ dé dam
bao an toan, dua ludi dién vé ché d xde Idp sau s cé.

1.5. YEU CAU BO!1 VOI LUGI BIEN VA KHA NANG TAl CUA LUGI DIEN

1.5.1. Yéu cau vé ki thuat va kinh t& déi vai ludi dién

Yéu ciu téng quit doi véi 1uéi dién 1a: Cung cdp dién ning cho phu tai voi
chit luong dién nang dim bio, do tin cay cao, an todn va dem lai cho doanh
nghiép dién lgi nhudn cao nhil trong toan bé thoi gian van hanh. D6 vl ludi
di¢n tinh d6 12 thoi gian tudi tho k§ thuat, sau thdi gian nay dudng day hay mdy
bién 4p duge thay mdi. D6i véi ludi dién phat trién 12 théi gian quy uéc 15, 20
nam. Loi nhuin 161 da ¢6 thé dugc thé hién qua gid thanh tai dién trung binh
trong thoi gian s6ng cta ludi dién 12 16i thiéu.

Chat luong dién nang, do tin cay cung cdp dién va an toan cho thi€t bi
phan phéi dién, ngudi van hanh vd ngudi ding dién duge xem 1a cic diéu kién
k¥ thuat bit budc phai dam béo.

Cac diéu kién vé an toan va chat lugng dién ning. duge thé hién dudi dang
cdc tiéu chuan k¥ thuat bit bude trong cic tiéu chuin nha nudc hodc quy pham
trang bj va van hanh ludi dién:

"~ Chit lugng dién nang bao gém:

+ Chat luong dién 4p, dugc do & noi dimg dién: dién dp cip cho cdc thi€t bj
ding dién phdi thoid man cde tiéu chudn vé do leéch so véi dién dp dinh muc, do
dao dong, d¢ khong d6i xtng va khong sin.

Khi thiét k& luéi dién ngudi 1a thudng dung chi tidu chat lugng dién dp gidn
tiép: d6 12 t6n that dién ap AU 16n nhdt cho phép trén cidc loai ludi dién trong
ch& do binh thudmg va ché do sau sy ¢d. .

+ Chat luong tin s6: tin s6 phdi thod man cdc tiéu chuin vé do léch va do
dao dong. Chi tiu nay 1 chung c&ta h¢ thdng nén khong xét dén trong cdc bai
todn rigng cia ludi dién.

— An toan dién gém c6 an toan cho thiét bi phan ph6i dién, cho hé théng
dién vi cho ngudi van hanh va dung dién: '

+ Dong dién di qua thiél bi dién phan phdi dién phdi nhd hon gid tri cho
phép I, ctia day ddn. NEu déng dién qua 16n s& gay phat néng lam hong thiét bi.

+ Dién dp & moi noi trén ludi dien phai nhd hon gia tri cho phép, néu cao
qud c6 thé gay phéng dién 1am hong thiét bi phan phdi hoidc gay mat di¢n.
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+ Quid dién 4p khi quyén va ndi bo ciing ¢6 1t é gay hong thi€t bi phan phéi
dién va (hoic) gay mat dign.

+ Dong dién ngan

) . Chi phi téng
mach ¢6 thé phd hoai Chiphi g
lir(!.'fl dlén . Chi phi dau tu
+ MAat an toan cho dé nang cao
. » . N . . ddtin cay
h¢ théng dién 1a: mat 6n !
dinh tinh, 8n dinh dién :
ip, do qua tai h¢ thong, ! Chi phi do mat dign
do sir ¢6... i -
+ Nguy co ngudi bj Mfflfui‘i]ﬂl;év - M tin cay
dién giat dudi mic ¢ -
:n g1at dudt mic cho Hinh 1.16

phép, diéu nay thé hién
qua cdc tiéu chudn vé khodng cich dudmg day voi dat va xung quanh, tidu chudn
ndi dat,...

+ Chi tiéu 16n that dien ﬁéng ving quang: tén tht dién nang do ludi dién
phong vao khong khi khi cudng do dien trudng trén bé mat day ddn qud cao rat
- 16n, nén dé han ché 16n that ving quang ngudi ta quy dinh tict dién 16i thiéu cho
i dien 110kV 1a 70mm?, lusi dien 220kV 1a 240mn??, vi xem day la didu kien
bit buge khi thiét k& luéi dién. ' '

Cdc gid tri gidi han néu wrén 1a cic chf tiéu kv thudt ma luéi dién phdi dam bio.

-+ Chi tiéu do tin cdy cung cip dién duge xem xét chon mic tin cay hop ly
ve kinh t&, viéc ndy 6 thé dugc thue hién khi chon phuong dn fudi dién hoic
duge quy dinh nhu mot tieu chudn k¥ thuat bit buse. Mic tin cay hop 1y duoe
thé hién trén hinh 1.16, d6 1 mite tin cdy tng voi tdng chi phi do mét dien va
chi phi nang cao do tin cay nhd nhat.

Muc tieu trén dugc the hién trong quy hoach thict k& va van hinh.

Trong quy hoach: chon két cdu luéi dien t8i wu cho khoang thai gian nhat
dinh. Chi tieu gid thanh tii dién nhd nhat khong (hé xdc dinh tryc (i€p ma thé
hi¢n qua cde chi tiéu kinh t€ khic duge ding trong quy hoach.

Trong thi¢t k&: chon thiét b chinh, thigt bi diéu khién, bio ve... va giai
phipthuc hién 61 vu. .

“Trong van hanh: diéu khién van hanh sao cho cde chi tien k¥ thuat dam
bao, chi 1iéu kinh (&, kinh 1€ dat gid tri 16t nhat, chi ticu d6 13 (6n that dién nang
nho nhit, 16n that cong sudl trong ché d6 max 1a nhd nhat.

1.5.2. Kha ning tai ca.ludi dién

Khd nang tai cia luéi dicn 1a dong dieén hoac cong sudt ma duding day hay
mdy bi€n dp tai dugc ma khong vi pham cdc tiéu chwin k¥ thuat di néu trén:
khong gay ra cdc nguy hai cho ban than, cho hé théng dién va phu tai dién.
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PolL véi 1uéi hé thong va truyén tai: kha nang tai 12 gidi han nhiét cla
dudng day va mdy bién dp va diéu kién én dinh tinh clia hé thong dien. Khi
nang nay duge cho bing cong suat ty nhién cla dudng day, d6 1a cong suat
thuan loi nhat cho hoat dong cua dudng day va dudng day duge thiét ké theo
cong suét nay. Diu kién 6n dinh duge tinh riéng cho cdc trudng hop cu thé.

Kha nang 1ai clia dudng day cao 4p theo cong suit ty nhién la:

Khad nang tai cha dudmg day tir 110kV tr0 1én tinh theo cong suat tr nhién

nhu sau:
Cong sudt ty nhidén — MW

Ugn — KV Ph?m vi Pudng day trén khéng vdi s sgi trong 1 pha| Cap

" hoat dong — km :
1 2 3 4

110 30100 30 300
220 80 — 300 120 160 1200
330 200 - 800 270 360 410 -
400 300 — 1000 - 550 - -
500 500 — 1500 600 800 S00 950 -
750 dén 3000 - - - 2100 - 2500 -

O 1u6i dién phan phdi trung ha 4p khi nang tai duoce tinh theo diéu kién
phdt néng va diéu kién dién ap, t6n thit dign dp trén dudng day phai nhé hon
gid tri cho phép, AU, trong di€u ki¢n binh thudng va su cd, ¢é nhu viy mdi
dam bio duge chit luong dién dp & phu tai.

Kha nang tdi cha luéi phian phoi tinh theo cong suat va do dai tai dién:

o Cang sult tdi max S, Pé dai 1dn nhit
B'_‘";:p Tinh chit dudng day [MVA] [km}
CBBT CODSC 1 phu tai | 5 phu tai

6 Cap f = 240mm? 4,2 5,45 5,55 7.6
Trén khéng A — 120mm? 39 39 1,35 2,25
10 Cap f = 240mm? 6,15 8 8,35 13,9
Trén khang A — 120mm? 6,5 6.5 2,25 375
22 Cap f = 185mm? 10 10 15,7 26,2
Trén khéng A — 120mm? 13 13 45 7.5

Chii thich:

CBBT: ch€ do 1am viéc binh thudng.

CDSC: ché€ do lam viée su ¢o.

Cong sudt tai max S,,,, tinh theo diéu kién phit néng cho phép.

¢ dai Ion nhat tinh theo S,,, va AU, = 6%, cos@ = 0,9, mét phu tai thi dat
& cudi con 5 phuy tai phan bé déu doc dudng day.

D36i vdi 1udi trung ap c6 trung tinh khong tiép ddt, do dai téng clia cic dudng
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day thuoc mot tram trung gian bi han ché béi diéu kién han che dong dién cham
dit I, do dien dung cla dudng diy gay ra. Vdi luéi 6kV 1. phai nho hon 30A, lusi
10KV nho hon 20A, hudi 20kV nhod hon 15A, 1uéi 35kV nho hon 10A.

béi voi ludi cap va wen khdng d6 dai giGi han[km] cita dudng day la:

P Tigt dién day [mm?) - Bidn ap [kV]
i 6 10 20 35
50 51 26 6
. 70 42 22 5.3 2.7
Lusgi cap | 95 36 20 48 2.4
120 33 18 4,4 2.2
150 27 15 40 2,0
240 20 11 _ -
Luéi trén khang 1300 | 600 200 85

Tir bang trén ta thay Wéi cap 20kV vi 35kV phai ndi dat trung tinh vi do
dai cdn thiét 16n hon nhidu do dai gi01 han wrong bing. Luéi 6kV, 10kV ciing
phai tinh dén néi dat cdp néu t8ng do dai cip 16n.

1.6. PHY TAI PIEN

16.1. Thiét bi dung dién

La cdc thi€t bj bién ddi dicn ning thanh cdc dang nang luong hitu ich khac
d¢ sit dung. C6 5 nhém thiét bi dung dién:

I. Dong co cdc loai: déng bg, khong déng bs... bien dién nang thanh co
nang dimg cho céc mdy cong cu.

2. Thi€1 bi sinh nhigt: dun nude, 16 sudi, 1o nung...

3. Thiét bi chiéu sdng: den dién cdc loai. _

4. Thiét bi di¢n hod: 1o dién phan, ma dién, nap acquy...

5. Thi€t bi chinh Ivu (nin dign). '

Céc thiet bi diing dien duoc thigt k& theo dién 4p ha dp, mot s6 dong co
cong sudl 16n hodc 10 dién thiét ké dung dién trung 4p.

Cdc thiet bi ding di¢n 14y cong sudt tic dung tir ugi dien dé bigh déi thanh
ning lugng hitu ich. Mot s6 (hiét bi nhu cic dong. co con cin cong suat phan
khing cam tinh dé tao ra tir truding can thiét cho su bi€n do6i niing lugng.

M&i thiét bi diung dién cho biét dién dp dinh mic {thudmg bing hoic 16n
hon mét chiit dién dp danh dinh cia lugi dién urong tmg), cong suat tic dung
dinh mic hojc dong dién, cosp (dé tinh cong sudt phan khang dinh miic) va céc
thong s6 cin thi€t khdc. Khi di¢n ap ludi dién bang gia tri dinh mife ca thiét bi
thi cong suat sir dung bang cong sudt dinh mdc, néu dién dp lu6i dicn khic di
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thi cong sudt st dung thue 1€ s& khdc di. Cong sudt tic dung va phin khang thyc
diing ca thiét bi dung dién la ham cha dién dp ludi dién trén cyc cua ching va
tdn s6 cla hé théng dién.

Khi khai dong, dong dién st dung cla thiét bi dimg dién ¢6 thé rit cao so véi
dong dien dinh mitc. Dong dién 1am viéc binh thudng ¢6 thé duoc diéu chinh theo
nhu cdu cta qud trinh cong nghé, ¢6 thé nhd hon hode bang dong dign dinh muic.
Viee déng, cit thi€t bi diing dién phu thude vao nhu cdu clia nguti dung dién, vao
qud trinh san xudt va sinh hoat. C6 thi€t bi diing dién duge doéng, cét vao khodng
thoi gian nhét dinh trong ngay (dnh sdng cong céng...), nhung cling c6 thict bi
ding dién ¢6 ché do dong cat ngdu nhién (d6 dién trong gia dinh).

Cédc thong s0 clia thiét bi ding dién ding dé thiét k&€ dudng day dién cap
di¢n cho ching. .

1.6.2. Binh nghia phu tai dién

Phu tai dién [ cong sudt tic dung P va cong suat phan khing Q yéu cau doi
v6i luGi dien & dién 4p va tin s6 danh dinh tai mot diém nao do trén u6i dién (goi
la diém dau phu tai) va trong mot thoi diém hoac mot khoang thai gian nao d.

Danh tir phu tai con duge dimg chi cic ho dung dién ndi chung.

Phu tai bao g6m cong suit ciia cdc thiét bi dung di¢n va 1dn that cong suit
trén ludi dién tir diém ndi thiél bi ding dién dén diém ddu phu tai.

Phu tai tdc dung P dugc sir dung dé sinh ra cong hifu ich trong cdc thi€t bj
ding dién nhu: dnh sing, dong lyc, nhiét... va bl vao ton thit cong suat trén ludi
dien. Cong sudl tic dung doi hoi & ngudn dién nhién liéu so cép.

Phy tai phan khdng Q 1a cong sudt phan khing cam tinh, sir dung dé gay ra
1ir trudng trong cde thi€t bi diing dién nhu cic dong co va trong mdy bicn dp...
Pien truomg sit dung mot lugng ning luong duge 1y tir ngudn dién khi phu tii
bat ddu hoat dong (déng dién), ning lugng nay khéng bi mit di, né chi dao
dong giffa tir irudng vd ngudn (mdy phdt dién). Trong 1/2 chu k¥ tir trudng phat
nang luong vi 1/2 chu k¥ ticp theo né nhan nang lugng, noi tam giir nang lugng
nay chinh 13 ngudn cong sudt phin khdng: mdy phdt dién hodc ty di¢n, so di
mdy phat v tu dién tam giit duge cong suat phin khing ndy vi ching tao ra
dién trudng. Dién trudmg hoat dong nguge véi tir trudng, khi tir trudng phat nang
lugng thi dién trudng nhin va nguge Jai.

Tir trudng khong tiéu tdn nhidn liéu trye tiép. Tuy nhién nd gay ra ton that
dién nang khi dao dong dudi dang dong dién gilfa nguén dién va i iruong.
Cong suit phan khing cam tinh quy udc mang dau duong (nguge v6i cong sudt
phan khdng trung tinh ctia dién urudng mang dau am). :

Don vi cta P la kW hoac MW; don vi ciia Q 12 kVAr hay MV Ar. Cong suat
biéu kién cha phu tai 1a S = P + jQ co don vi 1a kVA hay MVA,
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Trong cdc gid tri clia phu tai, quan trong nhét 12 phu tdi max (12 cong sudt
max hodc dong dién max, cdn goi I phu tai tinh todn), dd 1a cong suat yéu cdu
I6n nhit cta phy tai d6i voi hé théng dién trong mot chu k¥ van hanh nhat dinh,
thudng lay la mot nam. ' .

Phu tai tinh todn ding dé thiét ké luéi dién: chon thiét bi theo di€u kién
phat néng, tinh on that dién 4p, 16n thit dien nang va tén that cong sudt, Do do
phu tai tinh todn phdi dim bdo gay phdt néng 16n nhat trong day din, mdy bién
ap hay thi€t bi phan phéi di¢n khdc. ' :

D€ ¢6 gia tri phy 13i niy ngudi ta 1dy gid tri 16n nhat cla dong dién trung
binh trugt 30 phdt cfia d6 thi phy tai thue (hink 1.17), di gy ra phdt néng I6n
nhit trong day dan (hing s& thoi gian phat néng cla day dan 13 10 phit), Tir dé
tinh ra cong sudt phu tai. -

D6i vsi usi dign trung ha  ya) i ' Phy dinfs nhon
dp do thi va nong thon, day /
cling c6 thé xem 1a cong suat _ AV“ In = Tmax(30')
gy ra 16n that di¢n dp 16n nhat. Y Y =
Chi khi can kiém tra chinh xdc
chat luong dien 4p mdi phai
dimg phy & dinh nhon, dé 13
phu 1di gay ra ton that dién dp
lon nhdt trong luGi dién, viée
nay chi 4p dung trong mot sG
trugng hop & ludi dién  x{
nghi¢p vit ha 4p dan dung. ' Hinh 1.17

Ngoai ra phu (ai ché d6 min ciing duge quan tam khi tinh duong day sicu
ca4o dp dai hodc tinh todn di¢u chinh dién 4p trong ludi dién.
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1.6.3. Céc tinh chat cta phu tai dién

1. Bién thién theo quy ludt ngdu nhién

Hoat dong cua cdc thiét bi dung dién riéng 1 vira ¢6 tinh quy luat vira ¢6

“tinh ngdu nhién, do dé hoat dong ctia mot tap hgp thiét bi diing dién ciing ¢6

tinh chat nhu vay. Vi du: Dén trong céc gia dinh duge duing theo quy luat 1a vio
budi 16i va dém, nhung thdi diém bat tit cy thé lai 1a ngdu nhién. S6 lugng thiét
bi diing di¢n.cang nhicu, hay 13 phy tdi cang Idn thi tinh ngdu nhién cing giam,
tinh quy luat cang ting.

Khi 56 lugng thiét bi ditng dién 16n d&n mic nao dé, thi bit ddu cé quy luat
bi€n thien 13 vi twong d6i 6n dinh, véi cic phu tai nay da c6 thé lap ra dé thj
phu tai ngay dém Ifung binh, 1ay trung binh timg thasi diém trong nhidu ngay vdi
do tdn xa nhat dinh. Thiét bi ding dién cing nhiéu thi d6 tdn xa cang nho.

Ta xét cong sudt max ciia phu tai: D8i véi mot phu tai nho ta chi c6 thé biet
cong sudt max xay ra trong mot khoang thoi gian nao dé (tinh quy ludt), nhung
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thai diém cu thé thi khong biét va ching thay d6i hang ngay trong khoang thdi
gian di cho. Cong sudt max cla cdc ngay trong nam ciing khdc nhau. Vi du phu
tat dan dung cla mot nhém dan cu, cha mét tram phan phdi dan dung ¢é cong
suit max trong khodng tir 6 dén 9 gid 161, nhung thoi diém cu thé thi ngiu nhién.

Cong sudt max ma 1a cin biél la cong sudt max nam cla phy tai. Véi phu
tai nho ta c6 thé bict cong sudt nay xdy ra trong mba ndo, cdn cu thé vio ngiy
nio thi khéng biét.

Phu t4i ciia mot tram bién &p trung gian ¢6 quy luat 6n dinh hon nhiédu, ¢é
th¢ bidt dugc cong suidt max x3y ra trong khodng thdsi gian hep hon va do tin xa
ciing nhé hon, dé thi phu tai cdc ngay gdnnhau hon.

2. Co tinh mia

Clng mot phu tai nhung trong cdc mia khic nhau trong niim ¢6 cong suit yéu
ciu kKhic nhau. Vi dy: tram bom wdi tiéu, quat dién va diéu hoa khéng khi...

3. Gid tri phu tdi phu thuic thoi tiét

Trong 2 ngay ké nhau, néu nhiét d6 khdc nhau thi phu tai ¢6 thé khac nhau
ddng ké. '

4. Gia tri thue ditng ciia phu tdi phu thuéc dién dp va tin sé

Khi tan s6 va dién 4p ¢6 gid tri danh dinh thi cong suat thuc ding bing
cong sudt yéu cdu, nhung khi tin s6 hay dién dp khic danh dinh thi cong suit
thuc dung s€ khdc di. Khi tin s6 va dién dp thap hon dinh mic thi cong suat
thue dung s€ nhd hon edng suat yéu cdu va nguge lai.

Dic tinh cong suat cia nit phy i 110kV ¢6 dang chudn trén hinh 1.18,
Pac tinh cong suat cla cdce thiél bi ding dién:

ral pat

Hinh 1.18
1.6.4. D6 thi phu tai
1. D6 thi phu tai ngay dém céng sudt tdec dung
Su bién doi eha phy tai theo thdi gian trong ngay dém goi la dé thi phu tai

ngay dém. D6 thi phu 1341 ngay dém cla cdc 16 hgp thiét bi dung dién khac nhau
¢0 hinh dang khac nhau.
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D6 thi phu tai 1a gid uj trung bink cda phy tai trong ngay dém ciia mét tudn,
mila hay nam.

Vidy vé dé thi phy tai ngay dém duge mo ta trén hinh 1.19.

Céng suat § _

Prrag | . Binh t6i - cao diém t6i

Binh séng -
Py oot e e S . W
A .
M [Thép didm
6 12 18 24h  Thdt gian

Cong suét

p:

max
\ P1

P-"I‘lin -------- "\

Toax Kh) Thoi gian
b}

Hinh 1.19

Céc dac trung quan trong cita d6 thi phu tai la:
= Punaxt €Ong sullt yéu cdu 16n nht 16i va sing
— Py cong sudlt yéu cdu trung binh
= Pin: €ong sudlt yéu cdu nhd nhat

_ — Thai gian xay ra cao va thap diém.

Déi vai he thong dien thoi gian Xdy ra cao di€m 1a tir 18 — 22h, day la
khoing thdi gian he thong dién phai 1am viéc. cang thing nhat, phai huy dong
cong sudt cba hdu hét cdc nha may dién. Gi4 thanh san xust mdt KWh dién nang
& thoi diém nay 1a cao nhat do phai huy dong céc nha may chay dinh c6 chi phi
san xuat cao. D€ giam cing thing cho he théng dién, phu tai dwge khuyén khich
st dung dién nang vao ban dém véi gid di¢n nang ré hon. DSM (demend side
management) 12 t6 hop cdc bién phdp nham tiét kiem dién nang va giam cing
thing & cao diém cho he théng dien.

2. Dé thi phu tdi kéo dai cong sudt tdc dung

Tir do thi phy ti ngay ngudi ta lap ra dé thi phu tdi kéo dai nam, bang cich sip
x€p cdc gid tri phu tai timg gids theo thir tu thdp dén tir géc toa do, mdi gi tri phu tai
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¢6 do kéo dai trén d6 thi bang sd gid xay ra nd trong nam, vi thé ¢d tén goi 1a dé thl-
phu tai kéo dai (hinh 1.19b).

Dién tich bao phi bai d6 thi phu tai va truc hoanh chinh 1a dién nang yéu
cdu trong 1 nam A:
®T60

A= J’Pdt

L
1=1

Pic trung quan trong nhdt cua d6 thi phu tai kéo dai 1a thdi gian sit dung
cong sudt 16n nhdt T,,,. D6 1a thoi gian n€u phuy tai 1a khong déi va = thi
ciing tiéu thu lugng dién nang bang d6 thi phu tdi thyc.

RI60

ITlBX

- J pa
Nhur Vay: A= PmaxTrnax = J 'Pldt - Tmax Z'EJP—
=1 max

Mot dic trung khdc cta do thi phy tai la: hé s& str dung (hay hé s3 dién
kin), dic tinh nay tinh cho ca d6 thi phu tai ngay dém:

Trong d6 P, 1a c6ng suat trung binh nam:
760

[ Pt
=870
Hay cong sudt trung binh ngay:
2IP‘dt
P =5

3. Pa thi céng sudt phdn khdng

Trong tinh todn quy hoach — thi€t k€ thudng coi cos¢ = hang s6 do dé dd
thi phu tai cong suat phan khdng ¢4 hinh ddng gidng d6 thi phu tai cong sudt tic
dung. Chi trong cdc bai todn riéng bi¢t nhu bi cong sudt phan khing méi cdn dé
thi phu 1ai cong suat phan khing chinh xdc, khi dé cdn phai do dac thuc t&.

T Cla cdc loai phu tdi cong nghiép c6 thé tra trong cdc cim nang k¥
thudt, ¢6 gid tri dinh hudng nhu sau:

— Xi nghiép 1 ca: 2000 - 3000h

- Xinghiép 2 ca: 3000 — 4500h

- — Xi nghiép 3 ca: 4500 — 8000h

— Trudmg hoc: 1000 — 1500h

— Cira hang an: 3300 - 4500h

— Cura hang bach hod: 4000 — 4200h
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— Co quan, cong s&: 2500 — 3500h (c6 diéu hoa nhiet do).
— Benh vién: 1900 — 2200h. : -

— Khich san 16n: 4800 — 5000 h

— Céc co sa dich vu: 2300 - 3400h

— Chi€u sdng dudng phd: 2500 — 3000h.

Cdc x1I nghi¢p phai b dé c¢6 cosop = 0,85.

1.6.5. Yéu cdu cia phy tai dai vai hé théng dién
Phu tai yéu cdu & he thdng dien:

1. Chét lugng phuc vu, bao gém

a) Chat lugng dién nang bao gém chit lugng dién dp va chdt lugng tdn sd

b) Duge cung cap dién lién tuc (do tin cay cung cip dién).

Céc tieu chudn cy thé sé trinh bay trong chuong 7.

2. An togn -

Khong xdy ra cic bi€n dong dién 4p din dén chdy, hong cée thiét bj dung
dién, dinh thing cich dién lam cho di¢n ro ra vo thi€t bi nguy hiém cho nguoi.

-Ngodi cdc yéu cdu cha phy tai dién cdn 6 cic yéu cdu cia x3 hoi nhu: an

toan cho mai trudng: an toan chdy nd, ti€ng 6n; my quan do thi...

Céc yeu cdu dugc coi I3 cde didu kién k¥ thuat dé thigt k& va van hanh luét
dién nhu dd trinh bay trén day.

1.6.6. Cac cdng thirc tinh phu tai (hinh 1.20)

a [,

b I U U :
— { P, Q hay cosop

€ I — U ¥ ¥

a) Day trung tinh U,=0 .
Trong Iudi dién 3 pha 3 day thi day trung tinh 1a gia tudng

pha E:] P pha P Q

trung tinh ' pha

b) c)
Hinh 1.20
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1. Phu tdi 3 pha (hinh 1.20a)
Phuy tdi diige thé hién bang P, Q hodc P va cose, gilta ching c6 cic quan
hé sau:
tgq)=%; Q=Pugo (1.1)

Néu ché€ do 1a d6i xing thi ddng dién trén cdc day pha bing nhau:
L=k=L=I
Biét dién 4p pha U, hoic dién dp day U (U =+/3U,) ta tinh dugc modul dong
dién do phu tai gay ra trong day dan:
' P P S

3.U;.cosq \ﬁ.U.cosqa JST.U
trong d6 P/3 Ia cong sudt chia 1 pha, S 13 cong sust bidu kién:
S=P+Q? = (1.3)

cosQ
Nguge lai néu biét dong dign va dién dp ta tinh duge cong suat 1 pha cua phu tai:

Py = Uplcosg

P=3P, =3.U,Lcoso=3.Ulcosg=S.cosp (1.4a)
Q= P.tg(p=3.Ur.l.sin(p=J§.U.I.sin(p:8.sin(p - (1.4b)
Quan h¢ vecto: ;
$=S Z¢=P+jQ | (1.5)
: s i
I=L-jl = = (1.6)
Jp \ﬁU
s=3Bur ' (7

(*) Chi s6 phitc lién hop, 1 56 phifc c6 phédn 4o duge déi ddu.

Dong dién 1a cam tinh nén phin ao cé diu (-).

Né&u ch€ do khong d6i xing, trong ludi dién 3p4 dong dién trong day trung
tinh la: ,

L=+l +L - (1.8)

Cic vecto duge tinh véi truc tinh todn 1a dicén 'ép pha a.

Cong thiic ndy ciing 4p dung cho trudng hop 2 pha va trung tinh & luéi dién ha
dp 3p4 khi d6 dong dien trén 1 pha=0.

Cic cong thirc trén cing la cdc cong thife tinh quan h¢ dong — dp — cong suat -
trén lugi dién.

2. Phu tdi pha — trung tinh (hinh 1.20b)

I =P/ Uy, cosp (1.9
3. Phu tdi pha — pha (hinh 1.20c)
[ =P/ U, cosp ' (1.10)
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'CAU HOI ON TAP

1. V& lai cdu tric ludi dién,

2. Thé nao 1 dién ap danh dinh va dién 4p hién hanh?
3. Ludi dién duge phan loai nhu thé nao?

4. Ludi hé thdng va truyén tai c6 dic diém gi?

5. Cd may loai phan phdi dién trung ap?

6. Vi sao phai ndi dat trung tinh vdt ludi didn 22 - 35kV? Cac cach ndi dat Wi
dién trung ap?

7. NOi dat trung tinh luéi dién 110kV trd 18n dem lai Ioi ich gi? ‘
8. Céc loai s d6 ludi dign trung 4p trdn khong va cap? Lgi ich cla ting so dd?

9. Ludi dién ha ap duge bao dam an toan cho ngudi st dung d’ ién b&ng cach nao?
10, Cac loai diy dan dlng trong iudi dién?

11. Cdu tao va so d3 ddu day may bisn ap?

12. Ty dién va khang dién dung lam gi trong Iudi dién?

13. Trinh bay cac yéu céu vé kinh té va k¥ thuat &6i véi ludi disn?
14. Céac tinh chat quan trong clia phu tai dién?

16. Ludgi dién nao tryc tidp dap (ng cac yéu cdu phu tai dién?

LY}



Chuong 2

THONG SO VA SO PO THAY THE
CUA LUGI PIEN

2.1. THONG SO VA SO BO THAY THE COA BUONG DAY DIEN

2.1.1. So db tinh toan cla dm‘:lng day dién

Xét duong day dién c6 3 day pha va day trung tinh trén hinh 2.1a.

Pha

la

L I ]
a)
la
Ngudn a
e m e e e e ——— I
Iy=0 -
b)
Ngudn
c)
Ngudn
d)
Hinh 2.1

Phu tai

Phu tai:

P, G hodc P,
casg cho
ca 3 pha

Phu tai;

P, Q hoac P,
cosy cho
¢a 3 pha

Phu tai:
cho bang
t8ng trd Zt

Trong ché€ d¢ ddi xing, cong suét thuc ding cdc pha bing nhau, do dé chi
cdn tinh todn dién 4p cho mot pha, cong sudt, t8n thét cong suat va t6n that dien
ning cling chi can cho mot pha 1a di, cong sudt toan dudng day s& 1 3 14n cong

sudt 1 pha (hinh 2.1b).
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Do dong dién cdc pha déi xiing va ¢6 modul bing nhau nén:
L+ L+ L=L=0

Dong di¢n trong day trung tinh I, = 0, nén khong can v& day trung tinh trén
s0 do, tir day ta c6 50 d6 1 sgi dé tinh 1u6i dién (hinh 2.1c).

Day trung tinh duoc néi v6i dat va mang dién dp = O, tuy khong vé nira
song né van hién dién trén so do: Téng din mét ddu néi vao dudng day dién
mot ddu ndi vao trung tinh, phu tai thay bang téng rd ¢& dinh mot ddu ndi vao
déy pha, mét ddu ddu vao day trung tinh nhu trén hinh 2.1d, d6i véi cdc phan tir
tieu thy cong suat khic ciing 1am nhu vay. '

So d6 nay ding véi ca luéi dién 3 pha 3 day, trong lu6i dién nay khong c6
day trung tinh, cho nén trung tinh trén so dé 1a diém quy wéc ¢6 U = 0.

Trén so d6 mot sgi khéng cdn vé so dé diu day clia phu tai va ngudn (diu
sao hay tam gidc). -

Tém lai, so A6 thay thé dé tinh todn lui dicn d6i ximg 1a s¢ 40 mot soi nhu
trén hinh 2.1c chi gébm 1 day dén tugng trung cho 1 pha. '

Né€u phu tdi ta khong dé&i xiing thi so dé tinh toin phai 12 so d6 diy da 3
day hodac 4 diy tuy loai tudi dien.

Cac ket luan trén 1a téng qudt cho moi loai lugi dién.

2.1.2. Thong s6 va so dé thay thé cta dudng day

1. Cac logi thong sé

Thong s6 cta day din dac trung cho qud trinh vat 1y Xay ra trong day din khi
¢ di¢n dp xoay chi€u dat trén day din hogc khi cd dong dien xoay chiéu di qua.

Khi ¢6 di¢n 4p hoac dong dien xoay chiéu di qua day din c6 4 qud trinh vat
1y xay ra: '

| a) Ddy dan bi phdt néng do hiéu iing Joule. Mot phin cong suat tai qua ludi
bt mat d¢ 1am néng day din va mot phén di¢n 4p ciing bi t8n hao do hien tuong
nay. Qud trinh nay dugc dic trung béi dién trd don vi cia day din R, (€/km).

b) Dong dién xoay chiéu gay ra tir truong i cdm ciia timg ddy ddn va hé
cdm giita cde ddy dan voi nhaw. Tit trudng gay ra tén that cong suat phan khang
va ton that dién dp va dugc dic trung bdi cam khdng don vi X, (©/km).

c) Dién dp xoay chiéu gdy ra dién truong giita cde ddy ddn va giita cdc ddy
ddn vdi ddt vi gilta cic day din v6i nhau va giita cdc day din v6i dit nhu cic
ban cua 1 ty dién. Dién trudng nay gay ra dong dién dién dung ¢6 tac dung lam
tri¢t tieu mot phin dong dién cam (cha phy 1ai) chay trong day din. Qué trinh
ndy duoc dac trung bdi dung din don vi B, (1/€.km) hoac 1a céng suat phin
khdng dung tinh don vi Q., (kVAr/km) ciia dudng day, cong sudt nay c6 gid tri
ding ké & cdc dudng day cé dien dp dinh mitc tir 110kV trd lén. _

d) Dién dp cao gay trén bé mdt day din citong d¢ dién truong. Néu cudng
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dé nay idn hon mot mifc nao dé s& gay ion hod khong khi quanh day dén, goi 1a
hién tugng “ving quang”. Ving quang dién 1am tdn thal mot phin dién nang goi
1a ton that ving quang.

Dién dp cao ciing gay nén dong dién 1o trong cich dién clia cdp va trén bé
mat cdch dién khic lam t6n that mot phdn dien ning.

Cic loai t6n that nay dugc dac trung bai dién din don vi G, (1/2.km).

Di¢n dan G chi dugc tinh dén khi dudmg day dién ¢6 dién dp dinh mic wr
330kV tr& lén vi 6 dién dp thdp hon 18n thit ving quang va rd dién rat nho.

Cic thong sd cuia day dan rdi déu trén toan do dai cia dudng day.

2. Tinh todn cdc thong s6 cia déy dén

a} Tinh todn dién trd cia day déin

Khi dong dién mot chiéu di qua day dén, thi dong dién dugc phan bo déu
trén toan 1iét dién day. Do dé dién trd tic dung dbi vdi dong dién 1 chiéu ciia
tkm day din & nhiét do tieu chudn 20°C dugc xdc dinh theo bidu thifc:

R, = F [kam] (2.1)

Trong d6: - p —dién trd suit cha vit lidu lam diy din ¢ 20°C;
Q.mm’/km véi déng = 18 Q. mm?*/km;
nhom = 29 Q.mm’fkm;
~ tiét dién phdn din dign cia day d¢in; mm’
(ttct dién phin nhom cua day AC).
k., = 1,02 | h¢ s tinh dén do dai thuc & clia day vin xodn.
Dién 16 d6i véi dong dién xoay chiéu la:
' R, =R, X, - : .2)
k.. 12 hé sO hi¢u chinh tinh dén cdc yéu t4:
— Hi¢u img bé mat: Sy phdn b6 cta dong dién xoay chiu trong ddy din
khong déu nhau do cé hieu ing bé mit, mat do ddag dién bi ddy ra phia ngoai

day din. Hieu img bé mit phu thuOc tin s6 va bdn kinh day, day cang ldn thi -
anh huong ndy cang I6n.

— Anh hudmg qua tai giifa cdc soi day, day din do nhidu soi day rtho bén lai,
néu 8 sgi day 1a chﬁn (2,4... ) thi trui‘mg doc ctia ching s& triét tidu 1n nhay -
mot phan.

'— Tén thit wong 161 day.
H2 s0 hieu chinh dao dong tir 1,02 dén 1,15.

R, duoc cho trong cic bang tra ciu day dan, 43 tinh d&n cdc anh hudng
néu trén. : : '
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Dién trd thay déi theo nhiét do, khi nhiet d¢ moi truong khic 20°C thi dién
trd ¢6 gid tri:
R=Ru[l+0t(t—20)][9/km} (2.3)
Trong dé o — he s& nhiét ciia diéq &, vai déng va. nhOrn 0,0004 “C";
t 1a nhiét d6 mdi trudng.

Ry — dién 1rd & nhiét do tiéu chudn. Sy thay déi dién ué dugc tinh dén khi
ngin mach trong ludi ha dp.

b) Tinh todn cdm khdng ciia ddy dan
Dién khdng cam tinh, goi tit 12 dien khing don vi cua 1 pha cia dudng day
trén khong X, duge tinh theo dg tir cam L, ciia day din: _
Xy = 2nfL, = 0L, [Q /km] 2.4
L..— d6 tir cam cia day ddn [H/km]
—1tdn s6 = 50 Hz

— t8c d¢ géc cla dien dp [rad/s} = 2xf, f la thn sb [Hz)
Bo tir cam L., gOm 2 thanh phdn:

— Do 1y cam phy thudce ban kinh day din, ¢6 gid tri nhu nhau cho ci 3 day dan.

— Hé cam gilta cdc day din phu thudc bin kinh va khoang cich gilia cdc
day ddn. Do d6 hé cam cia cdc day ddn khic nhau khong bing nhau. Diéu nay
s€ gdy ra khong d6i ximg vé dong va 4p trong tudi dien. Dé khic phuc hién
tugng nay ngudi ta dit 3 day pha trén dinh tam gisc déu hoac hodn vi day din
sa0 cho méi pha cha 1 duding diy ldn luot & 3 vi tri khac nhau, khi d6 cé thd
xem do dif cam va cam khdng trung binh ciia cdc pha 1a bing nhau. Mdi dudng
day dai qud 100km thi phii dio pha 2 1in. Néu dudng diy dai hon thi cé thé dio
pha nhi¢u tdn (hinh 2.2).

E &&

Hinh 2.2

D¢ tir cam 1dng Lu cua } pha dudmg diy trén khong d3 dio pha la:

L. 0,46 log(D/r) + 0,05 [mH/km); (2.5
Trong d6: r — ban kinh day dén fmm];

D — mm - khoang cdch trung binh hinh hoc giia cdc day din.

D =3 DanDzs T (2.6)

D,,, D3, Dy, 1a khoang cich giita cdc day dén (hinh'2.3.) .
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Hinh 2.3 -

Khodng cich gita cdc pha duge tinh theo yéu cdu an toan ciia dudng day
trén khong. _
Khoang cich trung binh D phu thuoc cip dién ip nhu sau:

U, [kVI: 038 | 6-10 | 20 35 110 220 | 500
Dfmj: 0,5 1-15| 25 3,5 4-5 8 14

Cam khang X, duqc tinh theo (2.4):
=20 f Ly = 2.3,14.50{0,46 log(D/r) + 0,05} 107"
= (0,145 log(D/r) + 0,0157 [ /km] (2.7)

* Néu tmh theo l6garit co sd e thi: InX = 2,30258.10gX

Pudng day tir 220kV trd lén thi cudng do dién
trudng trén bé mat day rit 16n sinh ra 'hé quang
dién, dién nang wr trong diy din thodt ra ngoai
khong khi gay thiét hai kinh t€ rat ién, muén giim a a
16n that dién ning phai sir dung day din c6 ban kinh
16n, nhung san xuit day din bdn kinh ldn rdt khé
khan nén dung bién phdp phan day dan cua i pha a
thanh nhiéw sgi (2, 3 hoac 4) dat trén 1 khung dinh
vi, nhu vay tiét dién tai dién-clha day din khong thay
doi ma bédn kinh cla day dan dugc tang lén (hinh 2.4). _
Hé qua kéo theo 1a cam khdng clia day didn nho di. Cich tinh cam khing cia
day phan pha nhu sau: .

Hinh 2.4

Bén kinh dang tri ciia day dén tinh nhur sau:

r, =4rat’ (2.8)
Trong dé: r — ban kinh thuc cita day din (mm);
n — sé soi;
~ gia tri trung binh clia khoang cdch giita cic sgi.
Sau dé tinh X, theo cfmg thifc sau:
X,= 0 145 log(Dirm) + 0 Olﬁ?ln 2.9)
Cho trudng hgp 4 soi:
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4, = Q/a]zalsamazsauay = 6.\} 3-6(\/5)2 ::a-(\/i)m

Trong dé =853 =8y=28, =218, =2;=+2a
Thay vio (2.11) ta duoc: '

o= Yray’ = \‘fr.[a.(xfi ) 3]3 ={rv22° . (2.10)

Néu day din phan 2 thi: a,,= a va: _
| 1, =Vra (2.11)

Trong cdc cong thic trén, D tinh giita tam cia cdc pha. :
Trén day 13 céc cong thic tinh cdm khdng cho dudng day trén khong, déi
v6i day cap cdc nha san xudt cho cdc thong s& nay. :
c) Tinh todn dung dén ciia day ddn
Di¢n dan dung tinh, goi tat 12 dung din, B, cia mot pha véi diém trung tinh
duge tinh nhar sau:
B, = 2zfC, = oC, [1/Qkm) : (2.12)
. Trong dé C, 1a dién dung cha day din {F/km]. C, duge tinh theo dién trudng
trén day dén khi c6 dién dp. Trong tinh todn 4p dung, thudmg gia thiét rang dudmg
day dugc hodn vi ddy di va bo qua anh huémg clia dat, gis thiét nay gay sai s& cd
5%, chap nhén duoc trong thuc €. Sau d6 dien dung dugc tinh nhy sau:
0,024
" log(D/r)
D 1a khoang cdch trung binh hinh hoc giira céc day dén, r 1 ban kinh day
dan da trinh by & trén. _ -
Dung dan duge tinh theo (2.14) nhu sau: _
| B, =— 2810 [1/Qkm] @14
_ log(D /1) S '
Daéi véi cdp B, duoc tinh rieng khong theo cong thitc trén.
Néu day dan phan pha thi trong cong thic trén thay r bing 1.
Cho toan bg dudng day:
B=B,1[1/Q] | (2.15)
112 d¢ dai dudng day [km)].
Khi ¢6 dién 4p, dién dung nay sinh ra cOng suat phan khing dung tinh Qg
 Qu=3U2=3.B,(U/vV3)’ =B, U[MVAr/km] (2.16a)
Cong sudt phan kﬁéng do toan b dudng day sinh ra: _
Qc = Qoo I = By.l. U? = B.U? [kVAr, 1/Qkm, km, kV](2.16b)
Thudng cong sudt phan khing yéu cdu ciia phu tai c6 tinh cam, nguoc vii Qc,

10” *[F/km] (2.13)
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do d6 Q. ¢6 tdc dung nhu nguén cdp cong sust phin khdng cho phuy tai, gidm lugng
cong sudt phan khang di r nguén tdi, vi th€ ngudi ta goi Q¢ 13 cong suit phan
khdng do dudng day sinh ra, ¢6 ddu {-), nguge véi cong sudt cam tinh cha phy tai.
Trong so d6 thay thé né duge chia doi thanh Q42 dat vao 2 ddu dutmg diy.

Vidu 2.1. Butmg day 10kV; day AC 70 c6 r = 5,7mm; D = 1500mm.

Tinh X, B, va Q. cia dudng dﬁy.

Gidi:
X, = 0,145 Iog(D/) + 0.0157 =0.14510g(1500/5.7)+ 0,0157 = 0, 36660Kl0.
=8 el T8 e 31421071/ Qkm
log(D/r) log(1500/5,7) _

Qa = Ugya.By = 10°.3,142.10° ¢ = 314.10°MV Ar
Né&u véi D = 2000mm, ta cd cdc gid tri:
X, = 0,3830/km; B, = 2,98 1/Qkm; Q= 298.10° MVAr

Nhan xét: cong sudt phan khdng do dubng day sinh ra khong ddng k€, nén
khong cdn tinh dén dung din.

. Vidu 2.2. Duimg day 220kV, phanma?xACZw'r 10,8mm; a = 200mm; D = $m.
Tinh X,, B, va Q. cha dudng day
Gidi:

Tinh ban kinh ding tri cha day din:

r, =VJra = 10,8200 =46,475mm

Thay vao cac cong thic trén tinh duoc:

Xo=10,33Q/km; B“— 3,4 l/rin Qu=0, 165SMVAr
Néu khong phin pha: '

Xo=0,430/km; B, = 2,65 1/Qkm; Qg = 0,128MVAr
Cong sudt phan khing do duimg day sinh ra daing ké.
Vidu 2.3. Paimg day 500kV phaa 4 x 300; a = 300mm:; r = 12,05mm; D = 14m.
Tinh X, B, va Q,, cia dudng diy.
Gidi:
Tinh bdn kinh ding tri cia day dia: _

= {r2.2" = {12,05/2.300" =146,46mm

Thay vio cdc cong thitc trén tinh digc: |

Xo=0,290/km; B,= 3,84 1/Qkm; Qq = 0,96MV Ar

Xy» By Qo déu ¢6 tinh hodc tra trong cdc bang tra ciu.
Gid tri dinh huéng cia cdc thong s6 ndy nhu sau:




Bign ép X | B0t} Qn Bién ap X% |Bt| Qn
KV km | 1okm | kKVArKm KV okm | 10km | KVARm
1- Trén khdng 031 p5-Trenkhong | 040 275
— Cép 0,06 : . cap 0,125 : 100
6 Trén khdng 0,38 110-Trénkhéng| 0,40 275 35
—Cap 0,08 7 fcop 0,17 140
10-Trénkhong | 0.38 220 - Trénkhéng [ 1sci040 | 27 140
~Cap 0,08 : 13 250032 | 37 190
20-Trenkhong | 0.40 28 ~Trenkhong| 029 38 950 =
~-Cép 0,11 100 Ism 1 MVAr

Dung dén cha dudng day voi dst duoc ding dé€ tinh dong cham dat I pha
duge tinh theo cong thic sau:
_7,58.10°

d — 8H1
log—-

r.D?
Trong d6 H 1a do cao trung binh cla cdc day din vé6i dat, D 1a khoang cich
trung binh hinh hoc cha day din va r 1a bdn kinh day.
Vidu 2.4: Dubng day trén khong 35kV diing day AC 150 (r = 8.55mm), do
cao 50 v dit 1a 12m, D = 3,5m; | = 100km.
Tinh dong dién dién dung khi mot pha cham dit.
Gidi: | '
Tinh dung din cua dudng day vdi dit:
_7.58.10°  7,5810°  7,58.10°°

Y g 0 3120000 512
D *%%553500°
Khi | pha cham dat dong dién dién dung la:

Io=3.By. LU.1000 = 3.1,48.107 6.100.35/\/5 = 10,988A.

Dong dign nay vuot qud gidi han 10A, do d6 phai 4p dung cac bién phap
chong hé quang 1ap lai nhu: n6i dat trung tinh qua cuén dap hé quang hay qua
dién tr& R.

d) Tinh todn dién ddn téc dung G cita ddy dén

bién din tic dung chia | pha:

Go= 2D
dimy

Trong dé AP, la t6n thét cong sudt tic dung do ving quang va do rd dién
qua dién moi trén 1km dudng day.

Hien tugng ion hod bdu khong khi quanh day din xay ra khi cudng 46 dién
trudng trén bé mit day dan 16n hon cudng do giGi han E,. Cho day din c6 bé
mat nhin, khong khi kho, dp suat va nhiét do khi quyén binh thudmg theo:

E, =21,1kV/cm : (2.19)

Trong thyc 1€ day din c6 bé mat nhim va khi thoi tiét x4u... By, ¢6 gid tri

[1/QQkm} - {2.17)

=1,48.10°1/ Qkm

[1/ Qkm, MW/km, kV] (2.18)
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thap hon. D€ an toan, khi thiét k€, ngudi ta chon E,,,, nhd hon E,;,, thudng ngudi
ta lay do du it 30%, do dé:

Enux = E/1,3 =16,23kV/em . (2.20)
Diéu kién khong xay ra ving quang (ding hon 12 it xay ra) 1a:
E <E. . i (2.21)

E 1a gid tri thye cia cudmg do dién trudng trén mat day dﬁﬁ duge tinh nhu sau:
— Ludi 3 pha dat theo hinh tam gidc:

U

E= ———— [kV, cm, kV/em] Q2w
3r.Lo(D/n)
— Lu6i 3 pha dat trén mot mat phang:
E= u__ tkV, cm, kV/em] (2.23)

3r.Ln(Dfry 0,231
Dau (+) cho 2 pha bén, diu (-) cho pha giira.
Tir cdc cong thirc trén tinh ra duge ban kinh gidi han hay 1a ti€t dién 16i
thiéu F,,, ca day din. D¢ han ch€ ving quang diy din phai ¢6 1iét dién 16n hon
1iét dién t6i thiu. F,;, phu thudc cdp dién 4p.

2.1.3. So db thay thé cua dudng day

Cdc thong s& ctia dudng day rai déu trén toan chiéu dai duong day. Né&u cit
dé thé€ ma tinh todn thi s& rat khé khin. Vi thé véi cac dudng day cao ap khong
qua dai <300km va dudng day trung, ha dp ngudi ta thay cdc théng s6 rai nay
biing cdc thong sd tap trung nhu trén hinh 2.5, cdc théng s6 R, X, G, B, téng tr&
va 16ng din cha dudng diy dugc tinh nhu san: '

R=R,IX=X,! Téngdin:Z=R+jX (2.24)
B=B,1G=G,| Téngud:¥Y=G+jB ' (2.25)

1 Ia d6 dai dudmg day; km. Téng din dugc chia doi dat 2 bén 18ng trd.

Trén hinh 2.5 12 cdc so d6 thay thé tdp trung cia cic loai dudng diy, tuy
theo gid tri thuc € clia cdc thong s6 & mdi loai ludi dién ma sir dung so d6 thay
thé khic nhau. So dé thay thé phai 1am dé dang tinh todn d6ng thdi cho do
chinh xdc chdp nhan dwge.

Trén hinh 2.5a 12 sg dé thay thé 16ng qudt cia ludi dién, goi 1a so d6 hinh
Pi (n), trong d6 tdng din Y dugc chia doi dat 2 bén dng din Z, cic tong dan
ndy néi vdi trung tinh.

Tren hinh 2.5b 14 so dd thay thé duge ding cho dudng day trén khong
110 - 220kV, dudng day 500kV ngin hon 300km, dudng day cdp 22 - 35kV,
trong d6 khong tinh dén dién dan tdc dung G. N&u dudng day 500kV dai thi phai
chia ra 1am nhiéu doan nhé dai khoang 100km, méi doan dugc thay thé bing mot
sG d6 rieng.
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Z=R+X

Z=R+jX
) 1
Y/2 = (G +jB)2 Yi2=(G +iBy2 TJB!:Z B2 T
b}
a)
Z=R+jX . £=R+X
%ngz jQﬂ% ' d)
¢) Hinh 2.5

Trén hinh 2.5¢ 1a so d6 thay th€ clia cic dudng day nhy trén hinh 2.5b, nhung
dung din duge thay thé bang céng suat phin khing Qc. cong sudt nay duge tinh vio
phy tai & 2 ddu dudng ddy. Thay thé nay lam giam d¢ chinh xdc vi Q. thuc chat 1a
him clia dien 4p, tuy nhién sai s khong 16n nén chap nhan duge.

Trén hinh 2.5d 12 so d4 thay thé dudng day trén khéng trung 4p hodc dudng
day cdp trung 4p c6 do dai ngén, ti€t dién day nhd, trong d6 khong tinh dén
dung dén cia dudng day.

2.2. THONG SO CUA MAY BIEN AP

2.2.1. May bién ap hai cudn day

Mdy bi€n dp 3 pha 2 cudn diy c6 2 cuon day cao ap va ha 4p (con goi 1a so cdp
va thit cdp), ndi giita ludi dién ¢6 2 cdp dién 4p danh dinh khéc nhau. Phia cuon day
cao 4p c6 nhi€u ddu phan dp c6 thé diéu chinh ngoai tai hay duéi tai. Dién 4p dinh
mifc clia 2 cudn day 1a Ug,, va Upam Khi sir dung ddu phan dp gida. Ngoai cong sudt
dinh m(e¢ S,,, dién 4p dinh mic cia 2 cudn diy Ug,, va Uy, nha ché tao con cho
cdc tham s6 sau: Tén that cong suat téc dung khi khong tai AP, 16n that cong sust
tdc dung khi ngén mach APy, déng dien khong tai phin tram so véi dong dien dinh
mifc I,, dién dp ngdn mach phin trim so vdi dién dp'dinh mitc U,,.

M4y bién dp duoc thay th& bing so d6 hinh I” véi cdc tham s6 R.. X, G,. B,
(hinh 2.6a). |

Theo so d6 hinh 2.6a cé:

Z=R,+jX, (2.26)
Y.=G, +jB, (2.27)
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b}

T (D

Hinh 2.6

Sau day tién hanh xdc dinh cdc tham s6 ciia mdy bién ap:
1. Dién tré tic dung R, '
Tén thit cong sudt tac dung trong céc cudn day cia MBA duge xdc dinh tif thi
nghiém ngin mach:
' APy = '_’;IﬁmRb ' {2.28)
Trong d6 R, — tdng dién trd téc dung ciia cdc cudn diy duge quy vé phia cao.
Cong suat dinh miic cila may bién ap:. '

Sy = V3 Uggrlym (2.29)
Do dé: |
1, =7§Sd7n;d: @30
Sau khi thay I, tir (2.30) vao (2.28) tim duoc:
AR UL,
R,=—r—=-10° [, kW.kV, kVA] @2.31)

Jn

Trong tinh toan thuc t€ n€u mudn ¢6 gid tri R, chuyén vi sang phia ha dp thi
phai tinh quy ddi theo hé s6 bién ap st dung. Néu dung ddu phan 4p gita thi thay
Upge VA0 cong thirc (2.31) sé tinh duge dién trd chuyén vi sang ha ap.

2.Cdm khdng X,

Pién 4p gidng trén 16ng trd cla MBA tinh theo phin tram dién ip dinh mic
phia cao la: ' '
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\/5 l‘lm 'Zh

Uy =~ 1900 | (2.32)
Cdm .
Trong dé: Z, — Téng trds clia bén s0 cap va bén thi éa'p di quy déi vé phia dien
ap cao.
Sau khi thay 1, tir (2.30) vao (2.32) ta cé:

U,.U? '
Z = ——SJT—“-"'_ 10 [Q,kV,kVA] - (2.33)
) 4m
Biét:
Z,=Rl + X2
Tinh dwge X,

X, =Z:-R: (2.34a)

- D61 v6i cdc mdy bién dp cong sudt 16, dién tré it nhd so véi cam khing
(R, << X,), do d6 ngudi 1a cd thé tinh:

4

u,.u? ' o
X, =—==10 [Q.kVAKV] (2.34b)

dm

Khi tinh todn ngén mach trén lu6i ha 4p thi phéi 4p dung cOng thic chinh xic
(2.34a) dé tinh X,,, trong d6 R, di biét. :

Muén chuyén vi X, sang ha dp; néu ding ddu phan dp giita thay Ucg,, trong
(2.34b) bang Uy, . ‘ '

3. Dién dan tic dung G,
Bdsi- vi t6n thit cong sudlt tic dung khi khong tai
AP, = Uiu Gy T (2.35)

Do d6 dién dan tic dung cia mdy bién 4p:

G, = Af =107 [, kV,kVA] (2.36)
UL‘ulm . B .

4. Dién dan phdn khéing B, _

Vi dién din tic dyng G, rit nhd so v6i dién din phan khang B, (G, << B,), nén
c6 thé cho ring, dong dien khong tii I, chi chay qua dién din phin khing B,. Khi
d6 cong suat 1ir hod méy bi€n 4p (cong suft phan khiing clia cudn day so cdp, khi
cudn day thit cip hé mach) bing:

| AQ, = l‘;—%ﬂ [kVAr, kVA] @3

Trong d6 I, ta dong dién khong tii phan tram so véi dong dién dinh mifc.
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Mat khdc, cong sudl tir hod bing:

AQ, = Ufmm By (2.38)
Thay biéu thiic (2.37) va (2.38) nhan duoc: '
: 1S, .10° _
B, = —J;—— [, kVA, kV] (2.39)
Ciny

Khi dién 4p mang di¢n duge giir c§ dinh, c6 thé diing so dd thay th€ mdy bién
ap hai cugn day nhu hinh 2.6b. Trong dé AS, 12 phy tai dic trung cho tén that
khong tdi (hay t6n that trong 15i thép) mdy bién 4p, nghia la:

A.S.u = AP, + jAQn

5. Mo hinh mdy bién ap trong tinh todn ludi dién

Mo hinh mdy bi€n dp trén hinh 2.6c va hinh 2.6d. Trong mo hinh, mdy bién
dp duge thay the bing may bién dp 1y tudng ¢6 hé s bién dp Ia k = UJU,, va
tong trd thay thé Z,. Téng trd tinh quy vé phia cao thi dat bén trdi may bién 4p
1¥ tudng (hinh 2.6¢) con tinh quy vé phia ha thi dit bén phai mdy bién dp 1y -
tudng (hinh 2.6d).

2.2.2. May bién ap ba cuén day

Trong s0 liéu k¥ thuat mdy bién 4dp ba cudn day nha ché tao cho biét cic
tham s6: '

Sum — COng sudt dinh mirc ciia mdy bi€n dp, ¢a 3 cudn day déu c6 dung luong
bang dung lugng dinh muic;

Ucame Utams Unam — Pién dp dinh mic cla cdc cudn cao trung va ha 4p;
P, — Tén thit cong suat tdc dung khi khong tai;

I, — Dong dién khong tai phén tram so véi dong dién dinh miic;

APy — Tén that cong sudt tic
dung ngin mach khi 2 cuén day lam
Viéc;

Usis Unass Uns — Dién 4p ngén
mach tinh theo phan tram so véi dién
dp dinh mic.
~ So dé thay thé mdy bién 4p ba
cudn day cho trén hinh 2.7,

Trong doé: AS, = AP, + jAQ,
RhC! Rth Rhl—{» th, XhT V:\i XhH“ .
Cac tham s§ cao trung va ha dp Hinh 2.7

(C: cao, T: trung, H: ha).
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1. Di.én trd tac d!..lng RbC')RbT va RbH
_ Cong suéit dinh miic clia cic cudn d4y bing nhau, do d6 tén that cong sust khi
ngan mach trén cic cudn day ciing bang nhau, nghia la:

AP,
APyc = APyy = APy = —H (2.40)
dign tr& tac dung clia cdc cudn day bing nhau va tinh nhu sau:
_ U? _
Ryc =Ry =Ry = TNé—fﬂ 10° [, kW, kV,kVA] (2.41)
S .

Tinh di¢n trd & phia dién 4p nao ding dién dp dinh muc phia d6.

2. Bién khdng XEC’XBT’ va XbH )

Dai voi may bi€n dp ba cudn day nha ché€ tao cho biét dien 4p ngén mach
gitta cdc cudn day tinh theo phdn tram di¢n dp dinh muic. Do d6 di¢n 4p ngén
mach phdn tram trén mdi cudn day:

Une = 0,5(Unc. v+ Unc_y = Unro )
Ut = 0,5(Upc. 1 + Unr_u — Unc. ) (2.42)
Ui = 0,5(Unc_n + Unroy = Unee 1)

Vi thanh phin di¢n 4p gidng trén so 44 thay th€ dién trd tic dung chia cudn
day mdy bi€n dp ba cudn day rit nhd, do d6 co thé cho ring, dien 4p gidng trén
cudn khing bang dién 4p ngin mach cic cudn day:

Use = Unct Usr = Uppi Uy = Uy

Vay dién khdng mdi cudn day:

2 2
UNC'Ullm 10; X = ﬁg_[f]_dm_ 10 {Q, kV,kVA]
dm dm

2
Ysnlin 49 (2.43)

dm

Xwc =

X =

3. Dién ddn tdc dung G, va dign dan phdn khdng B,
Dién din td¢c dung va dién dan phan khdng cha mdy bién dp ba cudn day xdc
dinh theo céc bidu thirc (2.36) va (2.39) nhir trong m4y bi€n 4p hai cuon day.

2.2.3. May bién ap tv ngau

Mady bién dp tr ngiu duge st dung réng rii trong cdc ludi dién tir 110kV trd
1én. Trong cdc mdy bién dp tv nghu cong sudt cic cudn cao 4p va cOng sudt cudn
trung dp bang nhau va bang cong suit dinh mifc cia MBA. Con cong suét cudn ha
ap nho hon cudn cao d4p. Mdy bién dp tu nglu ¢6 hai dai lugng cong sudt dac trung
la cong sudt dinh mifc S,, (14 cong suat 1on nhat cho phép di qua cudn cao dp), va
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cong sudt miu S, (1a cong suﬁl diing dé thi€t k€ ca 3 cudn day), giira chiing cé quan
hé nhu sau: :

S, =aS,, - (2.44)

Trong d6 a= [1 - —E—] Ue va Ur— Dién dp cudn cao dp va cudn trung dp.
C

P61 véi cidc may bign 4p tu nglu, nha ché tao cho biét cdc tham s6:

Sum — CoOng sudt dinh mic mdy bién dp, Sc, Sy, S; cong sudt cic cudn day tinh
theo phin trim cong sudt dinh miic cfta mdy bién 4p, Ug Urems Uy — Dién dp
dinh miic cic cuén day, AP, — Ton that cong suat khi khong tai, 1, ~ Dong dién
khong tai phdn tram so v6i dong dién dinh mic, AP, 1. APy, APy~ Tén thit
cong sudt ngan mach gifia cudn day.

