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CUNG CAP DPIEN

(In ldn thit 3 c6 sva chita va bé sung)

] __/
NHA XUAT BAN KHOA HOC VA KY THUAT
HA NOI






LOI NOI PAU

Cuén “Bai tap cung cdp dién” duoc bién soan vdi muc dich chinh la
giup cho ban doc ndm bat mét cdch t6t nhat chuong trinh mén hoc Cung
cdp dién va ndng cao ky ndng tinh todn thiét ké cung cdp dién thong qua
phuong phdp giai cdc bai toan thuce té. Néi dung cuén sdch duoc trinh bay
trong hai phan: Phan I la phan bai tap, thau tém hau hét cdc néi dung co
ban cua chuong trinh hé théng cung cdap dién. Phan Tl bao gébm mét s6 bai
thiét ké cu thé, téng hop lai toan bo cde khdu can thict trong tinh todn thiét
ké cung cdp dién. Két cdu cua cdc chuong déu theo mot trinh tu giéng nhau:
muc thi nhdt duge trink bay ngan gon cd sd ly thuyét vdi nhitng bidu thic
quan trong nhdt, thiét thuc cho viéc gidi cdc bai todn ciia chuong; muc tiép
theo gidi thiéu cdc bai gidi mau wng vdi néi dung cua chuong trinh; muc thi
ba la bai tép danh cho ban doc tw gidi dé kiém tra ky ndng tinh todn va
trinh dé cua minh. D@ kién cua cde bai toan phan ldn duoc ldy ti mang
dién cu thé, vi vday ngoai muc dich hoc tép, mét s6 két qud tinh todn cé thé
ap dung cho muc dich nghién cuu khao sdt ddc tinh cua mang dién o cdc
dia phuwong khdc nhau cua nude ta. Bén canh cdac bai tap théong thuong, doi
vdi moét s6 néi dung quan trong con ¢é cac bai tip dai duoc cho duoi dang
ldy div kién theo ho tén nguoi thuc hién nham da dang hod dé bai. Trong
qud trinh gidi cdc bai tdap, ban doc co thé s dung cdc sé tay thiét ké cung
cap dién, tuy nhién, dé tién cho viéc tra ciu cdac tham s6, dw liéu vv. da sé
cdc bang biéu dd duoc trinh bay trong gido trinh “Hé thong cung cdp dién”
(Tai liéu 1) va mot sé biang bé sung ¢ phén phu luc cua chinh cuén sdch
nay. Pdp s6 ciia tét cd cde bai todn c6 thé tim thdy ¢ phan cudi cua cudhn
sdach. Hau hét cde bai todn duge trinh bay don gidan nhdt dén mic cé thé,
trong mot sé truong hop bai todn duoc gidi theo nhiéu cdch khdc nhau dé
qua dé ddanh gid duoc mite dé chinh xdc va wu nhude diém cua ting phuong
phdp, giup ban doc lua chon phuong phdp gidi t6t nhat cho nhitng bai toan
tuong tw. Cdc thong tin mdi nhdt cing duoe cap nhat dén mute co thé. Loi
gidi cua cdc bai todn duge trinh bay dudi dang thong thuong, tuy nhién cdc
phép tinh duge thuc hién vdi su trg giup cua chuong trinh Excel, mét s6 bai



dugc gidi vdi chuong trinh riéng duoc xdy dung trén ngoén ngic lgp trinh
Visual Basic hodc Matlab. Vdi pham vi dé cép rét réng, mdc du da hét suc
cé ging nhung do trinh dé c6 han nén chdc chdn khéng thé trdanh khoi
nhung thiéu sot, chung téi rat mong duoe ban doc luong thiz va déng gop y
kién dé cuén sdch ngay cang duoge hoan thién hon.
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Chuong 1

PHU TAI PIEN

1.CO SO LY THUYET
1.1. Phuong phap tinh toan phu tai
1.1.1. Xdc dinh phu tdi tinh todn theo sudt tiéu hao ndang luong
Né&u phu tai dién khong thay déi hoac thay déi it theo thdi gian thi cong suat tinh todn c6
thé 14y bang cong suat trung binh va dugc xédc dinh theo biéu thic.

Pll=Plb =M, (11)
T

trong d6: M- khéi lugng san pham duoc san xuat ra trong thoi gian T;
d - dinh muc tiéu thu dién nang ciia mot san pham, kWh/dvsp.
Néu phu tai thay déi theo thoi gian thi :
P, = kyPu, (1.2)
Trong quy hoach so bd cong suat tinh todn c6 thé xac dinh theo mat do phu tai trén mot
km’ dién tich.
P, =v.F kW, (1.3)
trong dé: y - mat do phu tai, kW/km’;
F - dién tich ving quy hoach, km’.
Phu tai chiéu sdng va dich vu céng cong ciing ¢6 thé duoc xédc dinh theo phuong phip
nay: |
P, = p.. F.., kW, (1.4)
trong dé: P, — sudt tiéu hao cong sudt trén mot don vi dién tich chiéu sdng;
F., — dién tich ctia bé mat chiéu sing.
1.1.2. Xdc dinh phu tdi theo hé sé’ dong thoi
Heé s6 dong thai thé hi¢n tinh chat 1am viéc dong thdi cha cdc phu tai. Theo phuong phép
nay cong suat tinh todn duoc xdc dinh dya vao cong suat 16n nhat tai cic thoi diém cuc dai.
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Cong sut tinh todn | gid tri 16n nhat trong cdc gid tri cong suat & cc thdi diém cuc dai. Thong

thudng ta chon hai thdi diém: cuc dai ngay va cuc dai dém, lic do

k:l‘k'zpni

P, = max (1.5)
kjk Z Pni
k", , k%, - hé s6 dong thoi tai cdc thoi diém cuc dai ngay va cuc dai dém, xac dinh theo
biéu thic

K, =p + 1,5\/@ (1.6)
nhtl

Phuong phap hé s6 dong thoi thuong duoc dp dung thuan tién cho cidc nhém thu dién cé
cong sudt hon kém nhau khéng qua 4 1an. Trong thyc t€ phuong phap nay thuong duoc dp dung

d61 véi phu tai sinh hoat.
1.1.3. Phuong phdp hé sé’ nhu cdu

Phu tai tinh todn ciia nhém thiét bi c6 ciing ché do lam viéc duge tinh theo biéu thic :

P, = kncipm' (1.7)

Hé s6 nhu cau x4c dinh theo biéu thic

knc k.\-uz+ ﬁ ( 1 8)
v nhd
va hé s6 sir dung téng hop ky duge xdc dinh theo cong thiic
P,k
Koo - Z. (1.9)
Wy TR T
2P
S& luong hiéu dung dugc xc dinh theo biéu thite
O P,
Npy = (1.10)

D.Pn
Goi k |2 ty s0 giita cong sudt cha thy dién 16n nhat va thu dién nhé nhat trong nhém:

P
k - maXx
_Pmin (1.11)

10



Né€u s6 luong thu dién n > 4 va gid tri cia k nho hon cic gia tri k, cho trong bang

2.pl.BT, img v6i hé s6 sir dung téng hop, thi c6 thé 14y gid tri n,,=n.

Trong trudong hop ky < 0,2 thi gid tri n,; dugc xdc dinh theo mot phuong phap riéng

nhu sau:

- Phan riéng cac thi€t bi cé cong suat 16n hon mot phin hai cong sudt cha thiét bi 1on
nhat trong nhom,

- Xac dinh s6 luong thiét bi n, ciia nhém nay.,
- X4c dinh t6ng cong suat dinh mic ctia nhém n, thiét bi

- Tim céc gia tri tuong doi

n=2Lyp=& (1.12)

- Xdc dinh gid tri tvong d6i n’,, theo biéu thic
0t = 0,95
hd P,;.Z (1 _ P,.. )2
+
n. 1-n,

(1.13)

- Xdc dinh s6 luong hiéu dung
Npy = N .0
1.1.4. Phuong phdap hé sé cuc dai

Cong sudt tinh todn xédc dinh theo hé s6 cuc dai

.P1|=PM :kMP", = kMkStlsz Pn, (].. 14)

Heé so6 cuc dai ky, dugc xdc dinh theo cong thirc

ky=1+13 |_1-Kas (1.15)
n hq 'ksdi +2

1.1.5. Phu tai dinh nhon

n—|
PLl.nh = l(mmpmm("' km.z P“. 4 (116)
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trong dé: k., — hé s6 m& mdy cta dong co 1dn nhat trong nhém;
Puax- €Ong sudt cua dong co I6n nhat ;
n-|
Z P_ - tong cong sudt cia nhém trir dong co 16n nhat.

=1
1.1.6. Phuong phdp céng phu tdi giita cdic nhom

a. Phuong phdp sé gia

Pl-2=Pmax+APi
P2=P]+AP2 né’UP|>P2

AP;- 06 gia ctia cOng suit P, xac dinh theo bangl.pl.[1]

Hay
P, +k,P, néu P,>P,
PE =
P, +Kk,P, néu P< P,
Hé s6 k; duoc xac dinh:
7 P .04
k = ?' -0,41;  doi v6i mang dién ha ép; (1.17)
/
P 0.04
Kk, = —5'— -0,38;  doi v6i mang dién cao ap.

Trong trudng hop cdc phu tai thanh phan khong & cung thdi diém thi can tinh t6i hé s6

tham gia vao cuc dai ctia ching.
P' =K'\ /P,
b. Phuong phdp téng hop tdi theo hé sé nhu cau
Py =Ko m2-P;
Trong d6 hé s6 nhu cdu tong hop duoc xdc dinh trong tu nhu biéu thirc

1- ksdI.ch .

JN

knunh = k.\d):,ch + (118)

N la s6 nhém thiét bi.
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1.2. Du bao phu tai
1.2.1. Cdac mé hinh du bdo phu tdi
a. Ham tuyén tinh
MGi quan hé giita phu tai P, va thoi gian t duge biéu thi dudi dang
P=a+bt; (1.19)

Ciéc hé s6 a, b duoc xac dinh theo phuong phap binh phuong cuc tiéu,
by +ay, =YP
20T

by, +na =32P (1.20)
trong d6: P, - gia tri phu tai quan sat & nam thit i ;
t; - ndm quan sat thit i;
n — s6 ndm quan sat.

Ham hdi quy bac nhat ¢6 thé xac dinh theo biéu thic

Po= 22 (1-1,)+P,, (121)

trong dé: pp, - mémen tuong quan giifa P va t;
ol - phuong sai clia dai luong t;
P,. t, - gid tri trung binh, hay con goi la ky vong todn cua cdc dai luong P va t, xic
dinh theo s6 liéu thong ké.
* M0 hinh du bdo tuyén tinh ciing ¢ thé duge biéu thi dudi dang
P, =P, + P,.a.(t-1)) = P[1+.a.(1-t,)], 1.22)
trong do :
P, — phu tai nam co sd t,;

.. . 2o,
o — sudt tang phu tai trung binh hang nam ,a = ——;
n

a, - ty 1é tang phu tai nam thit i so véi nam trudc,
P.,, -P,

a. = i+t — 1,

t P

13



b, Ham Parabol
M@ hinh du bdo dang parabol con goi 1a mo hinh bac hai duoc biéu thi dudi dang
P =a+bt+ct (1.23)

Céc hé so héi quy a, b, ¢ xac dinh theo diéu kién binh phuong cuc ti€u véi hé phuong

trinh:
-

cTti+bXt +aXii =3P,

cTC +bTt? 4a Xy, = TP [

cXt! +bXt +na = YP, J
c, Ham it

P =P, (l+a) " (1.24)
P, - phu tai cia nam dugc chon lam co sa ¢t
Thira s6 (1+a) = C ¢6 thé xdc dinh theo

C, = P};:' . ﬁ'lc (1.25)
Nhur vay ham mii ¢6 thé biéu dién dudi dang

P =pP,C (1.26)

d. Mo hinl dir bao logistic

Mo hinh du bdo logistic ¢ dang:

A

k= ol
B +Bé

(1.27)

o - ty lé gia tang phu tai trung binh nhan hang nam, xac dinh theo:

a=n1/[1a, : (1.28)

; - ty lé tang phu tai nam thir i so véi nam trudc,
A =P, P,
B =P,-P,

P, — cong suat cia nam cd s&;

Py — cong suat bdo hoa.

14



1.2.2. Danh gia do tin cdy va sai sé du bdo
a. Danh gia do tin cdy dwa vao cdc dai licong thong ké

* Heé s6 tuong quan tuyén tinh:

Hp

I =
P.t , (1.29)
Gp.0,

Hp, — momen tuong quan giita cac dai lugng phu tai P va thoi gian t;
Gp, O, - do léch chuan cla phu tai va thoi_gian

Hoac hé s6 tuong quan phi tuyén

Z“ ) (1.30)
Z(P P, )’ '

Cac gid tri ry, va 1, cang gan 1 thi mic do chat ché ciia mo hinh cang cao, tiic do chinh

Xac cang 1om.

* Gid tri ctia ham Student

>1,, (1.31)

— gia tri ham Student tra theo bang (mg véi mitc y nghia cén thiét.

* Sai s6 trung binh ctia ham du bdo duoc xac dinh theo biéu thifc

1 >
- fH.Zai (1.32)

d;- sai1 $O ctia ham du bao nam thir i: S, =P, — P, ;
P, P,,— cong suat tiéu thu theo so liéu thong ké va theo mé hinh du bao ctia nam thit i;

n - s6 quan sat, hay sé so liéu trong bang thong ké.

* Sa1 sO tuong doi 0% = i 100% (1.33)

Py,
P,- cong suat tiéu thu trung binh;

* Sai s6 du bdo c6 thé duge xdc dinh gin diing theo biéu thic

5 =98 .ﬁi.[l +4(1 —a)+5.(l ~a) +2(1.(4—3(‘1).]+2a212] ,
—-a

15



a - hé sO phu tai vao so s6 liéu thong ké n (s6 nam [ay s liéu)

2
n+1’

o =

] — nam du bao

* Khoang tin cay cia ham du béo:

P, =P, = 3,

b. Bdnh gid do tin cdy vé phuong dién thong tin

Mot tin méi x; nao d6 s€ mang lai cho Y mot thong tin méi tuong tng c¢6 y nghia néu
dung sai € nho hon dung sai cho phép £%.
H(Y /X)
——— <% 1.34
H(Y) ( )

H(Y) - entropi cla tap quan sat y;;

n

H(Y)=-) pyylog, by = -log, (1/n) = log, (n) = 3.3221g(n) : (1.35)
1=l
n — sO quan sit;

p(y;) - xac suat xuat hién cta y;;

H(Y/X) - entropi ¢6 diéu kién cua Y khi da biét X.
H(Y/X) =- D Px,)1082 Py, (1.36)

p(Y/X)) — xdc sudt c6 diéu kién cta dai lugng

Y - Y,
Y.

p(Y/X)y=1- (1.37)

2. BAI GIAI MAU

Bai 1.1: S5 liéu thong ke céc thi€t bi dién trong ho gia dinh cho trong bang 1.1.a, trong
do6 P la cong suat dinh mic cua thiét bi, t a thoi gian sir dung trung binh méi ngay (d6i véi ban
la chi sir dung 5 ngay mét lan, moi lan 60 phidt, tic moi ngay trung binh 6 phiit bang 0,1 h). Hay
xdc dinh cong sudt tinh todn cia ho gia dinh, coi cdc thi€t bi tao nhiét c6 hé s6 lugng tai bang 1,

cdn céc thiét bi khac 1y bang 0,8.

16



Bdng 1.1.a. S6 liéu thong ké céc thiét bi dién trong ho gia dinh

TT Tén thiét bi S6 luong P, W t, h
| Peén soi dot 3 40 6.00
2 ben ong dai 5 40 7.00
3 ben 6ng ngan 2 20 6.00
4 Quat ban 2 60 7.00
5 Quat tran 4 100 5.00
6 Tivi | 85.00 8.00
7 Radiocasset 1 20.00 3.00
8 Bom nudc l 125.00 0.50
9 Ti lanh 1 150.00 14.00
10 Néi com dién 1 650.00 1.00
[l | Amdien 1 800.00 0.50
12 | Onap 1 10.00 11.00
13 Ban la l 1000.00 0.10
n= 24

Téng s6 luong thiét bi trong ho gia dinh 1a n = 24

Bai gidi: Trudc hét ta xdc dinh cdc hé s6 cua phu tai

Heé s6 sir dung cua cdc thiét bi xac dinh theo biéu thifc

Trong do6 hé s6 lam viéc kj, =

t

24

Pén soi d6t k, =0.25.1 =025

Quat ky=0.29.0,8=0,23

ko= K.k

Cic thiét bi khdc tinh toin tuong tu, két qua ghi trong bang 1.1.b.

He s6 sir dung tong hop ctia cd nhém:

17



1=l

S6 luong hiéu dung n,, duoc xdac dinh nhu sau: Chon thiét bi cé cong suat Idn nhat
PMaxz IOOO s

Téng cong suat cua nhom thiét bi 1on:

Zn: P, =1000+ 800+ 650 = 2450; So lugng cic thi€t bi lén la n; =3;

i=1

n 3

" = . 24~ 012 B % =066 n, =g OQ?S_ ooey e
+
0125 1-0.125
Ny, = 0,264. 24 = 6,33
Bdng 1.1b. S6 li¢u tinh todn phu tai trong ho gia dinh

TT | Tén thiét bi PW |P, th ke |kn |ke |ka.P
I | Den sqi dot 3x40 [ 120|600 |025 | 1,00 |0.25 |3000
> | Denongdai | 5x40 200 7,00 [029 |100 |029 |5833
3 | Denongngin | 2x20 | 40 600 |025 |100 |025 |1000
4 | Quat ban 2x60 | 120|700 029 |080 |023 |28.00
5 | Quatuan 4x100 400 |500 |021 |080 |0.17 |6667
6 | Tivi 85 85 800 033 |033 |01l |935
7 | Radiocasset 20 20 300|013 080 |00 |200
8 | Bom nudc 125 125 050 [002 080 |002 |208
9 | Titlanh 150 150 | 1400 | 058 |080 047 | 7000
10 | Néicomdien | 650 650 | 100 |004 |1,00 |004 |27.08
11 | Amdién 800 800 1,50 [006 |1.00 |006 |50.00
12 | Ondp 10 10 11,00 | 046 |080 |037 |3.67
13 |Banla 1000 | 1000 [020 |00l [100 |001 |833
5 3720 365,52

18
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Cong suat tinh toin
P, =k, Z P, =0.46. 3720 = 11699,06 W.
i=1

Bai 1.2. Tinh todn phu tai sinh hoat cho mét cum dan cur véi 124 ho gia dinh, biét cong
sudt tieu thu trung binh cua méi ho gia dinh 1a 850 W, xdc suat déng trung binh & gid cao diém

dem la p’ =0,75 va & cao diém ngay 1a p" = 0,3.

Gidi: Xéc dinh hé s6 dong thdi tai cdc thoi diém cuc dai dém va cuc dai ngay:

dy_d _
ki, =p 15, T o 0.75+1,5.\/0'75'(11240'75) =081

n n
1-p7) 0,3.(1-0,3)
Kk =pt 1,54/u__=0‘3 f92-020.9)
dqi=p + - +1,5 124 0,36

Cong suat tinh todn tai cdc thoi diém
P =K%, n.p, = 0.81. 124. 0,85 = 85.2 kW:
P'=k",. n.p,=0,36. 124. 0,85 = 38,1 kW;

Nhu vdy cong suat tinh todn cua cum déan cu sé la

P’ 8.2 85,2 kW
P, = max pr = max 38,1— , :

Bai 1.3. Xiac dinh phu tai ctia mét nhom thiét bi dong luc cé cdc tham sG cho trong
bang 1.3.a theo 2 phuong phdp: hé s6 nhu cau va hé s6 cuc dat, ddnh gid sai s6 giita 2 phuong

phép va cho nhan xét.

Bdng 1.3.a. Cong sudt va hé s6 st dung cua nhém thié€t bi dong luc

P., kW 3 4.5 5,6 6.3 8 10 12 14
Kk 0,64 0,54 0,48 0,48 0,62 0,67 0,43 0,53

Gidi: Bai toan c6 thé giai theo hai phuong phép
a. Theo phiwong phdp hé s6 nhu cau

Xéc dinh hé s6 sir dung tong hgp clia nhém thiét bi

19



_IP k, 343
P 63,4

K =0,54

Ty s6 giita cong suat cla thiét bi 16n nhat va bé nhit 1a

14 :
k= 3 =4,67 <5 (theo diéu kién bang 2. pl.BT)

va vi n> 4 nén s6 luong hiéu dung n, =n = 8.

Vay hé s& nhu ciu theo biéu thic

—===0,54 + ——=0,7
Vg

knc = k.\'dZ +

V8
Cong suat tinh todn
P =k YP, =0,7.63.4 = 44,50 kW.
b. Theo phuong phdp hé sé cire dai
Gia tri ky duoc xdc dinh tuong tu nhu trén kg3 = 0,54

Gid tri cia hé s6 cuc dai duge xac dinh theo biéu thirc

-k { -
k,=1+13 ]_L=1+1,3 1—0‘5_4_=1,35
Ny, Kz +2 5.054 +2

Cong suat tinh todn

P, = kukus. 2P, = 1,35. 0,54.63,4 = 46,31 kW
Panh gid sai s6 twong doi giira hai phuong phap

(_ 46314459

100 =3,86%
44,59

Nhan xét: Ta thdy sai s6 gilta 2 phuong phdp khong 16n tuy nhién trong thuc té phuong
phdp hé s6 nhu cdu van dugc coi la ¢é do chinh xdc cao hon.

Bai 1.4. Xac dinh phu tai dich vu cong cong cua mot diém dan cu biét cac s6 liéu cla

cdc co so dich vu cho trong bang 1.4.a. sau:

Bdng 1.4.a. S8 liéu bai todn 1.4

Co s& Tru s¢ UB Tr.xd Tr.hoc Nha tré Duéng, m
Dién tich, m’ 80 75 260 70 3700
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Gidi: Cong sudt tinh todn xac dinh theo sudt tiéu thu dién (bang 2.pl).[1]

Cong suat dat cta cac co s6 duge xdce dinh theo biéu thiic P, = p,.F, két qua tinh todn ghi
trong bang 1.4.

Bdng 1.4. S6 liéu tinh todn phu tai dich vu cong cong ctia diém dan cu bai toan 1.4.

Tén co s F.m' | p,W/m? P,, kW k" k! Pk, |Pky’
Tru s¢ UB 80 15 1,2 0,8 0,45 0,96 0,54
Tram x4 75 30 2,25 0,55 09 1,2375 | 2,025
Trudng hoc 260 15 39 0,75 0,4 2,925 1,56
Nha tré 70 20 1,4 0,75 0,4 1,05 0,56
Pudng truc, m 3730 |2 7,46 0 l 0 7,56
Tong 16,21 6,173 12,15

Hé s6 dong thoi tong hop tai thai diém cuc dai xdc dinh tuong tu theo biéu thac (1.9)
img voi cdc thai diém cuc dai ngay va dém ta xéc dinh dugc
D Pk, 6173 12.15

= =0,381 va k',=
T 3p 1621 16,21

kl'l

Vay cong sut tinh todn tai cdc thoi diém twong ting la
P'=k" . 2P=0,381.16,21 = 6,173 kW
P =k%.2P=0,75.1621 = 12,145 kW.
Nhu vay cong sudt tinh todn cia phu tai dich vu cong cong 1a P, = 12,145 kW.

Bai 1.5: Xéc dinh phu tai clia tram bom tudi cho mét dién tich canh tic 847 ha viing dong bang
va dién tich ngap ung la 326 ha.

Gidi: Suit tiéu thu cong suat thuy lgi duge xdc dinh theo bang 3.pl [1]. Phu tai tinh toin

cua tram bom tudi duoc xdc dinh
P..ii = PoiFwa = 0,08.847 = 67,76 kW.
Phu tai tinh todn cua tram bom tiéu
P.cu = Puicu Ficw = 0,35.326 = 114,1 kW.
Phu tai thuy loi tong hop
P, = Max(P, Pic) = Max(67,76; 114,1) = 1 14,1 kW,
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Bai 1.6. Mot phan xudng san xudt gom cac thiét bi ¢6 cic tham so cho trong bang sau

] 2 3 4 5 6 7 ]
P, kW 2.8 3,5 4 6.3 7 8 10
k., 076 |065 |0.63 0,58 0,55 0,48 0,52
e ] 0.8 i i 0,75 i i
Cosp 0.8 0,78 | 0.8 0,74 0,74 0,7 0,74

Trong d6 c6 2 thiét bi lam viéc theo ché do ngian han lip lai véi hé s6 ti€p dién €, . Thiét

bi 16n nhat 1a mot dong co ¢6 hé s6 md may k,,, = 4,5. Hay xdc dinh cong suat tinh todn S;

cong sudt trung binh va cong suat cuc dai dinh nhon cua phan xuéng.

Giai: Trude hét ta can quy céac thiét bi lam viéc & ch€ do ngén han lap lai vé ché do lam

viéc dai han theo biéu thiic

P\=PJe. Pu=35 J08 P=T7.075=606kW;

Cac tinh todn duoc thuc hién dudi dang bang sau

P,; kW ' CcOS( ksd.P; coso. P',;
1 2,80 0,76 0,80 2,13 2,24
2 3,13 0,65 0,78 2,03 2,44
3 4,00 0,63 0,78 2,52 3,12
4 6,30 0,58 0,74 3,65 4,66
5 6,06 0,55 0,74 3,33 4,49
6 8,00 0,48 0,70 3,84 5,60
7 10,00 0,52 0,74 5,20 7,40
) 40,29 22,71 29,95

Xac dinh hé s& sur dung t6ng hop clia nhém thiét bj

Pk, 2271
ksd.‘:.: =

=0.,56

)

1

40,29

Ty s06 giita cong suat cua thiét bi 16n nhat va bé nhat 1a
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10 .
k= ﬁ =357 <6 (theo diéu kién béng 2. pl.BT)

vavi n> 4 nén sé lugng hiéu dung n,,=n=7.

Heé $6 nhu cau clia nhém thiét bi duge xdc dinh theo biéu thitc

1-0,56

ﬁ

k ‘=k.\'d§:+ -=0,56+

nc

=0,73

Cong suat tinh todn
P, =k,2P, =0,73.40,29 = 29,35 kW.
Hé so cong suat trung binh

P .coso.
COS Py, =#‘=ig—‘gg—=0.74;

Cong sudt bi€u kién
P, 2995

S, = =
" cosp, 0,74

=39,5kVA:

Cong sudt trung binh
P, = k2P, =056.40,29= 22,71 kW

P, 2271

= 30,55 kVA
cos¢p, 0,74

Slh =

Heé s& sir dung tong hop clia nhém khong cé thiét bi 16n nhat

_EPLk 1751

k) = = 0,58 N
2T TSR T 30,20

Hé s6 nhu cau ciia nhém khong c6 thi€t bi [6n nhat
+ l_kﬁdzz - 0,58—{- l _0,58

=k ..
ne? sdr2
Va2 V6

Cong suat cuc dai dinh nhon

=0,75

Py = Ko Paectkoa D P'y = 4,5.10 +0,75.30,29 = 67,73 kW,
i=|

Cong sudt biéu kién dinh nhon

P(.I.nh _ 67’73

=91,12kVA;
cosgp, 0,74

Sd.nh =



Bai 1.7. Mot diém dan cw gém 124 ho gia dinh, cong sudt tiéu thu trung binh clia moi
ho gia dinh la 850 W, xdc suat dong trung binh & gid cao diém dém la p* =0,75 va & cao diém
ngay la p" = 0,3. Céc thiét bi dong luc gom 8 mdy véi cdc thong s6 cong sudt dinh mic va hé s6

sir dung cho trong bang 1.6.a sau:

P, kW 3 4.5 5.6 63 8 10 12 14
k. 064 |054 |048 0.48 0,62 0.67 043 | 0,53

Dién tich cua cdc cong trinh cong cong la:

Co so Tru s UB Tr.xa Tr.hoc Nha tre Puong, m
Dién tich, m’ 80 75 260 70 3700

Haiy xac dinh phu tai tinh todn cia diém dan cu, biét hé s6 tham gia vao cuc dai & cic
git cao diém ngay va dém cua phu tai dong lue twong ing lak"y=1vak'y = 0,6
Giai: Nhu bai ra, phu 1ai trong diém dan cu dugce phan thanh 3 nhém: nhém phu tai sinh
hoat dugce xac dinh theo phuong phdp hé s6 déng thai (nhu bai 1.2); phu tai cia nhém dich vu
cong cong dugc xdc dinh theo phuong phdp suat tiéu hao nang luong (nhu bai 1.3), phu tai cua
nhém dong luc duge xdc dinh theo phuong phap hé $s6 nhu cau (nhu bai 1.4). Phu tai tinh todn
cua toan diém dan cu duge xdc dinh theo phuong phap s6 gia. Luu y phuong phip sé gia duoc
thuc hién dng véi timg thoi di€ém xdc dinh, vi vay déi véi nhém dong luc trude hét can phai xdc
dinh cong sudt tinh todn & thdi diém cuc dai ngay va cuc dai dem:
Pdln - Pdl' klM“ = 43,67.1 = 43,67 kW
P, =P,. k' =43,67.0,6 = 26,202 kW
Vi két qua tinh todn & cdc bai trén ta biéu thi phu tai clia cac nhém trong bang sau

Bang 1.7.a. S6 liéu vé phu tai tinh todn ctia cdc nhém & cic gitr cao diém

Cong suat o Sinh hoat Dich vu cong cong Dong luc
id cao diém , N - : '
EW P.\h P.shd Pdv Pdvd Pm" pd|d
38,13 85,2 7,89 15,3 44,59 26,754
Phu tai tong giira hai nhém phu tai sinh hoat va dich vu cong cong xdc dinh theo phuong
phdp so gia
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789 .,
PLu=38.134[( =~ "™ - 0.411.7.89 = 42.93 kW

153
P, = 85.2+(( 5 1% 0,411.15,.3 = 94,93 kW

Phu téi tong hop ctlia toan diém dan cu

42,93
5

P's =44,59+[( 3 -0,411.42,93 = 73,77 kW:

P's =94,93+(( )"~ 0,41].26,754 = 112,57 kW

26,754
5

Nhu vay cong suat tinh todn sé la
P, = Max(P"s. P's) = Max(73,77; 112,57)= 112,57 kW
Can cif vao két qua tinh todn P'/P' = 73,77/112,57 = 0,656 ta tra bang 3.pl.BT xic dinh
dugc hé s6 cong sudt cose = cos@” = 0,90. Vay cong suat biéu kién sé la

P, 112,57
COos ¢ 0,9

S= = 125,08 kVA.

