Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

CHUONG 1V

TINH TOAN TON THAT
TRONG HE THONG CUNG CAP PIEN

1 MUC PiCH, Y NGHIA VA CO SO TINH TOAN MANG DPIEN
1.1. Muc dich va y nghia cuia viéc tinh todn mang dién

Trong mang dién, dién ning tif nhd may sdn xudt dudc cung cap dén céc tdi tiéu thu nhd
khiu truyén tdi bao gdm hé thong diy din va cdc mdy bi€n dp. Qud trinh chuyén tai
cong suit clia dong dién trén dudng diay dan dién dén noi ti€u thu bi chi phdi bdi hiéu
trng nhiét Joule va hién tugng ion héa moi trudng gy ra cc ton thit cong suat tdc dung,
cong sudt phdn khang, ton thit phéng dién vang quang va hon ci 13 ton thi't dién ning.
Nhitng t6n thdt nay xuit hién trong moi trang thdi lam viéc cda mang dién, bao gdm
trang thdi qud do dién Y (transient), trang thdi x4c l1ap (steady) va trang thai su cd (fault).
Tuy nhién, pham vi clia gido trinh nay chi xét cdc tdn thi't cda mang dién & trang thdi
xdc ldp (steady state), tic trang thai lam viéc ma cdc thong s6 mang khong ddi hoic thay
ddi khong ddng k€&, nhim don gidn héa cdc tinh toin nhung vin bio ddm két qua sai s&
trong pham vi cho phép d6i v6i cong tac thi€t k& va quén ly 1udi dién.

Muc dich cta viéc nghién citu tinh todn mang dién (& trang thdi xdc 14p) 12 nhim xdc
dinh céc tri s6 dién 4p tai tAt cd cdc ndt mang, tri s6 dong dién va trao luu cong suat
chuyén tdi trén cdc nhanh clia mang. Viéc tinh todn va gidi bai todn mach dién gitip ta
xdc dinh dudc cdc ton thit xdy ra trong cdc phan tif mang dién, 1am co s§ cho viéc lya
chon cdc thi€t bi dung dién, lua chon diy din va cdp dién, cdc mdy bi€n 4p, cdc thi€t bi
diéu chinh dién 4p, thi€t bi bl cong sudt khdng nhim ting kha niing truyén tdi clia dudng
diy.. Piéu nay mang mot y nghia kinh t€-k§ thuat vo cling to 16n, 13 cin ci d4anh gia chat
lugng dién cung cip, 12 cd s& dé ra cdc bién phap lam gidm thi€u cdc tdn that, ha gid
thanh di€n ndng.

1.2. Cd sG tinh toan mang dién

Mang Iu6i dién gom hai phan tf co bdn ciu thanh 12 duong ddy va mdy bién dp, cic
thong s6 mang dién tai cdc nit, cdc nhanh khdc nhau bi€n d6i vd cuing phifc tap rat khé
khin cho viéc tinh todn, vi vy, dé cong tic tinh todn mang dién trd nén dé dang va
thuan tién, can phdi dua trén mot sd nguyén tic k§ thuat d€ don gidn héa. Vi du nhu khi
tinh todn mang dién ba pha & ch& d6 1am viéc ddi xitng thi chi can tinh todn cho mot pha,
hon nita, ch€ do d6i xing gin nhu khong ¢6 dong dién chay qua diy trung tinh nén & dé6
khong c6 tdn that dién 4p va tdn that cong sudt, vi viy diy trung tinh xem nhu khong ton
tai va viéc tinh todn mang dién trd nén don gidn ra't nhi€u khi dwa vé tinh todn trén cdc so
dd mot day (don tuyé&n). Tuong tu, c6 thé thi€t 14p so dd tinh todn cho cdc mdy bién 4p.

Nhu vay, tif nhitng k&t ndi vat Iy clia cdc phan ti 1ugi dién trong thuc t&, trén cd sé todn
hoc va 1y thuyé&t mach dién, ngudi ta xdy dung nén cdc md hinh todn v6i nhitng ky hiéu
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va phép tinh dd dugc don gidn héa nhim gidm thi€u khdi lugng tinh todn ma vin thu
dudc nhitng k&t qud tuong duong, d6 chinh 1a viéc thi€t 1ap cic so do thay thé.

2 MO HINH TOAN HOQC CUA MANG PIEN VA SO PO THAY THE CUA CAC
PHAN TU MANG DPIEN

2.1. M6 hinh todn va cdc thong sé co ban cua dudng day
a) Mo hinh todn duong ddy
Xét dudng diy tdi dién clia mang luGi dién ba pha nhu hinh 4.1.

[ —_ — 4 Puong day - _I
I ; ! I, =0 | D |
I ' | /\I
| : | |
| , I |
— - I S —
Ngud Tai

Hinh 4.1. Puong ddy ba pha
0 ché€ do 1am viéc ddi xitng, dién 4p ddu ngudn bing nhau vé bién do.
UAn:UBn:UCn: Uph (41)

Phu tdi ba pha la d6i xitng nén dong dién chay trong ddy trung tinh biing 0 (I, = 0). Dong
dién ba pha biing nhau vé bién do.

IA =IB=IC=I (42)

Do d6 dién dp trén tdi 1a bing nhau vé bién do, tdn thi't dién 4p va tdn thit cong sudt 1a
nhu trén cdc pha la nhu nhau.

Cong suit tic dung trén mot pha
Py, =U,plcosp (4.3)
Cong suat tic dung ba pha
P=3P,,=3Uylcosp 4.4)

N€u thay U= a0 cong thic (4.4)

U
ﬁ v
P=\3 Ulcos g (4.5)
Véi U la dién dp day.
Tinh todn tuong tu cong sudt phan khdng ba pha
Opin=Upplsing (4.6)
Hoic

Q=3 Ulsing 4.7)

Gido trinh Cung cap dién 37 Khoa Di¢n-Di¢n tir Truong CD Ly Tu Trong



Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

Vay khi mang dién d&i xitng chi cAn tinh todn cho mdt pha, sd dd thay thé clia mang dién
chi can bi€u dién mot pha (hinh 4.2).

I_ 1 Puong day !— I
| ; | I.=1,, | E]|
L C
Ngudn Tai

Hinh 4.2. Puong dday mot pha

O ché dd doi xitng hau nhu khong c¢é dong dién chay qua diy trung tinh, do d6 khong c6
ton that dién 4p va ton that cong sudt trén diy trung tinh. S dd thay thé tinh todn cia
mang dién dudc don gidn héa thanh sd @6 don tuyén (mdt day) nhu hinh 4.3.

| Puong day |

| | l
Nguén Tai

Hinh 4.3. So do don tuyén duong ddy
b) Cdc thong sd co bdn ciia duong ddy

Thong sd diy din dic trung cho cdc qud trinh vat ly x4y ra trong day din khi ¢6 dong
dién xoay chiéu chay qua nhu sau:

- Khi ¢6 dong dién xoay chiéu chay qua, do hiéu tng Joule, diy din bi phat néng, mot
phin cong suit bi thi't thodt do chuyén thanh nhiét trén dién trd tic dung clia day din,
dic trung bdi thong s6 dién trd tdc dung trén mdt don vi chiéu dai day din ry (Q/km).

- Dong dién xoay chiéu sinh ra tif trudng trong tirng day dan va hd cdm giita cdc day dan.
T trudng ndy gy ra tdn thit cong suit phdn khang va tdn thi't dién 4p trén day din, thé
hién béi dién khdng tdc dung trén mot don vi chiéu dai day din x, (QU/km).

- Pién 4p xoay chiéu dit trén day din gdy ra dién trudng giita cdc diy din cling nhu giita
ddy din va dat. Pién trudng nay sinh ra dién dung cé tic dung triét tiéu mot phan dong
dién cdm clia tdi chay qua day din va dugc dic trung bdi dién dung tdc dung trén mot
don vi chiéu dai day din b, (1/Qkm) hoic thé hién dusi dang céng sudt phdn khdng dung
tinh trén mot don vi chiéu dai day dan Q. (KAVr/km hay KVAR/km). Gi tri by va Q, chi
dudc quan tAm d€n khi dién 4p clia dudng diy 16n hon 110K V.

- Khi dién 4p cao dit trén dudng diy s& gdy ra cudng do dién trudng 16n trén bé mdt day
dan. N€u gid tri dudng trudng nay cé gid tri vugt qud gid tri gidi han thi s& gy ion hda
16p khong khi xung quanh diy din hinh thanh sy phéng dién trong khong khi goi 1a su
phéng dién ving quang hay vdng quang dién. Ngoai ra dién 4p cao con lam xuat hién
dong dién ro qua cdc chat dién moi hoic sit cdch dién. C4 hai hién tugng trén déu dudc
dic trung bdi dai lugng dién din tdc dung trén mot don vi chiéu dai diy g, (1/Qkm).
Thong s6 g, chi dudc xét dén khi dién 4p dudng day 16n hon 250K V.

- Cédc thong s6 7, xp, go vd by dugc goi 1a cdc thong s& cd ban cia dudng ddy va thudng
dugc tra trong cdc s6 tay diy dan.
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2.2. So @6 thay thé ciia cac phan ti mang dién

a) So do thay thé duong ddy trén khong va cdp dién

Céc thong s6 mang lu6i dién dugc rdi déu trén sudt chiéu dai dudng day do d6 viéc tinh
todn rdt khé khin. Tuy nhién, mang dién xi nghiép chi dudc cap dién tir cic dudng day
trung 4p va ha 4p véi chiéu dai khong qud 16n, do d6 d€ don gidn héa trong tinh todn,
xem nhu cdc hiéu &ng bé mit, hiéu &ng khodng cich 1a khong ddng ké. Khi dé dién tré
ctia diy din 14y bing gid tri dién tré mot chiéu tuong duong. PE mo td cdc qué trinh ning
lugng x4y ra trong qud trinh truyén tdi, ngudi ta thudng ding so dd thay thé hinh IT nhu

sau:
Y Y
2 2

Hinh 4.4. S0 dé thay thé duong day hinh IT

V4

Z : T6ng tr§ dudng day biéu thi 16n thdt cong sudt tic dung va cong suit phan khang trén
dudng day.