Cc APNT
T
Uc C A
HU ! [ UT ' _
T ' :
H ASq H
ZH

Hinh 2.8

1. Diéﬂ iro tdc dung RbORbBRbH'
a) Dién trd tic dung R Ry, Ry

D¢ tinh dién rd 1img cudn day trude hét phai tinh tén lha'l ngén mach cho timg
cudn day:

APy = 0.5(AP e+ APy — APy
APW— {CT:““M)NC
APy, = AP, - APye

Néu nha ch€ tao chi cho bi€t 16n thit ngan mach gifta 2 cuén day cao va trung
12 AP, ., thi;

APnc=0.5.AP ¢,
Sau dé tinh dién tré timg cudn day theo cic cong thic sau:
2
R, = el [0 kW, kv, kVA]
S.,m _
2 .
R, = Apsz -V ) (2.45)
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AP, U2,
bt ?’LIO;

dm

R

b) Cdam khdng, dién dan tic dung va dién ddn phdn khéng

Cam khédng, dién din tac dung va dién din phan khing trong mdy bién dp ty
ngiu dugc xdc dinh twong wr nhy trong mdy bién 4p 2 cudn day.

Trong nhidu tai liéu tra citu hién nay nha ché tao cho sin cic théng s6 cdn tinh
ctia MBA dé tién cho ngudi sir dung (xem phu luc 1).

Vi du 2.5. Mot mdy bién 4p hai cudn day céng sudt 25 000kVA, dién ap céac
cudn day 115/10,5kV. Xdc dinh tdng wd va dng din ciia mdy bién ap quy dﬁl vé
phia dién dp cao.

Gidi: Cic thong sd thi nghiém: dién 4p ngén mach Uy = 10,5%, t8n thét ngin
mach APy = 120kW t5n thit khong tai AP, = 29kW, dong dién khong tai 1, = 0,8%.

Ap dung cong thire (2.31) va (2.34b) tinh duoge dién trd téc dung va dién khang
clia mdy bi€n dp nhu sau:

h 120115~0 2,540
25 000°
X, = 03115 55540
25 000 -

Vay tong tr& clia mdy bién 4p bing:
Z,=2,54 + j55,54Q
Theo biéu thirc (2.36) v (2.49) tinh dugc:
29
115°
_ 0,8.25000.107°
b~ T
Do d6 téng din mdy bién dp bing:
Y, = (2,19 - j1500).10° 1/Q
Vi du 2.6, Tinh théng s6 cha MBA 230/121/11kV: S,.= ZSOOOkVA
Uner = 12,5%; Uney = 20%; Uy = 6,5%; APy = 150; APN(T ay = 135kW,
Gidi:

G, =107 =2,19.10" 1/Q

=1,5.10" 1/Q

APy U2 107 = 1352307
Sz 2 (25 000Y
Une=0,5(Uncr + Uncy — Unrs) = 0,5(12,5 + 20 - 6,5) = 13%
UNT = O'S(UNC—T + UNT-H — UNC—H) = 0,5(12,5 + 6,5 - 20) = 0,5%
UNH = O'S(UNC—-" + UNT-—H - UNC—T) = 0,5(20 + 6,5 - 12,5) = ?%

Ric=Ry=Ryy = - 103 =5,72Q2
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2 2
X, = D 1 1389 5 950
S 25 000

2
X, = USUdmcm 0
4dm
2 2
X,, = 2 Yac 19 230 161480
s 000

dm

CAU HOI ON TAP

1. D& tinh toan Iudi dién khi nao diing so dé mét soi, khi nao ding so dé 3, 4
sdi? Vi sao?

2. Vi sao dién trd ddi véi dong dién xoay chiéu khac dién trd déi vai dong dién
1 chiéu?

3. Vi sao phai hoan vi day dan cla dudng day trén khong?

4. D6ty cdm va hd cdm cla ddy dan phu thude vao yéu t6 nao?

5. Bién dung clia day dén va gilta day dan vdi d4t khac nhau thé nao?

6. Anh hudng clia cam khang va dung dan d6i véi dudng day dién nhu thé nao?
7. Vi sao thudng khéng tinh dén dién dan tac dung trong tinh toan (udi dién?
8. Vi sao nén phan chia pha diy dan? & dién ap nao thi phan pha day dan?

8. Sg d6 thay thé cita may bién &p co cac thanh phan nao? Cac théng sé thi
nghiém khong tai va ngan mach dugc thuc hién thé nao va ding d€ 1am gi?
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Chuong 3
PAC TINH TRUYEN TAI PIEN NANG

Khi ¢é dong dién trong ludi dien (dudng diy va mdy bién dp) xay ra cic
hién tuong sau: _

— Té6n that dién 4p trén dudng day va trong mdy bi€n dp. Hién tugng nay
lam cho dién dp & ddu ngubn va phu tai chénh léch nhau: néi chung dién dp &
phu tai thdp hon ddu ngudn, trir trudng hop dudng day dai siéu cao dp trong ché
do non tai dién dp cudi cé thé cao hon ddu ngudn.

— Tén that cong suat trén lugi va trong mdy bién dp, 1am cho cong sudt cla
ngudn dién Ién hon céng sudl yéu cau cua phu tai.

— Tén thét dién nang trén ludi va trong mdy bi€n 4p lam cho dién ning &
ngudn dién 16n hon dién nang phu tai yéu cdu.

Dudi day xét cdc dic tinh trén cha dudng day khi c¢é déng dién 3 pha déi
g di qua.

On lai céc cong thifc co sé:

(Dudi day slt dung ki hiéu: chit gach chan chi vecto phic, chit thudng chi
modul— gid tri thyc, chif ddm chi ma tran)

Mot sé phitc hay con goi 1a vecto phitc X cé thé thé hién bing cdc céch sau

(hinh 3.1): X=X +jX,=Xe®=Xcosp +jXsing (i thuc; a: ao)
X={XI+X? .

= arct X,
© 8y

: X -~ Vecto phiic;

® 4 © i X—Modul
X, — Phén thuc;
Xl X 0 X, ~ Phin 30;

o — Go6c cla veclo vdi truc thuc; |
X |+ X*-Vectolién hop cla X.

X

Hinh 3.1
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Vecto lién hgp cla vecto X ky hiéu 1a X' ¢6 phdn o va géc ¢ nguoe ddu véi
vecto X.

Ddu cna ting thanh phin phu thugc vio vi tri clia vecto trén mit phﬁng
phitc: 3 phdn 1 clia mat phing phitc ca hai thanh phin déu duong; & phén 2,
phan thyc duong, phin do am; & phin 3, phdn thuc va 3o déu am; & phin 4, phdn
thure am, phéan ao duong. : \ :

Cong suat, dong dién, tong trd 1a cdc vecto phic c6 hudng.

Dién 4p 1a vecto phiic vo huéng, duge xdc dinh cho mot diém trén Wi dien.
C6 vecto dién dp pha 1a U, va vecto dién 4p day U =+/3 U,.

Dong dién 12 vecto phiic ¢6 hudng. Dong dién di tir diém i sang diém j cla luéi
dién trén timg day pha, ky hiéu 1 [;. Trén dudng day khong c6 nhdnh r&, néu khéng
tinh dién dung, dong dién khong doi trén todn dudmg day. Néu tinh dién dung thi
dong dién ciing bign ddi doc dudng day dién do c6 dong di¢n dién dung. Dong dién
di vao hodc di ra khoi ludi dién tai diém i ky hidu L, hoac J..

‘Néu 1y vecto dién 4p lam tryc tinh todn (1 tryc thyc), thi vecto dong dién dién
cam cham pha so vdi dién dp, do d6 thanh phdn 4o clia dong dién cé diu (-), dong
dién di¢n dung vuot pha so v6i dién 4p nén thanh phin do cha né ¢6 diu (+).

Cong suat tai trén dudng day dién cling 13 'vecto phiic c6 huéng, di tir i sang j
hogc nguoc lai, ky hieu: ‘§; =P, +jQ, : '

Cong sudt bien ddi doc dudng day do cé tén that cong suit trén dién trd va
dién khang. '

Cong sudt phu tai di ra khoi luéi dién tai diém i ky hiéu: S, = P, + jQ,.

Cong st phan khdng cam tinh quy udc mang déu + nhu cong suat tic dung;
cong sudt phan khing dung tinh do w dién hay do dién dung clia dudng day sinh ra
mang ddu (-). Dau (+) clia cong sudt tic dung v phan khang con thé hién ring
cong sudt di tiri sang J» néu ¢6 ddu (-) 1a di nguge lai.

Do dau quy udc clia phdn 4o clia cong sudt va dong dién nguge nhau, nén cong
thitc tinh vecto dong dién theo cong suat va dién dp c6 dang nhu da trinh bay trong
chugng 1: :

-

S

J3u®

Thuong vecto U duge 14y 1am gdc tinh todn, cong suat va dién 4p 1dy tai clng
1 diém. h

I=

1 S= Jaur
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3.1. TON THAT DIEN AP

Xét dudng day ¢6 ndt ddu 1a 1 va niit cudi 12 2 trén hinh 3.2a. Buong day
c6 dién trd R, cdm khdng X, va dung dén B, ¢ép dién cho phy tai cong suat
P, + jQ, (cong sudt di ra khoi dudng day), cong suat cha ngudn cdn cung cip
vio dudng day la Py + jQy (cong sudt bom véo niit 1). '

Cong suét tdi tir dudng day vao niit 2 1a P, va Q"

Cong sudt tir nit 1 di vao dudng day 1a P';, va Q'

Cong suat do dién dung clia dudng day sinh ra tinh gop vao Q"y, va Q:

Q2= Qz_— Q' Qv=Q,-Q¢ (3.1)

Qc = U?.By, 1a cong sudt do dién dung ciia dudng day sinh ra.

Dien dp & cudi dudng day 12 U,, dién dp & ngudn 12 U, 1a cdc vecto phic va
la dién 4p day (n€u 12 dién 4p pha thi thém ky hiéu f). :

Dong dién di trén dudng day 11 I,..

Uy Z12=Rz- X4z LU,
j 1 12 2 .
PN+ jQn e T S Py + Q2
J. Pl12+JQ‘12 I_'_"". P‘I‘2+lel12 -]-
I QG Prz=pPz, Qo I
aj Q12=0Q2-Q%
U
i
c
Al
0 A
[ H 1 i .
\ ‘ZII. Qz\i/ “‘[§112<JX12
! ~3hzR1z B
b) - It2af--aaaead 142 .
Hinh 3.2

3.1.1. Tén that dién ap tinh theo dong dién, vecto dién ap
Dong di¢n trén dudng day I,, gia thiét cham pha so véi dién dp U, (Q, cd
tinh cam). Néu 18y dién p U, lam ‘g6c tinh todn, tic 1a U, tring véi truc thuc,
thi quan hé¢ vecto giita U, va 1, thé hién trén hinh 3.2b. 1, tao vdi U, géc ¢.
Dong dién |, c6 thé phan tich thanh 2 thanh phin thue 1,5, (triing v&i U,) va
ao I,,, (vudng géc véi U,):

' le=ly—jl=1,cos0-j I;sin @ (3.2)
Biét Zy; =Ry, +j X, 12 tdng trd ctia dudmg day :
Theo dinh luat Ohm ta c6 tén thdt dién 4p tréen 1 pha cia dudng day, day 1

t6n that dién dp pha: '

AU, = 1,2, = AU + jaUIZII' (1.3

57



8

Trong thuc té ta quan tam d¢n tén that dien 4p day, do dé:
AU, = J3 3 AUy = V3 3 1,Zp,= V3 3 L Ru"‘JJ_In X, (34a)
Thay [,, theo (3.2) vio (3.4a) ta dugc:
AU, =3 (I, cos .R,; + L, sin ¢.X15) + /3 (I, cos @.X,; — I3 sin 9.R,5)
= AU, + j3U,, (3.4b)
Ta thay t8n that dien 4p gém 2 thinh phin (hinh 3.3a):
~ AU\~ triing pha v&i U, goi 1a thanh phan doc tryc;
— 8U,,— vuong géc v6i U, goi la thanh phin ngang truc.
AU, = NE (Ipcos R, + Iy sin@X;)=a+b
_ §U,, = V3 (I, co8 9.X,;— I, sin R,y =c—d (3.5)
Trong dé: a=+3 I;cos R b =\/§I,2 sin . X 5;
c=-3 I,c08 0.X,5:d =3 I;sin @.R, ;.
Ta c6 thé tinh duge dién dp ddu ngudn U,
U=LUL+AU,;,=UL+AU, +j8U, =1+ V3 L2 R+ \ELZ- Xz
=U, + NE) (I,; cos @.R 3 + I sin @.X5} + V3 (X2 cos @. X, — I, sin @.R )
=U,+a+b+jc—d) (3.6)
Trén hinh 3.2b la db thi vecto cha dién dp vé theo (3.6). U, tao véi U, géc 0.
Ta c6 thé€ tinh dugc modul va géc pha ciia dign dp U, (so véi truc U,):

U, =4f(U, + AU ,)? +8U]
i 2 12 12

3.7
120 = .
. U, +AU,
Tuong tu, néu lay U, triing véi truc thye thi c6 thé tinh U,
U,=U,-al,;
U, = J(U, AU, )" +8U%
(3.8)
U -AU,
Pé thi vecto clia cdc trudng hcrp (3.7)- (3.8) trén hinh 3.3a va 3 3b.
Ui Uy
AU B2 v VI
3z
G 0 i} :
\\ 12 Uz Al \ 112 Uo
a) b}
Hinh 3.3



Dién 4p 1a di¢n nang nguén dien csp cho mot don vi dién tich dé mang dén
phu tai, di qua dudng day dién nang nay bi m&t mat mot it thé hien & chd dién
ap cu6i ngudn gidm thap hon ddu nguén. Do mdt dien nang nay, hay 1a 46 mét
dién ap thire, duge do bing hieu ciia modul di¢n 4p U, va U,

AU, =/U/-/U,/=10,-1, 39
Trén hinh 3.4 néu quay vecto U, xubng truc cia U, ta duoc AU,
U

Al12

\ — iy
[

Hinh 3.4

Ta nhan thdy: AU, > AU,,, tuy nhién trong thire t€ géc & rdt nhd (co <5
cho nén su sai khic gifta 2 dai luong nay rt nhd, ¢6 thé bd qua. Nhu vay trong
thuc 1€ ¢6 thé 14y thanh phén tén that dién ap doc truc AU,, d€ do d¢ mdt mdr
dién dp thuc. Sy chap nhan nay Iam cho viéc tinh d6 mat dign ap dé dang hon
nhiéu so v6i tinh tryc ti€p AU, _

Nhur vay thanh phdn 6n that dién dp doc truc AU quy€t dinh do 1én cua
dién 4p con thanh phin ngang truc §U quyét dinh gée pha ciia dién ap.

3.1.2. Tinh toan t&n that dién ap theo cong sust
Ta ¢6 cong thirc: _
S'= \Egrlz =P"; +jQ",
Trong d6 I',; 12 s6 phite lién hop cia I,,;
Tir day rdtra I,; khi ldy U, 1am truc tinh todn:

S P, —jQ",.
[,=-F2_="12 12 (3.10)
N TV TT
, P iQh
vi: AU, = ﬁlule = _L—ﬁ&(Ru +]X,;)=
= (3.11a)

= Panz'Ru + Qll'z'xu + _l Plhz'xu _Q;Z'Ru
U, U

=z —2

" AU, ciing c6 thé tinh theo §'), v U,: -

=AU, +jéU,
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- AU, = UJQII R, +)X),)=

. . . (3.11b)
Pl‘: ‘Ril +_Q12'x|2 + P, Xlz _le'Rlz =AU]2 +j8U|2
U, U, :
Téng quat ta ¢6: 16n thé’t_dién ép trén dufmg day i, j:
it Q,.X. P.J‘.'.R.. +QLX.
AUi. — realAQi. - l'r ll ] if ij ij
1] ] Ui Uj
_ : . . ; (3.11¢c)
SU. =imAU. = PiX; ~Qy R, :Pii'xij ~Q; R,
K — U, - u

i
Chi s6 i va j & phia trén chi ring cOng sudl va dién dp 14y tai cing diém i hoic j.
Trong cdc cong thic (3.1c) ding vdi don vi:

Py MW; Qg MVATr; Ry, X ©; AU, va 8U;; ¢6 don vi la kV.

Ta thdy t6n that dién 4p c6 thé tinh theo dién dp va cong sudt & ddu hoac
cudi dudng day, nghia 1a cOng suit vi dién 4p phai 14y gi4 tri tai cing mot diém
trén ludi dien. |

Sau khi tinh dugc ton that dién ap. dién dp nut duge lmh theo cic cong thic
3.7y va(3.8):

AU, con duge tinh theo phdn tram cta U,y

AU, 002 PeRu +?|2X|2

da &l

AUL% = [%, kW, Q, kVAr, kV] (3.12)

Cha ¥:

1. Da6i vdi ludi he thdng su dung cic chucfng mnh giai tich trén rnay tinh, mdy
tinh s€ tinh truc ti€p modul va géc 8 clia dién 4 4p niit.

2. Trong ludi truyén tai 110 — 220kV, néu tinh bing tay thi t6n that dién 4p
dugc tinh chinh xdc theo (3.7), {3.8), (3.11), sau dé tinh dieﬁ ap nut va gbe pha,
trong dé cong sudt va dién dp ldy tai cing mot diém trén dudng day. Néu khong
cdn biét géc pha thi chi cdn tinh thanh phin doc truc clia dién dp, sau dé tinh
modul cia dién ap niit:

AU12-= l)IZRII +Q:2‘XI2 .

T v U=U,+ AU,
‘ o (3.13a)
AUu = PIZ‘RIE::IQIZ'XII; _U‘z = UI _AUu

Néu chi cdn tinh tén thit dién 4p % thi tinh theo U = U, theo cong thifc (3.12)



3. Trong luGi trung ha 4p dén 35 kV trén khong, t6n thét dien dp tinh theo U

AU, = Plz-RlzJ Qu-X,; v U,=U,+AU,,
| “ (3.13b)
AU, =DeRed QX Ay

. Udl

4.3 Iuéi dien ren khong 110kV trés 1én phai tinh dén dién dung clia dudmg day.

O lui ludi cap 22 — 35 kV néu dung cdp tiét dién 16n phai tinh dén dién dung
clia dudmg day.

O Isi dién 220KV 1ro xucng, anh hudng coa dién dung cia dudmg day <6 thé
tinh gén ding theo cong sudt phan khing hiing s6 Q.:

Qc=BylU,? [MVAr, 1/Skm, km, kV] (3.13¢)’

vi mot nira (Q/2) tinh gép vio phu tai cudi duomg déy, cong sust nay mang diu ()
con cong suit phan khing clia phu ti mang dau (+). Cdn mot nira phia ddu duimg
day thi gop vao phu tdi ddu dudng day, phdn cong sudt phan khang nay khong anh
huéng 16 tinh todn tren duimg day dang xét.

5. Trong ludi dién siéu cao dp c6 R << X, do d6 c6 thé bd qua R. Tir d6
tacéd:

au=F . sy X
1 Y,

Tir 2 cong thic trén nit ra:

— Cong sullt phan khing (CSPK) 11 nguyén nhan chinh gay ra t8n that dién
dp, do d6 dé diéu chinh di¢n 4p thi phai diéu chinh dong CSPK. _

— Cong sudt tic dung gay ra d¢ lech pha ciia dien 4p (goc 0). Goc 0 1a tisu
chuan xét kha nang tii cila dudmg day dai siéu cao ap theo diéu kién 6n dinh tinh.

6. Trén dudmg day dai (> 300km) siéu cao 4p, khi Khong tdi va non tdi dién
4p cudi dudmg day c6 thé cao hon dien &p ddu dudng diy do CSPK Qc clia
dudng day lon hon CSPK cia phu tdi lam che CSPK tdng O cubi dudng day I
Q,=(Q; —Qf2) c6 dfﬁu (=), do dé: :

AU=____Q2X; 5U=E-
UZ UZ
So d6 thay the ciia dudng day khong tai va d6 thi vecto di¢n ap trén hinh 3.5.

SR+ |
T!:T— QX
I I w " o

Q/2 Qc/2 U2
Hinh 3.5
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3.2. TON THAT CONG SUAT TREN PUONG DAY

Tén thit cong suit trén dudng day gdm cd tdn thit cong suat tic dung va ton
that cong suit phan khang xay ra trén dién trd va cam khéng ctia dudmg day dién:
Ton that cong suét tac dung trén | pha la:
_ APlzrz_ IR,
Trén ba pha la: _
AP,=31 Ry, (3.14a)

Né&u tinh I?,; theo cong sudt sau téng trd dudmg day dién bang cong thic (3.10)
ta dugc:

thay vao (3.14a):

AP, = U2 I_;i R,, (3.14b)
Tuwong tu véi t&n that cong sudt phin khang:
P2+Q2, _S;
AQ,=-12—=1X =-12X . 3.14c
Qe U; U2 ( )
T8n that cong suét biéu kién la: _
AS,= AP, +JAQ,, . {3.144)
Cong suit & trude téng trd Z la:
PIZ = P!-2«+ AP, (3.14¢)
Q,=Q,,+4Q,
Cong sudt ngudn dién 1a:
P =P,
N (3.140)
_ Qy=0Q,:-Q,

Déi v6i cong sudt tic dung, tdn thit cong sudt trén dudmg day lam cho cong
suit dua vao ddu dudng day 1m hon cong suét yéu cdu cudi dudmg day.

Déi v6i cong sudt phan khang do ¢6 cong suit do dién dong sinh ra nén cong
suat dva vao dudmg day c6 thé nhd hon cdng sudt yéu chu.

 Tén that cong sudt cling ¢6 thé tinh theo cong suit P’), + jQ° ), hude t0ng
- .
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P, +Q2
Ar)ll = UZ =L ]1
- p +Q;22 _ (3.14g)
AQ!Z =T-—X

12

Cong sudt sau 6ng tro Z 1a:

P,=P,—AP
Do (3.14h)
Q,=Q, _AQIl '
Mot cdch téng quit, tén that cong suit trén dudng diy ndi 2 nut i,
2 in2 j

AP, = Y@ R Q)

T T

S . ., i 3.15)

AQj=(P‘j) +2(Qi,) X = (P) +(Q.,) ) :

e T

Neéu trong céc cong thic trén 14y don vi nhu sau:

P:MW; Q:MVAr: U: kV; R, X:Q; thi AP A MW, AQ 1a MVA.

Dudi day, n€u trong céng thic khéng ¢ chi s6 cu thé thi doc gia phai nhé
nguyén tic: cong sudt va dien dp phai 1dy tai cing mot diém.

Trong tinh todn gdn diing c6 thé 14y U = U, cha dudmg day con cong suat ldy
& ddu hoic cudi dudng day:

2 2 2 - ’
ap-P2Q g S (3.16a)
Udll Ud.d .
3 2
aQ=PrQ xS ¢ _ (3.16b)
Uy Uy, _
Quan hé giira ton thit cong sult va tdn thit dién &p (vdi gia thiét sing ~ 0):
2
4P 100 X100
AP(%)  p V3U, Icosg |
= = = - 317
AU(%) A!J_ 100 \/_chostp cos @’
U U,

Cfmy

— Tdn thit cOng suit tic dung va phan khing dugc tinh dé tinh cong suit diu
dudmg day khi biét cOng sudt cubi duong day:

=S, +AS .
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hay tinh cong sudt cudi dudng day dién khi bi€t cong suit diu dudng day dién: |
$:=8i-AS o |
Ngodi ra, tdn thit cong sudt tac dung (CSTD) dugc tinh cho céc mﬁc dich sau:
— Tén that cong suit duge tinh cho ché do max nam cha dubng day, APy, dé
tinh t6n that dién nang theo T, tinh yéu cdu cong sust max d6i voi ngudn dién.
— Tén thit cong suat 1A mot chi tiéu kinh t& coa luGi dién. Ton thdt cong sudt fa
khong tranh khoi, n6 c6 tac hai 13 doi hoi kha nang phdt cda ngudn va kha ning tai
cua ludi cao hon. Do d6 phai giff ton thit cong suit & mic hop 19,

3.3. TON THAT DIEN NANG TREN DUGNG DAY

3.3.1. Céng thirc téng quat

Tén thit cong sudt tic dung 13 tSn that dién nang trén dién tré R chia dudng
day trong mot don vi thdi gian, do d6 16n th&t dién nang trong thdi gian T la tich
phén cha ton that cong sudt theo thdi gian van hanh T (d€ tién wrinh biy cdc chi
s¢ dutmg day i, j duge bd qua):

TP+ Q7
UZ
Trong tinh todn thuc 1€ cdc cong thiic trén duge van dung khic nhau.

AA = IAP(t)dt—SRII dt = Rj—dt-R_[ 2 (3.18)

3.3.2. Tinh theo dé thi phu tai |
1. Tinh theo dé thi phu tdi ngay, dém
N&u biét d6 thi phu tai (DTPT) ngay dém véi gid tri phu tdi timg gite:

‘J

2 2 2
AA = RZE ‘REPJQ RZP(""‘g“’), (3.18a)

Tén that dién ndng ca nim duge tinh bang cdch nhan tén th&t dién nang
mot ngay, dém vai s6 ngay trong nam:

AA '=Zki.AAi ' (3.18b)
I -

Yk, =365

trong d6: AA; 1a t6n thdt dién nang ngay, dém tinh cho loai dé thi phu tai i, k; 1
sS ngdy c6 do thi phu 1ai i, ¢6 k loai dé thi phu t3i. D6 thi phu tai thudng dicse
phan loai theo mila.

64



2. Tinh theo dé thi phu tdi kéo dai nam
Néu cho bi€t d6 thi phu tai (DTPT) kéo dai nam cé hinh bac thang véi n
bac, méi bac dai Ay, va ¢6 cong suét S; khong déi (hinh 3.6) thi:

2
AA= RZS At, -RZ

ial

— At (3.18¢)

1

s

Y '
I

1
1
I
1
]
I
1

-

Aty Al Ata 8760 t

Hinh 3.6

Néu khong biet gid ri cha U, thi cé thé tinh gdn ding bang cich lay U = U,

A = (PR 4 Q] at © (3.18d)
.Udrl 1
Néu At, = th thi
R Gl ’
AA_—Z(P2+Q) (3.18¢) -
di 1=l
N&u cho bi€t cose = hiing s6, thi trong cdc cong thic trén thay Q, = P.tgo
) R ROl 5 l
AA=—>P (3.18f)

Céc truong hop dp dung cach tinh theo dé thi phu tai:

— Céc dudng day trén lusi he thong truyén tai dién nang cGa cdc nha may
di¢n dén cdc nit hé thong, trén cdc dudng day nay S(t) phu thudce ché dé lam
vi€éc cua cac nha mdy dién.

— Dudng day, hay MBA truyén tai hoac phan phéi nhung duge déng cit
theo ngay dém hoac theo mita vi 1y do giam t6n thdt dien nang.

— Pudng day ¢6 tu bd ¢6 diéu khién.

Trong cdc truémg hop nay trude hét phai xac dinh duge d6 thi I{t), hoac
P(1), Q(1) sau dé tinh tryc ti€p AA theo (3.18b, ¢, d, e, f).

3.3.3. Tinh theo thdi gian tén that céng suat Ion nhat
T 2 2
AA =R j’iz-dt =R P—i&d
U’ U
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Néu dudmg day cung cép dién cho phu tdi ¢ d6 thj 6n dinh ta cé thé viet nhur sau:

R RI60 B760 R .
AA = 'T{ I P? + J' Qf}dt = '—2(P:m1:p + Qfmtq) (3.18¢)
Uchl =l 1= Udt'l
Trong d6: 1, 1a thoi gian t8n thét cong sudl 16n nhit do CSTD gay ra, 1,la
thdi gian ton that 16n nhat do CSPK gay ra, chiing phu thudc vaa dé thi CSTD va
CSPK cia phy taj,

K760 ¥760
Sea [ ra
Tp — l=l})2 : IIPI
760 w760’ (3.19)
S Qi
T, = 1=1 i

© QL Q.

Trong thuc t€ tnh todn, thutmg gia thiét ring d6 thi CSPK va CSTD gi6ng
nhau, ciing c6 nghia 12 cos¢ cha phy tai khong déi, gia thiét nay kha gin véi
thue té. Vi gia thidt nay:

RGO #7600 Q2 RI60

fQla  [=ud  [Pa
1. =0 —_0 tge —_8 =1. =1
Q 7 2 2 P

Qmax gﬂ_ﬂ."_ P““’"

gy’
va c6 thé viét:
- R ) N SZ

AA= (P, + QL )t ="=Rt=AP, 1 (3.20)
: U, Ul

T dugc tinh theo ¢dng thire:

AT60 AT60

PO B
=t = (3:21)

T £0i 12 that gian tn thit cong sudt 16n nhat.
Y nghia cia t rat r rang, néu dong dién I, = [, = const thi trong th&i gian

1 (gid) né gay ra ton thit diing bing 8n that dién nang do dong dién that gay ra
trong ca nam.

t duoc tinh todn cho cdc toai do thi phu tai ¢6 quy luat bi€n ddi én dinh,
sau do dwa vao cdc cdm nang dé€ sir dung trong quy hoach va thi&t k€ dien.

Trong cdc bat todn chung thi ding t, riéng trong cdc bai todn bl phai ding
T, phu thudc Q bu. N&u ding © = hing s6 thi k&t qua s& sai.
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Phuong phap tinh theo thai gian t6n thdt cong suat 16n nhat 4p dung cho
cdc dudng day cap dién che phu tai: Trong trudng hop nay phu tai trén dudng
day c6 do thi.trimg v6i DTPT cfia phy tai.

T dugc tinh todn théng ké theo T,,, cia DTPT, cho dudi dang bang, dudng
cong hodc theo cong thitc kinh nghiém va ding cho cdc dudng day cap dién cho
phu tai. '

Cong thic kinh nghiém thuing duge ding 1a:

1) ©=(0,124 + T,,..10 ~*)*.8760 (gid) (3.22a)
0,7.T2

2) t=03T,  +-1-im (g 3.22b

) m ¥ gmed (gid) ( )

Trong d6 T, 1a thoi gian sir dung cong sust 16n nhat.

Cha y:

Cic cong thic tréen diy duge sit dung t6t rong quy hoach, trong dé T,.,
duge chon theo loai phu 1di. Trong van hanh khé tinh chinh x4c t6n that dién
ndng do khong c6 cdc thong s6 chinh xdc vé phy tai. ‘

3.3.4. Tinh t&n that dign niing theo déng dién trung binh binh phuong

Cong thirc tinh tén that dién ning dugc bién ddi nhur sau:
#7160
2
K760 I I[dt

]

AA =3R | I.dt =3R.8760.' — =3 R.8760.1 3.23
(,I ' 8760 w323

Trong dé: (3.24)

12 ddng dién trung binh binh phuong trong nam.
R la dién trés cha luéi dién, O,

Néu nhan va chia vao cong thitc (3.23) I?_ thi:

2
AA =31, 2R 8760 = Ig"' 3., R8760=k, AP 8760 (3.25)

ks = I3/12  g0ild he s6 tén that.
ka 6 thé tinh theo cong thitc kinh nghiém:
k, =kZ, +0,273(k_, —}1;"“—")2 ' (3.26a)

myax

Prux va Pryjo 12 phu tai max va min trong chu ky tinh toan.
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Né&u tinh gan ding, cong thire trén duge cu thé hoa nhw sau:
— Cho luéi truyén tai va phan phdi do thi:

ka=03k,+0,7k, (3.26b}
~ Cho-lu6i phan phdi néng thén: ‘
ks =0,15k,+ 085k, {3.26¢)

Trong d6 Kk, 13 hé s& sir dung do thi phu tai: k= P.JP,,m

P, v P,... 14 cong suit trung binh va cong suat max cta d6 thi phu tai ding aé
tinh 16n thit. '

Trén diy di rinh bay cdc dac tinh truyén tai dién nang cua mét dudng day
di¢n, trong d6 phu 1ai dugc ¢dp & cudi dudng day, day 1a don vi co ban cua ludi
dién goi 12 doan Iudi. Ludi dién thuc & gdm hang chuc doan huéi nhu vay duge
ghép néi 1i€p hodc song song thinh mach hd hay kin, viéc tinh todn cdc dic tinh

tai dién cho cdc Judi niy rat kho khan, phat sir dung cdc phuong phdp dic blct
s& dirge trinh bay & cic chuong sau.

Vi du 3.1. Dudmg day trén khong dién dp 10kV, dai 5 km, day dan AC - 70,
cung cdp dien cho mt phu tai cong sudt max (500 + _|400)er\ dit o cuét,

[ay = 3000 h, Xac dinh t6n that dicn 4p, ton that cong sudl vi ton thit dién nang
trén duding diy.

Gidi: Vi duong diy 10kV cho nén khong xét dén dung din. Theo cic bang phu
huc tun duge: r, = 0,4600/km, x, = 0,34Qlfkm.
Nhuvay: R=1,1=0465=23Q; X=X.1=0,345=1,7Q,
Tén that dién dp, 4p dung cong thitc (3.12):
_PR+QX _ 500.2,3+400.1,7

= : q 83%
TN 10.10°
Tén thit cong suit trén dudng day:
32 d 2
ap =2t QU (500400 56 oy akw
dd l .
aQ= P Q@ SO0 +400%, oo g svar
Uz, 10

AS=113+j83kVA.
1= (0,124 + 3000.107')* 8760 = 1574h
AA =11,3.1574 = 17786kWh
Vi du 3.2. Dutng day 220 kV, dai | = 150 km, day din AC-240, cung cip

dién cho phuy 1di max cong suit (80 + j26) MVA. Dién dp & cudi dudng day trong
ché do phu tai cuc dai bang 213 kV, T,,, = 5000 h.

Tinh dién 4p ddu nguén, tinh dinh tdn thit cong sudt vi dién ning trén dudng
day va cong suat niit nguon.
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Sa d6 thay th€ dudng day cho trén hinh 3.7

1 S Zi=R +5X,, 5 5
U, 5 =] = U &
_I_._ w1 iy
T T
' Hirnh 3.7

Gidi: Do ton that ving quang nhd, cho nén bd qua. Theo bang phu luc 2.1 ta
tra duge:

t, = 0,032 Q/km, x, = 0,424 Q/km, b, = 2,641 10* |/Qkm.

Do da:

R=r,.1=0,132.150 = 19.8Q

X=X,1=0424.150 = 63,602

B2 =1b,1/2 =2,641.10 *.150/2 = 1,981.10" 1/ Q

Cong sudt phan khing do dung dan & cudi dudng diy sinh ra bang:
Qe =-U, B2 =-215.1,981.10" = -9,156MVAr

Cong suat sau t6ng trd Z bing:

§" =S+ jQu = 80 + j26 — 9,156 = 80 + j16.844MVA

‘Tén that dién ap:

_PLR,+QLX,, 80.19.8+16,844.63.6

AU, =12,35kV
i u, 215 -
5U, = PD.XDGQ,E.RE ) 80.63,6—2116:;844.19,8 C2211kV

U, =U, + AU, +j8U,, =215+12,35+ 22,11 = 227,35+ j22,11

U, = J(U. + AU +8U2, =227.35 + 22,11 = 228 42kV
22,11

0 = arctg Ui . arctg———— =4,21¢"
U.+AU,, 227,35

Ton that cong sudt trén duding d:‘{y:
AP, = PatQip 80" +16,844°

Y

19,8 =2 863MW

Ul "2 215°
" ) 2 2
AQ,, = I.:J:Qm X,, = 80 2112844 63,6 =9,20MVAr

AS,; = 2.863 + 9. 20MVA
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" AA% =—100=

Cong suat & ddu vao téng trdy Z:
S =8, +AS=80+j16,844 + 2,863 + 19,20 = 82,863 + j 26,04MVA.
Qo ==-UBf2 =-228,42%.1,981.10"* = —10,33MVAr
Cong suat & nidt 1 bang:
81 =8~ jQc = 82,863 +j 26,04 - 10,33 = 82,863 + j 15,705MVA.
Tit T,.., = 5000 h ta tinh dugc:
t = (0,124 + 5000.10°)* 8760 = 3410h
AA = AP. 1 =2.863.3410 = 9762,83MWh
Dién nang phu tii yéu ciu: :
A =P,.T,..= 80.5000 = 400 O0OMWh
Tdn thét dién nang % la:
AA - 9762,83

100 =2 44%
A 406000

Vi du 3.3. Dudng day dién kép 110 kV dai 70 km, day AC 120 cdp dién cho

phu tai max 40 MW, cosg = 0,9, T, = 5500h. Tinh t8n that dien ap. t6n thit cong
sudt va t0n that dién nang.

70

Gidi:
-Q=Ptgp =40.0,4843 = 19 37MVAr
- Day AC 120 ¢ c4c thong s6:

r, = 0.270Q/km
r=0,27.70/2 =9.45Q/km
X, =0.416 (/km

x.=0,416.70/2 = 14.56%/km

b, =2.69.10"* km/Q

B =2.2,69.10* = 0.0003766km/Q

Q"c = 110°.B2 = 2,2784MVAr

Q'=Q-Q/2=19,37-2,2784= 17092
_PR+Q'X 40.9,45+17,092.14,56

100=5,18%

AU = 2100= ;
Uz, 110’
AP = P- +‘Q y R = 40° +1?:092' 9,45 = | 48MW
U, 10°
2 "2 217 2
AQ=2t Qo x AV AT s 2sMVAC
Uz, 10°

T = (0,124 + 5500.10) 8760 = 3979h
AA = AP.1 =1,48.3979 = 5889.9MWh



Vi du 3.4. Dubng day 22kV c6 dién & 2 Q. phu thi max S,,, = SMVA. He s&
st dung kg = 0,6: Gid 1 kWh ton thdt dién nang: C, = 500d/kWh. Tinh chi phi t6n
that dién nang.
Gidi: _
1= Sea 8000 5 10a

Bu, B2
ks =0,15k,+0,85k, = 0,15.0,6 + 0,85.0,6* = 0,396
_3F.R _3210°2
10000 1000
_ AA =k, OP,,,.8760 = 0,396. 264,6.8760 = 917 88 7kWh
Chi phi cho t6n that dién nang:
c.AA /1000000 = 500.917887 /1000000 = 458,973 5tr.d

= 264,6kW

3.4. TON THAT DIEN AP, CONG SUAT VA BIEN NANG TRONG MAY
BIEN AP

3.4.1. Tén that dién 4p trong may bién ap (MBA)
' ) Zo=Rp+Xp k=Uz/Un

) Zn S : :
I _ Ue Ue Un
ASe=Po+jQo '
a) b}

Hinh 3.8. So d5 MBA 2 cudn day
Trén so d6 hinh 3.8b Ia md hinh mdy bi€n 4p, trong dé tdng tré duge tinh
vé phia cao dp. Uy 1a dién 4p phia ha clla mdy bién dp, U’ 1a dién ap phia ha
chuyén lén phia cao: U= U, .k
Thanh phéin doc truc ctia tdn thit dién 4p trén tdng try Z, 1a:
_ PR, +QX,
= T
Ue=Uc+ AU,
-N€u biét cong sudt di vao mdy bi€n d4p S’ va Upthi:
P'R,+Q'X, '
UC
U’c = Ue— AU,
U, =U’gk
AS, duge bo qua vi ¢d gid tri nho.,

AU, (3.27a)

AU, = (3.27b)
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k phu lhuéc ddu phan 4p sir dung, chgn diu phan dp k ta diéu chinh duge
Uy,. Ddu phan dp c6 thé diéu chinh dudi tai hoic ngoai 1ai. Mdy bi%n 4p cd trang
bi b6 di¢u chinh ddu phan dp duéi téi goi 12 mdy bién 4p diéu 4p dudi tai.

3.4.2, Ton that cong suit trong may bign ap

1. Mdy bién dp 2 cudn day

Ton that cong suat trong cdc m&y bign dp gém hai phdn: phu thudc va
khOng phu thudc vao phu tai,

Thanh phan khong phu thudc vio phu tdi 1 tén that trong 181 thép clia may
bién 4p hay con goi 12 tn thdt khoéng tdi. Tdén that khong tai khong phu thude
vao cOng sudl tai qua mdy bi€n dp, né chi phu thugc vio cdu tao clia mdy bién
ap. Ton that khong tai duge xdc dinh theo cic 56 ligu k§ thuat cia bién dp:

AS, = AP, + jAQ, (3.28)
O day: AQ, = %

Trong dé 1, la dong dién khong tai tinh theo phdn tram, AP, — T8n that
cong sudl tic dung khong tdi tra trong bang 1y lich MBA. AQ, la tén thit cong
sut phan khang khong tai. '

Thinh phén 1dn that the hai phu thude vao cong sudt tai qua.mdy bién dp 12 6én
thit trong dién trd cudn day, con goi 1a 16n that ddng hay tdn thit ngdn mach. Co
thé xdc dinh tén thit déng trong mdy bicn dp hai cudn day (hinh 3.8) theo:

2
AP, =3I'R, = +Q 2SR, =AP, ( S J | (3.29a)

dmh dm

AQ,, =3I°X, = Ile X, -0
vl 1008
Trong d6 S, P, Q 12 cong sudt tai qua mdy bién ap, S, 13 cong sudt dinh
mitc clia mdy bi€n 4p, APy 13 (6n that ngin mach.
- Trong (3.29) R, va X, phii tuong thich v&i Uy, Nghié 1a khi tinh R, va X,
theo dién dp nao thi phai st dung dién dp dé trong (3.29). \

(3.29b)

dm

Toéng ton thit trong mdy bién dp:

2
S
AP, = AP, + AP = AP + AP, (S——) (3.29¢)
. dm
U8’

AQh = AQn + Ach = AQn + 1 OOSa.‘n

(3.29d)
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Trong trudng hop c6 n mdy bién dp gidng nhau lam viéc song song, t6n that
cong sudt trong n mdy bang: :

R )
' A

AP, =nAP, + ﬁ(—S—J (3.30a)

n Sdm

U, .§
AQ, =nAQ, + —E= 3.30b
Q. =nsQ, 0.100.S, ( )

Cong sudl phia cao mdy bién 4p la:

 § =S+AP, +jAQ, (3.30c¢)

2. May bién dp 8 cuén diy va MBA tu ngdu (hinh 3.9)

Hinh 3.9

Ton thit khong ta trong mdy bi€n 4p ba cudn day hay bién ap ty ngiu ciing
dugc xdc dinh theo cic sd liéu k¥ thuat cha ching:
AP, — tra bang
AQ:- = (iu%'sdm)){loo (3-31)
T6n thit déng trong cdc cudn diy cling duoe xdc dinh theo cOng sudt tai.
clia mdi cuén day.
Tdng 1r& cdc cudn quy déi vé phia cao nén 6n thit cong sudt trong cic
cudn déu phai tinh theo dién 4p cao U..
Tén thit déng trong cudn day ha ap:

SI
AS.ar = (- )2-.ZRH' (3.32)
UC
Tén that dong trong cudn day trung ap:
A_quT:(ET‘)Z-err (3.33)
UC
Vi t6n thit ddng trong cudn day cao dp:
ASuc = (25 Zpe (3.34)
U(‘
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Trong d6: Se=8r+8: 81 =8+ AS.1i Su =8y + AS.uc
U. — Pién ap phia cao dp.

3.4.3. Tn that dién ning trong may bién ap

Ton that dién nang trong méy bién 4p gém hai phin:

— Tén thit dién nang khong tai hay trong 18i thép: khéng phu thuoc vao phu
tal xac dinh theo thdi gian lam viéc cta mdy bién dp;

— Ton that dién ning trong cudn diy hay trong déng: phu thudc vao tai xdc
«dinh theo d¢ thi phu rai, né€u cong sudt MBA c¢6 dé thi nhu phy tdi thi ding T,
dé tinh 1.

. Tén that dién nang 1 nim tinh theo 11a:
Al = APT, (3.35a)
AAy., = AP, T (3.35b)
'Tén that chung:

2

AAg = AP, T, + AP, 1= AP,.T, + AP, SSW T (3.35¢)

2
hm

Trong dé: T, la thoi gian van 1 hanh nam ciia MBA =~ 8500 — 8760h
Smax — Phu tdi cue dai 1 nam cita MBA.

Né€u c¢é n mdy bién 4p nhu nhau lam viéc song song, thi tén thét dién nang
trong n miy: '

. 2
AAB = Il.ﬂp,,.Th + APN. ‘_S‘ﬂ‘T . T (3363)
n.S,,
Né&u cho dé thi phu tai bac thang thi:
K0 Q2 '
A, =AP, T, + APy —t- _ (3.36b)

0 i

Muén tinh AAj cho cdc khoang thoi gian khdc 1 nam, vi du.khoéng thai
gian T thi phai chd y tinh theo khodng thdi gian nay, khong thé ding cic cong
thitc cho ca nam & trén dé tinh duge,

Vi dy 3.5. Trong tram ha 4p c6 mét mdy bién dp hai cudn day S,, = 10000kVA,
U = 110kV. Phu tai cuc dai cla tram bang 20000kVA, hé s& cose = 0,8. Thai
gian sir dung cuc dai T,,, = 5000h. Xédc dinh 3n that céng suit va 16n that dien
nang trong may bi&n dp.

MEBA ¢6 Uy = 10,5%; APy = 60kW; AP, = 14kW; I, = 0,9%.

Gidi: Ton thit cong sudt tic dung trong may bién 4p:
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APS, ° 120.20000

AP, = AP+ —S0me 144 TS0 10 8kw
Sun 25000
Va ton that cong sudt phan khang:
2
AQ, = _LS,, Si,m U,.S,. N 0,9.25000 N 10,5.20000 — 3302KVAr
100 100S,, 100 100.25000

Thoi gian tén that cye dai;
1=(0,124 + T,,,..107%)2.8760 = (0,124 + 5000.10" y.8760 = 3410h
Nhur vay 16n that dien nang trong mdy bién dp:

2 2
Ay = AP, T, + 2w o 145760 4 12020000° 1) o s3atkwh
s, ? 250007
N€u ¢ 2 MBA lam viéc song song thi:
AAL=24P, T, + 208+ L 298760+ @3@0—'341 0 =790230kWh
28, 250007

CAU HOI ON TAP

1. V& sa d6 vecto dién ap.

2. Y nghia clia thanh phan doc tryc va ngang truc tén that dién ap? Khi nao thi
¢6 thé khong tinh dén thanh phin ngang truc?

3. Anh hudng cla dung dan dudng day dén tén that dién ap'?

4. Vi sao khi tinh tén that dién ap va t8n that cong xuat, cong suat va dién ap
phai Idy ciing mét didm trén dudng day?

5. Anh hudng clia dung din dudng day dén tdn that cong suat nhuthé nao?
6. C6 méy cach tinh t8n that dign nang?

7. Khi nao thi cé thé tinh tdn that dién nang trén dudng day dién theo T, hodc
theo I, khi n&o phéi tinh theo dé thi phu tai cu thd?

8. Vi sao khi tinh t8n that dién nang trong may bién ap phél sl dung ca thai
gian !am viéc cla may bién ap trongnamva 1,7
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Chuong 4

TINH TOAN CHE PO XAC LAP
CUA LUGI PHAN PHOI

4.1. KHAI NIEM CHUNG

4.1.1. Cac ché dd lam viéc cta lugi dién

2
(2) P2
P2
L Py R
{ )
R4 3
Py {3)
Ra™_3
a) P'3
1
KW
140
120
100 i---eT
[P
80 ----------- PI :-‘ -‘E- -.A ------------------
2 T A 2 . Poam b
o I o L
20 f-- e A . R R R
0 l I 1 - : l -
t2 4t t3 t(h)
b)
Hinh 4.1

Xét ludi dign lOkV tirén hinh 4.1a gébm 3 doan ludi dién (1); (2) va (3) ¢6
dien 3 R, = R, = R;= 1,73Q) céip dién cho hai phy 1ai 2 va 3.
Trén hinh 4.1b 13 d6 thi phu tai cta phu tai 2 va 3, hai d6 thi phu tai nay
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khong tring nhau 13 do-tinh chit cla ching khic nhau, vi du phu tai 2 1a cong
nghi¢p con phu tai 3 1a din dung.

Cong sudt trén doan ludi (2) tring voi cong susit phu tdi 2, cong sudt trén
doan ludi (3) trimg voi cong sudt phu tai 3 con coéng sudt trén doan lusi (1) 1a
16ng cong sudt phu tai 2 va phu tai 3:

' P, =P+ P,

Ta thay do thi phy tdi P, ciing 12 d6 thj phu tai ciia doan ludi 2, d8 thi phu tai
P’ 1a do thi phu tai clia doan 1uéi 3, con dé thi phu tdi ciia doan luéi 1 13 P,. Nhu
vay moi doan ludi dién c6 dé thi phu i riéng, trong dé hién nhién 1a thdi diém
xdy ra cang sudt max ciia ching khong tring nhau vé mat thoi gian,

Ta cé bing cong sudt trén cic dudng diy & cdc thoi diém xdy ra cong suat
max cua timg doan lréi:

t, 1, t,
Phu t3i 2 — KW 65 95 20
Phy t3i 3 - kW 75 20 85
Boan ludi (2) — kW 65 95 20
Boan IU6i (3) — kW 75 20 85 |
Boan IUGi (1) — kW 140 115 105

Tir bang k€t qua ta thay: _
Ché d6 max ctia phu tai 2 xay ra & t,: 95kW, ch€ do max cia phu tdi 3 xdy ra
Ot 85kW.
Cong sudt max trén 3 doan luéi xdy ra & 3 thdi diém khac nhau:
Py = 95kW a1, v Py, = 85kW &1,
Con P, xdyradu,: ‘
Ploue = Py + Py = 65 + 75 = 140kW
Ta goi céc ch€ do max cla timg doan luéi la ch€ d§ max rieng cla chiing.

Che¢ dé nay néi chung khong trong véi ché do max cua phu tai, trir rudmg hop
doan ludi ¢ap dién riéng cho 1 phu tai.

Céic cong sudt max cua doan ludi duge dung dé tinh dong dién max dé ki€ém
tra diy din di c6 theo dléu kién phdt néng hodc chon tiét dién day din mdi, tinh
tén that dién nang.

Ta tinh 16n thét dién dp, t6n that cOng sudt trén timg doan ludi trong 3
thoi diém:
. gt p . ] -7
Thoi diém 1, AU, = R, 140.1.73

J3U J3.10

Ton that dién 4p 1ir ngudn dén cde nit cusi 2, 3 1a:

=14V; AU, = 7,5V; AU = 6,5V

il
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AU,_,= AU, + AU, = 21,5V

AU, = AU, + AU, = 20,5V
Tén that céng sudt:

AP, = i —R, = 140°

_ 1000.U% 1000.10

AP, = 0,097 kW AP, = 0.073kW

Téng tdn that cbng suit:

AP = AP, + AP, + AP; = 0,339 + 0,097 + 0,073 = 0,509 kW.

Thti diém t,; AU, = 11,5V; AU, =9,5V: AU, =2V

AU, , =21V
AU, ,=13,5V
AP = 0,229 kW; AP, = 0,156 kW; AP, = 0,007 kW; AP = 0,392 kW
Thai diém t,: AU, = 10,5V, AU, =2V; AU, = 8,5V
AU, ,= 12,5V
AU, ,= 19V
AP, = 0,191kW; AP, = 0,007kW; AP, = 0,125kW; AP = 0,323kW

Tir két qua ta thdy ché do cha ludi dién & 1, ¢6 tdn thit dién 4p va 16n that
cong sudt 16n nhat, ta goi 13 ch€ dd max chung ciia 1uéi dién, trong trudmg hop cu
thé nay né tring vdi ché do6 max cla doan ludi 1, 1a xuat tuyén cha luéi dien
(dudng day di ra tiy ngudn dién). Ché d6 nay ding dé tinh kiém tra dién 4p va tinh
t6n that cong sudt chung clia toan ludi dién. Trong ché dd max chung, doan ludi 2
va doan ludi 3 c6 coéng sudt nho hon cong suidt max riéng cla ching, cho nén
trong ch€ do nay khong thé diing cong suat trén cdc doan ludi 2, 3 d€ tinh dong
dién max va t6n thit dién nang.

Tém lai cdn phdn biét ché do max rieng coa timg doan ludi dién va ché do
max chung cia toan ludi dién. Ché d6 max rieng diing d¢& tinh dong dién max, tén
thit dién ning cha timg doan ludi. Con ch€ d6 max chung dé tinh t6n thit dién dp
max va t6n that cong sudt max coa toan ludi dién.

~.1,73=0,339kW ;

4.1.2, Cac ché dd va théng s& ché dd cén tinh toan

1. Cdc ché dé va théng s6 cdn tinh

a) Ché'do bdr ky: Vi dy xdy ra & t, trén hinh 4.1b, trong ché do nay tinh
dugc: cong sudt yéu cdu & ddu ngudn, dién dp trén cic ndt tai, tdn that cong sudt.
Tinh todn nay phuc vu cong tic van hanh trong thoi gian thyc. Trong quy hoach

thi&t k&, n€u biét dé thi pha tdi ¢6 thé tinh t6n that dién ning cho timg ché do sau
d¢6 t6ng hop lai cho toan ludi dién.
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b) Ché dé max riéng cia céc doan lit6i dién: Tinh dong dién max, tén that
dién nang ciia timg doan lu6i, sau d6 t3ng hop thanh tdn that dign nang cia toan
luéi dién. Phuc vy chon hodc kiém tra day din, tinh chi tiéu kinh &,

¢) Ché'dg max chung cita ludi dién: Tinh dn that dién 4p max, tdn thit cong
suat max cla toan ludi dién. Kiém tra kh nang i theo dién 4p, cong suat.

d} Ché do min hodic khéng tdi: Tinh di¢n 4p nit phyc vu didu chinh dién ap.

2. Kho khdn gdp phdi khi tinh ludi phén phéi, yéu céu tinh toén

Tinh todn ludi phan phéi 1a tinh che do trong tuong lai tir may chuc phdt dén
hang chuc nam. Do d6 déu phai ding cdc théng s6 phu tai dir bio hoic tinh todn.
Khoé khan 1dn nhat khi tinh todn luéi phan phdi la thong s6 phu tai khong di va
khong chinh xic.

— Trong wrudng hop diéu khién van hanh trong thoi gian thie, ¢6 théng s6 du
bdo phu tai rat ngin han: tr vai chuc phut dén vai gi¥ trong tuong lai, nén cé thé
0 thong s6 kha chinh xde cla phu tai dé tinh ch& do bat k¥ n€u nhu ¢4 thiét bi do
& moi diém phu tdi. Néu khéng c6 thit bi do & moi diém thi phai k& hop do vi
- tinh, sé& c6 sai 8,

— Trong quy hoach thigt k& chi ¢6 thé cé: Cong sudt max cia cic phu tii do
tinh todn 1l cdc thong s6 vé& ciu tric va tinh chét phu tai, hoic 1a du bdo két hop
tinh todn. 6 thi phu tai phai tra citu trong cdm nang (sich tra ctu) va chi 6 rat ft
truong hop ¢é do thi ndy. C6 thé ¢6 T, tir cdm nang véi sai s& rdt 1on.

— Trong van hanh: Chi ¢6 thong s6 do duge 30 phiit & ddu cdc xuat tuyén,
di¢n nang bdn duge trong qud khy & cdc nit tai. Ché d¢ nay duge tinh cho nim
van hanh sau cha ludi dién da ¢6 khi phu tai tang 1én, do déng thém phu tai méi
dé kiém tra dién 4p.

Yeu ciu tinh todn 1a: K&t qué tinh toin phai phin anh gdn ding nhét hanh
vi clia ludi dien. Ddng cong suat, dong dién hay dién 4p tinh dugc phai gén sat
nhit so v6i thue t€. K&t qua tinh todn sai nhiéu sé& din dén chon thiét bi sai, hodc
danh gid sai tinh trang lugi dién, déu din dén cdc thiet hai vé kinh 1& cho doanh
nghiép dién.

4.1.3. Cac gién_ udc cho phép khi tinh toan

1. Ding dién dp danh dinh dé tinh t6n that dién 4p, ton that cong suit va tén

thit dién ning. . : .

T Khong tinh dén anh huéng clia t6n that cong sudt & doan ludi sau dén

doan ldi trude. Gid thiét nay cho phép dang pluong phdp cong phu tdi khi tinh

todn, néit dung phuong phap nay 1a khi tinh mot doan luéi dién thi ldy dong cong

sudt di qua né bang tdng cong suat cic niit tii do né cdp dién dé tinh, bd qua tén
that cong sudt trén cdc doan luéi sau.
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4.2. TINH TOAN CHE DO BOI XUNG LUGI PHAN PHOI TRUNG AP
3 PHA 3 DAY

4.2.1. Tinh ché dé khi biét gia tri phu tai d cing mét thai diém

Day chinh 1a ch€ d¢ bat ky cha ludi phan phéi da ndi & trén. Ludi phan phoi
tinh todn cé dang hinh tia.

1. So d6 ludi dién

Lu6i phan phéi dién hinh tia ¢6 1 ngudn cung cip dién, ¢6 hinh dang nhu
‘trén hinh 4.2, ¢6 56 niit va nhdnh bing nhau va bang N.

4 Pldl Q'4
(4)
Pa. Qg
1 1 : 2 "2 3 -3
Ngudn 0 (1 _ {2) ( ).
P1. & ‘ Pz. Q; l P3. Q3 't
Py, Q) P2, Q% P'a, O _

Hinh 4.2

Niit gém cé:
— Nt :}guén: thanh céi trung dp tram tang dp hay tram trung gian;
— Nt tai, ¢6 thé cé méy bién 4p phu tai hodc khong;
— Niit nhanh rg;
— Niit ndi 2 loai day khdc nhau;
. — Niit ty ba.
Nhanh néi gifta 2 ndt, gém cé: _ : <
— Nhinh duong day, goi 1a cic doan ludi;
— Nhinh khdng b doc hay ty bi doc;
~ Nhidnh méy diéu chinh dién 4p.
Niit nguén ddnh s6 0, cdc nit khidc ddnh 56 tir 1 d&n N.
Nhinh ddnh s6 theo nit cud.
Nt viét s6 thudng, s6 nhanh dé trong ddu ().
Cich ddnh s& nay thuan tién khi st dung chuong trinh tinh todn trén rmdy tinh.

2. Phuong phap tinh
a) Phirong phdp céng phu tdi

Phuong phdp cong phuy tai 14 phuong phip gan ding, don gian nhit dé tinh
luSi phan phdi vii sai s6 chap nhan duoc. '

F
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Noi dung phuong phip 1a: Phu tdi cita I nhanh luci dién bing 16ng céng sudt
cdc phy tdi dige cdp dién qua nhdnh dé, bé qua 1dn that céng sudt tén cée
nhdnh luéi dién néi tir nhanh duwee xét dén cde nit 1di.

S& ligu duge cho la: _

~— Cdu tric lugi dién: dién dp dinh miic, loai day, ti€t dién, do dai, s6 16 song
song, mdy bién dp phu tai: céng sust dinh mc, s mdy song song, cdc thi€t bi
khic. Tir cic s6 liéu nay tinh dugc: thong s6 dudng day va tram bign ap;

— Phu t4i cua cdc nit tai: P’ va Q'; hoac P*; va cos@’,, i = 1... N:

—~ Dién dp nit ngudn U,

Thong s6 cén tinh la:

- Dién dp cdc nuit tai;

— Cong sudt yéu ciu diu dudmg day.