Bai 1.8. Hiy xac dinh phu tai tinh todn cho moét xi nghiép gom 3 phan xudng san xuat

v6i cac thiét bi dong luc ¢6 cac tham s6 cho trong bang vd.1.8.a, sau:

Bdng 1.8.a. Dit kién bai todn bai 1.8

P. xudng I 2 3 |

F.cs, m2 80 100 130

Tham so6 | K. cosg | P kW Ky cosp | P,, kW ky cos®p
kW

| 0.8 0,56 (0,72 |22 0,82 0,83 0,4 0,81 0,85

2 1,1 0,72 (0,84 |30 0,56 0,72 0,6 0,55 0,73

3 2,2 049 0,71 |55 0,48 0,69 0,8 0,67 0,77

4 3 067 (080 |75 0,55 0,75 L1 0,45 0,67

5 7.5 045 |0,70 | 10 0,73 0,80 1,5 0,68 0,79

6 10 044 10,70 |13 0,62 0,72 2,2 0,80 0,87

7 17 0,61 0,71 3,0 0,57 0,70

8 4,0 0,63 0,81

9 5,5 0,54 0,69
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Suit cong suat chiéu sdng cia cic phan xudng ldy bang p, =25 W/m’
Giai: Trudc hét ta xdc dinh phu tai dong luc cua cac phan xudng:
* Phan xudng [:
- Phu tai chiéu sang clia phan xuong |
P.., = p,.F, =0,025.80 =2 kW

- Phu tai déng luc: Téng so thiét bi dong luc cta phan xudng 1 1a 6, hé s6 sir dung tong
hop clia nhém thiét bi
Pk, _ 080,56 +11.072+22049+3.067+75045+10.044
>P. 08+1,1+22+30+75+10 -

ksd.‘: =

= E = 0,492
2

b

P 10
Ty s6 k .—.P—M— = 03" 125>k, =5 (bang 2.pl.BT),

min ’
do dé can xac dinh s6 lugng hiéu dung theo biéu thic

ZP 2 2
n,, =( '3 = 24,6 =352
5P? 171,94

bl

doKar 04024 129992 6563

ne k A +
RN Y J352

Cong suat tinh todn phu tai dong luc cua phan xudng |

Hé s6 nhuciau k

Pu=k,. 2P,=0,763.24,6 = 18,764 kW ;
Hé s6 cong sudt chi€u sdng coi la bang 1, tir d6 ta xdc dinh hé s6 céng suat trung binh
ctia phan xudng co6 tinh dén phu tai chi€u sing:

ZPi.cos¢; _08.0,72+11.0,84+2.2.0,71+3.0,8+75.0,7+10.0,7+2.1
=P, 08+ 1L,1+22+3+75+10+2 -

1971
26,6

COsS Py =

=0,745

Xdc dinh cong suat tong hop clia phan xudng, coi hé s6 déng thoi gilra phu tai dong luc
va phu tai chi€u sdng bang |

P, =P+ P., = 18,764 + 2 = 20,764 kW
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Cong sudt biéu kién cua phan xudng

P

20,764

S, =

COS Py 0,745

=27,79 kVA

Cong suat phan khang Q, = S,.sinpy =27,79. 0,671= 18,48 kVAr

Tinh toan tuong ty cho cic phan xudng khéc, két qua ghi trong bang vd.1.8.b

Bdng 1.8.b. K&t qua tinh todn clia bai 1.8

Phan xudng He¢ so Cong suat tinh toin
Kas K. cos@py | P kW | Py kW | P, kW | Q,kVA | S, kV
r A -
1 0,492 0,763 | 0,746 | 2 18,764 | 20,764 | 18,48 27.8
2 0,618 0,787 1 0,749 |25 45,775 | 48,275 | 42,61 64,39
3 0,61 0,775 | 0,797 | 3,25 14,8 18,05 | 13,69 22,65

Phu tai tong hop ciia toan xi nghiép dugc xdc dinh theo phuong phép hé s6 nhu cdu

P, K,; _ 20,764.0492 +48,275.0,618 + 18,05.0,61 51,08

Kysxn = = =0,586
RN 3P, 20,764 + 48,275 + 18,05 87,09
1-k, 1-0,586
Hé s6 nhucau: k. =k s + Xk = 0,586 + —— = 0,825
Ny V3
2P.cosp, 66,08
¢ 5O At 1o : gx = — L= =0,758
Hg s6 cong suat tong hop: cos® s P 87,09
Téng cong suat tac dung clia toan xi nghiép:
Pyn = Knexn. 2Py = 0,825(20,764+48,275+18,05) = 71,87 kW
J . . . PXN 71,87 ’
Toéng cong sudt bieu kién: Sk = =94,71 kVA;

cos@yy 0,758

Téng cong suat phan khdng:  Qun = Syn.SinOyy = 94,71.0.65 = 61,69 kVAr.

Bai 1.9. Hay xdc dinh phu tai tinh todn cho mdt chung cu 12 ting, mbi tdng ¢6 15 cin
ho, trong d6 10 can ho cé dién tich trén 100 m?, s6 con lai c6 dién tich nhd hon, cong suit tiéu
thy trung binh cia méi ho 16n (trén 100 m?) 1a p,= 1,5 kW va cha méi can ho nho 1a 1,2 kW,
toan bo chung cu c6 6 thang mdy cong sudt cua moéi thang mdy 1a 7 kW véi hé s6 tiép dién

e = 0,8. Coi xdc sudt déng trung binh cua cic thiét bj dién gia dung & cic gid cao diém ngay 1a
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p" = 0,35 va cao diém dém la p* = 0,7. Dién tich chiéu sdng chung la 375 m’, véi sudt cong suat

chiéu sdng trung binh Ia p,.s = 25 W/m®,
Gidi: Tong s6 ho gia dinh n=12x15= 180 ho

Hé s6 dong thoi cua phu tai sinh hoat toan chung cu vdi

n I_ n _
k:}t =pn +1’5- M =O,35 +l,5\/6‘35(] 0,35) 20,4

n 180

K,'=07+ 1,51/&7‘118‘% =0,75:

Toan chung cu ¢ 12x10 = 120 can ho 1dn va 12x5 = 60 can ho bé, vay phu tai sinh hoat

cua toan chung cu
P, = k,"Spon, = 0,4.(1,5.120 + 1,2.60) = 101,64 kW
P, =k, 2pon, = 0,75.(1,5.120 + 1,2.60) = 189,31 kW
Cong suat ctia cic thang mdy quy vé ché do lam viéc dai han
P’ =P, Ve =7./0.8 = 6,26 kW
Téng cong suat cla cdc thang mdy
Psv= Kncin 2Pm = 0,58.6.6,26 = 21,79 kW

(Hé s6 nhu cdu cua thang may tra theo bang 4.pl.) [1]. V6i s6 thang mdy 1a 6 d6i véi nha
cao 12 ting hé s6 K, ., = 0,58. D@i véi thang mdy, cé thé coi hé s6 tham gia vao cuc dai & cic
gity cao diém la nhu nhau va bang 1, tic 1a P, = P, ,=21,79 kW

Cong sudt chiéu sang: P.=0,025%375=9,375 kW
Phu tai tong hop cua toan chung cu xdc dinh theo phuong phép s6 gia

Bdng 1.9. S6 liéu vé phu tai tinh todn ctia cdc nhdm O cic gid cao diém

Cong suat & Phu tai sinh hoat Thang mdy Chiéu sang

gio cao n d n n

dlé'm , kw Psh Psh Pl.m Pl.md Pcs Pcsd
101,64 189,31 21,79 21,79 0 9,375

Phu 1ai tdng giira hai nhém phu tai thang mdy va chi€u sang

P, =21,79+[( Z? )4 -0,411.9,375 =27,56 kW;
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Phu tai tdng hop chia toan diém dan cu

21,79
P's = 101,64+[( T )" -0,411.21,79 = 115,81 kW;

Py = 189+(( # )™ -0,41].27,55 = 207,52 kW;

Nhu vay cong sudt tinh toan sé la
P, = Max(P"s, P's) = Max(115,82; 207,52)= 207,52 kW

Can cif vao két qua tinh todn P/P’ = 0,568 ta tra bang 3.pl.BT xac dinh dugc hé sé cong
sudt clta chung cu cos@ = cos” = 0,92. Vay cong sudt biéu kién sé 1a

g P _2072

= 225,22 kVA.
cos¢ 0,92

Bai 1.10: Xay dung mo hinh du bao phu tai dang tuyén tinh theo 2 phuong phap va dinh
gid sai s0 cua cdc mo hinh tim duge, biét su tiéu thu dién nang cia cac nam cua moéi ho gia dinh

nong thon nhu sau:

Bdng 1.10.a. Dién nang tiéu thu trung binh clia cic ho gia dinh qua cac nam

Nam tha 1 2 3 4 5 6 7
A, kWh/ho 521 545 579 625 689 768 845

Giai: Ta giai bai toan theo 2 phuong phap
a, Xac dinh moé hinh du bao dang
P,=a+bt;
Bai todn dugc giai dudi dang bang (bang 1.10.b), tir két qua trong bang ta xdc dinh:
Gia tri trung binh (ky vong toan):

2t _28_ XA 4T

n 7 T n

=653,29 kWh

tlh =

Phuong sai:

TAA?  86469,43

1 S = 1441157 — o(A) = /D(A) = {/14411,57 = 120,05
n_ —_—

D(A)=
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At 28

=4,67 - o(t) = yD(t) = /4,67 = 2,16
n-1 7-1

D(t)=

Momen tuong quan:

_ X(AAA) 1525
n-1

= 254,167

AL

Bdng 1.10.b. S6 liéu tinh'toan bai 1.10

Nam t A At=tt, | AA=A-A, At. AA At AA’
1997 | 1 521,00 -3,00 -131,29 393,87 9,00 17237,06
1998 | 2 545,00 -1,00 -108,29 216,58 4,00 11726,72
1999 | 3 579.00 -1,00 -74,29 74,29 1,00 5519,00
2001 | 4 625,00 0,00 -28,29 0,00 0,00 800,32
2002 | 5 689,00 1,00 35,71 35,71 1,00 1275,20
2003 | 6 768,00 1,00 114,71 229,42 4,00 13158,38
2004 | 7 845,00 3,00 191,71 575,13 9,00 36751,72
Téng | 28 4573 24,00 1525,00 28,00 86469,43

Mo hinh du bdo tuyén tinh c6 dang:

A= (A, 1) (L) +A,= 254,167
D(t) 4,67

A, =435,43 + 54,461

(t—4)+653,29 =

Pdnh gid muc do tin cdy cua ham du bao

At 254,
:ll( ): 54,167 - 098
c,.0, 12005216

Véi hé so trong quan la Th,

¢6 thé nhan thdy 1a ham tuong quan kh4 chit ché.

Gi4 tri ham Student dugc x4c dinh theo biéu thiic

_ r-vn-2 _ 0,98-47-2
vi-r? J1-0,98?

Nhu vay ¢6 thé néi ham dy bdo c6 do tin cay 12 99,9% (1- 0,001= 0,999)

t

=11L03 > t,, = 6,86 (bang 51.pl) [1]

b) Xdc dinh mo6 hinh du bao dang (1.22): Pl l+.0.(t-t,)]
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Chon nam co s¢ 1a nam 2004 tie 14 nam thi 7 (t,=7)
Xac dinh suat tang phu tai hang nam

o AmA A, A 545521
= - _

A, A, 521

= 0,046

Tinh toan tuong ty cho cdc nam khdc, két qua ghi trong bang

Za, 0505
n

=0.084

oy, =

Vay mo hinh dubdo cé dang A, = 845.[1+0.084(t-7)]

Xdc dinh phu tai theo mé hinh du bdo

* Theo mo hinh 1: A', = 435,43 + 54,46.1 = 489,88 kWh

* Theo mé hinh 2: A", = 845.[1+0,084.(1-7)] = 419,12 kWh;

Sai s6 cua ham du bde nam thi 1;

Theomo hinh 1 &', = A, - A', =521 - 489,88 = 31,12 kWh;

- Theomo hinh 1 8", =A, - A", =521-419,12=101,88 kWh
Tinh todn tuong tu cho cic nam khéc, két qua ghi trong bang 1.10.c

Bdng 1.10.c. S6 liéu tinh toan sai s6 du bao bai 1.10

T | A o Agn A 8, 8", (8',) (3",

I | 521,00 | 005 | 489,88 | 419,12 | 31,12 | 101,88 | 968,45 | 10379,53
2 | 54500 | 006 | 54434 | 490,01 | 066 | 549 | 044 | 301401
3 | 57900 | 008 | 5988 | 561,08 | -198 | 1792 | 392,04 | 321,13
4 | 62500 | 010 | 65326 | 632,06 | -2826 | -7.06 | 798,63 | 49,84

5 | 68900 | 011 | 707,72 | 703,04 | -1872 | -14,04 | 35044 | 197,12
6 | 768,00 | 010 | 762,18 | 77402 | 582 | -602 | 3387 36,24

7 | 845,00 81664 | 845 | 2836 0 804,29 0,00
y 0,505 3348,16 | 1399788

Sai s6 trung binh clia ham du bdo dugc xdc dinh béng bi€u thic:
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£8; 48

5, = 100 / ; _ 100 (33 16 2 isa
A,V n 65329V 7

s _ 100 fza? _ 100 [13997.88 6859

“~ A,V n 65329 7 T

Nhu vay c6.thé nhan thdy mo hinh du bdo 1 ¢6 sai s6 nhd hon, tuy nhién do don gian

nén trong thuc té€ mo hinh 2 cling van thudng dugc dp dung.

Bai 1.11. Xay dung ham du bdo dién nang dang parapol cua mot co sd, biét sd liéu

thong ké vé lugng dién nang tiéu thu qua cic nam nhu sau:

Nam 1999 2000 2001 2002 2003
A . 10" (kWh) 680,778 692,547 710,214 717,423 735,216
Gidi: Mo hinh du bdo parabol 1a ham bac 2 dang.
A=a+bt+c.t?
Cic hé s tinh todn xdc dinh theo phuong phap binh phuong cuc tiéu.
Bdng 1.11.a. S6 liéu tinh todn xic dinh cic hé s6 a, b, ¢
Nam t t* t t* A.10° At A’
1999 1 | | 1 680.778 680778 680778
2000 2 4 8 16 692.547 1385094 2770188
2001 3 9 27 8! 710.214 2130642 6391926
2002 4 16 64 256 717.423 2869692 11478768
2003 5 25 125 625 735.216 3676080 18380400
Téng 15 55 225 979 3536178 10742286 | 39702060

Ta ¢6 hé phuong trinh:
cItt +bIt' +a.Xt = TAY

cIt+bItt+akt = ZAL

cIt!*+bIt +n.a - = ZA

Thay s6 vao ta 06:
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979¢c +225b +55a
J 225c+ 55b +15.a

55.¢+ I5b + 5.a

3970260
10742286

3536178

Giairataduoc: ¢ =113,57;b=12693.8 ; a = 667904.9

Vay ham du bdo la:

A =667904,9 + 12693.8.t + 113,57.¢%

* Pdnh gid do tin cay cta ham du bao

Xdc dinh hé s6 tuong quan:

n:

trong doé:

5
Z(ti 'tTH)z
i=l

ﬁ

Z(Ai _A:h )2

=1

A,- dién nang tiéu thu cua nam thit i;

A -gié tri trung binh.

= l~L =0,993 ,
1811,316

Bdng I1.11.b. S6 liéu tinh todn sai s6 cua ham du bdo.

Nim A.10° Apg.10° 5, .10° 52.10°
1999 680.778 680,712 0,066 0,004
2000 692.547 693,747 -1,199 1,439
2001 710.214 707,008 3,206 10,275
2002 717.423 720,497 -3,074 9,450
2003 735.216 734,213 1,003 1,005
Tong 3536,178 3536,178 22,176
=2 . EnAi _3330U78 _ 9672356k Wh;
n
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o n\/ 0993\/
Giad tri ham Student
V1- V1-0,993

S1.pD[1]
Nhu vay ham du bdo tin cdy & miic y nghia 0,001, tdc 1a vdi do tin cdy bang
1 - 0,001 =0,999 hay 99,9%.

=15,55>t,g0 = 12,94 ; (bang

Panh gia sai s du béo:
Sai s6 cua ham du bdo nam thit 1;

&, = A, - Ay, = 680,778 — 680,712 = - 0,066 kWh
App- dién nang tiéu thu ndm Ihl’l"'l, xdc dinh theo ham dur bao.

Sai s6 trung binh ctia ham dv bdo dugc x4c dinh bing biéu thic:

‘/— 262 \/22 176.10° = 2106 kWh

Chon nam 1999 lam cosg vait =1 taco

A, = 680778 kWh
Apg = 6679049 + 12693,8.1 + 113,57.17 = 680712 kWh
o, = 680778 - 680712 = 65,73 kWh

Tinh todn tuong tu ta cé két qua ghi trong bang 1.11.b,

Sai s6 tuong d6i trung binh ctia ham dy béo:

5% =—2-100=—2% 100 -0208%
' P, 7072356

Nhan xét: _Keét qua tinh todn cho thdy ham du bao c6 mifc d¢ tin cay cao, luong dién

nang du bdo la hoan toan tin cay vai1 mic do sai s& khoang 0,298 %.

Bai 1.12: Xay dung mo hinh du bdo phu tai dang parabol, ddnh gid sai s6 du bio va x4c
dinh khoang tin cay cia dién nang du bdo, biét su tiéu thu dién nang cia cdc nam cia mot khu

vuc nhu sau:
Nam 99 00 01 02 03 04
A kWh/ho 397 420 454 500 564 643

Giai: Tinh todn tvong tu nhu bai 1.10 ta duge mo hinh du bdo dang:
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A= 390,7- 0.26. t + 7.02.t°

Panh gid sai s6: Cin ¢ vao mo hinh du bdo tim duoc ta xdc dinh phu tai du bdo A, va
so sanh vdi s6 liéu théng ké A, tirdé xdc dinh sai s6 trung binh clia mé hinh du bao, két qua tinh
toan ghi trong bang 1.12.a. sau

Bdng 1.12.a. S6 liéu tinh todn sai s6 clia mo hinh du bdo bai 1.12

Nam t A, A 8= A, - Ay 5,

1999 I 397 397,46 -0,46 0.212
2000 2 420 418,26 1,74 3,028
2001 3 454 453,10 0,90 0,810
2002 4 500 501,98 -1,98 3,920
2003 5 564 564,90 -0,90 0,810
2004 6 643 641,86 1,14 1,230
Téng 10,08

Xéc dinh sai s6 trung binh ciia ham du béo:

\/ Zaz \/M—ll%

Sai s& du bdo

5, =8, \ji [1+4 +s(17 )2-;P-2;';(.c1—-3a);|+ia2|3]

tng véi nam 2005 taco 1 =1

8os = 1.296.\/ 0‘582‘;6 .[1+4.(1—0.286)+ 5(1-0.286)" +2.0,286.(4 —3.0.286).1+2.0.286°.1°

= 0,889
Pién nang du bio 6 nam 2005
Agos = 390,7-0.26.7 + 7.02.7° = 732,86 kWh

Sai s6 du bdo tuong doi ¢ nam 2005
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100 7(228896

db05

100 =0,121 ¢

3% =

Khoang tin cay cia ham du bdo: A = A, % 30,
A, 0=732,86-3.0,889 = 730,9; A, =732,86+ 3.0,889 = 735,53 kWh;
Tinh todn twong tur cho cdc nam du bdo khéc, két qua ghi trong bang 1.12.b sau:

Bdng 1.12.b. S6 liéu tinh todn khoang tin cay cua du bao

Sai s6 Khoang tin cdy cia dién nang du bao, kWh

Nam TT kWh Tuong doi Tinhtoin | Gidi han dudi | Gidi han trén
d, d % A A, A,

2005 1 0,889 0,121 732,86 730,19 735,53
2006 2 1,078 0,129 837,91 834,67 841,13
2007 3 1,266 0,132 956,98 953,18 960,78
2008 4 1,466 0,135 1090,12 1085,70 1094,50
2009 5 1,675 0,135 1237,26 1232,23 1242,29
2010 6 1,890 0,135 1398,46 139279 1404,13
2011 7 2,108 0,134 1573,74 1567,38 1580,02
2012 8 2,329 0,132 1762,98 1755,99 1769,97
2013 9 2,552 0,130 1966,35 1958.64 1973,96

Bai 1.13: Xdc dinh ham tuong quan tuyén tinh gilfa mic tang trudng phu tai (A) va mic

tang nang suat cua mot xi nghiép (X) va ddnh gid dg tin cay dudi géc do thong tin, biét s6 lieu thong

ké cho trong bang sau:

TT | 2 3 4 5 6 7 8 9
A 6 8.56 11,39 13,67 15,32 | 1586 16,46 1692 | 17,67
X 3,2 4.5 6,32 7.5 8,2 8,62 9,02 943 9,78
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Gidi: Bai toan duge giai dudi dang bang, tir két qua trong bang ta xdc dinh:

Gia trj trung binh (ky vong todn):

66,57

_2.X
th n

9

=74, A, =

A
=

9

121,85

=13,54 kWh




Bang 1.13.a. S6 liéu tinh todn bai todn 1.13

t X A AX=X-X,| AA=A-A, | AX. AA AX? AA?
1 | 3.2 6 -3,99 -6,9 27,531 15,9201 4761
2 | 45 8,56 -2,69 -4,34 11,6746 7,2361 18,8356
31632 | 11,39 -0,87 -1,51 1,3137 0,7569 2,2801
4 | 15 13,67 | 03l 0,77 0,2387 0,0961 0,5929
5 | 82 15,32 1,01 2,42 2.4442 1,0201 5,8564
6 | 862 | 1586 1.43 2,96 42328 2,0449 8,7616
7 | 902 | 1646 1,83 3,56 6,5148 3,3489 12,6736
8 | 943 | 1692 2,24 4,02 9,0048 5,0176 16,1604
9 | 978 | 17,67 2,59 4,77 12,3543 6,7081 22,7529
66,57 | 121,85 75,3089 42,1488 | 135,5235
Phuong sai:
D(A)= EnAAlz = 135'512 =16,48 — o(A)=+D(A) = /16,48 = 4,06
D(X)= EnAX: = ‘;2’115 =522 — o(t) = D(1) = /5,22 = 2,28

Moémen tuong quan:

_S(AAAX) 7531

=927
n—1 8

Haa

M6 hinh diyr bdo tuyén tinh co dang:

A= HAX wox A, =22 (X _7.4) 41354 = 0412+ 1.775.X

D(X) 5,22

Vay ham tuong quan ¢ dang:
A=0412+1775.X

Pénh gia murc do tin cay cua ham dy bdo

V§i hé s6 tvong quan la

L _mAX) 927
M 5,0y 406228

1,
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c6 thé coi la ham tuong quan khé chat ché.

Gi4 tri ham Student duoc xic dinh theo biéu thirc
. r-vn-2 _099.-y9-2
vi-r*  {1-0.99’

Nhur vay ¢6 thé n6i ham du bdo ¢6 do tin cay 12 99,9% (1- 0,001=0,999)

=54,81 > togn = 3,4 (bang 51.pl) [1]

Ddnh gid dé tin cdy duoi goc do thong tin:

Gia sir cho mot dung sai € = 0,2, trudc hét ta xac dinh gid tri A,, theo ham tuong quan

vira tim duoc
A=0412+1,775.X;

véi X, =321acé A, =0412+ 1,775. 3,2 = 6,092, tinh todn tuong tu, két qua ghi trong bang
1.13.b.

Bdng 1.13.b. SG liéu tinh todn do tin cay bai 1.13

t A Ay Pram) 10g,pian: Pm/x)-ldgzpmm
l 6 6,092 0,985 -0,022 -0,0219
2 8.56 8,400 0,981 -0,027 -0,0268
3 11,39 11,630 0,979 -0,031 -0,0301
4 13,67 13,725 0,996 -0,006 -0,0057
5 15,32 14,967 0,977 -0,034 -0,0329
6 15,86 15,713 0,991 -0,013 -0,0134
7 16,46 16,423 0,998 -0,003 -0,0033
8 16,92 17,150 0,986 -0,020 -0,0195
9 17,67 17,772 0,994 -0,008 -0,0083
2 -0,1618

Xdc dinh gid x4c suat c6 dieu kién ciia A khi dd biét théng tin vé X,

A=A,

Pann=1l—-——7— =

A

6-6,0
127822 6985,

logy(pany) = 3.322.1g(pian,) = 3.322.(-0,007) = - 0,022:
Pty 1082(pian,) = 0,985. 0,022 =0,0219
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Tinh todn tuong tu cho cdc nam khac, két qua ghi trong bang 1.13.b.
Tir két qua tinh todn & bang 1.13.b ta dé dang xac dinh dugc entropi ¢6 diéu kién clia A
khi da biét cac X..

H(A/X) =- ) Pix1-1082 Piasxy =0.1618

Xéc dinh xdc suat p,;, xuat hién coa dai lugng A, : Trong t6ng s6 n = 9 lin quan sit, s6

lan xudt hién moi gid tri A;1a 1 vay xdc sudt xuat hién cla mdi gid tri A, [a p.;, = 1/9
Xdc dinh entropi cua tap quan sit A;;
H(A)=-2pai-108:2(Piai)) = log, (9) = 3,3221g(9) = 3,322.1g(9) = 3,322. 0,954 = 3,17:

H(A/X) 0,618
H(A) 3175

Xac dinh gid tri ¢, = =0,051<0,2

Nlur vdy cé thé coi hiiong théng tin do X mang lai doi véi A la dang quan tamw.

Bai 1.14: Xay dung ham du bao theo m6 hinh logistic va xac dinh phu tai du bio & nam
2011; dénh gid sai s6 cia m6 hinh du bdo, coi céng suat bao hoa 1a 3000 W/ho, biét sudt tiéu

thy trung binh ciia méi ho gia dinh qua cdc nam nhu sau:

nam 1997 1998 1999 2000 2001 2002 2003
P.W/ho 532 563 590 623 654 692 732

Gidi: Trudc hét ta xdc dinh cac tham 6 cia ham logistic:
Chon P, = 3000, P, =532 taco

A =P,. P,=3000. 532 = 1596000

B =P, - P, =3000 - 532 =.2468

Xidc dinh suat gia tang hang nam:

P P,-P, _563-532

1+l P, > = — = 0,06
" P 532

P

a, = 0,05; a, = 0,6; a,= 0.05; a, = 0,06; a, = 0,06
6
> a=¢] Ja, =0.054
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Vay ham du bdo c¢6 dang

1596000

532 +2468.e7 0%

Xac dinh gia tri phu tai du bao & nam 2011

Tai nam 1997 ¢é t = 0 vay iing véi nam 2011t = 14 do d6

1596000

14

Panh gia sai s6 cua mo hinh

S(p, - By
1=}

oP

532 42468.¢700% 14

311735 _

e

Bdng 1.14.a. SO liéu tinh toan sai s6 du bdo bai toan 1.14.

=953 W/ho

21,1 W

, P, Wiho P P-p (P-P)
0 532,00 532 0,00 0,00
1 563,00 556,4973 6,50 42,29
2 590,00 581,8566 8,14 66,31
3 623,00 608,084 14,92 222,49
4 654,00 635,183 18,82 354,08
5 692,00 663,1549 28,85 832,04
6 732,00 691,9982 40,00 1600,15
> Py, = 626,57 3117,35
Sai s6 tuong doi oP% = _oP = 100 =3,37 %
M(P) 626.57

3. BAI TAP

1.1: S0 liéu thong ke cdc thi€t bi dién trong hé gia dinh cho trong bang sau, trong d6 P la
cong suat dinh mifc cua thi€t bi, t 1a thoi gian sir dung trung binh méi ngay (d6i vdi ban 1a chi sir
dung 3 ngay mot lan, moi lan 30 phit, tic mdi ngay trung binh 10 phiit bing 0,17 h). Hay xdc
dinh cong sudt tinh todn ciia h¢ gia dinh, coi céc thi€l bj tao nhiét c6 hé s6 mang tai bing 1, con

céc thiét bi khac 1dy bang 0,8.
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Bdng vdl.1. SG liéu thong keé céc thiét bi dién trong ho gia dinh

TT Tén thiét bi S6luong | P,W t,h Ko
| bPen soi dot 3 75 6,00 1
2 Dén Ong dai 5 45 7,00 |
3 bén 6ng ngan 2 22 6,00 1

4 | Quat ban 2 80 7,00 0,8
5 Quat tuong 2 80 4,00 0,8
6 Quat tran 3 120 5,00 0,8
7 Tivi 1 100 8,00 0.8
8 Radiocasset 1 20 3,00 0.8
9 Bom nudc 1 250 0,50 0.8
10 Ta lanh | 180 15,00 0,8
11 N6i com dién 1 850 1,00 1
12 | Amdién 1 1000 0,50 1
13 | On4p 1 15 11,00 0,8
14 Ban la 1 1000 0,17 1
15 Lo vi séng I 2000 0,3 1
16 Mady di€u hoa 1 2500 4 1

1.2. Tinh todn phu tai sinh hoat cho mét cum déan cu véi 215 hé gia dinh, biét cong suat

tieu thu trung binh ctia mdi ho gia dinh 1a 920 W, xdc suét déng trung binh & gi& cao diém dém

1a p* =0,70 va & cao diém ngay la p" = 0,32.

1.3. Xac dinh phu tai cia mot nhém thiét bi dong Juc cé cac tham sé cho trong bang sau

theo 2 phuong phép: hé s nhu cdu va heé s6 cuc dai; ddnh gid sai so giita 2 phuong phdp.

Pn, kW 2,2 1.5

5.5

10

13

10 3

13

K 0,76 0,68

0,82

0,72

0,64

0,67

0,68

0,58

1.4. Xac dinh phu tai dich vu cong cong clia mot diém dan cu biét cdc s6 liéu clia cdc co

s dich vu cho trong bang sau:

Coso Tru s6 UB

Tr.xa

Tr.hoc

Nha tré

Pudng, m

Dién tich, m’ 120

96

315

88

4650
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1.5. Xic dinh phu tai ctia ram bom tuéi cho mot dién tich canh tic 1020 ha viing dong bang va
dién tich ngap ung la 545 ha.

1.6. Mot phan xudng san xudt gom cdc thiét bi ¢4 cdc tham s& cho trong bang sau

1 2 3 4 S 6 7
P, kW 3 4 4,5 5 7 8 10
k., 0,66 0,72 0,63 0.48 0,58 0,62 0,55
£, - 0,75 - - 0,82 - -
COSEQ 0,78 0,82 0,78 0,7 0,74 0,78 0,74

Trong d6 c¢6 2 thiét bi 1am viéc theo ché do ngéan han lip lai v&i hé s6 tiép dién &, . Thiét
bi 16n nhat 12 mot dong co ¢6 hé sé mé may k., = 4,5. Hay xdc dinh cong suat tinh todn S;

cong suat trung binh va cong sudt cuc dai dinh nhon cuia phan xuong.