Y : Tdng din dudng day dic trung tdn thdt ndng lugng doc theo dudng diy (thong so rai)
12 tn tha't do dong dién rd qua st hoic qua cdch dién va tdn thit ving quang dién.

Y=G+jB

G, B : bién din tic dung va dién din phdn khing. Trong d6 G dic trung cho tdn that
cong suit tic dung do c6 su xuit hién dong ro, B phdn dnh hién tugng phéng dién ving
quang (t8n thdt ving quang), dic trung cho lugng cong sud't phan khdng sinh ra bdi dién
dung hinh thanh giita ddy din vdi di't va dién dung ky sinh gitta cdc diy din vé6i nhau.

Z=R+jX=(rg+jxy).l (4.8)
Y=G+jB=(gy + jby).1 (4.9)
Trong d6: 1y, xp: Pién trd tic dung va phdn khang trén 1 don vi chiéu dai day, Q/km.
20, bo: Pién din tdc dung va phan khdng trén mot don vi chiéu dai day, km/Q.
* Xdc dinh Z.

ro tra bdng Wng v46i nhiét do tiéu chuin 12 20°C. N&u nhiét do mdi trudng ndi
15p dit khdc 20°C, can phai hiéu chinh theo cong thic:

Yoo =T [1+ a(9-20)] (410)
a=0,004 khi vatliéulam diy din Ia kim loai mau.
a=0,0045 khi ddy dan 1am bing thép.

rp c6 thé dugc xdc dinh theo cdng thic lién quan dén vat liéu va kich cd day:

o == (4.11)
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F : Thiét dién day ddn, mm’.

p: bién trd suit cda vat liéu lam diy, Qmm?*/km.
pu=31,5 Omm®/km.
pee=18,8 Qmm?/km.

rp d6i v6i day din bing thép, khong chi phu thudc vao thi€t dién ma con phu
thudc viao dong dién chay trong diy nén khong thé tinh dudc bing cic cong
thitc cu thé ma phai tra bing hoic tra d6 thi dudng cong.

Xo xdac dinh theo nguyén 1y ky thudt dién thi khi d6 dién khdang 1 pha cla
duong day tai dién 3 pha dudc xac dinh theo cong thic:

Xo = a).(4,6 log %Jro,S.yj.lO“‘ . Q/km. (4.12)

Trong d6: @ = 27f: Tan s& géc cla dong dién xoay chiéu, rad.

D,, : Khodng céch trung binh hinh hoc giita cdc day dan, mm.

d: Pudng kinh day dan, mm.

4 : Hé s6 dan o twong doi cia vat liéu lam day dan. Vi kim loai mau khi

tdi dong xoay chiu tan s6 50 Hz thi: u=1

2.D

Khi dé: Xo =0]144 Iothb+0,016 , Q/km. (4.13)

Xiéc dinh D,, theo vi tri tuong ddi giita cdc day dan nhu sau:
1

@
VAN
@ @ Dy=D (4.14)
3 D 2
1 2 3
%, % @ D,, =D¥2 =1,26D (4.15)
D D
1
%)
D;, Di:

@ @ Dy =3/D1Ds Dy (4.16)

3 D;; 2

Hinh 4.5. Cdc truong hop tinh todn khodng cdch gitta cdc pha day dan
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X9 X4c dinh nhu sau trong trudng hgp day din lam bing thép c6 hé s6 dan tir khd
16n 1 >>1 va bi€n thién theo cudng d6 tr trudng u=f(I):
Xo=X"o+x"p (417)

2.D N ~
dtb : Thanh phan cadm khdang gy bdi ho cam gitra cdc day.

x’p=0144log

x”o =27£.0,51.10": Thanh phin cdm khdng lién quan dén ty cAm nodi bd clia diy
dan.
x” dugc tra bing hoic trén do6 thi dudng cong.
* Xdc dinh Y
Vi lugng dién ning t6n that do dong rd qua st va dién moi trén cap dién la rdt nhd
(khi U nhd) nén c6 thé bd qua (bd qua thanh phan G). G chi dang ké v6i dudng diy c6
U > 220 kV. Nhu vay trong thanh phan clia tong din chi con B.
bién din phdn khdng clia 1 km dudng didy phu thudc vao dudng kinh diy, khodng
cach giita cdc pha va dudc xdc dinh biing bi€u thic sau:

758 .
b =—55 10", 1/Qkm (4.18)
9"

Trong thuc t&€ by dudc tinh sin trong cdc bang tra (theo F, D,). Riéng véi dudng cap
con phu thudc vao cdch dién va phdi tra trong céc tai liéu riéng. T tham s6 nay ta
xdc dinh dugc lugng cong sudt phdn khiang phat sinh ra do dung din cia dudng day
nhu sau:

Qc=U". byl =U°B, KVAR (4.19)

Thuc t€ chi quan tAm dén by va Q. khi U >20 kV va mang cdp hoic mang dudng day
trén khong c6 di€én ap U >35 kV

Z
__J Qc ——J QC

Hinh 4.6. So do thay thé duong day hinh ITvéi gid tri dung dén tinh dugc
b) So do thay thé mdy bién dp

Trong hé thdng cung cip dién thi mdy bi€n 4p ba pha cdch ly 1a chiing loai thong dung
nhat. Bon thong s& cd ban khi tinh todn qué trinh truyén tdi ning lugng x4y ra trén may
bién 4p 12 dién trd Ry, dién khdang X;, dién din Gy va cdm dan (dién din cAm khdng) Bj.

RB=V]+I”’2 (420)
XB=X1+.X’2 (421)

V6i r’; va x’; 1a dién trd va cdm khdng clia cudn thit cAp da quy vé sd cap.
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Nhitng ton that phat sinh trong qud trinh van hanh cia mdy bi€n 4p d6 la:

- T6n that cong sudt trén tong trd Zz=Rpz+jX; bao gdm tdn that cong suit tic dung dudi
dang nhiét trén day quan do hiéu &ng Joule va ton that cong suit phdn khang do tir thong

tdn trén hai cudn diy cling nhu tan ra bén ngoai khong khi.

- Tén tha't cong sudt trén tdng din Y3=Gy+jBg bao gdm t6n that cong suit 1am phat néng
16i thép do dong dién xody Foucault gdy ra va ton hao sit tir ... Cdc tdn thi't trong 18i thép
clia mdy bi€n 4p hdu nhu khong phu thudc vao phu tdi va cé gid tri bing lic khong tai.

* So' do thay thé mdy bién dp hai cudn dady:
-Sodo hinh T

1 Z; Z, 2
& { } { } s
LI LI

Y
& S

Hinh 4.7. So do thay thé mdy bién dp hinh T
Z,: Téng trd diy quan so cAp Z,=r,+jx;
Z,: Téng trd diy quan thit cap (da quy V& s0 cap): Z,=2",=r",+jx 5.
Y: Téng din dic trung cho cdc tdn hao tir héa xay ra trén 16i thép
Khi d6: Zp=Z1+Z 3=(r+1"2)+j(x;+x"2)=Rp+jXp
Yp=Y=Gp+jB;
-Sodb hinh I

(4.22)
(4.23)

La loai sd @6 dugc st dung phd bi€n trong tinh todn mdy bi€n 4p clda mang dién xi
nghiép. Trong d6 cdc tdn tha't khong ddi (hoic it thay ddi) dudc xem nhu mot phu tdi ndi

tryc tiép.
Zp

D—‘[—:I7°
ASO = APo +jAQO

Hinh 4.8. So do thay thé mdy bién dp hinh I”
Véi: ZB=Z]+Z’2=(V]+I"’2)+j(X]+.x’2)=RB+jXB

ASo=APp+jAQo=APr,+jAQr.
ASB=AS0+ASCMZAPB+jAQB

(4.24)

(4.25)
(4.26)

Viéc xdc dinh cdc thong sd clia sd dd thay thé€ mdy bi€n dp dua vao céc gid tri cho trugc:

AP¢, hay APy : Tdn thi't cong sudt tdc dung trén diy quin khi tdi dinh mdc, gid tri

nay c6 dugc tir thi nghiém ngdn mach trén mdy bién 4p.
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APr, hay AP, : TOn thi't cong suit tic dung trong 16i thép clia may bién 4p, con goi la
t6n that khong t3i clia mdy bi€n dp (tir thi nghiém khong tdi clia may bién 4p).

uy% : Pién 4p ngdn mach phin trim (% so véi Uy,,).

1,% : Dong dién khong tai phan trim (% so v6i I,,).

/{7 A, A A, < Pl M A, Pl
Ton that cong sudt ngan mach clia mdy bién ap:

2
AP, =3I R, = %RB (4.27)
dm
bién trd mdy bié€n 4p:
2
R, = _APSNZUdm (4.28)
dm
Dién tré mdy bi€n 4p tinh trong hé don vi ¢6 tén:
2 3
R =20Uwl0 (4.29)
B SZ
dm

APy : Tén thit ngdn mach clia mdy bi€n 4p, KW
Uy, : Dién dp dinh mifc ctia may bi€n 4p, KV
Sam : Cong suat (dung lugng) dinh mic clia may bi€n 4p, KVA

Trong may bi€n 4p, tri s Xz 16n hon rat nhiéu so vdi Rz (Xz>>Rg), do d6 ¢ thé bd qua
gid tri dién 4p rdi trén dién trd Rg. Pién 4p ngdn mach phin trim clia mdy bi€n 4p tinh
bdi:

2
U % = JanXa10” (4.30)
Udm
NG}
bién khdng clia mdy bién 4p tinh trong hé don vi c6 tén:
2
x, = In%Yu10 4.31)
Sdm
Téng din clia may bién 4p dugc xdc dinh theo cdc tdn that khong tdi:
APy~ U2 Gy, KW (4.32)
AQy ~ U2, By, KVAR (4.33)
bién din va cdm din clia mdy bi€n 4p:
AP,
Gy =——=.S 4.34
boul 10 (39
8 L%Sw (4.35)