Cac cong thire tinh todn phu tdi cdc nhanh k 1a:

P,=YP;

150, (4.1)
Q=3Q%
hoac: Q. =D P 1z, ' (42)

C, 1a tap cac mit tai i duge cdp dién qua nhanh k.
Sau khi tinh dugc phu téi nhénh ta tinh t6n that dién 4p nhénh:

U, = DR QX by W o kvan kv @3)

| 1000.U,,
Ton that dién ap tir nguén dén cdc nit taj la:
AU, =3 AU, ' (4.4)
kely, :

C6 thé tinh t6n that di¢n dp %:
' AU, _,(kV).100

B (56) = e (4.52)
Tén that dién ap % 1on nhit ciia 1wt dien Ia:
| AU(%),, =max{AU, (%)) C (4.5b)
"Dién dpniit i;
| U,=U, -AU,_, (4.6)

~ Tiép theo tinh t6n that cong st trén cic doan luéi
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ap = B+ Q o KW, kW, kVAr, 2, kV) 4.7
1000.U;,
; +Q;
AQ, =y (kAL kW, kVAr, Q, kV 48
Q= T000.U° [(kVAr, r, ] (4.8)

[
R, X, (€2) 1a dién trd va dién khdng cdce doan ludi k.
Téng tén that cong sudl trén toan ludi dién:
' N
AP = AP,

k:i (4'9}

AQ =) AQ,
k=1

Cong sudt yéu ciu & diu ngudn:

R,:ip'imp

Q, :.ZQ'i +4Q

Tén that cong sudt %:

(4.10)

apse AP 00 @.11)

N

2P

1=}
Vidu 4.1. Tinh luéi dién 10kV trén hinh 4.2, cho biét:
- U,=10,5kV; :
- Toan luéi dién ding day AC 70: cdc doan ludi 1o don c6 chicu dai la:
1, = Skm; |, = Skm; 1,= 5km; 1,= 5km.
— P’ =270kW; P’,= 270kW; P’, = 360kW; P’ = 450kW
Q’, = 130,7kxVAr; Q, = 167,4kVAr; Q",=174.2kVAr; Q' = 279kVAr
xXay ra cung thoi diém. '
Gidgi:
a) Tinh thong s6 cic doan lu6i
Ddy AC-T70 cd: 1, = 0,420/km; Xo = 0,359 /km.
Tinh duge: R, =1,.1r, = 5.0,42 = 2,1€%; X, = 1,.% = 5.0,359 = 1,79Q;
R,=R,=R,=R,=2,1 = 2,1 X=X =X=X;= 1,790
b) Tinh ¢dng suat nhdnh
P,=P +P',+ P, +P,=1350kW -
Q,=Q,+Q,+Q:+Q ' =751.3kVAr
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P,= P, + P’, =270 + 360 = 630kW
Q,=Q', + Q= 1674 + 174,2 = 341, 6kVAr
P,=P', =350kW
Q.= Q', = 174,2kVAr
P,=P, = 450kW
Q.= Q's= 279kVAr

¢) Tinh t6n that dién dp

— Tén that dién dp nhdnh:

C PR, +QX, _1350.2,1+751,3.1,79

| =0,418kV
1000U 1000.10

AU, = PRi+QX, 6302143456 179 _ o oqy

27 1000U,, 1000.10
U, - PR, +Q.X, 3502214174217 (oo

1000V, 1000.10

au, = PRs +QX, 450214279079 o \4ey
1000U 1000.10

— Tdn that dién 4p tir nguén dén cdc nidt tai 1, 2, 3, 4:
AU, =AU, =0,418kV | |
AU, =AU, + AU, = 0,418+ 0,194 = 0,612kV
AU, = AU, + AU, + AU, = 0,418 + 0,194 + 0,107 = 0,719kV
AU, , = AU, + AU, = 0,418+ 0,145 = 0,563kV
Pién 4p cic nit:
(= 10,5-0,418 = 10,082kV

U,=10.5-0,612 = 9,888kV

U,=10,5- 0,719 =9,781kV

U,= 10,5~ 0,563 =9.937kV

Dién ap thip nhat & niit 3, tdn that dién 4p % 1a: (0,719/10).100 = 7,19%.

) Tinh tn thit cong suit
PP+Q 135047513

RO g L3 2 1= 50,13kw
100002, ' 1000.10°
aQ - BrQy 1B LTLY, 59 45 gskvar
1000U2, 1000.16° _

b PQl L 630743416

1

*TTo00UL, ¢ 1000.10°

2,1 =10,79kW
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.. : 2 2 :
AQ, = it Qe x (OO HMLE, oy g rivar
*T 100002, 7T 1000.10°

z - > q "=
ap o POl o 350741742

2,1 =336kW

YUroooul, Y 1000.10°
p] )'_: - =l 2:
Q2 B I 06 gkvar
100003, 7Y 1000.10° .

. P7Qr R - 450° +279°
Pooouy, t 1000.10°
g Yy a5t 2y

1000, 1600.10°
Tong ton that cong sudk: _
AP = 70,16kW
AQ = 59,97kV Ar
Ton that cong sudt tic dung %:
_ AP(%) = 70,16.100/1350 = 5 2%
Cong suit veu ciu d ngudn:
Py= 1350 + 70,16 = t420.16kW
Qu=751,3+ 60 =811 3kVAr
b} Luai phdn phoi cé phu tdi phan bé dén

2.1=35,89kW

21,79 = 5.63kVAr

Trudmg hop dic biét cua Iugi phian phai dién ca trung vix ha dp 1a truimg hop
luéi phitn phoi dién ¢6 phy 1ai phan bo déu:

Ta xdét dudmg day ¢é phu 1ai phan bo déu trén hinh 4.3a.

L

dx X

a)

TTTTTT T VT T T T TTTTTT T PolkWikm)

b}

L2 ] L2

Hinh 4.3

Mat do phu i 1a p, (kW/km), do dai cla dudng ddy l:‘i 1. (km). dién tr& don
vi la r, (fkm). '

Trén mot phin tir dx cha dudng day ¢6 tdn that dién dp 1a:
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dAU = Po-Xfdx

du
Frong d6 p,.x 12 cong suidt yéu cdu trén doan x, cong suat nay di qua douan dx

vii gay ra on that dién 4p, r, dx 1a dién trés cila doan dx. Tén that di¢n dp trén toan
duonyg day la:

AU = ]cp,,.x.q,.dx _Poi’ _ PR
1] Udd 2Udd 2 U

Trong d6 P = p.-L.1ad cong sudt yéucdu, R =r, L la léng g cla duong day.
Néu xét ca cong sudt phan khdng thi:

PR+QX
2.U,, _
Ta thdy, t8n that dién 4p trong ludi phan phéi déu bing 1/2 trudng hop ciing
cong xudl yeu cdu dy dat & cusi dudng day. Didu d6 cho phép thay thé doan lusi
¢6 phu tdi phan bo déu bang doan 1u6i c6 phy tai diém, cling cong suat nhung dat
O giita dudng day (hinh 4.3b).
Xét ton that cong sudt trén dudmg day phan b6 déu:
Tén that trén doan dx la:

AU = {4.12)

(p,-x)’ .1, dx
dAp = Lot HCX
i

T6n thal trén toan dudng day la:

J(pnx) Ldx pczlerﬂ - PR
3U2 3U2

Trong d6 P = p,L 1a t8ng cong sudt yéu cdu bdi phu tai, R = Lr, 14 dién trd
dudng day.

Néu tinh ca cong sudt phan khing Q thi:
P+ Q
UL, \

Nhu vay trong trudng hop phu tai phan bS déu, 16n thdt cong sudt chi bing
113 160 that khi phu 1di tdp trung & cudi duong day.

Dudng day 6 phy tai phan b6 déu khong thé thay thé bing phu tai tap trung

dat & vi tri bang 1/3 L vé phia ngudn d€ tinh nhu d&i véi di¢n 4p ducc vi day 1a
quan hé phi tuyén,

Ta thdy trong ludi phan ph6i ¢ mot doan ndo d6 phan bs déu, thi d€ ¢nh tén
that dién p co thé thay thé¢ doan niy bing phu tii tap trung & giita doan, nhu‘ng
cung ding so d6 niy d€ tinh tdn that cong suat thi khéng duoc.

AP =

(4.13)
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Vi du 4.2. budng day 10kV (hinh 4.4a), day AC 70 ¢6 1, = 0,46Q/km;
Xp= 0,359Q/km.

Mat do phu tai: p, = 400kW/km, cos¢ = 0,9 (1ge = 0,484). Tinh tén thit
cong sudtl trén toan. ludi.

Gidi: So d6 thay the d€ tinh t6n that dien ap trén hinh 4.4b.
10kV {1 = 5km 15 = 3km

RIRERIRRRR 2R REL,

1, +1/2=65km  5kV

a)

b}

{

P = 3 x 400 = 1200kW
Q = 1200 x 0,484 = 580

Hinh 4.4
Thong s6 cha duong day la:
R,=5.0,46 = 2,3Q; X, =5.0,359 = 1,795Q
R,=3.0,46 =1,380; X,= 3.0,359 = 1,077
Théng s6 dudng day thay thé la: '
R =6,5. 0,46 = 2,99Q2; X = 6,5.0,359 = 2,332
Tinh (6n that dién 4p:
U= PR +QX'= 1200.2,99 + 580.2.33
1000U,, 1000.10
Tinh t6n that cong sudt: t6n that céng sudt phai tinh cho timg doan:
— Boan 2 ¢6 phu tai phin b6 déu:
P R = 12007 + 580°

=0,494kV

AP, = R, = 1,38 =9,93kW
*77000U% ° 3.1000.10°
2 2 2 2 .
AQ, = X x A8 s o r0kVAr
* 7100002, 3.1000.10° .
—BPoan I:
2 2 12 2 .
po PrQlp 12004580° ) L 0 cy
100002, 1000.10°
s 2 E 2z 2
aQ, =ty 1304580 o 38 75kVAr
100002, 1000.10

Tdng 1én thét cong sudt 1a
AP = AP, + AP, = 40,58+9,93 = 50,51kW
AQ = AQ, + AQ, = 38,75+7,20= 45,95kVAr
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c} Plurong phap lap

Ciac phuong phdp Iap Gauss — Seidel, Newton — Raphson va céc bién thé cia
chiing la phuong phip chinh xdc dé tinh ché do xdc 1ap cia hedi phan phoi.

Tuy nhién cdc phuong phdp nay doi hoi phai sit dung may tinh.

Céc phuong phép lap duoc ap dung khi phai tinh chinh xdc ch€ do van hanh
khi diéu khién van hanh 1uéi dién theo thdi gian thuc, khi tinh hiéu qua cdc thiét
bi bu... phai tinh dén dac tinh tinh clia phu tai. _

Noi dung phuong phdp nay duge trinh bay & chuong 5.

4.2.2. Tinh lu6i phéan phoi trung ap theo céng sudt max cha phuy tai

Pay la bai todn thudng gap nhit trong quy hoach thi&t k& lu6i phan phdi, khi
dé cong sudt max cua phuy tii duge tinh todn cu thé hoic duge dy bio cho nam thir
1 trong tuong lai.

1. Tinh e6ng sudt max trén cdic dogn ludi

a) Hé s6 tham gia vao dinli va hé 6 dong thoi

Trong phdn 4.1.1 & muc 4.1 ta ¢6 cong thiic tinh phu tai max cia doan Tudi 1
(hinh 4.1);

— L ]
le-.lx - p _2|1|+ p im

P'ym va Py, goi la cong sudt tham gia vio dinh chung clia phu tai 2 va 3, dugce
xé&c dinh tr P7yng, v& P 30 VA hé s6 tham gia vao dinh K, cia timg phu tai:
Pl"m = Km*plzm i

P dm T KILJ‘ P Inan - . (4 14)
P, cling ¢6 thé tinh theo hé s0-dong thoi K,
len = Kdl(Plme + PI.\max) (4- l S)

He s6 K, thé hign quan h¢ gifta cong sudt max clia hai phu tai 2 va 3 véi
cong sudt cyc dai chung cla ching.
So sdnh (4.14) va (4.15) ta dugc:
KalP amox + Plaman) = Koo s + KitsP s
KiPoa + KPP P

= imnazx (4.16)
P, +F P +F

Tir cong thire (4.16) ta thay ring h¢ s6 déng thoi chinh [a gid tri trung binh
theo cOng suit clia hé s§ tham gia vio dinh.

He 56 tham gia vao dinh va hé s6 dong thoi duge x4y dung theo théng ké 1au
dai hoat dong clia phu tai va ludi dién;

Khi 0 phu tai riéng biét it nhur & ludi phan phéi ha ap, tinh todn theo hé o
tham gia vao dinh cho két qua chinh xdc.

2y Jimay

Hay: K, =

2 Imax 2max Amiax
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Cn khi s6 phu tai nhidu lusi phan phdi trung 4p thi lic d6 hé s& ddng thai s&
c6 gid trj 6n dinh, tinh theo hé 56 dong thoi s& vira nhanh chéng vira chinh x4c.

Dudi day 1a gid tri clia hé s6 tham gia vio dinh K, va hé sd déng thoi K,
theo tai liéu Nga.

BANG 4.1. HE SO THAM GIA VAO BINH CUA PRY TAI DO TH

Chat dat S Chat déit
Loai phu tai Loal phu tai
) Bién Ga Dién Ga
Nha & . 1 0.9 Khach san : 0.8 1 08
Xi nghiép dich vy 0.4 0.4 | Rap chiéu béng,
Cita hang 0,5 - 0.4 nha hat 0,9 0.9
Truéng hoe 0,5 0.4 | Nha tré, miu giao 0.4 0,4
Cong sd 0.5 0.4 Béanh vién 0.5 0.4

BANG 4.2. HE SO THAM GIA VAO DINH CUA PHU TAI NONG THON

H# 58 tham gia vao dinh cGa phy ti néng thén

Phu tai Kea- s Kul-nng
San xudt 0,6 1
Sinh hoat - dan dung 1 03:04
Nha & 1 0,6
Hén hop 1 1

He s6 dong thoi theo tiéu chudn Viet Nam, K, phu thudc vao s& tram phan
phoi ddu vao ludi dién trung 4p:

BANG 4.3
S8 Iugng tram phan phéi ha ap 2 3:5 6+10 1120 >20
Ka 1 09 0,8 0,75 0,7

béi vai ducng day truyén tai 35 — 110kV h¢ s6 déng thdi phu thudc vao s6
tram trung gian hoic sd duo‘ng day truyén tai:

BANG 4.4

S6 tram trung gian hoic dudng day 2 3 >4
Kat ' 097 | 095 0,0

3 1udi dien dién 4p cao va sidu cao hé s6 dong thoi rdt gdn 1 do d6 c6 thé xem
12 = 1 d€ tinh toan, cho phép ding cdc phuong phap gidi tich luéi dién wen co sd
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cdc dinh ludt Ki¢e hdp. Tuy nhién trong mot 56 bai todn vn phai xét dén he s6
déng thav, vi du nhy ludn chimg cdc dudng day lién lac gilta cic viing cha HTD.

Gitra phu tai d6 thi va phu tdi cong nghiep cling ¢6 hé s6 dong thai, khi tinh
cong sudl tram 6, 10, 20kV cap di¢én cho phu tai do thi va cong nghiép thi c6 thé
tinh theo bang sau:

BANG 4.5

Phuy tai céng nghigp/phu tii do thj [%]

Max 20 60 100 _ 150 200 300 400
‘Sang 0,75 - 08 0,85 088 0.9 0,92 0,95
0,6 0,7 0.75 0.8 0.85 0.87 0.9

T6i | 0,85-0,9 |0,65-0,85|0,55- 0,8 [0,45— 0,761 0.4 - 0,75 03-07|03-07

Sdng: s6 trén: dun dién; s6 dudi: khong dun dién.
Toi: s6 nho: ¢6 1 8 xi nghiep 1 ca; s6 16n: chi ¢6 xi nghiép 2, 3 ca.
Né€u < 20%: cic hé s6 déu liy = 1. '
Néu > 400%: sing: h¢ s6 1; t0i: ¢6 xi nghiép 1 ca: 0,25; 10an 2, 3 ca: 0,65.
b} Plutong phdp tinh
B6i vai lusi phan phéi trung 4p, phuong phép tinh 13; tinh theo hé s6 dbng
~ thoi. Bang phuong phdp nay ta tinh dugc cong suit max cia cdic doan lugi, nghia
la ch€ do max rieéng cla chiing. _

bé tinh ch& do max ching ta phii gia thiét 1a cde ché’ dp max riéng cia cde
doagn ludi xdy ra cung thoi diém, gia thiét nay lam cho két qua tinh t6n that dién
ap va két qua tinh tdn thit cong suit cao hon thuc 1€, Tuy nhién két qué nay chap
- nhan duge trong thuc t&.

* Téng cong sust max trén doan Iudi k fa:

P, =K, ) P (4.17a)
ek .
Q=K Z Q . (4.17b)
ieCk
* Trongds: " Q=P igo, (4.17c)

Trong dé: ~ P, (g¢’,, 14 cdng suit max cra nit phy tai i; K, 12 he s6 dong
thoi cua doan 1udi k phu thudc sé lwgng tram phan phoi do doan luéi k cip dién.
— G, 14 tap cdc phu tai do doan ludi k cap dién.
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Cong sudlt cia doan Tudi I (xuat phat tir ndt 0) ciing 1& cong suflt yéu cdn 16n
nhat cda ludi di¢n d6i vai ngudn.
- Sau khi tinh dugc dong cong sudt trén cdc doan ludi, ta tinh AU, [, AP, AQ,
AA cho timg doan luéi theo céc cong thite sau: '
* Tén that dién dp trén doan Wi k 1a:

b
avu, = PRFQX Gy v van Q. kv (@18a)
1000U,, .
Ton thit dién dp %:
AU = 2Y 100 | © (4.18b)
l}ikf
Ton that dicn 4p tir ngudn dén nit i:
AU, =3 AU, ' (4.19a)
kel )

Tén that dién 4p dén cdc nit trung gizn khong cdn tinh vi chiing nhd hon 8n
that dién dp d&n cdc nit cudi.

Tdn thit dién 4p 16n nhat chiu ludi dién 1a gid tri max trong cic AU,

AU, = max{AU, ;} (4.19b)
Di¢ndpnitr: U, =U, ~-AU_ _ (4.19¢)
c) Dédng dién nhidanh |

Gid tri tuyet déi cla dong dién trén nhinh k duge tinh tir P, va Q, va Uy theo

cong thifc:
R

k

J3U,  BU,cos¢ v3U, [A.kKW,kVArLkV] (4.20)
‘S, =P +Q

* ‘I'6n thdl cOng suat max trén doan ludi k tinh nhu sau:

P2 +Q7
AP, = —kﬁz—k— R,. 107" [kW, kW, kVAr, Q, kV] (4.21a)
d
P +Q 2
AQ, = % X,.107! [kVAr, kW, kVAr, 2, kV] {4.21b)
Ad
i
AP =" AP,
a}

Cho toan uéi: (4.22)

AQ = ZAQK_
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N 1a t6ng s6 nhanh cila i phan phoi.
APs% — tinh theo téng c6ng sudt yéu cdu cha phu tai:

AP:% = AP;.100/ P, : ' (4.23)
Tinh theo cong suat yéu cdu thue 1€ (1a cong sudt doan luéi 1):
' AP;% = AP;.100/ P, (4.24)
Cong sudt yéu cdu 16n nhit d6i voi ngudn la:
P,=P,+AP (4.252)
Q=Q +4Q (4.25b)

. Cong suat tong cha tram trung gian I tdng cong suit yéu ciu clia cic xuat
tuy€n, néu nhu cic xudt tuyén déu cé s6 tram phan phdi ing v6i hé s& déng thé
nhé nhal. Néu khong thi phai tinh hé s6 déng thdi cho tram trung gian, réi tinh
cong suat: '

N . ’
P =K, > P, | (4.26)

=

Qg tinh tuong tu nhu cho 1 doan [uéi.

Néu cic xuat tuyén chia ra do thi va cOnf,; nghiép thi tinh theo h¢ s6 déng
thoi giita 2 loai ndy theo bang & trén.

d)T6n that dién ndng trong | ném

Thoi gian 16n that cong sudt 16n phat cla doan luédi k 1a:

z PIiT‘maxi

Tmaxk = e (427)

P,

T 12 thoi gian 18n thit cong sust 16n nhat cia phu tdi niit i
T« trén dudmg day k tinh theo: - "

T,=(0,124 + T,,.,.107*)2.8760 (4.28)
o tinh AA: AA, = AP, 1,.

AAs= ZAA,

AA% = AAL100/As. (4.29)

Ax =Z P T, 12 tng dién nang yeu cdu clia phu tai. (4.30)
Chi phi cho tSn that dién nang la: ‘
Yaa=Ca. AA; B - (4.31)
- C, Ia gid tién 1 kWh di¢n nang 16n that,
- Vidu 4.3. Tinh lugi dién 10kV trén hinh 4.2, cho biét:
-U,= 10,5kV.
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- Céng suat max cua cdc phu tai: P', = 300kW; P’,= 300kW, P’,= 400kW,
P’,= 500kW.

- cos@,’= cosg,'= 0.9 (g9, = 0,484); cosg,’= cbsq14’= 0,85 (1ge,” =0,62);

T et = T ans = 200015 T iz = T maxe = 2500h.

_ Gid 1kWh dign ning C, = 500d/kWh.

— Théng s& ludi dién d4 tinh trong vidy 4.1:

R,=R,=R,=R,=2,10; X, = X, = X, = X, = 1,905Q;

Gidi: |

* Tinh cong suil nhinh theo bang hé s8 déng thdi Viét Nam

P, = K (P, + P, + P’; + P*,) = 0,9 (300 + 300 + 400 + 500) =1350kW

Q' = P',.tg0,” = 300.0,484 = 145 2kVAr

Q= P,1g @, = 300.0,62 = 186kVAr

Q’,= P’ g0, = 400.0,484 = 193,6kVAr

Q' =P,1g ¢, = 500.0,62 = 310kVAr

Q=Ko (Q') +Q'y + Q'3+ Q') =09 (145,2+ 186 + 193,6 + 310) = 751,3kVAr

P, = Kus(P’, + P, = 1.(300 + 400) = 700kW

Q,= Ky Q"> +Q"3) = 1.(186 +193,6) = 379.6kVAr

P,= P’ = 400kW

Q,=Q’; = 193,6kVAr

P, =P, = 500kW

Q.,=Q',=310kVAr .

* Tinh t8n that dién 4p

— Tén thit dién 4p nhdnh:
_ PR +Q.X, 1350.2,1+7513.1,905

AU, =0,427kV
1000.U, 1000.10
U, - PR, +Q, X, _700.2,1+379.6.L905 (. 00y
1000.U,, 1000.10 -
AU - PR +Qu X, _4002,1+193.6.1,905 oy
' 1000.U,, 1000.10
AU, - PyR,+Q, X, _ 50021+310.L905 _ o\ c0iys
1000.U,, 1000.10

— Tén thit dién ap tir ngudn dén cdc nittai 1,2, 3, 4:
AU, =AU, =0,427kV
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AU, , =AU, +AU, =0,427+0,219 = 0,646kV

AU, , =AU, + AU, + AU, =0,427+0,219 + 0,121 = 0,767k V

AU, , =AU, +AU, = 0,427 + 0,164 = 0,591kV

Dién ap cic nit:

U, = 10,5 - 0,427 = 10,073kV

U= 10,5 - 0,646 = 9,854kV

Us=10,5— 0,767 = 9,733kV

Us= 10,5 - 0,6346 = 9.8654kV

Dien dp thip nhat & ndt 3, 6n that dien dp % 13: (0,767.100/10) = 7.67%.

* Tinh dong dién nhinh

[ - P+ Q@ _ V13507 + 751, 3

; =89,20A
T Uy, Ja.10 |
P2+ Q7007 379,67
=Yl =2 = 45,98A
g, SR
JP+Q Jaoo? +193 =
JNER AT S - =25,66A
Yoy, J3.10
VPI+Q 5007 43107
I, = = =33,97A
NETTR V3.10

*Tinh 16n 1hat cong suit
32 : 2 2
ap = 5 R = 1350° +751,3

- LR, 2 2,1=50,13kW
1000.U2, 1000.10
2 pd 2 2
AQ =ity IIOCABLT | o5 45 amkvar
1000.UZ, 1000.10
2 : 2 0 <2
ap, = Bt QL 00 I
1000.U2, 1000.10
2 2 2 2 .
AQ =2ty MO +316%, 501 o8kVAr

T 1000.U2, 72 T 1000.10°

. P; +Q} R _ 4007 + 193,67

L h ko 2 2,1 = 49’ ékw
1000.U2, 1000.10




32 2 2 ?
Py +Qy o _400°+193.6%, oo 3 s6ivAr

AQ, =2
8= {o00uz. ™ = " 1000.10°

P+ Q] 500" + 3107
P4 = 2 R4 = 3
1000.U 1000.10

L]

2,1=727kW

_ By S0 H3I0T g50 6 sokvar
1000.U;, 1000.10
Téng ton that cong sudt:
AP = 74 86kW
AQ =67 91kVAr
Tén tht cong suat tic dung %:
AP(%) = 74,86.100/1500 = 4,99%
Cong sudt yéu ciu & ngodn: -
P, = 1350 + 74,86 =1424,86kW _
Q,=751,3 + 67,91 =819.21kVAr
Nhin xét: Cong sudt yéu cdu & ngudn nhé hon téng cong sudt yéu cdu max
“ clia phu tdi, d6 | do cde cong sudt max ndy khong xay ra déng thoi.

AQ,

* Tinh 6n that dién ning trong 1 nam
Thoi gian tén thit cong sudt 16n nhat cha doan ludi 1 la:

Tnm, - P'I T.maxl + P‘Z T.max2 + PI.\ rr..rnnx}—i_ p'4 T‘mud
PI
_ 300.2000 + 300.2500 + 400.2000 + 500.2500 _2518h
1350
T, tinh theo:

7,2 (0,124 + Ty 107*)2.8760 = (0,124+2518/10000)>.8760 = 1237h
AA, = AP, 1, =50,13.1237 = 62001 kWh

P, T+ P T, 300.2500 + 400.2000
max 2 Pz 700
T, = (0,124 + Ty 107).8760 = (0,124 + 2286/10000)* 8760 = 1045h
AA, = AP, T, = 13,32.1045 = 14920kWh

v o PiT 400.2000
TP, 400

6= (0,124 + T, 10728760 = (0,124 + 2000/10000)*.8760 = 920h

=2214h

=2000h
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AA, = AP, = 4,15.920 = 3818kWh

P, T ... _ 500.2500
P, 500 _
T:=(0,124 + T,,,,,.10*)2.8760 = (0,124 + 2500/10000)*.8760 = 12254
AA, = AP, T, =7,27.1225 = 8 884kWh

=2500h

maxd4 T

AA=AA + AAL+ AA L+ AA,=6200] + 14920 + 3818 + 8884 = 89 623kWh
Téng dién nang yéu ciu:

N
A =3P, =300.2000 + 30002500 + 400.2000 + 5002500 = 3 400 000KWh
1 : —
{
ANy = 2623 1005 eac
3 400 000

Chi phi cho t1én that dién niang 1 nam la:
Yaa=Cy A, =500. 89 623 = 45811500 d

4.2.3. Tinh 1ui phan phéi bigt cong suit max chung

Cong sudt max chung chinh 1a cong sudt max cha doan ludi 1. Biét cong sudt
max chung Py, biét cong sudt max cia cdc nit tij Ia P’ Gia thiet dé thi phuy tai
cha tit cd cdc ndt tai giong nhau, nhit vay ty i¢ cong sual cha cdc phy 1ai nay &
ch€ d¢ max chung 12 nhu nhau, ta tinh €ong sudlt cdc nit 1ai & thoi didm max
chung (cong suit tham gia vio dinh) nhy sau:

P’
P, =P (4.32)
2P
i=|

Sau khi ¢ cong suit nidt tiii,-llzl dp dyng phuong phép cong phu i hay cdc
phuong phip {4p di winh bay trong muc 4.1 dé tinh. '

Vi du 4.4. So d6 1u6i dién weén hinh 4.1. Cho biét P*, = 300kW; P*, = 300kW:
P’y = 400kW; P’, = 500kW: cosg’ = cosg’y = 0,85; cosp’, = cosp’, = 0,9;
P, = 1350kW; Q, = 751 3kVAr.

Ta tinh cong sudt tham gia vao dinh cia cée ndt taj:

P'.=P —\,-P;— = 1350__3:QQ_ = 270kW;
; 1500 :

P, =270kW; P =360kW; P, =450kW
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Q' =751, 31—‘EE =130,7kVAr ;

ZQ _ 34,8

Q',, =167.4kVAr Q', =174,2kVAr; Q',, = 279kVAr

Q.Im :QI

Ké&t qua tinh todn ti&€p theo da duge thye hign trong vidu 4.1.
Trong thuc 1¢ phu 1ai max chung cé thé:

— Lay theo 50 li¢u do & ddu duong day;

-~ C6 thé tinh tir cong suadl max cla cic nit 13i va hé 56 ddng thai.

4.3. TINH TOAN LUGI PHAN PHOI TRUNG AP 3 PHA 4 DAY
4.3.1. Tén that dién ap trén 1 doan ludi phan phai

Xét mot doan WuGi 3pd 1rén hinh 4.5.
Zaa

a_ . 1
ga% ( L._.Z._._l Zan
b

fo,

£bb
I ] b’

=

Uan{Ubn} Ucn ' Uew [ Upn | Yar
In Zon .

— N 1 n'

| N

1
Lo,

l':

Hinh 4.5

Cic pha 1a ab,c ¢ dé_ng dién L, L., L. DAy trung tinh 13 n c¢6 dong dién L,
Dién 4p pha giita cdc pha va trung linh & dau vi cudi doan i 1a: LJ_.,,, g.,,., _l_J_m,
U_a n"r Uh n'r gu ne

Gia thiét: 16ng 6 riéng cha cdc day pha bﬁng nhau:

Zo=2n=1
16ng din tvong hé gilta cdc day pha bing nhau
| L= =L
va tong dan tuong hé giﬁa day trung tinh va cdc day pha bing nhau:
= Zou= Lo | o
U,=Za. L+ Zo L+ Z.b L+ Zolkht Uiw— (Lo b ¥ Zn L+ Zin o+ Zo, 1) (433)
Tir phuong trinh trén ta ¢6 t6n thit dién dp pha: o ' :

A= Ui~ U= G~ 2+ = )l +L)+(Z..—Z.., (434w
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Tuong urcho pha b, c:

AUp= Y Uy = (Zow ~ Zod b+ (Zay - ZL+ L) + (Zo Zo)L, (4.34b)
AU = Un— Uy = (Zow = Zadlo+ (Zap — Zo XL+ L) + (Zoe ZJL, (4.34¢)
Xét mach vong pha a — trung tinh:

Ta bict: L=-0+L+1) - . (4.35)

Thay 1, theo (4.35) vao (4.34):
AU Qm _Jn (Z.u"" Z.nr! 274 )I + (Z b + ..Znu )I + (Z.h + 7

L™ h_...m)I

(4.36a)
AUn= Ui Uy = Lo+ Zoa= 2Z0)L+ (Zoa + Zow~ 2Za)LiH(Zoy + Zow— 2Z.0)L,

{4.36b)
AU = Ui = Ui = @+ Zo= 2204+ @i+ Zon=2Zu)la+ (Zoa + Zo= 22,1,

(4.36¢)

2 =7+ Lm 2Z..= R, +jX, 16ng tr& riéng chia mach pha — trung tinh (4.37)

Zy= L + Zo~ 2Ly = R,y + jX,, t6ng trd twong hd ctia pha i véi mach pha —
trung tinh.

Trong dé: R.=(Ry+ R, (4.38a)

Rm =Rl _ (4.38h)

Xo= (Ko + Xono— 2.X,0).1 (4.39a)

K= Ko+ Koo — 2.X ) (4.39b)

I: chiéu dai doan ludi dién — km.

R, dién trd day pha — [Q/km]; R,,: diff:n'trfr day frung tinh - [Q/km].
Cam khing riéng céc pha

X, (4.40a)
Cam khdng ri¢ng day trung tinh: _

X oo = 0,145.Ig%— (k] (4.40b)
Cam khing twong hd gifa day trung tinh va céc day pha: |

X, =0,1451g g’ [€/km] (4.40¢)
Cdm khdng twong hd giita cic day. pha:

Xaw = D% [Q/km) | (4.40d)

D, = 1000m day ! khoidng cdch di bao cd phdn dat tham gia vio qué trinh tai dién.
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D =}D,D, D, : khodng céch trung binh hinh hoc giita cdc day pha—m
D,,: khoang cdch trung binh giira cdc day pha va day trung tinh.
"r: ban kinh day pha — mm.
r,: ban kinh day trung tinh— mm.
Dong dién pha i (i = a, b, ¢) tinh theo céng sult:
: b

[=— 4t [AKW,kV] (44D
U, 4-cos @, .

P, 12 cong swat cudi doan uGi - kW, U, - dlen ap pha = U, /N3 Uy, — dién
dp diy danh dinh — kV.

"!a duoe: AU =Z . L+Z,, (I,+1) _
AUn= Z. L+Z, (L+L) (4.42)
AUp=Z,1+Z, (L+1)
Néu biét géc gitta I, va U, 1a 9,
Néu biét géc giita I, va U, 12 @p,
Néu biét gée giita L va U, 1a Pca
Thi thanh phan doc tryc clia tn that dién 4p la:
AU, = Ia.coe.(p,\,\.Rﬁ (Ih-cos@p, + L.cospey) R, — 1.sing, . X, — (I,.sin@g, +
L.stnges ). X, : |
Tuong tu cho pha b.c
AUg = L.cos@pa.R, + (I, coscpcn+ I, costp,m) R, — Ih SinQgg. X, — (I..sin@cy +
L, $inQ 0 X,

AU, = L.cos@cc. R+ (1,0089,c + 1.cos@pe) Ry, — Lsingec. X, — (1,.8inQpc +

L,.singy-). X, (4.43)

NEu goc ¢ cia dong dién va dign an
dp tuong dng bing nhau (hinh 4.6),
goc gifta U, va U, =120°, giita U, va

Uy, = - 120° thi @us = 0 @pa=— 120"- ¢@;

Qca=120"-0 e
Khi d6 ta c6: | |
AU, = L.cos@.R,+ [L.cos(—120"—p) k" >
+ L.cos(120"-@)1.R,, —~ L.sing.X, — s
[1,.sin(— 120°~ ¢) + I..sin(120"- ¢)].X.. :
Tuong tu cho pha b, ¢: Ve Ys
Hinh 4.6
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AUy, = L.cos@R, + [l.cos(-120"- ¢} + L.cos(120°—)].R,, — I, sing.X, —
[L.sin(— 120"- ) + I,.sin(120°- ¢)].X,,
AUg = L.cos@.R, + [I.cos(- 120° @) + L.cos(120°- @)}.R,, — L.sino.X~
[L.sin(-120°~ @) + I,.sin(120°- ¢)].X,, ' (4.44)
Trong cdc céong thiic tinh t6n that di¢n 4p, don vi tinh dong dién 1a A, 18ng
tré 12 Q thi tdn that dién dp 1a V.
Vidu 4.5. Cho biét: day pha 1a AC-120: R, = 0,27Q/km; r = 7.6mm
day trung tinh 1a AC-70: R, = 0,46Q/km; 1, = 5,7mm.
D,,=7m; D=2,5m
U,y=22kV; Uy = 12,7kV; 1 = 1km.
P,= 1000kW:; coso, = 0,9; P,= 1100kW, cosq, = 0,9; P, = 1050kW, cosgp. = 0,9;
Tinh t6n that dién 4p trén cdc pha.
Gidi:
Dong dién cdc pha:
LR LU PN
*oUg.cosp,  12,7.0,9
I,= 9624 A;1.=91,86 A.
Theo (4.40) tinh dugc:
X = LXwo = 0,7859; X, = 1.X = 04086, X,, = 1.X,. = 0,3125;
Xon = 1. X0 = 0,804;
X=Xt Xo— 2.X,, =0,9650Q; X, = X, + X~ 2.X,,= 0,588Q
Theo (4.44) tinh dugc:
AU, = 32,498V,
AU, = 44,857V,
AU, =34937V.

4.3.2. Tinh lugi phan phdi 3p4 theo cong suat max clia phy tai

Tén tht di¢n 4p va tn that cong sudt trong ché do max chung cia ludi phan
phéi 3p4 duge tinh nhu & ludi phan phdi 3p3 theo mot trong hai cich sau:

— Theo cong sudt max clia phy tdi v6i gia thiét ché d6 max rieng ciia cdc
doan ludi xay ra dng thai.

— Theo cong sudt max chung, phuong phdp phan chia cong suft cho cdc mit
tai cling nhy véi ludi phan phéi 3p3.

Cong suat trén cdc doan ludi phai tinh riéng cho timg pha. Sau d6 tinh tén that
dién 4p cho timg doan 1uéi dién theo phuong phap da trinh bay trong muc 4.3.1.

Dudi ddy trinh bay phuong phdp tinh theo cong suit max cia phu tai:

99



1. Dong céng sudt trén cac doan lugi

Py, = Ky 2P (4.45a)
i€Ckj

ij: Ka 2Q% (4.450b)
i€ 0y o .

j=a,b.c

C,;: tap cdc phu tai do pha_] nh.mh k cap dién.

2. Tinh tén that dién dp

Ton that dién dp trén ting doan ludi dugc tinh theo cic cong thic trong
muc 4.31. :

Ton that dicn dp tir ngudn dén timg niit tai i cho timg pha a, b, ¢ la:

” -ij Z AU"J

kel
AU, 12 180 thét dién 4p trén pha j doan ludi k.
3. Tén thét céng sudt trén pha j dogn luci k

APkJ "—-—-—I——QL Rkj 107 [kW, kW, kVAr, Q, kV] (4.46a)
J'Itld

P’+0Q,°

AQM = - b .

X, 1077 (kVAr, kW, kVAr, Q, kV] (4.46b)
Tkt
Téng ton thit cong suit:
. ™ .
AP=Y" % AP, (4.46¢)
k=1 j=a. by
4. Tinh tén thdt dién nding
Thai gian 16n thit cong sudt 1Gn nhat cha pha j, doan Iuédi k Ja:
Z P' Im.:xij

T = Lol D (4.47)
- wan kp . PM
T’ v 10 thai gian ton thal cong suiit 1dn nhat cla phu tai nat i.

7, rén duding diy k tinh theo:

1= (0,124 + T, 10748760 (4.48)
Al = APy 1 _ . (4.49)
Tong t6n thit dién nang 1
’ N
AA=Y S AA, (4.50)
k=1 j=abrx
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4.3.3. Tinh ludi phan phdi 3p4 khi phy tai phan bé déu

Néu bi€t chic chin phy tdi duge phan déu cho céc pha sao cho tén that dién
dp trén timg pha bang nhau, thi c¢6 thé thay the ludi dién 3p4 bing udi dien 3p3
trong duong dé tinh én thit dién 4p. .

Khi d6 mbi phy tai | pha déu duge coi 1a 3 pha sau dé tinh ludi dién nhu 1a
tinh luéi 3p3. Chi ¢6 khac 1a phii diing dién dp pha dé tinh.

Bing cdch nly chi tinh duge t6n that dién 4p. P& phan pha cho cic phu tai,
tinh cho ché 36 max, cho mot phan pha ban ddu, tinh t16n that dién 4p cho cdc pha
theo cdch tinh trong muc 4.3.1 hay tinh theo cdch diing ludi phan ph6i 3p3 dang
tri. N&u 16n thit dién dp cdc pha léch nhau nhiéu thi hieu chinh phan pha ban dau
1ot tinh fai cho dén khi dar k6t qua.

4.4. TiNH LUGI PHAN PHOI HA AP

4.4.1. Ludi ha ap 3 pha ddi xing

Néu dudng truc 3 pha ¢ cdc nhdnh ciing 3 pha ¢6 phu tai trén cic pha bing
nhau thi c6 thé xem 13 ludi dién 3 pha déi ximg, dong trong day trung tinh khong
ddng ké.

Luéi phan phoi ha dp dugce tinh theo hé s6 tham gia vio dinh.

Cong sudt dinh t81 hoac dinh sdng ctia 1 doan ludi k duge tinh theo cong (hifc:

P = Z Kunp.l ' (4.51a)
1€lk .
tape = _ Ptgp,/ZP,
1elk
Qx = Py 120y (4.51b)
HO&C: Qk = ZKldi Q'i (451C}

C, ta tap phu tai do doan ludi k cung cép dién; K, 12 hé s tham gia vao dinh
chia phu tai i. '

Cong sudt chia mot tram phan phéi (TPP) ciing tinh theo cong thidc irén, tinh
cho tat ca cdc phu tai do TPP cip dién.

Tir cdc cong thifc trén ¢6 mdt nhan xét dang chi y sau: Dudng day ha ap
cung cap dién cho phu tai hdn hgp hiéu qua hon 12 cung cap dién cho phu tai
dong nhat: cimg mot kha ning tai nhumg cung cdp duge nhiéu dién ning hon...

Vi du 4.6. Tinh cdng suit trén cdc doan ludi cho ludi dién trén hinh 4.7.

Gidi: Phu 1ai max trén mdi doan ludi tinh theo hé s& tham gia vao dinh trong
bang 4.1 muc 4.2.2.1:

Gia thiét dun bang ga:
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P, =0,9(30 + 30 + 20) + 0,4.10 + 0,4.20 = 84kW
P,=0,4.10 + 0,9.30 = 31kW

P,= 30kW
P,=0,4.20 + 0,9.20 = 26kW
0 (M L (2) 2 (3) 3
30kwW (4) 10kW 30kW
Nha & Trudng hge Nha &
4 {5}
P °
20kW 20kW
Nhad Bénh vién
Hinh 4.7

4 doan Iu6i trén c6 phy tai max vao 8i vi ty trong cao cda phu tai nha &,
riéng doan 1udi 5 cdp dién cho rieng bénh vién s& cé phu tai max vao sdng:
P = 20kW .
Néu khong tinh theo hé s6 tham gia vao dinh ma cong thang cic phy tai thi

cong sudt rén doan ludi 1 1a 110kW, thiét k€ ludi theo cong suat nay sé gay t6n
that kinh (€,

Néu biét gia tri cha phy tai & ciing mot thdi diém thi ¢6 thé ifnh theo hé s§
tham gia vao dinh = 1.

4.4.2. Tinh lugi phan phéi ha ap khéng déi ximg
Ludi ha 4p khong d6i ximg 1a dudng day ha dp trén d6 1a cic phu tai 1 pha.
Céch tinh luéi dién nay giéng nhu tinh cho luéi phan phéi trung 4p 3p4.

Riéng bai todn bd tri den dudng (hinh 4.8) v6i gia thiét cos@ = 1; sinp=0cd
th€ tinh don gidn nhu sau:

Thay véo cong thic 4.44 céc gid tri cose va sing ta duge:
AU[I = MA (Rn + Rllo) - OvS (MB + MC) Rl.lo
AUp =My (R, +R,,) - 0,5 (M, + MO R, (4.52)

AUp =M (R, +R;,) - 0,5 (M + Mm R
Trong céc cong thic trén:

e

Mi=S Lol Mp=S 1l s Mc=S 1. 1. (4.53)
M., Mg, M¢ 12 momen phu tdi céc pha,
Lai» Inie Iy 1a dOng dién tir nguén dén diém i, 12 diém déu phu tai.
1; 1a khoang cach tir ngudn dén pha tai i.
Néu 18y don vi dong dien 13 A; dién G R 13 Q thi AU sé 1a V.,
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Trong thye t& nhieu khi cho biét cong sudt va cose, ta phéi tinh ra dong dign I
| pha + trung tinh: I = P/ U, cose
2 pha + trung tinh: [ = P/2 U, cosp (4.54)
3 pha + trung tinh: 1 = P/3 Uy, cos¢
Vidu 4.7. Xét lu6i dign trén hinh 4.8a cdp dién cho cic dén dudmg 240W dat
trén cdc pha.
Gidi: Dong dién phu tai1a 1, =1, =1_ = P/Up, = 240/220 = 1,1 A
Tinh momen phu téi cho timg pha: -
pha A: M, =ZI,1=1,1.200+1,1.800= 1100
pha B: My = Z1,1 = 1,1.400 + 1,1.1000 = 1540
pha C: Mq =X Il =1,1.600 + 1,1.1200 = 1980
‘Theo (4.52). _ _
AU, = 1100(3,12 + 4,5)10"" - 0,5.4,5.10" (1540 + 1980) = 0,462 V
AUy, = 1540(3,12 + 4,5)107° - 0,5.4,5.10 1100 + 1980) = 1,805V
AU, = 1980(3,12 + 4,5)107* - 0,5.4,5.10" (1 100 + 1540) = 9,148 V
Ta thdy t6n that wén cdc pha léch nhau nhidu va so d6 diu dén nhu- vay
khong diing, can phdi d4u lai nhu trén hinh 4.8b, AU cdc pha sé bing nhau.

200 200 200 200 200 200m
A
B
C
I1 [2 I3 [4 Is lg
a) _
240 240 240 240 240 240m
A
B
C
I I2 I3 14 Is Ig
b}
Hinh 4.8
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CAU HOI ON TAP

1. Vi sao khi tinh lu6i dién ap trung ap phai ding hé s8 déng thdi, con tinh lusi
dién ha ap ding hé s& tham gia vao dinh?

2. Khi nao khong can tinh dé&n hé sd dong thei?

3. Thé nao la ch& d6 max riéng cla ting doan udi dién va ché do max chung
cOa toan ludi dién?

4, Trong ché d6 max chung cula toan Iudi dién, dong cdng suat cla cac doan
lugi cé6 phai max khéng? Vi sao?

5. Cach tinh ché& d6 max riéng va chung khac nhau nhu thé nao?

6. Vi sao trong tinh toan thuc té thudng gia thiét cé dd max riéng cda cac phan
I trung véi ché d6 max chung cha ludi dién? Tinh nhu vay thdéng s6 nao cho két
qua ding va thong sé nao cho két qua gan dung?-

7. Vi sao udi dién cé phu tai phan bé déu cho phép ding sa dé thay thé vdi
1/2 phy tai dau vao gilta doan Iudi dién cb phu tai phdn bd déu dé tinh toan dién
ap, con dé tinh céng sudt khéng cho phép dung so dd thay th&? -

8. Vi sao khi tinh Iudi dién 3p4 va IuGi dién ha ap phai ding so do 4 day?
Trong trudng hgp nao cé thé ding so dd 1 day dé tinh?
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Chuong 5 -

TINH TOAN LUGI HE THONG
VA LUGI TRUYEN TAI

'5.1. PHAN CHUNG
Tinh todn ludi dién hé théng va truyén tai nhim muc dich:
I. Tinh ddng cong suat, dong dién trén cic dudng day dién, t6n that cong

sudl, 16n thit dién nang, tn that di¢n dp va dién dp cdc nut dé: kiém tra kha nang
tai cta mdy bién dp, dudng day dién theo didu kién phdt néng va dién dp.

2. Tinh todn ché& d¢ dé chon hoic chinh dinh thong s6 clia cac thigt bi diéu

chinh, bdo vé ro le...

3. Nghién cttu dp dung cdc thiét bi diéu khién ché do moi.

4. Nghién citu 6n dinh finh vi dong céia hé théng dién.

Yéu cau vé tinh todn:

Ludi h¢ thong (LHT) va ludi truyén tai (LTT) cé dién dp cao va siéu cao
(2 110kV), cdp dién cho cdc ndt phu tai cong sudt rdt Ion, c6 cdu tric phuy tai
gidng nhau do d6 ¢6 céc yéu cdu vé tinh todn khdc véi ludi phan phsi (LPP):

— Phai tinh dén dién dung C cha dudng day, néu dién ap wén 330kV thi cé
thé phai tinh dén cd dién din G.

— Tén that cong sudt irén doan ludi sau anh hudng nhidu dén tdn that trong
doan Tudi trude do dS phii tinh todn ldn lugt cho timg doan ludi mot.

— baéi vai duong day dai (cd > 300km, dién dp = 220kV) thi phai ding

phurong phap thong s rdi hodc phan doan ding thong s6 tap trung dé dam bdo do
chinh xic.

— Phy tai cao dp o6 c4u tric khd giong nhau do d6 c6 thé coi h¢ s6 déng thdi = 1.

— Phy tai phy thuge dign dp theo diic tinh tinh, néu phan tich anh hudng ca
céc thi¢t bi di¢u chinh ch€ do thi phai xét t6i thuc t& nay.

Phén b cong sudt trong luéi he théng va truyén tai:

— Ludi truyén tai dua dién nang tir cic tram khu vuc dén céc tram trung gian,
¢4 cdu tric kin kidu 1 19 hoic 2 16 song song (xem chuongl) van hanh hd. Cong
sudl tdi ctiia cdc dudng day nay 6 dé thi gidng nhu d6 thi phu 3i. Do dé tdn that
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cong suat tinh theo ché do max cda phu tai, tén that dién nang c6 thé tinh theo
Tax Cla phu tai nhu & LPP.

NMBD
Phu tai
NMD1 3  NMB2
o 1 @ - (1 (2)
!
Phu ti k {3) 2 _
Phuy tai Phu tai
a) b) - ¢) Phudi
Hinh 5.1

Ludi hé théng van hanh kin, cong sut tii trén cdc dudng day vira phu thudc
cong sudt phu tai vira phy thude vao ché do lam viéc cudng bic cita cic nha mdy
dién. Do do d6 thi cong sudt tai trén cdc dudng day cin duge tinh todn theo ché
d9 lam vi¢c cla cic nha mdy dién. Sau d6, ding dd thi cong sudt nay dé tinh t6n
that cong sudt va ton thdt dién ning. Ton that trong cic MBA ting 4p va mdy bién
dp lien lac gilfa cde cdp dién 4p trong ludi hé théng ciing duge tinh nhu vay.

Ta xét cde trudng hop sau trén hinh 5.1: :

Truong hop a (hinh 5.1a) — Phy tai 3 do 2 ngudn la 2 nha mdy dién 1 va 2
cung cap. Trong trudng hop nay cong suit phat cha mdi nha mdy do ngudsi van
harh quy€t dinh, chi cdn tong cong suft hai nha mdy phai bang cong suit yéu cu
clia phu ti cong t6n that trén ludi. Cong suit tic dung xdc dinh bing clra hoi cha
tuabin hoi hodc cira nude ciia thuy dién. Con cong suét phan khang xdc dinh béi
dién dp clia cdc may phat do diéu chinh kich tir. Xdc dinh cong suit clia cdc méay
phét cling déng thoi xdc dinh dong cong suat trén 2 duding day ndi 2 nha mdy
dién dén phu tai 3. Trudng hap ndy goi 1a phdn b6 cudng bitc cong sudt trong 1udi
dién. Dong cong sudt hoan toan duge dp dit tir bén ngoai.

Truong hop b (hinh 5.1b) — Mot nha mdy dién cdp dién cho 2 phy tai | va 2
boi 3 dudng day 1, 2, 3 tao thanh mang kin. Trong trudng hop niy phan bé cong
sudt trong lui dién khong phu thudc vao cong sudt phdt ciia nha mdy dién. Phan
b& cong suat trong ludi dién xdc dinh bdi tdng trd cha cdc nhanh va tri s6 cla céc
phu tai 1 va 2. Ngudi van hanh khong thé diéu khién duoc dong cong sudt trén
cdc dudng day theo y minh. Ta goi trudng hop niy 1a phin bé ty nhién cong sust.

Truong hop c (hinh 5.1c) - Hai nha méy dién 1 va 2 cdp dién cho hai phu tai 3
va 4 bing 4 dudng day 1, 2, 3, 4 tao thanh mang kin. Day 1a trudng hop phan bs
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hén hop cong suat, vita phan bo cudng bifc cong suat cha 2 nhi may dién vira
phén b6 i nhién céng suit trén cde dudng day. Day chinh 14 thuc € ctia HTD.
Tinh todn phan b6 dong cong suat va ché d6 lam viéc cia HTD trong trudng hap
nay rét phic tap, do d6 phai diing cdc mo hinh todn hoc dé mo ta HTD va giai
bang mdy tinh dién tir.

Du6i day trinh bay céch tinh ch& d6 lam viéc ciia céc dutng day truyén tai va
phan b cong suat trong mang kin don gian.

5.2. TINH TOAN LUGI HO

Xeét hui dién trén hinh 5.2a ¢6 so d6 thay thé trén hinh 5.2b. Cong sudt va
dién dp trén cdc diém duge ky higu trén hinh v&. Duimg day c6 thé ky hiéu biang |
s6 1 56 cha niit cudi hoac bing 2 s6 13 56 nit ddu va s& nuit cudi, vi du dudng day
2 hay 12, dudi day diing kv hiéu 2 s& cho thong s6 dudmg day va dong cong suét.

0 S It 1 2) 1 2
a) — l _l
Zm Z n
Yo Sy 8 3" u, g, &2 8 U,
1 =2u J_ —

b : : - |
) = Bo./2 Boy/2 =t 1 S=By2 By T I
Qo Qe | s L Qe Q% s,

_,p

Hinh 5.2

5.2.1. Trudng hop cho biét S,,, S,,, U, ¢én tinh U,, U, S,
Trong trudng hop nay cé thé tinh din tit nét tai cudi cung lén phia ngudn.
Ta lay U, lam g&c tinh todn ¢6 modul 1a U, va géc pha 6, = 0:

Phy i ¢6 the cho dusi dang P va cosg hoac P va Q, hoic S va cos@. C6 thé
tinh qua lai theo cdc cong thite sau: '
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S= P +Q’ o =arctg%:
P = S.cosg; Q =S, sing

Trudc hét tinh Q.,, 12 1 nira céng sudt do dién dung clia duding day (2) sinh

ra dat ¢ cuoi dudng day (2):

108

" — U22 'Btz
ch'ﬁ - 2
Sau dé: S, =PL+jQ,

Pluz = p,;'.’; Qp: = Q::: —Q;‘lz
T6n thit dién 4p trén tong g Z,, la:
Aglz = lez R‘12 +Q‘tlz XII +j P;z XIZ — an R;z

=AU, +jdU
U, U, izt ] 12

Diéndptaidiém 1 1a: U, = U, + AU,
Modul cua dién dp U, 1a:

U, =J(U, + AU_,Y + (U,
Gée pha gira U, va U, 1

0, = arctg [8U, / (U, + AU 5)]
Ton that cong sudt trén Z,, 1a:

l_)ﬂl_'_QllZ . l}u 2+Qu2
AS., = 12 12 R.,+ 12 !2 X
Dz = U; izt Ui 12

Cong suat & ddu vao téng ré Z,, la:
S,=8",+48,=P,+]jQ;
Cong sudt phan khdng do dudng day 2 va | cung cdp la:
I'}I1 BIZ . " — Ulz B(ll
2 ’ Q (8]} 2
S'u=8n+ §|‘!1 - Q2 —iQ%m =Pl + jQ"(u
"6n that dién dp trén tong try 7, Ia: :

Agm — P"m Rnl ;Q“m XIII +j P(-n Xm - er'n R

l I

Qe =

& = AU‘” +J 6 U“'

Dién dp tai didm ngudn 0 1a: U, = U, + AU,

Modul ciia dign dp U, la: U, = J(Ul + AU, P + (BU,, Y
Géc pha 6, = arctg [8U,, / (Uy + AU} |



Géc_ pha coa U, so véi U, la: 6,, =6, + 0,
D6 thi vecto ctia dien 4p trén hinh 5.2¢.
Trén ludi dién 110kV g lén néu AU trong khoang 10% (géc & khoang 5")
thi ¢4 thé tinh;
U, =U, + AU,,; U, = U, + AU,
Sai s nho hon 1%.
Ton that cong sudt trén 16ng trd Z,, 1a:
AS, = P T+ QS R +j P+ +Q/
UI !
Cong suit & diu vao tdng trd Z,,, la:
Sor=8"0 + ASyy = Py, + jQ'y
C‘on;, sudt phan khdng do doan lwéi | cung cdp & dau duong dav Ia:
.. U’B,
Qo = —"'2*
Céng sudt do ngudn cung cap ta:

§u| =Sy - jQI(_‘!II =P, + ij

Modul clia §,, 1a: S, = /P + Q)

¢ 36 cong sudt 1a: @, = arctg(Qy/P,,)

5.2.2.Trudng hdp cho biét Sour 8o Yo céan tinh Uy, U,, S, |

Trudng hop nay gin thie & hon, ngudi ta thudng biét cong sudt phu 1ai S,

S vi dién dp nguén Uy, cdn tinh dién dp & nic 1ai U, U, va cong sudt yéu ciu o
ddu nguén §,,.

Trong tru‘orng hop ndy, vi chua biét dién dp & cui dutng day nén khong thé
tinh diing Qc vi 10n that cong sudt trén dutng day.

Do d6 phdii ding phuwong phdp tinh lip, dé Ia phuong phip tinh dan ding,
tinh nhiéu vong, moi vong gém 2 bude: bude 1 tinh tir it tdi len ngudn, bude 2
tinh tlr nguon xudng nit i, vong diu ding thong s6 chon gin ding. Sau mbi
vong tinh thong 6 nay duge hiéu chinh cho dén khi dat két qua chinh xdc. Do Ia
¢ s0 cho tinh todn trén mdy tinh dién tor,

Trong trudmg hop don gidn, 6 nut i it, thudng gip tiong thict k& — quy
hoach cdc dudng day, thi ¢6 thé ding phtrong phap tinh lip | vong 2 budc, ket
quit c6 do chinh xdc chap nhan duge:

- Bude |
Tinh ién: Tinh cong suit tir phu i xa nhit lén ngudn.

V1 chua bi€t gid tri clia dién dp & cdc niit tai, nén tam coi dlén dp & moi nit
tit biing U,,.
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Tinh ton that cong sudt va dong cong suat trén cdc diém cia dudng day tinh
nguge tir phu tai xa nhat dé€n nguon nhu & muc trén. Sau vong nay ta co gid tri
cong sudt & cdc di€m trén dudng day.

— Bioc2:

Tinh xudng: Tinh dién 4p tir ngudn dén cac nit tai.

Tinh dién dp trén cac nit, bat ddu tir nit ngudn dén mit gin nhat... Véi dong
cong sudt da tinh trong bude 1 va biét dién 4p nguén U, ¢é thé tinh dugc tdn that
dién 4p trén moi doan ctia dudng day vi dién dp & moi diém chia dudng day.

Két thic budc 2 ta ¢6 dién 4p & moi niit.

Néu mudn cd két qua chinh xdc hon, ta dung dién 4p vira tinh ducfc dé tinh
vong 2.

Tu lim phép tinh cho imn dién trén hinh 5.2;

Biriye 1: Trude hét tinh Q'¢; 12 mot nira cong suit do dién dung cia dudng
day 1 — 2 sinh ra dat & cudi dudng day 1 — 2:

. U2 B
_ Q ciz= ‘“““—‘Mz 2
Sau do: S"2=8,~)Q%=P", +Q",
Tén thit cong sudl trén Z,, 1
n 2 n 1 v 2 w2
AS,, = L&——R,z +j P‘IZ—'};H_Xlz
dd ’ dd

Cong suat & dau vao t6ng ud Z,, la:
- Se=S e+ AS =P, + QY

Cong suit phan khiang do duimg day 1 —2 va 0 - 1 cung cap 1a:

Qe = Q%

" UL, B

Q' = Sl

Sw=8,+ S.pl = Q2 —1Q%n =P’y + Q%
Tdn thit cong sudt trén téng trdr Z,, 1a: '

n 2 w2 v 2 n 2
AS(J] P 0 +2Q 1] Rlll +j P.(II + Q il xﬂl
) dd tkl
Cong suat & ddu vao téng s Z,,, 1a:
Sy =8 + A8, =Py +)Q
Coéng sudt phan khing do ducng day 1 cung cdp & dﬁu duong day la:
Q col = Gll

Cong sudt do ngudn cung cdp la:
Su=Sar — Q' = Purt JQu

Modul clia §,, 1a: S, = JP:, +Qp,

Heé 50 cong sudt la: @g,= arctg(Qq/Po)
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- Buoc 2: Xudt phdt tir nit nguén, biét Uy (chon lam g6c tinh todn ¢6 0, = 0)
va cong suat di qua Z,, 13 S, ta tinh dugc 19n that dién dp trén Z,,,;

AU, = Py Ry, +Q X, +j Py Xy - -Q,, R

U(} U(I
Piéndptainat 1 1a: U, = U, - AUy,

Modul céa dien 4p U, la: U, = (U, - AU, )* + (3U,, )’

Goc pha cla U, v6i U, 1a By, = arctg {8 Uy, / (U, — AU,,)}

Tén that dién dp trén le 1a;

AU 5= P 12 RIZ + Q 12 II +j PIIZ XIZ - Q'Il RIZ
=1 U! U

Biéndptainit 2 1a: U, = U, - AU,

Modul ciia dién &p U, Ia: U, =/(U, - AU, + (U,,*

Goc phaclha U, v6i U, 12 0, = arctg [8U, / (U, - AU,z)]

Géc pha cla U, vai U, 1a: =6y +90,,

D6 thi vecto ciia dién 4p trén hinh 5.2d.