1.7. Mot diém dan cu gém 165 ho gia dinh, cong suat tiéu thu trung binh clia méi ho
gia dinh 1a 750 W, xdc sudt dong trung binh ¢ git cao diém dém Ia p* =0,72 va & cao diém ngay
la p" = 0,32. Céc thiét bi dong luc gom 8 mdy véi cdc théng sé cong sudt dinh mifc va hé s6 sir

dung cho trong bang sau:

P,. kW 2.2 4 6,5 7.5 8 13 10 13
ky 0,68 0,74 0,62 0,68 0,73 0,54 0,47 0,46

Dién tich cta cdc cong trinh cong cong la:

Co so Tru s¢ UB Tr.xa Tr.hoc Nha tré Pudng, m
Dién tich, m? 98 105 245 96 3570

Hay xac dinh phu tai tinh todn cda diém dan cu, biét hé s6 tham gia vao cuc dai & céc

gi& cao diém ngay va dém ca phu tai dong luc tuong Ung la k"= 1 va k’,, = 0.6

1.8. Hay xac dinh phu tai tinh todn cho mét xi nghiép gom 3 phan xudng san xuat véi
cac thiét bi dong luc cd cac tham so cho trong bang sau:

Bang dir kién bai toin 1.8

Phan. xudng 1 2 3

D.tich c¢s, m? 96 135 150
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TT PX. I PX. II PX. III

PKW! ky | cosp | BKW| ky, | coso | BkW| ko | coso
1,5 | 065 | 075 | 22 | 078 | 078 | 08 | 078 | 078
22 | 068 | 076 3 081 | 082 | 1,1 | 082 | 0,82
4 | 073 | 078 6 08 | 078 | 1,5 | 081 | 08
3 074 | 077 | 75 | 067 | 071 3 0,79 | 0,78
55 | 066 | 073 | 10 | 058 | 067 | 55 | 068 | 077
75 | 053 | 069 | 12 | 068 | 069 | 7,5 | 056 | 0,74
55 | 076 | 08 4 | 068 | 07
3] 065 | 068 | 10 | 045 | 065
55 | 068 | 071

ARl e N B Bl Bl Rl B

1. 9. Hay xdc dinh phu tai tinh todn cho mét chung cu 15 tang, méi tang cé 20 can ho,
trong dé 12 can ho ¢6 dién tich trén 100 m’, s6 con lai c6 dién tich nhé hon, cong sudt tiéu thu
trung binh cua méi ho 16n (trén 100 m?) 12 p,= 1,4 kW va ctia méi can ho nho 1a 1,2 kW; toan
bd chung cu ¢6 8 thang mdy cong sual ciia mdi thang mdy 1a 7,5 kW véi hé s6 tiép dién € = 0,8.
Coi xédc suat déng trung binh clia cdc thiét bi dién gia dung & cic gid cao diém ngay 1a p"= 0,38
va cao diém dém la p' = 0,7. Dién tich chiéu sdng chung l1a 405 m’, véi sudt cong suat chiéu

sang trung binh 12 p,.s = 28 W/m®.

1.10: Xay dung mo6 hinh du bdo phu tai dang tuyén tinh, bié€t su tiéu thu dién nang qua

cdc nam cua mot hé gia dinh nhu sau:

Nam 1 2 3 4 5 6 7 8 9
tha

A, |9028 |956,45(1002,23|1125,47(1210,34| 1270,67 | 1349,56| 1497,23 | 1502,36
kWh

1.11. Xay dung ham du bdo dién nang dang parapol, biét s6 liéu thong ké vé lugng dién

nang tiéu thu qua cdc nam nhu sau:

Nam 1999 2000 2001 2002 2003 2004
A (kWh) 845 1182 1618 1960 2388 2757

1.12. Hay xay dung ham du bdo dién nang dang parapol theo s6 li¢éu thong ké vé luong
dién nang tiéu thy qua cdc nam cho trong bang sau: Ddnh gid sai s6 du bao va xé4c dinh khoang

tin cay cua dién nang du bdo.
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Nam

2000

2001

2002

2003

2004

A . 10°kWh

625,93

875,56

1198,52

1451,85

1768,89

1.13: Xac dinh ham tuong quan tuyén tinh gifta mifc tang trudng phu tai Y% va muc ting

truong kinh t€ X% cua cic nam va ddnh gia do tin cay dudi goc do thong tin, biét s liéu thong ké

cho trong bang sau:

1 2 3 4 5 6
X% 4,5 6,35 7,5 8,2 8,6
Y, % 8 10 12 14 15

1.14: Xay dung ham du bao theo m6 hinh logistic va xac dinh phu tai du bido & nam
2015; danh gid sai s6 cua mo hinh du bao, coi cong sudt bao hoa l1a 3000 W/ho, biét suat tiéu thu

trung binh cia méi ho gia dinh qua cdc nam nhur sau:

nam

1997

1998

1999

2000

2001

2002

2003

P,W/ho

875,40

935,67

987,45

1046,36

112023

1188,93

1267,58
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Chuong 2

TINH TOAN KINH TE - KY THUAT

1.CO SO LY THUYET

1.1. Mo hinh toan hoc cua cac phan tir hé thong dién
Chi phi quy déi 1a téng chi phi quy vé mot nam clia cong trinh, dugc xdc dinh theo biéu
thiirc
Z=a.V +Cs, 2.1)
trong dé:l
V - von dau tu thiét bi;
a,- hé so tiéu chuan si dung hiéu qua von dau tu a, = 1/T;
T, - thoi gian thu héi von dau tu tiéu chudn;
Cs - tong chi phi hang nam:
C=Ca+C,+C,+C,
Cys - chi phi khau hao thiét bi:
Cu, = 2k Vi
Kyn; — ty 1€ khau hao cua thi€t bi thit i ;
C,, - chi phi van hanh va sifa chira nhd (chi phi 0&M).
Co, = koemV
Koum — ty 16 van hanh va stra chira nho (cho trong bang 5.pl.a) [1];
hoac C,, =12G.m
G - tién luong thing cua cong nhan van hanh;
m - $6 cong nhin van hanh;

C,, - chi phi hao t6n dién nang
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C. =AAc,
AA - t6n that dién ning, kWh;
Ca - gid thanh ton that dién nang, d/kWh;
C, - cédc chi phi phu khdc cho phuc vu, quan ly.

Khi so sanh cdc phuong an c6 thé sir dung cong thicc don gian hoa

Z=pV+C=pV +AAc, (2.2)
p = a,+kyp |
C=C,=AAc,

Pai véi cac cong trinh dién duge thiét k€ véi chu ky tinh todn T, cdc phuong dn duoc lua
chon trén co s& xac dinh tong chi phi quy doi

Zz po + 2B (2.3)

Z, ~ chi phi quy d6i nam thit t;

B=_1_ -heés6 quy ddi;

1+1
i — hé s0 chiét khau;
T, — thoi gian chu ky tinh todn.
Ham chi phi quy doi ciia mot s6 phén tik chinh trong hé thong dién
- Ham chi phi quy déi ctia duomg day cé dang
Zgy = Pus(at+bF)+Cy, = pyy(a+bF)+3I’R1c, 107, (2.4)
trong d6: C,, — chi phi ton that trén dudng day;
a, b — cdc hé s6 kinh t€ ¢6 dinh va thay déi cla dudng day,
F — dién tich tiét dién day dan, mm?;
Pas = (A Ky )ag
1 - thoi gian hao t6n cuc dat;
R - dién trd cua dudng day;
I - dong dién truyén tai trén dudng day.
cA - gia thanh hao t6n dién nang
- Chi phi quy d6i cta tram bién 4p
Zga = Pro (M +0.S54) + (AP, K2, T + AP,t)cy; (2.5)
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m, n - cic hé s6 s8 dinh va thay ddi cla tram bién 4p;
k.. - hé s& mang tai mdy bién ap.

t - thai gian van hanh may bién ap;

S.sa — cOng suét dinh mifc cha mdy bién 4p;

AP, —hao t6n c6ng suat ngan mach;

AP, — hao t6n cong sudt khong tai;

- M6 hinh todn hoc cia mang dién

h

k
Z=Y [pula+bF) +Cyll + Y [p,(m+nS,5)+C,]; (2.6)
h - s6 cdp day dan;
k - sO tram bién 4p.
Hay Zs =Y Yz, (2.7)
Z;; — thanh phdn chi phi quy d6i thir j cua phén tir thit i.
1.2. Cac phuong phap tinh toan toi uu trong hé thong dién

1.2.1. Phuong phdp so sanh cdc phuong dn theo chi tiéu thoi gian thu hoi vén dau tu

_AV_V,-V,
AC C,-C,

T (2.8)

T < T, ; 14y phuong dn ¢6 von dau tu V 16n.
T > T, ; 14y phuong dn c6 von dau tu 'V nho.

T = T,. ; hai phuong 4n tuong duong kinh t€.

1.2.2. Phuong-phdp chi phi cuc tiéu

Te-d 7. T2
Z, =Y zp"+ Lnb (2.9)
1=l

1

Phuong 4n t6i uu cling ¢6 thé dugc xdc dinh theo gid tri chi phi quy vé hién tai PVC
(Present Value of Costs)

PVC= )T‘:'QB. > min (2.10)

=0
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trong do
PVC - gi4 tri chi phi quy vé hién tai, d ;
C, — chi phi bd ra ¢ nam thit t; d/nam.

Néu chi phi & cic nam C, = const thi ¢6 thé dp dung biéu thic

P L ] I S
PVC=C Y =C (LzU+h "y, (2.11)

=+ i
Phuong dn ¢é PVC nho nhat [a phuong dn téi uu.
1.2.3. Phuong phdp kinh dién
- M6 ta ham muc tiéu qua céc déi sé can xét:
Z=1(X,, X,..)
- Ly dao ham cuia ham muc tiéu Ung vdi cdc doi sO can xét va gdn cho né gid tri 0
0Z 0; oL _0

v

X, X,

1.2.4. Phuong phdp phdn tich kinh té'tai chinh

Gid tri tong 13i suat trong suét doi song du dn quy vé thai diém hién tai ky hiéu 1a NPV
(Net Present Value)

T, T,
NPV=%"(B, -C)(1+i)" =) L,(d+i)", (2.12)

1=0 1=0
B, ; L, — doanh thu va loi nhuan & nam thia t.
Phuong dn nao ¢6 NPV 16n nhat sé 1a phuong dn t6i uu.
1.3. Xac dinh mot s6 tham s6 toi vu clia mang dién

1.3.1. Mdt dé dong dién kinh té

] I pb10”
ki — F 3p TCA ’ (213)

trong do: J,, - mat do dong dién kinh t& ctia dudng day A/mm?’;

p - dién tr& sudt clia dudng day, Q.mm?;

b — hé s kinh t& thay déi cia duong day.

48



1.3.2. Khodng kinh té ciia duong diy cao dp

Dong dién gidi han giita 2 dudng day c6 tiét dién F khéc nhau

Lo RV, = Ve (2.14)
® V31, (R, -R,)

Hay l,,= JEF, |pblo". (2.15)
\!3rcjp

Iy =Ji vEE . 2.11)

Vi, V,-v6n dau te cia duong day 1 v dudng day 2
1.3.3. Khodng kinh té cua dwong ddy ha dp
Cong suat truyén tai gi6i han gia cdc dudng day;

S, = U,d. [P10° (2.15)

PTCA

trong do: S, - cong suat truyén tai gisi han;
d - hé s6 tong quat cho céc truong hop.
1.3.4. Khodng kinh té cia tram bién dp

Cong suat gioi han S, giita 2 may bién dp

p'(vhal B Vhaz )— (AP(Q B AP()l )

gh =
AP, AP
C\T ’I\- _ 7kl
Sz S

S (2.16)

trong do: AP,; — hao ton cong suat ngan mach clia mdy bién dp thit i;
AP,; — hao 16n cong suat khong tai clia mdy bién 4p thu i;
V.. — von dau tu mdy bién dp;
Siai - €ONg suat dinh mifc cua mdy bi€n ap cua mdy bi€n ap thit i;
p — hé s6 sir dung hiéu qua va khau hao vén dau tu.
1.3.5. Chon cdp dién dp t6i wu

a. Plurong phdp chi phi cuc tiéu

Téng chi phi tinh todn clia hé thong dién duge xdc dinh theo biéu thirc
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N 13
DI ETE (2.17)

i=l j-1
N - s6 phan tir trong hé thong dién.
Z,; - thanh phan chi phi quy doi thif j clia phan tir thit i. (M6i phan tir ¢6 3 thanh phin
chi phi quy déi 1a: thanh phén ¢ dinh, thanh phan thay déi va thanh phan ton that).
b. Phuong phdp hé s6 Lagrange
Ham muc tiéu:

_ (U—Uz)(U—U3)3 , (U-U)U-Uy) ,  (U-U)U- Uy ,
(U,-U,XU,-U, " (U,-U))U,-U,)"? (U,-U,XU,-U, )

trong dé:

U, — cap dién 4p can so sanh (i = 1+n);

3, — sudt chi phi quy déi hang nam trén mot don vi chiéu dai cia mang dién tmg véi cap
dién ap tha 1.

Pé xdc dinh cap dién 4p t6i wu ta chi viéc 1ay dao ham ctia Z theo U va cho triét tiéu

% =0 sau dé6 giai phuong trinh tim duoc. Nghiém cua phuong trinh sé cho gid tri gan vdi cdp

dién 4p chuan ma ta can chon.

1.3.6. So dé néi dién t6i uu
Tong chi phi tinh todn dé néi dién tir di€m ndi i dén diém tai j sé 1a Z,
Z;=3,1;+(3,-3) Ly, = min (2.18)
trong do:
3, - suat chi phi truyen tai dién nang cung cp cho diém tai j;
I -khodng céch giita di€m i va diém j;
3, - suat chi phi quy déi clia mang dién da c6 trude d6;
L,; - chiéu dai (theo duong day) tir nguén dién ban dau cho dén diém dau dién 1.

1.3.7. Gid thanh truyén tdai va phdn phoi dién nang

yA
i pV, +C, pV, +C,
g=Te Ty =T =Y. T

l A (2.19)
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trong do:
P;, T;- cong suat tinh todn va thoi gian sit dung cong suat cuc dai 0 mang dién thit 1.
1.3.8. Gid thanh t6n thdt dién ning

c, =l +0,02AA%)(a5"- +g,) (2.20)
T

trong d6:
g.x - gid thanh san xuat dién nang ;
o - hé s6 tinh dé€n sy md rong mang dién do hao tn cong sudl ;
AA% - phan tam hao t6n dién nang trong mang dién;
K, - hé so hinh dang;
1.4. Phan tich tai chinh
14.1. Dong tién cua du dn

Dong tién cua du dn la hiéu giira tit ca cdc khoan doanh thu va tat ca cac chi phi cdn
thiét cho mot du an.
a. Truong hop khéng vay von
* Dong tién trudc thué T, 1a hiéu gilta doanh thu va chi phi (khéng ké khau hao)
T, =B-C, (2.21)
* Doanh thu 12 s6 tién thu dugc tir viéc ban san pham (dién nang)
B=A.g. (2.22)
trong do:
B - doanh thu, dong;
A - san luong dién nang, kWh; A =P.T,
g, - gia ban dién, dong/kWh;
P- céng suat truyén tai cuc dai trong mang dién, kW,
T, - thai gian str dung cong sudt cuc dai, h/nam.
* Loi titc chiu thué bing hiéu giita dong tién trudc thu€ T va chi phi khau hao

L“ = Tl - Ckh; (223)
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* Thu€ lgi tic T, xac dinh theo thué suat s:
T,=L,.s : (2.24)
b, Dong tién sau thué€ T, bang hiéu gita dong tién trudc thué va thué loi tic
T,=T, -T (2.25)

- Trudng hop c6 vay von

Loititc chjuthue¢séla L,=T,-C,, - Vi (2.26)
Dong tién sau thué: T, =T, - T, - Vi., (2.27)

trong d6 : V,,, = tra von + tra lai
1.4.2. Cdc chi tiéu co bdn ctia du dn
* Gia tri 1ai suat

NPV=$'(B, -C)1+i" =) L1+ (2.28)
1=0 1=0
* Ty 56 giita doanh thu va chi phi

T(.
> B, (1+i)"
rR=B_i= (2.29)

¢ iCl(lH)"

1=0

* Hé so hoan von noi taj ky hiéu la IRR (Internal Rate of Return) chinh 1a hé s6 chiét

khau tng véi gid tri tong 1ai sudt hién tai NPV =0 .

T.
NPV = %"(B, -C,)U+IRR)" = 0; (2.30)
=0
NPV,
NPV, +|NPV, |’

IRR=1,+(,-1,) (2.31)

i), i,- cdc gid tri chi€t khau gdn nhau nhat ma gia tri NPV bt ddu déi dau:
NPV, , NPV, - céc gid tri tong i sudt tmg véi i, va i,.
* Thoi gian hoan von T

Thoi gian hoan von, 1a thoi gian ma tong doanh thu bang téng chi phi, hay néi cich khéc
dé |2 thai gian ma t6ng 1di sudt bl dap dugc chi phi ciia dy 4n.
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T
NPV =D .(B,—C)(1+)" =0; (2.32)

t=0
Phuong trinh trén ¢ thé gidi gan ding.

~ NPV,

: 2.33
— NPV, + NPV, (£.33)

T=t+

t, - s0 nam tron ngay trude khi dat duoc gia tri NPV=0;

NPV, NPV, - céc gid tri ting v&i thoi gian t, va nam sau dé, tirc 1a nam t, + 1.

2. BAI GIAI MAU

Bar 2.1: Hay so sanh va chon phuong dn xay dung mang dién véi hai phuong dn:
PA1: Tiét dién day khong doi trén toan bo dudng day.
PA2: Poan dau c¢é day dan véi tiét dién 16n va doan cudi - day véi tiét dién nho hon.

Thoi gian thu héi von dau tu tiéu chuan T,. = 10 nam; ty 1é khau hao k,;, = 5 %. Chi phi

von dau tur ban dau V va chi phi hang nam C cho trong bang sau.

Phuong dn V. 10° VND C. 10° VND/nam
| 2430 524
2 2954 420
Gidi:

a. Ap dung phicong phdp chi phi quy doi:
Xac dinh chi phi quy déi ctia cic phuong an:
Zi = pV, + Ci

l 1
=a,.+k,=— +Ko= — +0,05=0,1+0,05=0,15
p ¢ kh T Kl [0

v

Z,=pV,+C,=0,15.2430 + 524 = 888,5. 10* VND
Z,=0,15.2954 + 420= 863,1. 10" VND

Nhu vay ta thdy méac dit vén dau tu ban dau lon hon nhung phuong dn 2 ¢6 tong chi phi
quy ddi nho hon do d6 phuong dn nay s& duoc la chon dé xay dung dudng day.
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b. Plutong phdp thoi gian thu hoi vén dau e

T_AV_V, -V, 2954 -2430

=22 = = 5,04 nam
AC C,-C, 524-420

So véi thoi gian tiéu chudn 1a T, = 10 ndm thi T< T, vay phuong dn 2 ¢6 vdn ddu tu 16n
s€ 1a phuong 4n t6i vu. Nhu vay ta thdy ca 2 phuong phdp déu cho cuing két qua.
Bai 2.2. Chon phuong 4n xay dung mang dién bi€t von dau tu va chi phi hang nam cuia

cdc phuong dn theo cdc nam nhur sau (don vi 10°d.)

P. 4n Chi phi Nam tha
1 2 3 4 5 6 7
I V, 264 298 322 398 426 477 498
C, 19,3 22,7 28,5 33,6 354 376 39,2
II V, 383 383 383 383 383 383 383
G 34,5 34,5 34,5 34,5 34,5 34,5 34,5
Cho hé s6 chiét khau i = 0,10 hé s6 tiéu chuan sir dung vén dau tu va khau hao
p=a+ kg = 0,165
Gidi: Xéc dinh téng gid tri chi phi quy ddi
Te-1 Te-2  Teol Te-2
zE=Zzl.[3'-‘+erBi . z,.B'-1+z7Bi
i=1 L=1
Gia tri he s6 quy d6i: B = L S 0,91;
l1+i 1401

B* =0,83; B'=0,75; B*=0,68; B*=0,62; B"i=0,91%0,1=621:
Ta xac dinh chi phi quy d6i cho nam thi nhat

Z,=pV ,+C,=(0,165.443,52+ 32,42) = 105,60

Z, B =105,60. 1 = 105,60
Tinh todn tuong tu cho cdc nam khac, két qua ghi trong bang VD2.2.
Chi phi quy déi cua nam cu6i chu ky tinh todn (nam thit 7):

Z,=1(0,165 . 836,64 + 65,76) = 203,8

Z,.87%i=(203,8.6,21)/0,1 = 126545
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Bdng VD2.2. Két qua tinh todn bai 2.2 (don vi 10° d)

Nam Phuong an 1 Phuong an I1

B Vv, C, Z, Z,p" Vs G Z, Z,.p"
1 1.00 | 44352 | 3242 | 105,60 | 105.60 643,44 57,96 164,13 164,13
2 091 | 500,64 | 38,14 | 120,74 | 109,77 643.44 57.96 164.13 149,21
3 0.83 | 540,96 | 47.88 137.14 113,34 643.44 57.96 164,13 135,64
4 | 0,75 | 668,64 | 56,45 166,77 125,30 663,45 60,25 169,72 127.51
5 0,68 | 715,68 | 59,47 | 177,56 | 121728 663.45 60,25 169,72 115.92
6 0,62 | 801,36 | 63,17 | 19539 | 121,32 663,45 60.25 169,72 105,38
7 6,21 | 836,64 | 6576 | 203.80 | 126545 663.45 60.25 169.72 1053,82
Y 196205 1851.62

phuong dn I,

So sanh 2 phuong 4n ta thdy Zs ; < Zy ; vay c¢6 thé két luan la phuong 4n I kinh t€ hon

Su chénh léch vé chi phi giita 2 phuong dn

Az% =

1962,05 - 1851,62

1851,62

100 =6%

Su chénh léch vé chi phi giita cidc phuong dn khoang 6%. > 5 %, nhu vay tuy su khac

nhau vé tong chi phi giita cdc phuong dn khong nhiéu [am nhung c6 thé két luan la phuong 4n 2

c¢6 hiéu qua kinh t& hon.

Bdi 2.3. Chon phuong dn xay dung mang dién bié€t von dau tu va chi phi hang nam cua cic

phuong 4n theo cdc nam nhu sau (don vi 10°d.)

Nam Phuong 4n 1 Phuong 4n 2
V,. 10%d. C., 10°d/nam V,.10%d. C,, 10° d/nam
1 385.67 37,29 470,13 25,73
2 435,34 43,86 530,68 30,27
3 470,40 55,06 573.42 38.00
4 581,43 64,92 708.76 44 .80
5 622,33 68.39 758,62 47,20
6 696,83 72,64 849,44 50,13
7 727,51 75,62 886.84 52.19
8 734.50 77.42 890.75 54.33

Cho hé s6 chiét khau i=0,12 hé s6 tiéu chuan sir dung von ddu tu va khiu hao
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p - a“.+ kkll = 0,165

Gidi X4c dinh tSng gia tri chi phi quy doi

Te-1 BTU—Z Te-1 BTC~2
z.=%7, 0z b =Yz gz B
=1 1=1
Gia tri hé s6 quy doi:
p=—t -1 _og9;
l+1 1+0,12

B2 =0.80; B'=0.71; B'=0,64; B*=0,57; B°=0.51; B*40,12 = 4,22
Ta xdc dinh chi phi quy déi cho nam thir nhat
Z,=pV ,+C,=(0,165. 385,67+ 37,29) = 100,92
Z, B =100.92. 1 =100.92

Tinh todn tuong tu cho cidc nam khdc, két qua ghi trong bang VD2.3.

~ Chi phi quy déi nam cudi chu k¥ tinh todn (nam thir 8):

Z,=1(0,165.734,5+ 77,42) = 198.61
ZyB*/i=(198.61.4,22) = 838,53

Tong chi phi quy ddi cta phuong 4n 1 1a Zy, = 1577,31
Bdng VD2.3. Két qua tinh todn bai 2.3 (don vi 10° d)

Nam Phuong dn [ Phuong an I1

B! v, C, Z, Z,.p" V, C, Z, Z,.p"'
] 1,00 | 385,67 | 37,29 | 10092 | 100,92 | 470,13 | 2573 | 10330 | 103.30
2 0.89 | 43534 | 4386 | 11569 | 10329 | 530.68 | 3027 | 117.83 | 105.20
3 0.80 | 470.40 | 55.06 | 132,68 | 10577 | 573.42 | 38.00 | 132.61 | 10572
4 0,71 | 581.43 | 6492 | 160,85 114,49 | 708.76 | 44.80 | 161.75 | 115.13
5 0,64 | 62233 | 6839 | 171,08 | 108,72 | 758.62 | 47.20 | 172.37 | 109.55
6 0.57 | 696,83 | 72,64 | 187,62 | 10646 | 84944 | 50.13 | 19029 | 107.98
7 0.51 | 72751 | 7562 | 19566 | 99.13 886.84 | 52.19 | 198.52 | 100.57
8 422 | 73450 | 77.42 | 198.61 | 838.53 890.75 | 5433 | 201.30 | 849.89
v 1577,31 1597.34

So sdnh 2 phuong 4n ta thdy Zy | < Zg ; vay c6 thé két luan 1a phuong an I kinh t& hon

phuong an I,
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Su chénh léch vé chi phi gilta 2 phuong an

Az% = 159734 - 157731 100 = 1.3%

1577,31

Su chénh léch vé chi phi gifla cdc phuong 4n 1a khong nhiéu, chi chiém khoang
1,3%<5% , tic 1a ¢6 thé coi hai phuong dn twong dwong nhau vé kinh té.

Bdi 2.4. Xac dinh chi phi truyén tai dién nang trong mang dién ha 4p, biét: Cong suat
tinh toan P, = 158 kW, Thai gian sir dung cong suat cuc dai Ty, = 3500 h; Puong day dugc xay
dung bing day nhom 4xA-70, voi t6ng chiéu dai 1a 6,53 km; Suat von dau tu dudng day la
Vo = 47,55.10° d/km; Thai gian thu héi von diu te T, = 15 nam; Ty 1é khau hao k,, = 0,038; He
s6 K.xv=0,015; Ty 1é hao tdn dién nang 20%. Chi phi khac bang 15% chi phi van hanh. Gi4
thanh t6n that dién nang c, = 650 d/kWh.

Giai: Dién nang tiéu thy trong nam
A =P, Ty = 158.3500 = 553000 kWh;
Tén that trong mang AA = 0,20. 553000 =110600 kWh
Téng chi phi tinh todn: Z=pV+Cs
Vay gid thanh duong day
V = v, =47,55.6,53 = 310,502.10° d.
p = a, + kg, = 0,067 +0,038 = 0,105
a. = 1/T, = 1/15 =0,067
Chi phi van hanh
C,. = k.«mV=0,015. 310,502. 10° = 4,66.10° d.
Chi phi ton that
C,, = AA.cy= 110600.650 =71,89.10%d.
Chi phi phu khdc bang 15% cta chi phi van hanh
C,=0,15.4,66.10°=0,7. 10° d.
Téng chi phi tinh todn
7 = pV + Cyt Gt C; = (0,105. 310,502 + 4,66 + 71.89 + 0,7)10°= 109,75.10° d

Gi4 thanh truyén tai dién nang
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Z 1095

A 553000

10° = 198,45 d/kWh.

Bai 2.5: Hay xac dinh m&i quan hé giiia gia thanh truyén tai dién nang g va thoi gian sir
dung cong sudt cuc dai Ty,; Biét cong sudt truyén tai la S = 158 kWVA, dudong day duoc xay
dung bing day nhom 4xA-70, véi téng chiéu dai 1a 6,53 km. Sudt von ddu tr dudng day la v, =
47,55.10° d/km; thoi gian thu héi vén diu tu T,. = 15 nam, ty lé khdu hao k,, = 0,038, hé s6
K.e=0,015; ty 1€ hao tén dién niang 20%. Chi phi khdc bang 15% chi phi van hanh. Gia thanh
t6n that dién nang c, = 650 d/kWh.

Gidi:
Céc tham s6 dugc tinh tuong tu nhu bai 2.4; Tiép theo cho Ty, nhan cédc gid tri tuong
ing tir 30008000 va tinh toan tuong tu nhu bai 2.4 két qua ghi trong bang VD2.5sau

Bang VD2.5. Két qua tinh todn gid thanh truyén tai dién nang phu thudc vao Ty,

AA, . | g
Ty | A kWh | V0G| G| G C | pv Z | pown
3000 | 474000 | 94800 | 306,70 | 4,60 | 61,62 | 0.07 | 6629 | 31,49 | 97.78 | 206.28
3500 | 553000 | 110600 | 306,70 | 4,60 | 71.89 | 0.07 | 76.56 | 31,49 | 108,05 | 19538
4000 | 632000 | 126400 | 306,70 | 4,60 | 82,16 | 007 | 86,83 | 3149 | 118,32 | 187.21
4500 | 711000 | 142200 | 306,70 | 4.60 | 92,43 | 007 | 97.10 | 31.49 | 128.59 | 180.85
5000 | 790000 | 158000 | 306,70 | 4,60 | 102,70 | 0,07 | 107.37 | 31,49 | 138,86 | 175,77
5500 | 869000 | 173800 | 306,70 | 4,60 | 112,97 | 0.07 | 117.64 | 31,49 | 149,13 | 171.6]
6000 | 948000 | 189600 | 306,70 | 4,60 | 123,24 | 0,07 | 127.91 | 31,49 | 159,40 | 168,14
6500 | 1027000 | 205400 | 306,70 | 4,60 | 133,51 007 | 138,18 | 31.49 | 169.67 | 16521
7000 | 1106000 | 221200 | 306,70 | 4.60 | 143,78 | 0,07 | 148.45 | 31,49 | 179.94 | 162.69
7500 | 1185000 | 237000 | 306,70 | 4.60 | 154,05 | 007 | 158.72 | 31.49 | 19021 | 160,51
8000 | 1264000 | 252800 | 306,70 | 4,60 | 164,32 | 0.07 | 168,99 | 31,49 | 200,48 | 158.61

Trén co sd két qua tinh todn trén ta c6 thé xay dung dé thi phu thudc nhu hinh 2.1 sau
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QSO |

150

2000 4000 6000 8000 Ty, h

Hinh 2.1. Quan hé phu thudc cia gid thanh truyén tai dién nang va thoi gian sit dung
cong suat cuc dai g = f(Ty).

Bai 2.6. . Xac dinh cdc chi tiéu kinh t€ cta dudng day phan phéi 10; 15; 22 va 35kV,
biét s6 liéu vé von ddu tr cua duong day phan ph6i nhu sau
Bdng VD.2.6.a. Suat von ddu tr dudng day phan phéi theo cap dién dp kV (10° d./km)

AC 35 50 70 95 120 150 185 240 300
35kV | 8545 | 90,72 | 97,76 | 115,79 | 1358 | 1424 | 153,1 165,6 | 1783
22 80,75 | 84,25 | 90,43 | 98,57 | 1152 | 1234 | 137.8 | 1495 160,2
15 78,32 | 8227 87.5 90,53 | 108.7 115.8 | 1272 | 1389 | 1514
10 63,93 | 6727 | 73,64 | 8151 | 92,75 98.5 1046 | 1137 | 1256

Giai: Trudc hét ta xdc dinh cac chi tiéu kinh t€ cia duong day 10 kV
Nhu di biét, ham héiquy giita V va F ¢6 dang tuyén tinh
V=a+bF

PéE xic dinh cdc hé s6 kinh t€ a va b ta ti€én hanh xay dung ham tuyén tinh trén tieo biéu
thic
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V= u%(F‘ F,)+ Vg
CF
Pé don gidn hod, bai todn duoc gidi dudi dang bang.
Bang VD.2.6.b. S6 liéu tinh toan bai 2.6.