BT U2 10° 100U2 10°
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Trong mdy bi€n 4p thi ton thd't cong sudt phan khdng khong tdi 16n hon tdn thit cong suat
tdc dung khong tai rat nhiéu AQ,>>AP,. do d6 dong dién khong tdi phin trim dugc tinh
bdi

1 do= 10100 = Y3V 100 _ 880 (4.36)
Idm fldm dm Sdm
1,%~ 2% 109 (4.37)
dm
T6n tha't cong suat phan khang khong ti:
I, %S
A ——dm KVAR 4.38
Q, = 100 (4.38)
Xdc dinh Rg
XuAt phét tir thi nghiém ngdn mach may bi€n 4dp:
APc, = 3.F 4Ry, KW (4.39)
APy UP i = 3.F g Ui R (4.40)
Do: Sde = ‘/E-Udm-ldm, kVA)
AP, U
Neén: Rg = §+“-103 ,Q (4.41)
dm
Ciing tir thi nghiém ngin mach méy bi&n 4p ta c6:
Uy % = 100 = —_mZe_ (4.42)

dm / ‘/_ Udm / ‘/_
Xdc dinh XB
Trén thuc t&€ vi xz>>rp nén cé thé 14y gan ding xz ~ z5 , khi d6:

_uy%Ug, uN%.U§m
J_ 3ly,.100  Sgp-100 °

(4.43)

uy%.U2
Xg ~ 10 (4.44)

dm

Luu y don vi tinh todn trong cdc cong thitc: Ry [Q], APc, [KW], xz [Q], Uy, [kV], Sum
[kVA]

+ Trudng hgp mdy bi€n 4p cong suit nhd (S,,<1000 kVA) thi gid tri Ry 12 ddng ké khi d6:

2 2
uy%.U3, AP, U3,
Xg =25 -Rj J[“;—"NJ —(% 103J ,Q (4.45)

'dm dm

Xdc dinh AQr. (hay AQ,)
Cin ct vao Iy% (it thi nghiém khong tdi mdy bi€n dp)
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So

1,% b j00-—To_100-
dm i
J3u,,
Vi S, 1a cong sudt khong tai Sy = APp, + jAQp,. Thuc t&€ vi AQp, >>APr,, nén c6 thé 13y:

1%
Qe ~So =50

100 A (4.46)

dm

, KVAR (4.47)

Vi du 1: X4c dinh cdc thong sd trong so do thay th€ clia mdy bién 4p hai cudn day c6 cic
gid tri dinh mdc sau: 10/0.4KV; S;,=630KVA; AP,=1,65 KW; AP,=8,5KW; uy%=5,5;
10%=3.

Giai
Pién trd tdc dung clia may bién 4p:

_APU; 10°  8,5.10%.10°

R =2,14,Q
b S 630°
bién khing tic dung cia mdy bién dp:
2 2
g - UsBULI0 5510000 o o
S, 630
bién din tdc dung clia may bi€n 4p:
AP 1
G, =T __ 1O 651075
U2 10° 10210
bién din cdm khdng (cAm din) clia may bi€n 4p:
A 1 .
y= o % 3030 g9 19
U,,10° 100U, 10" 10°.10
b) So do thay thé mdy bién dp ba cudn ddy
1 Z, Z, 2
Z;

ASp = AP, +jAQr.
3
Hinh 4.9. So do thay thé mdy bién dp ba cudn day
Z,,7Z,,Zs Gi4 tri tong trd cdc cudn day da quy ddi vé ciing mot cAp dién 4p.

DP6i véi may 3 cudn diy, nha ch€ tao thudng cho biét cdc thong s& dinh mdc: Sy, U,
Uzams Usdmy 1%, APy , va cdc thong s6 ngdn mach: AP, APy;, AP 3, Ups, Uss, Uy (100 that
ngin mach va dién 4p ngdn mach)

Trong d6 AP;,, U;, ¢6 dudc khi cho ngdn mach cudn 2, hd mach cudn 3, dit dién dp vao
cudn 1 cho dén khi dong dién trong cudn 1 va 2 dat dinh mitc thi dirng lai. Khi d6:

AP12=AP]+AP2
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U12=U1 +U2

Tuong tw ¢ AP,;, U,z bing cdch ngdn mach cudn 3, hd mach cudn 1, dit dién dp vao
cudn 2 cho dén khi dong dién trong cudn 2 va 3 dat dinh miic.

APy; = AP, + AP;
Uy;=U, + U;

Va ciing v6i céch tuong tu dé c6 AP;;, U
AP,; = AP, + AP;
Up;=U; + U;

Giai hé 6 phuong trinh trén tim dugc:
AP; = 1/2(APj; + AP 3 + AP»;3)
AP, = AP, — AP,
AP; = AP,; — AP,
Uy =1/2(Up + Uz +Uy;)
U,=Up-U
Us=U;3-U,

Sau khi dd c6 ton that ngdn mach va dién d4p ngin mach riéng cho titng cudn day thi viéc
xdc dinh tdng trd cia tirng cudn day c6 thé tinh toin nhu may bién 4p 2 cudn day.

3 TINH TOAN TON THAT PIEN AP TRONG MANG CUNG CAP PIEN

CA4p dién 4p clia hé thong cung cip dién xi nghiép thudng 13 cip dién dp thap, dudng diy
tuong d6i ngin, do d6, trong tinh todn tn tha't dién dp cAn c6 cac gia thi€t sau:

- Xem dién dung dudng diy 12 khong dang ké.
- Xem hiéu ttng miit ngoii, hiéu &ng & gin 12 khong dang ké.

- DBién trd diy din chinh biing dién trd clia ddy din khi din dong dién mot chiéu c6
cudng do bing cudng do hiéu dung cia dong xoay chiéu dang xét.

3.1. Ton that dién ap trén dudng day ba pha
a) Toén thdt dién dp trén duong ddy mot phu tdi tip trung
Xét duong day nhu hinh vé:
' R + jX
l

P +jO

Hinh 4.10. Buong ddy cé phu tdi tdp trung & cudi duong ddy
Tén that dién 4p tinh theo dién 4p pha
AU, = IZ = I(Rcosp + jXSing) (4.48)
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Tén tha't dién 4p tinh theo dién 4p day
AU, = 3 I(Rcosp + jXSing) (4.49)
S
\3u,,
Thé (4.50) vao (4.49), ton that dién 4p trén dudng day dugc xdc dinh nhu sau:
PR + QX

Véi : I=

(4.50)

AU = \Y% (4.51)

dm
Trong d6
P : Cong suit phu tdi tdc dung phu tdi, KW.
Q : Cong suat phu tdi phdn khdng phu tdi, KVA.
R : Dién tr§ dudng day, Q.
X : bBién khiang dudng day, Q.
Uy : Pi€én dp dinh mitc dudng day, KV.
Ton tha't dién 4p AU tinh theo phan trim

AU PR+QX 100 PR+QX

AU% =-——100 = —— =20
U2 1000 10U,

(4.52)

dm

T&n tha't dién 4p phan trim tinh todn phdi nhd hon hoic bing tdn thi't dién 4p phan trim
cho phép (4U.,%)

- Tén that dién 4p cho phép ddi v6i mang chi€u sdng (chi€u sdng cong nghiép va
chi€u sdng cong sd, dén pha) : AU, =-2,5% + +5%

- T6n that dién dp cho phép ddi véi phy tdi la dong cd: AU, =-5% + +10%
- Tdn that dién dp cho phép ddi véi cdc loai phy tai con lai 1a: AU, =+5%

Khi dién dp ting cao vugt qué tri s6 cho phép, tudi tho clia cdc thiét bi ding dién gidm
nhanh, dic biét 12 cdc thi€t bi chi€u sang. Khi dién 4p suy gidm dudi mitc cho phép, cic
thi€t bi dung dién gidm cong sudt, vd dé nhan tha'y nhat ciing 13 cédc thi€t bi chi€u sing,
thé€ hién qua kh3 ning phit quang. Nhin chung, khi dién 4p ting cao hodc gidm thap déu
gdy nén cic phit néng phu cho thiét bi dung dién, gidm tudi tho va cong sudt lam viéc,
ning né hon c6 thé 1am dinh tré hoat dong cia diy chuyén, gy ra hang loat ph&€ phadm.

b) Tén thdt dién dp trén duong diy nhiéu phu tdi tdp trung (duong ddy lién thong)
* Ton thdt dién dp tinh theo trao luu cong sudt chay trén duong ddy

Xét dudng day nhiéu phu tdi lién thong trén so do sau:

S; =P; +jO; Sz =Pz +jO> S3=P3 +jOs3 S:i=P; +jO; S, =P, +jO,
o o 7 - > o 3 ] o,
P1+Jjq: Pz +jq-> P3 +Jjqs pPi+Jjqi Pnrn +Jqn

Hinh 4.11. Puong ddy nhiéu phu tdi lién thong
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AU =3 (P, +Qx,). V (4.53)
dm i=1
Tinh theo phan trim
AU%=—0 S (pr Q)= S (Pr +Qyx,) (4.54)
1000U2 11 i OUZ it i

dm il am i1
Trong do:

Uy : Pi€n ap dinh mitc dudng day, KV

r; - Pién tr§ ciia doan dudng day thd i, Q

x; : Bién khdng cia doan dudng day thi i, Q

P; : Cong suat tic dung chay trén doan dudng day thit i, KW

Q; : Cong suit phan khdng chay trén doan dudng day thit i, KVAR
* Tén thdt dién dp tinh theo cong sudt phu tdi

T&n that dién 4p tinh theo cong suit phu tai

AU = Z(piRi +q;X;),V (4.55)
dm i=1
Tinh theo phan trim

AU% = —20__ i(p +q, X)) = i(PR +9:X;) (4.56)
100002 & RitaX) 1ou,,
0 1 2 i n
| - —_
|
o
: 1+ jq; D2 +jq pit+Jqi Dn + Jqn
R
| Ry
! >
LR
I R, >
| >

Hinh 4.12. Puong ddy nhiéu phu tdi
Trong d6
R; : Dién trd tinh tir ddu dudng diy d&n phu tai thit i, Q.
X; : Bién khdng tinh tir ddu dudng day dén phu tdi thit i, Q.
pi - Cong suit tdc dung cla phu tdi thi i, KW
gi : Cong suat phdn khdng cla phu tdi thit i, KVAR