Trong cdc bai todn thiét k& khOng cdn tinh thanh phin ngang tryc cla 16n
that di¢n 4p thi phép tinh s& gian don hon :

U, =U,~ AU,
U, =U, ~ AU,
Vidu 5.1. So d6 1u6i dign trén hinh 5.3:

o= AU{” +j E'Unl

=AU, +j0 U,

Spaam = 16MVA

115/11kV
AC150 - 50km ACTH -50km
a
V) 21k 5 =25 MVA Pz =25MW
o= 121kV pidm = : =
=09
115/11kv cose =0,
Ppt=25 MW
cosp =029
Po Py Zn P o Pz Z P“ 12  Zw
0 Qu Q' | Q' Q' — — '
; . ——
e g ]
o . A§_1 Pnz=25MW
. Qcy  jQVCp iQce iQ"cn " cnse=0,9
I : | 2 | I =20
Pp1=25MW
cosy =09
Hinh 5.3
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Tinh ludi dién trén hink 5.3

U= 110kV

Gidi:

1. Tinh phu tai trudc may bicén dp 2:
Us=10.5 %; i, = 0.85%

AP, = 201kW; AP, = 85kW

R, = 4.39Q; X, = 86.8Q2

Q,= 136kVAr;, UJU, = 110/11kV
T'on thit cong suat trong MBA 2:
Q2= Pptge,= 18.0,4843 = 8 717TMVAr
"Tén that khong ti

0,85

S :zm)u‘*jzll_ =2.0,021+ J" 100 —16=0,042 + j0,272MVA

}00 i Xdm
Tén thit trong cudn day
AP,

s.Y . uU.S.? .
AS,., == L +i3 ' =0,0664 + §1,3125MVA
- 2 Sh:dm = 2.1 Oo'sbldm ’

Tong t8n 1hdt céng sual trong miy bién dp:
A5y = AP+ JAQu: = APpao + APy + j(AQmu + AQb2a) = .
= 0.042 + 0,0664 +j(0,272 + 1,3125)=0,1084 + j1,5845MVA
Cong sudl phu tai trude miy bién dp 2:
Py,= P+ AP = 18+ 0,1084 = 18,108MW _
Qun=Qp+ AQu = 8,717 + 1,5845 = 10,302MV Ar
2. Tinh dudng day 12
Tiét dién day tieu chudn AC-70
R.,=04680/km; R,,=R,;1,2=046.5072 =150
X.=044Q /km;  X,;=R,;.1,,/2 =0,44.50/2 = 11Q
B,=2.58.10° {/Qkm B,;=2.B, 1,=2.258.10°50 =0,00025799 l/om
/2 cong sult do dién dung dudng day 1,,:
Q.x/2 = Uy B,/2 = 110°. 0,00025799 /2 = 1,5608MVAr
Cong suil sau 10ng g duding diy Zj,
P’ L= Py, = [8108MW; Q75 = Qy, — Q.12 = 10302 — 1,5608 = 8, 741MVAr
Tén 1hat cong sudt trén duong day 12: '

- 2
I +Q‘ R, 18108 +§741_3.,315 0.384MW
U, 110°

.AP ~

Iz




AQ, =Tty SV X262, o seoMar
Ul 110°

Cong sudt trude 10ng trd Z,
P, =P", 4 AP, = 18,108+0.384 = 18 492MW:
Q"= Q"+ AQ, = 8,741 + 0,367 = 9,108MVAr
Cong sudt cip vao dudng day 2 tai it |: '
P,=T", = 18492MW: Q,=Q— Q.2 = 9,108 — 1,560 = 7.548MV Ar
3. Tinh phu tii 1 ‘
U, =10.5%: ,, =0.8%
P, = 29kW: P, = |20kW
R, = 2,540); X, =155.50
Q. = 200kVAr UJU, = 110/l 1KV
Ton that cong suat trong MBA |
Q,= 14.045MVAr
APy, = 0058MW; AQ,,, = 0AMVAr
AP,u= 0.0996MW: AQ,,..= 2.1803MVAr
AP, = 01576 MW; AQ,, = 2.5803MVAr
Cong suat phu i trude miy bicn dp 1:

P=29,157TMW Q,,= 16,625MVAr
4. Tinh dudng day 1

Tiét di¢n day tiéw chuan dudmg day 01:

‘Tiet dién day tiéu chuin AC-150

Ry =0210km R, =525Q

Xor= 04150/km - X, = 10.375Q

By =274.10° 1/Qkm B, =0,00027399 1/}

1/2 cong suat do dién dung dudng day 01: Q2 = 1 6576MVA1'

Cong suit sau 1ong 1rd dudng day Z,,: .
P"y=Py+ P =47.650MW Q7 =Q,, + Q,, — Qu0//2 =22.516MVAr

'Fon that cong sudt wrén dudng day It '

AP, = 1.2051MW AQ,, =2,3815MVAr

Cong suat trude tong trds duf)ﬁg day Z,,: P, = 48,855MW; Q',,=24.897TMVAr
CoOng suilt nguédn cip vao dudng day 1: P, = 48 855MW: Q,, = 23,239MVAr
Sy = P+ Q7 =+/18,855 +23.239° = 54, IMVA

tgo = 0,4756; cose = 0,903 |
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5. Tinh t6n that dién 4p va dong dién
Dien dp nguén U,= 121kV
T6n thit dién 4p rén dudmg day 01
PR, +QYy, X,  48,855.5,25+24,897.10,375

AU, = = = 4,254kV
U, 121

Dién 4p nit 1: U, = U, — AU, = 121 — 4254 = 116,7kV
Dong dién trén dudng day dién 01: '
o e — _
L JPs +Qi 48855 +24,807 ~0131KA
23U, 24/3.121
Tén that dién 4p dudng day 2: ‘
PR QY Xy 1849115010811 ooy
0, 116,7
Dién dp niit 2: U,= U, - AU, = 116,7 — 2,769 = 113.9kV
Dong dién rén duong day dién 12:

| _yPirQl 18,49 47,548

AU

, = =0,0494 kA
SN 24/3.116,7

6. Tinh tén that dién dp trong mdy bi€n dp

+ Miy bién 4p 2:

Céng sudt tic dung trudc téng trd MBA 2:
P’,: = Py, — (AP, 1000) = 18,108 — 0,042 = 18,066MW
Cong suat phan khdng trude tong trds MBA 2:
Q5 = Qp — AQ/1000 = 10,302 - 0,272 = 10,03MVAr
P, R, +Q,.X,, 18066.4,39+10,03.86,8
e u, 2.113,9
Pién dp sau mdy bi€n dp 2 quy vé phia cao:
U’,=U, - AUy = 113,9 - 4,164 = 109,7kV
+ Mdy bignap 1:
Cong sudt tic dung trudc Wng trd MBA 1:
P’,: =P, — (AP,/1000) = 29, IMW
Cong suat phan khdng trudc tong trd MBA 1:
Q- = Qy, - AQ, /1000 = 16 2MVAr
Tén thdt dién 4p trong MBA [ AU, = 4,17kV
Dié¢n 4p sau may bi€n 4p 1 quy vé phia cao:
U =U,- AUy = 116,7 -4,17 = 112,5kV

AU

= 4,164kV
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5.3. TINH TOAN LUGI DIEN KiN DON GIAN
5.3.1. Lugi dién kin do mét ngudn cung cip

Xét mach vong kin trén hinh 5.4,

Hinh 5.4

Day la lu6i dién kin don gidn trong d6 céng sudt phan b tu nhién.

Mach vong gém 3 phu tii S,, S, S.(hinh 5.42). Gia thi&t ring cong sudt
phin khing do dudng day sinh ra da dugc tinh theo dién 4p dinh mic va gop
vao céc phu tai. Can tinh phan b6 cong sudt tren cic nhanh khi biét di¢én dp
nguén 12 U,. Mach vong duge mé ra nhu trén hinh 5.4b, trén himh nay cé v&
chiéu quy udc ban ddu ciia dong dien vi cong sudt.

Do ¢6 1 nguén cung cip nén U,, = U,,.

Theo dinh luat Kiéc hdp 2 1éng dien p gidng trén mot mach vdng kin phai
bing 0, 4p dung vao day ta cé:

i+ Lz~ 102~ 1,,Z,=0 (5.1
Dong dién tam thoi duge tinh theo dién dp danh dinh va cong sudt:
S‘

lij =

(5.2)

V3U,,
Thay ];; theo (5.2) vao (5.1):

SaZi+8,2,-8,Z - $'wZi=0 (5.3)
Theo so d6 ta ciing cé: o

S, =8, -5, 8:=58+5,-8, _

S=8+8,+8.-8S. (5.4)
Thay (5.4) vao (5.3) rdi rit ra S, ; ' '

¢ = SZ+Z,+2)+8, 2, +Z,)+5, Z,
Al —

(5.5
ZI + ZZ + ZJ +Z4
bar Zy=Z,+7Z,+Z,+ Z, khi dé:
. §. Z
Sy =—~7h 5.6
Al Zs ( )
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8 7"
Hay la: S, = —ﬁ (5.7a)
Zs
Tirong ur: S. = % (5.7b)
Z;

Trong d6 Z';,, vd Z";,, 12 6 phiic lién hop chia téng trd clia ludi dién tinh tir
phu 1ai thit i dén ngudn cung cdp Al, A2, n la s6 phu tai.
Tuong w cho dong dién:

17 Z,
1, ‘= _"‘““—2;-“2 (5.8)
TL'Z
L., = Ling 5.9)
laz Zz (

Trudng hop dic biét, néu day dan trén cdc doan luéi ¢6 ty s6 X/R, nhu
nhau, thi hudi dién 12 déng nhat, c6 thé viét (cong thic (5.6)):

SR, (1- —JXM‘) Z(P, + Q)R
H iAl i + i [}
Sy =Pa+)Qa= X A= RJ. - £
R, (1- 322)RS :

EP| Ri;\.’! + jEQI RIAJ
RE . RE

Ta thiy phin bd cong sudt tic dung va phan khdng la doc lap véi nhau c6
thé tinh riéng ré.

(5.10)

Néu day dan tren toan Wi ¢6 cung 1iét dién ¢6 ti 56 r,, x, nhu nhau, thi:
Zgi(rn +.jxu )L.i__\-_} _ ESIA .

PiAY
M (rn + j.‘(“ }LL ’ L"E
- EPLiy + 12Q, Ry (315
L. L,

Ls la tong do dai dudng day.
Tuong tu:
Zl:)iLi;’\l +j Z(2i]"iz’\|
L L
Ta thay trong trudng hop ludi dién déng nhat, ¢6 cing tiét dicn phan bo
cong sudt tdc dung vi phan bg cong suat phan khdng doc lap voi nhau va chi

phy thuoc chiéu dai dudng day. Gid thi€t ndy duoc ding khi tinh dong dién dé
chon day din khi thiét ké.

Sy = I_)AE +JQn: =

(5.12)
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Sau khi tinh duge cong suat di ra tr nguén §,,, 8,, c6 thé xic dinh dong
cong sudt trén cdc nhinh theo (5.7) va cic diém phan cong sult,

Diém phan céng suat 1a diém ma & d6 phu tai nhan cong suit uir ca 2 phia.
C6 1 diém phan cong suat tic dung (k¥ hi¢u ¥) va diém phan cong sudt phan
khing (k¥ hiéu V). Trong dai bo phan cdc rudng hop 2 diém phéan cong sudt
ndy tring nhau. Khi chi ¢6 1 diém phan cong suat chung thi dién 4p & diém nay
la thdp nhil trong todn mach vong. Tén thit dién 4p max trén ludi (3 (6n that
dién dp tir nguon d€n di€m phan cong suit, tinh tir phia nao ciing duoc.

Con trong trudng hop ¢6 2 diém phan cong suat thi phai kiém tra xem dién
ap thdp nhit & niit phan cong sudt nio vi tén that dién dp tir ngudn dén timg
diém phéan céng sudt khac nhau.

Sau khi c6 diém phan cong suat c6 thé tch 1u6i thanh 2 phin doc lap &€ tinh
todn. Phu tdi cta ndt phan cong suift duge tdch dai theo cong suat né nhan & méi phia.

Vidu nhu trén hinh 5.5a. diém phan cong sust chung 12 b. Phu tai b nhan S

tir phia A, vi S, tir phia A,. Vay & ludi tich phia A,, phutdi bco gid i S,
cOn ¢ luGi phia A, phu tat b c6 gid tri S", = S..

Trén hinh 5.5¢, 1u6i ¢6 2 diém phan cong suit, ta téch 1uéi & diém b tic 13
diém phéan cong sudt tdc dung, nhimg phii chil ¥ ring & nhdnh c- b phia phai,
cong sudl phin khdng di tir nit b dén nit ¢ va tir ngudn dén niit ¢ (hinh 5.5d).

VY .
a) Sai Sz 83 Saz
§a S §c
Sai .8_2 Sa . Saz
B a2 L= 2
B e
Sa S% 8% Sc
v Vv
' Sad S2 83 Saz
C} As E = T —_— t]) —— ('l.‘-—-—- EAQ
Sa Sp Se
Sai S P Qs Saz Qs
Sa S 8% Sc
Hinh 5.5
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Vi du 5.3. Cho luéi dién kin trén hinh 5.6.

A 1km

1

3,38+j2,75 MVA

2km 1km 2km

! ! {

3+j2 1+j1 0,62 +j1,25

3,38+j2,75

Hinh 5.6
Toan 1u6i diing day AC- 95. Tim diém phin cong sudt.
Gidi:
Day AC- 95 c6: 1, = 0,33Q/Km; x, = 0,332Q/Km
Ludi dién 12 déng nhat nén cong sust phan b6 theo chiéu dai, 4p dung (5.10):
S = (4+] 3H(2+1+2) + (1+) DA+2) + G+ D2 _ 3,38 4 2,75MVA
l+2+142 :
Piém phan cong sut chung la diém 1 ta cé
S,=4+j3-(338+72,75)=0,62+)0,25MVA
S, =062+j0,25+1+j1=162+)125MVA
| Su=3+]2+ 1,62 +)125=4,62+j325MVA
Ludi dién duge tich 1am 2 tai diém 1.

5.3.2. Ludi dién do 2 ngudn cung cip

Né&u dién 4p 2 nguén cung cip bang nhau thi tinh theo trudng hop trén day.

Cén dién dp 2 ngudn khdc nhau thi tinh nhu sau:

Ta ding phuong phap x&p chong: Ngoai dong dign xuat hién khi Uy, = U,
con ¢6 them dong dién can bing L, do do chénh léch dién dp gitia Uy, va Un,
gay ra. Dong dién can bing ndy dugc xép chong lén dong dién binh thuong.
Dong dién can bang dugc tinh nhu sau:

u. -
L, = =t —=2 Ya ;_;h_‘/_l;,h U

N

Sau d6 ta cé (cho vi du ¢ muc 3.3.1):

Hoac doi véi con
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S: =83+ S S =84 + S

E}

Trong d6 Ly, Iyp, I, I, va 84y, 8245, §75, 874 tinh theo (5.7)— (5.9) tiic 1a
theo gia thiét U,, = U,,.
Téng quit ta ¢o:
Z§iz.n\2 UA.‘n(U‘AI — U-ﬁl) —

S, = + =8+ 95,0513
AL Zz - ZI XAl h( )

E ) f * _ -
Su= oy Dol 2Va) _5 45, (514
Zs Zs
Ta hay phan tich thanh phdn thit 2 clia (5.14), ta 1dy U,,; lam géc tinh todn,
Uaz = Upy 1286 thue, con U, = U, + jU,,, (t 12 phén thuc, a 1a phdn ao0), do dé:
UL, -Uyu=U,, - Uni—=jUan=¢€,-je,
€, = Uy, — U,y 12 thanh phén triing pha véi U,,, thé hién do léch gid tri yét doi.
€, = Uy, 12 thanh phdn vudng géc v6i Uy, thé hien d6 léch pha gitia U, va Uy,
UAZ(U‘M — U‘,-\z) =UA2l (el — jez)
Zz : R: - sz
. UAZl(cI — jez) (R£+sz)
(Ry ~ J X NR; - jX;)
_Uale, X; +e.R;) N U, (e, X; ~¢.R;)
(Rg - sz)(Rz"' sz) (Rg - JXE)(R: + sz)
Trong luGi trén khong cao va siéu cao dp day din c6 tiét dien 1én thi X >>
R do d6 c6 thé bd qua R trong (5.15):

u,,.e U,..e
Pn: + 3 b= Ah2 + 1 AXME

o+ JQuh X, J X,

Ta thdy dong cong sudt phan khdng can bang Q., phu thudc e, con dong
cong sudl tic dung can bing P, phu thudc e,.

Sh= ch+j Qch =

(5.15)

(5.16)

Dic¢u d6 c6 nghia 1a: néu tic dong duge vio e,, tic la vio gée 1éch pha giita
dién dp 2 dau ngudn thi c6 thé thay ddi dugc phan b6 cong sudt tic dung trong
1udi dien kin. ' :

Con néu téc dong vao e, tiic 1a vao do léch tri s§ gia dién dp 2 ddu nguén
thi c6 thé thay d6i dugc phan b6 cong sudt phan khing trong ludi dién kin.

T y tudng nay nguoi ta dd ché tao ra cdc MBA diéu chinh doc (e)) va
ngang (e,) dé diéu chinh phan b6 cong sust trong HTD, xust phat tir yéu ciu ky
thuar va kinh (€. My bi¢n 4p diéu chinh doc duwéi tai duge sit dung phd bign dé
diéu chinh dién 4p.
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5.4. TINH TOAN LUGI DIEN €O 2 CAP DIEN AP
Khi tinh ludgi dién c6 2 cdp dién 4p, phai chuyén ddi cdc thong s6 lugi dién va
ch& do lam viec vé mot cdp dién dp duge chon lam co s&. Xét 1uéi dién trén hinh 5.7.

Cao ap Ha ap
0 C
@ | C(D
R X4 = Ug/Uy, Ry Xg 1
Py +IQ1 i Py +jQ,
0 Ry X A RyX, B Ra Xy
b) | — 11 —
| — l 1 {I—l 1 | l
Py+Qy  ASgy - P2 +iQ,
Hinh 5.7

'Ta chon phia cao dp 1am co 6, c6 nghia 1a phéi tinh chuyén thong s6 cla
dudmyg day vd MBA vé phia cao ap. Z, duge tinh vé phia cao dp, may bién ap ly
tudng do dé nim & diém B.

Chuyén d6i thuc hién trén co sé bdo toan céng suit, cong thirc tinh chuyén
ahu sau:

Dién 4p phia ha dp chuyén vé phia cao ap:

uU,=kU, (5.17a)
Dong dién phia ha dp chuyén vé phia cao dp:- .

I'yv =Lk (5.17b)

Z =,/ =K U/, =7 (5.18)
bién trd cua dudng déy 2:

R, =R, K
Cam khédng cha dudng day 2:

X, =X,k (5.19

bién-dan phin khang:

B, = B,/k’

'k 1a h¢ s6 bién 4p, c6 thé 1ay bing 1y s& gifra dien dp dinh mic cita 2 cap:
k = UgcUgen (5.20)

Sau khi chuyén déi v& mot cdp dién 4p ta c6 so dé 1udi dién trén hinh 5.7b,
va c6 thé tinh todn binh thudmg. Vi du cé thé tinh duge dién 4p & di€ém B va C, dé
Ja dién dp chuyén doi U’y vd U'c. Dién 4p thue su tai B va C duoe tinh nhu sau:
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Up=Ug/k, Us= Uk, (5.21)
Trong ludi di¢n phic tap, cc thong s6 con duoc quy ddi vé hé don vi twong dsi.

5.5. TINH TOAN BUGNG DAY DA! SIEU CAO AP
9.5.1. Phudng trinh duéng day dai

Buong diy tai dién siéu cao dp dai trén 300km goi 1A dudng day di. D6 la
dutng day di¢n 500kV. Pudng day dién 220kV thudng cé tim hoat dong khoang
150 - 200km, tudng hop ¢6 d6 dai 300km ciing 13 dudng day dién dai.

Khi tinh todn riéng cic dudng day dai 500kV ta ding mo hinh mang 2 clra
thong so rai (cdn goi 13 mang 4 cuc):

U, = QZChIX + JEI: ZSShIX
(5.22)

[, =Lchyx+ —g—?—— shyx
< 3z,

et —e™” e +e

Trong dé: shyx = 5y : chyx =

| (sinus hyperbol v cosinus hyperbotl)
1=VY,Z, = J(G, +joC )R, +joL_) =B+ jo = y¢*

v 1 he s6 truyén séng clia dusng day: B 13 hé s6 suy gidm: a 1a hé 6 pha.

M:L :\jz ~|z,|e® =Z.20
G, +joC, \Y,

7 12 t0ng ud song cha dudng day

Cdc thong s6 Z,, Y 12 tong 1rd va tdng dan don vi clia dudng day.

x la khoang cdch tir cudi duting day dén diém cén tinh U, va I, khi da biét
U,, I, 0 cudi dudmg day.

Xét truong hop Ry = 0, Gy = O (duong day dién khéng 16n that), day 14 pia
thi€t chdp nhan duge vdi dudng day dién S00kV vi dién trd rit nhd so véi cim
khiang va do day dan phan pha nén t6n that ving quang rét thap.

Ta ¢o:
Y =vX,Z, =(joC )(joL,)

= ioyL,C, = (5.23)

Gy = jay
oL, X
Zs= _F(’J]- s = =t =2
oG B, (5.24)
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Dién trés séng 1a s6 thue con t6ng trd séng 1 56 4o, 12 he s& truyén song .
dudmg day dién 500kV c6 a, = 1,07.107° rad/km = 0,061"/km, Z¢, = 261 Q.
Di¢n nang duge truyén trén dudng day dién dudi dang séng dien dp va dong

dién. He s8 truyén song a x4c dinh t8c do truyén séng trén dudng day dii theo
cong thifc:

1
\} L{l C()

Téc d9 truyén séng trén dwdng day dién trén khong bing toc do 4nh sing
300000km/s.

Bude séng A 1a chiéu dai doan dudmg day dién trong d6 dién 4p tr& lai gid tri
ban dau;

V=

QIS

km/s

\ _2m _ v _ 300000

a f 50
Khi duong day dién khong ton that, theo quy tc lugng gidc hyperbol ta c6:

= 6000km cho dudng day dién trén khong.

chyx =chja,Xx =cosa, X

Lk ) 3] o (1] (525)
shyx =shja,x = jsina,x

Phuong trinh (5.22) tré thanh:
U, =U, cosa,x + jV3LZ,, sino,x
L1 LU } (5.26)
I, =L cosa x + j—==—sino,x
2 U ﬁzs“ ]

Phuong trinh (5.26) ding d¢€ tinh phin b6 dién 4p trén dutmg day dién siéu
cao 4p khong 10n thét.

5.5.2. Cong suat ty nhién va cdng suit gidi han clia dudng day dai
1. Cong sudt tw nhién

Gid thiét phu tdi 1a thudn tdc dyng, I, 13 56 thyc, c6 thé thay bing téng trdy co
dinh Z:

U
7 -2 (5.27)
"3,
Riit [ tir (5.27) réi thay vao (5.26):

U, =U,cosa X+ j/3 Y

NEYZ

M

Z.,sino X

U,
=U,cosax+ j—2Z  sino, X
Zr'l
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Trudng hop dac biét khi Z, = Z,, ta c6:
U, =U,cosax + jU, sina x (5.28)

Ta thdy di¢n dp U, bién ddi trén mot dudng tron: modul 12 héng s&, chi cé
g6c pha so vai U, thay déi. '

Khi x = budc séng A dién 4p U, quay duoge mot gée 360", vdy 1/4 buéce séng
la 1500km Gng v6i 90", mot nira bude séng 3000km tmg véi 180",

Cong sudt tdi trong trudng hop nay goi la cOng sudt ty nhién:

2 P
p-_ U (5.29)
Z, Z,

Cong sudt tu nhién A cong suat dac trung cha dudng day dién dai. Khi taj .
cong sudt ty nhién trén dudng diy dién xay ra hién tuong tu bu: tdn that cong
suat phin khdng trén dudng day dién can bang véi cong sudt phan khdng do
dudng day dién sinh ra }am cho thanh phén doc truc ctia tén that dien 4p rén
dudng day dién béng khong. '

Duong day dai duge thiét ké dé tai duge cong sudt tu nhien, do dé cong sust
twrnhién 11 thong s§ do kha nang tai ciia dudng day dien dai.

2. Phéan b6 dién dp trén dudng ddy dai

Tinh phén bg dién dp theo cong suit:

L, la dong dién cudi dudng day tinh theo cong sust phu tai S,:

1, =2 3% (5.30)
Y3y, |

Thay L, theo (5.30) vao (5.26), lay U, 1am géc tinh todn va bign déi ta ducc:

- U, =U,(cosa,x +Q;.sina,x + jP; sina, x)
[ -2 fpr ok O
L= 7——— 2 COSOLX + J(smo,X —Q, cos ¢, X)
) 3 s

Trong dé: P, =P, /P,; Q;=Q,/P,

(3.31)

Khao sdt bi€n thién dién ap trén dudng day dign dai ta c6 két qua trén
hinh 5.8. -

Tren hinh 58.b 1a dién bién dien ap cho dudmg day dién cé phu tai cuéi
dudng day dién, khi cong suat i bing cong suat ty nhien dién ap khong déi doc
dubng day dién, khi cong suat tai 16n hon cbng sudt tr nhién dién dp giam, con
khi cong sudt tai nhod hon cong suat tu nhien dién 4p cudi dudng day dién tang
€a0 so vdi dién &p ngubn.
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1 Budng da 2
| | [ E
a) | ” .
< 0
U P <P,
‘ ) P> Pw
u RO, P<P,
c) i
R#0;P>P,
x = 1500km; 90° P> P,
a"-— N Ux P'= Ptn
"t L] P'( Ptn
x = 3000km; 180° f*~ U, x = Okm; 0°% 360°
d) “\ T l:
- r‘-’l

X = 4500km; 270°

Hinh 5.8

Trén hinh 5.8¢ 12 rudng hop dudng day dién ¢6 kha ning giira dién dp 2 dau
khong déi, khi d6 dién 4p sé cao lén & giita dudng day dién.

Trén hinh 5.8d la phan b8 dién 4p theo do dai dudng day dién. Néu cong
sudl tai 16n hon cong sudt tr nhién dién dp s€ tang theo x, nghia 1a dién 4p déu
dudng day dién cao hon cudi dudng day dién. N&éu cong suit nhd hon cong suit
tur nhien, dién dp dau duong day dién nhéd hon dign dp cusi dudng day dién,
nghia la dién dp tang cao & cudi dudng day dién. Khi dudng day dién cé do dai
1/4 budc s6ng, e 12 1500km, dieén dp quay duge 90", dién dp cudi dudng day
di¢n s& tang nhiu nhit khi non tdi va ciing gidm nhiéu nhat khi tii nang.
Truong hop dudng day dién dai 1500m la trudng hgp xdu nhat cla duéng day
dai vé dién dp va khi ning tai. do d6 xét thiét k&€ vi van hanh dudng day dién
dai khoang 1500km 1a khé nhat.

- Khi d¢ dai 3000km tinh hinh t6t nhat, dién dp cudi va didu dudng day dién
bing nhau.
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3. Ché&dé khong tdi
Thay P¥ = Q* =0, x =1 vio (5.31) ta dugc:
U, =U, cosat, |
(5.32)

=] \/— sinc,l
Cosey.11a 46 tang dién 4p, néu a,= 0,061 "/km, | = 300km, U, = S00KV thi: ‘
U 500 500

U, = ! = 526,8kV
© ocosayl cos(O 061. 300) 0,949

Ta thiy dién dp cusi dudng day dién ting qud gidi han cho phép 1,05.
Nhu vay dudng day dién dai chi cé thé lam viee 15t khi d& dai nhd hon
300km.

Trong ché do khong rai, cong sudt phan khing do dién dung duong day di¢n
sinh ra rat 16n, d6 vé ngudn c6 thé g4y qué tai cho may phéau:

-3 = u? cos;'::.sma”l _U ;Hzlja“l
Cho 1 = 300km, U, = 500kV, Z,,= 261 Q:
Ulsin2a, | _ 5007 5in(2.0,061.300)
27 2261

(1

Q, = = 286MVATr

Do d6 néu dudng day dai hon 300km phéi dat them khéng bi ngang d€ han
ché dién &p tang cao khi khong tdi va qud tai méy phdat, va tu bl doc dé han ché
dién dp giam thap trong ch€ do max. :

Trong ch€ do khong tdi con c6 nguy co gay ra ty dao dong tang ddn va tu
kich thich & may phit dién.

4. Khd ndng tdi cia dudng déy dai

Budng day dién dai chi ¢6 thé tai duge cong sudt dén cong suat gidi han:

Uy,

P, =2 (5.33
® 7 sinayl )

Cong sudt niy s& nhd nhat khi géc ap.l = 90°, iic 1a dudng day dién 1/4 budc
s6ng va tot nhit & 3000km.

D¢ tiang khd nang tai cla dudmg day dién dai phai bt doc bing ty dién lam
giam Z, va a,.

5. Bu trén duong day dai

Nhur dd phan tich & trén, dat bl trén dudng day dién dai hon 300km 2 bit
buoc: Bi ngang biang khing dién dé han ché tic dung cua di¢n dung dudmg day
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trong ché do non di va khéng tai, bil doc bing tu dién dé nang cao kha nang tai, -
gidm t6n that dién 4p trong ch& do max. Tu bl doc vi khdng bl ngang c6 thé bo
tri & 2 ddu duomg day dién, & gifa... tuytheo do dai dudmg day dién.

~Trén hinh 5.9. 12 dudng day dién dii Bic — Nam mach 1.

210 270 amn 270 nn " 20 400 400
| 1 ! | ] ] |
] I ? ?! | o
124 MVA 2x124MVAr 124MVAr S4MVAr SAMVAr  1BOMVAr 180MVAr
Hoa Binh Ha Tinh Pa Ning Playcu Phi L&m
Budng day 500kV Bic — Nam mach 1
Hinh 5.9

6. Tinh toan dudng ddy dién dai c6 bu
Khi duc‘mg day dién c6 b, la dudng day dién khong thudn nhit khong thé
dung cdc phuong trinh da néu trén dé tinh ma phai diing mang 4 cuc.
a) Mang 4 cue -
Trén hinh 5.10a 13 so dd mang 4 cuc véi cdc thong s& dic trimg A, B, C, D.

a) e——— ABGCD |— o
Ul Uzly
b) I = ¢)
X Y.

—— &Rk

) Y =G +iBy

Hirnh 5.19
Néu mang 4 cuc 1a d6i ximg thi A =D va A, B, C, D thoa man diéu kién:
AD-BC=1
Ta c6 thé tinh duge U,, [, w U,, L:
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U, =AU, +/3B],

1 (5.34)
I= “ﬁggz +DI,
Thong s6 A, B, C, D cia dudng day dien va cdc phdn tir khac nhu sau:
~ Pudng diy dién:
A=cosa,l +j—Bi’—a<,l.sina“l =D
Lt
Rtl el
B=2,| - (a,l.cosa ]+ jsina, 1) (5.35)
T 2X,
C= —I{—BL(a,,I.cos a,l + jsin a{,lJ
Zs(l lel
- Tu bt doc (hinh 5.10b)
Ar=1+j0=D,
..BT = O“jxc . {5.36)
Cy=0+j0
Trong do: X, = L [€2]
. wC
X, la dung khdng cén bu.
Vidu 5.3. Uy, = 500kV; X, = 31Q; B;= —j31. Tinh s6 tu bii.
Gidi: ' :
Tir X, tfnh dugce dién dung C hodc cong sust tu Q.
L =1,027.107'F
o wX, 31431
Tir thong s& trén tinh ra s& tu cdn thiét.
— Khing bii ngang (hinh 5.10c)
A, =1+)0=D,
B, =0+j0 (5.37)
Ce=0-jY,
y-d
Xk
2
Trong do: X, = Y
5,

Sk 1a céng sudt ciia khang cdn bt MV Ar].
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Vidu54.S, = 125 MVAr; U, = 500kV;

X, = —~—510205_ =2000Q; Y, = 0,0005; C, =~ j0,0005
— May bién dp 2 cudn day (hinh 5.10d):
éh = 1
B, =Z
- =i (5.38)
C. =Y,
D,=1=Y,7Z,
b) Tinh disng day dién dai theo mang 4 cue
Thay thé cdc phin tir cha duwdmg day dai bing mang 4 cuc cla ching.
Cé 2 cach tinh: '
— Gop cdc mang 4 cuc cha cdc phin i1 thanh mang 4 cire chung;
- Tinh {dn lugt timg phdn .
+(i6p cdc mang 4 cuc thanh mang 4 cuc chung (hinh 5.11a):
a) — ALB.G. D b ALBLC D, = < ALB. G D,
b) — &1:&1-91-Q1 I— Az: B_z-__c.:_z- _Qz — = g1-§1i91' Q,
Hinh 5.11
Cong thirc tinh gop 2 mang 2 cira la phép nhdn ma tran:
_“3 .B — &I BI éZ BZ {5.39)
C D & LG b,

Ghép lan lugt titng doi ta ¢ mang 4 cue chung.
Trén hinh 5.11b 1a so d6 mang 4 cyc cta dudmg day dién dai cé w b & gila.

Mang 4 cyc chung {a:

A B
€ D

Al Bt 1 _ch éz BZ
¢ Do |G Db,

AlEZ +(E| ‘_jxcél)(—:l é1Bz +(.B: _qu é|)._D..2
QIAZ +(D|. _.jxcgl)gz Bzgl +(Di —quQI)DI
Sau khi gop xong tinh ché do theo (5.26) hay (5.31). Tinh gdp chi tinh duge

k&1 qua 6 2 dau dusng day dién.

+ Tinh 1an lugt: Tir thong s6 dong va dp cudi dudmg day dién tinh [én mang 4
cuc thit nhat, 13y két qua tinh mang 4 cuc thit 2... cho dén dau dudng day dién,
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cho phép tinh duge phan bg dien dp va dong dién trén doc dudng day dién (dudng
day di¢n duoc chia lam nhiéu doan). '

N¢u bi¢t dién dp ddu dudng day dien va cong sudt cudi dudng day dién thi
phai tinh 1ap.
7. Tinh t6n thdt cong suét va tén thét dién ndng
a) Tink ton thét cong sudt -
Néu duong day dien ngin (<300km) ¢6 thé tinh gin ding nhy duong day
di¢n binh thudng, bing cic phuong phdp trinh bay trong chuong 3.
N¢u dudng day dién dai ¢ bir thi tinh ch& do. Sau khi tinh ché€ do ta tinh
duge 5, = P, +jQ, va 8,= P, + jQ,.
Ton thit cong suat 1a:
AP= P, -P,
AQ=Q, - Q,
D) Ton thdr dién ning
C5 cic loai 16n that dién ning:
~ Do dong dién: do ¢6 dong dien dung khi 16n nén ngay ca khi khong tai van
€6 ton that cong sudt va 18n that di¢n nang, cho nén néu dudng day dién dai thi
phép tinh kha phiic tap.
— Do viing quang: tan thit ndy kho tinh chinh xic dugc. Cic hé théng dién
161 déu 1i¢n hanh do trén duting day dién dé tinh tn that nay. Vi du: trén dudmg
day dien 500KV khi thoi tiét 1ot AP, 1=1,2 kW/km, khi thai tiét xau: AP, »= 82
kKW/km.
Ton that di¢n nang do ving quang 1 nam: :
AA, =T AP, + T,. AP,, (5.40).
T, va T, la thasi gian thoi tiét 16t va x4u trong nam.

5.6. TINH TOAN LUGH DIEN HE THONG

5.6.1. M6 hinh dién thé ndt cda lugi dién, phuwong phap Gaus- Seidel
1. Hé phuong trinh dién thé nut
X¢ét Juét dién trong hinh 5.12.

Lugi dién gdm cdc nhanh va not. Nt 12 nit ngudn hoic niit tai, tu bi, khdng
blt... Nhdnh la dudng day dién n6i 2 ndt tai k& nhau, nhénh ciing ¢6 thé 1a may
bién ap, 1u bu doc... '

Ludi dign ¢6 N + 1 nit danh s8 tir 0 dén N, ¢6 Nh nhénh, ¢6 thé ddnh s6 theo
2 cich:
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- Theo s thit ty 1, 2,... , Nh;

—~ Theo s6 nit dau va niit cudi vi
du nhdnh j cé ndt dau 1 i va nit cudi
14 k thi ¢6 thé goi 13 nhdnh j hoic goi
1a nhdnh ik. Nut diu va cudi tinh theo
chiéu quy udc clia 'dbng dién trong
nhdnh, néu dong dién di tiri dén k thi
niit dau a i, niit cudi ta k.

Nhdnh duéng day dién cho biét:

—Téng trd nhinh Z,;

Z&l_i - Rd_; +jX|]_'| Hinh 5.12

~ Téng din nhdnh: trong thuc & dién din nhanh dugc bd qua Vi rat nho, nén
chi ¢6 dung din nhinh By chia lam 2 dat 0 2 ddu dudng day. Dung din nhédnh
ciing ¢6 thé cho duéi dang cong sudt phan khing;

Qcy; hodic Qey = Uy’ By IMVATr].
Chia cho 2 réi nhip vio céng sudt nit can ké.
— Nhdnh may bién dp: cho thong s6 va ciu triic, hé s6 bicn dp.
'~ Nhénh ty bit doc: cho dién dung, tinh ra dung khdng Xc.

Nuit cho biét: .

— Niit phat: cho cong suat phdl = Pp + Qs hodc §; = P + jQg

— Nt tai: cho phu tai 8, = P, + jQ, hoac § =P, + jQ,, tir cong suat tinh
dugc dong dién nut j .

— Thong s8 cic phin tir ddu vao nit nhu: tu bu khang bu, SVC... cho bang
dung déin va khang din.
Can 1ap hé phuong tinh mo ta quan hé giita J,1.U cua cdc niit vi nhanh:

J; — Dong dién ngudn bom vio hé théng hoac dong dién tai lay tir hé thong
qua nit i — Goi chung la dong niit. :

I, — Dong dién trong cac nhdnh j cla lum dién. Ddng nay con ¢6 thé duge

viét dudi dang I, — 1, k 13 hai nit ddu va nit cudi cla nhanh j — Goi chung 1a dong
nhénh.

U; Bién dp pha tai ndr 1.
Pé ¢6 thé 1ap duge cde phirong trinh clia ludi dién ta quy udc ddu cla dong
dién L, nhu sau:
' J;C6 chiéu di ra khoi nit i: - ;
L; C6 chitu di vao nit i: + |,
Tir d6 ta 1ap duge quan hé gifta dong nhdnh va dong nit theo dinh luat
Kiée hop | theo dau quy udce cta dong dién.
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Vidu 5.5 (hinh 5.12). Ludi dién c¢6 4 ndt dianh s§ 0, 1,2, 3 vd 5 nhdnh tir |
dén 3: .

Nhénh l 2 3 4 5

Nit 0 I I, L —l(.n =0
! -1, L I, =0
2 L <L L L =0
3 _[,1 -k '11 =0
Chuyén v€ ], sang v& phai:
1 L L +1
-1 L = -4
~L I -1 = -1,
L -1 = -1,

He trén c6 4 phuong winh 4 én, nhung con thém diéu kien dinh luat Kice hop 1

cho toin (udi dien:
+Ll_ll_'12"li=0 )

Cho nén chi ¢6 3 bign s6 doc lap. Dé he trén ¢6 thé giai dugc phai bo bt di
mot phuong trinh con ba phuong trinh twong itng véi ba nit doc lap, nhu vay 3 Ia
s6 nit doc lap. :

BB6 phuong trinh ting véi mit 0 (c6 thé bd nd bat ky trong 1y thuyét, nhung
trong thue t& d6 13 niit can bing - 12 nit nguén cé cong suit khong rang buéc
chit, ¢6 the gdnh duge 16n that trén lug dién).

Con lai 3 phuong trinh:

-L+L =-J
-L-L-L=-]
.Ij‘_Li =-J,

Vict dudi dang ma tran:

|t

s
I
|
!
j]
I'-:—4
|
|
[

==, (341a)

o
o
—
=
|
)
| v
o
|
[
"

it

. hJ
Dang ritgon:  MI=Jsuyral=M-'J (5.41b)
Diy la phuong trinh can bang ddng dién nut.

De don gidn céch viét cic ma trén phic chi viét chir dam khong ¢é gach
chan. Vecto phic lién hop thi dung chir dam ¢6 ddu (") vidu I".

Niit O: mit can béng, 1a nit ngudn (c6 thé ddt niit N + 1 12 niit can biing).
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Trong hudi dién c¢6 thé c6 nhi¢u nit ngudn, nhumg chi chon mot ndt fam niit
can bang. cic ndt nguon khdc cho cudng birc cong sudt phit, ¢6 diu nguge vt
ddu cia cong sudt phu tdi

Téng qudt: néu ludi dicn ¢é N + 1 niit thi ¢6 N niit dée Jap.

I — Ma tran cot dong nhidnh bic Nh.

'J - Ma tran ¢ot dong ntit bac N: Nguén J, ¢6 dau +; Tai J; ¢d ditu -

Gia thi€l dong dienjlién dung cla ludi dicn duge gop vao I,

M = Ma tran lien lac chit nhit, bic N x Nh. Trong d6 Nh I s6 nhdnh, N [a s6 nuit.

He phuong trinh (5.41a) khong da dé tinh dong nhdnh vi ¢6 5 &n ma chi c6 3
phuong trinh. Phai 1ap thém cic phuong trinh khic: '

Gid thiét chon dicn dp pha U, cha ndil can bang 1am dién dp ca s¢ chi ¢6 phan
thuc, goc = (h1a cor :

U, = U, U,
U,=U, + U,

U= U+ Uan _
Ui — Dién ap tai nait .

U, - 'Ton that dicu dp e ndt 1 dén ntit co ~o hay 1 do 1ech dicn dp gifta-nit 1
VA UL G s

Niit 0 durge goi 10 nie co s, atit co s va nit can bing cé thé khdc nhau,
nhimg trong thue 1§ thuang chon ching tring nhaw, dé 6 thé din xudt duge he

phuong trinh dién the nut nhr dudi day. '

T oo o Uit dicn dp ren timg nhianh AL bang dicn dp ndt didu trir pdt cuoi:

AU = Uy - L |

Theo so dd1a oo

AL =1, - U =0 -Gy, - U, == Uy
AU, =U, -U,=U,+ U, -U,-U, = U, - L,
AU =U, - =0+ Ui~ Uy - Uy == U + U,
AU =U, - U, =1, - Uy - Un=-U,
AUg=U, -U; =, - U, -~ U.,=— U,

Dung ma trin:

) -1 0 0 ..-_\lel
Il -1 0 ]g;1 AU
0 -1 1pU,i={AU, (5.42a)
0 -1 0 ]U AU,
0 0 -l AU,



Ruit gon: M'U, = AU
Hay M, U.= AU (5.42b) .
U, Ta ma triin cot do i¢ch dién dp ndt so v6i nit co sd.

M’ chinh ta ma trin chuydn vi ciia M tice 12 M,. (Néu lay nit co sé khdc nut
can bang thi M’ khdc M,).

Mt khic ¢4 thé tinh AU nhinh theo dong nhdnh va tong ey nhdnh:

AU, =Z, |,
AU, =7, b
AUy =Zn L
AU =Zu L
AUs =Z ks
Dang ma tran:
AU 2, 0 0 0 ol
AU, 0 Zo O 0 0L,
AUd=10 06 Z, 0 0/, (5.43a)
AUy 10 6 0 Z, 015
AL 0 0 0 0 7.4l

Z,: Tong trd whdnh i. Rat gon ta ¢6:

AU = 7,1 _ © (5.43b)
T (5.41) (5.42) (5.43) rit ra: '

I=7,"AU=2Z,"M,.U.

M'J=27,"M.U,

T=M.7, "ML

Zs "= Y, 1a ma tran t6ng din nhdnh (ma tran dudng chéo bic Nh x Nh),
t d | 2 : & :
trong dé «dc phdn 1l ta tong dan duomg day:

Y. =1/Z, : (5.44) -

e Y=M7 "\, (5.45)

Y goi la ma tran tong din ni.
Ma tran dng din Y cho mo td ddy di cat ric tudi dien.
Ta ¢6 h¢ phuong trinh:
| YU.=] | (5.46)
HE (5.46) goi Ia phurong trinh di¢n the nit hay 1a phuong trinh can bing dong
di¢n nit cho phép tinh duge dien dp ndt khi bict dicn ap nit co s0. dong dién nit
viima tran ong din nat Y.
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Tu(5.46)tacéd: U,=Y " 1=2Z} (5.47)
Trong do: Z=Y"=MZ/'M)" (5.48)

Goi 12 ma tran tdng trd nl1, phuong trinh (5.48) ding dé gidi tich hréi di¢n

theo phuirong phdp ma tran téng trd niit 7,

2. Cdch tinh ma trdn téng dan Y
Cdc phdn tir clta ma tran téng din Y tinh nhu sau:
— Phin tir ngodi dudng chéo Y, 1a tong din trong hé giita 2 nir i, k.
l R, Xoi -
Y.= _Xllj =TS T3 3 3 3 (3.49)
él[_' R(IJ + Xllj Ri'j + Xif.i

Y,; 1a tong din clia dudng day dién j.

— Phin tir dudng chéo goi la tdng din riéng ciia nit i.

Y= "Z Y, = ZX.._. | _ (3.50)

kel e

C, 12 tap cac nhinh noi vio nut i

" Ma tran tong dan Y ¢6 cic dic diém sau:

56 mit cla ludi la N + b). (N

cdc thong s6 cho trén hinh 6.13.
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+ Vuoéng bac N x N (1éng 1

U 100km; AC-240
+ Do ximg ¥, = Y,

+ Phic.
Vidu 5.6. Lap ma trin Z, 0

(2)
80km; AC- 240

(3)

Gidi: Tra bang va tinh, duoc:
I'a bing va tinh, duge B0km; AC—240

Z,= 1320 +j 430

Z,= 10,56 + j 34.,40;

Z:=7.92 + j25,8Q.

Khong tinh dung dan cua duting day.
Tinh Y,;: Y, = 0,00652 - 0,02125 1/ Y, = 0.00}316 —-j 0,02657 1/€);
Y,:=0,01087 - j 0,03542 1/Q _

Tinh Y;: Y, = Y+ Y, = 0,01468 — j0,04782 = 0,05002 [~ 72.93" ] 1/Q
Y.=-Y,=-000816 +j0,02657 = - 0,02779 [~ 72,93" ] I/Q
Y=Y ’

Yo=Yt Y= 0,01903 - j0,06199 = 0,06485 [~ 72,93"] 1/Q

Matran Y ¢6 4 phén tir:

Hinh 5.13



v :'[0,014?-10,0478 -0,0082 + j0,026 ’ _
~ 1-0.0082+j0,026 0,01903 - j0,06199

_10.050022~72,93"  -0,2779.£-72,93"
-0.027794 - 72,93 0,06485., -T2, 93"'

Ma tran 2=Y""2,=0,170 + 25.083; Z,;= 0,095 + j10,750:
Z,=022+19,350; Zy, = Z,,.

3. Thcinh ldp ma tran lién lac nit - nhanh
- (hon nit can bang triing véi nit co s& thudng ky hiéu 1a nar 0.
— Cho biét chidu dong dién titc chiéu cia méi nhanh
+ Trén hinh vé = mii tén.
+‘Irén mdy tinh = nit ddu, niit cusi.
Xét nhanh:
M;; =i néit, j nhdnh:
— Né€u chiéu cita nhanh di vio nuit hodc i 1a nit cudi coa nhdnh j thj M=-1
—N€u chiéu ciia nhinh di ra kho; ntit hodc i 12 nat déu cua nhdnh j thi M, =+1
Trir nit cin bing khong xér.
Vidu: (hinh 5.14)
Nhinh 1 2 3 4 5

Mo Nl +1 41 ¢ 0
B 200-1 0+1 ¢
310 0 =1 -1
. 0 2
Chuyén vj clta M-
Nt | 2 '3
Nhinh 1}-1 Q0 @
2i+1 =1 0 Hinh 5,14
M, = 341 0 -
41 0 +1 1

500 0 -1

Trong ma tran M, méi cOt ung véi | nhanh ¢6 2 phin tir: phén tr+ [ vi phin

¢ — 1 riéng nhdnh 1 vi nhanh 5 ¢6 lieén lac véi niit can bang cho nén chi c6 |
phan tir.

Két ludn: D mo  cau tric luéi dién cho ma tran M va ma tran dudmg chéo
tong trd nhdnh Z,1adn. :
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4. Phwdn;g phap Gauss - Seidel
Gidihé Y U.=J .
Dong nut J; duge cho trude, day ta hé phuong trinh tuyén tinh. dang khai
trién (vdi gia thiét nit 0 14 niit can bing) 1a:
Y, LI-; +Y, U+ + Y U=,
Yo Ug+Y, U+ + Y, U =0
YouUg+Y,Uo+. + Y, U,=1,
Trong d6 dién &p 14y gi tri pha. |
Tir phuong trinh 1 ta rdt ra U,,, tir phuong trinh 2 it ra U,,... ta dugc:
Uy =[5 -XpUp+. + XY, U)X,
U =1L~ (Y Uy, + + Yo, UIVY,
U= L~ X, U, +.. + .Y..n.n- ) Ue D1/Y,,
Né&i dung ctia phuong phép lap don la: biét U~ coa vong lap K ta tinh dugc
U..**' clia vong lap K+1 theo cdc phuong trinh trén:
U =[] = (X Ua® +e + X U OVY,
U™ = L= (s U+ 4 Yo, U VY

- ‘Q.“Kfl = [ ln - (Inl QGIK ... + .\:n,lhl l_-J.On-- IK)]'.IXI'III .
Tong quit: U =[] - 2Y UGVYG (5.51)
: i=1l.n

Diing két qua budc K+1 dé tinh U,.**? cho dén khi k&t qua U, cia 2 vong lap
ké nhau khong sai khic nhau qud sai s6 cho phép thi dimg tinh, cho trudc tuy y
U,." ban diu dé rinh buée 1. '

Phuong phip lap Gauss — Seidel 1a cai ti€n cia phuong phép ldp don, trong do
ngay trong mot vong lap, diing két qua coa U.;da tinh trude trong vong lap dé dé
tinh U,; 1i¢p theo: '

U, =1L ~(Y, U, +.+Y, .l.-J..'nK)UXII
U = [ 1= (X U™ 4+ Yo, U Y (5.52)
g’uk-n = [ ln - (inl Q'IK“ +... + Xﬂ.n—l g'n— IK}]/LN
i1 N '
- + 4 o+l .y 7K l
Téng quat: U =(1-.“ DR LI qugi‘,-]w (5.53)
=t jeitl B ST
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Dic¢n dp trong cong thire wen 1 dicn dp pha, d€ ¢6 dién dp day phii nhan vio
2vé V3.

\/iufﬁ':[ ZY NETU ZY“\/—U.,JY (5.54)

J-1k
Nguti ta con ¢6 the dua thém vao hé s6 dé 1ang tée do tinh.

Khi cho bi¢t 8 = P + jQ thi dong dlén 1 phu thuge U cua llrn;, vong lap va do
do J cua cdc vong lap ching khic nhau:

[ (P +jQ)

i . (5.55)
L \/EU-k . -

Thay J* theo (5.55) vao (5.53) vi dat U pha = U day ta duge:

(5.56)

Trong do U, U, 1a di¢n dp day.
(5.56) 12 thudt 10dn Gauss — Seidel ciia 1usi dien.

Vi du 5.7. Cho cdc thong s& trén hinh 5.15. Diung phuong phdp lap
Gauss — Seidel tinh dién dp U,.

2= 2+j504Q
0 1

Uy = 230kV Bao/2 = j0.000162 1/ Q l

S=-50-j30 MVA
Hinh 5.15
Gidi:
Yo = Ve, = 19 +j50.4) = 0,0034335 — j0,019228 = 0.0193322 £ -79.87"
Y = Yy + B2 = 00034335 - j0,019228 + jO000162 = 0.0034335 -
Jj0.019066 = 0,0193726. - 79,83"
Do chi ¢6 1 niit ty do nén ma tran tdng dan chicé 1 phintirla Y,
Nut can bing 1a nit 0: Chon dién dp ban diu U," = 220kV
Tinh vong 1: K = 1, theo (5.56):

ul, =g o L] ={_:’0”30} Ll = —9,0067 — jL0,298KV
Ur Y, 220 ] 0,0034335 - j0,019066
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Tinh U,

U/'=U,+U.,'=230-9,0067 10,298 = 220,993 ~j10,228 = 221,23 £-2,669"
K=72:

Vs S LIS S L L ! =-9,423— j9.813kV
=UT Y, 1221,993-110,228( 0,00343— /0,0196068

Ul =U,+ U, =230-9,423 - 9,813 = 220,576 — j9.813 = 220,816./-2.553"
K =

IS [ asejs0 l

*"_'{UF— Y, _{270 576- j9,813 0,00343— j0.0196068

U= U+ U =230 - 9,421-§9.852 = 220,579 - j9,852 = 220,634 - 9,977 =
= 220,798 /_~2.558°kV

B¢ Igch dién dp gilta 2 bude tinh 2 va 3 14 220,816- 220,798 = 0,0ISkV, :
chap nhan duoc, dimg tinh.

=-9.421— j9.852kV

Tinh bang phuong phdp gin ding:
Qc/2 = 2207.0,000162 = 3,924MVAr
Q' =30 - 3,924= 26,076 MV Ar
AU =(PR + Q' )\)/Uaa + J(PX Q R)/Uud =
= (50.9 + 26 ,076.50,4)/220 + j(50.50,4 — 26,076.9)/220 = 8,019 +j11,185kV
U, =U, - AU =230-8,019-j11,185 = 221,189 — j10,548 = 222,14/ —2.72'kV
Sai 56 0,52%, vi the nén trong cic trudng hop don gidn cho phép tinh gan diing.

5.6.2. M6 hinh can bang cong suit nat, phudng phap Newton — Raphson

1. Mé hinh cong sudt nut

Hiy xét nit i clra ludi dién trén hinh 5,16 (ndt cin bing c6 s6 0):

- Nut 1 ni vdi cdc ndt j, k khdc bing cic dudng day cé céc thong s6: t16ng
din Y = Yo €™, jBe/2 dien din phan khéng cla dudng day do dién dung sinh
ra, dit 9 nit i, n€u tinh gin ding c6 thé thay bang Q¢/2 = — U, B, /2 (O day
phai thém ky higu C dé phan biét véi B, 12 phdn ao clia Y,).

Yau = Wi = V(R + jX o) = Gy + jB = Yy €™ (5.57)

Gun = R/ (R* + XY By = — K/ R’ + Xi')s Q= arctg(Bi/Gyy)

— Cong sudt ngoai bom vio nd i 13:

S=P+jQ
Trong do:
P =Pg - P
Qi = Qs — Qui . : (5.58)



Pgi. Qq; 12 cong sudt nguén phdt & nut i
P i, Qi 12 cong sudt phu tai & nuit i
N&u cong suit nguédn 16n hon cong suit phu [dl nit i thi mit i s& 12 ndt nguédn,
nguge lai thi ndt i s& 1a not tai,

NGt j
Idi
Y =Ue”
J, Nuat i -
8 =P +iQ
Bef2 T I iBeul2
T Nt k

bat — mat dien thé =0
Hinh §.16
Cong sudt 8§, 2oi 13 cong suat niit.
= Bicn dp day trén nit 1a U, = U, ™

— Dong dién nit [a ], giita dong di¢n niit, cong sudt not vi dién dp niit ¢o
quan hé sau:

S=V3iuyy | (5.59)
— Dong dién di tlr nidt 1 déh nat k (khéng tinh dén dong do dién dung) la:
L = Yo (U, - gk)f\/g (5.60)

Cong suat ditir i dén k 1a:

Sy = \/_ lI! nk =L Ydikq. (4 “.U_k)' =

=Uie™ Yy e ™ (U U e ¥ =

= U Yo e ™ - U UL Yy ™ %% o p i, (5.61)
Py =Re(S) = U Y, Cos@aix — Uy Uy Yy cos(0,— 8, — @)
Qi =1Im(8,) = ~ U Yy singy, — U, U, Yai S0, - G, — @) (5.62)

Theo phuong trinh tén cong suat tde dung va cong sudt phin khing sé duorng
néu c6 chiéu di tir i sang k., va am néu nguoc lai.

bat 0, = 0-.— 0, ta duoc:

139



sUat

Py= Uil Y i €05Qgi — U; Uy Y c08(0y — 9, _
Qu=- Uiz Yaix Sif_“Pdik - U Uy Yo sindBy — @) (5.63)
Phuong trinh can bing ¢éng sudl nit cho ntit i 1a:

S;= > Sy -jUl 2 Bu/2=P+iQ, (5.64)

ket hwr kel kwi

lJ. = Z P.n. = U.: Z Y.n.'xCOS(pa.k“Ui Z UdeikCOS(OiL - (Pu.k}

keC ke het k=i ke, k=i

Q= Z Q. — Ui2 Z B, /2 '_'""Ui2 z YoiSInQ g

bl ke [N=L e S 0 kel k=i

_“Ul Z ULYnhkSiu(Oik _tpnlik)_Uiz Z B(Tikfz

keC ki kel ck#i

(5.65)

C; 12 tip céc niit €6 lién hé vdi i, tinh ca dudng day néi véinit can bing.
Phuong trinh (5.63) dugc viét lai thanh:

P, = U, U,Y,cos(0, — )

k=lh
h N
Q= ZUiUkYiaSin(e'.k' —Qu)- U,-ZZBC-,JZ (5.60)
k=it k=l

Llaythcok=0-> N, kécak=1.
Trong d6 Y =~ Yaus Y cos@y = ZY u-COSQuis Y SINP; = Y g0 5iNQ
‘I'a thiy cac thong s& trén chinh 12 cdc thanh phin cBia ma tran tong din Y.

Dung din cia dudng diy c6 (hé tinh biing cong sudt Q.2 va gdp vao cong
nit, khi da:

N
P = ZU.'UkYikCOS(Oik - 9,)

k=i

™ .
Q, = Y U,U,Y,sin®, - ¢,) (5.67)

k=i

Vi du 5.8. Thong s¢ duong day cho trén hinh 5.17. Tinh cong sudt tic dung

va cong sudl phan khing trén doan 12,

1

AC-300; L =100km, R,,,= 10Q; X, = 42,2Q 2

140

U,= 210KV,
I__ P, = 100MW:Q, = 50 MVA
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Giui: G,,= 0,00327; By, =— 0,02234; Y= 0,022955; (pm': - 76.7278"
Khong xét Qg

AU = (P Ry + Qu Xy U, = (100.10 + 50.42,.2)/210 = 14,875kV

U, = (P, X .— QR0 U, = (100.42,2 - 50.10)/210 = 17.80kV

U = J (U, +AU LY +8U%, = (210 +14,875) + 17,80° = 225.56kV

0, = arctg(BU ,/(U, + AU ) = arctg(17,80/(210 + 14,8751 = 4,51¢"

— Tinh céng suit theo AP, AQ:

AP = (P04 Q,7).Ry,, /UL = (1007 + 507).10/2107 = 2 83450 W

AQ = (P + Q7). Xy UL = (10074 5074222107 = 12,02MV Ar

Py,=Py+ AP, =100 + 2,8345 = 102,8345MW

Q.= Q-+ AQ,,=50+ 12,02 =62.02MVAr

—Tinh cong suat theo (3.03):

Pz U2 Y, cosqys = Uy Uy Yy cost0, - @40} =

= 223567, 0,022935.cos(- 76,7278) - 225.50.210. 0,022955.cos(3.316 + 76.727%)

= 102, 78MW

Q= U7 Yyosing, - U Uy Y sint0,, — @) =

= - 223.56.0,022955 sin(— 76,7278) — 225,50.210. 0,022935 sin(+.316 + 76,7278)

=02, 028MV Ar
o Tathay 2 cach tinh déu cho két qua nhu nhau. Trong tinh todn tren may tinh
chi ¢6 1he ding cach sau.

2. Phuong phap Newton — Raphson (N- R)

o) Fhat todn ching ' '

I cin tim nghi¢ny bl todin: _

Wix)=0 (5.68)

Trong d6 W(x) 1a ham kha vi theo bicn x, S

N&E1Lham W(x) trén hinhk 5.18. Nghiém cla ham nay 1a X" img voi W(x") = 0.

Nphiém con W(x) duge xdc dinh gan ding nhu sau: Xuat phdt tir nghi¢m ban
dau X"hat ky, ta tinh duge W{x", ta thily W{x"y = 0. |

Tat digm [W(x"),x"] ta ké 1i&p tuyén T'(x) vai W(x):

T = WIX") + W(x") (x— x") = W(x") + W'(x") Ax
Trong do: W{(x") = d[W(x)}/dx
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Giai phuong trinh T'(x) = 0 ta dugc Ax' = x'— x":
Wi{x" ax' = - wixh
W(X”)

Hay 1a: Ax' =~ -
Wix")

Sau khi 6 Ax' ta tinh duge x' = x" + Ax', sau d6 tinh W(x').
Ta nhan thay x' gan x” hon x” va W(x') gdn 0 hon.

Tai [W(x'), x'] ta lai ké 1i¢p yén THx), giai T(x) = 0 ta s& dugc nghiém x°
gan x” hon nifa.

Tong qudt, ta thay 0 bing K vi I bing K + 1 vao phuong trinh trén va bién
doi mot chit:

[W'(x¥)] axk" = W(x) (5.69)
Hay [i: AXS = [WXN] T W(x)< (5.70)

(5.69) va (5.70) 1a thuat toin NEWTON-RAPHSON dé gidi h¢ phuong
trinh (5.68).

W(x)
W{x%
W[X1) T1

W(x?) .

o 3
/l -
X . x Xt x
.__sz_“__ ax' _1
Hinh 5.18

Néu phati gidi hé phuong trinh; - o
W(X)=0 (3.71)
X 1a ma tran et (x,, X,,....X,), W(X) 12 ma tran cot W (XD, Wy(X)... W (X).