Tt F, mm* | V.10%/km AF AV AF* AV? AF.AV
1 35 63,93 -103,33 | -27.35 | 10677,09 | 748.02 | 2826.08
2 50 67.27 -88.33 2401 | 7802,19 | 576.48 | 2120.80
3 70 73.64 -68.33 17,64 | 4668,99 | 311,17 | 120534
4 95 81,51 -43,33 9,77 1877.,49 95.45 42333
5 120 92,75 -18.33 1.47 335,99 2.16 -26.95
6 150 98,50 11.67 7.22 136.19 52,13 84.26
7 185 104,60 46,57 13,32 2178.09 | 177.42 621.64
8 240 113,70 101,67 22,42 | 10336,79 | 502.66 | 227944
9 300 125.60 161.67 34,32 | 26137.19 | 1177.86 | 5548.51
2 1245 821.50 0.03 64150,00 | 3643.36 | 15082.47
Tr.binh | 138,33 91,28
. TAF? 64150
Phuong sai o%= = =801875 — o =89,55
n_ —
TAV® 364336 |
o’y = = =455,42 —>c,=21,34
n-1 8
ZAF.AV 1508247
My p = - 1508247 _ 1953
n-1
Ham tuyén tinh c6 dang:
HyE 1885,31
V= 5 (F-F,)+V, =——— (F-138,33)+91,28 =0,241.F +58.75
O 8018,75
(10%d/km)

V = 58,75 + 0,241.F, (10°d/km);

Véi miic tin cay 99%
r(n-2) 0,99.7
t= =
Ji-r2 J1-099?

=42,26 > 1,,,=5,4 (bang 51.pl.)[1]
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Vay ta dugc cac hé s6 kinh té clia duong day
a=58,75.10°d/km; b = 0,24.10°d/mm?* km

Tinh toan tuong tu cho cac dudng day khdc, két qua ghi trong bang VD.2.6.c sau

Bdng VD.2.6.c. Cic chi tiéu kinh t€ cia cic dudng day 10, 15,22 va 35kV

Cap dién dp Céc chi tiéu kinh t€ 10° d/km Cic hé s6 1y, va t
a, b r t

10 58.75 0.241 0.99 42,5

15 68.78 0.29 0,81 9,51

22 70,63 0.33 0,74 7.76

35 78.9 0.37 0.62 5,55

Bai 2.7. Xac dinh mat do dong dién kinh t& cia duong day 10 kV, biét: hé s6 kinh t€
thay déi cla dudng day la b= 0,241.10° dong/km.mm?; thoi gian sir dung cong suat cuc dai
Ty = 3690 h; gia thanh 16n that dién ning c,= 350 d/kWh; dién tr¢ sudt cla day dan p =31.5
Qmm?*/km; thot gian tiéu chuan thu héi von dau tr 1a T, = 8 nam va hé s khdu hao k,, = 5,5%.

Gidi: Trude hét ta xdc dinh hé s6 tiéu chuin sir dung von dau tr va khau hao thiét bj

1
p=a.+ky = "I_ + Kin =l +0,055=0,18
I 8

Théi gian hao tén cuc dai duoc xac dinh theo bi€u thitc
7 =(0,124+T,,.107).8760 = (0,124 + 3690.10*).8760 = 2139 h

Thay céc gid tri tuong \ng vao cong thifc (2.2) ta xdc dinh mat dé dong dién kinh &

3 9
i - |pbio 2\/0,18.0,241.10 078 A/mm?
3p1C, V3.315.2130.350

Bai 2.8: Hay xéc dinh quan hé phu thuoc giltia mat do dong dién kinh t€ voi thoi gian
sit dung cong sudt cuc dai biét: hé s6 kinh t& thay doi cia dudng day la b = 0,241.10°
déng/km.mm?; gid thanh tdn that dién nang c,= 350 d/kWh; dién trd suat cia day din p =31,5
Q.mm?%km:; thoi gian tiéu chuan thu héi von ddu tu la T, = 8 nam va hé s6 khau hao ky, = 5.5%.

Gidi:

Cho Ty, nhan céc gid tri khdc nhau, xdc dinh mat do dong dién kinh t€ tuong wr nhu bai

2.7, két qua ghi trong bing sau:
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Bang VD.2.8. Quan hé phu thuéc j,, = f(Ty,)
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Hinh 2.2. Quan hé phu thuéc j,, =f(T,,)

Bai 2.9. X4c dinh khoang kinh t€ cua duong day 10kV véi cdc dir kién nhu bai 2.7

Gidi: Tir két qua tinh todn clia cic bai 2.7 ta d& dang xdc dinh dugc dong dién gidi han

cua cic dudng day theo biéu thitc
JF F
Déi voi duong day 35 va 50 mm’®

l15.50= 0,78 v35.50 =3263 A

Igh = jkl

Tinh todn tuong tu, két qua ghi trong bang VD2.9 sau:

Bdng VD.2.9. Khoang kinh t& coa dudng day 10 kV

AC

35

50

70

95

120

150

185

240

300

Ighd

32,63

46,15

63.61

83,28

104.65

129,93

164,36

209,30

IghT

32,63

46,15

63,61

83.28

104,65

12993

164.36

209,30
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Bai 2.10: Hay xay dimg cdc dudng cong chi phi tinh todn cla dudng day 22 kV, biét
von dau tu va dién trd cho trong bang:

AC 35 50 70 95 120 150 185 240
V, 10°d/km | 80,75 84,25 | 90.43 | 98,57 1152 123.4 137.8 149.5
r, Q /km 0,85 0,65 0,46 0,33 0,27 0,21 0.17 0,12

Cac s6 liéu khdc: 1=3750h; C,= 650 d/kWh, th&i gian thu héi von ddu tu T, = 8 nam.

.......................................................................................................................................................................................................................................................................
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Hinh .2.3. Bi€u d6 chi phi tinh todn cia dudng day 10 kV.

Gidi: Trudc hét ta xdc dinh céc hé so kinh t&€ a, = 1/T,=1/8=0,125; ty 1¢ khau hao dudng
day c6 thé xdc dinh theo bang 3.1. 18y k, = 4%, vay hé¢ s6 p = 0,125 + 0,04 = 0,165;

Chi phi quy déi ting véi timg c&p day din duoc xéc dinh theo bi€u thic :

Z,=p.V,.10%43.1,. 1. ca 2. 107
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Cho dong dién I nhan céc gid tri khéc nhau, xdc dinh chi phi quy déi tng vdi timg cdp
day dan. Véi day AC-35, khi I =0 ta cé:

Z,=0,165. 80,75.10° + 3.0,85. 3750. 650. .0%.10"'= 13,32. 10°d/km;

Tinh todn tuong tu cho cac day dan khéc, két qua ghi trong bang VD.2.10.a. Can cif vao
s6 liéu tinh todn bang VD 2.10. ta xay dung cdc dudng cong chi phi tinh todn ciia mang dién 22
kV (hinh 2.4):

60
Z 10°d/km s
50 V4
50
70
40 yd :

yd
4 95 120"
N =

30

20

10
LA

0 20 40 60 R0 100
Hinh 2.4. Biéu do chi phi tink todn cla dudng day 22 kV.

Bai 2.11: Hay xdy dung cdc dudng cong chi phi tinh todn cia dudng day 10 kV va
duding day 35 kV, biét von dau tu va dién trd cho trong bang;:

Loai day AC 35 50 70 95 120 150 185 240 300

V,10°| 10kV | 6727 | 73.64 | 81,51 | 92.75 | 98.5 | 104.6 113,7 | 113.7 | 125.6
d/km

35kV | 8545 | 90,72 | 97.76 | 115.79| 135.8 | 142.4 | 153,1 | 165.6 | 178.3

Cic s6 liéu khidc: t=3750h; Ca= 650 d/kWh, thdi gian thu hdi vén diu tu T, = 8 nam.
Giai:

Bai todn dugc gidi tuong wr nhu bai 2.10, két qua thé hién trong cdc bang VD.2.10 sau:



Bdng VD. 2.10. Chi phi tinh todn cla dudmg day 10 . 22 va 35 kV

Z, Chi phi tinh todn cta duong day 10 kV (tng véi cdc cap day dan, (10%d/km)

35 50 70 95 120 150 185 240 | 300,00
0 10.55 11,10 | 12,15 13,45 15,30 | 16,25 17.26 | 18,76 | 20,81
10 11,17 11,57 1249 | 1369 | 15,50 | 16,41 17,38 18,85 | 20.82
20 13.03 13,00 | 1350 | 1441 16.09 | 16.87 1776 | 19,11 | 20,85
30 16.14 15.38 15.18 | 15,62 17.08 17.63 18,38 | 19,55 | 20091
40 20.49 18,70 | 17.53 17.31 18.46 18,71 19,25 | 20,16 | 21.03
- 50 2609 | 2298 | 2056 | 19.48 | 2024 | 20.09 | 2037 | 2095 | 21.22
60 3292 | 28,21 | 2426 | 22,14 | 2241 | 21,78 | 21,73 | 2192 | 21.52
70 41,01 34,39 | 28,63 | 2527 | 2498 | 23778 | 2335 | 23,06 | 21.95
80 50,33 | 41.52 | 33,68 | 28.89 | 2794 | 26,08 | 2522 | 2438 | 22,58
90 6090 | 49.60 | 39.40 | 33,00 | 31,30 | 28.69 | 2733 | 2587 | 23.44
160 | 72,70 | 58,63 | 4579 | 3758 | 35.05 | 31.61 | 29,69 | 27,54 | 24.59
120 '| 100.05 | 79,54 | 60.59 | 4820 | 43,74 | 3837 | 35,16 | 31,40 | 28,04
140 | 13237 | 104,26 | 78,08 | 60,75 | 5400 | 46,35 | 41,62 | 3596 | 33,54
160 | 169,67 | 132,78 | 98,26 | 7523 | 65.85 | 55,56 | 49.08 | 4122 | 41,77
180 | 21193 | 165,10 | 121,14 | 91,63 | 7927 | 6601 | 57.54 | 47.19 | 53,57
200 | 259.17 | 201.22 | 146,70 | 109.97 | 9428 | 77.68 | 6698 | 53,86 | 69.84
Z. Chi phi tinh toan cia dudng day 22 kV ting vdi cac cap day dan, (10°d/km)

I 35 50 70 95 120 150 185 240 300.00
0 13,32 1390 | 1492 | 1626 | 1901 | 2036 | 22.74 | 2467 | 26,59
10 13,95 1438 | 1526 | 16,51 19.21 | 20.51 | 2286 | 24.76 | 26,60
20 15.81° | 15.80 | 16,27 | 17.23 19.80 | 2098 | 2323 | 25.02 | 26,65
30 18.92 18.18 17,95 | 1844 | 2078 | 21.74 | 2386 | 25,46 | 26,75
40 2327 | 21,51 | 20,30 | 20,13 | 22,17 | 22,82 | 24,773 | 26,07 | 2691
50 2886 | 25,78 | 23,33 | 22,30 | 2394 | 2420 | 25.84 | 26,86 | 27.16
60 3570 | 31,01 | 27.03 | 2495 | 26,12 | 2589 | 2721 | 27,83 | 27.55
70 4378 | 37,19 | 3140 | 28,09 | 28,68 | 27,89 | 28,83 | 2897 | 28.l11
80 53.10 | 4432 | 36,45 | 31,71 | 31.64 | 30.19 | 30,69 | 30,28 | 28091
90 63.67 | 52,40 | 42,17 | 3581 | 35.00 | 32.80 | 32.81 | 31,78 | 29,99
100 7548 | 61,43 | 48,56 | 4040 | 38,75 | 3572 | 35.17 | 3344 | 3143
120 | 102.83 | 8235 | 63,36 | 51,01 | 4744 | 4247 | 4064 | 3730 | 3571
140 | 135.15 | 107,06 | 80.85 | 63,56 | 57.71 | 5046 | 47.10 | 4187 | 4246
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Bang VD.2 10 (ti€p theo)

160 172,44 | 135,58 | 101,03 | 78.04 69.55 59.67 54.56 47,13 52,53
180 | 21471 | 167.90 | 12391 | 9445 82,98 70.12 63.01 53.10 66.89
200 | 261,95 | 204.03 | 149,47 | 112,79 | 9798 81.79 72.46 59.77 86.64
Z. Chi phi tinh todn cba dutng day 35 kV iing vé6i cdc cap day dan, (10°d/km)
I 35 50 70 95 120 150 185 240 300.00
0 14.10 14,97 16,13 19,11 22,41 23,50 | 25.26 27,32 29,42
10 14,72 15,44 16.47 19.35 22,60 | 23.65 2539 2741 29,49
20 16.59 16,87 17.48 20,07 23.20 24,11 25.76 27,68 29,71
30 19.69 19.25 19,16 | 21.28 24,18 24.88 26.38 28.11 30,08
40 24,04 22.57 21.51 22.97 25.57 25.95 27.25 28.73 30.59
50 29.64 26.85 24.54 25.14 27.34 27.34 28.37 29,52 31.25
60 36.48 32,08 28,24 27.79 29.51 29.02 29.74 30.48 32.05
70 44.56 38.26 32,61 30.93 32.08 31.02 31.35 31,62 33.00
80 53,88 45,39 37,66 34.55 35.04 33,32 33,22 32.94 34,10
90 64,45 53.47 43,38 38,65 38.40 35.93 35.33 3443 35.34
100 76,26 | 62,50 | 49,77 4324 | 42,15 38.85 37.69 36.10 36,73
120 | 103.60 | 83.4lI 64,57 | 53.85 50.84 | 45.61 43.16 39.96 3995
140 13593 | 108,13 | 82.06 66,40 61,10 53.59 49.63 44,52 43.75
160 | 17322 | 136,65 | 102.24 | 80.88 72,95 62.81 57.09 49,79 48.14
180 | 215.49 | 168,97 | 125,12 | 97,29 86,38 73.25 65.54 55,76 53,11
200 | 262.72 | 205.09 | 150,68 | 115.63 | 101.38 | 84.92 74.99 62,42 58,67

Trén co s s6 liéu tinh todn bang 2.10. ta dé dang xay dung duogc biéu d6 cac dudng
cong chi phi tinh todn cua cdc dudng day (hinh 2.3. va hinh 2.5). Biéu dé nay cho phép ap dung

dé tinh toan cdc chi tiéu kinh 1€ — k§ thuat khdac mot cach dé dang va thuan tién.

Bai 2.12.  Xac dinh mo hinh todn, mat do dong dién kinh (€ va khoang kinh t& ciia
duong day 0,38 kV, biét gid thanh clia duong day (4 day nhom, cot H 8,5).

Loaiday A- | 25 35 50 70 95 120 150 185
V. 10°d 35.8 38 42 48 57 69 80 92
£, Q /km 125 | 089 | 063 | 045 | 033 | 027 | 021 | 017

Hé s6 sir dung hiéu qua va khau hao von dau tr p = 0,16; p = 31,5 Q. mm%km: 1 =
2969h. va gid thanh ton thét ¢, = 650 d/kWh.
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Hinh 2.5. Biéu do chi phi tinh todn cta dudng day 35 kV.
M6 hinh todn dugc xdc dinh tuong tu nhu bai 2.6 ta duoc

V =(23,46+0,37F) 10° d./km;

Dé khoang kinh t€ clia dudng day ta 4p dung cong thic (2.15). Xét cap day dan A-35 va
A-50 ta c6 cong sudt gidi han

R} - 6 3
s,n =3.42JFE, U, pbl0 =3.42\/35.50.0,22\/H‘IG'O"W'IO 10" 231,06 kVA
\/ p.1.Cy

31,5.2969.650

Xi4c dinh cdc gia tri chi phi Z (g véi cdc gid tri cia S:
Vi S=0tacé Z,=pV = 0,16.38.10° = 6,08.10°d/km.

Tinh tuong tu cho cdc cap day dan khéc, ket qua ghi trong bang VD 2.11.
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Bdng VD.2.12. Két qua tinh todn bai toin 2.12

Day din 35 50 70 95 120 150

Z, 10°d/km 6.08 6.72 7.68 9.12 11.04 12.8
S, han 31.06 439 60.5 79.22 99.85 124
Z,,10°d/km 11,8 23.11 30 37.4 46.6 55.03

Bai 2.13. Ciing s6 liéu nhu bai 2.12. hdy xay dung cdc duong cong chi phi tinh todn cua
dudng day 0,38 kV.

Gidi: Dé xay dung cdc dudng cong chi phi tinh todn trudc hét ta xdc dinh cdc gid tri chi
phi quy déi ciia cdc loai day dén theo biéu thic:
Z=pV+ S’r,.1C,

)

Cho S nhan cdc gi4 tri tir 0 dén 100, xdc dinh cdc gid tri Z tuong tng. Chi phi quy déi
cua duong day véi day dan A25 (ng véi cong sudt 10 kVA sé 1a
10°.1,25.2969.650

3.0,22

7 =0,16.358.10% + 10 =5,97.10° d/km

Tinh todn tuong tu cho cdc trudng hop khac, két qua ghi trong bangVD2.13. Dua vao két
qua tinh todn bang VD2.13ta xay dung cédc dudng cong chi phi tinh todn hinh 2.6.

Bdang VD.2.13. Két qua tinh todn chi phi quy d6i clia 1 km duong day ha 4p

S, kVA Z. 10°d/km.nam véi day dan nhom tiét dién mm®
25 35 50 70 95 120 150 185

0 5.6 6,08 6.72 7.68 9.12 11,04 12.8 13.6
10 5,97 6.35 691 7.81 9.22 11.12 12.86 13.66
20 7.1 7.16 7.47 8.22 9.52 11.36 13.05 13.80
30 8,97 8.50 8.40 8,89 10,01 11.75 13.35 14,05
40 11,599 10,38 9,71 9.83 10.71 12.30 13,78 14,40
50 14,96 12,81 11,40 11.04 11.61 13.01 14,34 14,84
60 19.07 15.76 13.46 12,52 12,70 13.88 15.01 15,39
70 2393 19,26 15,89 14.27 13.99 14,91 15,81 16,04
80 29.55 23,29 18,70 16,28 15,48 16.09 16,73 16,78
90 35,92 27,87 | 21.88 18.57 17,17 17.43 17.77 17.63
100 43,03 32,98 2543 21.13 19.06 18.93 18,94 18,57
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Bang VD.2.13 (ti€p theo)

120 59.50 44 82 33.67 27,05 23.44 2241 21.64 20,76
140 78.96 58,81 43,40 34,04 28.61 26.51 24.83 23.34
160 101,41 | 7495 | 54,63 42,11 34,57 31.25 28.52 26.33
Z,10° d/km
A35
30
/
2 a0
/
20 o //
Ao | A AP %
A A
15 £
10
S, KVA
0 20 40 60 80 100

Hinh 2.6. Biéu do6 chi phi tinh toan cia duong day ha dp 0.38 kV.

Bai 2.14.. Xdc dinh cédc chi tiéu kinh t&€ ciia tram bi€n 4p vdi s6 liéu cho trong bang sau:

S, MVA 1,6 2.5 3.2 4.0 6,3
V. 10%d 112,67 134,26 134,26 163.35 175.57 23528
Gidi:

Quan hé giita von dau tu tram bién dp va cong sudt dugc thé hién dudi dang ham tuyén

tinh

Vi, =m+nS

Pé xac dinh cic hé s6 kinh 1€ m va n ta tién hanh xay dung ham tuyén tinh trén theo

biéu thic

V=ﬁi

2
Cs

(S_'Slh)+ Vlh
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Bdng VD.2.14. Két qua tinh todn bai 2.14

TT S. mva V.10% AS AS? AV AV? AS.AV
1 1.000 112,67 | -2.100 441 -49,59 | 24592 104,14
2 1,600 134,26 -1,5 2,25 -28 784 42
3 2.500 152.43 -0,6 0,36 -9.83 96,63 5.9
4 3,200 163,35 0.1 0.01 1.09 1,19 0.11
5 4,000 175.57 0.9 0.81 13.31 177,16 11.98
6 6.300 235.28 3.2 10,2 73.02 5331.9 233.7
Y 18,60 973.56 18.1 8850.0 397.8

TB 3,100 162,26

Tinh todn tuong tu nhu bai 2.6 ta tim duoc
OCg = 1.9 y Oy = 42.07 p\1_3=79,558 yTvg= 0,995
V = (22S + 94,06).10°.

Vay m = 94,06 triéu dong; n = 22 tr.d/MVA

Bai 2.15. Mot xi nghiép cong nghiép c6 phu tai la S = 1530 kVA, hdy chon cdp dién ap
161 wu cua ludi phan phoi.

Gidi: C6 3 phuong 4n cé thé xay dung dudng day phan phéi véi cac cap dién 4p tuong
ung la 10, 22 va 35 kV.

Dé so sdnh cac cdc phuong én, trudc hét ta xac dinh dong dién tuong tng véi cic cap
dién ap theo biéu thic:
1=
NI
1530 1530 1530
[,= ——=288,33A; L= ——=40,15A; L= —-=2524 A
300 ERY. " 335
Xdc dinh suat chi phi quy déi cyc tiéu clia timg ludi dién bang cach tra cic dudng cong
chi phi quy déi (hinh 2.3 +2.5) tng v6i cdc gid tri dong dién vira tim duoc ta ¢6 3, = 25,6.10°% 3,
=20,3.10% 3, = 18,34.10° d/km.nam.;

Theo phuong phdp Lagrange ta thiét 1ap ham muc tiéu dang:

_ (U‘_Uj)(U—U‘;)3 n (U_U|)(U_Uq) 34 (U—Ul)(U—Uz)

T (UmUU -UD T (U, -U U, -0 (U, U (U, U, °
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7 - (U =22)(U -35) 75
(10 -22)(10 - 35)

U-— -
+ ( 10)(U -35) 203+

(U-10)(U -22) 1
(22 -10)(22 - 35)

8,34
(35-10)(35-22)

U? =570 +770 2 _ 2 _
+ 256+ U 45U+350_20’3+ U -32U0+220
300 -156 325

18,34 )

Sau khi rit gon phuong trinh ta dugc ham muc tiéu:
Z =(11,6.U7 - 814.U + 32580)

L&y dao ham va cho triét tiéu ta nhan duoc phuong trinh

QZ—=2‘11,6.U~814=0;
ou

= Egﬁ = 34,98 kV

y

Nghiém cla phuong trinh:

Nhu vay cap dién dp to1 vu cia ludi phan phéi sé 1a 35 kV.

Bai 2.16: Xay dung so doé néi dién t6i vu cho mang dién ha dp biét cong suit cia cdc
diém tai va khoang cach tir nguon O dén cdc diém tai va gira chiing véi nhau cho trong bang VD

2.16.a. sau.

Bdang VD.2.16a. S6 liéu vé cong sudt va khoang cdch gifta cdc diém tai bai 2.16

S, Z,.10° i Khodng céch gitta cdc diém tai, 1 km
kVA | d/km J 0 1 2 3 4 5
84 15,6 | 1.11
49 11 2 0.75 1.81
50 11.04 3 0.3 1.03 0.77
84.6 15.7 4 0,72 1.83 0,51 0.94
63 12,55 5 0.4 1.81 0.68 0.68 0,38
26,2 79 6 0,43 0.94 1.16 0,65 0,97 0.6

Gidi: Trudce hét ta x4c dinh suat chi phi Umg vdi phu tai clia cdc diém (ng v6i ddng cong
suit 84 kVA theo dudng cong chi phi tinh todn (bang VD.2.13) ta xac dinh dugc 3, = 15,6.10°
d/km, xdc dinh tuong tr cho cdc diém tai khéc, két qua ghi trong bang VD 2.16.b.

Bdng VD 2.16.b. Suat chi phi tinh todn @ng v6i phu tai cua cac diém

Piém tai | 2 3 4 5 6

S. kVA 84 49 50 84.9 63 26.2
3., 10 d/km 15,6 11 11,04 15,7 12.55 7.9
i




Xic dinh chi phi quy déi tir nguén O dén céc diém tai Z,, . Chi phi tir nguén 0 dén diém

Zo- 3.1y, =156.10°1,11 = 17,316.10°
Tinh todn tuong tu cho cic diém tai khac, két qua ghi trong bang VD 2.16.¢,

Ta thay & dong dau tién nay cé Z,, = 3,312.10° = min, c6 nghia la & buGc nay thao tic
t6i uu s& 1a ndi diém 3 véi O. Lic nay diém 3 di c6 dién do d6 c6 thé 1dy dién tir day dé cung
cap cho cédc diém tai con lai. Nhu vay di ¢6 2 diém dau dién c6 thé cung cdp cho céc diém tai, ta
can phai so sanh dé chon budc néi t6i vu, muén vay ta phai xdac dinh gid tri chi phi cho viéc phan
phéi dién tir diém 3 dén cdc diém tai khéc

Z=3,13,+(31,,-3:).L,:=15,6.10%.1,03+(23.11,04).10°.0,3= 18,28.10%

Ung v6i phu tai ctia diém 3 va diém 1 12 S,,, = 50 + 84 = 134 kVA ta tim dugc suét chi
phi quy déi 3,,, = 23.10° (bang VD 2.13). Tinh todn tuong tu cho cdc diém khidc két qua ghi
trong bang VD 2.16.c.

Bdng VD 2.16.c Két qud tinh todn céc gid tri Z;,

i : 1 2 3 4 5 6
Z, O 17,316 8.25 3312 11,304 5.02 3,397
Z, 30 18,28 10,72 16,648 10,769 7,385
Zg 60 19,738 . 20,346 11,71
Z; 50 | 32776 | 1036 . 10,606 .

Z, 2-0 . 37,265
Z, 4-5 : . : i : i

So sanh tat ca cdc gid tr1 Z, va Z,, & ca 2 dong ta thdy Z,,= 3,397.16“ = min vay ndi 6
vai goc 0 va tinh Z; tuong tu nhu trén & day ta thdy phuong 4n néi 6 véi 2 1a khong thé canh
tranh vi hdu nhu diém 2 doi xtimg v6i diém 6 qua goc 0 do d6 ¢6 thé khong cin xét Z,,. Tiép theo
ta thdy Z,s = 5,02.10° = min n6i 5 v6i géc O va tinh Z;. O budc nay ta thiy Z, = 8.25.10°= min
ndi 2 v6i 0 va tinh Z,; & budc nay Zs, = 10,606.10" = min néi 4 véi 5. O budc cudi chi con lai
diém 1 va ta thdy ngay phuong dn né6i 1 v6i 4 1a khong thé vi diém 1 d6i Xing vé6i diém 4 qua
goc 0, nén ta chi can so sdnh cc Z;; con lai § cot 1, & day c6 Z,, =17,316 nho nhat vay ta noi |
vai goc 0. Két qua ta duge so do néi dién nhur hinh vé VD.2.16 a,
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b)

Hinh 2.7. So d6 ndi t8i vu clia mang dién theo bai todn 2.16

Ti€p theo ta ti€n hanh x{r 1y cdc géc nhon chi dé lai 3 16 ra cho méi tram bién 4p, muén
vay ta tim tam dudng tron noi ti€p cac tam giac 016 va tam giac 023, sau doé tir cac tam duong
tron ndi ti€p cdc tam gid noi véi cac dinh tuong tmg. Két qua ta nhan duge so dé néi dién hinh
2.7.b. Nhu vay chiéu dai cia mang dién duoc riit ngan hon so véi so d6 hinh 2.7.a, ma khong hé
anh hudng dén kha nang truyén tai, dé chinh 1a so dé n6i dién t6i vu cin tim. Trong thuc t&€ ¢
thé c¢6 nhiéu y&u t6 khdc nhau lam can trd dén viéc xay dung so do t6i uu clia mang dién, ching
ta phai ch4p nhan nhiing thiét hai nhat dinh dé c6 so d6 néi dién phi hop nhat.

Bai 2.17: Mot du an duoc dau tr véi s6 von la 15.000 §, trong dé 50% la von vay véi
13i suat don 12 10%/nam, von dugc tra déu trong 5 nam. Doanh thu hang nam la 7.0008$, chi phi
van hanh hang nam C,, 1a1000$, khau hao tuyé€n tinh trong thoi han 5 nam, thu€ suat loi tic la
50%. Hay xdc dinh céc chi tiéu danh gid du an.

Gidi: Trudc hét ta xdc dinh s6 tién can chi phi hang nam.
Téng s6 von vay la
V, = 15000. 50% = 7500 $,
S6 von phai hoan lai méi nam la
V= 7500: 5= 15008,
Tién tra 1ai & nam ddu la
V. = 7500.10% =750,
Tra 1di & nam thit hai la

V,,, = (7500 - 1500) . 10% = 600 $.
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Bdng I vd.2.17. Két qua tinh todn cac tham sé kinh t€. (don vi $)

Nam B, C,. Cy, v, v, T, L, Thué
(I (2) (3) (4) () (6) (7 (8) )
(2)-(3) (7)-4) (8). s
0 0 7500 -7500
1 7000 1000 3000 1500 750 6000 2250 1125
2 7000 1000 3000 1500 600 6000 2400 1200
3 7000 1000 3000 1500 450 6000 2550 1275
4 7000 1000 3000 1500 300 6000 - 2700 1350
5 7000 1000 3000 1500 150 6000 2850 1425
Tiép bang 1 vd.2.17 |
Nam G T B.p' C.p T..p' T..p% T,.p%
(10) (11) (13) (14) (15) (16) (17)
0 3+54+6+9 7-5-6-9 0 7500 -7500 -7500 -7500
| 7500 -7500 6300 3942 2340 21525 2100
2 4375 2625 5600 3483 2160 1814.4 1728
3 4300 2700 5040 3084 1998 1529 14203
4 4225 2775 4550 2739 1852.,5 1285,3 1168.5
5 4150 2850 4200 2420.5 1755 1082.,2 959,2
4075 2925 25690 15667.5 2605.5 3634 -123

Tinh tuong tu cho cdc nam khéc két qua ghi trong bang 1 vd.2.17.

Chi phi khau hao trung binh hang nam

15000-0

Cin = 3000 $;

Téng chi phi & nam thit 0 duge coi 1a s6 tién von cén bo ra dé xay dung cong trinh
C,,= 7500%
Dong tién trudc thué & nam thut O:
0 =B,-C,=0-7500=-7500 %
O nam thi nhat: T, = B, - C,,y =7000 - 1000 = 6000 $
Loi titc chiu thué & nam thit nhat

Ly, =T, -Gy - V,,=6000 - 3000 -750 =2250 $
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Thué¢ loi titc & nam tha nhat
T,=L,,.s=2250.0,5=1125%
Téng chi phi
C=Ch+V+V,+T,
C.,=1000+ 1500 + 750+ 1125=4375 %
Dong tién sau thué
T,=T,-V-V,-T,
T,, =6000 - 1500 - 750 - 1125 = 2625%
NPV =26055$%

Ty s6 B/C = 1,64

" 156675

IRR =22(25-22) __3034 =24,24%
363,4+123

Véi t, =3 thi NPV =-1002 va vdi t,+1 = 4 thi NPV = 850,5 vay thoi gian thu hoi von la

. 1002
850,5+1002

=3.541 nam.