Vi du 2: Xdc dinh t6n that dién 4p trén toan dudng diy va phin trim dién 4p tdn that,
bi€'t IuGi dién cung cAp c6 dién dp dinh mitc 10KV, thong s& cdc doan dudng diy va céc
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phu tdi cho trén hinh v&, trong d6 day din A-95 (r;=0,34Q/km, x,=0,35Q/km), diy din
A—70 (ry=0.45Q/km, xo=0,36Q/km).

|0 A-95 a A-70 b
' 2 km l 4km l
1000 + j880 KVA 2000 + j1500 KVA

Giai
Ton thdt dién dp trén doan dwong ddy ab
Pién trd va dién khiang doan dudng day Oa:
Toa = Iolga = 0,34.2 = 0,682
X0a = Xolga = 0,35.2 = 0,70Q
DPién trd va dién khdng doan dudng day ab:
Tap = Tolap = 0,45.4 = 1,8Q0
Xab = Xolap = 0,36.4 = 1,440

AU = 1 Z:(Piri +Q,x;)
dm i=1
AU = 3000.0,68+2000.1,8 N 2380.0,7+1500.1,44 _ 946,6V
10 10
Ton thdt dién dp trén doan duong ddy Oa
bién tr§ va dién khiang doan dudng day Oa:
ROa = I'()l()a = 0,342 = 0,68Q
Xoa = Xoloa = 0,352 = 0,70Q
bién trd va dién khang doan dudng day Ob:
Rap = 1rglp, + 1olyp, = 0,68 + 1,8 = 2,480
Xab = Xolpa + Xolap = 0,70 + 1,44 = 2,14Q0
Tén thét dién dp trén toan duong ddy Oab
AU = 1 Z(piRi +q;X;)
dm i=1
AU = 1000.0,6814-02000.2, 48 N 880.0,7 ;(1)500.2,12 —946,6V

Phdn tram ton thdt dién dp trén toan dwong day

AU 100 = %100 =9,46 %

AU% =

dm

* Ton thadt dién dp tinh theo dong dién truyén tdi
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Ton thdt dién dp tinh theo dong dién trén duong ddy:
AU =+3> 01, +1x,),V
i=1

1; 1 I; ) 1,
0 1 2 ] > n

! v vy

pi1+jq1 Dz +jq: Dpi +jq; Pn +Jqn

Hinh 4.13. Ton thdt dién dp tinh theo dong dién trén duong day

Phan trim ton that dién 4p

J3.100 $ (L +1

+1;x;)

AU% =

dm il
Trong d6
I; : DOng di€n chay trén dudng day tht i, A
r; - Bién trg ctia doan day thi i, Q
x; : Bién khdng cia doan day thi i, Q

Ton thdt dién dp tinh theo dong dién phu tdi:

AU=+3> R, +i X)),V
i=1

(1] 1 2 i n
; i) ; i> ; i ; i
P1+jq1 Pz +Jjq2 pi+Jjqi DPn +Jqn

Hinh 4.14. Ton thdt dién dp tinh theo dong dién phu tdi
Phan trim ton that dién 4p

\/§.1ooz(1iri I

AU% = +1x,)
dm i=1

AU, = ¥3:100 SR, +iX,)
dm i=1

Trong do:
i; : Dong dién cua phu tdi thit i, A
R; : Pién tr§ tinh tr ddu dudng day dén phu tai thit i, Q

X; : Pién khdng tinh tir diu dudng day dé€n phu tdi thit i, Q

(4.57)

(4.58)

(4.59)

(4.60)

(4.61)

Vi du 3: Tinh to4dn ton that dién 4p dudng diy ba pha 380V trén khong, diy nhom 15i
thép, khodng céch gifta cac pha 1a 0,4m, thong s6 diy din trén mdi doan nhu sau: diy A—
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95 (r;=0,33Q0/km, x¢=0,274Q/km), ddy A-50 (r;=0,63Q/km, x,=0,279Q/km), diy A-33
(r=0,91Q/km, x,=0,308CQ/km)

0 1 2 3
1
' A-95 A-50 A-35
250m 200m 100m
50£—-45A 30Z0A 25/ -37A

Giai

Thanh phan dong dién tdc dung va phdn khdng tai cdc phu tai:

i,; = icos(-45") = 50cos(-45%) = 35 A i;; = isin(-45%) = 50sin(- 45°) = -35A
i,» = icos(0%) = 30cos(45") =30 A i, = isin(0°) = 30sin(0°) = 0A
iy3 = icos(-37°) = 25¢cos(-37%) = 20 A i;3 = isin(-37%) = 25sin(-37%) = -15A
Dong dién phu tai:

i, =35-j35A

i, =30 - jOA

i, =20-j15A

Dong dién chay trén titng doan day:
[ =i +1,+13=(35-j35)+ (30-j0) + (20 — j15) =85 — j5S0A
L=1,+13=(30-j0) + (20 - j15) =50 — jI5A
I;=20-j15A

Tén tha't dién 4p:
AU = Jézn:(lip +1,x;)
i=1
=/3[(85.0,33+50.0,274)0,25+(50.0,63+15.0,297)0,2+(20.0,91+15.0,308)0,1]

= 34,4V

Phan trim ton that dién 4p:
AU% =Y 100=3424100 -9
380

dm

* Cdc truong hop ddc biét:

- Ton thdt dién dp trén dwong ddy dong chdt va cé thiét dién dong nhdt:

AU = 1 (r, > Pl +x,>.Ql),V (4.62)
Udm i=1 i=1
Hoic
AU = Ul (I'()Z:piLi + onqiLi) vV (4.63)
dm i=1 i=1
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Phan trim ton thi't dién dp:

J3100 &
i.L. (1, cos®, +X,sin 4.64
100007 Zl (T, COS @y, +X, SN @y, ) (4.64)

AU% =

AU% =ﬁ(ro cos @, +X, sin (ptb)z:iiLi (4.65)

dm i=1

%

L =—F=—"— 4.66
\/?_’Udm COS Py, ( :

cosQ, = p, Cos@, +p, COSYP, +...+Pp, COSQ, (467)

p,tp, +.-+P,

- Ton thdt dién dp trén duong ddy cé phu tdi thudn tré (den day téc, 1o dién tré,...) cé hé sé
cong sudt cosp = 1, duong ddy cdp mang dién dp thdp cé ry >> xp:

1 n
AU%:WrUZpiLi (468)

Trong d6
Uy : Pi€n ap dinh mitc dudng day, KV
pi - Cong suat tic dung phu tai thit i, KW
L; : Chiéu dai doan day tht i, m

ro : Dién trd tdc dung ctia dudng diy, Q/km
bit ZpiLi =M, KWm, véi M 12 moment phu tdi. Vay ton thit dién dp trén dudng day
i=1

dudc tinh nhu sau:

AU% =

M (4.69)

c) Ton thdt dién dp trén duong ddy coé phu tdi phdan bo déu

Khai niém “duong ddy cé phu tdi phdn bé deu” hay “duong ddy cé thong s6 rdi” thudng
ding d€ chi ciac dudng ddy ha dp cung cip dién cho cdc phu tdi sinh hoat c6 cong suit
x4ap xi nhau (khu dan cu, chung cu, phd thuong mai,...), phan bd doc theo chiéu dai dudng
day véi nhitng khodng cdch kh4 gin nhau, vi vdy viéc tinh todn ton that dién 4p khong
cAn thi€t phai tinh cu thé tirng phu tdi trén tirng doan dudng ddy vi tuong ddi phifc tap.

Thong qua mot s6 budc bién ddi cong thirc todn hoc, c6 thé quy tat ci cdc phu tdi phan
b6 déu trén dudng day vé mot phu tdi tdp trung tai trung diém ciia duong ddy véi cong
sudt bing tong cong suit cac phu tai.

* Puong ddy c6 phu tdi phan bo déu lién tuc
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* i

P1 | 3) P3 P4 bi bj Pn

Hinh 4.15a. Puong ddy cé phu tdi phdn bd déu
1 .
2 |

v
P=§pi

Hinh 4.15b. So do thay thé tuong duong ciia duong ddy cé phu tdi phdan bo déu

o -

Moment phu tdi tudng duong trén dudng day:
M, =PL (4.70)
Trong do:
M,; : Moment phu tai tuong duong, KW.m
P : Tdng cong sudt tic dung cic phu tii, KW
L : Chiéu dai dudng day tinh tir ddu dudng day d&€n di€m phan bd tdng phu tai, m

T&n that dién 4p tinh theo phan trim

1
AU% = mroMtd (471)
* Duong ddy cé phu tdai phdan bo (roi rac)
L
L J
' ETEERERE
P] P2
Hinh 4.16a. Puong ddy cé phu tdi phdn bé roi rac
I L, .
) b Lo i
P] PZ
Hinh 4.16b. So do thay thé tuong duong
Moment phu tdi tuong dudng trén dudng day:
My =PiL; + P.L, 4.72)
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Phan trim ton thi't dién dp:
1

AU% =——1,
“T1o002 °

M (4.73)

td

3.2 Tén thét dién dp trong mang chiéu sang (1 pha)

Tén that dién 4p d6i véi dudng day chi€u sdng 1 pha chi st dung dén day téc dugc xdc
dinh bdi:

1 n
AU% = ———r, E L. 4.74
“Tloue, &P (4.74)

Do dén day téc ¢6 hé s6 cong suit cose xap xi 1. Néu thay r, :LF, trong d6 vy = 1
Y p
dién din sudt clia vat liéu 1am day din (ye, = 53, yar = 32), F 1a thi€t dién cda day dan,
mm?, cong thitc (4.74) dugc viét lai:
AU% — 100U2 %: 100{.}12000% (4.75)
1000'Y dm2 y dm
1000

Trong do:

M=) pL,: Moment phu tdi, KWm
i=1

Uy : Pi€n ap dinh mitc mang dién, V

2
bit: C= 10}?% va AU% = [AU%]., ton thdt dién dp cho phép, ddi véi mang chi€u sdng