Ta ¢6 thuat todn tinh X, goi 13 thuat toin NEWTON - RAPIISON (N-R)
dang ma trin sau:

F*AXM = - W(XY) (5.722)
AXM =~ (J9 T WKy . (5.72b)
J 12 ma tran cdc dao ham riéng clia W(X) theo cdc bién goi 1a ma trdn J (Jacobi),
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oW, oW, oW,
&, ok,
aW, oW, aw,
J=lox, &, == & (5.73)
oW, oW oW,
ox, &, ox,

Theo céc thujt todn nay, néu biét ma tran Jacoby va W(X) ciia vong lap K ta

‘tinh duge AX ctia vong lap K + 1. Néu gidi hé (5.74a) ta ¢6 thé ip dung cic

phuwang phdp gidi phuong trinh tuyén tinh, vi du phuong phdp Gauss. Phép giai sé
dimg khi W(X) = 0 v3i sai s& nio do.
3. Ap dung cho hé théng dién
Ta c6 ham can bang cong suat mit i, dé tién tinh todn ta thay trd lai 0, = 0,— 6,
vao phuong trinh (5.66), tam bd qua jBey:
P =20, U, Y, cos(8,— 0, —@,) (5.74)
Q= XU Y, sin(0;~ 8, ~ ¢,) '
Y nghia ciia cdc phuong trinh nay i cong sudt bom vao hoac iy ra tir luéi
dién qua nit i phai bing cong sudt tdi tir ndt i theo céc dudng day cua luéi dién
no1 véi miti. :
Chuyén P, va Q, sang v& phai ta duge ham can bing cong sudi tic dung va
can bang cong sudt phan khdng & nit i:
Wy =~ P+ ZU, U, Y, cos(8,— 8, — o)
Wo=-Q, + ZUU,Y, sin(8,- 6, — ¢,) | (5.75)
Cic an s6 X & day la: 0,, 0,, U, U,. _ '
Trong ch€ do xdc 1ap cdc ham can bing cong sudt phai = 0:
W), =0 |
W=0 (5.76)
Vi€t ham can bang cong sudt cho tat ci cdc niit doc lap, ta duoc he phuong
trinh can bang céng suit cho hf_:'lhfing dién:
W =0 (5.77)
Bi¢t cac thong s6 phy tii cdc ndt, dién dp & nit can bing, gidi hé W = 0 theo
thuat todn (5.74) ta tim dugc 0,, U, cho ché do xic lap.
Vidu 5.9 (hinh 5.19) (Cic thong s6 trong hé don vi tuong doi),

U,=1,06,0,= 0 X = j0,03 U, 0,
Nguén I j—- P.+iQ,=~05-j03
1 _ 2 Tai
Hinh 5.19
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Aol\‘]
AUNL

Lay nit | 1a nit cin bang, can tinh: U.; U,,
Giai:
Theo (5.49) Vi R, = 0 nén: Gy, = 0. By, = - 1/0.03. Yoo, = 1/0,03, ¢y = — 90
Yoo= = Yoo = 1003 sy = 907 XYoo= Yy = 1/0,03; @ =~ 907
Theo 5.67)  Py= U Y cosgy + U UL Y, cos(0,- 00— 0,)
= 1,7 (1/0.03) cos(= 90") + U, U (- 1/0,03) cos(0, - (— 90"))
= LI, L, «in0, /003
Q,=- 11" Y. sing,, + UULY,, sin{0), - 0, - @4))
= UJ0.03 - U, U, cos0,/0.03
Tar s W, = - Pyt U, sind, 0,03 = 0.5 + UL L 5ind, /0,03
W= Qe+ U003 - U U, c0s0,/0.03
= 0.3+ 1,003 - U,UL cosO/003
BW,/ 80, = U, Us cos0, /0,03
O,/ &U. = U sint), ALUS
5\\;,,;’ OU. = U LD, sint /(103
SW ./ 8U, = 2U/0.03 U, conth/0.03
An s6 can G sonpeo UL U
/%n $O €6 0a vt t'.
Ap dung phuong trinh (3.74a) 1 co phuong trinh N - R:

CW,. %k U U cont, U, sin®, }"

A, U, Wl 0 ooz 0.003 | %“
E_\_N_.r‘i W), WQ:,,- ! U Lsint, 20, - U eosd), ’ |
&0, U, i s 0,03 ,

i phuons rinh N Rooen:

Paaticn cho K= 0: U= 106,07 =00 W "= 0.5 W,)" = 0.3

1.0 P
Lo | | )) 0
! 003 L0
AU o 1.06; 0.3

| 0. 03i

1,06’

* ] 0,5=-0,01335
UU) .

6Y
[-' -[-’] 0,3 =-0,008491
0.03;



Sau khi tinh dugc U,' va 0," 1a tinh W,,' = 0,004022; W' = 0,005386:
Tinh ti€p vong 2 ta duge: AD,? = — 0,01335

U,"= - 1,0513
Vong 3: . AD =-0,01346
U,'=1,0513
Két qua: - U, =1,0513

- G6c 0, =-0,01346 (rad) ddi ra d6 duge - 0,771
Sai 6 gitta 2 bude 2 va 31 | U~ U2 | <0.0001 |
4. Tinh tén that céng sudt va tén that dién ndng trong ludi dién
Dong di¢n nhinh dugc tinh theo dién dp day nhu sau: '

U-i _-go' ' it
L= N =g+l (5.78)
=L
LI.-, = U.'l- + jU.”i; g.j - U’.‘j + jU.“j
Ly = R;; + 1X
U, -UR, —(U" -U™)X..
I:I - ( . '}) i - ( o: .}) ij (5’?9)
' ‘E(Ri] +X5)
I = (U3 - ULR, —(U,, - U:j)xij
" VR:+X2)
L= 1; + 1
APy =317 R C(5.80)
APy =X APy AQe = X AQ, (5.81)

¥ lay cho tdt ci cde nha mdy dién cta luéi dién.

Ton that dién nang trong luGi dicn kin khong thé tinh theo thei gian 16n that
cong sudt I6n nhat mi phai tinh theo d8 thi phu tai coa timg dudng day dién. DS
thi nay phu thudc vio ch€ do phit clla cac nha may di¢n va dé thi phu tai ¢6 duoc
khi giat tich cdc ch& d¢ dic trung ciia 1uGi dien.
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Chuong 6

CHON TIET DIEN DAY DAN TRONG THIET KE
LUGI PIEN - KHAI QUAT VE QUY HOACH
THIET KE LUGI PIEN

6.1. CAC LOAI CHI PHi CHO LUOI BIEN

Pé 1u6i dién ra doi va lam viec 6t dén khi hdng (hét tudi tho N nam) cén
phai ¢6 cdc chi phi:

1. Vén dau t ban ddu.

2. Chi phi hoat dong va bio d.uc'mg hang nam.

D6 12 2 chi phi truc 1i€p bt budc cho [udi dién. _

Ngoii ra doanh nghi¢p dién va x@ hgi con phai chiu cdc chi phi kéo theo:

3. Chi phi cho ton that cong suat va tén that dién nang.

4. Chi phi do dién nang khong dugc cdp cho phy tai vi Iy do s ¢6 hay ngimng
dién k€ hoach cOa dudng day dién, goi la chi phi do d¢ tin ciy cung cip dién.

Chi phi 3 cho ton thit cong sudt va dién ning 1a chi phi kha 16n, phai tinh
dén cho moi tinh todn {udi dién.

Chi phi 4 c6 thé tinh dén, ciing c6 thé khong tinh tuy trudng hop cu thé.

6.1.1. Chi phi von dau tu ban dau V,d]

Von ddu tu ban diu dé xay dung dubng day:

V,=K+K'L+K"FL 6.1)

Trong do K{d] 1a thanh phin khong phu thudc, K' [d/km] phu thuoc do dai
duding day con K" [d/km.mm?]} phu thudc do dii va tiét dién day. L{km] 1a do dai
dudng day. F 1a tiét dién day din.

Trong qua trinh hoat dong, dudng day bi hao mon ddn cho dén khi hong
hoan toan. Hét tudi tho dudng day dién bj phd bd. DéE bdo toan von ban ddu, ngudi
ta phai dé ra méi nam mot s6 1ién sao cho khi dudng day di¢n hét tuéi tho c6 di
tién lam dudng day di¢n mdi. Nhur viy 12 vén ban dau duge bdo todn. Cong vige
niy goi 14 khdu hao dudng day dién, ky hiéu KIH. C6 nhiéu cich khau hao nhung
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hay ding nhét 12 khau hao déu, s& tién dé ra hang nim nhu nhau vi ¢6 thé tinh
bang céch: '

KH =a,.V,

ay, 12 hé 36 khiu hao.

6.1.2. Chi phi hoat déng va bao dudng HBt[d]

Chi phi cho hoat déng va bao dudng, bao gém tra luong, vat tu, thiét bi thay
th, nhicn li¢u, khong gian... Chi phi niy phu thuéc vao lugng va chit clia thiét bj
cong trinh. Chat lugng thiél bi cao thi chi phi von cao va chi phi bdo quan s& nho.
Neu khong c6 $6 liéu cu thé thi chi phi HB, ¢6 thé tinh theo % cla.von ddu ur:

HBI = al\h-V:: ) (62)

Chi phi HB, 14 chi phi 18] thidu bit budc dé lusi dien lam vi¢c binh t_hubﬁg.

Chi phi cho hoat dong — bio dudng va chi phi khau hao 80p lai goi la chi phi
vdn hanh.

Véi: Ay, = Ay, + Ay, (6.3)
Chi phi van hanh hing nam CP,,
' CP,,=a,,.V, (6.4)
Bing 6.1 cho vi du vé h¢ s& hoat dong - bao dudng, khdu hao vi van hanh,
BANG 6.1
Vat licu - thiétbi . - | Khau hao ak;,(%) a,,(%) | Tong a,= a,+a,,
Cap 10kV _
Boc chi 2,0 1.8 . 3.8
Boc nhém : 4,0 1,8 58
Boc chat déo _ 50 1.8 6.8
Cép 22 - 35kV boc chi 2,0 _ 2.5 45
Cap dau 110 - 220kv 2.0 2,5 4,5
budng day trén khéng dén 22k
c61 thép va bé tong o6t thép: 3.0 0.9 30
Budng day trén khéng 35 — 220KV
cot thép va bé téng cét thép 2,0 08 2.8
Tram bién ap:
+ dén 22kV : 6,4 : 4 10,4
+ 35 - 150kV 6.4 3 94
+ = 220kV 6,4 2 8.4
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6.1.3. Chi phi cho t8n thiat céng suat va tdn that dién ning

1. Chi phi cho tén thét cong sudt tic dung

I'6n thit cong sudt tic dung trén dudng day dién, trong may bicn 4p s€ gay ra
16n thit kinh &

— Lam giam kba niing tai cha ban than va cdc phén 1 trén n6 vé phia ngudn,
khié&n cho phai cai tao sém hon.

— Gay nguy co thicu cong sudt ngudn trong gidy cao diém, 1lam giam do Lin
cay cung cip dién do giam dif trit cong sudl.

Do d6 18n thal cong sudl tic dung 12 mét chi tiéu kinh 1€ quan trong.

Chi ¢6 1on thit cong suat & thai diém phu tai max ciia cdc phin tir ludi dién
phia trén méi gy ra ton that kinh 1€, Do d6 phai tinh t6n thit cong sudt 6 thoi
diém dinh cGa cic phdn tir trén phin tr dwoc xét.

Cong thic tinh nhur saw:

AP, =AP  k, (6.5)

Trong d6: AP, 13 t6n thét cong sudt max clia phin tr duge xét.
AP, 12 ton that cong sudt chia phén it phia trudc.
k4 14 hé s& tham gia vao dinh, hé s& nay cho trong bang sau:

BANG 6.2. HE SO THAM GIA VAO DINH k,

Nha may dién Sdcdp TG  thucédp Hé sé tham gia vao dinh ky clia phy
tai trung ha ap:
@ ________ @ khi tdn that max xay ra &:

Pa&i véi phu tai dinh cla Wudi dién phia trude: Socdp | Maybién ap ;| Thircdp
TTG | trunggian T1G
~ Nha may dién 0,58 0.56 0,56
— Tram bién ap khu vuc va ludi truyén 1ai 0,60 0,58 0,58
- Phéan sd cédp tram trung gian (TTG) 1 0,85 0,85
- May bién ap trung gian ' - 1.00 1.00
- Thitcap TTG - - 1.00

Vi du 6.1. Trong vi du 3.5 di tinh dugc (6n thal cong suat trong mdy bicn dp
trung gian 1a 52,4 kW:

Tén thiit cong suit nily anh hudng dén ngudn la:

AP, = AP, k, =52,4.0,56 = 29,334kW
Anh hudng dén udi dien khu vuce 1a:

AP, = AP, k,, =52,4.0,58 = 30,392kW

148



Anh hudng dén phia so ¢ip tram trung gian:
AP, = AP, k , =52,4.0,85 = 44,54kW
Chi phi cho ton thit cong suit duge tinh nhu sau: _
Can= €. AP (6.6)
AP dugc tinh nhu wén.
¢, 12 chi phi bién cho tén that cong suat.
2. Chi phi cho tén thét dién ndng
a} Cho duéng day dién
Chi phi cho t6n thil di¢n ning trén dudng day dién 1a:
Can= CLAA ' (6.7
€, la chi phi bién cho ton that dién nang {d/kWh], chi phi nay phu thuoc thai
giun 16n thit cong sudt 16n nhat. Chi phi bién 12 chi phi dit nhat, duge xdc dinh

twy theo timg he¢ thong dién, vi dy 14 gid thanh trung binh ciia cdc nha mdy nhiét
di¢n ngung hoi.

AA 1a t0n that dién nang trén dudng day dién.

Tén thit dién nang nay bao gém tén thit trong dién trd va t6n thit do ving
quang dién, Ton thit dién nang do ving quang phai tinh dén & lu6i dien 220kV
tréy len. Neu 1 ludi dién cdp 110KV trd 1en phai tinh thém t6n that dién ning rong
cach dién.

Khi tinh ton that di¢n nang cla ludi die¢n & mot cip dién 4p nao d6, phai tinh
dén t6n thét dién ning kéo theo & Iudi dién phia trén né.

b) Cho mdav bién dp

Chi phi cho tn thit dién nang trong mdy bién 4p gbm 2 phan: chi ph1 cho
ton thit khong tai va cho t6n that ddng v6i don gid khdc nhau.

Tong chi phi cho 18n that di¢én nang trong mdy bign 4p 13: -

Caai™ Can-BAR+ Cau AAp, (6.8)
€ — Don gid 16n thét dién ning trong cuon day — d/kWh.
Can — Don gid ton that dién ning khéng tii — d/kWh.

Chi phi cho t6n that cong sual vit cho t6n thit dién nang o thé dugc quy vé
16n that cong suat.

6.1.4. Chi phi cho dé tin cay

Khi mat dién doanh nghiép phai chiu tén tht kinh t&, ¢4 2 loai tdn tha:
- Tén that khong phu thudc thdi gian, cif mat dién 13 gay tdn that, vi du 1D
luyén kim hé quang, mdy ép sgi tdng hap, 10 nuéng binh keo. ..
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~ Ton that phu thudc thoi gian, d6 1i cde san xuat bing cdc loai mdy cong cu
ding di¢n, chi phi nay phu thuéc lugng di¢n ndng mat.

Tang do tin cay lén thi chi phi do mat dién s& giam nhung phai tang chi phi
dau te. Cic quan hé nay cho trén hinh 6.1,

Chi phi
vong dai

Vén
i
| Tdn that
1
Fxt F-mm?
Hinh 6.1

Ta thily c6 muc 1in cay hgp 1y, & do tng cln phi cho nang cao do tin cay va
ton thit do mat di¢n nho nhat.

D¢ dwt duge do tin cay hop 1y, hé théng dién 1ap ra don gia ton that kinh &
do mdt dién c,,[d/kWh], don gid niy duge tinh todn tir tdn that thue, tir hoan canh
cu thé cia co cdu kinh t& — x3 hoi. Sau do dung don gid nay trong cdc quy hoach
LGt dien s& ¢6 duge Tudi dieén hop 1 vé mat do tin cay.

Chi phi do dé tin cay dugc tinh nhu sau: _

Caam = C-AA,, (6.9)

AA,, 1 dign nang khong duge cung edp cho phu tai (dién niang mat).

Chi phi ndy duge tinh dén trong cdc bai todn ning cao do tin cay, dé so sinh

cdc phuong dn ludi dién ¢6 do tin ¢ay khic nhau. Néu cic phuong dn Wi dien c6
do tin cay nhu nhau thi khong cdn tinh dén.

6.2.CAC CHI TIEU KINH TE - KY THUAT LUA CHON DAY DAN
6.2.1. Tiét dién t6i uu va cac diéu kign ky thuat

Trong bai todn quy hoach thict k& ludi dién, chon tiét dién day dan la bai
todn co ban nhat.

Chon day dan bao gém chon loai day dan va chon i dién day dan. Sau khi
da chon loai day: day nhom, diy nhom 15i thép, cip nhom, cdp dong... thi bai
10an la chon #iét dién ddy ddn 167 1 vé kinkt té
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Bin chat vin d¢ nhu saw:

Né&u day c6 tiét dién day ddn nho thi chi phi von va van hanh nhé nhung chi
phi cho tén that cong sudt va dién nang I6n. Néu ting ddn tigt dién day din thi tén
thit s& giam di nhung chi phi vén va van hanh s€ tang 1én nhu trén hinh 6.1.

LAy téng 2 chi phi, ta dugc chi phi vong doi clia dudng day. Ta thiy ¢ mot
ti€t dién day cho chi phi t6ng ndy nhd nhit, d6 chinh la ti€t dién kinh t€.

Nhu vay uét dign kinh t€ F,, 1 ti€t dién cho chi phi vong doi cia dudng day
nhé nhat.

Tuy nhién, trong thuc t€ khong phai bao gidy cling duge phép st dung tiét
dién t6i wu cho dudng day. C6 nhimg han ché k¥ thuat phai tuan theo khi lua chon
day din, néu khong ludi dién s& khong hoat dong duge.

Céc han ché k¥ thuat dé 1a:

1) Phat néng day din do dong dién.

2) Do bén co hoc clia duding day (chi cho duting day trén khong).

3) Tén thit dién ning do ving quang dién (chi cho dudng day trén khong).

4) Piéu kién phat néng khi ngéin mach (chi cho ludi cép).

5) Tén thdt dién dp 16n nhét cho phép trong ludi dién.

Céc han ché trén 1am cho khong phai ldc nao ciing c6 thé ding duge tiét dién
161 vu cho ludi dién, trong nhidu truong hop phai can ¢ vao cdc diéu kién k¥
thuat dé chon {161 dién day ddn. Do dé ¢ cac phuong phap chon tiét dién diy din
khéac nhau.

6.2.2. Chi tidu kinh t& chon tiét dién day dan
1. MGt dé kinh té dong dién

Trong trudong hop phu tai dién khong tang theo thdi gian, 1ay tiét dién kinh t&
hia cho gid tri max cta dong dién ta duge mat do kinh t€ ddng dién:

Ju = %— [A/mm?, mm?, A] (6.10)
kt
Trong d6: o= PO A wvarkv) 61D

\[3Udm .COSP \/3U‘,”1
P, Q, cose 1a cong sudt tinh toin cuz_a phu 14i.

2. Mt dg kinh té dong dién tinh theo chi phi vong ddi
a) Chi phi vong déi
Chi phi vong ddi cha dudmg day dién bao gém chi phi vén ban ddu dé xay
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dung dudng day va chi phi hing nam cho dudng day dién hoat dong va dé bao
dudng. Ngoai ra doanh nghiép dién phai chi trd cho tdn that dién nang va tén that
cong sudt trén dudng day dién, cho do tin cay cung ¢dp dién, chi phi hing nim
duge thuc hién trong sudt vong ddi N nam ciia dudng day dién, tir lic bit diu dua
vao van hanh cho dén khi dudng day dién ngimg hoat dong:

I
CP, =V, + 3 (HB, +¢c, AA +c, AP +c AA ) (6.12)

=] .
Trong doé:
Vold] v6n ddu or ban ddu dé xay dyng dudomg day;
HB,[d]- Chi phi cho hoat dong va bao dudng: HB, = a,. V.
Ca-AA, ~ chi phi do t6n that dién ning (6.13a)
¢ix-AP, — chi phi cho 16n that cong sust (6.13b)
Cw AA,, 13 chi phi cho dign ning khéng duge cip cho phy tai.
Chi phi vOng doi theo (6.12) 1a chi phi thue ban ddu va chi phi hang ni&m cho
duong day dién.
* Tuy nhién d€ tinh todn kinh (& dudng day dién nhu 1a tinh mat d§ dong dién
kinh t& ta can chi phi vdng di hién tai:
' 1
(+n
‘frong chi phi vong ddi hién tai: chi phi cic nam sau duge quy vé nam dau
{ndm 0) bang cdch nhan véi hé s6 hién tai hod:
B
(1 +1)

N
CP, =V, + ) (HB, +c, .AA, +c, AP +¢, AA_) (6.14a)
1=]

(6.14b)

r la h¢ s6 chiét khau = 8% + 12%, d6 1a lgi nhuan ddu tr trung binh trong
kinh doanh. _

Néu von ban dau dugc thuc hién nhiéu nam trude nam khong thi ciing duge
quy doi vé nim khéng (goi Ia tuong lai hod) bing cong thiic:

1
V, =D Vo.(l+r) (6.15)

* (1 +71)" 14 hé s6 tuong lai hoa.

SO di phai hién tai hod chi phi vong doi 1a vi déng tién trong luu thong thay ddi
gid tri theo théi gian. Khong thé so sinh gid tri ddng tién trong cdc nam khic nhau
ma phdi quy d6i ching v& mot nam nio d6, & day 13 nam thg 0. Vi du 1 triéu dong
nam nay = 1,1 tri¢u dong sang nam do 1ai suat ddu tr. Quy vé nam dau (hién rai
- hod) lam cho gid cha chi phi nho di, cang xa gi4 tr cang nho. Trii lai, quy vé nam _
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cudt {1uong lai hod) gid i von dau tu tang 1én nhur trong cong thic (6.15). Sau khi
quy déi chiing tré thanh weong duong vé gid tri va c6 thé 1am cdc phép tinh duoc.

by Tinh mde do kink t¢

Mat do kinh (€ tinh cho dong di¢n I,,, khéng déi, do d6 cdc t6n that cong
sualt va ton that dién nang 13 hing s6, gia thiét them 13: — chi phi bién cho tén that
khong doi; — ch& do max cla dudng day dién uwling véi ché do max he thdng;
— khong xét chi phi hoat dong, bio dudng vi rit nhd va khéng xét d€n chi phi cho
do tin cay vi ti€t dién day khong anh hudng dén chi phi nay.

Trude het ta gop chung chi phi cho tdn thit cong suat va n that dien ning:

Ca = Cp. AP + €L AA = AP, + C, AP, 1. (6. 16)
C6 the tinh 1ir (6.16) chi phi cho I kW t6n that cong suat: '

s =C,+¢€,.T (6.17)

£
LIIHES

Capy =

Nhu viy 16n thit cong sudt va 1dn thit dién nang déu quy vé dn thét cong suat.
Cﬁ = C{‘Apﬂ. Apma:\ . (6‘ 18)
Ton thit cong sudt tinh theo cong thiic:

l'31-):113“ = 3I§1ax ‘p_lE: [k\V] ) (6.19)
Trong d6: p — dién trd suat[Q.mm*/km]:

L — chiéu dai dwong day [km];
F — tiét dién day[mm?).
Thay AP, theo (6.19) vio (6.18) ta duoc:

' 5 L
C..\ = C.-\I’ll'Apmax = C.‘\I’ll‘3l;lux'p?' (6‘20)
Ta ¢6 chi phi vong doi hién tai:
N
1
CP_, =V, +(c, AA+c, AP =
witl) L1 ( A 1 Mk ); (1 + r);
3F Lp N 1
=K+K.L+K"LFZtmas 2% o 0N °
F e ,Z(l +ry
' 35 L.
=K+K'.L+K".L.F+ﬁ;‘:—l‘ﬂ.r (6.21)
N N _ l
Trong dé: [=cyp), SRS () Mt : (6.22)

= Coange
- (1+r)l Al r_([+r)N

Tiét di¢n diy dan vng véi gid tri nhd nhilt cia CP,y theo (6.21) 1a tiét dién
kinh t&€ clia day din. :
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Diéu kién chon ti&t dién kinh & 1a:

2
d—i—?—:ﬂﬂ =%(K+K'.L+K".L.F+-3"I“"1;J.r)=
L (6.23)
=K' L-ZreP rog
s

Tir (6.23) ta it ra tiét dién Kinh (€ ca day din:

F,=1_. F’—"r (629
K _

Ta ¢6 mat do kinh ¢&:

"

I K

= o [ — 6.25)
TR TN BT (

Ta thay j,, chi phu thude K", p, I, nghia la phu thuoc gid tién day din, vat
liu day, T,... gid tién t6n thit cong sudt va t6n that dién nang, he s6 chiét khiu r
va tudi tho dudng day. '

3. Mgt dg kinh t& dong dién tinh theo chi phi tinh todn Z

. Phuong phdp tinh kinh (€ luéi dién cita Lién X0 cii 1a phuong phdp thoi gian
thu hdt vén dau tu phu. _

Noi dung phuong phdp nhy sau:

C6 2 phuong dn ludi dién:

— Phuong dn 1 ¢6 chi phi vén dau tu 1a K, chi phi vin hinh hang nam ja Y ;

— Phuong dn 2 ¢6 chi phi vén ddu wr 13 K,, chi phi van hanh hang nam 13 Y,;

Trong d6 Y, la chi phi van hanh:

Y, =a,,K +¢, AA, (6.26)
au; chi phi van hanh gém chi phi khau hao va chi phi hoat dong — bao dudng
cho phuong édn i (bang 6.1). _

Chi phi khau hao 1a chi phi dé bl vao hao mon cha cong trinh dién trong van
hanh. Sau khi cong trinh dién hét han sir dung, chi phi ndy di dé€ 1am lai cong
trinh dién méi. Néi cdch khdc vén ddu tu ban ddu duge bio toan.

Gia thi¢t K> K, vd Y,>Y, nghia 1a phuong 4n ¢é vén diu tu dit hon thi chi
phi van hanh 5& nho hon (n€u 1 phuong 4n vira ¢6 von cao hon vira ¢6 chi phi van
hanh 1én hon, thi goi 12 phuong dn tAm thudmg khong can dem so sanh).

~ Ta cé thé tinh dugc do chénh léch v6n gifta 2 phuong 4n: AK = K, - K, va do
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cheénh léch chi phi van hanh: AY = Y, - Y. Nhu vay vé& v6n ddu wr phuong én |

dat hon phuong 4n 2 1a AK nhung mdi nam gidm duge chi phi van hanh AY, 1a

tinh duge s6 nam do chénh lech vén diu (goi1 Ia v&n ddu wr phu) duge hoan lai
bari chi phi van hanh thap: :

T= AK = EL:.EL

AY Y, -Y,

Dem so sdnh thi gian nay véi thosi gian ticu chudn thu hdi vén dau tu phu

gira 2 phuong dn Ty nam, néu T >Tq thi chon phuong 4n 2 12 phuong én ré hon, -

con néu T< Tye thi chon phuong 4n | 13 phuong n dit. Néu bing thi tuy y nguai
thi&t ké. '

(6.27)

Dé ¢6 thé 4p dung cho nhiéy phuong dn, c6 thé tdng quét hod cdch tinh nhu sau:”
K, -K, |
Y, -Y,
Ba 1a tieu chuan bing nhau cia 2 phuong dn, ta bign déi nhu sau:
K —K,=T«(Y,-Y)
-,;(—' +Y, = Lr(—z— +Y,

e s

Pat:

= T’I‘{‘

Data, = /T, goi 12 heé s6 tieu chudn thu héi ven dau ty phu giita hai phuong 4n:
' a.Ki+Y, =a,K +Y, '
Day la didu kién 2 phuong dn ngang nhau vé kinh té, 'dat:
Z=a, K +Y, (6.28)
Z; dugc got tén 1a chi phif tinh todn cia phuong 4n 1.
Phuang dn nio c6 chi phi tinh todn nho nhat 1a phucng an 161 wu. Néu Z cia
hai phuong dn chénh nhau dudi 5% thi xem nhu tuong duong nhau vé kinh (€,

Thay Y theo (6.26) vio (6.28) ta dugc cong thic tdng qudt tinh chi phi tinh
todn clia mot phuong dn ludi dien la:

Z=(a,+a,)K+c, AA : (6.29)

Ty duge 14y 1a 8 nam, do dé a,. = 0,125.

“Tinh Z cho cdc phuong dn ludi dien, sau dé phuong 4n nio ¢d Z nhé nhat 1a
phirong dn 16i vu. Phuong an tink theo Z khong phat 12 phuong dn ¢6 chi phi vong
doi nho nhit ma nam trong khu vue cic phuong dn ¢4 chi phi vong dot nhod nhit.

Tiet dién kinh 1& tinh theo ham Z nhy sau:

Ta ¢6 ham chi phi tinh todn phu thugce tiét dién day: ‘

3p.L1c, I

Z=(a,+a, NK+K'L+K"LF)+ A (6.30)
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Lay dao him clia Z theo F, dit = 0 ta dugc tiét dién kinh t€:
dz pL
2

 —(a, +aK"L -3 c,tEr =0
aF h e . A 2

Suy ra: F,=1.. _3_(:_,L‘r" (6.31)
(a,+a; 0K :

L.y dong dién max I,,,, chia cho F,, ta dudc mat do kinh té:

. I -a +a, K"
B — max (_"h.___“L (6.32)
F, V 3c,p1

) Trong dé a,, ta hé s6 chi phi van hanh dudng day cho | nam, a;¢ 12 hé s6
tiéu chudn thu hdéi von ddu ty phu tieu chudn, ¢, 1 gid tién 1| kWh dn that
dién nang.

Bing 6.3 cho biét mat dé kinh t€ j,, clia Lién Xo ci.

BANG 6.3. J,, CUA LIEN X0 CU

Loai day din Toue [H1
. 1000- 3000 | 3000~ 5000 > 5000

péng trdn 2.5 2.1 1.8
Ava AC 1,3 1.1 1.0
Cap boc gidy va day boc cao su

— L&i déng 3,5 2,5 2,0
~ L&i nhém 16 1,4 1,2
Cap cao su I3 déng 3,5 3.1 2.7

Néu trong cong thife tinh j,, (6.25): coi hé s6 hién tai hod = 1, khong tinh dén
tén thit cong sudt, con trong j,, theo (6.32) khong tinh dén chi phi HB, khong tinh
a.. thi 2 cong thiic sé giong nhau. Ta thdy j,, tinh theo (6.25) phii hop hon véi nén
kinh t€ thi trudng.

i\ bi€n déi theo thoi gian nén thudng xuyén phai tinh lai khi gid c thay doi.

Mait dé kinh t€ dong dién dung dé chon tiét dién day dan. Poi v6i dudng day
dién c6 phu ti tinh, chon truc tiép theo phu tai tinh todn. P61 véi dudng day dign
¢ phu tii tang trudng, trude hét phai tinh phu tai twong duong roi tinh chon ti€t
dién day.

6.2.3. Khoang chia kinh té&

Khi dudng day cé phu tai phit trién ¢6 thé ¢é 2 céch chon day dan:
1. Chon theo khoang chia kinh té.
2. Tinh chuyén phu tai phét trién thanh phu tai tinh roi chon theo jj,.
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Chon theo j,, c6 sai s6 1én do tinh chuyén déi phu tai, do bac cla day dan
ti¢u chuan rat rong.... cho nén tinh theo khoang chia Kinh (€ t6t han, hoac 1a phan
tich kinh 1€ dé so sdnh tryc ti€p mot s& tict dien day.

Tinh khodng chia kinh té theo chi phi vong doi
Néu biet dong dién max nim & nam cudi N cia vong doi ciia duong day la
L 40 tdng truéng phu 1ai hang nam la a%, ta tinh duge phu tai cic nim t §3 1

maxl*

L - :
I =m (6.33)

Chi phi vong doi cha duong day néu chi tinh dén chi phi cho tén that dién
ning va chi phi hoat déng - bio quin, khéng tinh 18n that cong suit, do tin
cay la:

N
1
CP,=V, + a,V,+ —— =V, + VY, +¢, 3I° Rt -
Wi ;( hiby C ( 2( mak | )(l‘i'l']t
=V +ia V. +e, R P“:“" ! .
o £ wh- Yo AR U:d.COS(P: U+ 1) (0.34)

Trong cong thiic trén, gia thiét cosp = hing s6.
Véi mdi tiét dién day F, cho N, cho I, cic gid tri khdc nhau, 1a tinh dugc
Liaxe 4p dung (6.34) ta tinh duge him quan he gita CPyy, va |

M

CP\'dl)"_' f(-[max)
V& cic dudng nay 1¢én do thi ta duoc nhu tren hinh 6.2.
cpvdn 4+
{d)

F3

Imax1 Tmax2 _Irnaxur]
Hinh 6.2
Tir d6 thi ta l.ha'y moi day dén c6 chi phi trong mot khoang phu (i, do dé d6
thi nay goi la khoang chia kinh t& ciia day dan. N&u phu ti nam cudi 1, < 1.,

thi day F, ¢6 chi phi vong doi nhd hon, néu I, < Im,,< Imm thi day F, tol hon,
con khi 1,,,,< I, thi day din F, 1t hon.

Vi du 6.2. Dudng day dién 110 kV dai 100 km, lo don, diy din AC-185
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€6 cong suat ndm thit 10 1a 32 MW, tir nam thit 10 dén 20 phu tai khong tang,
cosg = 0,9, h¢ 56 tang trudng cong sudt nim k& @ = 10%. Tinh chi phi vong dai
- hién tai v6i hé s6 chiét khaur = 10%, N = 20 nam.

Giai:

Day dan AC-185 ¢ R,=0,16/km; R = 16£).

Daon giii: 416 tri¢u d/km

Von dav i 41600 triéu d.

[ié s6 HB a,, = 0.8%. .

Gid 16n thil dién nang ¢, = 500 d/kWh.

T = 5500 h .

T =3979h

BANG 6.4. CHI PHi HB VA TON THAT DIEN NANG

P

B

HBO

3 mix €y, Cy,
Nam o owy | VA (tr.d) wrd) | rad
! 13.571 | 0909 | 33280 | 30254 | 59823 | 54385
2 14928 | 0826 | 33280 | 27504 | 723.86 | 59823
3 16421 | 0751 | 33280 | 25003 | 875.88 | 653.06
4 18063 | 0683 | 33280 | 22730 .| 10598 | 723.86
5 19.869 | 0620 | 33280 | 20664 | 12823 | 79625
6 21.856 | 0564 | 33280 | 187.85 | 15516 | 875.88
7 24042 | 0513 | 33280 | 170.77 | 18775 | 963.47
8 26.446 | 0.466 | 33280 | 15525 | 22718 | 10598
9 29.090 | 0424 | 33280 | 14113 | 2748.8 | 1165.7
10 kY 0.385 | 33280 | 128.30 | 3326.1 | 12823
i1 32 0350 | 33280 | 11664 | 33261 | 1165.7
12 32 0318 | 33280 | 10604 | 33261 | 1059.8
(3 32 0.2890 | 33280 | 96.400 | 3326.1 | 96347
14 2 0.263 | 33280 | 87.636 | 3326.1 | 87588
15 32 0239 | 33280 | 79.669 | 33261 | 796.25
16 0 0217 . | 33280 | 72426 | 3326.1 | 723.86
17 32 0.197 | 33280 | 65842 | 3326.1 | 658.06
18 32 0.179 | 33280 | 59.857 | 33261 | 59823
19 32 0.163 | 33280 | 54.415 | 3326.1 | 543.85
20 32 0.148 | 33280 | 49.468 | 33261 | 494.41

Chi phi HB hién tai 2 833,31400 triéu d.

'Chi phi cho 6n that dién nang hién tai 16 547.3018 triéu d.

Tong chi phi HB + t6n that dién nang hién tai 19 380,6158 wricu d.
Chi phi véng ddi hién tai: 60 980,6158 tricu d. .
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6.2.4. Cac diéu kién ky thuat

1. Phdt nong lau dai day déan

a} Phdr néng cho phép cita ddy ddn

Khi ¢6 dong dién di qua, day din va cdch dién bj nong lén do hiéu tmg
Joule. Néu nhigt dé ting cao qud s& 1am giam do bén co hoc ciia day dan hodc

~lam’gia hod cdch dién ca cap. Dé bao dam cho day din va cich dién c6 thé lam

viéc lan dai ma khong bi hu hai, nhiét do cda diy din trong ché do 1am viec
binh thudng khong dugc vugt qué nhiét do 16n nhat cho phép cho trong bang
phu luc. .

b) Piéu kién chon hoge kiém tra déy ddn

Méi day din dugc cho dong dién cho phép I, theo diéu kien nhiét do & diéu
ki¢n nhiét do moi trudng nhat dinh, thudng 1a: nhiét d6 khong khi 12 25°C, ciha dat
12 15°C. Bai véi cdp thi tinh cho | sgi cdp dit trong d4t hoic hdm cip.

L., duge tinh tir nhi¢t do cho phép max wén day hoic duge cho trong 1y lich
day hay trong cdc bang tra cdu, s tay thiét ké.

D¢ dat dén nhiét d6 6n dinh trong day din thi dong di¢n phai ¢6 gid tri trung
binh khong ddi trong 30 phuit.

* Gid thiét ring ddng dién max trong day thoa man diéu kién nay.

Day didn phai duge chon sao cho dong di¢n 16n nhat di qua day 1., phai nho

hon dong dién cho phép 1,

[ <P [ALA] (6.35)

I' i 12 dOng dién gay phét néng 16n nhit cho day.

Néu dudmg day dién khong ¢6 du phdng thi I, 13 dong dién lam viéc 16n
nhatdo phu tii max ciia dudng day dién gay ra, néu dudng day dién ¢6 du phong
thi I' . 12 L, Khi su cO dudng déy dy phong, dong nay dugc tinh cu thé theo so
dé 1uéi dién. .

Imax

Khéng du phing l

I_/ 1 Maxsc y I
v : v

Co du phong

Hinh 6.3
Néu phu tai duge cdp dicn boi 2 duﬁ!ng day dién nhu trén hinh 6.3 thi:
Imuxsc =2. Imax : (6'36) .
[¢; la dong dién cho phép di duge hi¢u chinh theo diéu kién thuc t€.
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e =kikle [AA] (637
K, 14 h¢ s6 hi¢u chinh theo nhigt do méi truong. Khi nhiét do thuc t€ clia moi
trrong khile vol nhiét do san xuit day hi phai hi¢u chinh.
k. 14 hé 56 higu chinh theo 56 sgi cip va kho.mg ciach gira chiing trong 1 ham
cip hodc dat (diéu kién lap dit — chi cho cdp).
Trong ché do su ¢6, dutng day cap cd thé phai gdnh thém phu tdi clia duong day
bi sur ¢d trong khodng thoi gian ngin, khi d6 day din duge phép qua tai ngin han.
12ong dicn cho phép khi sir ¢d L. o duge tinh nhu sau:
Ty se = lepky, (6.38)
k., 12 h¢ $6 qud tai cho phép, phu thude chd dg cua cip trude khi xay ra su cd,
mol truong dat cap (trong khong khi hoac dit) va théi gian bi qud tai (ky cho
trong phu tuc).

2. Phdt néng diy ddn cdp khi ngdn mach

Poi vér day cdp, khi xay ra ngdn mach néu thdi gian ¢it ngdn mach cham (vi
Iy do dim bao do chen loc) thi diy ddn s bi phit néng ding k&, cé nguy co vuot
qud khit nang chiv dung cua c¢dp. Vi th€ sau khi chon ¢dp theo céc didu kign khic
phii ki¢m tra cdp theo diéu kién ngdn mach, goi 12 kiém tra 6n dinh nhiét, néu
cdp khong chiu ndi thi phai tang ti¢t dién cdp hodc diung cdc bien phap han ché
dong dién ngian mach. Néu thoi gian cit ngén thi khong phai kiém tra ngdn mach,

vi du cip duge bido vé bing cdu chiy.

a) Néu nha sdn xudt cho dong dién ngin mach dinlt mivc véi thei gian cdt

ngdt mach cho trude thi kiém tra theo déng nay

Iy < T TRA] (6.39)
I, — dong dien ngin mach duy tri
b Kiént tra Ieing tinh todn 6n dinh nhiét
V&1l moi trang thdi ngian mach bao gém: ddng ngan mach xung kich 1", dong
ngan mach duy i I, thoi gian cit cha bio vé 13 (., va véi mbi loai cap 15i dong
hodc nhom ¢6 (6n tai 1 tiét dién goi 1a 1iét di¢n On dinh nhiét F,,, tic 13 tict dicn 13i
thi€u chju duge phat néng do ngdn mach gy ra. Tiét dién ndy duge tinh nhy sau:

Fl'ulll = o II& \jt: [mmza kA.S] (6.40)

‘Trong d6: o - hé 0 xdc dinh béi nhiét hugng 1am néng day khi ngén mach va
loal dav cdp:

BANG 6.5
Nguyén liéu cap — 10kV o
Cap déng
Cap nhém 12
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I, 12 dong ngén mach xdc 1ap, t, 12 thoi gian tuong duong, trong d6 dong I,
gay phéat néng giong nhu ddong dién thyc & giy ra trong thdi gian tn tai ngan
mach béng thoi gian cit cla bdo vé ic. t, phu thudc ty s6 B* = I'"/I, va thdi gian
cét i trong d6: I" 1a dong dién ngin mach xung kich (hinh 6.4).

Sau khi tinh dugc F,,, thi chon tia
day din ti€t dién bing hoic 1én hon 6 1
tiét dieén nay. 5
c) Kiém tra theo bdng hodc dé thi i 1
Tir cong thiic (6.40) ngudi ta lap 4 poasEamn
ra cho cdc diéu kién thuc t€ cia ludi 3 o
dién bang gid tri 16n nhat clia dong 8
dién ngan mach xdc 14p I, ma mot 2 S
day cdp c6 thé chiu duoc, dong dién Canayam
nay phu thuoc tiét dien day cdp va thoi 'r agssees
gian cit ngin mach t clia bao vé (bang D 1
6.6 cho I_ .. clia cdp nhom dit trong 05 10 15 20 25 p
dat dién 4p 6 — 10k V). Hinh 6.4
BANG 6.6. DONG NGAN MACH CHO PHEP
THEO BIEU KIEN BN DINH NHIET CUA CAP I yax
t. [s]] ' - mae [KA] cho tit dign day din 13 [mm?]
25 | 35 | so | 75 | o5 | 120 | 150 | 185 | 240
0,50 3,45 4 80 6,90 9,65 3,00 16,50 | 20,00 | 25,45 § 3425
0,75 2,80 3,65 560 7,90 10,65 | 13,50 | 16,90 | 20,50 | 27,20
1,00 2,44 3,40 4,85 6,80 9,25 11,80 | 1460 | 18,00 ; 23,50
1,50 2,00 2,80 4,00 5,55 7,55 9,55 11,90 | 14,75 | 19,30 |
4,00 1,72 2,40 3,45 I4.80 6,55 8,25 10,30 | 12,75 | 16,65

Né&u thi gian cit ngin mach rit ngén (c¢& 0,01s) thi khong cén kiém tra én

dinh nhiét.

3. Tén thdt vang quang

Khi cuong d6 dién trudng trén bé mit day din cao hon 16kV/em thi xay ra

11- GTLUCI BIEN
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vang quang dién: 16p khong khi xung quanh day din bj ion hod, tao ra ving
quang dién va tiéng nd ldch tich, dién ning phéng ra khong khi gay t8n thar.
Tén that ving quang cdn phu thuc thdi tit, khong khi 4m 1am ting hé quang.
Dé gidm t6n thit ving quang dén mitc chdp nhan dugc vé kinh té, tiét dién day
ddn 110kV tré& lén phai nho hon tét dién 16i thiéu cho trong bang 6.7.

BANG 6.7. TIET DIEN TOI THIEU THEO DIEU KIEN VANG QUANG

Dién ap t8i thidu (kv) _ 110 220 500
Budng kinh i thidu (mm) 11,3 216 2x 37,1 3x27,2
Tiét dién 16i thi€u (mm?) AC70 AC240 | 2xACO700 | 3xACO400

1. D¢ bén co hoc ciia déy trén khéng
Tiét dién t6i thicu theo do bén co hoe clia dudng day cho trong bang 6.8,

BANG 6.8. TIET DIEN NHO NHAT (mm?) CHO DAY TRAN NHIEU SOI

Day tran | Loai day Noi khéng din cu Nci dong dan
>35kV [ 1-22KV| < tkv 235kV | 1-22kV | <tkV
Béng 25 10 10 25 16 16
Nhiéu AC 25 16 16 25 25 25
59 A 25 25 25 35 35 35

Doi v6i lui dien 110kV rd Ién tiét dién (5i thiéu theo didu kién co hoc nhd
hon tiét dién t6i thiéu theo diéu kién ving quang nén khong phai Kiém tra diéu
kien nay, 1udi dién trung 4p phai kiém tra theo bing 6.8.

5. Tén thdt dién dp

D¢ dam bao chat lugng dién ap & ho tiéu thy dien, dién ip trén luGi dién phai
ludn 1dn hon hodc bing gia tri nhat dinh. D€ dat dugc cic gid tri nay tén thit dién
dp it ddu ngudn dén moi diém trén ludi dién phai nhd hon hode bing gid tri cho

phép trong ché€ dé binh thutng va ché do su co.

Cic gia tri cho phép dé la: .

— Ludi dién 110 —220kV: binh thudng AU, ,,<10%... 15% so véi gia tri dinh
mdc, sucd AU, < 20%... 25%.

e —

Cdc gid tri nay phu thudc vao h¢ théng didu 4p clia may bién 4p trung gian:
néu dling ddu phan dp cd dinh thi diing gi tri thdp, néu diéu 4p dudi tai thi dimng
gid tri cao. N&u t6n thit dien 4p cao hon thi cén phan tich, tinh todn cu thé xem c6
diéu dp dugce khong trude khi chon git phap khic phuc khic.

— Lu6i dién trung dp: AU < 6% + 8%
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AU, < 10% = 12%
—Ludihadp: AU, < 5% phdn ngoai udi
AU, < 10%
Phan trong nha cho phép tén that dén 5%.

Cac gi4 tri ny phy thudc vao dign dp ngudn trong ché dﬁ max va su ¢d, vio cdu
~ tao he théng diéu 4p ¢lia may bién ap phan ph6i va tiéu chudn chit luo‘ng dién dp.

Pé thoa min céic dién kién trén v&i méi ludi dién cao 4p, trung dp hay ha 4p
chi can tinh tdn thit dien 4p tir ngudn dén diém ¢6 dién dp thap nhat. Néu lugi
dién c6 nhiéu diém dién ap thap thi phai tinh dén tat ca cdc diém.

6.3. CHON TIET DIEN DAY DAN THEO MAT B0 KINH TE
Cdc budc tinh:
Bi€t cong suat tai max dén cusi dudng diy 1a P, cose, Tpax
1. Chon loai ddy dan. Tinh j, hoic tra bang theo loai day va T, vi du bing 6.3.
2. Tinh dong dién max

o = [A, kW, kV] (6.41)
n.\ﬁ.Udd.costp _
n 12 56 10 song song.
3. Tinh tiét dién kinh té
F, = IJ— (mm, A, A/mm?] (6.42)

k

4. Chon tiét dién tiéu chudn gdn nhdt vé phia trén hodc dudi

5. Kiém tra cdc diéu kién ky thudt

a} Dsi véi duiomg ddy dién trén khong 1108V tré ieu

~ Kiém tra diéu kién ving quang, néu F,, nho hon tiét dién i thléu thi chon

ding bing tiét dién t3i thidu cho trong bang 6.7. Day dan thoa min diéu kién tén
that ving quang ciing thoa man diéu kién do bén co hoc.

— Kiém tra diéu kién phat néng binh thudng:
I, <1, (6.43)

max

I s chon 1a Ly, hodc I, tuy theo so d6 dudng day dien.

Phu tdi max clia dudng day dien 110kV urdy 1&n thudng vao t8i nén-khong cdn
thiét phai hiéu chinh L, Chi khi phu 13 max cla dudng day dién vao ban ngay va
dong dién 1., ¢6 gid ui gin véi I, thi mdi phai hiéu chinh dé€ tinh duoc chinh x4c.

Néu 1., khong dat diéu kién phét néng thi sira déi so d6 Iudi dién ho4c tang
tiét dien day dan.

— Tinh tén that dién 4p.

163



b) Péi véi dudng ddy cdp

— Diéu kién phdt néng binh thuémg: Dong dién max trong day din phai thod
mén diéu kién sau:

Ilmax = I'wp (644)

I’., Ia dong dién cho phép 16n nhat cia day din da dugc higu chinh nhu da
trinh bay trong muc 6.2.4.

— Kiém tra 8n dinh nhiét khi ngdn mach theo cich trinh bay trong muyc 6.2.4.
Truéc hét phai tinh ngdn mach.’

— Kiém tra tén thit dién dp: 1dn that dién p trong luéi dlén cdp rat nho do
cam khéng cia cdp rat nho.

¢) Pudng ddy dién trung dp trén khong

— Kiém tra phét néng;

— Ki€m tra do bén co hoc, day din chon phai bing hodc 16n hon day tGi thiéu
cho trong bang 6.8. ' '

~ Kiém tra tn thét dién dp.

~ Kiém tra tén thit dién 4p ti€n hanh nhu sau: N&u la dudng day dién 19 don

hodc kép ndi tir nguén dén 1 mit tai, thi ton that dien dp binh thuding va sy 6 dem
so sdnh truc ti€p véi cdc tidu chudn. Néu dudng day dién tham gia vao so do6 phiic
tap hon nhu dudng day dién lién thong hay mach kin thi phai tinh theo cic sg dé
nay réi mdi so véi tiéu chuin. Dudmg day di¢n 110kV trd len néu tén that dieén dp
khéng dat thi tim so d6 khdc, néu khong tim duge thi cé thé dat tu bi. Khong
lang tiét dién vi tdng net dién chi gidm dugc dién wd, khong gidm duge ding ké
cam khédng, nén khong cai thién duge dién 4p. Ting tiét dién 1am tang chi phi
vong doi. giam hi¢u qua kinh 1€ cia duong day dién.

Phuong phdp chon day dn theo mat do kinh t&€ dong dién 4p dung cho cic
dudng day 110kV 110 lén, du'cmg day cip trung ha 4p va céc dudng day cung cép
trén khong.

Vi du 6.3. Cho dudng day 110kV trén khong nhu hinh 6.5a, ding day AC.
Hay chon tiét dién day kinh t€.

110k [ = 50km

a) { .. 30MW, cosp =09
T nax = 5500n
by 1 110kv [ =5km \ © 3MW, cose = 0,9
i - = Trax = 3500h
Hinh 6.5
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Gidi: .

P 30000
2fU cose  2.43.110.0,9
- Chon j,;: tra bang 6.4 theo T,y ju = 1 A/mm?.
— Tinh it dién kinh t&:

E, = I—““ﬂ‘- 87,48 87.58mm?
Ju L

— Chon tiét dién tiéu chudn gdn nhat: AC9S,
Day AC95 ¢6 1,= 335 A; r,= 0,33Q0/km; x,=0 415%m by= 2,64 1/Qkm.
— Ti&t dién nay lhoa man diéu kién 16n thit ving quang va do bén co hoc.
- Dong dién khi su 6 1 16 clia duding day 12 2.87,48 = 174,96 A. nhd hon I,
— Tinh t6n that dién 4p binh thudmg va su co:
PR+QX 30.50.0,33+14,53.50.0,415

100 = 2222100 = 6,58%
110

— Tinh dong dign: 1,

=87,48A

AU,

l|ll‘|
AU, =2 . AU, =2.6,58=13,16 %
Tén that dién dp dat yéu cdu.
Vi du 6.4. Cho dudng day cdp 10kV trén hinh 6.5b.
Chon cdp 16t nhom XLPE chon trong dat.

Gidi:
— Tinh dong dién:
P 3000 =192,45A
J_ 3U.cosg \/_ 3.10.0
— Jw chon theo biang 6.3; j,, =1.4 A/mm’
F, = -IM 19245 912'45 =137,47mm’
Ja »

— Chon cap 3 pha ti€t dién: XLPE — [50 ¢6:
Ly= 357 A 1y = 0265 Q/km; Ly= 0,32mH/km; C, = 0,35uF/km.
Tmh-x,,= 2.nfL, =2.3,14.50.0,32/1000 = 0,1 %/km
by=2.7.f£.C,. 10" ¢ = 109,9.10°% 1/Q%km
~ Diéu kién phést néng binh thudng:
Tinh lai dong dién cho phép:
'y =k k1,
k, hé 8 hiéu chinh theo nhiét d6 méi trudng:
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Nhi¢t do cho phép cao nhit clia cdp 1a 80", nhi¢t d6 moi trudng chudn 1a 259,
nhiét do thue t&€ 1a 30 k, = 0,95,

k, h¢ $6 higu chinh theo diéu ki¢n chon cdp: ¢6 1 soi cdpnénk, = 1
I’,, = 0,95.1.357 = 339A 16n hon dong dién I
— Diéu kién ngin mach:

mash*

Cho dong ngdn mach xung kich I" = 9 kA, duy tri I, = 6kA, thdi gian citte=1,5s.
9
vw_ 7 _ 1!5
B 6

Tra dudng cong trén hinh 6.4 dugc thoi gian cit tuong duong £, = 0,58 s.
Theo bing 6.6 dugc o = 12; :

f, =l Jt, =12.6.4/1,58 = 90,5mm?

Ti€t dien chon 1én hon ti¢t dién t&i thiéu, dat yéu cdu.

Ciing ¢6 thé kiém tra diéu ki¢n ngén mach theo bang 6.6 day din 150mm?,
thoi gian cdt 1,5s, chiu duge dong ngan mach 11,9kA. Dong ngan mach thuc t€ ¢6
. 6kA, day chon dat yéu ciu. _

- Qua vi du (rén ta thiy diéu kién van hanh, méi trudng, lép dat cap anh hudng
rat 16n dén do bén cha cap. Vi cdp rat dit nén chon cdp phai kiém tra rat cén than
céc didu kién ky thuat dé cdp duge bén law.

Néu dudng day dién cdp duge bao vé bing cdu chay thi phai kiém tra theo
cdc diéu kién trong muc 6.4.

- 6.4. CHON TIET DIEN DAY DAN THEO TON THAT BIEN AP CHO PHEP

6.4.1. Noi chung

3 i dién trén khong, t6n that dién dp rat I6n cho nén néu chon day déin
theo j, thi ton that dién dp s& 16n hon tén that dien 4p cho phép.

Trir mét s0 trudng hop dlrbng day dién rat ngdn ¢6 cong suil tai khoéng déi,
day din vin c6 thé chon theo j, ma vin dim bio tdn thit dién 4p con néi chung
khéng thé chon duge day din cho higu qua kinh t€ cao nhdt thoi man diéu kicn
tén thdt dign dp. Vi the trong cdc lu6i dien nay tiét dién day duge chon theo t6n
thét dién dp cho phép. _

Tuy nhién ngudi ta cling ¢ ging két hgp dé chon duge diay din véi mot'
trong céc chi tiéu kinh t& phu sau;

1. Toan bo dudng day dién ding 1 dén 2 tiét dién. Ding it loai day, it m&i
ndi nén chi tiéu ndy cho phép dudng day dién d& Iam hon, dé& bao quéan va cai tao,
d6 tin cay cao. '
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Cédc dudng tryc chia ludi dién hién nay thudmg cé ciu dao lién lac vdi céc
nguén dy phong (hinh 6.6a) do d6 cic dudng truc phéi chon cung mot tiét dién,
cdc duong nhdnh chon tiét dién bing hodc nhd hon., Néu ludi dien khong cé
ngudn dy phong (hinh 6.6b) thi dudng truc cé thé chon 2 tiét dién khdc nhau.

"N e s 5 8 & T
b’“@@@@@@

phéng
{ (km) P +jQ

c) 1

|
P+ jar

¥

Hinh 6.6 -

Céch chon ciing ti¢t di¢n cho dudmg truc 1a cdch chon phd bign nhat cho luéi
dién phdt (rién, Néu [u6i dign 12 dong, c6 phu tai ting trudng thi phai lay phu tai

nam thit 5... 7 d tinh. Nhu vay luGi dién van hanh t6t dén cdc nam nay, sau dé
phai cai tao.

2. Khéi lugng kim loai mau nhé nhét, cich niy sir dung cho mot s6 ludi dién dac
bigt nhu ludi dign chicu sing, ¢6 phy ti ¢6 dinh va tdn thét dién ning khong 1én.

3. T6n thit dién nang thap nhat, cich nay chi ding khi dudng day hinh tia
c6 T,,,. 16n, phu tai ¢& dinh.

Theo di¢u ki¢n niy t6n thit dién dp 1én nhit AU,,, tir ddu ngudn (thanh cii
ca0 ép cla tram tang dp, thanh cdi ha dp cla tram khu vire, tram trung gian, tram
phén phoi) dén diém c6 dién dp thdp nhit clia Iu6i dién (thanh cii cao ap cia tram
khu vuc, thanh cdi cao 4p clia tram trung gian, tram phan phéi hoac thiét bi ding
dign), trong ché do lam viéc binh thudng phai nhd hon gi4 trj cho phép trong ché
do tam viéc binh thudng AU, va trong ché€ dé su cd phai nhd h(m gld tri cho phép
trong ché do sur ¢ AU g

AUmn— AUCPM
AU, s¢ S AUgnc [V KV hoac %] (6.45)
Che do su 6 gia thi€t xdy ra & ch€ d¢ max cla ludi dién 1a ché do trong dé

duong day duge xét phdi mang tai 16n nhét, do sy cd dudmg day song song, cdc
duong day lan can, ding ngudn dién dy phong...

Ton that dién 4p 16n nhat trong luGi dién 1a dng tén that dien 4p clia cdc
doan ludi tham gia viio dudng néi tir nguén dén diém c6 dien 4p thap nhit — goi la
dudng tryc, cdn cdc doun lu6i ddu vao dudng truc got 12 dudng nhdnh. Méi doan
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lu6i néi giira 2 phu tdi hodc nhinh 1€ ké nhau, lai mang tai khdc nhau vi the khi
chon day din cta dudng ndi nay phai phéi hop tiét dién day dan cha céc doan lui
520 cho thoa min dié¢u kién tén that dién 4p dong thoi dat dugc diéu kién kinh &,

6.4.2. Toan lugi dién cing mét tiét dién

1. Phuong phdap chung _

D¢ ndm phuong phép tinh truée hét xét dudng day dién c6 1 phy tai:

Trude khi xét 1udi dign phitc tap véi céc diéu kién chon lva néi trén ta hiy
chon ti€t dién cho 1 dudmg day cdp dién cho 1 phu tai & cudi nhu trén hinh 6.6c,
P’, Q’ la cong suit max ciia phu tdi.

bé don gian dudi day thay vi AU, hay AU ... s& chi viét AU va AU, t6

that dién dp cho phép binh thudng 1a AU,,, cdc gid tri cha tdn thdt dién 4p 1 tuyet
déi [V, kV].

Do khong tinh dién dung cba dudng day diennén P =P’, Q = Q".
Ton that dién 4p trén dudng day dién:
Plr 1+Q' x I

AU = 3 ~ < AUGIV, kW, kKVAr, Q/km, km, kV] (6.46)
¢kt .
Pat: Ay, = el AU, = Qx, 1 (6.47)
Ud.(l Udi[
Do dé: AU = AU, + AU,

AU, va AU, 1a cdc thanh phin ciia t6n that dién 4p do cong suat tic dung va
cong suat phan khdng gay ra trén dién trd va cam khédng clia dudng day.

Ta 1ay di€u kién binh thudng lam diéu kig¢n chon ti€t dién day din.

Pat: AU = AU, + AU, < AU, [V, kV hoac %] (6.48)

Trinh ty tinh chon 1iét dién day din nhu sau: :

Ta nhén thdy cam khang don vi clia day din x, thay d&i khong nhiéu theo tiét
di¢n day dan (x, = 0,36 + 0,43C%/km cho ludi trén khong va 0.9 — 1.1 véi cip), do

d6 ¢6 thé 1dy trude gia tri thich hgp cua x, rdi tinh thanh phin t6n that dién 4p do
cong sudt phan khing gay ra theo cong thiic 6.47.

Sau dé gid tri cho phép clia thanh phdn tdn thit dién 4p phu thuoe dien trd:

AU, =AU, - AU, (6.49)
Tir diéu kién 6.47 rit ra ry,,, la dién rd 16n nhat cdn ¢6 ciia lusi dién:
r(lnmx - A[JI; Iljdd [%1 V kV kW km] (650)

Trong d6: P’ 1a cong suat tde dung max clia phu tai, ! 1 chiu dai duong day,
Uy 12 dién dp danh dinh caa dudng day.
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Tra bang tra C.L'l'll chon day c6 dign trd ry < 1y, vira tinh duoe.