Bai 2.18: Xdc dinh cic chi tiéu cua du 4n xay dung mang dién véi s6 liéu ban dau nhu
sau: Cong suat tinh todn Py, =325 kW; thoi gian sir dung cong suat cuc dai Ty, = 3480 h/nam; M6
hinh du bdo phu tai A = A,(1+a)"', vdi suat gia tang phu tai a = 0,05; Ty 1¢ ton that AA = 8,5%;
Téng s6 von cua du 4an Vs = 1350.10° VND, trong dé von tu c6 1a 950.10° d. va vén vay ngan
hang 12 400.10° d. véi 141 sudt 5%/nam, tra déu trong thai gian 10 nam; Khau hao giam dan véi
ty 1& py, = 10%; Thué suat s = 25%; Hé s6 chiét khiu i = 10%; Gid mua dién & dau vao la g, =
360 d/kWh, gid bin dién g, = 650 d/kWh; Ty l¢ chi phi van va sira chifa nho hang hang nim
Kogn- = 4,5%. Thoi gian tinh todn cong trinh t = 15 nam.

Gidi: Dé don gian ta ldy don vi tinh cdc chi phi la tr. déng (10°d)

Trudc hét ta xdc dinh san lugng dién ban ra:

A, =P, Ty, =325.3480=1131.10'kWh
Luong dién nang ton that:

AA =1131.10". 0.085 = 96,14. 10" kWh
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bién nang mua vao:
A, =A+AA=(1131+96,14)10°=1227,14.10° kWh
Chi phi mua dién:
C, = A,.8, = 1227,14. 460. 10° = 564,48 tr.d.
Doanh thu:
B=A,.g,=1131.10". 750 = 848,25 tr.d.
Tham s6 cua cac nam tiép theo dugc xac dinh trong tu véi san hugng dién ban ra
Apz = 1131 (140,0)%" = 1187,5.10' kWh
Chi phi van hénh hang nam:
Con = Kogar- Vs = 0,045, 1350.10° = 60,75 tr.d.

Chi phi khau hao
6
Nam thirnhat: C,,, = 1350'5150' 10" _ 245,45.tr.d.
6
Nam thit hai: Cinz = ESLOSz_lO_ =22091. tr.d.

Tra von hang nam
Vi = 400.10°710 = 40.tr. d.
Tra 1i nam thit nhat:
V.., =400.10°. 0,05 = 20.tr. d.
Nam thi hai:  V,,, =(400 - 40).10°. 0,05 = 18.tr. d.
Tong chi phi khong ké khau hao nam thit nhat.
C,=C,, +C,, = (564,48+= 60,754) =625,23. tr.d.
Dong tién trudc thué
T, =B, -C, = (848,25 - 625,23). = 223,02 tr.d.
Lai chiu thué:
Nam thinhat: L, =T,-C,-V,==223,02-24545-20=-4244 trd,

Thué€ & nam thit nhat sé bang khong:



Tuong ty, & ndm thi 2 do 10i tic chiu thu€ mang ddu am nén s& khong c6 thué loi tic

Nam thu 3: Lia=252,1-196,36 - 16 =394 tr.d.

Thué loi tirc: t,=L,.s=394.0,25=9,94 tr.d.
Téng chi phi toan bo:
Ce=C,+C,+C, + V,+ V+ t,= 564,48+ =
= 60,75+ 245,45 + 40+20+ 9,94 = 930,69 tr.d.

Dong tién sau thué:

T,=T-V,-V,-1t,=223,02 - 40 - 20 = 163,02 tr.d.

B, = L . ———l 0,91;

He s6 quy doi = - =
1+ 1+0,)

Gia tri 1oi nhan quy vé hién tai
L,=T,.B, = 163,02.091 = 148 tr.d.

Tinh todn tuong tir cho cac nam khac, két qua ghi trong bang VD.2.18.

Bdng VD.2.18. Két qua tinh todn bai 2.18

| A, A, AA B C. |Vo|V.|Cul C Cy, T,
1 2 3 4 5 6 7181 9 10 11 12

0 0.00 950,00 -950,00
1 |1131,00(1227,14| 96,14 | 848.25 | 564.48 | 40 | 20 |60,75| 625.23 | 245,45 | 223,02
2 | 1187.55[1288,49| 100,94 | 890,66 | 592,71 | 40 | 18 |60.75| 653,46 | 22091 | 237,21
3 |1246.93 |1352,92] 10599 | 93520 | 622,34 | 40 | 16 |60,75| 683.09 | 196,36 | 252,10
4 130927 |1420.56| 111,29 | 981,96 | 653.46 | 40 | 14 |60.75| 71421 | 171,82 | 267,75
5 1137474 1491,59| 116.85 [1031.05| 686,13 | 40 | 12 [60.75| 746,88 | 147,27 | 284,17
6 | 1443.47|1566,17| 122,70 |1082.61| 72044 | 40 | 10 |60.75| 781,19 | 122,73 | 301.42
7 | 1515.65 |1644.48| 128.83 |1136,74| 756,46 | 40 | 8 [60.75| 817.21 | 98.18 |319.53
8 | 1591.43(1726,70| 13527 11193,57| 79428 40 | 6 [60.75| 855.03 | 73,64 | 338,54
9 |1671.00 |1813.04| 142,04 |1253.25| 834,00 | 40 | 4 |60.75| 894,75 | 49,09 | 358,50
10 | 1754.55 |1903.69| 149.14 |1315,91|875,70 | 40 | 2 |60.75| 936,45 | 24,55 |379.47
11 |1842.28(1998.87| 156.59 [1381.71] 919,48 60.75| 980,23 | 0,00 |401,48
12 | 193439 |2098,82| 164.42 |1450.80| 965.46 60.75| 102621 000 |424.59
13 [2031.11 |2203.76| 172,64 |[1523.34|1013.73 60.75 | 1074,48 448,86
14 | 2132.67 |2313.95| 181.28 |1599.50|1064.42 60.75 | 1125.17 474,34
15 | 2239.30|2429.64| 190,34 |1679.48|1117.64 60,75 1178.39 501.09
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Bang VD.2.18 (tiép theo)
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T.p | 2P

¢ | L, t, Cy T, B | Cep | BB | TP | (i=20) | (i=21)
13 14 5 16 17 8 19 20 21 22

0 95000| 1.00 | 000 | 000 | -9.50 |-950.00|-950,00
1| -42,44 | 000 | 93069 | 16302 | 091 | 846,08 | 771.14 | 14820 | 13585 | 134,73
2 | 1,70 | 0,00 | 93237 17921 | 1,82 |1695.21|1619,39 | 325,83 | 124,45 | 122,40
3| 3974 | 994 | 94539 | 186.17 | 2.73 |2578.34 | 2550.53 | 507.73 | 107.74 | 105.09
4| 81,93 | 2048 | 960,51 | 19326 | 3,64 |3492.76 | 357075 | 702.78 | 93.20 | 90.16
5 | 12490 | 31,22 | 977.38 | 20095 | 4.55 |4442,63| 468661 | 913.40 | 80.76 | 77.47
6 | 16869 | 42,17 | 996,09 | 209.25 | 545 |5433.21|5905.12 |1141.34| 70.08 | 66.67
7 | 21334 | 5334 | 101673 | 218.19 | 6.36 |6470,09 | 7233.78 | 1388.48 | 60.89 | 57.46
8 | 258.90 | 64,73 | 1039.40 | 227.81 | 7.27 |7559.24 | 8680,53 | 1656.83 | 52,98 | 49.58
9 | 305,41 | 76,35 | 1064,19 | 238.15 | 8.18 |8707,02|10253.88| 1948,51 | 46.16 | 42.83
10 | 352,92 | 88.23 | 109122 | 24924 | 9.09 |9920.21 |11962.86|2265.79 | 4025 | 37.05
11| 401,48 | 100,37 | 1080.60 | 301,11 | 10,00 | 108.06 |13817.10|3011.09| 40,53 | 36.99
12 | 424,59 | 106,15 | 113235 | 318,44 | 1091 | 123.53 |15826.86(3473.91| 35,72 | 32,33
13 | 448,86 | 112,21 | 118669 | 336,64 | 11,82 | 140.25 |18003.05|3978,50| 31,46 | 28,25
14 | 47434 | 118,58 | 124375 | 355,75 | 12,73 | 158.30 |20357.30|4527.76 | 27,71 | 24,67
15 | 501,09 | 125,27 | 1303,66 | 375,82 | 13,64 | 177.77 |22901.96|5124.79| 24,39 | 21.54
5 121935 | 148141 | 30165 | 22.16 |-22.79

NPV = 30165 tr.d.
R = B/C = 148141/121935 =1, 21
22,16
IRR =20+ 721642279 =20,49%

2
Khit, =2thi NPV= D T,B' =-47597trdvakhit=3 thi NPV = 31,76 tr.d.
(=0

Thai gian thu hoi von

T=t_ +

n

_iTzﬁl

1=0

tn+l

ZTQB‘ +

=0

in

D T,p'

1=0

475,97

+
31,76 + 475,97

=294 nam




Nhan xét: C6 thé nhan thay 1a du dn mang lai hiéu qua kinh t& cao: NPV 16n, thdi gian

thu hoi von dau tu nho.

Ciing v&i dir kién cua bai 2.18, nhung toan bo sé vén dau tu 1a von tu ¢6 thi 101 gidi sé 1a

NPV

IRR

B/C

T

320780 1r.d.

17.34 %

1.24

3.07 nam

C6 nghia 1a NPV va B/C cao hon so véi phuong dn c6 vay von. tuy nhién thdi gian hoan

von ciing lau hon mot chat.

3. BAI TAP TU GIAI

2.1: Hay so sdnh va chon phuong dn xay dung mang dién vdi hai phuong dn:

PA1: Tiét dién day khong doi trén toan bo dudmg day.

PA2: Doan dau ¢6 day dan véi tiét dién 16n va doan cudi - day véi tiét dién nho hon.

Thoi gian thu hoi von dau tur tieu chuan T, = 10 nam; ty [é khau hao k,, = 7%. Chi phi

von dau tu ban dau V va chi phi hang nam C cho trong bang sau.

Phuong dn V. 10°VND C, 10° VND/nam
1 5680 916
2 4358 1022

2.2. Chon phuong 4n xay dung mang dién biét vén dau tu va chi phi hang nam cua cac

phuong 4n theo cdc nam nhu sau (don vi 10°d.)

Nam Phuong an 1 Phuong an 2
Vv, C, v, C,
1 614.75 51.33 464.45 75.45
2 691.86 59.91 522.15 - 88.32
3 746.3 74.52 562.87 110.23
4 918.66 87.375 691.84 129.51
5 982.17 91.905 739.36 136.31
6 1097.84 97.455 825.90 144.63
7 1145.46 101.34 861.54 150.46

Cho hé s chiét khiu i = 0,10 hé s6 tiéu chuan sit dung von ddu tu va khau hao

p=a.+k,=0,17
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2.3. Chon phuong dn x4y dung mang dién biét von dau tu va chi phi hang nam cua céc

phuong 4n theo cdc nam nhu sau (don vi 10°d.)

Nam Phuong an | Phuong én 2

v, C, v, C
1 210 35 305 70
2 260 41 305 70
3 320 50 305 70
4 354 57 305 20
5 380 59 305 90
6 420 65 305 95
7 455 71 305 95

Cho hé s6 chiét khau i = 0,10 hé s& tiéu chuan sit dung von ddu tu va khau hao p = a +
k., =0,18

2.4. Mot mang dién ha dp cd cong sudt tinh toan P, = 213,05 kW, thoi gian sir dung
cong suat cuc dai Ty, = 4150 h; Pudng day duge xay dung bang diy nhom 4xA120, vdi téng
chiéu dai 1a 4,88 km. sudt vén dau tr dudng day la v, = 66,65.10° d/km; thdi gian tiéu chuin thu
héi von dau tu T, = 15 nam, ty 1& khau hao k,, = 0,038, hé s6 k,.=0,015; Ty lé hao ton dién
nang 18,4%. Chi phi khac bang 15% chi phi van hanh. Gi4 thanh t6n that dién nang c, = 650
d/kWh. Hay:

a. Xdc dinh chi phi truyén tai dién nang.

b. Xay dung quan hé phu thugc giira gid thanh truyén tai dién nang véi thoi gian sir dung
cong sudt cuc dai g = f(Tyy).

2. 5. Xéc dinh cdc chi tiéu kinh t&€ cha duong cép ha dp 0,4 kV loai XLPE, biét s¢ liéu
vé von dau tr nhu sau.,

Bdng BT.2.5. Suat von dau tu dudng day cdp ha dp (10° déng/km)

F. mm’ 16 | 25 | 35 | 50 | 70 | 95 | 120 | 150 | 185
v.10%d/km | 83.52 | 99.2 | 124.8 | 153.6 | 188.8 | 2272 | 278.4 | 345.6 | 374.7

2.6. Xdac dinh cic chi tiéu kinh t€ cia duong cdp cao 4p 10 kV loai AABG 16i nhém,
biét sd liéu vé von diu tu nhu sau:
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Bdng BT.2.6. Sust von dau e dudng day cap 10 kV (10° dong/km)

F. mm*

16

25

35

50

70

95

120

150

185

V.106d/km

89.46

95.76

108.36

119,28

134.82

159.6

180.6

205.8

235.2

2.7. Xéc dinh cdc chi tiéu kinh t€ cia may bién 4p 10/0,4 kV loai TM, biét s6 ligu vé
von dau tu phu thudc vao cong suit dinh mac ctia may (kVA) nhu sau

Bang BT.2.7 . Von dau mdy bién dp 10/0.4 kV (10" dong/km)

30
18.5

50
193

75
24

100
273

160
335

180
35.7

250
42.9

320
519

400
58

560
85.3

1250
166.7

630
87,6

750
95.8

1000
138.9

2.8. Xdc dinh cic chi tiéu kinh t€ ctia mdy bign 4p 22/0,4 kV loai TM, biét s6 liéu vé
von dau tu phu thudc vao cong sudt dinh mitc cia may (kVA) nhu sau

BdngBT.2.8. Von dau mdy bién ap 22/0.4 kV phu thuoc vao cong suat (10° déng/km)

S
\Y

30
20.5

50
239

1250
178.6

75
23,8

180
41.3

320
575

560
82.0

630
93,7

750
112.6

1000
146.4

100
33.6

160
39.2

250
49,2

400
66.2

2.9. Xic dinh cdc chi tiéu kinh t€ clia mdy bién dp 35/0.4 kV loai TM, biét s6 liéu vé
von ddu tu phu thudc vao cong suat dinh mic cia may (kVA) nhu sau:

Bdng BT.2.9. Von diau mdy bién dp 35/0.4 kV (10" dong/km)

560
94.4

750
122.9

1250
194.7

400
72.8

630
105

1000
162.3

250
547

320
65.3

160
46.2

180
49.2

30
26.6

50
31.1

75
32.9

100
39.4

2.10. Xac dinh mat do dong dién kinh t&€ ciia dudng cdp ha dp 0,4 kV, biét: h¢ s6 kinh
t& thay déi clia dudng day la b= 1,79.10° dong/km.mm?; thoi gian sir dung cong sudt cuc dai Ty
= 3540 h; gi4 thanh ©6n that dién nang c,= 650 d/kWh; dién trd sudt cua day dan p = 54

Qmm?/km; thoi gian tieu chuan thu héi von dau tula T, = 12 nam va he s6 khau hao ky, = 5%.

2.11. Xac dinh mo hinh todn va mat do dong dién kinh t€ cta dudng day cap 0,38 kV
loai PVC, biét gia thanh clia duong day cap

Day A- | 16 | 25 35 50 | 70 | 95 | 120 | 150 | 185
V.10°d | 55.56 | 657 | 74.44 | 84.04 | 97.88 | 121,26 | 138.18 | 169.2 | 185.56
0 O /km 125 | 089 | 063 | 045 | 033 | 027 | 021 | 0.7




hé s6 sit dung hiéu qua va khau hao vén dau tu p = 0,16; p = 31,5 Q.mm?*/km; 7 = 2969 h. va gid
thanh tén that c,= 650 d/kWh.

2.12. Xac dinh mo hinh todn va mat do dong dién kinh t€ ctia duong day ha ap 0,38
kV, biét gia thanh cla dudng day (3 day nhom, cot H 8,5);

185

A

16

25

35

50

70

95

120

150

V.10%/km

30.07

32.76

345

37.23

41.25

47.52

55.77

65.07

68.95

hé s6 sit dung hiéu qua va khau hao vén dau tu p = 0,16; p = 31,5 Q.mm’/km; Ty= 4240 h. va
gia thanh ton that ¢, = 650 d/kWh.

2.13. Hay chon cap dién dp 61 vu cua ludi phan phoi cung cap cho mot xi nghiép cong
nghiép c6 phu tai la S = 857,85 kVA.

2.14. Xac dinh cdc chi tiéu cua duv 4n xay dung mang dién vdi $6 liéu ban dau nhu sau:
Cong suat tinh todn P,; =335 kW; Thai gian stir dung cong suat cuc dai Ty = 3570 h/nam; Mo
hinh du bdo phu tai A = A (1+a)"', véi suat gia tang phu tai a = 0,045; Ty 1é 10n that AA =
7,25%; Tong s6 vén clia du 4n Vy = 980.10° VN; Khau hao giam dan véi ty lé k,, = 10%; Thué
suat s = 20%; Heé s6 chiét khau i = 10%; Gid mua dién ¢ dau vao la c,, = 420 d/kWh, gid bin
dién ¢, = 750 d/kWh; Ty lé chi phi van va sira chifa nho hang hang nam k.. = 5,2%. Thoi gian

tinh toan cong trinh t = 15 nam.

2.15. Hay xéc dinh cdc chi tiéu ddnh gid du dn cong trinh dién véi cdc thong tin ban déu
cho trong bang BT.2.15. S6 liéu dugc tra theo van alphabé véi chir cdi dau cua tén ngudi thuc
hién. Ngoai ra cdn mot s6 s6 lieu chung cho moi phuong dn: Thué suat s = 20%; Khau hao tuyén
tinh v&i ty 1€ khau hao k= 10% ; ty 1& chi phi van hanh so vdi vén dau tur k., = 5.2% ; Gid
mua dién g,, = 420 dong /kWh. Gid ban dién g, = 750 d/kWh. Tra vén déu hang nam; hé so chiét
khau 1 = 10%; Thoi han tinh todn t = 15 nam.

Bdng BT.2.15 Dir kién bai tap vé nha

Tham s6 phu tai Vén dau . 10° DVN

L]
S |PukW| Ty | a% |AA% | Mohinhdy | Téng | tucé Vén vay
f:,_ h bdo phu tai , v
< T Vi Ve | 1% t

| 2 3 4 5 6 7 8 9 10
A 335 | 3570 4.5 7.25 P(1+a)"! 980 980 0 -
B 380 370 5.5 6.28 P(1+a)" 1050 650 400 5 5
C 405 | 3470 | 4,55 5.29 P,(1+a)"! 1200 550 650 5.2 7
D | 390 | 3630 | 435 | 732 | P+’ | 1100 | 400 | 700 | 55 | 10
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Bdng BT 2.15 (tiép theo)

b 370 | 3820 | 3,85 | 8.05 P(l+a)" 950 200 750 10
E 385 | 3670 | 3.58 | 6.52 P L+a)! 980 0 980 6 15
G 409 | 3780 | 4,05 | 7.27 | P[l+a(t-1)] | 1200 960 240 -
H 386 | 3780 | 4.66 [ 634 | P,[l+a(t-1)] | 1105 360 745 6 5
I 368 | 3280 | 4.28 | 7.88 | Pj[l+a(1-1)] 960 600 360 5
K 375 | 3880 | 5.24 | 8,56 | Pfl+act-D)] | 1150 0 1150 6 10
L 320 | 3570 | 43 8.92 | Pill+a(t-1)] 807 807 0 - -
M | 335 | 3570 | 4.62 | 7.46 | P[l+a(t-1)] 920 300 620 5 5
N 318 | 3570 | 437 | 5.87 | Py[l+a(t-1)] 800 200 600 5.5 5
O 295 | 3570 | 4,66 | 6.59 | P,[l+a(t-1)] 900 407 493 5
P 280 | 3570 | 425 | 9.23 | P[l+a(t-1)] 850 0 850 7
Q 366 | 3270 | 4,07 | 1045 Py1+a)" 970 545 425 4.5 5
R 428 | 3145 | 3.75 8.3 P(1+a)" 1200 1025 175 - -
S 446 | 3145 | 4.27 7.5 Py(1+a)"’ 1320 900 420 4.5 3
T 438 | 3145 | 5.17 0.8 P(1+a)"’ 1150 625 525 5.5 5
U 428 | 3145 | 463 | 945 P(1+a)" 1200 425 775 5.5 5
U | 408 | 3145 | 6.12 | 6.75 P (1+a)"’ 1025 300 725 6 7
Vv 440 | 3145 | 6,20 | 7.55 P(1+a)" 1300 200 1100 6 7
X 437 | 3145 | 4,56 | 8.46 P.(1+a)" 1250 125 1125 6 10
Y 3806 | 3145 | 4,73 | 7.34 P(l+a)"! 1025 0 1025 6 10
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Chuong 3

MANG PIEN

1. CO SO LY THUYET
1.1. Xac dinh cac tham s6 hé thong cua mang dién
1.1.1. Duong day

* Dién tro tac dung
o 1000 -
r,= —=——,8/km, (3.1)
o F vF
trong do: p - dién trd sudt; déi véi dong p,, = 18,8; d6i véi nhom p, = 31,5 (Q.mm¥km);
F- tiét dién day dan (mm?);

y - dién dan suat (m/Q.mm?’). Véi dong y.,=54; véi nhom v,,=31,7 (m/Q.mm>).

bién tro tic dung cia dudng day
R = I‘(,.I

! — chiéu dai dudng day, km.

Khi nhiét do cua day dan khédc véi nhiét do chuan cia moi truong 6, = 20 “C thi dién trd
tinh toan s€ la R, = [1+0,004(6 - 20)], O,

© - gid tri nhiét do thuc t€ cia day dan, 'C.

* Dién trd cam khang

D
X, = 0,144lg —" +0,016 , Q/km, (3.2)

Iy
trong dé: ® = 2xf - 1a tan s6 goc;
D,, - khoang cach trung binh giifa cic day dan, mm ;

r, - ban kinh day dan, mm;
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Dy, = {D;D,,Dj;, (3.3)

Néu day dan 3 pha dat cach nhau trén cing mot mat phang, day no céch day kia la D thi

c¢6 thé 4p dung biéu thitc

D, = v2D' =1.26D

Pé giam x, thi phai tang r hoac giam D,,. Vi D, phu thude vao dién dp nén chi giam &

murc do nhat dinh, nguoi ta thudng tang r bang cach phan nho day dan cla céc pha. Dién tro

khang cta duong day sau khi phan nhoé méi pha thanh n day duogc xdc dinh theo biéu thic:

Dy 0016

I

X, = 0,144lg (3.4)

\ n

Iy =Yr,a""'s a=yaa,...a, , (3.5)

Iy - ban kinh dang tri cia day dan;
a,, a,, ... a, - khoang cach giira cic pha phén nho.
Véi U=330kV,thi n=2; U=500kV,n=4; U=750kV,n=5.
Dién trd clia dudng day duge xdc dinh theo biéu thiic
R=rJva X=x,/Q;

* Dién dan tac dung

G=g,l
v6i g, =20 107 S/km; (3.6)
trong do: AP, - suat ton that tic dung do ving quang, kW/km.
0,18 |r, - .
APy, = B’(U,- ~U,,)7 kW/km ; (3.7)

§ - hé s6 phu thuoc vao p sudt va nhiét do cua moi trudng, ¢ 6 =25'Cthi & = |
U, - dién 4p pha, kV;
U, - dién dp gidi han

D
. =mymd.r, lg—" kV, (3.8)
Iy

U,

g
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m, — hé s6 phu thudc vio trang thdi bé mat day dan (v6i day dan nhiéu soi
m, = 0,83:0,87);

m, — hé s& phu thudc vao diéu kién thoi tiét (thdi ti€t kho m, = 1; thi tiét am, m, = 0,8).

Néu dién 4p pha nho hon dién 4p gidi han thi s€ khong c6 hao t6n vang quang, hic dé

gn=0
* Pién ddn phdn khdang hay dung dan
B = b,/
véi b, = 78 10, Skm (3.9)
Ig le
Iy

Coéng suat phan khang do dudng day sinh ra
Qc=Uby.J; (3.10)

U - dién dp dinh miic cua duong day.
1.1.2. Mdy bién dp

a. May bién dp 2 cudn ddy
* Dién tro cua mdy bién dp dugc xdc dinh dua vao ciac tham s6 cg ban cho trong ho

chiéu cua may

U2 2 B 2
RB:ﬁkzﬁ; Zy=YlUma . X, = Jz7.2 R, Q, (3.11)
S2., 100.S ;.

trong doé: AP, - hao t16n cong sudt ngan mach ctia may bién ap,MW;
U, - dién 4p ngan mach ctia mdy bién 4p, %;
Sapa - €ONg sudt dinh mitc cua may bién dp, MVA;
U,za- dién dp dinh mitc cia may bién dp, kV.
V@i cdc mdy bi€n dp cong suat 16n, gid tri cia X rat 16n va c6 thé coi X, = Z.
* Dién dan tde dung ciia may bién 4p duoc xac dinh theo biéu thic

Gp=2% S (Sim) (3.12)

Uba
* Dién dan phdn khdng xéc dinh theo biéu thic
By= 1o%Swa g, (3.13)
100.U; 5a
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b. Mdy bién dp 3 cudn day

V&i mdy bién 4p 3 cudn day cac tinh todn ciing tvong tu nhu mdy bién dp 2 cuon day,
chi khac 12 su phan b6 cong suat giifa cac cudn day cao, trung va ha ap C/T/H theo céc ty lé khéc
nhau: thuong 1a 100:100:100; 100:100:66,7 va 100:66,7:100.

V@i phuong dn dau dién trd tac dung clia cac cudn day cao, trung, ha tuong ung la
R, =R, =R;=0,5R,

V&i phuong dn tha 2 dién trd tac dung cia cdc cuon day cao, trung, ha tuong ing la
R, =R, =0,5R; vaR,;=0,75R,

Véi phuong an thit 3 dién trd tdc dung clia céc cudn day cao, trung, ha tuong tmg la
R, =R; =0,5R; vaR,=0,75R;

Pien 4p ngin mach cha céc cuon day duge xac dinh theo biéu thic
U, = UertUien-Uerg) - 0.5
U = (UpertUern-Uren)- 0.5 (3.14)
Uiz = WieytUrn-Uer) - 0,5

U, Usens Ugry - dién dp ngan mach gilfa cdc cuon day: cao-trung; cao-ha va trung-ha.

1.2. So d6 thay thé cua mang dién

1.2.1. So do thay thé ciia duong ddy

| 7Y Y

BRI T G/2 BT G2 T BR B/2

Hinh 3.1. So dé thay thé cia dudng day :

a, dudng day cung cap > 110 kV:b, dudng day cung .
cdp . 110kV: c, duong day phan phai 6+35 kV: ’ R X
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1.2.2. So dé thay thé may bién dp

So dé thay thé mdy bién dp 3 pha 2 cudn ddy ¢6 thé biéu thi dudi dang hinh [ hoéc hinh
I1. trén hinh 3.2, 14 so do thay thé may bién 4p dudi dang hinh T

| Y'Y
R X R X
Gol §88/2 Gon | 9P oLl 3™
—_— __|) |
b)
a)

Hinh 3.2. So d6 thay thé mdy bién ap :
a. Sodo hinh IT: b. s¢ dd hinh T,

1.3. Tinh toan mang dién

1.3.1. Hao t6n dién dp

a. Hao tén dién dp trén duong ddy

o PREQX o PX-QR

U U

n ]

(3.15)

trong do: P, Q - cong sudt tac dung va phan khdng truyén tai trén dudng day;
U, - dién dp dinh mic cua dudng day.
- D¢ léch dién dp tai cudi dudng day 1a hieu giira gid tri dién ap thuc 1€ tai diém nay U,
v6i dién dp dinh mic cla luéi tinh theo phan tram.

v-_-&"un

100% (3.16)

n
* Dot voi duong day cé nhiéu phu tdi

Hao t6n dién 4p tong cong la:
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AU= L (Y pp o o 3.17)
U[EMﬁEQK (

n
* Khi ditong day cé6 phdan nhdanh:

Hao t6n dién dp trén doan day AB duoc xac dinh

AUAH:% (3.18)

Hao ton dién 4dp trén doan day BC:

AUpe = D2R2 + QX (3.19)
U-auU,,
Hao t6n dién ap trén doan day BD :
AU PR +Q.X,
YT U-AU,,
* Doivoi duong ddy cung cdp:
P+ Py )R +(Q - Q)X
AU = FHPWIR Q7R (3.20)

U

n
trong d6: Py, — hao t6n vang quang.
* Mang dién khong déi xitmg cé phu tai mdc theo hinh sao

Thanh phan hao t6n dién 4p tic dung va phan khang trong pha A xdc dinh theo cong
thic: |

AU, = > (IaR+[Ls- 05 (Lg+ 1) Ry);
MU= Y (L X+ (1e - 0.5 Ly + L )IX0),
trong dé: R, Ry; X, X — tlhiinh phan tac dung va phan khang cua dién trd diy pha va trung tinh
n — s doan day;
I;. I,; — thanh phan tdc dung va phan khdng clia dong dién chay trén cac pha.

Téng hao ton dién dp pha A

AU,=,/AU, +AU?,
Tuong tur nhu vay, ta c¢6 thé tinh duge hao ton dién dp clia pha Bva C:

AU = Z (Lg R+ [15-05(Ic+L4)]Ry)
1
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A[J)(F} = Z (IxR X + [IxB' 0’5 (IxC + Ix/-\ )]XT)
1

AU = Z (IrC R+ [Ir(' -0,5 (IrB+ IrA )]RT)
|

AUxC = Z (Ix(‘ X + [GC - 005 (le + ]-xA )]XT)
|

* Mang dién khéng doi ximg c¢é phu tai ndi tam gidc

Thanh phan tdc dung va phan khdng clia hao tén dién 4p

AU, 5 = Z ([2L,ap + 0,5 (Lgc + [ca )] R)

AUXAB = Z ([ZIxAB + 0!5 (IAB(' + IXCA )] X)
I

AU p= \/AU 3AB +AU iAB

Tuong tu nhu trén, tinh duge hao t6n dién dp giita cac pha con lai:

AUpc = Z ([2Lgc + 0,5 (I 45 + I¢)IR) '*'JZ ([2Lgc + 0,5 (L + L NX)
) i

AUcn= D (lea + 0,5 (Lap + L) IR Y. (2Lcn + 0,5 (Lay + Lp)] X)
l

b. Hao ton dién dp trong mdy biéh dp

Hao t6n dién 4p trong mdy bién dp ciing duge xdc dinh tuong tu nhir d6i véi dudng day

theo biéu thuc

AU, = PRa +QX,
U

1.3.2. Hao tén cong sudt

a. Hao 160 cong sudt trén duong ddy
* Puong ddy cé mot phu tai

2 2.2
i)Zst R:P +Q

APy, =3

R,

Hao ton cong suat phan khing c6 gid tri 1a:
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AQqy =3P X =3(I,* + I} X; (3.23)

SZ P2 +Q2
hay AQ = 07 X = e X, (3.24)

trong dé: S — cOng suat truyén tai trén dudng day, kVA;
R va X - dién tr& clia dudng day, Q;
U - 1a dién 4p 14y bang dién 4p dinh mic U,, kV.