[AU%]p, =2,5%.
Thiét dién ddy din trong mang chi€u sdng phai thod diéu kién tdn that dién 4p va dudc
tinh nhu sau:

Fee M m? (4.76)
CIAU%],,

Hé s6 C ttng v4i cdc mang dién c6 ciu triic khdc nhau dudc cho trong bang tra:

Bdng 4.1:Bang tra hé s6 C theo cdu triic mang dién

Dién dp dinh | Cdu triic ciia mang . L . He 5o C khi ddy ddn
B . e n Cong thiic tinh hé so C
miic luoi (V) luoi dién Pong Nhom
220/380V | Ba pha c6 day trung YUz . 16
tinh 100.1000
220/380V | Hai pha c¢6 day trung YUz 34 0
tinh 2,25.100.1000
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36V 0,34 0,21
. A <A U2
aqy | M day xoay chiCu o 0,153 | 0,092
hodc mdt chiéu 2.100.1000
12V 0,038 0,023

Vi du 4: X4c dinh ton thit dién 4p cla dudng day ba pha 380V trén khong. Toan bo 1a
ddy nhom ddng chat, thi€t dién 10mm?, ry=3,14Q/km, x,=0,4Q/km, cip dién cho cic phu
tdi c6 cong suat tdc dung lan lugt 1a 10 KW; 5 KW; 2,5KW. Biét khodng cdch tir ngudn
dé&n cdc phu t3i ndy lan lugt 12 50m, 80m, 120m va hé s6 cdng sudt clia cdc phu tdi 1a
bing nhau 12 0,8.

Giai
Do diy din 132 ddng nhat nén 4p dung cong thifc

5

AU% = %(ro COS @, + X, sin (ptb)znlpiLi

dm i=1
Phan trim ton thit dién 4p:
5
AU% = %(3,14.0,8+0,4.0,6)(10.0, 005+ 0,008+ 2,5) =11,43

Vi du 5: Pudng diy chi€u sdng c¢é dién dp dinh mirc 220/380V nhu hinh vé. Pon vi cong
sud't phu tai cho bing KW, chiéu dai tinh bing mét, ti€t dién mm?, diy din ddng. Tim
phin trim tSn tha't dién 4p 16n nhat trén toan dudng diy.

A
| 70 20 20 30 I 40 c
0,5 0,5 0,5 0,5 1,5

Giai
Phan trim ton that dién 4p:
AU% =M
CF

vGi C =77 (tra bang)

Phan trim t8n that dién ap trén cdc doan day:
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~0,5.70+0,5.90+0,5.110+10,9.140

AU+ = 77.16 =13
aus, - E530 +L757.e;o +15.90 o o

A~ O,3.4O+0,3.807 ; 2,03.120 +15160
AU 0,5.60+J,757.11(())04L5.60 03

Phan trim ton that dién 4p 16n nha't 14 trén doan A—B

AU%p g =1,35+0,58=1,93
Vi du 6: Mot phu tdi cong nghiép cé tong cong suit 1a 420+j495KVA, dudc cAp dién bdi
dudng day trén khong dai 30Km, day dan loai M—35, dién 4p dinh mic Uy,,=22KV. Hay
ki€m tra t6n thit dién 4p trén dudng diy, biét ring diy M-35 c6 cdc thong s6
1o=0,54Q/km va x4=0,366Q/km

Giai
bién trd, dién khiang dudng day:

R =10l =0,54.30=16,2 Q

X =x01=0,366.30 = 10,98 Q
Tén tha't dién 4p:

PR+QX 100 420.16,2+495.10,98 100 5

AU% = —— - . _
U2 1000 22 1000

b

Phan trim t6n that dién 4p trén dudng day:
AU% =2,5% < [AU%]¢, = 5%.
Tén dién 4p trén dudng diy nim trong gidi han cho phép.
4 TINH TOAN TON THAT CONG SUAT TRONG MANG CUNG CAP PIEN
4.1.Ton tha't cong sui't trén duong day
a) Duong ddy mang cung cdp (duong ddy cao dp):
Trong tinh to4dn dudng diy, d6i véi mang 110kV va mdt s§ trudng hop & mang 220kV,
ngudi ta ding so do thay thé& hinh I1, trong d6 c¢6 thé bd qua thanh phan dién din tic dung

G clia dudng day va chi xét dén thanh phin dién din phdn khdng Y=jB do dung din
dudng day gay ra, Y thudng dudc thay th€ bing phu tdi phdn khing —jQ,.

S, 18y Z 87 3

__'Qc __%
ECR

1 1

> Sz=P2+jQ2

Hinh 4.17. So do thay thé hinh IT dé tinh ton thdt cong sudt trén duong day
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S
. — 3 fe | = ——
Do: AS = 3.1 dm-Z , VOI: \/§U
52
45 :F-Z 4.77)

Cong suit cudi dudng day:

Qc2
2

S, =S2— | =2 =P, + |(Q, +%) (4.78)

Tén tha't cong suat c6 thé xdc dinh theo cong sud't & cudi dudng day:

N2 . .
AS:APHAQ:(LSJ—j .Z=i—2222.R+j.lSJ—2222-X (4.79)
Cong suat dau dudng day:
S, =S, +4S (4.80)
T&n tha't cong suat c6 thé xdc dinh theo cong sui't & diu dudng day:
N2 .
AS:APH‘AQ:(U%] .zzil—llzz.R+j.31—;.x 4.81)
Khi d6 cong suit cudi dudng day:
S, =5,-4S (4.82)
Cong suit vao & diu dudng day:
S-S, ] Qzﬂ (4.83)

Gi4 tri phu tdi phdn khdng ctia dudng day tinh theo dién din phdn khdng nhu sau:

=u2. =
o=V (4.84)
Q B
o=V (4.85)

b) Duong didy mang phéan phoi:

Khi tinh todn dudng diy mang phan phdi (15, 22, 35kV) c¢6 thé bd qua ca gid tri dién din
Y trén so db thay th&. D€ xdc dinh tdn thi't cong sudt, c6 thé bd qua su chénh 1éch dién 4p
gitta cac di€m diu va cudi dudng day (tic xem U,=U,=U,,), bd qua chénh léch cong
suit gitta di€ém dau va di€m cudi dudng day (tic S =S =S,=S,) d€ thudn tién va don gidn
héa cdc tinh todn khi x4c dinh trao luu cong suat trén tirng doan dudng diy. Vi du d€ tinh
trao luwu cdng suat chay trén doan 23 va doan 01 trong mang dién bi€u dién nhu trén so
dd dudi day:
- Trao luwu cong sudt trén doan 23 (phan phdi cho 3 nidt mang 3, 10, 11):
S23=S3+S10+S]] (486)
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Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

- Trao luu cdng suit trén doan 01 (phan phdi cho toan bd cdc niit c6 trong mang):
Sp1 = glsi (4.87)

Va khi tinh tdn thdt cong suit trén mdt phan tf ba't ky giita 2 nit i va j ndo d6 clia mang
phan phoi, dung cong thitc sau:

2
S. _
AS; = AP + 4Q; =(ﬁ} (R +iXj) (4.88)
m
S8 S7 S9 SS S7 Sg
i $ $ . ¢ 3
8 7 9 8 7 9
S; sz
0 1 2
0 1 2 3o — s,
6 107> Si S 6 107> Suw
544-_4__$ 4
S S
11«L> S, 1175,
is 5
Ss Ss

Hinh 4.18. Trao luu cong sudt trén cdc doan mach ciia mdt mang phdn phdi nhiéu niit
- Trao Iuu cdng suat trén doan 23 (phin phdi cho 3 niit mang 3, 10, 11):
S23=Sj+S]0+S]] (489)

- Trao luu cong suat trén doan 01 (phan phdi cho toan bd cdc nidt ¢6 trong mang):
Sor = _Zisi (4.90)

Va khi tinh t8n thdt cong suat trén mot phan tf ba't ky gifta 2 nit i va j no d6 clia mang
phan phoi, diing cong thic sau:

2
S; .
ASy = AP +4Q; = (U_JJ (Ry +Xj) (4.91)

dm
* Puong ddy co phu tdi tdp trung
Mang dién c6 phu tdi tdp trung & cudi dudng day, véi dién dp dinh mitc dudng day 1a Uy,
(KV), tdng trd clia dudng ddy Z (Q) va cong sudt phu tii S (KVA).
| Z =R +jX |

| 1 |
Ngudén

S=P+j0, KVA

Hinh 4.19. Puong ddy c6 phu tdi tdp trung.
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Tén tha't cong suit tic dung trén dudng day

Pudng day mdt pha:
Pudng diy ba pha:

Cong suit ba pha cia mang dién

Véi:

AP=FR
AP=3I’R

S=+3UI

U : Pién dp ddy cia mang dién, KV

I : Dong di€én day, A
S : Cong suat ba pha, KVA

Dong dién chay trén dudng day

oS
J3u

T&n tha't cong suat tic dung dudng day ba pha

Tén tha't cong sudt phan khang

2
S
AP=3FPR=3| —2— | R
(«/3U]

SZ

2 2
ap=? JZQ R, W

AQ =3PX=3 [%) X

S2
AQ_ FX
P2+ 2
AQ= UZQ X, VAR

e ~, A ~ N A LN
Ton thit cong suit toan phan cia mang dién

Trong do:

2

AS:AP+jAQ:%(R+jX),VA

P?+Q?
2
dm

}(R+jX),VA

R : DPién tr§ tic dung dudng day, Q

X : Dién khdng tdc dung dudng day, Q

(4.92)
(4.93)

(4.94)

(4.95)

(4.96)

(4.97)

(4.98)

(4.99)

(4.100)

(4.101)

(4.102)

(4.103)
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Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

P : Cong sudt phu tdi tdc dung, KW
Q : Cong suit phu tii phan khing, KVAR
U : Bién 4p dinh mitc dudng day, KV
* Duong ddy nhiéu phu tdi t@p trung (duong ddy lién thong)
Pudng day nhiéu phu tdi tap trung (dudng day lién thong) bi€u dién nhu so dd sau:

S; =P;+jO; S>:2=P>+jO> S3=P3+j0Os3 Si=P;+jO; S,=P,+jO,
O——————» ] — @ 2 ———— P 3 ——— P j ——— P

oo

P1+Jjq: Pz +Jjq: P3 +Jjqs Pi+Jjq;: Pn +Jqn

Hinh 4.20. Puong ddy nhiéu phu tdi.
pi + jg;: Cong sult phu tai thit i, KVA
P; + jO; : Cong suit truyén tdi trén doan diy thit i, KVA
R, X; : Bién trd dién khdng doan diy thd i, Q

Pi+jQi= > p;+jq;
T&n that cong suit tic dung trén dudng day

AP = AP, + APy + . + AP, = 3 AP, (4.104)

i=1

Tén tha't cong sudt phan khang

AQ = AQ; + AQ + .. + AQ, = ZAQ (4.105)
Véi
P? +Q 2 A oo ~ N ~ L.
AP, = IUZ R,: Ton that cong suit tic dung trén doan dudng day tha i, W
dm
AQ, = +Q‘ X.: Tén that cong suit phan khdng trén doan dudng diy th i, VAR

dm

Téng quit, tdn that cong sudt tic dung va phan khang trén toan dudng day

. Z(P2+Q R, W (4.106)
Udm i=]

AP= I 3SR W (4.107)

dm i=1
AQ = ? +Q5)X,, VAR (4.108)

dm i=l

AQ = 12 D SIX;, VAR (4.109)

dm i=l
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T&n tha't cong suat toan phan trén dudng diy

AS = AP + jAQ (4.110)
N
= g 2R+ Q)R+ (R )X @11
ASZUlz [ZHZ(R“Q?)RJJ'ZHD(R%Q?)XJ (4.112)
dm L i=L i=1
Y sz (4.113)

dmll

Trudng hop dic biét dudng day ddong chi't va c6 clung tiét dién:

[ Z( +Q? )+Jx2( )} (4.114)

AS = U22 i(Pi Q)= Z 3 (4.115)

dm i= dm i=1

Véi: Z = ryl + jxol 12 tng trd dudng day.

Vi du 7: Tinh cédc tdn thit cong sudt tic dung, cong suit phan khang cia mdt mang cung
cap dién nhiéu phu tdi cé cdc so liéu dudng diy va phu tdi cho trén hinh vé sau. Biét
dién 4p dinh miic mang dién 12 10KV, dudng diy c6 thi€t dién déu nhau va cé cdc thdng
s6 rp = 0,3Q/km, x, = 0,45Q/km trén todn mang.

0 Skm A 3km B 2km C

500 +j450 KVA 300 +j250 KVA 100 +j50 KVA
Giai
Tén that céng sudt tdic dung trén dudng day:

Uﬁm Z(P +Q)R,, W

(900° + 750%)1,5+(400* +300%)0,9 + (100” +50%)0,6

AP =
10?

=22905W =22,9KW

Ton tha't cong suat phdn khang trén dudng day:

2 +QH)X,, VAR

AQ=

dm i=1

AQ = (9002 + 750%)2, 25 + (400 + 300?)L, 35+ (100% + 502)0,9
B 10?

AQ = 34360V AR = 34,36KVAR
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Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

c¢) Puong ddy cé phu tdi phdan bé déu:

Khi dudng ddy phan phdi c6 cdc phu tii cong sui't gin nhu nhau va phan bd déu doc theo
chiéu dai dudng day goi 12 dudng diy c6 phu tdi phan bo déu. Trong thuc t&, mang phan
phdi cho cdc thanh phd, mang cung cAp cho khu vuc dan cu, khu tip thé, mang dién phin
xudng c6 két cAu dang thanh din,... déu dugc xem nhu mang c6 phu tdi phidn bo déu. Khi
tinh todn mang cé phu t3i phan bd déu, cin gid thi€t dong dién bién thién doc chiéu dai
dudng day theo quy luat dudng thing va cdc diy din c6 ti€t dién déu.

1 dl

/ﬂ 2

F T T T T T T T ¥ ¥ 73

l]2
< —

Hinh 4.21. Puong ddy cé phu tdi phdn bd déu
Tai di€m m bat ky clia mang dién, c6 cudng d6 dong dién 1a I,, tinh bdi:

My
LY

(4.116)

|y
Goi dAP 13 t6n tha't cong suit trén doan dudng day chiéu dai dl c¢6 chita di€m m, khi d6:

dAP = 3.dr.F,, (4.117)
Véi: dr = rop.dl

2
1
dAP= 3.rp.dLF, = 3(|—mJ Todl

12

RCH ¢
2 SEPRdl = ol 17 = Ry 1? (4.118)

ap = [
12

0

Trong trudng hdp phu tii P tip trung § cudi dudng day, tdn that cong sudt la:
AP=3.7'0.l]2.12 =3.R1212

Viy, ton thit cong suit khi phu tdi phian bd déu trén dudng day [ chi bing 1/3 tdn that

cong suat khi phu tai tp trung & cudi dudng day.

1 2 1 2,

A A A A At A 7
—> 131,

| 7

Hinh 4.22. So do thay thé dé tinh ton thdt cong sudt duong ddy coé phu tdi phdn bo déu
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Chuong IV: Tinh todn ton thét trong h¢ thong cung cép dién

Vi du 8: Tinh t6n thdt cong sud't clia dudng diy ba pha 0,4KV, chiéu dai /=100 m cé phu
tdi phadn bd déu doc theo dudng diy. Bi€t cong suadt phu tdi tdic dung trén mdt don vi
chiéu dai dudng day 1a py=0.15 KW/m, hé s& cong suit cose =1,0, dién trd tic dung cla
dudng day l1a rp= 1,27 Q/km.

Giai

DPién trd cia dudng day:
R=r)l=1,27.0,1=0,127 Q

Téng cong sudt phu t3i tic dung clia dudng day:
P =pyl=0,15.100 = 15 KW

T6n tha't cong suit trén dudng day:

P = PR p? R 150002
S 38U 3.380°

0,127 =65,96 W

4.2. Ton that cong suat bién ap

C6 2 trudng hgp tinh ton that cong sudt bi€n 4p: ton that trong tirng mdy bién 4p va tdn
th4t trong tram bién 4p.

D6 v6i mdy bi€n 4p hay tram bi€n 4p néi chung, ngoii tén thit cong suit trén cdc cudn
day so va thif cAp (tdn tha't ddng P,,) tic ton that khi mang tdi, con phdi tinh d&€n tdn thit
x4y ra trén 18i thép (t6n thi't sit Pr,) tifc ton that khong tai.

a) Ton thét cong sudt trong mdy bién dp

* Mdy bién dp 2 cudn ddy:
S 4 S s”
})
ASp, = APp, +jAQFe

Hinh 4.23. So do thay thé dé tinh tén thdt céng sudt trén mdy bién dp 2 cudn ddy

T&n tha't cong suat trén 2 cudn day 1a tdn that trén tdng tr§ trén may bién 4p Zs.
2 2

"\ 2
. S | S
A4Sy, = APy, +)4AQq, = [U_] Rg + J{U—] Xg (4.119)

Trong d6: S”=S, cong suit cia phu tai.

T&n that cong suat trong mdy bién 4p:

v \2 v \2
: S . S
ASy = ASte+ A4S, = APfe+[U—j Rg [+] AQfe'l'(U_J Xg (4.120)

2
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Chuiong IV: Tinh todn ton thét trong h¢ thong cung cép dién

Cong suit dau vao may bi€n 4p la:
S =ASp, + 8 = ASp + S, (4.121)
Trong thuc t&€ c¢6 thé x4c dinh tn that cong suit trén cdc cudn diy theo cdc thong sd cho

trudc clia may bién 4p:

2
m. _ APy Uiy —
B ™ Sz . XB = ZB _RB
dm

uy%.U3a
Trong dé: Zs = Nso :
dm
uoeuz (a2 ) U2 2
Xg = ( s de _[ 32 de 3 \/(UN%-Sdm)Z—APN (4.122)
dm 'dm Sdm
Lay gin ding U, = Uy, , khi d6:
2
Sll
AP, = (S_j APy (4.123)
dm
s Y s Y
AQq, :(S_j .Juﬁ,%.sgm — AP :(S—J AQy (4.124)
dm dm
2 2
. % . S"
ASB = APfe + APN (_} + J AQfe +AQN (_] (4.125)
Sdm Sdm

Luu y: Trong cdc cong thifc trén, tdng trd va dién dp phdi quy d6i vé cling mot cip dién
4p. Trong nhiéu trudng hgp khi chua biét U, ciing c6 thé 14y gin ding U, = Uy,

* Mdy bién dp 3 cudn ddy:

P6i v6i mdy bi€n dp 3 cudn diy, viéc tinh todn ton thit trong ddy quin trén tifng cudn
day hoan toan tudng ty nhu may bié€n 4p 2 cudn day

S 1 8y Zi 81”78y Z; S,” 2

Hinh 4.24. So do thay thé dé tinh ton thdt cong sudt trén mdy bién dp 3 cudn day

Cong thiic tdng qudt tinh tn that cdng suat trén cdc cudn day:
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Chuong IV: Tinh todn ton thét trong h¢ thong cung cép dién

" 2
AS =(U8i J (R + X)) (4.126)

dmi

~ ~ A A~ A , N,
TOn that cOng suat trén may bi€én ap

3
ASg = ASFe"'_%ASi (4.127)
Cong sudt dau vao:
S1=Si+AS,, =S, +S3+ASs (4.128)

b) Ton thdt cong sudt trong tram bién dp
* Tram mot mdy bién dp

T&n tha't cong suat tic dung va tdn that cong sudt phan khing trong tram 1 mdy bié€n 4p

S 2
AP, = AP, + AP, (S—PtJ , KW (4.129)
dm
S 2
AQuus = AQ, + AQN(S—‘“J ,KVAR (4.130)
dm
Trong d6
APy: T6n tha't cong sudt tic dung khong tdi mdy bi€n ap, KW
APy: T6n that cong sudt tic dung ngin mach may bién 4p, KW
AQy: T6n thi't cong sud't phan khang khong tdi may bi€n 4p, KVAR
AQy: T6n that cong suit phin khang ngin mach may bi€n 4p, KVAR
Véi
1,%.S
AQ, = 21— KVAR 4.131
Q, 100 ( )
U, %.S
AQy = —N_—dm KVAR 4.132
Qy 100 ( )
Trong d6

1,% : Dong khong tai phin trim, A

Uy% : Dién 4p ngdn mach phan trim

S, : Cong sudt phu tdi (thudng 18y biang phu tdi tinh todn S,), KVA
Szm : Dung lugng dinh mitc mdy bi€n 4p, KVA

Vi 1y%, Uy% dugc tra trong ly lich mdy.