Néu F chon duge nhé hon tiét dién tinh theo j,, thi ta chon ddy dén theo tiét
di¢n kinh t€. Néu F 16n hon thi ta chon tiét dién dinh mtc gin nhdt, sau d6 tra
chinh xdc x,, r, r6i tinh AU va kiém tra lai diéu kién (6.48).

Néu AU tinh dugc nhé hon hoic bing AU, thi 12 duge, néu khong phai tang
tiét dién day din 1en cho dén khi dat yéu cu.

Vi du 6.6. Chon day dan cha dudng day trén khOng dai 10km cap dien cho 1
phu 1ai ¢c6 P' = 1200kW; Q' = 800k V Ar, dién ap 10kV, diy nhom 18i thép AC,
AU, =175 %. o

Gidi: TruSe hét tinh gia trj tuyet di clia t6n that dién 4p cho phép:

| _ U, AU, 10000.7.5

AU,, = = 750V
100
Chon X, = 0,38 O/km
Tinh AU, theo (6.47);
AU, = Q%1 _ 80003810,
U, 10
‘Tinh Al = AU, - AU, =750-304 =446 V
Theo (6.50): SAU Uy 44610 b 0 /km

Fomax Pl 1200.10
Chon day din tiéu chudn gén nhat 1a AC 95, ¢6 1, = 0,330/km va x, = 0,348C/km.

Tinh t6n that dién dp chinh xdc:

Purl+Qx,.  1200.0,33.10 + 800.0,348.10
P h 10

Gid tri nay nhd hon AU, = 750V, day din chon diing.

-

AU =

=674V

6.4.3. Chon day dan theo didu kién cung tiét dién day din cho toan
dudng truc -

Xét udi dién trén hinh 6.7; P, Q’; 14 ¢éng sudt max cia céc phu taj,

Elr P.Q 1 fz- P, Qz 2 [33 Pa, Qs 3 ca.. P4, Q, 4
l ) 1 @ l B l @ |
. P,.Q, P-;.Qz' P,.Q,' P.Q,
Hinh 6.7
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Trinh tu chon day dan nhy sau:

1} Chon x, trung binh cla c4p dién 4p, tinh AU, theo (6 ATy

AU, = Xon 5 Q.1 [V, KVAL, Qkm, km, kV]

et
Trong d6 Q; 1a cong sudt phan khdng trén doan ludi thit i duge tinh theo hé
s6 dong thdi nhur da trinh bay trong chuong 4, 1, 12 chién dai doan 1u6i i, m 12 s
doan ludi clla dudmg truc.
2) Tinh AU, cho phép:
AU, = AU, — AU
3) Tinh tiét dién day din:

AU, = —5_ %P1, [V, kW, Q/km, km, kV] (6.51)
: i _
P, tinh theo hé so dt“)ng thoi.
Rt ra:
rUm;lx :r'é\l'—]'_.l—l_‘h_l [Q/km$ V» kV, kW, km] (6.52}

PR ME

4) Chon ti€t dién diy din tieu chuin cé dién tr&d don vi nhd hon gin nhat
hoac bang r,. Tra hoic tinh x,. Néu x, nay nhd qud hoac 16n qua so véi x, chon
ban dau thi phai chon lai hoic tinh lai.

3} Tinh chinh xdc AU theo day dan da chon.

6) So sénh AU v6i AU, néu AU < AU, thi dat yéu cdu, néu khong thi tang
11é1 dién day dan,

7) Néu dudng tryc phdi cip dién thém cho cdc phy tai khdc trong truong hop
sy ¢6 ludi dién thi phii kiéra tra diéu kién AU, < U, néu khong dat yéu cdu,
phai ting tiét dién day din.

8) Ti€t dién cdc dudng nhdnh duge chon theo diéu kién sao cho t6n that dien
dp tir dau ngudn dén dieém cé dign 4p thdp nhat cia nhénh nhé hon AU,,. Phin t6n
that di¢n 4p trén dudmg truc vir ddu ngudn dén diém ré nhanh AU, , da duge xdc
dinh bdi ti€t dién dudng tryc da chon & trén. Phén ton thét dién 4p con lai dung dé
chon day din cha nhénh 1€ 1a:

‘ U = AU, — AU,

Ti€t dién day din nhénh r& dugc chon theo trinh ty gi6ng nhu dudng truc,
nhung thay vi AUL.'F, trong cong thitc (6.49) phai ding AU, vi khong cé muc thit 7.

Vidu 6.7a. Chon day dan cho ludi ha dp trén khong trén hinh 6.8, AU, =5%.
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Budng truc gém cdc nhdnh (1), (2), (3) néi cde nit 0, 1, 2, 3. Pudng nhianh
12 nhdnh néi nidt 1 véi nat 4.

25+/10kVA
o Ottkm | 1 ooskm 5 o006km 4
(1) '¥3) ! 3 !
30415KVA 20+{10kVA
(4)
0,1km

4 L, 25+10kvA

Hinh 6.8
Gidi: Chon so bo x, = 0,32 Q/km.
Tinh AU, tirnit O dén niit 3 vai gia thigt hé s6 tham gia vao dinh cla moi phu
tdi = 1 (néu k,, # 1 thi phai tinh phan b3 ddng nhu di trinh bay trong chuong 4).
AU, = Xom £ Q.= 0,32(45.0,11 + 25.0,05 + 10.0,06)

& =573V
U 0,380
AU, = AU — AU, = 5%.380 - 6,26 = 19— 5,73 = 1327V
. 270,
AU, 13,27.0,38  0,3430/km

i p|  1000,11+500.05+20.0,06
1 I ) .

Chon day dan chuin A ~ 93 ¢6 r, = 0,33Q/km, x, = 0,30Q/km.
Tinh lai tén that dién ap:

AU = U< BPd* Qi 033100011 +50.005+200.06)

U, 0.380
, 33045011 *02;3'05 +10.0.06) 12766 + 5.368 = 18.13V < 19V

Dat yéu cau.

Vidu 6.75. Chon day ddn cho luéi dien 10kV, day AC, AU = 6%, trén hinh 6.7.
Thong s& phu taii:

Tram P cosp Q
: [kW] [kVAr]
T1 340 0,9 163,2
T2 220 0,9 107
T3 180 0,9 _ 87
T4 260 0,9 126
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Chon x, = 0,38Q/km
Thong s6 cha cdc doan Judi, cong suét nhinh, trong bang sau:

| Nhanh | L—km | X-Q Ky P~ tgg, Q- | Q.XU,, P.L
[kW1] [kVAr]
1 4 1,52 0,85 | 850 0,48 408 62,2 3400
2 3 1,14 0,85 561 0,48 369 421 1683
3 2 0,76 0,9 396 0,48 190 14,4 380
4 3 1,14 1 260 0,48 125 14,3 a7s
Téng 133 5838

Gidi: AU, = £Q, XU, = 135V
AU, = 600 — 135 = 465V

= [Tomu/Uad)-Z Pili = [fomu/10]. 5838 = 5838 10 = 465V
Fomn = 465/583.8 = 0,797

Tra bang day din ta thdy diay AC-50 c6 r,= 0,65Q/km va x,= 0,370 {/km
thoz min yéu ciu. Vi dién tr& xuat va cdm khidng cha day AC-70 déu nhé hon g,
tinh duoc va x, lua chon ban ddu nén khong phéi kiém tra AU

6.4.4. Chon day dan theo diéu kién khdi lugng kim loai mau nho nhat

Xét ludi dién trén hinh 6.9.
P, Q.4 1 P, Qy, 1, 2

(4 Pra, (2) +P,.Q,
Hinh 6.9

Truée hét ta 1im diéu kién dé cho khdi lugng kim loai mau nhd nhat:
Thanh phdn t&n that dign 4p cho phép trén dién tr& cla dudng day 1a:
AU, = AUg - AU, = AU,, + AU,
PSS NN . L SN T RNTS (6.53)
Y UuF C o rULE
v 14 dién din sudt cha day,y = 1/p.
Tir cac cong thite trén it ra:
| b P, 1,
TYULAU, T U, (AU, ~ AU
Khéi lrong kim loai mau cdn ding cho dudng day la:

AU
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. 2 2
V=3F1 +3Fl=|—mh 3P, I,
YU AU, .U, (AU, —AU,)

Di€u kién dé V 1a nhd nhit 12 dao ham ciia V theo AU,, = 0:

v 3 (PF P,.J2 ]_0

d(AU ) .Uy, AU? (AU — AU, ¥

P12 P12
Ha I =272 6.54)

Y AU AU’ (
Thay AU, va AU, theo (6.53) vdo (6.54) ta duge didu kién:
2 z . ) ’
LN T (6.55)
P P

1 2

(6.55) 1a diéu ki¢n dé chon day din theo diéu kién kh6i largng kim loai mau
nhé nhat.

T (6.55)ritra: F,=F,

fo |:u

2P,
va AU, = AU, + AU, = ‘F'
_ y.U, F, yU f

Ta it ra ¢ong thitc trén tinh F;: :
JE
Fy= —Y 23— (1,./P +1
2= Y040, & CRLNY
Vé FzzFl. ‘iPZI‘l)I

Nhu vay F,, tiét dién clia doan lu6i cusi cung phai tinh truéc, tir dé6 méi tinh
cdc doan hGi phia trén.

Tuong 1w, cho dudng truc ¢6 nhiu doan tudi, ta ciing phai tinh &t dien doan
ludi cudi cung m trude:

F, = U‘[_AU > 1P lmm?, kW, km, ke/Qmrm?, kV, V] (6.56)
Y dit* .

r o=l
Sau do tinh ti€t dién cdc doan ludi cdn lai theo cong thite gau: '
B R
P, P,
Sau d6 chon ti€t dién chuadn gdn nhét r6i kiém tra t6n that dién 4p.
Vi du 6.8. Chon day déin AC cho 1uéi dién trén hinh 6.10.

[mn_lz, kW] (6.57)

m
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4km 1 3km 2 Skm 3

i } !

180 +j120 500 +j270 420 +j300

Hinh 6,10

- U= 10kV: AU, =175 % = 750V; K,, = I y = 0,031 7km/Q.mm?
Giai: Chon x,= 0,38 Q/km
X, 0,38
EQ.L = 22 (690.4 + 570.3 + 300.5) = 219V
U, 10
AU, =750 -219=531V
_ J420(4.4/1100 +3.4/900 + 51420
0,0317.10.531
Chon day dén chudn 1a AC - 35.
F,=F, JP,/P, =39,78. \/900/420 = 58,8mm’
Chon day din chudn AC - 70.

F,=F, P, /P, =39,78. J1100/420 = 63,37Tmm’
Chon day din chuin AC — 70.
Tinh kiém tra dién &p: dat yéu cau..

AU, =

X

F, = 39,78mm’

6.4.5. Chon déy dan theo tén that dién ning nhé nhat

Xét ludi dién trén hinh 6.1}.

0 ly.F, 1 1,.F; 2
P1‘Q1 l pz’Qz l
AU, AU,
Hinh 6.41

T6n thit cong sudt la:

2 2
ap—plid, By
F, E,
Khéi lugng kim loai mau cia toan ludi dién 1a:

V= .Fl']-l + Fz.lz
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Rut F, va thay vao cong thic uén:
Il .12
AP =p(-L+- 22
P E  V-Fl]

Lay dao ham cla AP theo F, va cho bang 0, ta dugce diéw kién ton that cong
sudt va ciing 1a t6n that dién nang nho nhat:

dAP_ LM, B4R L, AN

| 2

= =0
dF, F}  (V-F.) Ff- B
Tir phuong trinh trén rit ra:
I e
;—'z -152— nghia la mat d¢ dong dién j, = j, (6.58)

Nhu v@y diéu kién dé tdn that dién nang nhé nhit 1a mat d6 dong dién trén

céc doan luéi dién bing nhau. Pidu kien nay dugc két hop véi didu kién tdn that
dién ap, :

Phuong phép tinh 1a:
- Chon x,, tinh AU,, AU,.
— Tinh j theo didu kién:

AU, —p\F(ZI T Co“p')- \/_(Zj] .COSQ,) (6.5%)

i= od, (6.60)
\lg.p.Zli.COS(pi
i=l
Néu j < ji, thi ding j dé tinh tiét dien, néu j > j,, thi 4y J, dé tinh tit dién:
F=l | 6.61)
' ]

Sau dé chon day din tiéu chudn rdi tinh kiém tra dién 4p.

6.5. CHON, KIEM TRA TIET DIEN DAY DAN THEO DONG BIEN PHAT
NONG CHO PHEP KET HGP vVOI THIET B] BAO VE

6.5.1. Ludi dién dudi 1000V

Day dan trong ludi dién phin xudng, trong nha &, clta hang... c6 so dd hinh

tia cdp dién truc tiép cho thiét bi ding dién nhu dong co, den dién... duge chon
theo diéu kién phdt néng.

Piéu kién chon la: .

175



1. Khong phdt néng qud gidt han cho Phép trong ché do lam viéc binh thuing
Tivmx <Dy (6.62)
I’ 1a dong dién cho phép cha day dén theo diéu kién phat néng di dugc hiéu
chinh; I, ., 12 dong dién 1am viéc 16n nhit cha day dan.
2. Khong dé xdy ra qud tdi nguy hiém
Phai ¢6 he thong theo dbi qud tai dé xir Iy kip thoi khi qué tai xay ra.
Néu khong cé di€u kién theo dbi qué tai thi day ddn duge chon phéi hop vdi

cdu chay (tén goi trong quy pham trang bj dién) va aptomat dé ching bao vé day
din chéng qua tai.

a) Bdo vé bdang cdu chdy _

— Céu chay dugc chon theo cdc diéu kién sau:

+ Dong dinh mifc clia day chay I, khéng duge nhd hon dong dién lam viéc
160 nhat I v o

Lic 2 Livimax (6.63)

+ Day chay khéng dugc chay khi khéi dong dong co:

o Néu dong co khéi dong nhe, tén t, s
xudt khdi dong nhd va thid gian khdi
dong nho hon 8 — 10s thi dong dinh 11
mife clia day chay chon theo diéu kién:

10
I
I,> & 6.64
w2 (6.64) g
I, 12 ddng dién khai dong cia g

doéng ca.

¢ Néu dong co khoi dong nang, 7
tin xuat khdi dong Ion va thdi gian ¢
khdi dong dén 40 s thi dong dinh muc

clia day chay chon theo diéu kién: 5
I
I,> 6.65) . 4
“T16+2 ( \\
3

BG&i vi theo dic tinh chudn clia
cau chay (hinh 6.12) trong dé6 1, 1a 2 N
dong dién qua cdu chay: day chay
sé& khong chay khi dong dién quané 1 \‘\
nho hon 2,5 14n dong dién dinh mic -
cha day chiy vi kéo dai dusi 8s. 10
- Néu kéo dai trén 10s thi dong dién
phai nhé hon 1,6.1,. day chay méi
khong chay.

[y

1234567 8910M1 K:I—“
Hinh 6.12 Iy

176



Néu c6 | dong co thi I, 1a dong khdi dong ciia dong co.

Néu l1a nhém n dong co thi gii thiét chi khai déng 1 dong co trong khi cdc
dong co khdc lam viéc binh thudng v6i dong dien I v

max| &y '
[kd. = j Z IL\-" max i + lkdj (6'66)
i=|
i*]

112 dong co khdi dong, j =i, n.

IL\‘maxi = kli-ldmi'

Lo = — =0 (6.67)
. \/g.Udm"costpi
lkdj = kkdj' Idmj . (6.68)

— Lywi 12 cOng sudt dinh méc clia dong co;
- Uy 12 dién dp dinh mifc cha dong co;
— Py, 1a cong suat dinh miic cia dong co;
— k12 hé s6 tdi cha dong co i, k, = 0,8 + 1;
—n la hiéu xuit cta dong co = 0,85 + 0.,9.
Ky 12 hé s6 khéi dong - dong co 16ng séc: kyyy =4 + 7,5 dong co day cudn:
Kigj= 1.5+ 2.5,
Céu chi cia bic rén phai c6 1, 16n Ly clia bic dudi tryc 1igp 1 + 2 bac day
chay chudn. '
- Chon day dén theo:
Trudng hop diy din boc cao su, chit déo... dat & chd c6 nguy co qué tii cao
thi day dan vin chon theo diéu kién (6.62) nhumg I’., duge tinh theo diéu kién:
Ie > 1251, (6.69)
Theo diéu ki¢n ndy néu day din qud tai 1,6 14n, day chéy 5€ chdy sau 2s.
Vén day din trén trong moi truong khong c6 nguy co chdy né hodc day boc
cach dién giay thi: : .
Pep >y o (6.70)
- Theo dicu kién (6.70) luéi dien s& ré hon, nhung Khi qua tdi cdu chdy s& cit
chim hon. _ '
Né€u day din khong c6 nguy co qué tai thi di¢u kién chon day 1a:
Cep2 1,13 (6.71)
Dién kien (6.71) duoc giai thich nhy sau: Theo (6.64) day chiy phai thoa

min diéu ki¢n L, 2 Ly/2,5 ma I, = 7,5 Lim tide 12 1y, 2 3.1, néu chon day din c6 -
F'¢p diing bing I, thi ta c6 diéu kien (6.71).
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b) Bdo vé bdng aptomat
Dong dién khdai dong cita ro le nhiét dugc chon theo diéu kién:

_IICGN Z IL\’max : ’ (6.?2)
Déng dién khoi dong clia ro le dién tir duge chon theo diéu kién:
. Ikl.l— BT 2 1,25 IQT ) (6.73)

[,r— ddng dién qui i

1,25 12 hé s& duy trit tinh dén tic dong khong chinh xdc cla ro le.
Dong dién cho phép cla day dan dugc chon theo diéu kién:

Néu Aptomat ¢6 1o le nhiét:

Pep 2 Evma /1,3 . (6.74)
Néu Aptomat cé ro ledién tir:

P Igr /1,5 | (6.75)
Cho lusi di¢n sinh hoat: |

Pz 125, 1t | (6.76)

Vidu 6.9. Xét lu6t dién 380220V trén hinh 6.13:

Duting day 1 cdp dién tirtram phan ph6i cho th dién T bing cdp nhom 4 soi
dat trong dudng din trén tudng phan xudng. '

Tir ti dién T, cé 8 dudng day 2 cdp dién cho 4 dong co 16ng séc DCI va 4
dong cd day cudn BC2, 6 duong day 3 cdp dién cho i chidu sdng T ¢6 cong suat
16ng 20kW, (cosp = 1). Dudng day 2 bing day cach dién dat trong 6ng thép,
dudng day 3 biang day cédch dién dit trén st He s0 déng théi coa phu tii trén
duing day 1 1a 0,8, cdc hé s6 hiéu chinh dong dién cho phép cia day dan = 1.

Thoéng s& cdc dong co trong bang sau:

Pim CosQ n % Laen kl | ymax K4 L

(kW) (A) {A) A
pC1 14 0,83 87 | 29,4 09 | 265 6.5 192
‘BC2 20 0.86 86 1 41,1 1 41,4 2 82.8

Hiy tinh chon day din va diy chdy cdu chi cic tuyén.

Gidgi: -

— Chon cdu chi CC2 cdp di :n cho cdc dong co DCL:

Lo 2 [ vs = 26,5 d0ng thasi [, 2 192/2,5 = 76,8 A (diéu kién (6.63) v (6.64))

Ta chon 1, = 80 A (ddy tucu chudn clia day chay: 6 — 10— 15 -20-25-30—
40 -- 50 — 60 — 80— 100 — 120 - 150 — 200 — 225 — 250 - 300 — 400 — 500 —- 600A.
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Diy dan 2 cdp dién cho DC1 duge chon theo tiéu chudn:

I, = 26,5 déng thai Fep 2 8073 = 26,7A (diéu kién (6.63) va (6.71))
Ta chon day 4mm’c6 I, = 28A.

| o cc 12
PP
CCt 3

H——

-

ce2 CC3

3[03 bC2
Hinh 6.13

— Chon cdu chi CC3 c&p dién cho cdc dong co DC2: 1,. = 60A.

Lo 2 Iivme = 41,4 dong thoi I, = 82,8/2.5 = 33,1A (didu kién (6.63) va (6.64)).
Chon I,, =60 A,

Day dan 2 cap di¢n cho PC2 duge chon theo tiéu chudn:

I, 2 41,4 dong thoi I',, 2 60/3 = 20A (diéu kien (6.62) va (6.71))

Chon day 10mm’ ¢6 I',, = 47A.

— Chon diy din 3:

Tivoe = 20/(4/3 .0,38) = 30,4A

bay la dudng day cho chiéu sdng nén cu chi chi cin chon theo diéu kién (6.63).
I 2304A

Chon 1, = 35A. '

Day dan chon theo diéu kién (6.70): I, 235 A, chon dﬁy 6mm’ ¢é ', =40A.

- Chon cdu chi 1 trén dudng day 1:

[vma=0,8(4.26,5 +4.41.4 + 30,4) = 242A

lyr tinh theo (6.66): 16n nhat khi khai dong 1 dong co PC1;

Igr=0.8(3265+4414 +304)+ 192 =412 A

- Cau chi chon theo diéu kién: _
L 2 Ty = 242 ddng thisi I, 2 412 /2,5 = 165A (diéu kién (6.63) va (6.64))
Chon day chay ¢é I, = 260A
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Day d}m chon theo diéu kién:
[',, = 242 A dong thoi I = 260/3 = 87A (diéu kién (6.62) va (6.71))
Chon | day cdp 185mm’ ¢6 I, = 260A hodc 2 day cap 70mm? c6 I, = 2.140 = 280A.

6.5.2. Ludi dién trung ap
Day cdp dugc chon theo j, néu dioe bio vé bing cau chay ciing cin _kiém tra
hoiic chon cdu chay thich hogp.
Dé day din 1am viec tin cay cdn thod man diéu kién sau: -
Ly <0751, (6.77)
Diéu kién nay tinh dén viée day chay c6 thé chay & 0,751,..
Tir diéu kién trén rit ra:
L.>L331., .
D¢ an toan thuding chon:
I, >15L,,, (6.78)
Diéu kién nay chat hon diéu kién (6.63) cho ludi dién ha dp.
Ngoai ra con phai tinh dén tic déng chinh xdc cha cdu chy khi ngan mach:
1,231, (6.79)

I, 1a dong dién ngin mach nho nhat cla day din, thudng 1a dong ngin mach
1 pha & cudi dudng day dién. )

6.6. CHON MAY BIEN AP

1. Tram bién 4p c6 1 mdy bién dp
May bién dp phai thod min yéu cdu:

SHIm = Splmax {680)

Ucum» Unan thod man yéu cdu diéu chinh dién ép.

Hg théng di€u chinh dign 4p chon theo didu kign thuc t¢ cha 1uéi dién, sao
cho dam bao chét lugng dién 4p yeu cdu.

+2. Tram bién dp cd 2 mdy bién dp

T6t nhat 1a chon 2 mdy bién 4p gi6ng nhau, cing héng san xuit. Néu 2 mdy
bi€n dp khdc ki€u thi phai thoa man diéu kien van hanh song song: Cung dién 4p
dinh mic; ciing t6 ddu day; ciing dién dp ngin mach.

_ Trudmg hop 2 mdy bién 4p ¢6 cling cong sudt, thi cong suat mdy bién dp phai
dat yéu cdu: ' '

a) PBam bao cung c4p dién trong tinh hudng sur c6 1 may.
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b) Gid thanh tram ré nhat: cong suat may bién 4p nho nhat.
Muén th¢ thi khi ngimg mot mdy, mdy bi€n 4p con lai phii 1am viéc qud tai.
e s6 qué tai 40% 1a hop 1y cho hé théng dién: dim bao qud tai 5 gidy mbi ngay va
5 ngay dém (ch& do max hing ngay kéo dai tir 18 dén 22 gidy).
S S

Sim € ——~;'“"‘ = ——;‘ “:" (6.81)

qt

Spmas 12 €ONg suat max ndm cha phu taj,

Néu mdy bién dp duge sdn xuat theo yéu cdu thi khong phai hiéu chinh cong
sudit. Néu mdy bi€n 4p duge san xudt cho diéu kién van hanh khic noi dinh su
dung thi phai hi¢u chinh céng suit cho phu hop. Vi du, may bién dp san xuit cho
dicu kién khi hdu han d6i thi khi ding cho diéu kién nhiét déi phai hiéu chinh
corg sudt, cong sudt diing dugc s& nhd hon céng sudt dinh mic ciia mdy.

Néu mdy bign dp cdp dién cho phu tai ¢ dinh khOng ting theo thai gian thi
c6 thé chon theo didu kién qud tai dé c6 gid thanh ré. N€u hé s8 dién kin dé thj
phu tai thap, mdy bién dp c6 thé qud tai thudng xuyen dén 20 — 30%.

6.7. KHAI QUAT VE QUY HOACH THIET KE LUGI DIEN

6.7.1. Quy hoach, thiét k& va cai tao ludi dién

Mudn luéi dién phat trién 161 vu trong thoi gian dai c4dn phai lam quy hoach.
6 quy hoach dai han, ngén han va thi€t k&. . .

Quy hoach dai han 1a ban ghi trinh ty phdt trién t6i uu luéi dién trong thdi
gian du dai tir 15 dén 20 nam (c6 thé dén 30 nam), dén cudi ky quy hoach lusi
dién phai ¢6 duge ciu trie da duge dinh trude. Trinh ty nay bao gém: so dd lu6i
dién phat dat duoc timg nam, cdc cong trinh dién (dudng day, tram bién ap... )
duge dua vao van hanh timg nam, lich phdt uién hé thdng quan 1§ van hanh, diéu
khién... Quy hoach dai han thuc hién trén cac dir l1éu du bdo vé phu tdi, vé kinh
1€, xd hoi, v& phat trién khoa hoc k¥ thuat... do du béo xa nén c6 do khong chinh
xdc nhit dinh, :

Quy hoach ngén han 1a so dé phat trién chi tiét lu6i dien trong khodng thi
gian ngan trudc mit khodng 5... 7 nam, cy thé hod quy hoach dai han trén co si
cde 56 lieu gan hon, chinh x4dc hon.

Thiét k€ 12 so dd thyce hién ting cong trinh cu thé cha ludi dién.

Quy hoach dién duge thuc hién 'théng qua cdc dy an. Cac dy én lai duge thuc
hién qua ddu thiu thi€t k&, thi cong... Cic don vi kinh t€ tring thdu s& thyuc hién
cong trinh.

Vi du quy hoach dai han luéi dién trung 4p mot khu vyc yéu cdu phai chuyéa
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d6i dién 4p vé& cdp 22kV véi mot trinh ty thue hién nhét dinh d3 duoc luan chimg
12 161 wu. Thoi han dua vao cba cdc phan tir cling duge xdc dinh.

Quy hoach ngén han 5... 7 nim: xdc dinh chinh xac:

- Thong s6 ky thuat cdn c6 cla timg phédn tir;

— Thot han dira vao van hanh cha timg phéin ur... cdc thong s6 nay cé thé
khdc v6i quy hoach dai han do dit liéu tinh todn cu thé va chinh xdc hon.

Trong thi€t k&€ k¥ thuat s& chon loai thiét bi cu thé ¢6 cdc tinh ning yéu cdu,
v so d6 thuc hién chi 1i&t kém theo du todn.

Trong ca ba khau déu phai tinh todn phan tich kinh t&€ chon gidi phap t6i wu,
sao cho gia thanh tai dlf_:n trung binh cia ludi dién 12 nhé nhat trong khoang thoi
gian cho trudc.

Ngoai cdc cong viée trén con ¢6 cdc dy 4n phét sinh thém nhur: du an chéng
qud tai, cip dién cho phu tai mdi c6 ngodi quy hoach, dir 4n gidm t3n that dién
nang... goi chung la céc du dn cai tao ludi dlén Bai todn nay xay ra nhiéu & ludi
phéan phéi trung, ha dp.

6.7.2. Cac bai toan kinh t& phai 1am khi quy hoach, thiét k& va cai tao
ludi dién

1. Bai todn ludn chitng kinh té

Bai todn luan ching phai 1am khi cong trinh dién duge du kién thuc hién nhiam
mue dich sinh lgi ma chua biét chic ¢6 sinh lgi hay khong. Vi du, cdc dr &n giam
ton thit dién nang nhuw: bh cong sudt phan khing, tang tiét dién day, xay thém
duong day song song véi dutmg day hién cé, cap dién cho mot kKhu vie mét...

C6 hai bai todn luan chdng: luan ching kinh t€ va luan ching tai chinh.

Luan chitng kink 1€ dé xem cong trinh c6 mang lai 10i ich cho xa hoi hay
khong. Con luin chitng tai chinh 14 xem ¢éng trinh ¢6 mang lai 1gi nhuan cho chi
ddu tr hay khong. C6 thé cé cdc cong trinh mang lai I¢i ich xd hoi nhu tao cong
an viéc 1am nhumg chi dau tu khong ¢ 1ai.

Luan chdng kinh t&€ va tai chinh din dén quyét dinh dau tu.

2. Bai todn so sanh phuong dn

Néu bigt chac 1a cong trinh ¢6 loi hodic di luin ching kinh &, tai chinh thdy
c6 loi va da quyét dinh diu tu, hodc vi 1y do xd hdi ma quyét dinh dadu tu thi bude
sang 5o sdnh cdc phuong dn thuc hi¢n, dé chon phuong 4n ¢6 hiéu qua kinh t& cao
nhat. Diéu kién so sanh kinh t€ 1 cdc phuong 4n ¢6 ciing tinh ning k¥ thuat nghia
12 cing thoda man cic yéu cau k¥ thuit nhu nhau. Néu ¢6 su chénh léch vé k¥

thuat thi phai thye hién cde bién phdp nhan tao dé ching bing nhau vé k¥ thuat
truéce khi so sdnh kinh 18,
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Poi véi ludi dién, do chi ¢6 mot san phdm ddu ra duy nhat I3 dién nang, nén
phin thu clia moi phuong dn cdp dién nhy nhau. Viy chi cdn so sanh phan chi dé
chon phuong dn t6i vu.

Da phin cdc bai todn quy hoach 1udi dién, xay dung cdc cong trinh dién
khong yéu cdu ludn chimg, vi loi ich kinh (& ciia chiing {4 duong nhién, vi du
nhir vigc phét trién ludi dién & viing do thi va déng bing, con & cdc ving mat do
dung dién rat thua thi viéc cung cdp dién lai can thiét vi 1y do xd hoi... Do dé .
tim ra phuong dn thyc hi¢n t6i vu 12 bai todn thudng gap trong quy hoach, thiét
k€ luéi dién.

3. Bai todn xdc dinh thoi gian dua vao vén hanh cua céng
trinh dién

Pua cong trinh vio sém mot niam hay mudn mot nam cé thé mang lai lgi ich
kinh t&€ cho doanh nghiép, cho nén cdn lam bai todn nay du khé kho.

6.7.3. Phirong phap chung so sanh cac phugng an va luan chung
cong trinh dién

1. So sénh phuong dn

‘Trong bai todn so sdnh cdc phuong dn, néu cdc chi phi khong ddi hoac bién
doi déu theo thoi gian thi diing chi phi vong ddi dé so sdnh. N6i chung thi cdc bai
todn ¢6 v&n diu ur thyc hién truée nim 0, déu ¢6 thé dung chi phi vong doi. Néu
cdc phuong dn ¢6 chi phi khong déi thi-khong c4n hién tai hod chi phi vong dai.

Néu vén diu tre duge dua vio nhiéu 14n trong qua trinh van hinh 1am thay déj
cdc chi phi khdc nhur chi phi cho 6n thét di¢n nang, chi phi cho dé tin cay... thi
phai diing ham chi phi van hinh hang ndm dé so sdnh phuong 4n:

Chi phi van hanh nam t

CP,, =KH, +HB +C AA +C,AP +c, AA (6.82)

— Trong chi phi van hanh ¢é thanh phin chi phi khau hao KH, trong van hanh
cong trinh dién bi hao mon, sy hao mon ndy duge chuyén vao chi phi van hanh.
Sau khi cong trinh hét han sir dung doanh nghiép ¢6 di tién lam mdi cong trinh.
Khau hao nham bao toan vén diu ur.

C6 thé tinh khdu hao nhu sau: :

~ Khiu hao déu; vén ddu tr V, duge khiu hao trong T, nam ké tir nim bit
dau khai thdc, méi nam phai chi cho khau hao:

\'

KH,=— - (6.83
1 T . ( a)

kh
Sau T,, nam thi khau hao xong.
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- Khiu hao tinh theo % cia von diu tu: .
KI{lz aH"'.VI' (6.83b)
V. [d]1a v&n diu tr duge khiu hao.

Chi phi khau hao nim t Ia tdng chi phi khau hao ctia cic vén diu s con
khau hao: :

KH, = > KH, (6.83c)
— HB, la chi phi hoat dong va bio dudng nam t. C6 thé 14y theo hé s6 a,,
HB =a, .V, - - (6.84)

V., 12 téng von ddu w da dua vao dén nam t — 1. Néu cdc phdn tir u6i dien
¢6 chi phi HB khic nhau thi phéi tinh riéng. _

Thanh phan chi phf do mat dién chi cdn dén khi so sdnh céc gidi phdp nang
cao do tin cdy, con & cdc bai todn khdc Iu6i dien c6 do tin cdy tuong duong thi
khong cin tinh 1&i.

Chi phi van hanh hién tai 12 téng cha céc chi phi van hanh hiang nim hién tai
hod, diing d¢ so sdnh phuong 4n: .

N : N '

CP,, = ;epﬂn (—1;'; = ;_(KHl +HB, +c,.AA + cl,.AP)(l—:T)l— (6.85)

Phuong dn ndo ¢6 chi phi van hanh hién tai nho hon 1a phuong 4n t6t hon.

2. Lugn ching kinh té

D¢ loan chitng kinh t€ phai si dung NPV(net present value).

N¢u 1dy thu nhap hang nam do bdn dién trir di chi phi hing ndm ta dugc tién
lii hing nam. _

Hién ta1 hod tién 13i nam rdi 1Ay téng ta duoge tién i cha cong trinh dién (loi
rthuan tuyét doi duge tao ra bdi ven ddu tr) — NPV,

Cac khoan thu, chi va lai cho cong trinh dien goi 1a cdc dong tién té.

Gid tr1 ¢hha cdc dong tién té & nam t 13;

— Thu nhap TN, do bin dién nang(B):

' TN, = A, (6.86)
an 12 gid bén dién ning —d/kWh; A, 1a dién nang bén nam t: :
~ Cic chi phi gom ¢6(C): chi phi van hanh va chi phi mua dién nang:

+ Chi phi van hanh la:
CP,, =KH, + HB, +¢, AA +c, AP, +¢ ,AA,
+ Chi phi mua dién nang: _
CP, =c, A, (6.37)
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A, 1a dién ning mua nam t ciing 13 dién nang ban vi t8n that dién nang di
tinh riéng véi cling gid mua c,. .

Lay thu nhap nam trir di cdc khoan chi dugc gid tri ndm cha dong tién te téng:
day Ia tién 131 thu duge 1 nam.

Hién tai hod dong tién t¢ ta dugc NPV cho mot céng trinh dién finlr:

N ] 1
NPV =Y[TN —-CP, —CP +CL : 6.88
12[ ‘ vt "](1+r)' T a+nn (6.88)

Trong phuong trinh trén c6 CL 1a gi4 tri cdn lai clia cong trinh sau thoi gian
tinh win,

Néu céng trinh dién 12 dong, c6 v6n ddu tu thém vio nam t thi ¢é them thanh
phin chi phi van hanh va khau hao cho vén nay tinh tif nam t.

NPV ding dé luan chiing kinh t& cong trinh dién: Néu NPV clia cong trinh > 0
thi cong trinh ¢6 hiéu qué kinh t€. D€ chic chén, ngoai NPV con phai tinh thém

mot s6 chi tiéu nita dé luan ching nhwr:

~ Sudt sinh 1&i noi bo (IRR), tic 13 sudt chit khau ting véi NPV = 0, néu
r’ >r la sudt chi€t khau thj trudmg thi céng trinh ¢6 hiéu qua.

- Thdi gian thu h6i v8n (payback period): s& nam tinh N’ cho NPV = 0.

=Ty 56 lgi ich — chi phi (B/C): 14y thu nhap hién tai chia cho chi phi hién tai
ta dugc ty 8 1gi ich. Ty s6 nay cing cao thi hiéu qui ddw tw cang l6n.

Ciing ¢6 thé ding NPV dé so sanh phuong 4n, phuong 4n nao ¢6 NPV nho
hon la phuong dn 6t hon.

Luan ching kinh t€ chi chimg t& riing cong trinh di¢n mang lai hiéu qua kinh
t€ cho x& hoi. Mudn biét cong trinh dién ¢ mang lai hieu qua kinh t&¢ cho nha ddu
tu phéi lam luan chimg tai chinh, trong d6 phai tinh dén thué, dén tién vay, tra lai,
cd tifc... Mot cong trinh ¢6 thé 6 lgi cho xi hoi nhung c6 thé khong mang lai lgi
nhuan cho chi dau tr do khong vay duge vén wu dii, do lam phat...

3. Gid thanh tdi dién . _

Gid thanh tai dién hang ndm 14 chi tieu kinh t& quan trong cia uéi dién:

CP

o, = A"'“ [d/kWh] {6.89a)

Neéu luéi dién cap dién cho phu tai khong d6i thi chi phi van hanh hang
nim nhu nhau. Néu khong tinh dén do tin cay cung cdp dién, gid tdn that cong
sudt thi; : '

CP,=a,Vy+ ¢, AA {6.89b)
A = P Trux [KWh] {6.89c)
12 dién nang yéu cdu cla phu tai.

185



P...— Cong suit max cia phu tai
T — Thoi gian sir dung céng suat 16n nhat cia phu tai.
CP, * a,.V, +c, AA '
A P_T_ |
Gi4 thanh tai dién 1a chi tiéu kinh t€ quan trong nhat clta ludi dién vi doanh
nghiép dién mong mudn gid thinh tai dién thip nhit dé ho dugc hudng lgi cao
nhédt. Phin ddu dé c6 gia thanh tai dién ré 13 trong tam cong tdc cia cdc doanh
nghi¢p dign, dugc thuc hién trong quy hoach, thiét k€ va cai tao ciing nhw trong
van hanh lugi dién.

=

(6.89d)

6.7.4. Thdi gian dua cong trinh dién vao van hanh

Trong quy hoach dai va trung han thoi gian dua cac cong trinh vao van hanh
di duge xdce dinh. Tuy nhién ciing vd&i thai gian cdc diéu kién tinh todn ban diu
ciing thay d6i. Do dé ma truée khi xay dung mot céng trinh dién nao ciing phai
ki€m tra lai chinh xdc th¥i gian céng trinh dé phai dwa vao van hanh. Tir thai
diém cdn dua cong trinh vao van hinh s& quyét dinh théi diém bit dau thi€t ké va
thi cong cong trinh.

Van d¢ phai giai dap o dﬁy 12 nén dva codng trinh vao van hanh ndm t hay 14
i 1ai dén ndm t + | tide la cham lai mot nam.

D¢ dua cong trinh vio van hanh & nam t cidn von ddu wrla V, néu 1ii lai 1
nam thi chi can vén 1a V/(1+r). Do d6 néu dira co6ng trinh vio nam t thi sé bi thiét
v€ vén so véi tui lai mét nam 1a:

AV=v- Y VT (6.90)
1+r I+r

Nhing néu dua cong trinh vao nim t thi s& duge 1oi vé gidm tOn théi so véi
10 lai mot nam:

ACsp = Capiy = Can
ACas = Capt — Cam
AChsm = Caamn — Cm\mn
Do d6 diéu kién dé dua cong trinh vio van hinh nam t 1a: Téng lgi ich vé van
hanh 1én hon thiét hai vé von, tic 1i:
ACa, + ACyp + ACps, > V(L + 1)
AC,, +AC,, +AC |
V g
(1+1)
1 duge goi 1a xudt sinh logi ban du. Néu i >1 thi nén dua cong trinh vao nam
t con néu i < thi nén 10i lai mot nam.
Chia y 1a i khong cho biét hi¢u qua chung-ctia cong trinh, vian dé nay giai

Pat: i = aam | (6.91)
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quy€t trong quy hoach. i chi cho biét trong nim van hanh déu tién cong trinh cé
sinh Igi hay khong.

Trong truting hgp ¢6 nhiéu cong trinh nén dua vao van hanh trong mot nam
ma von ¢6 han thi cong trinh nao ¢6 hé s6 sinh lgi ban ddu i 16n hon s& duoge wu
1i&n thue hién trudc. .

. CAU HOI ON TAP

1. Diéu kién kinh t& ky thuat khi lya chon tiét dign day dan? Bidu kién ky thuat
nao chung cho moi Iudi dign, diéu kién nao chi cho dudng day trén khong, didu
kién nao chi cho cap? Gidi thich tai sao?

2. Chi phi vong d6i clia ugi dién gdm cac thanh phan nao? Gidi thich ¥ nghia
timg thanh phan.

3. Vi sao hién tai hoa chi phi vong ddi clia ludi dién?

4. Chj phi van hanh gdm cac thanh phan nao? Vi sao phai khau hao vén dau
tur ban dau?

5. Vi sao khi tinh chi phi cho t8n that cong suat phai tinh dén hé s tham gia
vao dinh?

6. Y nghia clia J,,? J,, phu thudc cac yéu t5 nao?

, F. Visao lugi dién 110KV trd 1én, day dan chon theo J,, ma khéng chon theo

tdn that dién ap? _

8. Vi sao lu’c’!iﬁcép dién trung ap chon tiét dién theo J,, con |udi dién ap trén
khong chon theo ton that dién ap? )

9. Khi nao chon day dan theo dicu kién toan Iudi dién cling mét tiét dién hay
khéi fugng kim loai mau nhé nhat? M&i cach chon ¢é Igi ich gi? :

10. Khi nao chon ti€t dién theo dong dién phét néng cho phép?

11. Vi sao khi chon tiét dign day dan theo didu kign phat néng phai phéi hap
véi thiét bi bao va?

12. Vi sao khi chon cong suét may bién ap khdng tinh dén tdn that dién nang
ma chi tinh d&n vén dau tu?
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Chuong 7
VAN HANH LUGI PIEN

7.1. NHIEM VU VAN HANH LUG! DIEN

7.1.1. Cong tac van hanh Iudi dién
Cong tic van hanh luéi dién gém cdc cong viéc:

1. Diéu khién lu6i dién dang 1am viéc trong ch€ do x4c lap binh thudng theo
chuong trinh di chuén bi trudc,

2. Xir 1y cdc tinh hudng sur c6: ngdn mach, thiét bi phan phSi dién bi hong
dot nhicn do gia hod, do thai tiét hodc cdc yéu t6 nglu nhién khdc,
3. Lap chuong trinh van hanh ngén han: tinh toin chon so dé van hinh cia
luéi dién, tinh chinh dinh thi€t bi diéu khién, bio vé...
4. Sita chiia, bao dudng dudng day, tram bién dp...
5. LI'hue hi€n cdc cong tic cai tao, nang cap ludi dién.
Chi phi cho 4 hang muc ddu la chi phi hoat dong va bio dudng,

7.1.2. Muc dich cta van hanh luéi dién
1. Bam bao chat lugng dién 4p.
2. Dam bao dé tin cdy cung c4p dién hgp 1y cho phu tai.
3. Ddm bdo hi¢u qua kinh t€ cao: tén that cong suat trong ché do max vi tén

that dién nang thap nhit, ph6i hop véi ngudn dién dim bao chi phf san xuit nhd
nhat.

4. Pam bao an toan cao cho Gt dien lrong ché& d¢ binh thudng ciing nhu
sy cO

7.1.3. Cac thiét bj dung cho muyc dich diéu khién Iudi dién
1. Dé diéu khién ché do binh thuong

— May cit, dao cdch ly, dao cach ly ty dong.

— Thiét bj di€u chinh dién 4p: may bién 4p diéu 4p dusi tai, miy didu chmh
dién 4p, mdy bi&n 4p diu dp ngodi tai.
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— Tu bd doc, fu bl ngang, khing bi doc, khidng bil ngang.

— Thié€t bi FACTS: Tu bl ngang SVC (hinh 7.1), t bb doc,... diéu khién ty
dong, tic thoi bing tiristor.

— Thiét bi can bang pha hay loc cic song hai bic cao cila dién dp, dong dien.

Céc thit bi d6ng cat va diéu chinh c6 thé didu khién tr dong theo chuong
trinh cho trude, digu khién du6i tai tir xa, didu khién ngoai tai tir xa hodc tai chd
bai cdc nhdn vien didu do.

2. D€ bdo vé va diéu khién khi su cé _

— Bao v¢ ra le, thi€t bi tu déng lai dudng day dién;

— Mdy cat, dao cdch ly tu dong;

— Tu déng nguén dy trit, tw dong xa thii phu tai... :

Cic thi€t bi di€u khién c6 thé diéu khién rieng 1¢ hoac tich hgp trong hé
théng SCADA (he thong diéu khién gidm sit va thu thap dit liéu — Supervisory
Control And Data Acquisition).

Budng day

May bién ap : May bién g%
dién ap

Van pigu [
Tiristor 7 khién 0
Chi dinh
thoéng s6
B ty . B6 khang dién
Hinh 7.1 -

7.1.4. Phuong thirc van hanh Iugi dién

Céc tdc dong diéu Khién gém 2 loai: Didu khidn cdc thong s6 che do: dong
cong sudt tdc dung va phan khing trén cic dudng day, dién dp cdc niit, d€ dat cdc
muc tiéu ndi trén bing cich: '

— Thay d6i céu tric ludi dien: thay déi s6 phan tir chinh 12 dudmg day dien va

189



miy bién dp.... tham gia van hanh, thay ddi so d6 néi day cla luéi dién, vi du: cit
bdt médy bi€n dp trong ché d non tai, dua dudng diy dién ndo d6 vao trang thdi
bao dudng hay du phong.

~ Thay déi thong s6 ctia cdc phan tir diéu khién duge trén ludi dien: dien trd,
cam khédng, hé s3 bi€n ap, trang thdi b, khing b, thong $6 ciia cdc thiét bj tu
dong, thong 58 chinh dinh ro le... $6 lugng va chélt lugng cdc thiét bi didu khién
quyé&t dinh hi¢u qua diéu khién. '

Piéu khién ludi dién chia 1am 2 giai doan:

— Didu khién tdc thdi nhe cdc thiét bi didu khién ty dong nhu: diéu chinh
kich tir & mdy phdt, SVC, ra le ty déng lai, 1 déng ngudn dy trir, mdy bi€n dp
diéu 4p dudi tdi tr dong, dao cdch ly tu dong... Céc thiét bi tv dong theo ddi lién
tuc thong s3 ché do can diéu khién vA ty dong thay déi trang thdi mbi khi cic
thong 6 ché€ do bién thién qua gidi han cho phép.

Piéu khién utc thdi nhim bao dim an toan cho luéi dién, ddm bao do tin cay
cung cdp dién cho cde phu tal yeu cdu d¢ tin cdy cao, chit luong dién dp;

— Diéu khién cham do nhan vién van hinh thuc hién: dam bao chat lugng
dién ap, do tin cay cung cap dién, giam t6n (hit dién ning. Piéu khién chim c6
thé thuc hién thudng xuyén timg gid dudi tdi hodc theo mia trong nam, ngoai tai.
Vi du: thay déi dau phan 4p clia mdy bign dp c6 diéu dp dudi tai déng cit tu bi,
khing bii... déng cit mdy bi€n dp, thay déi ddu phan dp cia mdy bién 4p diéu dp
ngoai tai.

7.2. BIEU CHINH DIEN AP TRONG LUG! DIEN

7.2.1. Chit lugng dién ning |

Chat Yugng dién nang gam ¢6: chat lugng dién dp va chit lugng tan so.

1. Ché't lugng-tin sé

Chat lugng tdn 56 duge ddnh gid bing:

— Pa 1éch tan s0 so véi tin s6 dinh mitc Af = (f - £,,)100/f,,,

— D6 dao dong tdn s6: dic trung bdi do léch gida gid tri 16n nhit va nho nhat
cla tan 50 khi tan $8 bign thién nhanh véi toc do 16n hon 1%fs.

Tin s6 duge dim bao bing cdch didu khién can bang cong sudt tic dung
chung trong toan hé théng dién, thuc hién trong cdc nhd mdy dién.

2. Chét lugng dién ép

Chilt iugng dien dp gom 4 chi tiéu co ban:

a) D¢ léch dicn dp so voi dién dp dinh nuic cia ludi dién
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U = Euﬂ“-loo [9%] (7.1)

dm
U la dién dp thyc 1€ irén cyc cic thiét bi ding dién. SU phii thoa man diéu kién:
SU < 3U <3 (1.2)
3U”, 8U” la gi6i han dusi va trén cla do lech dien dp. .
Nguyén nhan gay ra do léch dién 4p: t6n that dién 4p trén ludi dién, su bifn
i theo thdi gian cla phu tdi dién,
Bicn 4p dnh huong dén cong téc cia thiét bi ding dién:
Khi di¢n 4p qud cao lam tang dong dien trong thiét bi ding dien, tang do

phdt néng lam gia hod cdch dién, din dén giam tudi tho cha lhlé’t bi ding dién va
ca thi¢t bi clia luéi dién.

Con khi dién 4p thap quéa 1am cho céc thiét bi ding dién giam céng suit nhat
12 den dién. Di¢n dp thdp cling gay ra phat néng phu cho thiét bi dung dién quay,
lam gidm tudi tho v nang sudt cong tdc, lam hong san phim... néu thap qud nhiéu
thi€t bi dung dién khong Iam vice duge.

Den dign 12 thiet bi nhay cam nhat v6i sy bi¢n thien dién dp, d& chdy khi dién
dap cao va gidm do sang khi dién dp thap. .

Do léch dién dp 1a tidu chudn dién 4p quan trong nhat anh hudng 16n dén gid
thanh HTP,

Gi6i han cho phép cha dé tech dicn dp duge quy dinh & Viet Nam 1a +5% so
véi dién dp dinh muc. O céc ving néng thon cho phép +5% hoic — 10%.

Céc thiét bj di€u chinh dién dp trén ludi dién nhim dam bao doé léch dlén ip
trong gidi han cho phép.

b} Do dao dong dién dp

Su bi€n thién nhanh ca dién 4p duge cho boi cong thite:

AV = Umax ‘_Umin IOO {%] (’?3)

i

Téc do bién thién s U, d€n U,;, khéng nhd hon 1%/s

Nguyén nhan gay ra dao dong dién ap 1a: khdi dong clia cdc dong co, ché do
lam viéc ciia mot 8 thiét bi cong nghé, déng cit tu biv... ,

Dao dong dign dp gdy dao dong dnh sdng lam hai mit ngudi lao dong, gay
nhiéu radio, TV va cdc thiét bj dién ti... '

Dao dong dién ap cho phép trén cuc cic thiét bi chiéu sdng:

, AV <1 +6/n (7.4)
n 12 56 dao dong trong 1 gid.
Theo ticu chudn nay néu 1 gis ¢6 1 dao dong thi bién do dugc phép la 7%.
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D61 véi cac thi€t bi c6 su bién ddi dot ngdt cong sudt trong van hanh chi cho phép
AV dén 1.5%.

Con déi vai cic phu tdi khac khong duge chuin hod, nhung néu AV 1én hon
15% s& dan dén hoat dong sai clia khdi dong tir, va cac thiét bi didu khién.

Ti¢u chuén dao dong dién dp con duoc cho dudi dang dd thi nhu trén hinh 7.2.

AV, %

5

N
4 N
-
] '\\
h,
3 i~y
.\"l\
2 o,
} ™ =
[,
1 N

4 6 1020 40 B0 12046 10 20 4080 120 46 10 20 40 50m
L0000 v oy ey okl o a il
02501005 0,020,008 0,47 005 020,008 Q1705 0,02 AT -

Gid | Phat | Giay |
~

o L I

Hinh 7.2

AT la khoang thoi gian giita 2 14n dao dong k& 1i€p; m la s6 dao dong trong
1 gid. '

Bi¢n phép giam d6 dao ddng 1a thi¢t k& ludi dién ding, tinh dén céc dao dong
dién dp co thé, han ché bien do clia cdc dao dong dién dp dudi mic cho phép.

¢) D¢ khong doi ximg

Phuy tdi cdc pha khong déi xiing din dén di¢n dp cdc pha khong doi xing, sy
khong d61 xdng nay duge dac trung bdi thanh phin thit ty nghich U, va thi i
khong U,cla dién dp. Trén hinh 7.3a cho thdy thanh phédn thit tv nghich lam cho
di¢n dp day va pha déu khong ddi xvmg, thanh phédn thi ty khong 1am cho dién 4p
pha khong ddi xiing con dién dp day vin d6i xdimg (hinh 7.3b).
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Dien ap khong d&i xing lam giam hiéu qua cong tac va tubi tho cla thiét bi
diing di¢n, giam kha nang tai cia ludi di¢n va ting 16n that dién nang. .

Ticu chudn quy dinh trén lu6i sinh hoat U, khong dugc vuot qud gt tri lam
cho di¢n dp thue trén cyc thiét bi dung di¢n thdp hon gid tri cho phép. Trén cuc
thict bi ding dié¢n 3 pha d&i ximg U, va U, khong duge vugt qua 2% U,,. Trén cuc
cac dong co khong ddng bo U,cho phépduge xdc dinh riéng theo dléu kién phat
ndng va cé thé 16n hon 2%.

Bi¢n phap khic phuc hién tugng khong déi ximg ctia dién zip Ia céc thiét bi
can bang di¢n 4p.

d} Bo khoung sin

'Céc thi¢t bi dung dién ¢6 dic tinh phi tuyén nhu: bd chinh luuy, tiristor... lam
bi€n dang dudng do hj dong dién din dén bién dang d6 thi dién dp, khién nd
khong con 1a hinh sin nita, xudt hién cic séng hii bac cao U, I, Cic séng hai bac
cao nay gép phan lam gidm di¢n 4p trén dén dién va thiét bi sinh nhiét, lam tang
thém 16n that st tir trong dong co, 160 thit dién moi trong cich dién, tang t6n that
trong luGi dién va thi€t bi ding dién, gidm chi tiéu kinh 1€ — k¥ thuat cha hé théng
cung ¢ap dién, giy nhiéu radio, TV va cic thiét bi dién tir, diéu khién khic...
~ Tiéu chudn quy dinh:

U, =

=

2, U <5%U, (15).
=357

U, tri hicu dung cua sdng hii bic nhat cla dién ap.

Bién phip khac phuc 1a diing céc thiét bi loc séng béc cao.

Trong cic ticu chudn chat luong dien dp trén day, do lech dién 4p so véi dién
ap dinh miic 13 ti¢u chudn co bin. Diéu chinh dé léch dien 4p 1a cong viec khé
khan nhat, tén kém nhit, duge thue hién déng bd trén toan hé thong dién. Cic tiéu
chudn con lai ¢6 tinh dia phuong va duge diéu chinh cuc bo & xi nghiép. ..

Chat lugng dién dp duge dam bdo nhd cde bién phip diéu chinh dién 4p trong
luét dién truyén 1ai va phan phdi. Cde bién phdp diéu chinh di¢n 4p va thiét bi cdn
thiét dé thuc hién duge chon lya trong quy hoach va thiét k& 1uéi dién va duoc
hoan thién thudng xuyén trong van hanh, cdc tdc dong diéu khién duge thuc hién
trong van hanh gom c6 cdc tic dong dudi tdi va ngodi tai. Diéu khién dudi tai
duge thue hién ty dong hoiic bing tay tir xa hoac tai ché.

7.2.2. Muc dich va phuong thirc didu chinh dién ap

1. Muc dich diéu chinh dién dp
Muc dich diéu chinh dién dp la:

a) Pdm bdo dg léch dién dp trén cite thiét bi dung dién trong tiéu chudn
b} Gidm tén thdt dién ning
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Tén that cong sudt va tén that dién nang phu thuéc manh vio dién 4p.
Ta c6 cong thic tinh t6n thét cong suat:

2
AP:P +Q

Néu nhur P va Q bién thién nhd thi AP ty 1¢ nghich v6i binh phuong-dién dp
trong ludi dién cao dp, néu dién dp van hanh cing cao thi t6n thil cang nho.

O s dién trung, ha 4p mifc gidm AP con phu thudc vio su bién thién cia
cong sudt thyc ding theo dign 4p, nhiéu trudng hop dien dp thp ¢6 loi hon. O
ludi dien 500kV con phii xét dén tdn that ving quang, tn that nay ty le thuan véi

dién dp, khi thoi tiét 161 tSn that vang quang nho thi dién 4p cao c6 lgi, nhung khi
thot tiét xau dién dp thap ¢6 lgi hon.

c) Bdm bdo an toan cho ludi dién va hé théng dién

Thiét bj phan ph6i dién: mdy bién dp, thi€t bi déng cét, sit cdch dién... trong
ch& do lam viéc binh thudmg chi ¢6 thé chiu duge dien 4p max khodng tir 5 dén
10% dién dp dinh mijc. Do d6 phai didu chinh dién 4p sac cho khong vuot qud
216t han cho phép.

Do1 v4i nit tai 1dn va he lhong dién, dlen ap anh huéng dén 8n dinh dién dp
va én dinh tInh nén clng phai chii ¥ khi diéu chmh dién dp.

2. Phuong thizc diéu chinh dién ap

Xét luéi dién trén hinh 7.4.

R. X=X — 1, U,
0.U, X=X,R 1, U, 0, U, “XL X !
| 1 H
qga— PotiQy > =
Pyt jQ, PP, l ot g p=p, ~XL oo —
=Q * = 5 +j
1 P+]Q, Q=Q,Q, 1+ Iy Q,
Bu doc Bd ngang
a) b)
Hinh 7.4

Diéu chinh dién dp & day 1a diu chinh modul clia dién 4p . Nhu da phan tich &
chuong 3, modul dién 4p chit y€u do thanh phén doc truc cia dién 4p quyét dinh.
Di¢n dp U, tai niit 1 khi biét dign dp U, tai nit ngudn 0, bo qua tén thit cong
suat trén dudmg day la
PR +QX
U

U, =U,- (7.6a)

a
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Ta thay dién 4p ndt 1 phu thudc vao:

—Dién ap ngudn U,; "

— Dong cong suit phan khdng Q va tic dung P urén ludi dién;
- —Dién tr¢ R va cam khédng X cla luéi dién.

Nhu vay muén diéu chinh dién 4p tai niit 1 ta c6 thé tdc dong vao 3 thanh phdn:

* Dién dp mit nguén U,
. * Dong céng sudt phan khdng Q va cong su4t tic dung P.

* Dién tr¢ R va cam khéng X cla lugi dién. .

Trén ludi dién cao va siéu cao 4p: dién trd nhd hon nhiéu so vdi di¢n khing

do d6 ¢6 thé viét lai phuong trinh trén; -
U =u,- &

¢

Ta thay dién dp trén cic niit hé théng chi phy thudc vao dong cong sudt phin
khing Q.

(7.6b)

- O 1udi dién dién 4p thdp hon, dién dp phu thudc ¢ vao ddng cong sudl tic
dung. Tuy nhién c6 thé thdy ngay 1a khong thé diéu chinh dong cong suat tic
dung vi d6 1a cong sudt yéu cdu cha phu tai.

bién trg cla luéi dign trung, ha 4p c6 dnh hudng dén dién dp nén c6 thé chon
tiét dién day d€ bao dam dién-dp, con trén ludi dién cao va siéu cao ip dién trg ft
anh hudmg dén dign 4p do diing day ti€t dién 16n, nén khong chon tiét dién theo
t6n that dign 4p ma chon theo diéu kién kinh 1&.

Nhur vay diéu chinh dién dp phdi dua chii y&u vao didu chinh dong cong sudt -
phan khdng hay chinh x4c hon 1a diéu chinh can bing cong suat phin khang trong
ludi dién vi cam khdng X. _

N€u nguén dién 1a may phét dién thi dién 4p trén circ cia né duoc diéu chinh
bang céch diéu chinh dong dién kich thich (goi it 12 didu chinh kich tir).

N€u ngudn 12 mdy bién 4p trung gian thi diéu chinh bing cdch didu chinh
dau phan dp. Diéu chinh ddu phan 4p 12 diéu chinh dong cong suat phan khéng,
mudn diéu chinh thanh cong thi lu6i dién phai ¢6 di ngudn cong suat phan
khing.