*Duong day cé nhiéu phu tai

2 ]
i=l n i=1 n

n 2 2 n 2 2
ASs = Z‘I%Ri Ly Ry (3.25)

b, Hao t6n cong suat trong may bién ap

Tong hao t6n cong suat trong mdy bién 4p 1a:

S I,S, U,S
APy, = AP, + AP, ( )2: AQgy=—22 +—X ; (3.26)
Soon 100 100S 5,
S — cong sudt truyén tai qua may bién ap .
1.3.3. Tén thdt dién ning
a. Ton thdt dién ndng trén duong ddy
AA, = AP,,.T; (3.27)

1 - thoi gian hao tén cuc dai, ¢6 thé duoc xé4c dinh bang cong thiic thuc nghiém Kezevit:
1=(0,124 + T,. 10 * )*8760; (3.28)

b. Tén that dién ndng trong mdy bién dp

S 2
AABA=AP(,1+APk(S ) T (3.29)

aBA
trong d6: AP, AP, - hao tén cong suat khong tai va hao ton ngan mach cua bién 4p;
t - thoi gian lam viéc ciia mdy bién ap;
T - thdi gian hao ton cong suat cuc dai.

Trong trudng hgp c6 n may bién dp giong nhau thi

AP

S
AA 5, = n.AP L+ —(

)T (3.30)

nBA
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1.4. Phuong phap chon tiét dién day dan trong mang dién
1.4.1. Chon tiét dién ddy ddin khong doi cua duong ddy theo hao ton dién dp cho phép

Trude hét cho x, mot gid tri trong khoang (0,35+0,4 Q/km) va xéc dinh thanh phan phan
khang cia hao ton dién dp cho phép

AU, = ZQ.[ X (3.31)
‘ U
X4c dinh thanh phan tdc dung ctia hao t6n dién dp cho phép

AUy = AU, — AUy

Tiét dien day dan khong d6i trén toan dudng day duge xdc dinh theo biéu thic

3Ry

F=_+ (3.32)
y  UAU,

trong do6: P, — cong suat tdc dung trén doan day thu 1, kW;
I, — chiéu dai doan day thir i, m;
U - dién 4p dinh mic clia dudng day, kV;
AU, — thanh phén tac dung cla hao ton dién d4p cho phép, V;
y - dién dan cha vat lieu, Q.m/mm?’ (d6i véi day nhom y = 31,5 va day dong y=54).

Cin cir vao gid tri cta ti€t dién tinh todn F dé lua chon day dan ting véi thang tiét dién

gdn nhat vé phia trén, sau dé ki€m tra lai hao t6n dién 4p thuc t€ ctia day dan vira chon.
1.4.2. Xdc dinh tiét dién ddy dan theo chi phi kim loai cuc tiéu
a. Puong day khong phdn nhdanh

Tiét dién-cua duong day khong phan nhdnh gom nhiéu doan duge xdc dinh trude hét tir

doan day cuo6i cung (doan thit n):

e
F= 0 AU Zl\/_ (3.33)

P, — cong suat tdc dung trén doan day thi n.
Gia tri cua AU, ciing duge xdc dinh tuong ty nhu & muc 1.4.1. & trén.

Tiét dién cua cdc doan day khac theo biéu thite
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F=F [P (3.34)
Pll

b. Doi vor duwong ddy phan nhanh

Trude hét xdc dinh thanh phan tdc dung cla hao ton dién dp cho phép trén doan day

chungtheo biéu thic

(3.35)

Tiét dién diy dan trén doan dau duoc xéac dinh

__Polo . (3.36)

° y.UAU, ’

P, va [, 1a cong suat tadc dung chay trén doan day chung va chiéu dai cla né.

Chon day déan c6 ti€t dién gan F, nhat vé phia trén va xdc dinh thanh phan tic dung cua
hao ton dién dp thuc 1€ trén doan day dau

Py.ry-ls

AURuu =

Thanh phan tac dung cia hao t6n dién 4p cho phép trén céc doan day phan nhanh
AUy, = AU, — AUy,
Tiét dien day dan cla cdc doan day phan nhidnh duoc xdc dinh tuong tu theo biéu thic

P/ P,1,
- va F') —

' y.UAU, Py UAU,
trong do: P, /, — cong suat tdc dung va chiéu dai cua doan day phan nhanh thit .
1.4.3. Xdc dinh tiét dién thay doi ctia duong ddy theo mdt do dong dién khong doi

Phuong phép xac dinh tiét dién day dan theo mat do dong dién khong doi duoc dp dung
khi thoi gian st dung cong suat cuc dai Ty, nho.
a. Duong day khéng phdn nhanh

Cic budc tinh toan xdc dinh AU, tuong tu nhu cdc phuong phap khac, sau do xac dinh

mat do dong dién khong doi theo biéu thiic
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__ I AU, , (3.37)
\/—?:Zl, cosQ,

J

trong dé: cose, - hé $6 cong suat tuong ung & doan day thii.

Vdi mat do dong dién J, ta xdc dinh dugc tiét dién day dan trén cic doan:

F=—FK==..F=+-. (3.38)

1.4.4. Chon tiét dién day ddn theo dong dién cho phép cua diy ddn

Theo phuong phédp nay tiét dién day dan duoc chon theo diéu kién

]I\’ < IcP

I.,. - dong dién cho phép ting véi timg loai day dan, phu thudc vao nhiét do dét néng cho

phép cua ching.
1.4.5. Chon tiét dién day dan cua mang dién chiéu sing

F:&
AU, %C

(3.39)
trong d6: M,, - tOng momen quy doi cua tat ca cac nhanh, dugc xac dinh nhu sau:
M, = ZM; + ZaM;, (3.40)

trong dé: M; - momen tai cla cdc nhdnh c6 cting s6 lugng day dan véi dudng truc chinh;

M; - momen ta: clia cic nhdnh ¢6 s6 lugng day dan khac véi nhém trén;

M = Pl - momen tai;

AU,,% - hao ton dién ap cho phép, %;

C =1, 10°-hé 56 phy thude vao cintric mang dien, duke chotrong béng 4.pLBT:

o - hé 8 quy doi, phu thudc vao két cau cha mang, cho trong bang 5.pl.BT.

1.5. Kiém tra mang dién khi mé may dong co

AUy=_%0t2u 4, (3.41)
Zn + Zt[d + ch

Zg- 12 tong tr6 cha mdy bi€n dp, ¢ thé xdc dinh theo biéu thic:
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U,% U
Zy= L2 o 3.42
100 V31, 542

trong do: U,%- dién dp ngan mach phan trim cia méy bién ap ;
U,, I,- dién ap va dong dién dinh muc;
Z,,- 10ng trd clia dudmg day c6 thé xic dinh theo cong thic:
Zy =(ry+ jx) = Z,1 (©)
Z,.- tong trd clia dong co khi ma may:

U
Zy = . (3.43)

V3L K,

K, - boi s6 dong dién md may cla dong co.

Gid tri A Uy, phai nho hon 40%.

Trudng hop dong co dién duge cung cap tir may phat déng bo qua dudng day thi hao tén
dién ap tinh theo biéu thiic:

Z Z
AUy = _ ZmT2u 0. (3.44)
Zmp +Z’dd +ch
Z .. - t1Ong trd clia mdy phat.
U
(3.45)

2y = —
" VLK.,

K,. - boi s6 dong dién ngan mach ciia may phat dién.
2. BAI GIAI MAU

Bai 3.1: Hay xéc dinh cdc tham 6 hé thong va so do thay th€ cha dudng day 10 kV ¢6
day dan la AC-50, chiéu dai / = 25 km, khoang cach giita cdc pha la 2 m. Duong kinh trung binh
cua day AC-50 1a 9,6 mm. (r, = 0,48 cm).

Gidi: Dién tro tac dung trén mot don vi chiéu dai

_ 1000 _ 1000

=P 7 = 0,631, Q/km
“TETYF 31750
Suit dién tré cam khdng
x, = 0,144lg De 4 0,016 = 0,144lg %w,om: 0,41Q/km;
I .
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Khoang céach trung binh giita cac pha R X

Dy = iD,,D,,D, = ¥2.2.4=2,52m

bién tro cua duong da i .
1 g day Hinh 3.3. So d6 thay thé mang

R=r/=0631.25=15775Q dien 10kV.

X=x,.=0,41.25=10,25 Q.

Bai 3.2: Hay xdc dinh cdc tham s hé théng va so do thay thé cia duong day 110 kV ¢6

day dan la AC-70, chiéu dai / = 65 km, khoang céch giita cdc pha la 4 m; cdc hé s6 m,=0,85; m,

= 1 va 6 =1; Puong kinh trung binh cta day AC-70 1a 11,4 mm, hay r, = 5,7 mm.
Gidi: Dién tra tac dung trén mot don vi chiéu dai

p_1000 1000 oo on
F yF  317.70

Iy =

Suat dién tré cam khing

+0,016 = 0,44 Q/km

D 504
X, = 0,1441g — 40,016 = 0,144lg
Iy 0,57

Khoang cach trung binh giita cac pha
Dy = YD,,D,.D, = ¥4.4.8 =504 m = 504 cm
Dién trd cua dudng day
| R =r,/=0,45.67 =30,15Q
X=x,/1=043.67=2948 Q
bién dp gidi han

D
™ = 489.0.85.1.1.0.57.1g % =698 kV

Uy =489.mymdr; lg .
d

m, = 0,85; m, =1 va & =1; (theo diéu kién ctia dudng day)
Khi day dan dugc mac theo chi¢u ngang thi dién 4p gidi han & pha giita la

U, =0,96.U,,=0,96.69,8 =67 kV

& pha bien: Uy = 1,06.U,, = 1,06.69.8 = 73,9 kV
. 110
bién dp pha U, =f =635,kV<U,, =67kV
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do d6 khong c6 t6n that ving quang, g, =0
Xdc dinh gia tri dung dan

7.58 7,58

b, = 107 = 107 =
v g D, g 504
T, 0,57
=2,57.10" sim/km

B=b,/=2,57.10°.67=1,72.10" . sim.

T
R X

Hinh 3.4. So d6 thay thé mang dién 110 kV.

Bai 3.3: Hay xac dinh c4c tham s6 hé thong va so dé thay thé cua duong day 220 kV co

day dan la ACO-240, chiéu dai / = 183 kin, khoang cdch giira cdc pha 1a 8,3 m, cdc hé s6 m, =
0,86; m, =0,8 va 8 =0,9. Budng kinh trung binh cua day ACO-240 la 21,6 mm., hay r, = 10,8

mm

Giai: Dién trd tac dung trén mot don vi chiéu dai

Sudt dién trd cam khang

p 1000 _

1000
WS S =——= T 5 an
F yF 31,7.240

=0,13, QQ/km

D 1033
x, = 0,1441g —= + 0,016 =0,144Ig o8 + 0,016 = 0.445 Q/km;

Iy

Khoang cich trung binh gitra cac pha

D, = /D12 D23 D31 = /8,3.8.3.16,6 = 10,33 m= 1033cm

Dién tro cua dudng day

R=r,1=0,130.183=21€Q2

X =X,.0=0,445.183 = 81,48 Q.

Pién ap giéi han

U,, =489.m,mou,lg

1033

Din _ 489.0.86.0.8.09.1 08.1g > =9T43kV

—_
Ty

Y

m, = 0,86; m,=0,8 va d =0,9 (theo diéu kién cuia dudng day)

Khi day dan dugc mic theo chiéu ngang thi dién dp gidi han O pha gitra la

Uy = 0,96.U,, = 0,96.97.43 = 93,57 kV

O phabien: Uy, = 106U, =106.9743=10332kV
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220

Dién4dppha U, == =127,kV>U,, =9743kV
Do dé hao tdn vang quang la
AP, = 0;8 LU, -Uy)* = 0 8 (127 97,43)" =5,64kW /km ;
64 .
go= A 10 =2 =116.5.10" = S/km;
u: - 220°
Xéc dinh gid tr1 dung dan [:IR X
758 .
b, = 758 1o = 107 = 1
1y Do g 1033 — on — o
0 1,08 B
= 2,542.10° S/km

G=g,./=116,5.10"183=21,315.10°, sim ) ‘ _
Hinh 3.5. So d6 thay thé mang dién 220 kV.

B=b,/=2,542.10°.183= 465.10", sim

Bai 3.4. Hay xdc dinh su thay doi dién trd phan khing cha dudng day 220 kV véi day
din maic theo chiéu ngang khoang cdch giita cidc day dan la 8,3 m, néu thay vi ding day
ACO-600 nguoi ta xay dung 2 day ACO-300 cho méi pha, khoang cdch giira cac day dan nay la
35cm.

Gidi: Khoang céch trung binh giita cac pha

D,, = %/Dlz D23D31 =1,26.D=1,26.8 =10,33 m= 1033 cm
Suat dién tré cam khang

=0,144lg I*’+0016 0144lg—106—353+0016 0,417 Q/km;

rd A
Xac dinh gia tri dung dan

7,58 6 7,58
1077 =

D, lg 1033
I, 1,65

b, = 10 =2,72.10" spem

Ban kinh dang tri khi thay 2 day cho méi pha

= Yral’ =y165.35" = 7,6 cm
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Vay di¢n trg cam khdng va dung din ctia dudng day phan pha sé la:

s Dl
X’ =0,144lg =" + 0,016 =0,144lg %w,mé: 0,322 Q/km;
rdl 3
758 . 1758
b, = 107 = — = a
0 . D, 1053 107 =3,57.10
r, © 16

So v6i duong day khéng phan pha thi gid tri x,, giam, con b, thi ting
_0,417-0,32

AXy= 22— 277100 =23.,26%
0,417

Ab, = MIOO =31,25%
2,72

Bai 3.5. Hay xic dinh cdc tham s6 cua so do thay thé mdy bién dp 2 cudn day loai TM-
5600/35

LYY
Giai: R, X,
Theo bang 15.pl [1] ta tim dugc cdc gia tri: ]
Sua = S600 KVA; U, = 38,5kV; Gg iBB
AP, =57 kW; AP,=18,5kW ; —
I, = 4.5%; U, =1.5%
Dién trg cia mdy bién dp Hinh 3.6. So dé thay thé mdy bién dp 2
5 4 cudn day.
R, - APk}J]‘BA _57.385 ;10 26940
S 5600°
2 2 K}
7 = Ul _7.5385%10° 1505y
10085,  100.5600
Xn= \Zs' ~ Ry’ =y19,852 ~2,6947 = 19,67
Dién dan tdc dung ciia may bién dp
G, =P _ 185 _91358.10°S
Uz, 385°
Dién ddn phdn khdng xdc dinh theo bi€u thic
. 4,5.5600
_ 10%Supa _ 4 =170.10% S

B

©100.U%,, 100.38,5°
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Bai 3.6. Hay xac dinh cdc tham s6 cua so do thay th€ mdy bién dp 3 cudn day
121/38,5/11 kV loai mdy TMT5600/110; Ty l¢ cong suat gifta cic cudn day la lIOO: 100:100

Gidi: Theo bang 15.pl[1] ta tim dugc cic gia tri: S5, = 5600 kVA; U, = 121 kV;
AP, =32 kW, AP, =69.5kW: 1,=4.8%: Uy =17%: Uy = 10.5%: Uy = 6%:

Dién tré tac dung cia may bién dp

Y

_ ORUg, 6951210107 o o

S:aa 5600°

Rp

Tir ty 1¢ phan bd cong sudt gita cdc cudn day c6 thé tim duge dién trd tac dung tuong

mg cua cdc cudn day la
R,=R,=R;=05R =0,53245=16,225Q
Xdc dinh dién dp ngan mach cta cdc cuon day
Uic = 0.5.(UicartUsca-Usrn) = 0.5.(17+10,5-6) = 10,75%
Ui = 0,5.(UyertUgrg-Ugen) = 0,5.(17+6-10.5) = 6,25%

Ukll - 0’5'(URC-H+UkT-“_UkC-T) = 0,5( 10,5+6'17) = ‘0,25%

Dién trd cam khang clia cac cudn day cao, trung va ha the

U, Uls 1075.121%.10°
= = =281 Q .
100.S 5, 100.5600

C

Xc=/Z2-RZ = {/281% - 162257 =280,59 Q

Uu..U? 6,25.121°.10°
Zr - k2 nBA - — 163,4 Q ;
100.S ., 100.5600

Xr=yZ2 —R2 = /16347 - 16,225° = 162.6 O

U,,Ukgs -025.121210°

= B = -6'54 Q N = = -
1008, 100.5600 Xi=Zy=-654Q

H

Dién dan tdc dung chia mdy bién dp duoge xac dinh theo biéu thite

AP, 32

Gp=—0 _
Cul, 121

- =2,05.10°S;

Dién dan phan khdng xac dinh theo biéu thurc
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1.%.S 4.8.6300
By= ————a0A = = =19.123.10° S
" 10003, 1001210 T

Nhdn xét: Cac gid tri ctia dién tr& Z va X chénh nhau khong dang ké, nén trong thuc (€
¢6 thé coi Xpa = Z ga

Bai 3.7: Hay xac dinh cdc tham s6 clia so d6 thay thé mdy bién dp 3 cuon day
220/22/11 kV loai may loai TMT-40000/220; Ty lé cong sudt givAd cdc cuodon day Ia
100:100:66,7.

Gidi:

Theo bang 15.pl[1] ta tim dugc céc gia tri: Sy, = 4000 kVA; U, =230 kV; AP, =4l
kW: AP, = 135kW; I,=11,1%; U,c1=12,5%; Uc, = 22%; Upryy = 9,5%:

Dién tré tac dung cia mdy bién dp

AP U? 135.230°.10°
R, = APl _ 230 110 704 0
S2aa 40000°

Tir ty 1é phan bo cong suat gilta cdc cudn day cé thé tim dugc dién trd tdc dung tuong

{mg clia cdc cudn day la
R,=R,=0,5R=0,5.794=397Q
R,=0,75.R =0,75.7,94 = 5,955 Q
X4c dinh dién d4p ngan mach ciia cdc cuon day
Ue = 0,5.(Uyer+Uper-Usra) = 0,5.(12,5+22-9,5) = 12,5%
Uy = 0,5.(Uycr+Upr - Uperd) = 0,5.(12,5+9,5-22) = 0%
Ui = 0,5.(UpcsitUpri-Uier) = 0,5.(2249,5-12,5) = 9.5%
Dién trd cam khdng clia cdc cuodn day

U, U%,  12,5230°.10°
"~ 10085, 100.40000

Xc = 16531 Q

2 2 3
VUi _ 9.5.230%10" _ s 630y

100.S,,,  100.40000

_ UaUpa _ 0.230%.10° Y

" 100S,,,  100.40000

Dién dan tdc dung cia may bi€n dp dugc xdc dinh theo biéu thirc
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_ AP, 54
Ul,. 230

Gy = 1,02.10°S

Dién ddn phdn khdng xac dinh theo biéu thic

_ 1,%S,p4 _ 1,1.40000

- —~=832.10°S
100.U%,, 100230

By

Bai 3.8. Hiy xéc dinh hao tén dién 4p trén dudng day 22 kV lam bang day dan AC-70
dai 47 km, cong suat truyén tai trén duong day la S = 340 +) 225 kVA.

Gidi: Theo bang 17.pl [1] img v&i ma hiéu day dan AC-70 ta tim duoc r, = 0,46 va x,
=0,395 Q /km;

Xdc dinh hao t6n dién dp theo biéu thiic

_Pr+Qx, 360.0,46 +235.0,395
- U - 22

AU 47 =552,09V

Tinh theo phan tran gia tri dinh muc

-3
aU% =AY 10 = 22209107 100 _ 5 514,
U 22

n

Bai 3.9. Hiy xdc dinh hao ton dién dp cuc dai trén duong day phan nhanh 22 kVvéi s6

liéu nhu sau:

Phu tai tai diém B 1a Sy = 385 + j 326 va tai diém C 12 Sc =268 +j 210

B
Doan day OA AB AC 0 %
DaydinAC | 70 | 50 | 35 | o A s,

Chiéu dai. km 15 12 21
> n C
Giai: Tra bang 19.pl. phu luc [1] ta tim duoc
Doan day OA AB AC : Sc¢
r, Q/km 0.46 0.65 0.85
X, © km 0.382 0.392 0.403 Hink 3.7.S0 d6 mang dién bai tap 3.9.

Xéc dinh dong cong suat trén cac doan day:

Dong cong suat trén doan 0A
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Pyr = PtPe = 385 + 268 = 653 kW, tinh tuong ty ta duge  Q,, = 536 kVAT;

Dong cong suat trén doan AB: P,; = P, = 385 kW, tinh todn tuong tu, két qua ghi trong
bang. Hao ton dién 4p trén doan OA dugc xic dinh theo céc biéu thic

| 6530.46+5360.395
U, 22

AU()A: Pr”+ QX

A2=279.337V;

Tinh tuong tu cho cdc doan khdc, két qua biéu thi trong bang sau

P. kW Q.kxVAr | U, kV ., km r,, Q/km | x, Q/km AU. V AU%

AB 385 326 22 15 0,65 0,405 260.645 1.18
AC 268 210 22 21 0.85 0414 300.434 1.37
OA 653 536 22 12 0.46 0.395 279.327 1.27
579.761 2.64

Téng hao 16n dién dp AUs = max[AU,+AU, 5 [AU,+AU, ] = 279,327 + 300,434 =
579,761V

-3
AU% = %Eloo _ 579,761.10

n

100=2,64%

Bai 3.10. Hay x4c dinh hao ton dién I6n nhat trong mang dién chiéu siang 3 pha dai
320m co phu tai khong ddi ximg mac theo hinh sao, biét dong dién chay trén cic pha la
I, =23A, I =20A val. = 17A day pha dugc lam bang day A.35 va day trung tinh la  A.25.

Gidi :

Trudc hét ta xic dinh dién tré cua duong day
R=r,/=092.032= 029 Q
R;=r,./=1728032=041Q

Hao ton dién dp trén céc pha
AU, =1, R+[I,-0,5s+ )] Ry =23.0,29+[23-0,5(20+17).0,41 = 8,61 V
AUg = IR +[I- 0,5 (I, + I )] Ry =20.0,29+[20-0,5(23+17).0,41 =589 V
AUc=IcR + [Ic- 0,5 (Iy + 1, )] Ry = 17.0,29+[17-0,5(20+23).041 = 3,16 V

Nhu vay hao ton dién ap 16n nhat sé la AUy, =AU, = 8,61
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AU% =MIOO = 8‘—61100= 391%
U 220

Bai 3.11. Hiy xdc dinh hao ton dién 4p 16n nhat trong mang dién 10 kV véi phu i
khong déi xitng dau theo hinh tam gidc. Cong sudt cia cic diém tai S, = 68 kVA. S, =120va 5,
=210 kVA hé s6 cosp = 0.8 dudng day duge thuc hién véi day AC-35. Diém tai 1 mac giita pha
A va B, diém tai 2 dugc mac giira pha B va C diém tai 3 - pha C va A; Chiéu dai cac doan day

tuong tmg 1a /,, = 4,3 km, /,, = 2.5 va I, = 2,7 km

Hinh 3.8. So dé mang dién bai 3.11.

Giai: Theo md hi¢u day dan AC-35 tra bang dé xac dinh r, = 0,85 va x, = 0.4 Q/km
(bang 17.pl[1]. Dién tr& cia doan day 01 duge xac dinh theo biéu thic

Ry =10y =08543=336Q; X, =x0.l;=0443=172Q
Tinh todn tuong ty cho cdc doan khéc, két qud ghi trong bang

Xdc dinh phén tac dung va phan khéng clia dong dién cac diém tai

S,.cos 8.0, . )
[ = cosQ _ 6 08:5.4AVa L :S, SInQ _ 680,6=4’08 A
U 10 U 10
Tinh todn tuong tu cho cdc diém tai khdc, két qua ghi trong bang
Dién trg cdc doan day. Q Dong dién cia cic diém taj . A
Rm R|: R23 Xm X}B XZJ Ir/\ﬂ IrBC Ir('/\ Ixz\l’i IxﬁL‘ IxCA
366 | 2,13 { 230 | 1,72 | 1,00 1.08 5.44 9.60 16,80 | 4.08 7.20 12.60
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Thanh phan téc dung cia hao t6n dién 4p
AUz = Z (2145 + 0.5 (lpe + L )T R) =
= (12.5,44+0,5(9,6+l6,8)).3,66+0,5.(9,6+16,8).2,l3 =116,06 V
AU,p= D ([2ian + 0,5 (iypc + ixca )] X))

1
=(2.4,08+ 0,5(7,2+12,6)).1,72+ 0,5(7,2+12,6). L =409 V

AU =AU, + AU, = V116,062 +40,9% = 238 V
AU g = Z ([ 2i,pc + 0.5 (i ap + 1,)]R) +_]Z ([2igge + 0.5 (igan + 1,¢)1X)
= (2.0.6+0.5(5,44+16.8)).3.66+ (2.9.640,5.16.8) 2,13 =231.89 V
AUupc =" ([2ige + 0.5 (igap + 1ic)1X) =
— (27240,5(12,6+4,08)).1,72 + (272 + 0.5.12,6).1 +2.72.1,08 =
=81,84V |

AUge= AU + AU, = /231,897 +81,847 =24591 V
AU ., = Z ([2i,cq + 0,5 (1,4 + 1,50)] R)
(2.16.8+0.5(9.6+5.44))3.66 + (2.16.8+0.5.9.6)2.13 + 2.16,8.2.3 =
= 246,58
AU,cr =Y ([21ex*0.5(i apHsnc)1X)
— (2.12,6+0.5(7.2+4.08)) 1,72 + (2.12.6 +0,5.72).1+2.12.6.1,08 = 87,03

AUga=y/AUZ, + AU, = 1/246,58” +87,032 =261,49 V
Hao t6n dién 4p 16n nhat

AU, .100  261,49.100

= =2,61%
U 10.000

AUCA = AUCA% =

Bai 3.12. Hay xac dinh hao tén dién dp trong may bién dp TM-630/22, biét cong suat
truyén tai trén dudmg day la S =460 +) 375 kVA.

Giai:
Theo bang 12.pl [1], ing v6i mdy bién 4p TM-630/22 ta tim dugc APy = 8,2kW;
Uy=4,0% .

Pién trd cua may bién dp
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AP UZ., 8222%10°
RB = = =

S2aa 630?

2 2 3
_ UG _422%10° 0o

1008, 100.630

B

Xy= \Z5' Ry’ =v3073 10> =29 Q

Xac dinh hao t8n dién 4p theo biéu thic

PR, +QX, _ 460.10+375.29

AU =704,38V
U 22
Tinh theo phan tran gid tri dinh mic
552,09.10~
AU% = AU 100 = 100 = 3.96%
U 22

n

Bai 3.13: Hay xdc dinh hao t6n cong suit va dién nang trén duong day 10 kV 1am bang
day dan AC-70 dai 9,5 km, cung cdp cho moét nha may c6 phu tai tinh toan la S = 550 kVA ,
(hinh 3.9), hé s6 cong suat cos @ = 0,8. Thoi gian stir dung cong suat cuc dai Ty, = 5200 h

Gidi: V6i day AC-70 tra bang 19.pl.[1] ta tim duoc |

o = 0,46 va x,=0,395 Q/km © l
Hao t6n cong suat tdc dung duoc x4c dinh Hinh 3.9. So do mang dién S
bai tap 3.13.
g? 550° )
AP = Frol = . 0,46.9,5.10° = 13,22 kW
S’ 550°
AQ = NE Xol = 5 0,395.9,5.10" = 11,35 kVAr

Viy AS=1322+j11,35kVA

Thoi gian hao tén cuc dai
T=(0,124+ T,,..10"*Y8760 = (0,124+ 5200.10"*)28760= 3633 h
AA = AP.1 =13,22.3633 = 48026,7 kWh.

Bai 3.14. Hay xéc dinh hao ton cong suat va dién nang trén dudng day 110 kV lam bang
day dan ACO-120 dai 85 km, cung cap cho phu tdi tinh todn 12 S = 15 MVA | hé s6 cong suat
coso = 0,85, Thoi gian sir dung cong suat cuc dai T,, = 5200 h.
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Gidi: Tiu ma hiéu day dan ACO-120 ta tim duoc r, =0,27 ; x, = 0,417 Q/km va b, =
2.73.10°° sim/km

P = S.cosp = 15000.0,85 = 12750 kW; Q = S;sing = 7901 kVAr

Da6i voi mang dién cung cap tir 110 kV trd 1én, dién dung giita cac pha va dat c6 gia tri
rat dang k€ nén khi tinh toan cdn xét dén thanh phdn cong suit phian khing do dudng day sinh
ra. Cong sudt phan khing do dién dung cia dudng day sinh ra duoc xdc dinh theo biéu thic

Qc=Ulb,.l=110%2,73.10%.85 = 2,82 MVAr = 2820 kVAr

Gia tri cong suat nay ¢ cudi dudng day bang nira gid tri cia Q tic la Qe = 2820/2 =
1410 kKVAr.

Cong sudt phan khang truyén tai trén dudng day cé xét dén cong suat do dién dung sinh
rasela

Q,=Q-0Qx=7902 - 1410 = 6492 kVAr
Hao ton cong suat tic dung dugc xac dinh

P? +Q? 127507 +6492°
AP= —=>—r,l = -
U? 110

0,27.85.10" = 388,29 kW

_PP4Qt  12750° +6492°

AP = 0.0.415.85.10" = 655,94 KVAr
yr 1102

Vay AS= 38829 + 65594 kVA

Thoi gian hao ton cuc dai

1=(0,124+ T,,,.10 %)*8760 = (0,124+ 5200.10° “?28760= 3633 h
AA = AP.t =388,29.3633 = 23590 MWh.

Bai 3.15. Hay xéac dinh hao ton dién dp trong mang dién goém dudng diy lam bang day
din AC70 dai 14 km va may bién d4p TM-630/22 cong suat truyén tai trén dudng day la S = 460
+j 375 kVA.

Gidi: Theo bang 17.pl [1] ing v6i ma hi¢u day dan AC70 ta tim dugc r, = 0,46 va x, =
0,395 Q /km va theo bang 12.pl [L], ing v6i may bién ap TM-630/22 — AP = 8,2 kW: Uy =
4,0%

S=P+jQ 22kV 04kV
Pién tré cia duong day - @
R,=r1,0/=046.14=6,44Q Hinh 3.10. S,, U,

So d6 mang dién bai tap 3.15.
"X, = X,.1=0,395.14 = 5,53 Q
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Xdc dinh hao tén dién dp trén dudng day

PRy +QX,; 460.6,44+375.5,53

AU =228,92 V=023kV
U 22
Hao ton cong suat trén dudng day
*+Q’ 460% +375° _
ap=? +,Q R, = ——6,44.107 =4,69kW
U’ 22°
2 2 2 2
aQ= T x #0013 555107 402 kVAr
U’ 22

Gia tri cong sut tai cudi duong day
P,=P— AP =460 - 4,69 = 455,31 kW
Q,=Q-AQ=375-4,02=370,98 kVAr
Gia tri dién 4p cudi dudng day :
U,=U-AU,=22-023=21,77kV
Dién tro cua may bién dp

2

_ AP U, _8222°.10° 100

Siaa 630°

Rp

_ U UZ, 422710
100.S 5, 100.630

Xo= {Zg —Ry® =4/30,732 107 =29 Q

Xac dinh hao ton dién 4p theo biéu thic

Zy =30,73Q

_PR,+Q, X, _ 45531.10+370,98.29
U, 21,77

AU

=689,69V

Téng hao t6n dién ap
AUs =AU, + AUy = 228,92 + 689,69 =918.61 V
Tinh theo phan tram gia tri dinh mitc

AU -
AU% =—>100= 918’f’;lo-looz 4,18%
U 22

n

Vi du 3.16. Hiy chon tiét dién day dan cho dudng day ha ap 0,38 kV dai 0,46 km, biét
hao t6n dién 4p cho phép la AU, = 5,5 % ; cong sudl truyén tai S = 34 kVA , he s6 cosg = 0,8
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du kién dung day nhom (y = 32 m/Q.mm?).
Gidi: Theo bai ra ta c6:
P=S.cosp=33.0,8= 272kWva Q=Ssing =204 kVAr

_U.AU, % _ 38055 _

Hao ton dién 4p cho phép AU,, =209V
100 100

Trude hét cho gid tri x, = 0,38 Q/km va xdc dinh thanh phan phin khang cla hao t6n
dién ap
Qx,_ 20.4.0,38.046

AU, = =938V
U 0.38

Thanh phan tic dung: AU, = AU, - AU, =209-9,38=11,52V
Tiét dién day dan
pL _ 27.2.460.