Trong tinh todn so bd c6 thé sit dung cong thifc sau:
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APypa =(0,02 +0,025)S 4, (4.133)
AQypa =(0,105 +0,125)S 4, (4.134)
T6n tha't cong suit trong mdy bién 4p
ASypa =APypa+jA0upa, KVA (4.135)
Hé s6 tii cia mdy bién dp
K, ——on (4.136)

Trong d6

S, : Cong sudt phu tdi, KVA

Samusa: Dung lugng mdy bié€n 4p, KVA

I,;: Dong dién phu tdi, A

Lynysa: dOng dién dinh méc may bi€n 4p, A
* Tram nhiéu mdy bién dp lam vig¢c song song

Gia stt ¢c6 n mdy bi€n 4p lam viéc song song c6 dung lugng nhu nhau thi ton thit cdng
sudt tic dung va cong sudt phdn khiang dudc x4dc dinh nhu:

S 2
AP —nAP + A:N (S—P] (4.137)
dm
Q[ Su |
A(QnMBA// = nAQo + n o— (4 138)
dm

Trong d6
AP, : T6n tha't cong sud't tic dung khong tai clia may bién 4p, KW
AQy : Tén tha't cong sudt phan khang khong tdi ciia may bi€n 4p, KVAR
S, : Cong suit phu tdi, KVA
Sam : Dung lugng dinh mifc mdy bi€n 4p, KVA
Tén tha't cong suat clia n mdy bi€n 4p lam viéc song song
AS, = AP, + jAQ, (4.139)
5 TINH TOAN TON THAT PIEN NANG TRONG MANG CUNG CAP PIEN
5.1. Pién ning va ton that dién ning trén dudng day

Cong suit tic dung ctia dong dién dugc truyén tdi va tiéu thu bdi phu tdi trong mot
khodng thdi gian nhat dinh dugc goi 1a dién ning tiéu thy, ky hiéu A, don vi 1a KWh hay
MWh.

D3&i véi nhitng mang dién cong sudt tiéu thu P trén phu tdi ¢ gid tri khong d6i trong sudt
thdi gian khdo sat T giG, dién ning A dugc xdc dinh béi cong thic:
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A=P.T (4.140)

Trén thyc t€, cong suit phu tai ludn bién thién gid tri theo thdi gian, do d6 dién ning tiéu
thu trén phu tai trong khodng thdi gian T gid dudc tinh bai:

A:].p(t)jt (4.141)

0

Phan dién ning bi that thoat trong qud trinh truyén tdi dugc goi 1a ton that dién ning, ky
hi€u AA, cling c6 don vila KWh hay MWh.

Khi cong sudt tiéu thy ciia phy tdi khéng doi:
AA=AP.T (4.142)

Khi cong sudt tiéu thu ciia phy tdi thay doi:

T

AA = [ AP(t)dt (4.143)

a) Khai niem T,,,,va t

T)nar - La thdi gian ma gid thi€t mang dién ludn van hanh véi cong suit cuc dai P, thi s&
tiéu thu mot lugng dién ning ding bing lugng dién ning tiéu thu trén thyc t€ trong thdi
gian mOt ndm.

Nhu vay: A=P,0x . Tpoe , KWh
Hay: Tux = AP0 KWh (4.144)

7: La khodng thdi gian gid thi€t mang dién luén van hanh cdng suat cuc dai P, thi sé&
gdy ra mot luong ton tha't dién ning ding bing lugng tén thit dién ning tiéu hao trén
thuc t€ trong thdi gian mdt nim.

AAgzy = AP, . 7, KWh (4.145)
Trong do:
T,q: Thoi gian ti€u thu cong suat 16n nhat, h
r: Thdi gian chiu t6n thdt cong suit 16n nhit, h
b) Phuong phdp xdc dinh T,,,. va t
Gia st d6 thi phu tdi c6 dang bic thang nhu hinh vé&

AP

Py

ps|-

P,

P,
P;
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T,..r dudc xac dinh nhu sau:

T =it (4.146)

Né&u @6 thi bi€u dién tung d6 1a S(KVA), hoanh dd 1a #(h). Thi T, dugc tinh nhu sau:

st
— i=1

= 4.147
mx = g ( )

T

max
Gi4 tri T,y cOn c6 thé chon theo bing 4.2

Bdng 4.2: Chon T ey theo s6 ca lam viéc

So ca lam viéc T ax (h)
lca 1500 — 2000
2 ca 3000 — 4500
3ca 5000 - 7000

r1a ham theo T,,, va cose, 7= f (T, COSQ). T CO thé xdc dinh theo dd thi bi€u dién
dudng cong lién hé hinh 4.25

gio
8760 =
7000
03P 5 0.6

5000 c\\ ‘

\

//
3000 cosf? =|0.8
1000 T Tekod1 | It

3 _mex oy

01000 3000 5000 7000 8760
Hinh 4.25. B0 thi duong cong xdc dinh T,
Trong tinh todn 7 c6 thé xdc dinh theo cong thiic kinh nghiém clia Kezevits:

2
1= (0,124 + %) 8760 = (0,124 +T, 107 )2 8760 (4.148)

Cong thitc nay cho gi4 tri gan ding va sai s6 cang nhd khi T, ¢ gid tri cAng 16n.
Ngoaira 7 c6 thé 14y gid tri theo s& ca 1am viéc nhu sau:

Khi lam viéc 1 ca 7=1500+2000h.
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Khi lam viéc 2 ca 7=2500--3500h.
Khi lam viéc 3 ca 7=4000-+5000h.

Vi du 9: Mot tuyén dudng day cip dién trong thanh phd, chiéu dai 2km, c6 phu tdi phan
bd déu vé6i gia tri 1)=0,3A/m, diy din sudt tuyén 12 ddy A-95 16i nhdom, thi€t dién
95mm”, ¢6 r4=0,33Q/km.

Hiy x4c dinh ton thi't dién ning trén tuyén dudng day, biét T,,,=3000h cho toan bd phu
tai
Giai
T6n tha't dién ning dudc tinh nhu sau : AA = AP jya T
Trong do:
APgimac = I' R
I=1,0=0,3.2.10> =600 A
AP, = 600%.0,33.2 = 237600 W = 237,6 KW

7 dugc tinh theo cong thic Kezevits

10*

2 2
= (0’12“ T j 8760 = (0,124+%) 8760 =1575h

Tén tha't dién ning trén tuyén dudng ddy trong thdi gian 1 nim
AA =237,6.1575 = 374220 KWh
5.2. Pudng day nhiéu phu tii tap trung (dudng day lién thong)
Xét dudng day c6 nhiéu phu tdi tAp trung. Bi€t cong suit va dién 4p tai cdc nit phu tai.

Tén that dién ning trén dudng diy dudc xdc dinh nhu sau:

sqar U sq2 Uz sqi U San Un

I > > ——— —
ry + rs + ri n +

S1 S2 S Sn

Hinh 4.26. Puong ddy nhiéu phu tdi

2 2 2 2
AA = Sa LT, + Sa LT, +...+ Sa. LT, +...+ Sa LT, (4.149)
U, U, U, U
Né&u cdc phu tdi ¢6 cling T, va cose thi ton thi't dién ning dugc tinh nhu sau:
Sul  [s,T Sy | Su |
A=t |2+ 2| o+t 2| g4+ 2 1 (4.150)
U, U, U, U

Né&u céc phu tdi c6 cuing T, nhung cose khong qud sai khic nhau (dudi 5%) thi tdn that
dién ndng dudc xdc dinh nhu sau:
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AA=J“’ (S35 + 82,0, + 20, 4.4 S3r, )= —2- > S2 (4.151)

2 dn"n 2
dm Udm i=l

Trong d6 7, dugc tinh bing cich tra dudng cong cin cd vao cdc gid tri cos@y va T
Cong thuc xac dinh cos@y, va T, nhu sau:

Coso. — S,Cose, +S,Cosp2 +...+S_Coso, (4.152)
Poo S, +S,+..+S, .

T _ Pl Tmax 1

maxtb
T

+P,T ,+..+PT (4.153)
+T

+...+T

max?2 maxn

max1
5.3.Ton tha't dién niing trong may bi&n ap
a) Tram mot mdy bién dp

Trudng hdp khong c¢é do thi phu tdi, chi c6 gid tri cong suat phu tdi S va thdi gian st dung
cong suit 16n nhit 7. TOn tha't dién ning trong may bi€n 4p dudc tinh nhu sau:

2
AA,y,, = APt +AP, [SSP J T (4.154)

dm
Trong do:
t: Thoi gian thyc t€ vAn hanh mdy bién 4p, h
7: Thdi gian ton th't cong sud't 16n nhat clia may bi€n 4p, h
APy, APy : Tén tha't khong tdi va tdn thit ngdn mach
Spis Sam : CONg suit phu tdi va cong suit dinh mifc may bi€n 4p, KVA

Trudng hop bi€t dd thi phu tii. Tdn thit dién ning trong may bi€n 4p dugc tinh tuong Gng
véi cdc thong s6 cu thé cho trén do thi phu tai

A S(KVA)
S;
S>
S3
A\
T; T T; T, t(h)
0 1 t t3 8760

n

2 2 2
S S S
AA 5 :8760.AP0+APN[SP"j T1+APN(SP‘ZJ T2+...+APN(S‘”“] T, (4.155)

dm dm dm

s Y S Y s Y
AAypa =AA0+APN(SPU) T1+APN(SM] T, +...+ APy (SLMJ T (4.156)

n
dm dm dm
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Né&u dd thi phu t3i c6é n cAp: P& gidm tdn that dién ning bing cich thay ddi s& lugng may
bi€n 4p 1am viéc tly theo mifc phu tdi va tdn thi't dién ning tram bi€n 4p trong mdt nim
dudc tinh theo nhu sau:

n n S 2 )
AAMBAZAPOZti_FAPNZ[ puJ L (4.157)

i1 i1 \ Sam
Véi: AP,, = AP, = AP,

Trong dé n;1a s6 lugng mdy bié€n 4p tham gia lam viéc.
b) Tram nhiéu mdy bién dp

* Truong hop cong sudt cdc mdy bién dp giong nhau

n

2
AP (S
AA g = DAPE+—F ( ptmax} T (4.158)
dm

Trong d6 n 1a s6 mdy bi€n 4p tham gia lam viéc.