Dong cong suét phin khing Q trén lui dién duge diéu chinh bing cdch dat
tu bl (bu ngang — hinh 7.4b) tai nit tai 1am gidm dong cOng sudt phan khing lay
tlr nguédn:

Q=Q,- .
. Con dién trd va cam khdng thi duge chon trude theo didu kien dién dp, déi
v&i cam khdng X né€u qud 16n ¢6 thé dung 1y bt doc (hinh 7.4b) dé giam bér:
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X=X, ~X¢
X,.: cam khdng ciia dudng day dién
Xc: dung khdng cila tu dién.

biéu chinh dién dp trén ludi dién ¢6 thé thye hign dudi tai trong khi ludi
dién dang lam viéc hodc diéu chinh ngodi tai: dimg céng tic cha lugi dién dé
diéu chinh. N&u viéc diéu chinh phai thuc hién nhiéu 14n trong ngay thi phai
diéu chinh dudi tai, n€u trong ! niam mdi cin diu chinh mot vai Ian thi nén
diéu chinh ngoai 11 vi 1y do kinh t€. Trong thue t& viéc diéu chinh dugc két hop
gitta 3 hinh thitic:

— Diéu chinh ty dong theo thdi gian thuc: nhim dép mg tic thai cic bign
thién nhanh cia dién dp bao dim an toan cho hé théng dign. D6 1a diéu chinh
kich tir & mdy phat, diéu chinh diu phan p tv dong & cdc may bién 4p trung gian,
di€u chinh & mdy bu tinh SVC.

— Diéu chinh dudi tai bing tay: diéu chinh ddu phan 4p & mdy bién ip trung
gian, tu bu.

— Diéu chinh ngoai tai; diéu chinh diu phin i4p & mdy bién 4p phan phsi,
‘mdy bién dp trung gian, tu bl ngang, ty bi doc.

Néu udi dién ¢é dudmng day 500kV thi con phai ding thém khing b ngang
dé diéu chinh dién dp cho dudng diy nay.

3. Phén cdp diéu chinh dién dp

Diéu chinh dién 4p trong ludi dién duge phan chia lam 2 cip:

a) Cap hé thong dién

Muc dich diéu chinh dién dp cva cdp nay la:

— Giir dién 4p ¢ ddu vao cdc tram trung gian trong cdc ché do van hanh sao
cho viéc diéu chinh dién dp & cap [udi phan phdi duge thuin igi.

— Giam t6n that dién nang.

— Pam bédo an toan cho he théng dién va ludi dién.

b) Piéu chinh dién dp ¢ husi phan phoi

Muc dich: :

— Pam bao chét lugng dién 4dp cho phu tai.

— An toan cho luéi dién. '

— Giam ton that dign nang.

7.2.3. Diéu chinh dién ap trén Iudi hé théng va truyén tai

Tren ludi dién h¢ théng va truyén tai ¢d cdc thi€t bi diéu chinh dién ap:
- Mady phat dién.
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— Ty bl ¢8 dinh va ty bl diéu khién don gian theo bic.

— Midy bil tinh SVC. -

— Khdng bi.

— May bi€n dp diéu dp ngoai tai va dudi tai,

Céc thi€t bi nay duge chon vé cong sudt, vi tri vl cdch thitc diéu khién theo
tiéu chudn t6i wu: dim bao diéu chinh dién 4p hiéu qua va ¢4 gid thanh ré nhat.

Qud trinh diéu chinh dugce chia lam 3 giai doan:

— Diéu chinh cdp 1: do cdc thiét bi ty dong thyc hién tic thi: didu chinh
kich tir, SVC... nham dam bao mifc dién dp an toan cho hé théng trong moi tinh
huéng.

- Piéu chinh cép 2: diéu chmh ch&m hon bang tay hodc tv dong nhim dua
dién dp vé mic yéu cdu, cic didu do vién tién hianh diéu chinh bing tay, tir xa
hodc tai ché cdc ddu phan 4p clia cdc mdy bién 4p, dong cit tu biv... sao cho dién
dp & cdc niit kiém tra trén ludi hé théng dat duge gid tri yéu cdu.

~ Diéu chinh cdp 3: diéu chinh dé giam én that dién nang, didu chinh nay
thuc hién cho cdc ché d6 xdc 1ap kéo dai, nang dién dp 1én mic trdn dé giam tén
that dién nang. Riéng dudmg day 500kV phai tinh dén t8n that ving quang khi
di¢u chinh dign dp, néu trdi x4u neén gii dién 4p thdp dé gidm 18n that ving quang
vl t6n thdt nay khi thai tiét xdu rit 16n. '

7.2.4, Piéu chinh dién ap trong ludi phan phéi

1. Dg léch dién ap trén cuc thiét bi diing dién

Muc dich cha diéu chinh dién dp trong LPP 13 dam bao chat luong dién
ndng cho phu tai di¢n, trude hét la do léch dien dp so vdi dinh miic trén cuc céc
thiét bi ding dién. Do lech dién dp 14 tieu chudn chung, quan trong nhit cho
moi phu tii dién, dugc diéu chinh chung cho moi lu6i phan phéi dign. Con céc
tiéu chuén khéc 12 do dao dong, do khong ddi xing va do khong sin c¢6 tinh cuc

b6 duge han ch€ dén mic cho phép nho cdc bién phdp diéu chinh cuc bo &
nhitng noi cdn thiét.

b6 lech dién dp so véi dién dp dinh mitc duoc tinh nhu sau:

SU = (—J—;JJJ—% 100 [%] ' (1.

dm
U 1a dién 4p thye 1€ trén thiét bi ditng dién.

Tiéu chudn chat lugng dién 4p (CLDA) quy dinh: D6 léch dién 4p trén cuc
thi€t bi dung dién khéng duge vugt ra ngodi pham vi cho phép:

U < sU < s {7.8)
dU", 8U" dugc quy dinh bdi tieu chudn CLDA. Thudng 38U =~ 5%, 8U* = 5%.
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2. Ddnh gid chdt lugng dién ép trong ludi ha dap

LPP - HA cip dién cho dai b6 phan thiét bi ding dién. Trong LPP ha 4p ché
nao ciing cé thé ddu thiét bi ding dien, do d6 trong toan LPP ha 4p va trong moi
thoi gian dién 4p phai thoa min tiéu chudn:

3U <8, < SU* | . (7.9)
x — dia diém; t — thdi gian.

Tuy nhién ta bi€t ring ¢6 2 vi tri va 2 thivi diém md & d6 néu CLDA duge
dam bao thi ciing s& dugc dam bao trong moi dia diém va thdi gian con lai. P6 1
di€m ddu (diém B) va diém cudi 1udi ha ap (diém A, A diém c6 dién 4p thip nhat)
(hinh 7.5) trong 2 ch€ d¢ phu tai max v min. Phéi hop cic didu kién trén ta viét
dugc 4 tiéu chudn, trong dé quy udc s6 1 chi ché d6 max, s6 2 chi ché do min:

6U < 3U,,< 8"
U™ < 8U,,< 38U
8U™ € 38U, < 8U*
8U" < 8U,, < SU* | (7.10)
_Thé hién trén dé thi ta thay do léch dién dp phai luon nam trong ving gach
chéo trén hinh 7.5 goi la mién chat lugng.

B A
§UB 6Uh
o : -
P I,.-’"/ - o
aU- -
Hinh 7.5

Néu sir dung tiéu chudn (7.10) thi phai do dac dién 4p & ca 2 diém A va B
trong 2 ché€ do max va min. Trong d6 diém A rat khé xdc dinh, mat khéc nhiéu
khi chi cdn ddnh gid k§ theat lu6i phan phai trung 4p. Do d6 ta c6 thé quy déi vé
danh gid chét luong dién 4p chi & diém B 12 diém ddu cla ludi phan phéi ha dp
cling 1a thanh cdi ha 4p cia tram phan phéi.

Ta blé’t: SUAI = SURI _AU|{|
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AU}, 1a ton that dién dp trén ludi ha 4p.
Thay vao (7.10): 83U < §U, — AU, < 8U*

aU™ < §U,, — AU, < 8U*

oU™ < 8U, < 8U*

U™ < 8U,, < 8U*

Hai bat phuong trinh trén 12 tiés chudn ddnh gi4 chat lugng dien 4p & diém A

quy vé B, 2 bt phuong trinh sau 13 tiéu chudn danh gid chat luong dién 4p &
chinh diém B.

Chuyén AUy, va AUy, 0 2 bét phuong trinh diu sang hai vé:
SU™ + AU, £ 8Uy, < 8U* + AUy,
U™ + AUy, < 8U,, < 8U” + AUy,
oU™ < 8l < U
oU < 8Ug, < 8U*

Ta nhan thdy néu 2 bat phuong trinh trén thod man v€ trdi thi 2 phuong trinh
sau cling thod mén, cdn néu 2 phuong trinh sau thod man v€ phai thi 2 phuong
trinh trén cling thod man do d6 tiéu chudn chat lugng dién dp chi con la:

U + AU, € 8U,, < 8U°
U + AUy, € 8U, < 8U° (7. 12)

Hinh 7.6 1a d6 thi biéu dién tiéu chudn (7.12), ch& d6 max Ung véi cong suat

max P,,., cdn ché€ dé min u‘ng vdi cong sudt min P, ctia phu tai.

Mién CLRA

GU’ . Ey o .\ o

AUH, AUH,

sl

Hinh 7.6

Tieu chuén nay dugc 4p dung nhy sau: Cho biét AU, vi du = 5% theo tiéu chudn
16n that dién 4p trong LPP ha dp. Biét P,,, P, ta tinh dugc AUy = (Pra/Pora) AUy, saut
d6 lap d6 thi dédnh gia CLDA nhu trén hinh 7.6.

Sau d6 do dién &p trén thanh cdi tram phan phéi trong ch€ d6 max vi min
tinh Uy, va Uy,. Dat 2 diém nay vao d6 thi r6i n6i chiing bing 1 dudng thing, dé
la dubng dién 4p thuc t€. Néu dudng ndy nim gon trong mién chat lugng thi
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CLBA cia LPP la tot (dudng 1). N&u ¢6 phan nim ngoai mién CLDA nhu dudng
2 va 3 thi CL.LDA 13 khéng dat yéu cau. Tuy theo vi trf ciia dudng dién 4p mi ¢6
thé rit ra cdch thic diéu chinh, Vi du: dudng 2 khong dat yéu ciu nhung c6 thé
cai thi¢n bang cédch thay doi diu phan 4p ¢ dinh ciia MBA phan phdi, cu thé 13
diing ddu phan 4p cao hon, dutmg dicn 4p s& tinh (ién 1én phia trén va di-vio mién
CLDA. Trong truong hop dudng 3 thi khong ihé thay déi ddu phan 4p ¢6 dinh dé
cai thién duge, vi néu ché do max duge cai thién thi ch€ do min s& bi hong. Trong
trudng hop nay chi ¢é thé ding bién phip Xoay ngang dudng dien dp bing cdch
diéu dp dudi tai & tram trung gian, hodc diing i bit ¢6 didu chinh.

3. Dién bién dién dp trong ludi dién

Xét ludi phin phdi trén hinh 7.7.

O ch€ d6 max, nhd diéu 4p dudi tai & tram TG, dién 4p didu ngudn dat do léch
E,. Ton that dién 4p AUy, lam dién dp trén thanh c4i trung 4p cia tram PP giam
xudng (dudng 1), nhung nho ¢b ddu phin dp c6 dinh & MBA PP nén dién 4p ting
1én thém E,; ¢ ddu ra cha MBA PP, dién dp lai tut xudng do tdn that dién dp trong
MBA PP AUj,; & diém A cudi LPP ha dp, dién 4p xudng tha'p‘ nifa do 16n thit dién
dp trong ludi ha ap AUy,.

AUg
'? AUra . ®% AUy
8Ug 8Ua

1- ¢hé& 85 max; 2- ché ddo min

[»=}
>

Ep=75
5 2td N Taven=4
-\?&./ |
E,=0 . Allgo=2 AUpz ‘
¢ =T 7/ " AU
AUppy= 3% m = m === - ' = ———
82 Ep=75 A AUyy=25
Mién CLON AUy =5

Hinh 7.7

O ché do min cling twong twr (dudng 2). PO tang dp E, do dat diu phin 4p ¢o
dinh gir nguyén gid tri cho ché do min. '

Néu duding dién dp trong ludi ha 4p nam gon trong mién CLDA (mién gach
chéo) thi CLDA cuia luéi 1a tot, nguoc lai 13 khong 6t, can phat thuc hién cdc bién
phdp diéu chinh.

Tir so d6 c6 thé 1ap cdc biéu thitc tinh todn:
8Up, = E, ~ AU + Ep — AUy,
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3Up; = E; — AUy, + Ep — AU,
dU,, = Up — AUy,
0Uy,; = Uy, ~ AUy, (7.13)

4. Phuong thic diéu chinh dién dp trong LPP

a) Phiuong tute chimng _

Trong cidc cong thite (7.13) ta nhan thdy chi ¢6 t6n that dién dp trong mdy
bi¢h dp phan phdi 1a khong thé thay ddi dugc, con til ca cdc thanh phin khdc déu
¢6 thé thay déi d€ didu chinh chat fugng dién 4p.

Cic bién phip diéu chinh dién dp la:

1. Di¢u chinh dién dp ddu ngudn E, va E, bang cdch diéu 4p dudi tai tu dong
hodc bing tay & MBA trung gian. Trong mot s6 trudng hop ciing c6 thé dat diu
phan dp ¢ dinh & cic tram nay nhtmg néi chung 13 phai ding mdy bién dp c6
didu dp dudi tai.

2. bat ding dau phin dp ¢¢ dinh cla mdy bién dp phin phoi dé dat duge do
ting thém dién dp E,. .

3. Lua chon ding day din d€ di¢u chinh t6n thit dién dp tén ludi phan phoi
trung va ha dp. AU trén i trung dp vi ha dp phai nho hon tdn that dién dp cho
phép tuong ing AU, Al

P6 1a 3 bién phdp chinh duge sir dung phéi hop dé diéu chinh dicn dp.

Trong 6 it vudng hop riéng m2 céc bi¢n phdp ndy van khong du hidu qua thi
c6 thé diing cic bién phap phu thém la:

4. Bu cong suat phan khing & phu tii.

5. Bu doc trén dudng day trung ap.

6. Ding cic mdy diéu chinh dién 4p.

b Tiéu chuin didu chinh dién ap

Do tang dien dp E,, Ey: ¢o 2 loai diéu chinh:

- Di¢u chinh khéc thudng: giir dién dp ¢ ddu ngudn lu6i phan phdi trung dp
(thanh ciii ha dp cla tram trung gian... } ¢ ché dé max: E, = 5%, & ché dé min
E,= 0%. Trong tinh todn, chon gid tri gdn nhit ¢6 1hé theo diu phan dp thue cla
ctia mdy bién dp.

Di¢u chinh ndy diing cho phu tai sinh hoat, phy tdi do thi, néng thon cé do
chénh léch phu tdi max/phu tai min cao. Thoi gian cGa cdc ché do xdc dinh theo
di¢u kién cy thé cOa ludi diéan.

- Dicu chinh thudng: gitr di¢n dp & ddu ra ram trung gian trong ché do max
vit min bing nhau, gid tri cy thé ty thude két cau ludi dien va dé thi phu tai,
trong cic khodng thoi gian khdc nhau gid tri nay ¢6 thé khiac nhaw. Diéu chinh
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nay dung cho luéi dién cong nghiép cdp dién cho phu tai c@ d6 thi gin bing
phang.

¢) Tén thdt dién dp trén ludi dién phai bing hoac nhd hon gid tri cho phép,
da trinh bay trong chuong 6.

d) Ddu phan dp citla mdy bién ap phéan pho: duge chon theo so d8 ludi dicén
va 2 tiéu chudn trén.

5. Diéu chinh dién dp & méy bién dp trung gian
Tét ca cdc mdy bi¢n dp dién lyc déu c6 bo phén diéu chinh dién dp, c6 2 loai
diéu chinh dién dp c6 thé l1a:

~ Biéu chinh ngoai tai, khi diéu chinh phai t:at tai, diéu chinh mot 90’ 1dn
trong nam.

— Diéu chinh dudi tai bing tay hodc tir ddng.
a) Mdy bién ép diéu dp ngoai tdi
May bign dp di€u dp ngoai tai c6 5 ddu phan dp & dinh nhu trén hinh 7.8.a.

S 2 .
Ue U U U U
H o3 Lo
_2x2,5% — 2 g ' c ;I ,’ ¢ v
-2.5% -1 AU,
._._..' 0
+25% 4 -
+2x2,5% 2
a) b}
Hinh 7.8

Cac dau phén dp duge bS tri phia cao dp, ddu phan 4p 0 13 ddu gita cho hé 56
bién dp Ky= Ugsn/Uiiam trong ché do khong tai.

Khi dung daw phan 4p n hé s6 bién dp K, ting n.ey/100 con khi dung ddu
phan 4p — n hé 58 bién 4p giam n.e,/100 so v6i K, e, 1a d6 tang, giam dién 4p, voi
méy bién dp c¢6 ddu phian dp ¢§ dinh thudng ¢, = 2,5%.

UCr.Tm (I T n'z’SIIOO) . Upn(in]
Ullllm U

U_... =Ug.(l £ n2,5/100) (7.15)

palznl

K

.. =K, (1£n.2,5/100) = (7.14)

Him

U aany 12 dién dp clia ddu phan dp + n, ¥ nghia clia n6 1a: trong ch€ do khong
tai cua mdy bi€n &p n€u mudn cé dién dp phia ha 1a Uy, khi diing ddu phan dp +

n thi phai dat vao phiacao U, -

Gia tri cia Ug,, va Uy, phu thude vao foai may tang hay giam dp v nha ché tao.
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Mdy bién dp giam 4p c6 U, = Uy clia 1uéi dién phia cao con U = 1,05
hoac 1,1.Uy, cia 1uét dién phia ha. '

Vi du 7.1. May bién 4p ha dp 2 day cudn 16000kVA — 110/11 ¢6 nghia 12
Uggm = 110kV; Uy, = 11kV. Vi may bién ap nay ta tinh duge U, (n): ’

Pidu phan ap Uoaeem™ Ucam(12n.2,5/100)
+2 115,5
+1 112,75
0 110
-1 107,25
-2 _ 1045

b) Mdy bién dp diéu dp duséi tdi

Céc loai mdy bi€n dp diéu chinh dién dp dudi tai:

~ MBA ngudn thudng dugc trang bi diéu 4p dudi tai (DADT) cho phép thay
doi ddu phan dp trong van hanh dé dat dien 4p ra cn thiét. Thay d6i ddu phan 4p
tic 1a tang hodc gidm s6 vdng day nhat dinh cla cuén cao ap do d6 lam thay déi
heé 56 bién 4p. ‘

€6 2 loai diéu dp dudi tai;

— Diéu chinh doc: diéu chinh modul cia dién ap;

— Diéu chinh ngang: diéu chinh géc pha giita céc dién 4p wrong ludi dien kin.

Mdy bi€n dp diéu chinh ngang ding dé diéu chinh dong cong sut tic dung
trong iudi di¢n kin, con mdy bién dp diéu chinh doc diéu chinh dong cong sudt
phan khdng va modul dién 4p. _

Diéu chinh dién 4p doc va ngang c6 thé thuc hién nho méy bién dp b6 trg
diu vao mdy bién dp chinh dé diéu chinh dién 4p.

Trén hinh 7.9a 12 cdch b& tri ddu phan dp & mdy bi€n dp day cubn, cic ddu
phan 4p ndm & phia cao dp dé dong dién nho dé dap hé quang xay ra khi diéu
chinh ddu phan 4dp. Trén hinh 7.9b,c,d 1a cich b6 tri ddu phan dp & mdy bién dp tur
ngdu. C6 3 cdch b6 tri: & trung tinh (h.7.9b), diéu ap cudn trung (h.7.9c¢), diéu ap
cufn cao (h.7.9d).

Hinh 7.9¢ 1a so d6 mdy bi€n dp bd trg diéu chinh ngang; hinh 7.9.f 1a so dé
mdy bi€n dp bd trg diéu chinh doc, dé 13 céc bien dp dugce ghép néi vao cic miy
bi¢n 4p thudng dé diéu chinh dien 4p. M4y bién dp b6 tro diéu chinh ngang c6
mady bién dp phu 3 14y di¢n 4p phu thém tir pha B, C ctia mdy bi€n dp Iyc cdng vio
dién dp pha A trong mdy bi€n 4p phu 2. Vi dién dp phu thém e, vudng géc véi
dién dp pha A cho ngn né 1am cho dién &p nay quay di mot géc a tuy theo nac
diéu chinh duge chon. Miy bién 4p b6 trg diéu chinh ngang ding trong ludi dién
kin d¢ diéu chinh dong cong sut tic dung. '
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c c ¢ A c
. B B
E T EE _;: A
: 2
c T _ l _'; | |
T T L _53 d
¥
& Uaz
T UOay
U
a) - b} c} d) f)
Hinh 7.9 '

Hinh 7.10

Mdy diéu chinh dién 4p trén
duding day: mdy nay chi lam nhiém vu
diéu chinh doc, dudi tai ¢6 thé ddu tren
duong day dién, dugc dung rong rai
trong diéu chinh dién dp. Hinh 7.10 mo
ta so d6 mdy diéu chinh dién dp.

Mdy diéu chinh doc 3 14y dién 4p
phu thém truc ti€p tr ciing 1 pha vdi
dién dp cdn diéu chinh trén MBA luc
va cOng vao né trong MBA phuy 2. Vi 2
dién ap cung pha nén né lam ting hoic
giam modul cia dién dp duge didu
chinh.

¢} Cdu tao ctia b phan diéu chinh dién dap doc

Cic vdng day phu dé diéu chinh bao
gi6 cling dat ¢ phia cao &p dé dong thao
tic nhd, dé dap hé quang. So dé cho |
pha cia MBA DADT minh hoa trén hinh
7.11, c6 2 loai: han ché ddng dién bing
cuon cam X (hinh 7.11a) vad han ché
dong di¢n bang dién trd R (hinh 7.11b).
Trong so dé: K,, K, 14 cdc khai dong iy,
TD 12 cdc ti€p diém dong, TC 1a phin
tinh chinh cdn SC Ia phin so chinh.

Miy bién 4p 2 day cudn dicu dp
dudi tdi cd nhiéu loai, vi du loai 19 ddu
phan ap véi e, = 1,78%. Nhir vay hé s6
bi€n 4p thay déi duge £9.1,78%. Vi du,
may bi€n dp 115/11kV:
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piu Upaien= Piu phan Upuien™
phan ap Uggu(1£n.2.5/400) ap Ugan(14n.2,5/100)

9 133,4 -1 113
8 131,4 -2 _ 110,9
7 1293 | -3 108,9
6 127,3 - -4 106,8
5 1252 -5 104,8
4 123,2 -6 ' 102,7
3 1211 7 100,7
2 119,1 R ' 986
1 117,0 -9 96,6
0 115

d) Tinh chon dau phan dp & mdy bién dp trung gian

Ta ¢6 thé tinh dugc ddu phan 4p cdn dat cho timg ché do van hanh khi biét

di¢n dp dau vao tram trung gian U. va dién dp yéu cdu O phia trung dp U, mot
cdch gan ding nhu sau: :

Ta c6 thé tinh chuyén ddi dién ap yéu cdu U, vé phia cao dp:
' Uc=U, ky+ AU, '
kn 12 he 6 bign 4p, ky = U J/Unyn
U, 12 dién dp clia ddu phan &p cdn lya chon, Uy, 1a dién 4p dinh mic phia

trung, thuong bing 1,1 hay 1,05 U,, cfia 1u6i phan phéi trung 4p (¢ day ding ky
hi¢u T thay cho H vi tinh cu thé cho 1uéi trung dp).

Gia thiét rang dién 4p ndy phai bing dién 4p hién ¢6 Ux
U’e = U, U, /Uy, + AU = Ug ta rit ra:

_ U

U[la = (UC_ AUB) Uyc

Sau khi tinh duge U, ta chon ddu phan ap gdn nhat.

Va1 U, dd chon theo cong thiic ndy vA véi U cho truée thi dién ap phia
trung dp gdn bing dién 4p yéu cdu U,, (16n hon hoac nhé hon 1 chde).

Vidu 7.2. Chon ddu phan 4p cho mdy bién 4p trung gian c6 S, = l6000kVA
cO 16 ddu phan dp x 1,78%; 115/11kV.

. Dién dp ra yeu cdu: E, = 5%; E,= 0% tinh ra Uy, = 10,5kV, U, o = 10kV.

Che€ do max ¢é: Ug,,, = 118kV; AU,,,,,“ = 4,5kV. Ché€ d6 min U, = 115kV,
AUhT’I'III‘I_ 2 2kv

Gidi: Ap dung (7.16) cho ch€ d6 max:

(7.16)
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U o, = (118 - 4,5)% =118,9kV chon d4u tiéu chuin 119,1kV.

Kiém tra:

UTdrn 11 .
UTmax = (Ucmax - Ameax )_"_“—_' = (l 18 - 40 5)—'—‘ = 10. 483 kV dat }’él.l Cau.
| U o " 119,1
Cho ch& 4% min:

U i = (115 2,2)—% =124,08kV chon ddu tieu chuin 123,2kV

Uim =(115- 2‘2')_11_ =10,07kV dat yéu cau.
123,2 .

pamin i

e) Ap dung MBA PADT trong hé thong dién

MBA DADT hoiic MBA bd trg cdn duge sir dung & tat ca cdc tram khu vuc trung
gian cdp dién cho luéi trung dp. DADT nhim dat duge mife dién dp nguén yéu cdu cho
LPP trung 4p, ma hai gid tri tiéu biéu la do léch dién dp E, va E, trong ch€ d max va min.

— Né&u tram mdéi dat thi ding ngay MBA DADT (hinh 7.12a).

— N&u cdi tao tram ci thi dat thém MBA bé trg hodc mdy diéu chinh dién &p
G ddu ra phia trung dp (hinh 7.12b).

— Néu yéu cdu dién d4p & mot xudt tuyén khdc yéu cdu dién dp chung thi dat
thém 1 mdy diéu chinh dién dp & xuft tuyén nay (hinh 7.12c).

— Né&u cdic xudt tuyén chia thanh nhém c6 cling yéu cdu dién dp thi c6 thé
khong cin dit MBA DADT, ma dit mdy diéu chinh dién 4p cho timg nhém xudt
tuyén ¢hinh 7.12d).

- MBA 3 cudn day: DADT chi ¢6 thé thod min yéu cdu dién 4p & mot dau
ra, vy néu cin phai dat thém mdy diéu chinh dién dp cho diu ra kia (hinh 7.12¢).

[T T4 &4

a) b) ¢)

UTm'm = (Ut‘min - AUhm'm)

Hinh 7.12

7.2.5. Pdu phan ap cé dinh ¢ MBA PP

Trén hinh 7.13 12 so dé ddu phan 4p (DPA) ¢ dinh cia MBA PP va bd chuyén
ddi. Cic DPA nay chi ¢6 thé chuyén déi khi MBA dugc cat khéi ludi. MBA duge
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ché 1o sao cho & ché do khong tai néu dién 4p dat. vio phifa cao la Uy, thi,
n€u ding DPA sd 1 thi dien dp phia ha ding bing U, ., néu diing DPA s& 2 thi
Ui = Uiull +€,/100), e, 2 d6 tang them dien dp gilta 2 ddu phan 4p ké ti€p tinh
bang % Upyy.

Néu diing DPA s6 3 thi:
Uy = Upgn(1 + 2 €,/100), Ta &t
Néu dung BPA N thi:
Uy = Upg(1 + (N- 1)e /100).
Nhir vay do tang thém di¢n 4p E,
ing vai DPA N la:

E. = 100[U, - U Unge = 5
100{Upy(! + (N — 1)e/100) — ;
Unan /U g = (N= De, [%] (7.17) 2
Bang sau day cho E, ctia MBA ) ! .
c6 3 DPA v6i ¢, = 5% vi MBA ¢6 3 Hinh 743
PPA véie, =2,5%. _ ' '
3 DPA 5 BPA
N E.% N Ep%
1 0 1 0
2 5 2 2,5
3 10 3 5
4 7.5
5 10

Bdnh gid chat lugng dién 4p va chuyén ddi dau phan dp thuc hién hing nam
theo miia, khi dd thi phy ti thay déi nhiéu.

7.2.6. Tinh toan diéu chinh dién ap
Tinh todn diéu chinh dién dp gém kiém tra CLDA & mot tram ha dp nao dé
chon dau phan 4p c6 dinh & MBA PP, tinh céc bién phdp diéu chinh cén thiét khac.,

DO dO dE_lC \"é tfnh tOé.n ta blé’l: E|, Ez, AUTA}’ AUTAZ' AUH] ,*AUI_Q: AUB[’ AU]:Q,
I ; I .
Snint bopax

Tir cdc s6 liéu nay tinh Uy,, Uy, sau d6 xay dyng d6 thi CLDA.
6Up = E, — AU, + E, - AU,
8Uz = E2 - AUy, + B, — AU, (7.18)
- Mién CLDA bi chan trén bdi 8U* va chin dudi bdi duong néi 2 diém:
(8U + AUp.P,.) va (SU + AU, P,.0).

b

207



Pat diém (SU,,Z, Pin) va (8Ug, Poa)s néi lai ta duge duding dién ap. Phan tich
k&t qua, rut ra két luan vé bién phip diéu chinh.

Vi du 7.3. Chon diu phan dp cho MBA PP ¢6 céc diéu kién sau:
E, =3%; B, = 0%; AUp,, = 7%; AUy = 3%
AUy, = 5%; AUy, = 2%;
AUy, = 4%; AUy, = 2%;
8U'=5%; 8U" = - 5%.
MBA c6 5 DPA vdie, =2.5

Gidi: Theo (7.18): 8Uy =5 -7+E.-4=E,- 6 %:

WUp=0-34+E,-2=LE.,-5%;

SU + AUy, =~ 5 +5=0 %;
SU + AU, =~5+2==3%,

Piu phan dp I: E,=0;- oU,, =—~6; dUp, =-5.
2: El" = 2,5; SUI” = - 3.5; SUM - 2,5.
3: F:p = S: SURI = 1,0: 6U“2 = - 0.
4: Ep = ?,5; 8UR| - 1,5; SUB? = 2,5
5: IE'P = 10; BUB! = 4; Sth = 5.
Mién CLBN
dU
5 I —
_____ —_— —_ —_— —_ —_ q;/ — 5
‘‘‘‘‘ SIS TS A
————— — _,7-.. / — — —
f— ——— _/./_ __,.’/_/ — - — — 4
0 / /
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Trén hinh 7.14 la két qua (dudng | dng véi DPA 1...). Ta thay DPA 1,2, 3
khong dat yeu cdu vi dudng dién 4p c6 phdn nim ngoai mién chat lugng. Cic
DPA 4, 5 dat yeu cdu. Nhu vay, chon ddu phan 4p s6 4 1a t6t hon ca vi dudng dién
ap twong Ung ndm gilta mién chat hrong. _

Vidu 7.4. Dinh gida CLDA cia TPP ¢ cic théng s6 sau:

E, = 4%; E, = 5%:. AUy, = 8%; AU, = 4%; AUy, = 6%; AU, = 3%;
aUp, = 4%, AU, = 2%.

MBA ¢6 5 DPA v6i e, = 2,5, dang ding PPA 2 c6 E, = 2,5.

Gidi: Tatinh duge: 8Up, =4-8+2,5-4=-55%: Uy =5-4+2,5-2=15%

Dubng dién 4p 1a dudng 6 trén hinh 7.15. Ta thdy CLDA khong dat yéu cdu
va khong thé thay déi DPA dé€ diéu chinh duge. Cdch diéu chinh duy nh4t 1a xoay
ngang dudng dié¢n 4p, cu thé 1a diéu chinh E, sao cho 8Uy, = 0. Ta tinh duoc E;:

8Up =E, -8 +2,5-4=0suyraE, =7,5%.

Mot cdch tu nhién, néu khéng di€u chinh thi dién dp & ngudn lic ché do
min I6n hon & ché€ dd max (E, > E,), nhu vay khong thé dam bao CLDA. Mu6n
diam bao CLDA phii diéu chinh sao che dién dp & ché d6 max 16n hon & ché do
min (E, > E,), nhu vay 1a phdi dao nguge xu the ty nhién, ta goi cich diéu chinh
nhu vay 13 diéu chinh ngugc. Diéu chinh nguoc chi ¢6 thé thuc hién nhé diéu ap
dudi tai.

D¢ khdo sat ch€ do di¢n dp va tinh todn diéu chinh dién dp trong luéi phan
phéi thyc € phai ding MTDT va cdc m6 hinh todn hoc dic biét.

7.2.7. Biéu chinh dién 4p biing bu ngang va bu doc

Trong mot s& trudng hop AU

trén dudng day trung dp qud lon thi  ____ N e -
c6 thé gidm bing cich dat tu bu a)
ngang hodc bl doc bing tu dién. l r—_l_ob l
1. Bi ngang ' ' =
2
Trude khi bi (hinh 7.15a): -~ 777oTmmememoomommmmeeoooo ™
X4
o I -
U= (PR, +Q.X) b
10U} P Qm[ L o,
¥ 1dy cho toan dudng day. r_-_L rl
Sau khi bi t6n that dién 4p gidm
di 1 lugng 1a: Hinh 7.15
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AU, =(1/10U,.H Q.2 X,
S lay dén diém dat bi.
Sau khi bit: AU* = AU - AU, |
Ban chat vdn dé khong thay ddi néu ta coi AU clia luGi vin giit nguyen nhung
dua thém vao ddu ngudn do ting thém dién 4p AE,:
AE, = AU, = (1/10.U,,) Q,.Z X,
Neéu bi€u AE, ta tinh dugc Q,, néu dudng day ciing tiét dién: :
' Q, = 10.U,?AE, / X [KVAr kV,W] (7.19)
X 1a cam khédng tir ddu dudmg day dén diém dat b,
Né€u cong suat phan khdng cin bl qud 16n thi ¢6 thé chia ra nhidu diém bil
(hinh 7.135b). Ta c6 phuong trinh v6 dinh:
Qu-X, + QuX, = 10.U, 2AE, / X (7.20)

Can nhic 1 56 phuong 4n ta sé chon dugc dia dlém dat va dung lugng bl
hop ly.

Chii ¥ rang bl chi ¢6 higu qua khi X ciia tuéi dién 16n (dudng day trén
khong) va khi cos cilta ludi trude khi b thap,
2, Bu doc (hinh 7.16)
Bi doc 12 dat ty bl ndi ti€p v6i dudng day, 1dm gidm cam khing cia né, do
dé lam giam AU.
AU = [P.R + Q.(X - X1/(10.U,, %)
Néu biét d9 tang dién dp cén thi€t AE, va Q ciia phu tita tinh dugc X,.
Xe = 10.U32.ARJQ [, kV, kVAr] (7.21)