F= _ PL _
Y U.AU, 32.038.11,52.

= 89,55 mm’

Chon day A95 cé r, = 0,34 va x, = 0,303 Q/km (bang 19.pl.)
Hao tén thuc 1€

_27,2.0,34 +20,4.0,303
0,38

AU

0,46 = 18,68 V<AU,=209V

Vay day dan da chon la dam bao.

Bai 3.17. Mot duong day 0,38 kV, cong sudt cia phu tai (kVA) va chiéu dai cac doan
day (km) duoc cho trén hinh 3.11; hé s6 cong suat cosg = 0,83. Hay chon tiét dién day dan theo
4 phuong phap thong dung, cho nhan xét! Biét hao ton dién dp cho phép 1a AU, = 11 %.

A 0,32 B 0,4 C

Hinh 3.11. So d6 mang dién
bai 3.17. S1=39 S, =131

Giai:
a. Cdch 1: Chon tiét dién day dan theo hao ton dién dp cho phép vai tiét dien day din

khong dot theo chiéu dai.

Trudce hét ta xdc dinh cac thanh phan cua cong suat
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P, = S,cosp = 39.0,83 = 32,37 kW
va Q, =S;singp =21,75 kVAr
Tuong tu P, =26,15kW vaQ,= 17,57 kVAr;
Dong cong sudt trén cac doan day:
Saz =S, + S, =(32,37426,15)+)(21,57+17,57) = 58,52 + ] 39,32 kVA
Sac =8, =26,154j 17,57 kVA
Gid tri dién ap cho phép

AU = UAUG% _ 380.11 )
T 100 100

Cho trudc gia tri x,=0,38 Q/km va xac dinh thanh phan phan khang ctia hao ton dién dp

2 0./x. 3932.032+17.57.0.4
AszzQ' iXo _ 0.38= 1961V
U 0,38

Thanh phan hao t6n tic dung
AUy ='AU,,- AUy =418-19,61 = 22,19V

Tiét dién day dan trén toan bo dudng day

ZP.’ 10° (58,52.0,32 +26,15.0,4)10"

F= - 2
PRTITA 32.0,38.22,19 108,17 mm

Chon day A-120 c6r, = 0,27 va x, = 0,30 Q/km (bang 17.pl.) [1]
Kiém tra hao tén thuc €

0> PL+%, Y Ql

U

n

_0,27.(58520,32+26,15.0,4) +0,30(39,320,32 + 17,57.0,40)
0,38

=304 <AU,=
=418V

Vay day dan di chon dédp img yéu ciu

b. Cach 2: Chon tiét dién day dén theo chi phi kim loai mau cyc tiéu

Cdc budc dau ciing tién hanh tvong tu nhu phén a, xdc dinh dugc AUy sau dé xac dinh

tiét dién day dan cua doan BC theo biéu thic
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: v26,15.10°
Fpe=_VPc $1F (0,32.4/58,52 +0,40y/26,15) = 85,16.mm’

Was, 2490 32.0,38.22,19

Ta chon day A95 c6 1, = 0,33 va x, = 0,30 Q/km, (bang 17.pl.) [1]
Tiét dién day dan doan AB:

5 58,52
F,s=Fs |Pan =85.16 = 127,39 mm?
P 26.15

Chon day A120 c6r, = 0,0,27 va x, = 0,30 Q/km

Kiém tra hao t6n thuc té

AU= (Pifor +Qixo ) +(Pyurgs +Quxo)ly _
U

n

_ (58520,27+39320,30)0,32+(26,150,33+1757.0,30).0.40
- 0,38

-3787<U,=

=418 V.
Vay tiét dién dam bao theo yéu cau dat ra.
¢. Cach 3: Chon F theo phuong phdp duong day phan nhdnh: Cic budc dau cling tién

hanh tuong tu nhu phan a, xdc dinh duge AU, sau d6 xdc dinh thanh phan tic dung cia hao t6n
dién ap trén doan day thir nhat:

AUpg ap = AUs = 22,1 = 13,69V

" , [ 261504
Z MiL 58,52.0,32

MULU

1+

Tiét dién dan trén doan AB:

B~ Pasla _58527.0.32.10°
AB —

= =110,9 mm?,
Y UAUg., 320381369

ta chon day A-120 va xdc dinh thanh phan tdc dung cla hao ton dién dp thuc t€ trén

doan AB
_PITOIAB 58,52.0,27.0,32

AU, n= = ==]331V
ABr U 0,38

n

Thanh phédn tic dung cla hao t6n dién dp cho phép trén doan day con lai sé la:
AUp, =AU -AU 5, = 22,19 - 13,31 =8,88 V.
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Tiét dién day dan trén doan BC dugc xdc dinh

3
Pac Ine _ 26,57.0,4.10

=06,83 mm’, ta chon day A95.
Y U.AUpg 32038888

Fpe =

Kiém tra hao tén dién ap thuc té tuong tu nhu phuong phap trén.
d. Cdch 4: Chon F theo mat do dong dién khong doi
Trudc hét ta x4c dinh dong dién clia cac diém tai va dong dién chay trén cdc doan day

P 58,52

| = S—| = = = 107,12 A
T A0 V3.U.cose +/3.038083
6,15
tuong tu lge = 2 =47.87 A
J3.0,38.0,83

Mat do dong dién duoc xdc dinh theo biéu thic

AU, 32.22.19

j=_"7 = - =0,69 A/mm’
ﬁi’ o5 J3(0,32.0,83 +0,4.0,83).10°
]
Tiét dién day dan
" 107,12 , )
Fan= T: 0.69 = 156,15 mm<, chon day A-150
I 4787
Fac= izoigg— = 69,78 mm’, chon day A-70
J ,

Hao t6n thuc t& duogce kiém tra tvong tu nhu cdc phuong phap trén

_ (58520,21+39320,30).032+(26,15.0,46+ 1757031 0,40

AU = |
038 27,56 V < AU,
Vay day dan dugc chon dam bao yéu cau vé chat luong dién 4p.
Két qua tinh todn duge tong hop trong bang sau
Phuong phap ] Poan AB Doan AB AU V
1 A-120 A-120 304
2 A-120 A-95 3787
3 A-120 A-95 37.87
| 4 A-150 A-70 27.56
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Nhan xét:

Bon phuong phdp cho ba phuong dn xay dung khédc nhau: hai phuong phdp gitra ¢6 cung
dap s6 va hao ton dién 4p thuc t€ gan véi hao ton cho phép hon, nén cé thé thdy phuong dn xay
dung dudng day véi 2 doan khdc nhau: doan dau ding day A-120 va doan sau dung diy A-95 la
hop 1y, tuy nhién, dé c¢6 két luan chinh xdc cin phai giai bai todn kinh t& — ky thuat. Trong thuc
t€ tiét dién day dan khong doi theo chiéu dai duong day chi ap dung khi khodng cidch cua mot
trong cdac doan day khong 1n. Vé khoi ludng tinh todn, nhin chung cdc phuong phap déu tuong
duong nhau.

Bai 3.18. Chon tiét dién diay dan cho dudng diay 2 mach dién dp 110 kV theo phuong
phdp mat do dong dién kinh t€, biét cong sudt truyén tai 12 S = 90 MVA, hé s6 cosp = 0,88, thai
gian sir dung cong suat cuc dai Ty, = 4590 h.

Gidi: D61 véi mang dién cao va siéu cao 4p, tiét dién day dan thuong duge chon theo
phuong phap mat do dong dién kinh t&. Trude hét ta can xdc dinh gid tri dong dién chay trong

mach

g
S 9010 236194

= -
mA3.U  243.110

Theo bang 7.3.1. tng v6i Ty, = 4590h dung cho day AC ta tim dugc mat do dong dién

kinh t& j,= 1,1 A/mm’ vay tiét dién day dan sé la
I 236,19
T 1,1

=214,72mm"

Theo bang 17.pl [1] ta chon day dan ACQO-300 c6 ti€t dién chuan la 300 mm’.

Bai 3.19. Chon tiét dién day dan cho duong day 2 mach dién dp 220 kV theo phuong
phdp mat do dong dién kinh t€, biét cong suat truyén tai cho trén so déo (MVA), hé s6
cosp = 0,86 thdi gian sir dung cong sudt cuc dai Ty, = 4500 h.

Gidi: Trudc hét can xac dinh dong dién chay trén cic doan day

(S, +S,) (135+56).10" A B C
I,= 20 = =250,62A > .
T mA3U 243220 ©
3
S, 3010 93484 S, =135 S, = 56

b= AU 243220

< 2 it
Chon ji, = 1.1 A/mm’ (bing 7.3.1) [1] Hinh 3.12. So d6 mang dien bai 3.19.

Xac dinh tiét dién day dan trén cac doan:
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F.p= l_'*B _ 2062 _ 227,84mm” ;
Jki 1'1
ta chon day ACO-300;,
F.p= I_ﬂ = 7?’?8 =66,80mm*; ta chon day AC-70.
Jki ’

Bai 3.20. Chon tiét dién day din theo phuong phdp mat do dong dién khong déi cho
duong day 22 kV, cung cap cho cic diém tai c6 cong suat tiéu thu S, = 780 kVA va §, = 560
kVA, hé s6 cong suit cose = 0,86 hao t6n dién dp cho phép AU, = 4,2%, chiéu dai clia cic
doan day /, = 14 km va /, = 7,6 km, du dinh diing day nhom 161 thép.

Gidi:
A ]I B [+ C
Truée hét ta xdc dinh cdc thanh phin cla ®———P ——>
cOng suat l l
P, = S,coso = 780.0,86 = 670,8 kW S S,

va Qi = Sising = 398 kVAr, Hinh 3.13. So d6 mang dién bai 3.20.

Tucng tu P, = 481,6 kW va Q, = 285,77
kVAr;

Dong cong suat trén cic doan day:
San=95,+ 8§, =(670,8 + 481,6)+j (398 + 285,77) = 1152,4 + j 638,77 kVA
Spe =S, =481,6 +) 285,77 kVA;

Gid tri dién ap cho phép

AU, % 22.10%4,
AU UBUL% 2210742

= ———P 924 V
P 100 100

Cho trudc gia tri x,=0,38 Q/km va xdc dinh thanh phan phan khang clia hao tén dién ap

2 Q,x,l _683,77.14+285,77.7,6
=1

AU, =
X U 22

.0.38=202,86 V

Thanh phan hao t6n tic dung
AUy = AU,,- AUy =924 202,86 = 721,14 V

Mat do dong dién duge xac dinh theo biéu thirc
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v AU 32.721,14
ﬁi  cosor V3(14.0.86 + 7.6.0.86). 10"
|

=0,72 A/mm’

Xdc dinh dong dién chay trén cdc doan day

S, +S,) _ (780+560).
=52 5) (7804360 5 174

l..=
SENEYT J3.22

S, 560

lpe=—— = =14,7A
ViU V322
Tiét dién day dan
I 35,171 )
Fap = %‘*= 0.72 = 49 mm*, chon day AC50 ¢6 r,, = 0,65 va x,,= 0,405
Q/km
e 147 , . , i
Fpe= == = 072" 20,9 mm*, do mang dién cao 4p chi sir dung day dan c6 tiét dién
] ,

tir 35 mm? tr& 1én nén ta chon day AC-35c6 1, = 0,85 va x,=0,414 Q/km
Hao ton thuc t& duge kiém tra theo biéu thic

AU < PasTo + Qs Xo)h +(Poctyy + QueXep )y _
U

n

_(11524.0,65+638770,405.14+(4816.0,85+28577.0,414.7,6
22

= 835,19 V<AU, =
=924V
Vay day dan duoc chon ddm bao yéu cau vé chat lugng dién ap.

Bai 3.21. Chon tiét dién day din

theo phuong phdp kim loat mau cuc tiéu B
cho duong day 35 kV, cung cdp cho céac S
diém tai co cong sudt tiéu thu S, = 1750 /u/'

kVA va S, = 1340 kVA, hé s6 cong suat li A
cos = 0.85 hao tén dien 4p cho phép AU, & ——F

= 4%, chiéu dai cua cic doan day [, = 20;

[, =24 km va [, = 16 km, du dinh ding day

nhom 16i thép.

Gidi: Trude hét ta xdc dinh céc Hinh 3.14. So do mang dién bai 3.21.
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thanh phén cua cong suat
P, = S,cosp = 1750.0,85 = 1487,5 kW
va Q, = S,sinp = 921,87 kVAr,
Tuong tu P, = 1139 kW va Q, = 706 kVAr;
Dong cong sudt trén cdc doan day:
Son=Sy=95,+S,=(1487,5 + 1139)+j (921,87 + 706)
= 2626,5 +j 162787 kVA
S.p =S, = 1487,5 +) 921,87 kVA;
Sac =S, = 1139 +j 706 kVA;
Gia tri dién dp cho phép

UAU_ % 35.10°.4
AU, =—— P =2 = 1400 V

o 100 100

Cho trude gia tri x, = 0,38 Q/km va xdc dinh gia tri cuc dai cua thanh phan phan khéng
cta hao ton dien dp AUy = max[(AU,a+AUxap): (AUx0a+AUgAC)]

C6 thé nhan thay ngay la hao ton trén doan AB 16n hon so véi doan AC, vi vay gid tri
AU, dugc x4c dinh theo biéu thifc

AU, = iQ'JOI -
1=

_ (Qoalo +Qap)).0,38 _ (1627,87.20 +921,87.24).0,38
U 35

=61083 V

Thanh phéan hao ton téc dung
AUy = AU - AUy = 1400 - 610,83 = 789,17 V

Xac dinh thanh phén tic dung cua hao t6n dién dp cho phép trén doan OA

AUg oa = A:JR = A[;] K — = 789.1 _
ZMiLi H\/(P[-l, +l}-lz) l+\ﬁl487.5.24' +1139.16%)
[ 41 =2 Poali 2626.5.20°
MULU
= 385,83V

Tiét dién day dan trén doan OA:
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Poa I _2626,5.20.10"

F,, = _
Y U,AUg,x  32.35.38583

= 125,1 mm?,

ta chon day A-150 ¢6 r,=0,21 va x, = 0,392 Q/km
Xéc dinh thanh phan tic dung clia hao t6n dien dp thuc € trén doan OA
PoaToly  2626,5.0,21.20
U 35

n

AU()Ar =

324,36 V

Thanh phan téc dung cia hao t6n dién dp cho phép tréen doan day con lai sé la:
AU an= AUy ac= AU- AU, = 789,17 — 324,36 = 46481 V:

Tiét dien day dan trén doan AB duoc xdc dinh

P _14875.24.10°
v U, AU, 32.35.46481
va X, = 0,4 Q/km

F = =70,54 mm?’, ta chon day AC-95 ¢é r, = 0,33

Tiét dién day dan trén doan AC duoc xac dinh

E P, 1, ~ 1139.16.10°
Ty U, AUg ,c  32.35.464,81
X, = 0,429 Q/km

=36,05 mm?, ta chon day AC-35 cér, = 0,85 va

Kiém tra hao ton thuc té€

i Piliro; +iQilix0i
AU = 1 | —
U

n

_26265.20.0,21+14875.24.0,33+162783.20.0,392+92187.24.0,40
B 35

= 1367,55< AU, = 1400V
Néu ta chon tiét dién day dan & doan AB 1a AC-70 thi tong hao t6n dién 4p s& 1a 1510V,

tic 16n hon mét chiit so véi gia tri hao t6n dién dp cho phép (1400 V)

Bai 3.22. Chon tiét dien day dan cho
mang dien chiéu sng 380/220V dai / = 300 m l i l l l l i l i
(hinh 3.15) ¢6 sudt phu tai trén mot don vi
chiéu dai 12 p, = 0,15 kW/m, hao t6n dien 4p P
cho phép 1a AU, = 2,5 %, du dinh chon day Hinh 3.15. So d6 mang dién bai 3.22.

0

dong.
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Giai:
Khi phu tai chiéu sing phan bd déu c6 thé coi 12 mang dién tuong duong c6 phu tai tap
trung tai diém giita. Momen tai s€ Ia

po/> _ 0,15.300°
T

M= = 6750 kW.m.

Chon day déng c6 C = 83 (bang 4.pl.BT) vay tiét dién day dan tinh toan la

E__ M 6750
CAU, % 8325

= 33,53 mm’

Chon day déng M-35 c6 F = 35 mm’;

M 6750

_ =232%<2.5%
CF. 83.35

Hao t6n thuc & AU% =

Vay tiét dién chon dam béo yéu cau.

Bai 3.23: Chon tiét dién day dan cho mang dién chiéu sang dién 4p 380/220 V (hinh
3.16) chiéu dai doan OA la 50 m, doan AB ¢6 [, = 125 m va doan AC ¢6 /; = 75 m. suat phu tai
trén mot don vi chiéu dai 1a p, = 0,11kW/m, hao ton dién ap cho phép la AU, = 2,5%. Céc doan
day trén dudng truc tir nguén O dén diém B dugc xay dung véi 4 day din, cdc nhdnh ré AC
thuéc loai 1 pha cé day trung tinh. Du dinh chon day dong.

Giai: Trudc hét ta so bo phan bd

. O /) A [ B
hao ton dién dp cho phép trén cac doan day |
3 . I
nhu sau: trén doan OA 1a AU,,= 1,5%, trén lac —» ¢ ¢ # ¢ ¢
cac doan con lai 1a AU,z = AU, = 1% xac I
dinh phu tdi tinh todn chay trén cic doan |
c —»

day
Pug = po-l; =0,11.125 = 13,75 kW . . : .
Hinh 3.16. So d6 mang dién bai tap 3.23.
PAC= p“.l_'q = 0,1 1.75 = 8,25 kW
Poa=Pan+ Pac = 13,75 +825=22 kW
Momen tai cua cic doan day
Moa =Poa- 1, =22.50=1100 kWm
Map = Pag. 102 = 13,75. 125/2 = 859,38 kWm

Muc=Puc. [ac2 = 8,25.75/2 = 309,38 kWm
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Tra bang 4.pl.BT. ta tim dugc hé s6 C = 83 va bang 5.pl.BT cho a=1,85.

Xéc dinh momen quy déi

My =Moa + Mg + oM, = 1100 + 859,38 +1,85. 309,38 = 2531,72 kWm
Tiét dién day dan trén doan day dau
M, _ 2531,72
cAaU,,  83.1,3

P

F()A =

= 23,46 mm?, ta chon diay M-25

Hao t6n dién dp thuc t€ trén doan OA

5317
AU, = 2 2= 1,22 %
83.25

Hao t6n dién ap trén cdc doan con lai

AUAB = AUAC = AUL’P - AU()A = 2,5 - 1,22 = 1,28 %

Tiét dién day dan cac doan

P 859,38 8,09 mm® chon day M-10
83.1,28
b = 13391;2 = 17,27 mm* chon day M-16 (C = 14, theo bang 4.pl.BT)

Vi du 3.24: Mot dong co  cong sudt 40 kW, cosg = 0,82 , dién ap dinh mirc la
U,pe = 380 V, boi s6 md may k,; = 3,5 duoc cung cap dién tir mang ha dp nhu hinh 3.17. May
bién 4p TM 180/10 cé:

S...= 180 kVA; AP, =4,1kW; U, =5,5%,
Puong day A5S0 dai /=320 m; r, = 0,64 Q/km; x,=0,32 Q/km:
Hay kiém tra diéu kién md mdy ciia dong co.
Gidi: xac dinh dién tr¢ cua cic

10kV 0,38 kV
phan tr mang dién:

|
U U3, 55038107 |—@r

T 100S,,,  100.180 BA ED DPcC

BA

= 0,044 Q

5 5 Hinh 3.17. So d6 mang dién vi du 3.24.
R, _AP U ga = 2,4.038° _

S2,, 10071077
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= 0,011 Q

Xun =\JZ3, —~R2, =10"/0,044% —0,011% =0,043Q

Puong day: Ry, =1,/ =0,63. 0,32 = 0,205Q2

Xw=x,/=0,32.0,32 =0,102 Q;
DPong co : Dong dién dinh mic cia dong co
P _ 40
T BU o cose  +/3.0,38.0.82
U 380

X = - = = 0,846 Q
“TBLLK, V37411435

= 74,114 A

InDC

Zon 4 Zyy = V(0,011 40,205)% +(0,044 +0,102)° =026 O

Zon+ Zut Zo= \(0,011+0,205)> + (0,044 +0,102 +0.846)° = 1,014 Q

Zows * Zas 1002920 100 225623 9% < 40 %
7 N Z A+ 7y 1.014

“mba

AUy, =

Vay ché do khai dong dong co dam bao yéu cau.
3. BAI TAP

3.1. Hay xac dinh cac tham so hé thong va so do thay thé cua duong day 10 kV c¢é day
dan 1a AC-95, chiéu dai / = 42 km, khoang cach gia cac pha la 2 m.

3.2. Hay xic dinh cdc tham s6 hé thong va so do thay thé cua duong day 22 kV ¢6 day
dan la AC-120, chiéu dai / = 30 km, khoang cich giita cdc phala 2,5 m.

3.3. Hay xdc dinh cdc tham s6 hé thong va so do thay thé cia dudng day 110 kV cé day
dan la AC-120, chiéu dai / = 80 km, khoang cach giita cdc pha 13 4,3 m,

3.4. Hay xdc dinh cdc tham s6 hé thong va so do thay thé cia dudng day 110 kV c6 day
dan la AC-150, chiéu dai / = 95 km, khoang cach giita cdc pha 1a 4,3 m.

3.5. Hay xdc dinh cédc tham s0 hé thdng va so do thay thé cua dudng day 220 kV c6 day
din la ACO-185, chieu dai / = 159 km, khoang cich giifa cdc pha 12 8,2 m.

3.6. Hay xdc dinh cdc tham s hé théng va so dé thay thé cua dudng day 220 kV c6 day
dan la ACO-150, chiéu dai / = 137 km, khoang cach giita cic pha la 8,2 m.
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3.7. Hay xdc dinh sy thay doi dién tro phan khang ciia dudng day 220 kV véi day dan
mac theo chiéu ngang khoang céch giita cdc day dan 1a 8 m, néu thay vi ding day ACO-500
nguoi ta xay dung 2 day ACO-240 cho mébi pha, khoang cach giffa cdc day dan nay la 40cm.

3.8. Hay xdc dinh cac tham 6 clia so do thay thé may bién ap 2 cudn day loar TMT-
10000/110.

3.9. Hay xac dinh cdc tham s6 cla sg do thay thé mdy bién dp 3 cuodn day loai TMT-
7500/110; Ty ¢ cong suat giita cac cudn day 1a 100:100:100

3.10. Hay xdc dinh cdc tham $6 cla so do thay thé mdy bién dp 3 cuon day loai TMT-
25000/110; Ty 1¢ cong suat giita cic cudon day 1a 100:100:66,7

3.11. Hay xéc dinh hao ton dién ap trén duong day 10 kV lam bang day din AC50 dai
18 km, cOng sudt truyen tai trén duong day 1a S= 230 +j 180 kVA.

3.12. Hay xdc dinh hao ton dién dp trén dudng day 35 kV 1am biang day dan AC95 dai
76 km, cong suat truyén tai trén duong day 1a S = 860 +j 680 kVA.

3.13. Hay xdc dinh hao ton dién dp cuc dai trén dudng day phan nhanh 10 kVvéi s6

liéu nhu sau:

Phu tai tai diéfm B1a Sy =224 +j 168 vataidiem Cla S =152 +j 114

Poan day OA AB AC
Day dan AC 70 50 35 B
Chiéu dai. km 13 16 10
0 ' A
O Sg

Bai 3.14. Hay x4c dinh hao ton
dién 16n nhat trong mang dién chi€u c
sang 3 pha dai 410 m ¢6 phu tai khong
doi xing mac theo hinh sao, biét dong
dién chay trén cdc phalal, = 19.3A, Iy
= 24.5A va I = 27A day pha dugc lam Hinh 3.18. So d6 mang dién bai tap 3.13.
bing day A-50 va day trung tinh la A-
35.

Bai 3.15. Hay xdc dinh hao ton dién ap lon nhat trong mang dién 22 kV vdi phu tai
khong doi ximg dau theo hinh tam giac. cong suat clia cdc diém tai S, = 250 kVA, S, =287 va
S, = 693 kVA hé $6 cosp = 0,8 dudng day dugc thuc hién voi day AC-50. Diém tai | mac giira
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pha A va B, diém tai 2 dugc mac giit2 pha B va C diém tai 3 — pha C va A; Chiéu dai cdc doan
day tuong iing 14 £, = 3.2 km, 1,, = 1,85 va I, = 3,7 km.

0 loi | O P 2 Iy 3

FF

3.16. Hiy xac dinh hao toén dién dp trong mdy bién 4p TM-400/10, biét cong suit

truyén tai trén dudng day la S = 360 +j 276 kVA.

3.17. Hiy xdc dinh hao tén cong suat va dién nang trén duong day 22 kV lam bing day
dan AC-70 dai 21km, cung cap cho mot nha mdy cé phu tai tinh todn 12 S = 700 kVA , hé s6
cong suat cos ¢ = 0,8. Thoi gian sir dung cong sudt cuc dai Ty, = 5100 h.

3.18. Hiy xic dinh hao ton cong suét va dién nang trén duong day 220 kV lam béng day
dan ACO-120 dai 180 km, cung cap cho phu tai tinh todn 1a S = 50 MVA , hé s6 cong suit cosg
= 0,80, Thoi gian sir dung cong suat cuc dai T\, = 4800 h.

3.19. Hay xac dinh hao t6n dién ap trong mang dién gém dudng day 1am bang day din
AC70 dai 8 km va mdy bién ap TM-630/10 cong suat truyén tai trén dudng day l1a S = 400 +j
300kVA.

3.20. Hay chon tiét dién day ddn cho S7HQ 22 klv 04KV
dudng day ha 4p 0,38 kV dai 0,42 km, biét hao ~ &" |@J[
~ ton dién 4p cho phép la AU, = 10 % ; cong sudt S, U, 1
truyén tai S = 68 kVA , hé s6 cosp = 0,85; du
kién dung day nhém (y = 32 m/Q.mm?). Hinh 3.19. So d6 mang dién bai tap 3.19.

3.21. Mot dudng day 0,38 kV, cong suit
cha phu tai (kVA) va chiéu dai cdc doan day (km) duoc cho trén hinh vé: hé s6 cong suat
cos¢ = 0,82. Hay chon tiét dién day dan theo cdc phuong phap thong dung khéc nhau, cho nhan
xét! Biét hao ton dién 4p cho phép la AU, = 11,5 %;

A 0,3 B 0,25 C

S =45 S, =342

Hinh.3.20. So d6 mang dién bai tap 3.21.
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3.22. Chon tiét dién day dan cho
duong day 2 mach dién d4p 220 kV theo
phuong phidp mat do dong dién kinh t&, biét
cong sudt truyén tai 1a S = 230 MVA, hé s6
cosp = 0,88, thai gian sir dung cong suit cuc
dai Ty, = 4590 h.

3.23. Chon uét dién day din cho
duong day 2 mach dién ap 220 kV theo
phuong phdp mat do dong dién kinh t€, biét
phu tai S, =385 va §, = 105 MVA, cosp = 0,86
thoi gian str dung cong suat cuc dai Ty, = 4500
h.

3.24. Chon tiét dién day dan theo
phuong phdp mat do dong dién khéng déi cho
dudng day 10 kV, cung cap cho cic diém tdi
c6 cong suat tiéu thu S, 385 kVA va
S, = 170 kKVA, hé s6 cong sudt cosp = 0,86
hao t6n dién ap cho phép AU, = 3,5%, chiéu

dai cua cac doan day /, = 9,5 km va [, = 11
km, du dinh diing day nhoém 161 thép.

3.25. Chon tiét dién day dan theo
phuong phép kim loai mau cuc tiéu cho dudmg
day 10 kV (hinh 3.23.), cung cip cho cic diém
tai c6 cong suat tiéu thu S, = 400 kVA va
S, = 230 kVA, hé s6 cong suidt cose = 0,85
hao tén dién dp cho phép AU, = 4,5%, chiéu
dai ctia cdac doan day /, = 12; /, = 8,5 km va
I, = 7,3 km, dyv dinh ding day nhom i
thép.

3.26. Chon tiét dién day dan cho
mang dién chi€u sdng 380/220V dai
! = 160 m (hinh 3.24) c6 suat phu tai trén
mot don vi chiéu dai la p, = 0,25 kW/m,

A B C
T

S,

S

Hinh.3.21. So do mang dién bai tap 3.22.
B

I '

S
Hinh.3.22. So d6 mang dién bai tap 3.24.

A
O

I C

h — >

—Pp

S

Hinh.3.23. So d6 mang dién bai tap 3.25.

TV

Hinh 3.24. So d6 mang dién bati tap 3.26.

O I8 A I B
[ac —>¢ ¢ ¢ ¢ ¢

e

_’

c "

Hinh 3.25. So d6 mang dién bai tap 3.27.
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hao ton dién dp cho phép 1a AU, = 1,15 %, du dinh chon day déng.

3.27. Chon tiét dién day dan cho

mang dién chiéu sang dién dp 380/220 V 10kV 0,38 kV

(hinh 3.25) chiéu dai doan OA la 120 m, |

doan AB cé /, = 50 m va doan AC c6 I, = 30 —I_@l

m. suat phy tai trén mot don vi chiéu dai la BA bo BcC

P, = 0,15kW/m, hao ton dién dp cho phép la
AU, = 1,5 %. Cic doan day trén dudng truc Hinh 3.26. So d6 mang dién bai 3.28.
tir nguén O dén diém B duoc xay dung véi 4
day dan, cdc nhanh ré AC thuoc loai 1 pha c6 day trung tinh. Du dinh chon day nhom.

3.28. Mot qong co cong suat 33 kW, cosg = 0,80, dién ap dinh mic 1a U, - = 380 V,
boi s6 m& may k; = 2,5 duge cung cdp dién tr mang ha dp nhu hinh 3.26. Mdy bién dp TM
100/10 c6: S,p.= 100 kVA; AP, =24kW U, =55 %.