* Truong hop cong sudt cdc mdy bién dp khdc nhau

Trudng hdp niy cdc mdy bién 4p phdi ciing Uy% dé ddm bdo diéu kién ghép lam viéc
song song. Khi d6 phu tdi phadn bd déu tirng mdy xem nhu ti 1& vdi cong suat dinh mic
clia may.

Xét tram bi€n 4p c6 hai mdy bi€n 4p nhu hinh 4.27, trong d6 may bi€n 4p B c6 cdng suit
dinh mic Sy, vA mdy bi€n 4p B, ¢6 cong suat dinh mifc 12 Sy, va cdng sudt phu tdila S.

Bl B2

Sdm] SdmZ

Y

Syt

Hinh 4.27. Tram bién dp gom hai mdy vdn hanh song song

Cong suat phu tdi phan bd cho mdi may:

Sami
= n S 4.159
m Sdml + SdmZ " ( )
S __ Sem S 4.160
TS +S,, ™ (4.160)

dml dm?2

Tdn tha't dién ning trong mdi may bi€n 4p:

2
S
AA pa, :APOlt+APNl( e ] T (4.161)

dml
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2
S
AA 5, = APt + AP ( p2 J T (4.162)

dm?2

T6n tha't dién ning trong tram bién 4p:

AAmpa = AAyvpal + AAysaz (4.163)
Vi du 10: Mot tram ha 4p gdm hai mdy bi€n 4p c6 thdong sd giong nhau:110/11KV-
31.500KVA APy=20KW, AP,=86KW, Uy%=10,5%, 1,%=2,7%, cip dién cho mot phu tai
c6 do thi nhu hinh vé&. Khi phu tdi c6 gi4 tri tir 50% tri s6 16n nhit tré xudng chi cho mot
mdy bién 4p lam viéc. Bi€t hé s6 cong suat clia phu tdi cos@=0,8 khong thay ddi trong
sudt nim. X4c dinh tn that dién ning trén tram ha 4p trong thdi gian 1 nim.

P.MW
A
40
20
10
h
>
0 2000 6000 8760

Giai
Khi phu tdi P;=40MW, van hanh hai mdy trong ¢,=2000 h
Khi phu tdi P,=20MW, van hanh m6t mdy trong 7,=4000 h
Khi phu tdi P;=10MW, van hanh m6t mdy trong 7;=2760 h
T6n that dién ndng trén tram trong mot ndm:

n n 1 S 2
AA=AP > nit, + APNZ—(—ij t,

i=1 i=1 Ili Sdm

AA =86[(2.200)+(1.400) +(1.2760) | +

2 2
+200 1f_40 200+l 20 4000+1 10 2760 |=2021000KWh
210,8.31,5 110,8.31,5 110,8.31,5

Vidu 11: Tram bi€n 4p c6 ba mdy bi€n 4p ki€u TMH-6300KVA van hinh song song cAp
dién cho mot phu tai c6 dd thi phu tii ngay dém nhu hinh v&. Xac dinh tdn that dién ning
trong nim trong tram, bi€t T,,,,=4000h/nim, AP;=9,4KW va APy=46,5KW.

A S, MVA

18

12

\ D)

Gido trinh Cung cap dién 72 Khoa Di¢n-Di¢n tir Truong CD Ly Tu Trong



Chuong IV: Tinh todn ton thét trong h¢ thong cung cép dién

Giai

Khi §; =6 MVA tng v6i t; =7 gio, S;<Szmp: van hanh mOt may.
Khi S, =12 MVA ting véi 1, =9 gio, Samp < 82 <2XSgnp: van hanh hai may.
khi §;=18 MVA tng v6i t; =8 gi0, 2xSuup < S3 < 3xSsnp: van hanh ba mdy.

Tén that dién ning trong tram bié€n 4p:

3 n 2
AA=AP, Yt +AR Y On | L
it (Sqm )

i=1

AA = 9,4[(1-7)+(2-9)+(3'8)]+46’5H61T%+(£T

AA =2527,267 KWh
Tén that dién ning trén tram bién 4p trong thdi gian mot nim:

AA, = 365AA =365.2527,267 = 922452,455 KWh

ON TAP CHUONG IV

4.1. Tinh todn va ki€m tra tdn thi't dién 4p trén tirng doan va trén toan dudng diy 15KV
cho bdi sg do sau:

0 0 @ ©)
I
! l l
500 + j.450kVA 300 + j.250kVA 100 + j.50kVA

Doan ddy Chiéu dai (km) Dién tré ($Ykm) Dién khdang (km)

01 5 0,35 0,45

12 3 0,3 0,4

23 2 0,45 0,5

4.2. Ki€m tra ton that dién 4p 16n nha't trén dudng diy phan nhdnh 22KV c6 sd d6 sau:

@
.326kVA
0 @Mﬂ 6kV.
|

®

268 + j.210kVA
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Doan duong ddy 01 12 23
I(km) 15 12 21
ro ($Ykm) 0,46 0,65 0,85
Xo(Ykm) 0,40 0,40 0,40

4.3. Pudng day 15KV cip dién cho 3 phu tdi c6 s6 d6 sau. Cho biét thong s6 dudng day
trén toan mang 13 nhu nhau va 13 r;=0,64Q/Km, x,=0,4Q/Km. Hiy x4c dinh ton thit cong

sudt trén toan dudng day.
©)

500kVA
Cosp = 0,8

(I) Skm
|

©

1000kVA
Cosgp = 0,7

400kVA
Cosgp = 0,8

4.4. Pudng diy 15KV cip dién cho hai phu tdi c6 cdc thong s& cho trén sd do sau:

O ac_s50,5tm @ AC-50,3km @
A4
1000k VA 500kVA
Cosp = 0,7 Cosp = 0,8

Yéu cau:
a) Ki€m tra ton thit dién 4p trén toan dudng diy trong hai trudng hop:

1. Van hanh binh thudng
2.Van hanh khi ¢6 sy ¢6 dit mot day trén 16 kép O1. Biét ring thong s6 day AC-50

13 1y=0,64Q/Km, x4=0,4Q/Km
b) Xdc dinh gid tri dién 4p U, va U, bi€t ring U;=15,25KV.

4.5. Pudng diy phan nhdanh 15KV c4p dién cho cdc phu tdi c6 sd d6 sau:
©)

R\
2 l
3 450K VAr,

A
| AC-70, 10Km @ cosp=0,75,
T =4
| Ac. ) o max2=4500h
A 2z ©)
1500KVA, 7. ZOKW
cosp=0,8, 7, COJW=0&
Timax1=5300h s Loy, >
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Cho biét thong s& cap AC trén tirng doan dudng day 1an lugt: AC-70 1a r0=0,46Q/Km,
x0=0,44C/Km, b0=2,48.10-6 1/QQ.Km va AC-50 la r0=0,64Q/Km, x0=0,39Q/Km,
b0=2,23.10-6 1/Q.Km.

a) X4c dinh ton that cong sudt toan phan trén tirng doan va trén toan dudng diy.

b) Tinh todn ton tha't dién ning trén toan dudng diy trong thdi gian mdt nim.

4.6. Mot tram bi€n 4p mot may 15/0,4KV — 1000KVA c6 céic thong sd sau:
APy=5KW. APy=12KW, 1,%=3%, Ux%=5%
Cap dién cho 1 phu tdi c6 cong suat 800KV A, cosp=0,6

Hiy tinh todn tdn th't cong suit trong tram bi€n 4p khi 1am viéc.

4.7. Mot tram bi€n 4p gdm hai mdy bi€n d4p 1000KVA — 22/0,4KV, thong s6 mdi mdy
bién 4p 1a gidng nhau nhu sau:

APy=1,5TKW, APx=9,5KW, 1,%=1,32%, Ux%=5%
Cap dién cho 1 phu tdi 1500KVA, cos¢ = 0,9

A A 2 . ~ ~ A ~ AN 2
Yéu cau xdc dinh ton that cong suit trong tram bi€n 4p.

4.8. Pudng diy 15KV cdp dién cho hai phu tdi c6 cdc thdng s& cho trén so d6 sau.

O Ac- 50, 5km O, AC - 50, 3km ©

| 1 l

1000kVA 500kRVA
Cosp = 0,7 Cosp = 0,8
Tmaxl = 5000h Tmax2 = 4000h

Yéu cau:

Tinh todn chi phi cho ton thi't dién niing trong thdi gian 1 nim, biét ring gid tién phai tra
cho 1IKWh dién 1a 1700 déng. Cho thdng s6 day AC-501a r;=0,64Q/Km, x,=0,4Q/Km.

4.9. Mot tram bi€n dp xi nghiép gdm 1 mdy bi€n 4p S00KVA, 15/0,4KV c6 cic thong s&
12 AP=0,94(KW), APy=5.21 (KW), 1%=0,95%, Ux%=5%. Cip dién cho phu tai c6 db thi
phu tai sau day:
S(kVA)
A

400

300

»t(h)
0 4000 8760

Yéu ciu xdc dinh chi phi tdn hao dién ning trong mot nim cla tram bién 4p, bi€t ring
gi4 tién phai trd cho 1IKWh dién 1a 1500 ddng.
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