|y
»
pol
b4
=3
[
m

i1
Uy sau ba I-_”__l
~~~~~~~ N TE T

Ug trudc b

a} b)
Hinh 7.16
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Biét t tu dién c6 dién dp dinh mikc la U, kV, cong sust Q, kVAr, ta tinh ducc
cam khdng; '

Xw= Un2 1000/Q; (€2, kV, kV Ar]

Bi&t bo tu gébm m hang mébi hiang n ty bl (hinh 7.16b) va biét X ta tinh dugc
m va n

n phai thod man diéu kién vé dién 4p:
nlU, 21

U, ] dién 4p thuc trén tu dién U, = S, X A1000.v3 .U, [kV, kKVA, €, kV]
Suy ra:

n = 8.Xc/(1000.43 .U,.U,,) : (7.22)
m phai thod man diéu kién vé dong dién:
m., =1
Iu = Q" 1= S
U, J3.u,,
meL o SU, _ nXq (7.23)
I "j_ UduQn . Q(IXC

7.2.8. Cac bién phap giam dao dong dién ap, khéng don xtmg va
khong sin

1. Giam dao dong dién dp

Nguyén nhan dao dong dién 4p la:

— Khoi dong cic dong co;

— Su thay déi dot ngét cong sudt cha dong co cong suit 16n.

Theo tiéu chuan Lién X6 cil, dao dong trén dén dien tir 1,5% dén 4% khong
duac 16n hon 10 1dn trong 1 gid. Néu dac dong 16n hon 4% thi chi duge phép
1 1an trong | gitn. DGi v6i cdc thiét bi ¢ phu tai thay déi manh, cho phép dao
dong dién ap dén 1,5% khong han ché s6 lugng.

Né&u dién 4p gidm ngin han dén 15% thi khdi dong tir c6 thé khong giir duoc,
gdy cit dién. Dong khdi dong ngin han clia dong co khong déng bd (c6 thinh
phin cam khang la chit yéu) c6 thé gay ra trén Juéi didn ¢6 cim khéng cao (thanh
dan, duong day trén khong) va khdng dién do giam 4p 16n 1am anh hudng dén qui
trinh lam vige binh thudng cla cic dong co dang lam viéc hoic dang khdi dong.
Néu di¢n 4p gidm thdp qua thi ban than dong co c6 thé khai dong khong thanh
cong. Cic mdy bom nude phuc vy tudi tiéu dé gap hién tugng nay.

Bang sau day cho kha nang gay dao dong dién dp AV% khi dOng co ha dp
khai dong:
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CSMBA—| 25 | 40 63 [ 100 | 160 | 250 | 400 | 630 | tooo
TAJ0,4kV kVA | KVA | kVA | kVA | kKVA | kVA | kVA | xVA | kVA
Cong sudt . b
déng co (kW) ’

4.5 17 | 89 37 | 19 1,1

7 136 | 56 | 29 17 | 09

10 155 | 64 | 3,3 1.9 1,1

14 : 99 | 51 3.0 1,7 | 09

20 | 1281 67 38 22 1,2

28 10,2 | 59 33 | 19 | 1.4

40 156 | 9,1 51 | 29 | 2.2 1,6
55 123 | 69 | 40 | 30 [ 22
75 153 | 7,7 | 50 | 37 | 28
100 : 104 | 59 | 45 | 34

Su dao dong dién 4p s& anh hudng dén 4nh sdng néu né d4u cimg mang véi
dong co, d6 1a dnh sdng chigu cuc bo cia mdy cong cu. Vi du, néu dong co ¢6

cong sudt 28kW khdi dong 12 lan /gid thi MBA pha1 ¢6 cdng suat t6i thiéu
630kVA.

Dao dong di¢n dp trén 1 nhanh ludi dién s& anh hudng de'n dién dp ngudn vi
gy dao dong dién 4p trén cic nhdnh Khic.
Dé han ch& dao dong ¢6 thé 4p dung céc bién phap sau:

— Chon cong sust MBA phit hop véi dong co va mdy cong cu c6 phu tai bién
d6i nhanh,

— Giam cam khdng dudng day va khang dién. _

— Cung ¢ép dién cho phu (i ¢6 cong su4t bi¢n déi manh bing duding day riéng.

— Han ché dong khéi dong va tu khai dong cha dong co.

- Duing tr dong diéu chinh di¢n 4p cho dong co déng bo céng suat on.

— Cho dudng day va MBA 1am viéc song song.

~ C3 thé cdp dién cho chi€u sdng bing dudng day riéng hoic MBA riéng.

— Néu dudmg day c6 cam khing i6n va phy tii bién d8i manh thi ¢6 thé ding
tu bir doc,

2. Gidm khéng dé6i xiing

D6 khong d6i xing do phu tai 1 pha gy ra va anh hudng dén céc phu taj 3
pha nhir dong co va dén luéi dién.

Khi xay ra khong ddi erng 16n hon cho phép thi phai dung céc thiét bi dgi
xttng hoa. .

Thlét b1 don ximg hod trung 4p ¢4 50 dd nhu trén hinh 7.17. Néu cong suat
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cua phy tai 1 pha 16n hon 2% cong sudt ngin mach tai diém dau thi nén dat Ihi&
bi ddi ximg hod.

NI IB}

? C, K L, -] a b a
- ]_/_I_/ oY 9 7
c, K L
o's o S
’_| I_/ L Cbc Cab .
z, Cac
c) _ - d)
Hinh 7.17

3. Giam khéng sin _

Ngudn géc cla d6 khong sin 1a cdc bo chinh hru, cdc hé quang dién, lam
viéc clia tiristor... Dé han ch€ ngudi ta diing céc bd loc cong hudng gbm tu va
khiang dugc chinh dinh cho timg séng hai (hinh 7.18a). Dé han ch& d6 khong sin,
nguoi ta lam cdc bo chinh luu ¢6 tir 12 pha try 1n va ddu chinh hm qua MBA
riéng hoac khang dién (hinh 7.18b).

I

Hinh 7.18
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7.3. GIAM TON THAT DIEN NANG
7.3.1.Tén that cong suit va tdn that dién ning

1. Phién logi tén that
Tén that gdm 2 loai:

a) Tén that k¥ thuat — La tOn that sinh ra do tinh cha't vat 1y cia qua trinh tai
dién, t6n that nay phu thudc tinh chil ciia day din va vat lieu cich dién, didu kién
moi trudng, dong dién va dién 4p.

Ton thit k§ thuat chia 1am 2 loai:

~ Tén that phy thuoe dong dién (phy thude 1*): D6 1 tdn thit do phat néng
trén di¢n & cta mdy phat, mdy bién dp vi day din. Thanh phdn nay I thanh
phdn t6n thét chinh trong HTD.

~ Tén that phu thuoc dien 4p (U hoic U?) gbm ¢6:

Tén that trong 15i thép clia m4y bién 4p.

Tén that trong cudn 4p cita cong to dién.

Tén thit do . dién (t8n tht ving quang).

Ton that ky thudt khong thé triét tien duge ma chi ¢6 thé han ché & mic do
hop 1y hoac cho phép.

b) Ton that kinh doanh (con goi 12 tén that phi k§ thuat) — L tén thét trong
khéu kinh doanh dién.

2. Phén bo'ton thdt ky thudt
I'¢ thong dién duge phan chia theo so dé sau (hinh 7.19):

Nguén POLHT LT ETTG | LPP-TA | {HaA

Hinh 7.19

LHT - luéi h¢ thong; LTT - ludi triyén tai; TTG ~ tram trung gian; LPP-TA
~ ludi phan phoi trung &p; LHA — lu6i ha dp;
Ton thit cong sudt duoc phan bd nhu sau:



Mire phan dau Mdc cye dai
Phén tir _ cho phép
' Riéng | Tichluy | Riéng | Tich luy
Ngudn dién 0.25 0.25 0.50 0.50
Ludi HT va tram khu vuc (TKV) 1.75 2.00 3.50 4.00
Ludi truy&n 131 (LTT) 2.00 4.00 4.00 8.00
Tram trung gian (TTG) ' 0.25 4.25 0.50 8.50
Lugi phan phdi trung ap (LPP— TA) ©3.00 7.25 5.00 13.50
Tram phan phéi (TPP) va LPP- HA 1.00 8.25 2.00 15.50

Hé thong dién du@c xem Ja rat t6t néu t6n that cOng sudt dudi 10%, cose =
0.95 + 1, cam khéng cha MBA dudi 6%.

Céc nghién ciru vé kinh t€ — k¥ thuat cho thdy ! khi tn thit vuot qua 10%
dién ning san xudt ra va cosg = 0,9 — 0,95 thi cin c6 cdc chlro'r.lg.trinh giam tén
that vA von diu tu vao viéc niy sé thu lai nhanl. |

Khi tén thit vugt qud 15% thi nhiéu kha nang 12 ¢6 18r that kinh doanh, ltc
nay cn tién hanh tinh todn 1én that k¥ thuat dé ddnh gid mic do cha tén thit kinh
doanh. Mifc 16n that cao nay de doa su can bang trong kinh doanh dién.

Trong ludi phan phdi trung — ha 4p thi t6n thit dién nang chi yéu & cdc khau: -

— Trén day déin ludi ha 4p.

- Trén day dan ludi trung 4p.

— Thanh phdn t6n that khéng tai clia mdy bién 4p phan phdi.

3. Tinh todn tén thdt k¥ thudt trong véan hanh

Trong van hanh viéc tinh todn t6n thit dién ning rat khé khan do khong cé
thong s6 cita ludi dign dang van hanh. Néu ding cdc thong sd tra ciu thi khong
phil hop va sat so rat 16n, khong c6 gid tri dinh luong.

Do d6, trong trudng hop cdn phéi xic dinh chinh xdc 1dn that dién nang trén
mot ludi dien cu thé thi phai két hop giifa do dac thuc t€ va tinh toén.

4. Cdc bién phdp giém t6n thdt cong sudt va dién ning

Cic bién phdp gidm tdn that cong sudt va tén that dién nang c6 thé chia lam
hai nhém:

a) Cdc bién phap doi héi vén ddu tu

(Gom cic bién phap:

— Bu kinh t€ trong ludi phan phdi bing tu dién.

- Tang ti€t dién day dan dudmg day hién cé.
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~ Lam thém dudng day méi.
— Hoan thién ciu tric ludi d€ c6 thé van hanh véi tén that nhod nhat, 1im them
diém cat ludi, dudng day dién néi...
' — Thay th€ Iudi dién dién 4p thap bing ludi dien dién 4p cao hon, vi du thay
luéi dién LOkV bing ludi dién 22k V.
— San tai trong mot dudng day hodc giita cic dudng day khic nhau, c6 thé
phdi lam thém cdc doan dudng day dién ngin hodc thém tram bién dp.
Cac bign phdp cin vén ddu tir trude khi thye hién phai lam luan chitng kinh
€ ~ k¥ thuat cdn than, bio dam chéc chén 1a ¢6 loi méi thuc hién,
b) Cdc bién phdp khong doi héi von ddu tie
— Van hanh Kinh (&€ tram bién dp c6 nhiéu may bién 4p.
— Van hanh Kinh € lugi dién trung, ha ép néu cdu triic clia chiing cho phép.
— Phan b6 161 wu cong suit phin khing trong hé thdng dién 1am cho dong
cong suat phan khing van chuyén hop 1y wrén cdc dudng day cho tén that nhé nhat.
— Chon diing cong sudt mdy bién dp phi hop véi yéu cdu clia phu tai, trdnh
hi¢n tugng may bién 4dp qud non tai.
~ Diéu chinh diing dién 4p trong ludi dién.
- Giam d6 khong d6i xing trong ludi dién ha 4p.
- Bao quén 6t lu6i dien dé han ché rd dién (s cach dién), kip thoi phat hién
cdc diém rd dién 16n va khic phuc.

7.3.2. Bu kinh € cong suat phan khang trong Iudi phan phdi

1. Bu céng sudt phdn khdng

Cong suét phan khdng (CSPK} do phy tdi y2: cdu mang tinh cam, dé sinh ra
tir trudng cdn thi€t cho qud trinh chuyén déi dién nang. Tir trudng xoay chiéu cén
mot dién nang dao dong - d6 la cong sudt phin khing cam tinh Q, 1/2 chu ky
dién nang nay di vao tir trudng, 1/2 chu k¥ ti€p theo di ra khdi tir trudng. Noi tam
gilta dién nang nay chinh 1& cdc mdy phat dién. '

Dién ning cta tir tritdng dao dong dudi dang dong dién, khi di trén day din
né gay tén that dién nang vi tén tht dign dp khong 1gi cho ludi dién (hinh 7.20a).
COn ban thén tir trudng khong tiéu thu dién nang.

Mudn gidm duogc 16n that dién ning va 16n thdt dién 4p do tir trudng gay ra
ngudi ta dat mét tu dién ngay sat tir trudmg hinh 7.20b.

Tu dién gay ra dién trudng xoay chiéu, dién trudng ciing cdn mét dién nang
dao dong — cong suét phan khdng dung tinh Q¢, nhung ngugc vé thoi gian so v6i
© tir trudng. Khi tir trudng phdt ning lugng thi dién trudng nhan vao va ngugc lai.
Nh& dac tinh ndy ma khi dat canh nhau dién trudng va tir trudng tao ra mach
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dao dong, nang lugng clia chiing truyén qua lai cho nhau, chi cé phén thira ra
Q - Qc (dd cdm tinh hay dung tinh) méi di vé nguén dién. Déng cong sudt
phdn khing dung tinh di vé nguén ciing gay tén that dién nang nhu cong suat
phan khdng cdm tinh, nhung vé dién 4p thi né 1am ting dien ap & niit tai so vdi
ngudn (t6n thit dign 4p am). Vi thé khi dat bix cling phai trinh- khfmg gdy qud
b (Qc> Q).

Nguén dién - +—

a)

Q phu tai

Nguén dién —— —
_— '
Q-Qq.
b}

Q
Hinh 7.20

2, Phuong thitc bu céng sudt phdn khding trong ludi phéan phéi

Bu cong sudt phan khing mang lai 2 lgi ich: cai thién dién 4p va gidgm t6n
that di¢n nang, tuy muc dich cu thé ma chia ra 3 loai bix cong sudt phan khdng:

— B k¥ thuat d¢ nang cao dién 4p. Do thi€u c6ng su4t phan khing dién ap sé
thap. Néu cong sudt phan khdng nguén thi€u thi b céng suit phan khéng 12
cudng birc 1a cdch duy nhdt. Néu ngudn khong thigu cong sust phin khang thi b
cong suat phan khdng la mot giai phdp nang cao dién 4p, canh tranh véi céc bién
phdp khédc nhur 1a tang tiét dien day, didu 4p dudi tii...

— Bu kinh 1€ d¢ gidm 16n that cong suat va tén that dign nang.

— Trong ludi x{ nghiép phai bl cudng birc dé dim bao cos theo yéu cdu, bi
nay khong phii do dién dp thdp hay t6n thit dién ning cao ma do yéu cu tir
h¢ théng di¢n. Tuy nhién 19i ich kéo theo 1 nang cao di¢n ap va gidm (6n that

dién nang.
€6 2 cdch dat bu kinh t&: ' s
1. Bt tap trung & mot s6 diém trén truc chinh trung 4p.
.2 Bd phan tin & cdc tram phan phdi ha 4p.
B0 theo cdch 1, trén 1 truc chinh chi dat 1 dén 3 tram b (h7.22). Cong suit
bil ¢6 thé 16n, dé thue hlen di€u khién cdc loai. Gid thanh don vi bii ré vi dung tu
trung dp va vi cong suat don vi 16n. Viéc quan Iy v van hanh dé dang.
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BU tap trung
E}chng truc frung ap

EEREREIEE

May bién ap phu tai

Bt phan tan

Hinh 7.21

B theo cdch 2 gidm duoc t6n thit cong sudt va idn that diéﬁ ning nhiéu hon
vi b sau hon. Nhung do bt qué gan phu tai nén nguy cd céng hudng va w kich
thich & phu tai cao. Dé giam nguy co nay phai han ché€ ¢ong suit bt sao cho & ché
d6 min cong sudt ba khong 16n hon yeu cdu clia phuy tai. G1a thanh don vi b1 cao
hon bu tap trung.

Trong thuc t€ ¢6 thé dung két hop ca 2 cich.

~ Bu Kinh t€ thudng dp dung b ¢§ dinh hodc 13 déng cit mét phdn hay toan
bo. Néu di diing thi€t bi déng ciit thi chi phi v6n s& cao va van hanh phifc rap, 1am
giam hiéu qua bl kinh t&€. Chi bl cudng buc & xi nghiép méi ap dung ty bil cé
diéu khién theo thoi gian. .

Ham muc tiéu clia bai todn bu 1 tdng dai s cha cdc y€u 18 lgi ich va chi
phi da dugc fuong hod vé mot thit nguyén chung 12 tién. Cic y€u t& khong thé
lugng hod duge va cdc tieu chudn k¥ thuat thi duge thé hién bang cac rang budc
va han ché.

Cac lgi ich la:

- Giam duoc 16n that cong sudt va ton that dién nang.

— Cii thién dién dp.

~ Céc chi phi: von dau tu ban ddu, chi phif van hanh khong ding ké.

Han ché' nguy co ty kich thich & cdc dong co clia phuy tai, qué dien 4p, cong
hudng véi céc séng hat bac cao cha dong dién. -

Bai todn but CSPK trong LPP 1a bai todn phitc tap, vi:

- LPP ¢6 cidu tric phite tap, 1 tram TG thimg ¢6 nhiéu truc chinh, méi truc
c4p di¢n cho nhita tram PP. C4u tric ctia LPP phat trién lién tuc theo thoi gian va
khong gian. '

— Ché d¢ tam viéc cha phu tai khong dong nhat, phy tai ting truéng khong
ngimg. :

— Thi€u thong tin chinh x4c vé d8 thi phu tai phan khéng.
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— Cong sudt ty 1a bi€n 1oi rac. Gia tién don vi bl cé quan hé khong tuyén
tinh véi cong sudt bo tu.

Trude cic kho khan d6 dé c6 thé gidi dugc bai todn bl phai phan chia bai
todn bl thanh cdc bai todn nhd hon vA dp dung céc gia thi€t gian u6c khdc nhau.
Cic gia thi€t gidn u6e phai dam bao khong duge 1am sai lac qua ddng dén két qua
tinh todn, né phai dam bao 13 gidi gin v6i 1o giai (6 uu 1y thuyét.

Céc gidn udc c6 the duge dp dung la:

— C6 thé cho trude s6 diém dat b chi can tim cdc bign con lai.

— Gia thi€t dé thi phu tii cla cdc tram phan phéi nhu nhau va gidng nhu 46
thi phu tai-do dugc & diu truc chinh. D6 thi phu tai phan khdng c6 thé dugc dic
trung bai cong sufit phan khdng trung binh Q,, hay hé s6 sir dung cong sudt phan
khing K,y = Qu/Qq., VA thosi gian sir dung CSPK T, ... '

Ciing c4n nhin manh rfing' bt kinh t€ khong thé tdch rdi hoin toan bir k¥
thuat. Vi bu kinh t&€ 1am gidm nhe bl k¥ thuat va 2 loai bt ndy c6 th¢ phdi hop vdi
nhau tao thanh mot thé théng nht 1am 1gi cho toan he théng dién.

2. Phan tich anh hudng cia tu bu dén tén that cong sudt tdc
dung va t6n that dién ndng cia LPP trong cdc triuong hop don
gian nhét

a) LPP ¢6 mot phu tdi

Xét LPP trén hinh 7.22a. Cong sudt phan khing yéu cdu max Ix Qo CONG
sudl bu 1a Q,, d6 thi kéo dai cfia CSPK yéu cdu la q(t), do thi kéo dai cia cong
sudt phan khdng sau khi bi La: :

qu(t) = q{1) - Q,

Tren hinh 7.22b: q,,(1) tng v6i Q, = Q,,,.

Trén hinh 7.22¢: q,(1) tng véi Q, = Q...

Trén hinh 7.22d: g,,(1) tng véi Q, = Q,, (CSPK trung binh).

Ton thit cong sudt tac dung do cong suat phin khing q(t) gay ra la:

AP, = ﬂg-z)—- R [kW, MVATr, 2, kV]

U 1a di€n 4p danh dinh cia luéi dién.
Ton thdt cOng suat sau khi bd:
2 : 2
AP, = 90 Uth'] R = 9O 2q({3);Q., +Q,
Loi ich vé tén that cong sust tdc dung sau khi bit chinh 12 do gidm (6n that
cong sudt tic dung do bu:

R
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D?(t) = AP,— AP, = 2.q(t).Q;Jz— Q. R = R.Qh.[Z.g[(;z -Q,)

1] | R I Qmax[kw:ﬂ

|
' 3) : l_-L_ QulkVA]

(7.24)

Qmax Qr‘nax
qoilt) Qo Qp=Qp

>

+
0 t 0 qe2(t) E t
T
)
Qmax
Qb= Qmax

{+) Cong suat phan khang di dén tai
(-} Cong sudt phan khang i vé ngudn

Hinh 7.22

Loi ich do gidm t8n thit cong sudl tic dung chi c6 ¥ nghia & ché do max cua
hé thong khi ma ngudn cong sudt tic dung bi cang thing, gia thiét tén that cong
suft max cla lugi dién tring v&i max hé théng, lic dé q(t) = Q.. va:

Dp = 2@ = Q. p (7.25)
U
Ta dé thay DP s& 16n nhit khi Q, = Quu
2
DP,.. = TR , (7.26)

Do giam t6n thit dién nang trong khoang thdi gian xét T 1a tich phan cia
DP(1) theo (7.24) trong khoang th&i gian xét T:

T

2.40.Q, — Q.*1R.d W X
A - (1290 Q : Q/IR.dt _ 210 Q — TQS  _
U U
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_TRQ,[2Q, - Q)  TRQ[R2K,Q,..~ Q1

- U2 - U?

Vif [q().dit)/T = Q, va K= Qu/Qiras

L&y dao ham ciia (7.27) theo Q,, dat = 0 rdi gidi ta duge gid tri cha Q, cho do
gidm (6n that dién ning lén nhat:

8 DA/3 Q,= [2.T.Q,, - 2.T.Q,L.R/UZ = 0

Rt ra; Qo = Qi

Khi d6 DA,..=RT.Q,1/1?

Nhu vay mudn gidm duge nhiéu nhat dn that dién ning thi Q, phai = Q,, ciia
phu tai. Trong khi d6 mudn gidm duoc nhidu nhit n that cOng sudt thi Q, = Q

Khong duoc lam dung céng sudt bit vi nhu vay loi ich do bu s& giam.

b) LPP c6 plut tdi phdn b6 déu trén truc chinh

Xét LPP trén hinh 7.23a.

Trong trudng hop nay ¢é vin dé 1a dia diém ddt bii nén & dau dé hiéu qua bi
ta 16n nhat. Con vén dé gid tri cong sudt bi di duge gidi quyét & phén trén va van
didng cho trudng hop nay,

(727

max"

0 rolQ/km]  qglkVAr/km] . L[km]

? _HHIIHII[IIIIIIIIHI_II.IIIIIIHIIII
- — o

QN\/\
b) 0 - —

Hinh 7.23

Gia thi€t rang chi dat bh tai 1 diém va phai tim di€m dit b t6i wu sao cho
véi cong sudt b nho nhat dat hiéu qua 16n nhat. '
Ta xét ch€ 4o max:
Tén thit cong sudt tdc dung trudc khi bii la:
AP, = fu-q"_z-Lsf (3:0% .
Ta dat b sao cho cong sudt phan khdng Qy tir nguén cip cho doan 1, (doan
OB} con ty bit cung cip cong sudt phan khéng Q, cho doan con lai 1a L — 1, (doan
BA hinh 7.23b).
QN = lx'qu
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h= (L - lx) qn
Dé dang nhan thdy ring mudn cho tén that cong suit tdc dung va tdn that
dién nang sau khi b 13 nho nhdt thi tram b phai dat & chinh giita doan L - 1,,
cong suat phan khing ciia ty s& chia déu vé 2 phia mdi phia ¢ d¢ dai (L — L )/2 va
cong sudt phan khang Q,/2 (hinh 7.23b). Vi tri dac bli s€ 1a;
L=1L+@L-1)2=(L+1)2
Tén that cong suét tac dung trén doan |, la:
APy = (lx-Qtl)z-lx-rlJ(3-Uz) = 1x]—qnz-l‘(/(3-U2)
Tén that cong suat tidc dung trén doan L — 1, 1a:
- AP, =2J(L - 1).q2 P (L - L2}/ (3. U7 = 1o (L - LY .9 /(12.U°)
Téng ton thit cong sudt tdc dung sau khi bl 1a:
AP, = AP + AP, = 1,".q,2.1,/(3.U%) + r,.(L — L)'.q,"/(12.U%)
2
Lo 3 3
=200 104 (L-1)4
AU [+ ( Y14
Do giam tdn that cong suit tdc dung do bir la:

. 2 .
DP = AP, - AP, = 1,q.2.LY (3.U%) — 53:"% [0+ @L -1 (7.28)
it dao ham cila DP theo L, rdi dat = 0 va gidi, ta dugc L,y
oDP o (a2 2
=- 32— 3(L-1)4]1=0
L o | (L ~1,)74]
lmp = u3

Tir day ta ¢é vi tri bu t8i wu L, = 2.L/3

Nhu vay mudn do.gidm t8n that cong suft tic dung do bli 16n nhat ngudn
dién phai cung cdp cong suit phdn khdng cho 1/3 d¢ dai ludi dién, tu bl cung cap
cong sudt phan khing cho 2/3 con lai va dat & vi tri cdch ddu ludi dién 2/3 L.

Dé dang chitng minh dugc ring dé c6 do gidm tdn that dién nang 16n nhit
viin phai dit b tai 2/3 L nhung cong sudt bl t6i vu 1a 2/3 cong sudt phan khing
trung binh. Trong luéi dién phiic tap vi tri bi t6i uu 6 thé xé dich mét chiit so véi
1udi dién don gian xét & day.

Hai truding hop don gidn trén diy cho thay 13 vé cdc khéi niém nhu: Do giam
tén that cong sudt tic dung, do gidm 18n that dién ning do bit, cong sudt bl t8i wu
theo cac diéu kien giam tén thit cong sudl tic dung, gidm t6n thit dién ning, vi
tri dat bl cling nhy diéu kién cin thiét dé gidi bai todn bi.

7.3.3. M6t s6 bai toan bir don gian
" 1. Bt c6' dinh trén LPP c6 1 phy tdi (hinh 7.24)
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a) Giai phicong trinh muc tiéu

u R
|
I

i p Qp
H o

Hinh 7.24

Ham mue tiéu: F = ¢, DA — a.c,.Q, — max

c,. DA = €, TRQ[2Q, - Q] [d/kWh, kWh, h, Q, kVAr, kV]

1000.U?
2
e cA.T.R.[ligB:S:: Q, ]-—a.Cn-Qh

Han ché Q, < Qumin trong dé:
c,~ Gid ton that dién nang [d/kWh];
cr— Gid tu bl [d/kVAr];
a— Lai sudt % yeéu ciu.

T: 8760h.
Lay dao ham cla F theo Q,, dit = 0 rdi gidi ta dugc:
Qiop=Qu— IOOO.UI.EI.C;‘/(Z.CA.T.R) (7.29)

Q. l& cong sudt phan khdng trung binh clia tu bix tinh trong thi gian T.
Vidu 7.5. R = 2,5 O (n€u dat tu bl ldc sau MBA thi bao g6m ca dién ud cha

MBAY); Q, = 300kVAr; a = 0,1; ¢y = 200000d/kVATr; ¢, = S00d/KVAr: T = 8760h:
= 10KV; Qui, = 250k VAT.

a = 0,1 ¢6 ¥ nghia 12 néu dem tién vén ddu tr vao chd khéc s& dugce Hi 10%
nam, doi hoi khi dau tu cho bir ciing phai dat 1ai d6.
Tinh cong sudt phin khdng trung binh cia tu bd trong 1 nam.
Gidi: Ap dung cong thitc (7.29) ta tinh duogc:
Quop = Qu — 1000.U%2.C/(2.C, TR) -
= 300 - 1000.107.0,1.200000/(2.500. 8?60 2 5)
= 300 - 91,32 = 208 68k VAr
Qoup Chp nhan duge vi nhé hon Q.
b) Tinh NPV theo (6.87) véi gia thi€t chi phi con lai = 0, chi tinh chi phi
khau hao trong chi phi van hanh, khéng tinh chi phi mua dién nang:

PN

NPV:Z[TNl th,] —[TN C"hl]Z(lﬂ')
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. . Sl (l+r) -1
Irong do: lz=,:(1+r)t h r{l+0)"

Tinh cho Q, = 200kVAr vén dau tu ban dau:

C = (,.Q, = 200000 x 200 = 40 000000d
Néu khau hao déu trong 20 niam thi mdi nam phai chi:
40 000 000/20 = 2 000 000d,

Ta tinh vi dy trén cho | phuong dn b 200k V Ar: gla thi€t DA khéng ddi, thu

~nhap 1 niam chinh 1a s& tién giam duge khong phai chi:

TNec, DA= S TRQ2Q, - 'Q,]_ 500.8760.2,5.200.[2.300 — 200]
—c, DA= =

: a =8409600d
1000.U° 1000.10
H) 20
NPV =[TN, - CP,, ]Z = (8409600 - 2000000)2—1- =54545696 d

Phii tinh cho nhiéu phuong dn bl rdi chon phuo'ng in tot nhat.
Ty 56 thu nhap/chi phi:
B/C = 54 545 696/40 000 000 = 1,36.
Néu bt 300kV Ar thi: NPV = 38 330 000d; Vb = 60 000 000d
B/C = 0,97. B 300 khong hi¢u quéa bing 200kV Ar
Cich thic khiu hao ¢ dnh hudng dén NPV, vi du n€u khau hao nhanh hon
NPV sé khic.

N&u chit ché can phai phan tich thi chinh dé biét hiéu qua tai chinh, khi dé
quyét dinh diu tw s& chic chén hon.

2. Bu trén truc chinh

Néu dit bl mot diém trén truc chinh thi cdn chon dia diém: mudn giam AU
thi nén dit bd tai diém xa nhat, mudn giam AP va AA thi dat bl tai khoang 2/3 dé
dai ludi dién tinh tir ngudn. Tinh bil kinh t&€ nhu sau: Chon trude cong suat bu, dat
viio mot diém géan cudi 1udi, tinh DA rdi xé dich sang diém lan can, tim diém cho
DA max, sau d6 c& dinh diém dat bl va tinh cho cdc phuong dn bii khdc nhau.
Néu tinh bt dé giam AU thi ciing thim dd mét s6 diém, trong cic diém bi cho
ciing do giam AU ¢ thé c6 diém cho do giam DA 16n hon. -

Céch tinh DA cho | phuong dn b Tinh DA, cho timg doan ludi theo cong
thic (7.30): | '

TR,.Q. [2K,.Q - Q,]
1000.U? |

Trong d6: Q,Q,; [kKVAr] 1a dong cong suit phin khdng va cong sudt bu di
trén doan ludi 1.

DA, =

(7.30)
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K.y gid thi€t nhu nhau cho toan Iudi, R, [Q) 14 dién trd cia doan luéi i. U 14
dié¢n dp dinh muc {kV].

Phai tinh gidi tich Iuéi dién 2 14n, mot 14n dé tinh Q,, mot 14n d€ 1inh Q.

Sau d6 tinh lgi ich do gidm AA cho timg doan lué6i: Ly theo (7.25) (7.26)

(7.27), n€u tinh bx k¥ thuat thi tinh cho Tb, con tinh bu kinh t€ thi tinh theo T
Iua chon.

Tinh cho nhiéu phuong 4n bl rdi 1am phép tinh so sénh nhu trong phén tinh
cho ludi ¢6 1 phu 1ai.

3. Bu trong ludi dién xi nghiép _

Day 1a bai todn bt cudng bifc: Phai bix tir cose, dé.dat cose, tai ddu vio xi
nghiép trong ché d¢ max. Néu biét P ta tinh duge cong sudt cdn b Q,:

Q, = P.(tigp, —1g9,) (7.31)

Qunay duoc phan phéi xusng céc tram PP d€ tranh thi gidm AA trong xi nghiép.

Bai todn la: xdc dinh Qy tai cdc diém dat bi sao cho AP [ min, AP min
khong c6 nghila 1a AA min, tuy nhién lam bai tedn dé di nhidu (hinh 7.25).

| — |

L Q,-Q,,

1

N 1 | Q,— Qy;
: 2

H
I—-J R:] 03_ Qba

Hi_nh 7.25
. Cong sudt cdn bl 1a Q,.
Ta ¢6 ham muc tiéu:
AP =(Q,— Qu)’ R, + (Q,~ Qu)’ R, + (Q:- Q) R,

Piéu kién: Qu + Qi + Qh\ Q,
Do dé:

AP = (Q, = Qu)* R, +(Q;~ Qul Ry + (Qu~ Qu + Q + Qu)*R,
Diéu kién t6i wu 1i;

AP/ 2 Quy=-2(Q;- Qu).R, + 2(Q,— Qo+ Qu+ Q) R; =0

AP/ 0 Quo=-2(Q,- Qu).R; + 2(Qy— Q, + Qu + Q)R =0
Tanhan thdy: (Q,- Q)R = (Q;~Qu)R,=H (hing s6)

Hay la: Q-Qu=HR
Q.- Q. =HR, (7.32)
Qi —~ Q= H/R,
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Cong 3 ding thiic trén ta duge:
Qi+ Q+Qy—(Qy +Qu + Q) = HUI/R, + I/R,+ I/R;) = HR,

Hay | (Q:-Q)Ry=H
Thay H vao (7.32) ta dugc:
Qu = Qi ~(Q: - Q. RJR; (7.33)

Thiét bi bl duge déng cét theo bac va theo thii gian dé khong xay ra qué ba.

7.3.4. Mot s6 so do thiét bi bu

Trén hinh 7.26 1a so d6 ty b cho ludi dién cao ap (hinh 7. 263) trung ap
(hinh 7.26b) va ha dp (hinh 7.26c).

Thanh ¢ai cac ap l/

Dac cach Iy ! :
May cit
Bién déng

380v 380V

aany
Del + dao ndi g4t SN v Voo Jee
Khang dién chéng s& cc K
Tu dién == : : =
chia 2 nita IS SR N I L“i L"A
Bidn dong o K-Kontactor
a) =
T 6 - 10 - 20KV & - 20KV
g1 \ m
LJ
g §
[=]
o

@f”‘g]

—_— (.69 - 0,4/0,23V

Tin higu
b)
Hinh 7.26
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Trén hinh 7.27 12 b6 bi t6ng hop ¢6 diu khién ding cho xi nghiép cong
nghiép. Nh& c6 bo khdng diéu khién bing tiristor cong sudt khan khing clia bo bi
ludn can bing véi yeu cdu cla phu tai theo tiéu chudn:

QL + Q¢ + Q, = Hing 56

Q.. - cong sudt phan khéng cfia bo khéng c6 diéu khién.
Qc - cong suit phan khéng ciia bo tu c6 dinh.

Q, - cong suat phan khéng yéu ciu ciia phu tai.

Bo tu dugc ndi tigp véi khang dién tao thanh bo loc cic sdng hai bac cao.

Céng sudt clia méi khing dién duoc diéu khién doc 1ap véi nhau.

Bo bi: nay thc déng rat nhanh, lién tuc va Chinh xdc thich tmg v&i phu tai doi
xing va khong d6i xing, 6 tic dung triét tiéu hodc giam dén t6i da moi dao dong
di¢n dp, 6 tdc dung loai trir cong hudng trén ludi. B0 bii nay cho phép khang cdn
dung diéu dp dudi tii cho ludi xi nghiép, lam cho ludi nguén & thanh hinh nhu
vo cing 16n (c6 di¢n 4p = Hing 56).

Ludi trung ap %
o} £

oﬁ 710

Phu tai

RN

Tu dién va khéang dién
bé loc séng dai

Khang dién

Hinh 7.27
7.3.5. Van hanh kinh t& ludi dign
L.Vdan hanh kinh té‘trqm bién ap
Xét tram bi€n 4p c6 2 mdy bién 4p v6i thong s6 nhu nhau: Saame APo. APy
cong sudt tai [a S, S, bii toin dat ra 13 xéc dinh s6 mdy bién 4p lam viec
trong ché do céng suat tai thdp sao cho tén thit cong sudt nhd nhat.
Cong thifc tinh tén thit cong sudt ciia 2 mdy bién dp khi cong suit tai S Ia:

_ _ 2
AP, =2.AP, + AR 5
2\ S5,
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Cong thifc tinh t6n thdt cong suat cha 1 may bién 4p la:

2
~ Bdm

SZ
- n[2)

Ta tinh cong sudt tai S, sa0 cho ton that trong ch& d¢ 1 mdy va 2 mdy bing nhau:

s §?
AP, + AP, [ Sf" } =2.AP, + —A%[Sz—’"]

Rdm Adm

Rut ra diéu kién van hanh 1 mdy bién 4p la:

’ZAP
S<Sp —2 =3 (7.34)
Rl APN th

Nhu vdy néu cong sudt tai nhd hon cong sust gidi han Sy, thi ¢6 thé cat |
mdy dé gidm tdn that cong sudlt, cling 12 giam t8n that dién nang.

Néu ¢6 n mdy thi diéu kién van hanh n — 1 may trong ch&€ do min Ia:

n{n - DAP,
AP,

N

S<8 (7.35)

Bdm

Néu tinh that chinh xdc thi phai ké dén anh huéng cla tén thit cong suat
phan khdng trong méy bién dp dén tén that cong sudt tic dung trén ludi dién:

2AP, +kAQ, _

S<8§,. .
MR AP+ kAQ, Y

(7. 36)

k 12 hé s8 gidm (Sn thit cong sudt tdc dung do t6n that cong sudt phan khang,
d6i v6i tram trung gian 110/TA: k = 0,15 & ch€ dd max hé théng va k = 0,1 & ché
d% min hé thong [10]. '

I()

U
AQII = SBtlm ‘i-&j; A(QN v

=g N
Bdm 100

AQy tinh cho ché& do tai biang cong suit dinh mic cia mdy bién 4p. _

Vi du: Hai mdy bién ap 110/10kV ¢6 Spy = 25SMVA; APy = 29kW, AP, = 120kW.

S, = 25,222 =17,34MW
120

(7.37)

N&u cong sudt tai nho hon 17,34MW thi:

— Van hanh 1 mdy cho tdn that dién nang nho.

— Hoic thay mdy bién 4p 16n bang mdy bién 4p nho hon.
Diéu kién thay thé la:
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. SZ Sl
' APuz +APN2[§—J§AP|“ +APNI.[SZ_) (7.38)

Bdm2 Badmi

May bi¢n dp 2 c6 cong sudt nhd hon mdy bién dp 1.

2, Van hanh ludt dién

Ta bi€t ring néu van hanh kin 1udi dién thi tdn that cong suat va tdn that dién
nang s& nhd nhat. Tuy nhién van hanh kin chi'cé thé thyc hién & ludi phan phoi ha
ap v6i cadc mach vong don gidn do mot ngudn cung cap.

Vi ludi dién trung 4p van hanh kin & mach vong 1 nguén 12 c6 thé dugc, tuy
nhién muén tan dung ludi dién ndy vé mat do tin cdy cung cdp dién thi phdi ¢d
nhiéu diém phan doan véi may cit va 1o le ¢6 hudng, didu nay 1am ludi dien dit
tién, dat hon 1a loi ich do tang do tin cdy cho nén hién nay ludi dién nay van van
hanh hé véi céc thigt bj phan doan 1a dao céch ly 6 trang bi didu khién xa hoac
m& tr dong. N&u ludi dién kin v6i thiét bi phan doan thudng thi khi ngén mach
mdy cit ca 2 ddu dudng day dién s€ cit gdy mét dién nhidu hon 13 van hanh ho
khi ngin mach chi ¢6 mot phin luéi dién bj cit dién.

V6i ludi dién ¢6 2 ngudn doc 1ap thi khong thé van hanh kin vi khi d6 phan
bd cong sudt cho cic ngudn s& khong déu va khi déng lai sau su c6 cé thé gay
dong can bang rdt 16n.

Néu vin hanh hd thi cdn chon diém cit t5i uu sao cho t6n that cong suat
nho nhat, '

Xét ludi dién trén hinh 7.28. Phuy tai phan b6 déu vdi mat do pJkW/km).

AP ’

Apmin

—

PolkWikm]:  ro[0/km]

Hinh 7.28
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D¢ van hanh hé, lui dien dugc cdt tai diém A.
V6i diem cit Iudi tai A, t6n that cong sudt wen 1usi dign 1a:
AP = (pnx)2 I;.X T [pn'(l - x)]z‘rn(] —X)
_’).Ujll 3.U3,
Tim x sao cho tén that cong suit nhé nhat:
dA, _ 3.p,x’r, 3p(-x)y, -0
: d 3.U3, 3.U,

X

2Ax-P=0—x=12 (739
Ta thay néu cit lusi dien & diém giita dudng day t6n that cong sust s& nho
nh4t va bing:
: 2(pnl!2)z’rn-lf2 . pf,-l’-lru (7.40)
3.U2 1202,

Pay cling 12 tdn that khi van hinh kin.

Vi dy trén nham minh hoa su that 1 ¢6 di€m cit 1u6i dién 651 wu cho t8n that
cong sudt nho nhét, déng thdi ciing 12 co s dé chon di€m cit & luéi dign gitta cac
tram phéan ph6i ha 4p, vi cong sudt doc cdc phé c6 thé coi i c6 phan bo déu.

Vi ludi dién cdp do thi va lugi trén khong bai todn dugc giai theo tinh hinh
cu thé. Bai todn chon diém cét lusi dién duoce gidi theo mita vi dé thi phu tai céc
mua khic nhau nhiéu. | |

3. Diéu chinh dién dp '

Ton that cong suat va tén that dién nang phu thuéc manh vio miic dién ap
{gid tri trung binh) van hanh cla HTD.

Trén ludi cao dp dén 220kV, 16n thét cong suat phu thusc dong dien (16n that
do phu 1di) chi€m wu th€ so véi tén thit ving quang, t6n that nay ty 1& nghich vdi
dién dp do d6 mufc di¢n dp van hanh cao c6 Igi vé kinh 1€ do 8n thal nho. Ly do
la khi dién dp cao, ddng dién trén ludi s& nho 1am cho AP, AQ va AA nho, cong
suft phian khéng do dudmg day sinh ra s& 16n nhat.

O ludi dién dén 110kV hé thong van hanh & dién 4p sat trdn dé giam 18n that
dien nang. Mifc dién 4p tran cao hon dién 4p dinh mic 10%.

Trén ludgi sieu cao 4p, t6n that do ving quang dien 13 déng ké, ¢ thé so sinh
duoc v6i ton that dién ning do phu tii nhat 12 khi thdi tiét sdu, 1am cho viee didu
chinh dien dp khd phuc tap, Khi thdi tiét 6t tang dién dp ¢6 lgi con khi thei tiét
xdu giam dién 4p sé ¢6 loi. '

Trong lu6i phin phdi ha dp, 1dn that cong sust phy thuoc vio dic tink cong
sudt cita phu tai, néu phu tdi c¢é dong co khong déng bo nhiéu thi ting cao dién dp
s giam dugc ton thit cong sudt. Néu phu tai 4nh sdng va sinh nhiét chiém wu thé
thi giam thdp dién 4p s& c6 lgi.
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4. Khdi niém vé DSM(Demend side management): DSM 14 téng hgp cic
bién phdp nhim 1iét kiém dién niang trong sir dung dién va khai thic t6i wu ngudn
dién trén co s& quan 1y phu tai.

Cdc ho dung dién dugc khuyén khich sir dung dién nhiéu trong cdc gid thip
diém cha hé théng dién, giam tidu thy trong gits cao diém béng cdc bang gid dien
hop ly... Nho d6 giam nhe duge sic ép d&i véi nguén dien trong gity cao diém,
nguén dién dugc sir dung hiéu qud, gidm gid thanh dién nang, dem lai hi¢u qui
kinh t&€ cho xi hoi. -

Doanh nghiép dién ciing cé thé diéu khién tryc ti€p céc thiét bi ding dién &
phu tai nhur diéu hoa nhiét do, dun nudc néng, 10 sudt dién... déng cdt ching theo
quy tic nhat dinh vira ddp Ung yéu cdu ctia khdach hang vita ti€t kiém dién néang.

Dé c6 thé thuc hién cic bién phdp trén ludi dién phai duge trang bi thém cic
thi€1 bi do xa, diéu khién xa, cong to nhiéu thang do...

CAU HOI ON TAP

1. Muc dich va ¢cdng tac van hanh ludi dién?

2. Vai trd cda cong sust phan khang trong diéu chinh dién ap?

3. Vi sao phai ¢cb cac thiét bi tf dong diing trong didu chinh dién ap cédp 1?

4. Vi sao cho phép diéu khién béng tay trong diéu chinh dién ap cap 2 va 3?

5. Cac tiéu chudn chét lugng dién ap 2 gi? Tieu chudn nao ¢c6 tinh chung cho
todn Iudi dién va tiéu chuan nao ¢6 tinh dia phuong?

6. Cac bién phap diéu chinh dién ap trong Iudi dién trung ap? Khi nao phai
diing d¢én bu ngang va doc?

7. Cach tinh chon dau phan ap cla may bién ap phan phdi nhu thé nao?

8. C4au tao bé diéu chinh dién ap dudi tai?

9. Cach sif dung may bién ap diéu chinh dién ap dudi tai va may diéu chinh
dién ap trong ludi dién?

10. Cac bién phap han ché& dd dao déng, dd khéng di x(mg, dd khéng sin?
11, Cac thanh phan ciia t8n that dién nang? Khi nao tén that dién nang qua
I6n can phai ding cac bign phap giam tdn that dién ning?

12. Cac bién phap giadm tén that dién ning can thém vén dau tu va khéng cén
von dau tu?

13. Phén biét bl tap trung va bl phan tn céng suit phan khang?

14. Céng suat bl (A bao nhidu thi ¢6 Igi nhat cho gidm t8n thét dign ning va
giam t6n that cang suét?

15. Bl 8 chd nao ¢6 10i nhét trén Iudi dién ¢d nhiéu phu ti?

16. Muc tidu cGa bai toan bu? Cac han ché ky thuat khi dat tu bl?
17. Biéu kién van hanh kinh té tram cé nhiéu may bién ap?

48. Nguy@n ly cat [udi didn d& gidm t8n that dién nang?
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PHU LUC

Phu luc 1. MAY BIEN AP

Bdng 1.1. MBA 3 pha va 1 pha 2 cudn ddy 500KV khéng c6 DCDA

Loai MBA Sen Thong s& san xust Thang s tinh foan
MVA Ugn cla cugn day, kv | U, | AP, APy IT,% | Re Xa AQ,
c H {%) | KV {kvar Q | Q | kA
Tu-200000/500 ! 200 525 15,75;20 | 125 700 175|035 | 450 167 700
TaL - 20000/500 _ ’
Ty, - 400007500 400 525 . 15,75, 20 [ 125 8940 3701035 | 1,60 86 1400
Tau -40000/500 ' .
Ty -630000/500 ;630 525 15,7520 13 | 1350 5501030 ) 093 59 1890
orau-1330(Xy500 ; 1 23 525/ \E 1380 - | 13 513 430300 ¢ 260 92,5 { 12000
oAy - 21000500 {210 525!\/5 15,75;20 | 13,2 630 3721200 | 130 | 578 | 12600
oAy, - 21000/500
onu - 33300/500 | 333 525/ Jg 15,75;20 | 13,2 950 20(045( 08 346 | 4485
onuy-41706/50 {447 525/ Ja_ 1575;20 |12,5| 1180 255040 | 062 28.7 504
oau-53300/550 {533 525/ J:; 24 135 14001635 | 045 23,2 5565
Bdng 1.2. MBA tu ngiu 3 pha va 1 pha 500kV
Loai MBA San Théng tin san xudt
: MVA | pcpa 1, cia cudn day, kv S, % oudn day
' c T H C | T| H
ATAUTH 1250001500110 | 125 | +8x1,50 | 500 121 63, 10,5:385 100 100 | 50
_JATOUTH 25000/500/1 10 250 | #8x150 500 121 105, 38,5 100 100 | 40
ATAUTH 320000/500/220 | 320 | +8x1,38 500 230 10,5,158; 385 100 00 | 375
Bx 147
N
AOOUTH 187000/5007220 167 | £6x20 500 230 10,5, 38,5; 13,8, 158, 18; 20 1500 {100 | 30:
40;
RN 0
AQAUTH 67000/500/330 167 | +6x20 50 | 230 10.5; 38,5 100 (500 15
| s
AQAUTH 267000/5(H)j220 | 267 | 38x150 | ¢y | 939 | 10.5:385:138,158,18:20 Jioo {100 | 25;
' H;
s |5 _ 45
ACOUTH 267000500830 | 267 | +8x1.50 | o590 | 939 10,5; 38,5 100 [RO | 15
3 |
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ACAUTH 417000/500/220

417 | 28x150 [ g0 | pan 10.5; 150: 385 100 100 | 29
b
AOAUTH 533000500220 | 533 | + Bx140 | go0 | pog | 105:138:385,155 181 [100 [100 | 25,
PR | ‘
Badng 1.3. MBA tu ngau 3 pha va 1 pha 500kV (liép theo)
Loai MBA Thong s6 sén xut Thong 58 tinh toan 3 pha
Ugn®o CUON d8Y | APycr | AP, | 1% | Ry [ cudn ddy | Xg [ cutn day | AG,
JCTICHTH] w | kv C{TTHTC H [ kvAr
ATOLTH 25000/500/220 (105| 24 | 13| 330 {150 [050 (296! 290( 580 | 2311 0 | 280 | 625
ATALLTH 50000/500/110 | 105 | 24 | 13| 550 {230 [045[1.21|1.21] 303 | 118 | © | 146 | 1125
ATALITH 32000/500/220 | 10,5 | 27.5| 17 | 550 | 220 | 045 | 074|074 | 1.98 [904] 0 | 146 | 1440
AQALITH167000/500/220) 95 | 2¢ |17.5| 325 | 125|040 053|053 |1.77;] 58 | 0 {1015/ 2010
| 132,
1,06
AQAUTH167000/500/330( 98 | 67 {61 320 | 70 | 030|053 053|354 [ 44 | 0 [ 325 [ 1500
AOMLITH 67000/500/220 | 85 | 24 |125 435 {160 [035]0.291029/1.16:| 34 48 12803
0,94,
0,64
AOAUTH670005001330.| - [ - | - [ - R
ACALTH417000/500/220) - | - | - . N
AOALITH 33000/500/220 | 85 | 24 (12,5 760 | 250 {025 |012| 012|048 [172] o | 24 {3890
0.39
Bang 1.4. MBA 3 pha cudn day va MBA tif ngiu 220kV
Logi may bign ap SemMVA| DCDA Thang ¢ san xuit
U,y cudn day kV Uge CUON day
€ T H C-T CH TH
TATH 100001220 0| 85 | 230 22,385 6,611 . - -
T/ITH 250000220 25 | 815 | 200 122275385 6611 125 20 65
ATITH32000/220/140 32 | #2260 | 230 121 66;11,385 { 1 H 2
TATH 40000/220 40 | 18x15 ] 230 | 22275385 6511 20 | (125 | 95
{128 | 22
TALTH 630007220 63 | z8xt5 | 230 22,385 6.6 11 24 125 | 105
' {12,5) 24 .
T ALTHE3000/220/410 | t6x20 | 2% 121 66,111,275 | 1t 35 2
. _ 38,5
ATALTHI25000220110 | 125 | a6x20 | 230 124 66:11;275 | 11 31 19
_ 385
ATAUTH 2000002201140 | 200 | #6x20 | 230 121 66:11:21,5; | 11 32 20
385
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Bang 1.5. MBA 3 pha cudn day va MBA tu¢ ngau 220kV

Laai may bién ap Thong s8 san xuat Thdng tin tinh to4n 3 pha AQO
AP cudnday AP | k% | Rl cudnday ¥a [€2] cudn day KA
CT | CH|TH K C T H c T H
TATH-10000/220 - - - - - - - - - - - -
TOTH 250001220 - 135 - | 50| 12 | 572 |5721572| 2768 0 48 | 3iM)
ATRUTH-320007220/110 145 - | 32| 06 | 374 |374|750] 158 0 364 192
TATH -40000:220 - 240 - [ 66 1% | 397 [397]397) 165 | 126(0) [(0} 126 | 440
[TALITH -63000:220 - 320 -l 10 213 2131213 108 | 925 0 630
_ : (325)
IATOUTH -63000/220/110 - 215 - 45 | D5 143 | 1432590 100 0 193 315
ATALTH-125000/20001 10 - 280 - 185 | 05 [ 05 [050[100! 486 0 825 | 625
IWTALTH -200000/220110 | 430 (1360 | 320 j125( 05 | 0,39 | 020 |1,151f 304 0 541 | 1000
Bang 1.6. MBA 3 pha 2 cudn day 220kV
.oai MBA S; | DCDA Théng s6 san xudt Théng s5 tinh toan
MVA Umoun daykV | Us | APy (4P| b | Rs | %o | 80
C H %ol kW [ kW | % €] | €2 | kvAr
TPOH -32000/220 | 32 |8x15%| 230 6,6/%6.6 12 | 167 | 53 1 0,90 | 8,66 { 198,5| 288
TPOLH- 63000220 63 | 48x1,5% | 230 6,6111; 6,6/11 12 {300 { 82 [ 080 { 400 | 100 | 504
[TALL- 80000220 80 |+2x25%| 242 1 63,105,138 11 1 320 (105 060 | 264 | 7281 480
[TPIH-100000/220| 100 |+8x1,5%! 230 1111 12 1360 {115 0,70 | 1,90 | 63 AX)
rau- 125000220 | 125 +2425% | 242 (63,105 138,20 | 11 | 380 | 135 | 050 | 1,27 | 465 | 625
TPOLH- 10000/220) 160 | +8x1,5% | 230 11144 *y 12 | 926 | 167 | 060 | 1,08 | 39,7 | 960
MAL- 200000/220 | 200 - 242 ) 138157518 | 11 | 580 | 2003 045 | 077 1 29 900
© [TALL- 250000/220 | 250 - 242 13,8, 15,75 11 | 650 :240 1 045 | 055 | 232 | 1125
TOLL- 400000 430 - 242 | 13,8;1575;20 | 41 | 880 | 330 | G40 | 0,29 | 14,5 | 1600
T - 630000/220 630 - 242 15,75, 20 11 [1300) 380 | 035 | 017 | 92 | 22{X)
Bang 1.7. MBA 3 pha 3 cudn day 110kV
Loai may bign ap Sun. Thong 8 san xudt
kVA Ugn cubn day kv Uy % cudn day
c T H C-T- C-H T-H
TMTH 6300/110 6.3 115 225,385 6,6; 11 105 17 6
raTA 100004110 10 115 225,385 66, 1 10,5 17 ]
TaTH 16000/110 16 115 215,22, 385 66 1 17{30,5) | 105171} G
mATH 250007110 25 115 1122, 38,5 6.6; 11 105 17 6
TATH 3 250004110 25 115 . 385 27,5 6.6; 11;27.5 17 10.5 6
raTH 400001110 40 115 11,2215 6,6; 11 105 (7} | 17(10,5) 6
[TATH 63000/110 63 115 i85 6.6; 11 105(17) | 17{10,5) 6
ITauTHS000/100 80 115 385 66 1 10,5(17) | 17{10,5} 6
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Béng 1.8

Loai MBA Théfyg s& san xuit Thang sd tinh toan
APy | AR, Iy R [€2] cudn day Xq [€2] cudn day -AQ,
kW kW % C T H C T H kVAr
TMTH 6300/110 60 14 1.20 10 10 10 225 ] 3 755
TATH 100007110 80 .19 110 | 580 | 530 | 5,80 142 0 82 110
TATH 160001110 105 26 105 | 270 | 270 ¢ 2,70 88 {0); 52 {52% 0 168
[raTH 250004110 145 36 100 | 150 | 1,50 | 1,50 54 0 33 250
[TaTH3 250001110 145 45 1,00 150 | 150 | 1,50 a7 33 0 250
b 31500110 2200 55 150 130 | 130 | 1,30 | 465 298 0 472
ITATH 400001110 230 50 090 [ 095 | 095 | 095 | 354 | O {20,8) | 20,8; (0} 360
TATH 630004110 310 70 085 | 052 | 052 | 652 | 226 | O {13.1) {131, (O 536
TALTHBO000/ 10 380 82 080 | 040 | 040 | 040 | 177 | O {(16.3) | 10,3; (0 640
Bang 1.9. MBA 3 pha 2 cuén day 110kV
Loai MBA San. | DCDA Théng s6 sén~xudt Théng s4 tinh toan
MVA Uy CUBn diy kY Uv [ APy [AP | b | Ra | X5 | AQ,
C H % kW L kw | % | [ |9 war
TMH 2500/1 i 25 {+10x1.50 110 6.6; 11,32 10,5 22 50 | 1,50 |4660| 555 | 37,5
8x1,50
[rAH 5300/110 63 | £9x1.78 50 0 11,00 [1660| 220 | 63
TAH 100004410 10 [+9%1,78| 415 | 6.6:11:22;385 | 105 60 14 709 |795]139| 90
rpax 16000110 18 | £9x1,78 85 21 | 0851438867 136
Tpad 250004110 25 | 19x178 105 | 120 29 [ 080|254 (559 200
TpAH32000{/110 32 | £5x1,78 T 10,5 ] 145 35 | 07571187 |435] 240
TRAHC 320001110 | 32 [ +9x1,78 | 115 | 6.36.2; 6,3105; | 160 | 145 35 | 075{ 187 |66 | 240
TpaH 400001110 411 | £9x1,78 10,5105 105 | 175 42 | 070 | 1,44 |348] 280
TROHCA0000/110 40 | #9x1.78 16,0 | 175 42 1070 | 1,44 1528] 280
T4 400004110 40 |+ 242,50 115 31563105 | 105 | 175 52 | 070|144 (348 280
TpauH 630001110 | 63 | +9x1,78 | 115 | 6,3/6,3:6,310,5 10.5 | 260 59 1065|087 221 410
TeAUn 80000/110 | 80 | +9x1,78 | 115 10,5/10,5 105 | 315 70 [ 0607 065(17.3! 480
ra 800004110 80 [+2x250} 121 |6,3; 10,5, 13,8, 3,15} 105 | M5 70 | 060 (085 [47,3] 480
AU 1250001110 125 1+ 24250 121 10,5, 13,8 10,5 { 520 | 120 | 0,55 | 0,33 {11, 1| 678
AL 2000004110 200 | +£2x2,507 121 (13,8;15,75,18,20| 105 | 700 | 170 0,50 (023169 | 1000
ray 250000110 | 250 [+ 2x2501 11 15,75 20 10,5 | 790 | 200 | G50 | 0,17 | 55 | 1250
TaL 4000007110 400 | £2x2.50 | 121 20 10,5 [ 1350 | 230 | 0,80 [ C.12 | 3.5 | 3200
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Badng 1.10. Thong s6 k§ thuat may bién ap phan phéi do ABB ché tao

Cbdng Dién ap, AP W APy w U W Kich thude, mm Trong
sudt, kA kv Dai — Réng — Cao rgng, kG
1 2 3 4 5 0
31,5 35/0,4 150 700 4,5 890-680-1310 420
6,3/0,4 200 1250 4 860-705-1325 510
50 10/0,4 200 1250 45 860-705-1325 510
22104 200 1250 4 860-705—1325 510
35/0,4 240 1250 45 920-730- 1365 467
75 35/0,4 280 1400 45 920-730-1365 525
8,3/0,4 320 2050 4 900-73('"1255 630
10/0,4 320 2050 a5 900-730- 1255 630
100 22/0,4 320 2050 4 $00-7303 1255 630
35/0,4 360 2050 45 1010'750-1445 695
500 2950 4 1260-7 7 0~ 1420 630
10/0 34 500 2950 45 1260-770-1420 630
22104 500 2950 4 1260-770-1420 630
180 35/0,4 500 2950 4,5 1160-765-1495 695
6,3/0,4 530 3150 4 1260-770-1420 880
10/04 530 3150 4,5 1260-770-1420 880
530 3150 4 1260'770-1420 880
180 22/0,4 45 116C-765~1495 | 968
35/0,4 580 3150
6,3/0,4 530 © 3450 4 1290-780— 1450 885
1004 | _ 3450 | 45 1290-780- 1450 885
200 22/0,4 530 3450 4 1290-780-1450 885
35/0,4 530 3450 45 1350--8i5-1530 1041
600
63/0,4 640 4100 4 1370-820-1485 1130
10/0,4 640 4100 45 1370-820-1485 1130
250 22104 640 4100 4 1370-820-14S5 1130
35/0,4 680 4100 45 1430-860-1550 1165
63/0,4 720 4850 4 1380-855-1525 1270
10/0 4 720 4850 4,5 1380-865-1525 31270
315 22/0 .4 720 4850 4 1380-865- 1525 1270
35/0,4 800 4850 4,5 1470-870- 1605 1402
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Cang Bién ap, AP W AP w U,W Kich thude. mm Trong
sudt, kvA kv Dai-Réng—- Cao | Mugng, kG

63/0,4 840 5750 4 1620- 1055~ 1500 1440

400 10/0,4 840 5750 45 1020~ 105 5- 1500 1440

22/0.4 84y 5750 45 1820- 1055 — 1500 1440

~ 35/0,4 820 5750 1640- 1040— 1630 1650

6,3/0,4 loou 7000 4 "1535-930--1625 1695

500 ©10/0,4 1000 7000 A5 1535-930-1625 1695

22/0,4 1000 7000 4 1535-930-1625 1695

35/0,4 1150 7000 45 1585-955-1710 1866

6,3/0,4 1200 8200 | 5 709401670 1970

630 10/0,4 1200 8200 45 1570-940— 1670 1970

' 22/0.4 1200 8200 4 15'70-940- 1670 1970

35/0.4 1300 8200 4,5 1620-940- 1670 2218

6,3/0.4 1400 10500 5 17 70- 1075 — 2420

800 10/0,4 14(X 10500 5,5 1695 2420

22/0,4 1400 10500 5 1770-1075-1695 2420

35/0,4 1520 10500 65 1770- 1075 - 1695 2520

: 1620-940'1750

6,3/0.4 1750 1300 5 1765-1065-1500 2910

1000 10/0;4 1750 1300 5,5 1765-065-19U0 2910

22/0.4 1750 1300 5 1765-1065-1900 2910

35/0.4 1800 1300 8,5 1840-1080- ] 900 3051

>1000

SAN XUAT THEO DON DAT HANG

Bang 1.11. May bién ap ba pha hai cudn day do Viét Nam ché tao

5 Bién ap dinh o
Céng mife. KV Ton that, kW Hiéu .
suat . SUAt UN'3 P
. » 'L}
Loai ‘T‘-Sh Khdng | Ngin dinh fj‘a ca ign
MUC. | Caodap | Haap | taikhi | machkhi | muc % an
kVA : U U ' .
dm am
20-6,6/0,4 20 6,6 o4 180 600 96,25 55 9
50-6,6/0,4 50 6,6 0,4 350 1325 96375 5.5 7
50-10/0,4 50 10 0.4 440 1325 96-50 5.5 8
50-35/0,4 50 35 04 £20 1325 96,85 6,5 9
100-6,6/0,4 100 6,6 04 600 2400 97,09 55 6.5
100-10/0,4 100 10 04 730 2400 96,96 5,5 7.5
100-35/0,4 100 35 0.4 800 2400 96,81 6,5 8,0
180-66/0,4 180 6,0 0.4 1000 4000 97,30 5,5 6,0
180-10/0,4 180 10 04 | 1200 4100 97,14 5,5 7.0
180-35/0,4 180 15 0.4 1500 4100 96,97 65 80
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Céng | Biénap dinh TN that, kw

sust mirc, kV :’:;‘: uN3 |,
R ) (13
Loa aeh _ | Khong | Ngdn | gion | U | clais,

MUS, | Caoap | Hadp | taikhi | mach khi mifc, % am

kVA _ U | U
320-66/0,4 320 6,6 04 1600 8070 97,66 855 | 60
320-10/0,4 320 10 0.4 1900 6200 67,54 55 7.0
320-35/0,4 320 35 Q4 Z300 6200 97,41 85 7.5
320-5/66 320 35 B6 2300 6200 97,41 6,5 7.5

320-35/10.5 320 35 10,5 230D 6200 97,41 6,5 7.5
560-66/0,4 560 6,6 04 2500 9400 97,87 55 6,0

560-10/0.4 560 10 0.4 2500 9400 97,77 55 6,0
560-35/6,4 560 35 04 | 3350 9400 9177 6,5 6.5
560-35/6,6 560 35 6.8 3350 9400 9777 | 65 6.5

560-35/10,5 580 | 35 10,5 3350 9400 97,77 6.5 6,5
750-6,6/0.4 750 6,6 0.4 4100 1190 897,91 5.5 6,0

750-10/0,4 750 10 0.4 4100 1190 97.91 55 6,0
750-35/0,4 750 35 0,4 4100 1180 97.91 6,5 65
750-35/6,6 750 35 1 06 4100 1190 97,91 6,5 8.5
1000 -105/0,4 100 10¢ 04 4900 1 5000 98,05 55 50
1000-105/8,3 1000 105 6.3 4900 1 6000 98,05 55 5.0
. 1600 35/0,4 1000 35 04 5108 | 15000 98,03 65 55
1000-35/6,6 1000 35 6,6 5100 1 5000 98,03 65 55

1000-35/10,5 | 1000 35 105 510n 24000 58,03 6,5 55
1800- 31,5/6, 1800 31,5 6,3 8300 24000 98,03 6.5 50
1980-35/6,8 1800 35 8,6 8300 24000 98,3 6,5 50
1800--38,5/6, 1800 385 6.3 8300 27000 98,3 B,5 5.0

1200-35/6,6 3200 35 6.6 1150 2700U 98,51 7,0 4,5
3200-35/10,5 3200 35 10,5 1150 27000 98,51 7.0 45
5600-35/6,6 5600 35 6.6 1850 57000 98,67 7.5 4,5

5600-35/10.5 5600 35 10'6 1850 57000 98,67 7.5 4,5
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Phu luc 2. THONG SO BUONG DAY BIEN

Badng 2.1. Théng s clia dudng day trén khdng tinh chinh xac
theo khoang cach pha trung binh D

Tiét dign Ry 04KV | 6RY 10kV 15kV 22ky A5kY 110ky 220KV
mm? CYkm D=05 | D=1m | D=15 D=2m D=25m D=3,5m d=5m D=8m
m m

AR I X (X% 1% [Br | % B R (& | % B (X% By
Qkm [ OQkm ;Okn | Ckm [ 405Km { <R | 40%km | $Am | 10%km | <2km | 10%%m | ORm [ 10%m

25M42 12801138 |0321 (0365 |0390 ]
362 (0820085 (0309 (0352 [0378 (0296|2831 (0410 (2732 0431 (2595
508 06401065 (0300 10344 |0370 0387|2893 (040112790 (0423|2648
7041 10460 (046 | 0289 |0333 [0359 |037772978 (0300 (2869 |02 12718 (0435 2576
95116 10,340 |033 10275 |0323 0348 (0366|2067 10380 |2851 |0401 2792 0421 2641
120n9 102701027 [0271 10315 |0341 0358 (3132 [037313011 0304 | 2846 |0416 | 2690

150724 10,210 | 0.1 0307 10333 1035113200 (03653074 10387 [2002 |0409 2739

185729 |0.17¢ | 0,17 0,403 | 2,781

24009 | 0132 (0,132 ' ' 0,394 | 2844 (0424 | 2641
30048 §0,106 | 0,107 ' 0417 | 2,686
4001564 | 0,080 10,08 0408 | 2,745
2120 : 0,343 13,278
24150 : 0339 [ 3315
2185 0,336 | 3,45
2240 0,332 | 3,390

Ghi chii : Trong s6 lieu tist dign day ; ¢ s6 : i€t dién dinh mic cia day, mau sd tiét dign 161
thép. DGi v6i day nhom dudng kinh nhd hon day nhom 15i thép nén X 1én hon cdn B nhd
hon mot chiit so v6i day nhom 15i thép, khi cdn ¢ thong s6 chinh xdce thi phai tinh theo
cong thic va theo D shuc t& coa dudng day.
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Bang 2.2. Théng s6 clia cap cach dién gidy hodic chét déo 16i nhdm(A) va dong (Cu)

Tiét dién Pién trd . Cam khang Dung dan
mm? Qfkm Q/km 10-6.1/CQ/km
bién ap kVv: Bién ap &V
A Cu 10. 22 35 & 10 22 35
15 20,6 12,3 _ _ _ _ _ _ . .
25 12,1 7,35 _ _ — — _ —_ — —_
4 7.75 4,60 _ _ _ _ _ _ — —
6 5,17 3,07 _ _ _ _ _ _ _ _
10 3,10 184 | 0,110 | 0122} __ | 828 | __ _ _
16 1,94 | 1,15 (o102 [o113| | _ |722| _ 1 _ .
25 1,24 0,74 | 0,091 ; 0,089 |0,135| __ 88,0 [ 72,2 | 53,5 _
35 0,89 0,52 | 0,087 | 0,085 10129 __ 37,2 | 850 | 60,0 .
50 0,62 0,37 | 0,083 | 0,000 |0.119; __ 114 | 91,0 | 66,0 L
70 0,443 | 0,26 | 0,080 | 0,066 |0,116 0,137 | 127 | 975 | 755 56,5
95 0,326 { 0,194 1 0,078 | 0,083 {0,110 0,126 134 | 110 | 81,5 63,0
121 0,258 ¢ 0,153 | 0,076 | 0,081 (0,107 0,120} 116 116. 100 755
150 0,206 | 0,122 | 0,074 | 0,079 | 0,104 | 0,116 | 162 | 138 | 110 81,5
185 0,167 | 0,089 | 0,073 | 0,077 | 0,101 | 0,113 | 169 | 141 119 88,0
240 0,119 | 11,077 | 0,071 | 0,075 | __ _ 185 | 144 | 132 97,3
300 | 0,103 | 0,061 | b b | 144 | 1038
Bang 2.3. Dong dién cho phép cla day ddng va nhém
1. Day déng
. . Dong dién cho phép —A
Tiét dién dinh | Tigtdién tinh{ Budng kinh | Khéi lugng
muc mm? toan mm? mm? kg/km bat 12
: ngoai trdi trong nha
4 3,94 1,2 35 50 25
6 5,85 27 52 70 35
10 9,79 35 a7 95 60
16 15,5 5,0 140 130 100
25 24,5 6.3 221 180 140
35 341 75 323 220 175
50 48,5 89 439 270 220
70 68,3 10,7 618 340 280
95 92,5 12,5 837 415 340
120 117 14,0 1058 485 405
150 148 15,8 1338 570 465
185 180 17.4 1627 640 530
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2. Day nhém

Tistdiendinh | 1Sden | b enokinh | KhSilugng |.2009 dién cho phép A
mgemmr | OS] khm | Bat T oat
. ngoai trai trong nha
16 15,9 5,1 41 105 80
25 247 6,4 68 135 105
35 344 7.5 .95 170 110
50 48,5 9.0 136 215 135
70 69,3 10,7 191 265 170
85 933 12,4 257 325 215
120 117 14,0 322 375 260
150 148 15,8 407 440 310
185 183 17,5 503 500 370
. 240 239 20,0 656 610 425
3. Day nhom 15i thép:
Day AC
Tiét dién Tiét dién tinh toan | Budng kinh | Khéi lugng Dong dién cho phép,
dinh mre Nhém/thép mm? mm? - kg/km khi dat ngoai trdi
mm? A
16 15,3/2,5 54 62 105
25 22.8/3,8 6,6 92 135
35 36,9/6,2 8.4 150 170
50 48,3/8,0 9.6 196 220
70 68,0/11,3 114 275 275
95 95,5/15,9 13,5 386 335
120 115/22.0 15,2 492 380
150 148/26.6 17.0 617 445
185 181/34.4 19,0 771 515
- 240 238/43.1 21,8 997 610
300 295/56,3 242 1257 700
400 395/72,2 28,0 1660 800
Day ACO day nhom I5i thép gidm nhe
Tiét dién Tiét dién Budng kinh | Khdi lugng Dong dién cho phép,
dinh mifrc tinh toan mm? kg/km khi dat ngoai trai
mm? Nhémithép mm? A
150 148/17.8 16,6 558 450
185 181/22,0 18,4 687 505
240 243/31,7 216 937 605
300 2917372 235 1098 690
400 392/49,5 27,2 1501 825
500 482/59,7 30,2 1836 945

16- GTLUGI BIEN
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Day ACY day nhom tang cuting

Tiét dién dinh mirc | Tiét dign tinh Budng kinh Khéi iugng Déng dién cho
mm? toan mrn? kg/km phép, khi dat
Nhdmithép ngoai tréi
mm? _ A
120 116/26,6 15,5 530 375
150 147/34,4 17,5 678 450
185 185/43,1 19,6 850 515
240 241/56,3 22,4 1111 610
300 207172,2 25,2 1390 705
400 400/93,3 29,0 1840 850

Bdng 2.4. Cac hé sd higu chinh dc‘)ng dién cho phép cia cap

a) Hé 6 hiéu chinh K, dong dign cho phép cla day dan trdn va boc cach dién,
cap ngam, thanh cai theo nhiét do cda dat va khong khl

Nhiét d3 tinh toan | Nhist 8 tiéu chudn Hé s6 higu chinh dOng dién cho phép theo nhiét d6 méi tvemg, °C

clia mditregmg. °C | charudt. °C 15 1 20 | 25 [ 30 { 35 | 40 | 45 | s0
15 80 100 | 096 | 092 | 088 | 083 | 078 | 073 | ce8
25 80 109 | 104 | 100 | 090 | 080 | 080 | 080 | 074
25 70 t11 | 105 [ 100 | 094 | 088 | 081 | 074 | 067
16 65 100 | 095 [ 089 | 084 | 077 | 0.71 | 063 | 055
25 65 192 | 106 [ 100 [ 094 | 087 | 079 | 071 | 061
15 50 100 | 094 | 088 | 082 | 075 | 067 | 057 | 047
% 60 143 [ 1107 | 100 | 093 | 085 | 076 | 066 | 054
15 55 100 } 093 ' 08 | 079 | 071 | 061 | 050 | 036
25 55 t15 [ 108 | 100 { 091 | 082 | 071 | 058 | 041
15 50 100 ; 093 | 084 | 076 | 066 | 054 | 037 | -
25 50 198 | 1,09 | 100 | 080 | 078 | 063 | 045 | -

b) Hé s6 higu chinh K, khi nhiéu cap lam viéc dat song song trong dat cd

hoac khéng ¢é éng

S48 lugng cap) 1 2 3 4 5 6
Khoang trdng giiza
C&c cap, mm
100 10 0,90 0,85 0.80 0,78 0,75
200 10 0,92 0,87 10,84 0,82 0,81
300 1.0 093 0,90 10,87 0,86 0,85
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c) Hé s hiéu chinh K, theo s& cap dit trong khéi hé s& a

54 cap trang khéi

Tigt dién rugt cap,
mm? 1 2 3 4
25 0,44 0.46 0,47 051
35 0,54 0.57 0,57 0,80
50 0,67 0,69 0,69 o
70 0,81 0,84 0.84 085
85 1,00 1,00 1,00 1,00
120 1,14 1,43 1,13 1,12
150 1,33 1,30 129 1,26
185 1,50 146 1,45 1,38
240 1,78 1,70 1,68 1,55
d) Hé s& hidu chinh theo dién &p danh dinh
Dign &p danh dinh olia cap 0 [ Dén3
Hes6b 1 1,08 1,09
e) Hé s higu chinh theo phu tai trung binh ngay dém
Stb 10 0,85 07
Sdm
He s ¢ 10 1,07 1,18
f) Hé s& hiéu chinh theo nhiét trd suat cha dat
Dic diém cla dat Nhigt trd sust, cm®KMW | Ha 8 hidu chinh
Cat co do am trén 9%, At sét pha cat cb dd 4m trén 1% 80 1,05
Dt va cat c6 a6 &m 7 - 9%, d&t sét pha cat do 4m 12 - 14% 120 1.00
(4t 00 0 4m irén 4 vi nhd hon 7%, 4t sét pha cat o6 6 3m 8- 12% 200 0,87
Cat oo do am tdi 4%, dit da 300 0,75
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Bang 2.5. Nhiét do cho phép clia day din — 6., (°C) :

Nhigt | Nhiéldo | Nhiét do cho Nhiét do

Day dan docho | chophép | phép ldn nhat cho phép
phép ngan : khi ngén
lau dai han mach

Thanh dan va day tran

Béng 70 125 300

Nhom 70 125 200

Cap cach dién gidy Pong | Nhém

Dén 3 kV 8¢ 125 200 150 200

Pén 6 kv 65 100 200 160 200

Bén 10 kv 70 90 200 150 200

22-220 kV 65 125 — 125

Cap céach dién PVC . 150

- Tiét dién dén 300 mm? 65 160 160

— Tiét dién > 300 mm? 65 140 140

Cap céch dién cao su

Thudng 55 100 150 150 150

Chiu nhiét 65 110 150 150

cach dién polietilen 70 80 120 120 120

Day déng tran vdi e kéo ;

— <2 daN/mm? 90 250

—>2 daN/mm? 90 200

Day nhdm trén vdi e kéo

— <1 daN/mm? a0 200

—>1 daN/mm? 90 160

Phdn nham cla day AC 90 200

Day siéu nhiét - 150 va

: 210

Bidng 2.6. K, trong 5 ngay dém lién clia cap cach dién gidy U, < 10kV

Heé s3 i
k= lpllep | dat

biéu kien l&p

Hé& s6 qua 1ai cho phép k,, trong  thdi gian qua tai t [h)

1 2 3
60% Trang dat 1,50 1,35 1,25
Trong khdng khi 1,30 1,25 1,15
80% Trong dat 1,35 1,25 1,20
Trong khdng khi 1,25 1,20 1,15
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Bang 2.7. Thong s clia dudng day trén khdng loai AC va A

Tigt dign

20kv

Ry Sukm 04kV | 610kV kY 110kV
mm? A AC X, X X% .| b X | % | % by
km Qfkm fm | 10%Ckm | Ckm #0MQkm| Q&m | 10%0km
25 0,160 1.6 035 0,412 0426 2,64
35/6,2 0,790 0.85 033 0,400 0,414 2,72 0438 | 259
50/8 0,582 0,59 0,32 0,392 0,405 2,78 0,429 265
7011 0,420 0,42 0,31 0,381 0,395 2,86 0418 | 272 | 0441 257
9516 0,299 0,31 0,30 0,370 0,384 294 0.40% 279 1 0430 |- 2,64
120119 0,245 0,25 030 0,363 0.377 360 0,400 2,85 0,423 2,69
lE’JIZA 0,154 0,19 0,357 0,31 3,05 0,393 2,90 0,415 274
165/29 0,159 0,16 220 kV: i 0,409 2,78
205027 0,140 . 0,14 L by 0.406 280
240/32 0120 { 012 0430 | 264 | 0401 284
30039 0,100 0,10 0,424 268
400151 0,070 0.07 0415 | 0,274
450156 0,419 10,276
Bdng 2.8. Thang sé cla cap cach dién gidy hodc chat déo
Tidt dign Ry C2fkm 0,4kV 6,10 kV 10 kY 20 RV Bk
mm? | Cu. | -Al % % 4qc X% acq % ac % )
Qfkm | Qfkm | kVAkm | O&m [kVArkm] Cvkm | KVADKm | fukm | KVARKM
10 [ 184 a1 ooz fonn{ 23 |
16 | 115 | 194 | 0068 (0102 26 [o0113] 59
25 | 074 | 124 | ooes | 0091 | 41 [o0o0s9| 8 | 0135 [ 248
35 | 052 | 089 | 0064 | 0087 | 46 |[0085] 107 | 0128 | 276
50 037 052 0,063 | 0,083 52 0.09 11,7 | 0,119 318
70 026 | 0443 | 0061 0,08 6,6 0088 1 135 7 0116 359 0,137 86
95 0,194 | 0,326 006 | 0,078 87 0,083 | 158 | 0,110 40,0 0,126 95
120 | 0153 | 0258 0,06 0,076 45 0,081 169 | 0,107 428 0,120 99
15¢ | 0,122 | 0,206 | 0,059 | 0,074 104 007¢ | 183 | 0,104 470 0,116 112
185 | 0,099 | 0,167 | 0,059 | 0,073 1,7 00T 20 | 011 5190 0113 145
240 | 0077 | G129 | 0058 | 0071 13,0 0.375 25
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Bidng 2.9. Cac s8 li€u tinh toan day dong va day nhom

Tiét dign dinh mie, | Tiétdiéntish | Dudng kinh inh [Dign trd sut khi nhiat b 20°C Kni luang tink fodn
mim? toan, mm? toén, mdmen Cxxm khdng 1ém han clia day dan, kghkm
M
4 394 22 4,65 35
B 585 27 3,06 52
10 - 9,79 35 7.81 87
16 155 50 1,20 140
25 245 63 D74 221
35 HA 75 0,54 323
50 48,5 89 0,39 439
70 68,3 10,7 0,28 618
95 92,5 12,5 0.20 837
120 17 14,0 0,158 1058
150 148 15,8 0123 1338
185 180 17,4 0,103 1627
240 234 19,9 0,078 2120
300 288 221 0,062 2608
400 384 25,6 0,047 3s21
A
16 159 5,1 1,88 41
25 247 6,4 1.28 68
35 KLE| 75 092 a5
50 495 9.0 0,64 136
70 69,3 10,7 046 191
95 93,3 124 0,34 257
120 117 140 027 322
150 148 15.8 0,21 407
185 183 17,5 017 503
240 239 200 0,132 656
300 298 24 0,106 817
400 396 258 0,080 1087
500 501 291 0,063 1376
60 604 320 0,052 1658
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Bang 2.10. Cac s6 liéu tinh toan cla day nham 16i thép

Tiét dien | Tist dien tinh todn ciia day dan, |  Dueng kinh tinh toan | Din trd khi nhigt| Khai luomg tinh
dinh mic mm’ . do +20°C, Qkm | loén cla day
ctia day d&n[phan nhom din din] LGithép | Daydin | Léithép | khonglanhon | dén, kghm
mem’ clia day din
AC
10 10,1 1,13 44 12 3,42 36
16 15.3 2,50 54 18 2,06 62
25 228 3,80 66 22 1,38 92
35 36,9 6.20 8.4 28 085 - 150
50 483 8,0 9,6 3.2 0,65 196
70 68,0 113 114 38 0,46 275
95 95,5 159 13.5 45 0,33 386
120 115 22,0 152 6.0 0,27 492
150 148 266 17,0 66 0,21 617
185 181 344 19,0 15 0,17 771
240 238 431 216 84 0,132 897
300 295 56,3 24,2 96 0,107 1257
400 395 72,2 28,0 11,0 0,080 1660
ACO
150 148 178 166 54 0,21 '559
185 181 20 18,4 60 0,17 687
240 243 7 216 7.2 0,130 937
(%) 191 37,2 235 78 0,108 1098
400 392 495 272 9,0 0,080 1501
500 482 59,7 30,2 10,0 0,065 1836
600 578 72,2 33,1 11,0 0,055 2206
700 712 93.3 37,1 12,5 0,044 2756
ACY
120 116 26 155 66 0,28 530
150 147 .4 17,5 75 0,21 678
185 185 431 19,6 84 0,17 850
240 241 56.3 224 96 0,431 1111
300 297 722 152 11,0 0,106 1390
400 400 933 29,0 12,5 0,079 1840
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Bang 2.11. Ddng dién cho phép cha day rudt ddng boc cao su hoac PVC

Tigt dién Ddng dign cho phép(A)
ot mm’ | pay dat hy Day dat chung trong éng
2 day mGt rugt | 3 day mot rudt | 4 day motruét | 1 day hairudt | 1 day ba ruot
0,5 11 - - - - -
0,75 15 - - - . -
1,0 17 16 15 14 15 14
1,5 2 19 17 16 18 15
25 30 27 25 © 5B 25 21
4 41 38 35 0 32 T 27
6 50 45 42 40 40 KF
10 80 70 60 50 55 50
16 100 85 80 75 50 70
25 140 115 100 90 100 85
35 170 135 125 15 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 M5 290 260 295 250
150 440 360 330 - - -
185 510 - . - - -
240 605 - . . . -
300 595 - - . - -
400 830 - - -

Badng 2.12. Day dan rudt ddng, cach dién cao su trong v6 bao vé bing kim loai

va cap ruét déng ca

ch dién cao su trong v chi, PVC hoac cao su,
c0 hodc khong ¢b dai thép

Ti&t dign rudt, mm? Dong dién cha phép (A) (1)
Day va cap
M3t rugt Hai rut | Ba ruat
_ ~ Knidttrong
Khang kh{ Khang khi Bat Khang khi bat
15 23 19 33 19 27
2,5 3o 27 44 25 38
4 41 38 55 35 43
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 - 115
25 140 115 175 95 150
35 170 140 210 120 180
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50 215 175 265 145 225
70 270 215 320 180 278
95 328 260 485 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - .
Bang 2.13. Day dan rudt nhdm, cach dién cao su hosic PVC
- Dong dién cho phép (A}
rzftt ?"1?:2 Day ~_Day @it chung trong mit Gng
" d8thd | 2daymotruot | 3day mdtrudt | 4 day motrudt | 1day hairugt | 1dayba rudt
25 24 20 19 18 19 16
32 28 28 23 25 21
6 39 36 32 ¢ 31 26
40 60 50 47 38 42 38
16 75 60 60 55 80 55
25 105 85 80 70 75 85
35 130 100 95 85 95 75
50 165 140 130 120 126 105
70 210 175 165 140 150 135
95 255 215 200 175 190 165
120 295 245 220 200 230 190
150 340 275 255 - - -
185 390 - - . .
240 | 485 - - - -
300 535 . - - -
400 645 - - -

Bang 2.14. Cap rudt nhom, cach dién cao su ho#c chét déo cé vé chi, PVC
hodc cad su, ¢b ho#c khdng c6 dai thép

' - Déng dign cho phép (A) (1)
TN U8 gt rust - Hairugt ) Ba rust

. Khéng khi Khong khi - Dt Khang khi Dat
25 23 21 1 18 29
4 3 29 42 27 38
6 38 38 55 32 4
10 60 55 80 42 70
16 75 70 105 60 %0
25 105 90 135 75 15
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35 130
50 165
70 210
g5 250
120 295
150 340
185 330
240 465

105
135
165

230
270
310

160 90 140
205 110 175
245 140 210
295 170 255
340 200 - 295
390 235 335
449 270 385

Bang 2.15. Cap mém rudt déng, cach dién cao su di ddng trong hadm mo

Tigt dién rudt, mm? Dong dién cho phép (A) (1)
Mt rudt Hal rudt Ba rudt
0,5 12 -
0,75 16 14
1,0 18 16
1.5 23 20
25 40 3 28
4 50 43 38
6 65 55 45
10 80 75 60
16 120 95 80
25 - 160 125 105
35 190 150 130
50 235 185 160
70 280 235 200

Ghi chit. (1) D61 véi cdp cé hodc khéng cé rudt néi dat.

Bdng 2.16. Cap mém rudt dong, cach dién cao su di dong
cho xi nghiép than biin

Tiét dign rudt, mm? Dang dign cho phép (A) {1}

0,5kV 3V BkV
6 44 45 47
1 60 80 85
16 80 80 85
25 100 105 105
35 125 125 130
50 155 155 ' 160
70 190 185 -

Ghi chi: (1) D6t véi cdp cé hodc khong c6 rudt néi dat.
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