Puong day A35 dai/=350m; r,= 0,92 Q/km; x, = 0,33 Q/km;

Hay kiém tra diéu kién md mdy cia dong co.
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Chuong 4

TRAM BIEN AP

1.CO SO LY THUYET
1.1. Vi tri dat cua tram bién ap

1.1.1. Phuong phap xdc dinh vi tri t6i uu cua tram bién dap

- Trung tdm tdi: Toa do cta trong tam phu tai dugc coi la vi tri cta tram bién 4p va duogc

xéac dinh theo biéu thiic :

X=XZS;‘; Y:%Séy' (4.1)

trong dé6:
X, Y - toa do cua tam tai;
X; ., y; - toa d6 clia diém tai thi i;
S; - cong suat cia diém tai thi i .
- T61 wu vé truyén tai dién ndang:

Pé ¢6 thé xdc dinh vi tri 161 vu dudi géc do truyén tai dién nang ta can xét ham muc tiéu

dang:

\,,:Zsi\f(xj—X)"+(yi—Y)2 — min (4.2)

Toa do cia tram bién dp la cdc nghiém cua hé phuong trinh

- T67 wu theo chi phi truyén tai va phan phoi dién nang:

Ham muc tiéu duoc thiét lap theo chi tiéu chi phi quy doi ¢6 dang:
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M N
Z=Y 2, =X+ - Yz - X Gy, - Y, (4.3)
1=l

i=1
trong dé: z,; - chi phi quy d6i cua mang cung cép tir nguédn thir i dén tram bién 4p;
Zppy - chi phi clia mang phan phéi tir tram bién dp dén diém tai thi j.

Lay dao ham riéng cia Z theo X va Y rdi cho triét tiéu, nghiém ctia hé phuong trinh tim

duoc chinh la toa do t6i uu cua tram bién dp .
M., N - S6 nguén cung cap va s6 luong diém tai.
1.1.2. Chon cong sudt va so luong mdy bién dp
S6 lugng va cong sudt may bién dp dugc xdc dinh trén co s gidi bai todn kinh & ky
thuat.
a. So sanh cdc phuong dn theo chi tiéu chi phi quy doi
Z =pgs Vaa + caAA+Y — min, (4.4)
trong d6: Vi, —von diu tu may bién ap;
p— hé s0 sirdung tiéu chudn va khau hao thiét bi ;
Pas—hé s sirdung hiéu qua va khau hao von dau tur may bién dp ;
Y - thiét hai do mat dién
Y = g Ay = 8 Puls, 4.5)
o day: g, - don gia thiét hai do mat dién, d/kWh;
A,, - dién nang thiéu hut trong nam, kWh;
P,,.cong suat thi€u hut trong thoi gian mat dién t;;

t; - thoi gian mét dién, d6i vdi tram bi€n 4p trung gian t, = 12 va véi tram tiéu thu t, = 24

h/nam.
b. So sdnh cdc phicong dn theo chi tiéu 16ng chi chi phi quy vé hién tai

Gid tri chi phi quy vé hién tai PVC dugc xdc dinh theo biéu thuc

T(.
PVC= ch[s' — min (4.6)

1=0
trong do :

PVC — gid tri chi phi quy vé hién tai, d ;
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B=L. - hé s6 quy doi;
l+1

1 — hé s6 chiét khau;
Tc — t6ng s6 nam cta chu k¥ tinh toan;
C, — chi phi bd ra ¢ nam thi t; d/nam.

Neéu chi phi 6 cic nam C, ='const thi ¢6 thé 4p dung biéu thic

PVC=C, i l =C ( |—(I-f-|')"T¢. ) 4.7)

o+ i
Phuong an ¢6 PVC nho nhat 1a phuong 4n t6i wu.
2. BAI GIAI MAU
Bai 4.1. Hay xdc dinh vi tri dat cua tram bié€n dp trung gian, biét cdc thong tin vé vi tri

va phu tai ctia cdc diém nhu sau

Bang 4.1. S6 liéu bai toan 4.1

Diém tai Cong suat Toa do. km

kVA « ;
: 46 7.4 12
- 52.5 33 5
’ 3 2 23
4 56.3 21 20
> 38 19 >
6 42.7 36 o
7 37 P 35

Gidi: Toa do cuia trong tam phu tai dugc coi 1a vi tri clia tram bi€n dp va dugc xdc dinh
theo biéu thirc:

3 S;x, 46.7,4+52,5.33+35.2+56,3.21+38.19+42,7.36 + 37.22
X = &0it = =

>'S, 46 +52,5+35+56,3+38+42,7+37
1
_ 63984 _ 2081
307.5
go 25 A8
Y's, 3075
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Két qua xdc dinh duge X = 20,81km va Y= 14,26 km . Toa do cic diém tai va tram
bién dp dugc thé hién trén so d6 mat bang xi nghiép

40 — g
30 Lo ................................ .............................
20 | - O .............................

10 20 30 40
Hinh 4.1. So d6 mat bang ba tri cac diém tai va

tram bién 4p.

Bai 4.2. Hay xac dinh vi tri dat cha tram bién ap tiéu thu biét cdc thong tin vé vi tri va
phu tai ctia cdc diém nhu sau

Bdng 4.2. S6 liéu bai todn 4.2

Diém tai Cong sual Toa do, km

kVA X Y
4.6 0.12 0.27
6.8 0.42 0.50

10,15 0,12 0.42

13.45 0.34 0,14
25.5 0.25 0.52

18.25 0.22 0.37
7.5 0.41 0.13
32 0.36 0.27
5.7 0.1 0.12

[—

O |0 | ||| bW

Toa d¢ cua trong tam phu tai dugc coi 1a vi tri cla tram bién 4p va duge x4c dinh theo

biéu thitc:
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_ 4,6.0112+6,8.0.42+10150,12+13450,34+255.025+1825022+7.5.0,41+32.036+5,7.0,1 3
46+68+1015+1345+255+1825+7.5+32+5,7

= w = 0,256
95,15

DSy _ 3332 035

Y- 3's, 9515

Keét qua xdc dinh duge X = 0,256 km va Y= 0,35 km . Toa d¢ céc diém tai va tram bién
4p duoc thé hién trén so d6 mét bang xi nghiép .

Bai 4.3. Chon s6 luong va cong

sudt mdy bién dp cla tram bién 4p 22/0,4 0.6
kV cua mot xi nghiép vdi cong sudt tinh 05 DE]

toan du bdo la S, =900 kVA, hé s6 cong

sudt cosg = 0,82, trong d6 phu thi loai | 04 |t Dot e
va II chiém 60% (m,,, = 0,6), thoi gian Ho o

i dung cng suit cue dai T 51501, 03 I

he 6 tieu chudn va khiu hao p =0,164. oo |
Gid thanh tn that dién nang c, =500 g .
d/kWh; sudt thiét hai do mat dién 0,1 El D
£,=3000 déng/kWh. .

Gidi: Hé s6 dién kin do6 thi ¢6

. _ a2 0 0,1 02 03 0,4 0,5
thé duoc xdc dinh theo biéu thic:

S T Hinh 4.2. So d6 mat bang bé tri cdc diém tai va
==Y = tram bién 4p tiéu thu.
Sy 8760
= 2150 0,588 < 0,75;
8760

nhir vay bién dp c6 thé lam viéc qué tai 40% trong khoang thdi gian cho phép khong qua 6 gio.
Can cif vao s0 liéu cho trﬁ(jc va sO liéu tinh todn ta tién hanh so sanh 3 phuong én:
Phuong 4n I: chon 2 mdy bién dp cong sudt 2x400 kVA.
Phuong 4n II: chon I méy cong suat 800 kVA.

Phuong 4n III: chon 1maéy bién 4p cong suat 1000 kVA.
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Céc tham s0 ciia cac may bién &p nhu sau:

Bang 4.3a. Cic tham s6 mdy bién 4p bai todn 4.3

Spa KVA AP, kW AP,, kW Von diu . 10° VND
2x400 0,84 5.75 196.6
800 1.4 10.5 138
1000 1,17 13 145,9

Xét vé k¥ thuat, cic phuong 4an khong ngang nhau vé do tin cay cung cdp dién: Doi véi
phuong an [, khi ¢6 su ¢ 0 mot trong hai mdy bién dp, mdy con lai s€ phai ganh toan bo phu tai
loai I va II cua xi nghiép, d6i véi phuong 4n II va phuong én I sé phai ngimg cung cap dién cho
cdc ho tieu thu khi ¢ su co trong mdy bién dp. Dé dam bao su tuong dong vé k¥ thuat cla céc
phuong dn can phai xét dén thanh phan thiét hai do mat dién khi c6 su ¢6 xay ra trong cidc may

bién dp. Trudc hét ta kiém tra kha nang qua tai ciia mdy bién ap khi mot trong hai mdy bi su c6.
Phu tai trong thoi gian su ¢c6 mot mdy bién dp bao gdom phu tai loai 1 va loai 11
S. = S,.m,,, =900. 0,60 = 540 kVA

S..
k= S 540
S

=1,35<14
400

Heé s6 qua tai

Nhu vay may ¢6 thé chiu dugc qud tii trong thoi gian su ¢6.

Xdc dinh chi phi quy d6i cla cic phuong dn: Thiét hai do mat dién. Coi su thiét hai d6i
vGi cac phu tai loai III & cdc phuong dn la nhu nhau, ta chi xét dén thiét hai do mat dién d6i véi
phu tai loai I va loai II.

- D61 véi phuong 4n I coi nhu thiét hai bang 0: Y, =0

- DGi véi phuong an I1 va I1I:

Y, = 8n-Pintr = 8- Sicc0s0 .1, = 3000. 540.0,82 .24 = 31,88.10% d/nam:

Xdc dinh ton that dién ning trong cdc mdy bién dp theo biéu thic:

AA = nAP,t + A

P, S,
n(s)t,

1=(0,124 + T\;,107)°8760 = (0,124 + 5150.10*)*8760 = 3577h

5,75 ( 900
400

Phuong 4n I: AA, = 2.0,84.8760 + )23450 = 66777,34 kWh:

Phuong an 1. AA, = 1,4.8760 + 10,5.(%8—8)2 4150 = 59797,54 kWh;
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Tinh todn tuong tu Phuong an 11l cé  AA,, = 52994,67 kWh

Chi phi bii t6n that:
C, =cs.AA, = 500.66777.34 = 40.066.10°d/nim
C, = 500. 59797,54 = 35,88.10°
C, =500.52994,67 = 31,797. 10° d/nam

Chi phi quy déi cta cdc phuong 4n:
Z,=pV+C, +Y,= 0,164 196,6.106 + 40,066 + 0 = 72,50 .10° d.
Zu=pVot G+ Y, =0.164. 138.10° + 35,88 + 31.88 = 90.53 .10° d.
Zin=pVet Co+ Yo=0,164. 1459.10° + 31,797 + 31,88 = 87,75 .10° d.

Cic ket qua tinh toan dugc thé hién trong bang vd.43.b sau:

Bang vd. 4.3.b. K&t qua tinh todn cla cac phuong dn bai toan 4.3

TT Céic tham so Ph. dn ] Ph.dn II Ph. an III
I | Coéng suat tram bién dp. kVA 2x400 800 1000
2 | Tdng vén dau tw. triéu dong 196.6 138 145.9
3 | Tén that dién nang. 10" kWh/nam 66.77 59.8 53
4 | Chi phi bii ton that, triéu d/nam 40,066 35.88 31.797
5 | Thiét hai do mat dién, triéu d/nam 0 31,88 31.88
6 | Téng chi phi quy déi, triéu d/nam 72,50 90,53 87,75

Nhu vay ta thay phuong dn I c6 tong chi phi quy doi thdp hon phuong an Il va phuong
an III. R& rang néu khong xét dén do tin cdy cung cdp dién thi ta rat dé chon nham phuong 4n vi
ca von ddu tu va ca ton that & phuong 4an I déu cao hon & hai phuong dn kia. Viéec lua chon
phuong dn ding 2 mdy bién dp con c6 1gi 1a ¢6 thé cat bét mot mdy khi phu tai qué nho, diéu dé
tranh cho may bién 4p phai ]am viéc non tai do do giam duoc ton thit va nang cao chat lugng
dién. Véi cich chon mdy bién d4p nhu vay ¢ nhitng nam cudi cta chu ky thiét k€ mdy c6 thé lam
viéc qud tai trong mot khoang thei gian nhat dinh, nhung diéu d6 hoan toan khong anh hudng

dén twoi tho cua may.

Bai 4.4. Chon s6 luong va cong sudt mdy bién dp cua tram bién dp 22/0.4 kV clia mot xi
nghiép véi cong suat du bdo dang tuyén tinh theo thoi gian: § = 415+57,66.1, kVA: cosp = 0.8,
trong d6 phu tai loai [ va Il chi€ém 70% (m,,, = 0,7), thot gian su dung cong suat cuc dai

Ty = 5150 h, hé s6 chiét khau i = 0,1; gid thanh ton that dién nang c, =600 d/kWh; suat thiét hai
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do mat dién g,=3000 déng/kWh, chu k¥ tinh toan T=7 nam.

Gidi : Trudc hét ta xdc dinh nhu cdu phu tai & cac nam cta chu ky tinh todn theo ham du

bao da cho: & nam thir nhat
S =415+57,66.t S, =415+57,66.1 = 472,66 kVA,

Tinh todn tuong tu cho cdc nam khdc, két qua ghi trong bang VD.4.4.b. Can cif vao két
qua tinh todn phu tai S, = 818,62 kVA. Tir két qua tinh todn phu tai cdc nam ta cé thé chon méy
bién dp theo 3 phuong 4n sau: PAl: dung 2 mdy 2x400 kVA; PA2: dung 1 mdy 800 kVA va
PA3 dung 1 may 1000 kVA. Cic tham s6 clia mdy bién 4p tra trong s tay thiét k&, dugc thé
hién trong bang vd.4.4.a.

Bang vd.4.4.a. Cic tham sd clia may bién ap bai todn 4.4

Spa. kVA AP, kW AP,, kW Vén dau tv, 10° VND
2x400 0.84 5.75 196,6
800 1.4 10.5 138
1000 1,75 13 145,9

Duéi géc do k§ thuat, cac phuong an khong ngang nhau vé do tin cay cung cip dién:
béi véi phuong dn 1, khi c6 su cd & mot trong hai may bién dp, may con lai sé phai ganh toan bo
phu tai loai I va II cha xi nghiép, con & phuong dn 2 va 3 sé phai ngimg cung cap dién cho cic ho
tiéu thu khi c6 su c6 trong mdy bién dp. Dé dam bao su tuong déng vé k¥ thuat clia cic phuong
dn can phai xét dén thanh phan thiét hai do mat dién khi c6 su ¢6 xay ra & 1 trong cdc mdy bién
ap. Trudc hét ta kiém tra kha nang qué tai cita mdy bién dp khi mét trong hai mdy bi su ¢6 d6i
v6i phuong 4n 1. Phu tai kiém tra 1a phu tai 16n nhét & nam cu6i. Phy tai trong th&i gian su c8

mot mdy bién dp bao gom phu tai loai I va loai II:
S. = S,;.m,,, = 818,62.0,7 = 573,03 kVA
Hé s6 qua tai 6 nam thit nhat
S, 33086
R 400

n

=0,83<14

Tinh todn tuong tu cho céc nam khdc, két qua ghi trong bang 4.4.b.

Ta nhan thay chi cé @ nam cu6i thi hé s6 qua tdi mdi vuot qua gia tri cho phép 1a 1,4 nhu
vay kha nang lam viéc qua tai cia cdc mdy bién dp khi mot trong 2 mdy bi su ¢ ]a hoan toan

cho phép. Xac dinh chi phi cla cdc phuong dn theo cdc nam:
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Thoi gian hao tén cuc dai

1 =(0,124 + T,,10?8760 = (0,124 + 5150.10%28760 = 3577h
Phuong an [:
Xdc dinh t6n that dién nang trong cic may bién ap:
Nam thit nhat:

5,75 ,
.(4;’5)56)2 3577 =29798.72 kWh

AA,, = 2.0,84.8760 +

Chi phi t6n thit & nam thi nhat:
C,=ca.AA = 600.29798,72,34 = 17,88.10°d/nam
Tinh todn tuong tu cho cdc nam va cdc phuong dn, két qua ghi trong bang VD.4.4.b.

Thiét hai do mat dién duoc xac dinh theo biéu thirc (4.5): Coi su thiét hai d6i vdi cdc phu
tai loai III & cac phuong an la nhu nhau, ta chi xét dén thiét hai do mat dién ddi véi phu tai loai I
va loa1 II.

Pai véi phuong dn diing 2 may bién 4p thi coi nhu khong c6 thiét hai Y=0
Dai v6i phuong dn dung 1 mdy bién &p:
Thiét hai & nam dau:
Y, = 3000. 330.0,82 .24 = 19,53.10° d/nam;
Thiét hai do mat dién & céc nim khéc ciing xdc dinh tuong tu, két qua ghi trong bang
VD4.4.b. '
Téng chi phi & nam thir nhat
C=C,+Y=1788.10°d
Tinh todn tuong tu két qua ghi trong bang VD.4.4.b.

Gi trj téng chi phi quy vé hién tai PVC dugc xac dinh theo biéu thie

T -
PVC = chp* — min

1=0)

1 1

= = =O,91
1+1 1+0,l

vOi B

Cic thong s6 16ng hop clia cdc phuong 4n biéu thi trong bang VD3.
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Bdng VD.4.4.b. Két qua tinh todn cdc phuong dn bai toan 4.4.

Phuong an 1: 2 x 400 kVA

t | S.kVA | S.. kVA | AA. kWh | C.10% d Cs p' Cy. P k,
0 | 000 0.00 0,00 196,60 196,60 1,00 | 196,60
I | 472,66 | 330.86 29798.72 17,88 17.88 0.91 1625 | 0.83
2 | 530,32 | 37122 33702.87 20,22 20,22 0.83 16,71 0,93
3 | 587,98 | 411,59 38055.90 22,83 22,83 0.75 17,16 1,03
4 645.64 451,95 42857,83 25,71 25.71 0.68 17,56 1,13
5 | 70330 | 492.31 43108.64 28.87 28.87 0,62 17,92 123
6 760,96 532,67 53808.33 32,29 32.29 0.56 18,22 1,33
7 | 818,62 | 573,03 59956.92 35.97 35.97 0.51 18.46 1.43
318,89
Phuong én 2: 1x750 kVA
t | SkVA | Ssc,kVA | AA, kWh | Y,106,d [C.106.d| CY | Bt | CZ.pt
0 0,00 0.00 0,00 0,00 138,60 | 138,60 | 1.00 | 138,60
1 472,66 | 330,86 | 2718563 19,53 1631 | 3485 | 091 | 32,59
2 | 53032 | 37122 | 31048729 21,92 18.63 | 40,55 | 0.83 | 33,51
3 | 58798 | 411,59 | 3535506 24,30 2021 | 4451 | 0,75 | 34,19
4 | 64564 | 45195 | 4010594 26.68 2406 | 50.75 | 0,68 | 34.66
5 | 70330 | 49231 | 4530095 29,07 2718 | 5625 | 0,62 | 3492
6 | 76096 | 532.67 | 50940,07 31.45 3056 | 62.01 | 0,56 | 34.00
7 | 81862 | 573.03 | 57023.31 33,83 3421 | 68,05 | 051 | 34.92
186,78 358.96 378,40
Phuong 4n 3: 1x1000 kVA
t | S.kVA | Ssc. kVA | AA, kWh | Y.106,d |C.106. d| CT Bt | CIX.pt
0 0.00 0.00 0.00 0.00 14590 | 144,90 | 1,00 | 144,90
1 | 47266 | 33086 | 2624144 19,53 15.74 3428 | 091 | 3207
2 | 53032 | 37122 | 2906601 21,92 17.44 3936 | 083 | 32,53
3 | 58798 | 41159 | 3221533 24,30 19.33 4363 | 075 | 3278
4 | 645,64 451,95 | 35689,42 26,68 21.41 48,10 | 068 | 3285
5 | 70330 | 49231 | 3948827 29,07 23.69 5276 | 0.62 | 32.76
6 | 76096 | 53267 | 43611,88 3145 26.17 5762 | 056 | 132,52
7 | 81862 | 573.03 | 4806024 33,83 28,84 6267 | 051 | 32.16
186,78 339,40 373.57
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Bdng VD 4.4.c. K& qua t6ng hop cia cdc phuong dn so sinh bai todn 4.4.

Tham so Phuong dn | Phuong dn 2 Phuong an 3
Vén ddu tr V. 10°d 196,60 | 138.60 145,90
AA kWh 306289,22 28695924 254372.59
Thiéthai Y, 10°d 0 127,18 172,18
PVC, 10°d 318,89 373.57 378.4

Tir két qua tinh todn & bang 4.4.c, ta thay phuong 4n | ¢6 PVC nho nhat, nén do chinh la
phuong dn tdi wu can xdc dinh. Ta nhan thay ring néu khong xét dén do tin cay cung cap dién
thi ¢6 thé rat dé chon nham phuong dn vi ca von dau tr va ca ton that & phuong 4n 1 déu cao hon
0 phuong dn 2 va phuong an 3. Hon nita, néu ching ta chi xét dén diéu kién S, > S, thi phuong
n lua chon sé 12 mdy bién dp 1000 kVA va trong trudong hop nay tong chi phi tinh todn sé€ la
378,4.10° d. Nhu vay vdi viéc chon hop ly cong suat mdy bién ap, ching ta da tiét kiem duoc
mot luong tong cong 1a 378,4 — 318,89 = 54,86 trieu dong, uic tang thém khoang 17 %. Thém
vio dd, néu ta chon phuong dn dung mdy bién dp 1000 kVA thi hau nhu sudt thoi gian hoat
dong mdy luon ludn 1am viéc non tai, nén sé dan dén nhitng that thoat phu do hé s6 cos bi giam

va lam anh hudng xau dén chat lugng dién nang.
3. BAI TAP

4.1. Hay xdc dinh vi tri dat cha tram bién dp phan phéi bi€t cong suat va toa do clia cic

diém tai nhu sau

Diém tai Phu tai. kVA Toadd, m

S X y
| 2.5 35 2.5
2 15 8.6 15
3 2 27 2
4 43 2.8 _ 43
5 12 25 12
6 31 9 31
7 18 33 18

4.2. Hay xéac dinh vi tri ddt clia tram bién ép tiéu thy, biét toa do va cong suat cua cac

diém tai
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Diém tai Phu tai, kKVA Toado . m
S X y
! 3,75 0.42 0.12
2 5,87 0.35 0,25
3 12,3 0,56 0.22 ﬁ
4 8.76 0.22 0.3
3 15,6 0.5 0.35
6 14,25 0.41 0.52
7 18,32 0.18 0,55
8 10,12 0.1 0,05
9 6,78 0.1 0,43

4.3. Hay chon s6 lugng va cong sudt mdy bién ap 22/0.4 kV cho mot khu vuc ¢6 phu tai
tinh todn la S, = 530 kVA, cos¢ = 0,8, trong do c6 65 % phu tai loai I va loai II (m,,, = 0,65),
thai gian sir dung cong suat cuc dai Ty, = 4870 h. Gia thanh t6n that dién nang c, = 500 d/kWh,
sudt thiét hai do mat dién g, = 3500 d/kWh, hé s6 tiéu chuan va khau hao p = 0,164.

4.4. Chon may bién dp 10/0,4 kV cho mC)t-xf nghiép c6 phu tai tinh todn la Sy, = 405
kVA, cosp =0,8, trong d6 c6 60 % phu tai loai I va loai II (m,,, = 0,60), théi gian sir dung cong
sudt cuc dai Ty, = 4750 h. Gi4 thanh ton that dién nang c, = 500 d/kWh, suat thiét hai do mat
dién g, = 3000 d/kWh, heé s6 tiéu chuan va khau hao p = 0,164.

4.5. Hay chon s6 lugng va cong suit may bién dp cia tram bién ap 10/0,4 kV ciia mot xi
nghiép voi cong suat dy bdo dang tuyén tinh theo thoi gian: S, = 169 + 29,6.t, hé s6 cong suat
cosg = 0,8, trong d6 phu tai loai I va II chi€ém 65% (m,,, = 0,65); thoi gian sir dung cong suit
cuc dai Ty = 4750 h. Gid thanh t6n thit dién nang c, = 500 d/kWh; suat thiét hai do mat dien
2,=3000 dong/kWh, chu k¥ tinh todn T = 7 nim, hé s6 chiét khaui=0,1.

4.6. Hiy chon s6 lugng va cong sudt may bién 4p cla tram bién ap 22/0,4 kV cha mot xi
nghiép véi cong suat du bdo dang tuyén tinh theo thdi gian: S, = 357 + 33.t, cosg = 0,8, trong do
phu tai loai I va II chi€ém 63% (m,,, = 0,63); thoi gian sir dung cong suat cuc dai Ty = 5000 h.
Gié thanh t6n that dién nang c, = 500 d/kWh; sudt thiét hai do mat dién g,,=3000 déng/kWh,
chu ky tinh todn T = 7 nam, h€ s6 chi€t khau i =0,1.
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Chuong 5

TiINH TOAN NGAN MACH

1.CO SO LY THUYET
1.1. So do thay thé tinh toan

So d6 thay thé tinh todn 1a so d6 mach dién ma cdc phdn tlr cia hé thong duoc thay bang
cac dién trd (d61 v6i may phat, bang dién trd va suat dién dong).

Cong thic xdc dinh dién trd clia cdc phan tr HTD

TT Céc phdn tr Hé don vi ¢6 tén, Q Hé¢ don vi tuong doi
| Hé thon 2
. & Xu= UCb Ko = Sen
L S Sk
k
. ] )
2 May pha[ me — X; Uch me, = X i
Sm]' mp
3 May bién dp AP, U2 AR, S,
Rn = Kb RB' = 2
Sz, SBa
U U 2 _ U k Sth
k™~ ¢b B —
B 100.S,, 100Sg,
X = \’ Zzo - sz
Xn = Z% - R?’ » B B
4 Dudng day U h
Ru = rol L,,h Ryye =1l 3
3 d
2 cb
ch Xd‘ Xol
X =Xl = e 3
d
ang dié U 1
5 Khéng dién X = X, kd X = X, leb
NE) kd kd
6 Phu tai 5?2 - S
) " cb X .= x ¢
Xn= Xy " a S,
pt
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Trong cdc cong thuc trén:

S, - cong suat ngan mach cia hé théng (néu khong biét trudc S, thi c6 thé coi S, = S,

cua mdy cat tong cha mang dién can tinh todn ngan mach), MVA;
Se - cONg suat co ban, MVA;
U, - dién dp co ban, kV;
U, - dién dp dinh mic cua duong day, kV;
I, - dong dién co ban, kA,
Sy - cOng suat dinh mic ciia mdy phit, MVA;
Spa - cOng suit dinh mitc cha mdy bién dp, MVA;
Uga - dién ap dinh mifc cia mdy bién ap, kV;
X", - dién tro siéu qua do doc truc may phat;
U, -dién d4p ngan mach cta mdy bién ap, %;
AP, - hao t6n cong suat ngan mach trong mdy bién 4p, MW,
X,q - dién trd tuong doi cia cudn khing dién ;
Iy, Xo - suat dién trd tic dung va phan khdng ctia dudng day, Q /km;
[ - chiéu dai dudng day, km;
U, L - dién dp va dong dién dinh mifc cha khang dién, kV va kA.

DGi clia mdy bién dp 3 cudn day, cic gia tri dién 4p ngan mach cua timg cudn day theo

céc biéu thic sau:
U,. = 0,5(U, i tUier-Uierds
U, =0,5(U, 4+ Ui cr-Uraw)s
U = 0,5(U, i+ U= Ui or)-
Suat dién dong clia phu tai trong hé don vi ¢6 tén duoc xéc dinh theo biéu thic
En=U \/Zcosq))2 +(SInQP — Xpys )2

Heé don vi tuong doi:

U U I, x
Eps = ,_ 2 (— sing— Nty
Pt (U cos @) (U Sin@-— )

¢b b ch
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trong do :
U - dién ap trung binh noi dat phu tai ;
X - dién trd cua phu tai trong hé don vi tuong doi.

1.2. Bién doi so do

-Machnoi tiép: Xy =X, + X, +... + X,

- Mach song song: Xy = 1

/X, +1/X, +..+1/X,

V&i mach 2 phan ur: X = XXI.X)E
1 A,
X, X,.X,

Véi mach 3 phan ti: X =
X, X, + X, X, + X, X,

Suat dién dong twong duong clia n ngudn song song
E,g, +E,g8, +...+E, 8,

g t8y+...+8,

E(d =

. 1 1
VOl Bl=— 82= — 8= 0
ZZI ZZZ ZZn

Bi¢n déi sao-tam giac va nguoc lai:

X X, X
X,2=X,+X2+X'X2;X”=X,+X3+x' L X=X+ X+ 22
3 X, t
X = X2 Xys LV X1 Xp X, = X5 X3
= . X, = X, =
l X, + X3+ Xp X + X3+ Xy X+ X3+ Xy,

1.3. Tinh toian ngan mach 3 pha
1.3.1. Gid tri dong ngdan mach 3 pha

E,
1= 2o
kX

trong d6: E,, - suét dién dong tdng hop img véi dién ap pha;
ZkY - tong trd ngén mach.
1.3.2. Gia tri dong dién xung kich

ixk = kxk \/EI:(B)
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trong dé: k., — hé s6 xung kich, phu thudc vao ty s6 X/R cho trong bang 6.pl.BT.
Néu khong biét gid tri chinh xdc cia ty s6 X/R, thi d6i véi mang cao dp 6 thé coi
Ky =18vamanghadplacoik, =12

1.3.3. Gid tri hiéu dung cua dong xung kich

Ly = lgk +Iﬁck = ](k”\/] + 2(k —-])2 = [L”qu

Hé s q,, phu thudc vao noi xay ra ngén mach. Cdc gid tri cla k,, va q, c6 thé 14y gin
ding theo bang 7.pl.BT

1.3.4. Cong sudt ngdn mach

Sc= V3 UI{)

1.4. Tinh toan ngan mach khong déi xing |
1.4.1. Dién tro cua cdc phan tu ¢ ché'dé ngdn mach khéng doi xitng
* Dién tro thir tu thudn: 7, =7,
* Dién tro thir tw nghich: Dién trd thit tu nghish cua cac phan tir (trir may phdt) bang
dién trd thit tu thuan, (Z,=Z,). Dién trd thit ty nghich ctia mdy phat phu thudc vaoe loai mdy:
- Mdy phit cuc 161 : X, = 1,45x",.
- M4y phat cuc 4n : X, =1,22x",.
* Dién tro thit tu khong: Thanh phan tic dung ctla dién trd thit ty khong & tat ca céc

phan tir bang thanh phan thit tr thuan, (R,=R,), thanh phan phan khéng thi ty khong cta may
bién 4p c6 thé x4c dinh gan ding trong khoang

TN

SnBA SnBA

Thanh phan phan khdng cta dién trd thit ty khéng cua dudng day phu thudce vao:
- Duong day 1 mach cé day chong sét: X, = 2X, .

- Pudng day 1 mach khong cé day chéng sét: X, = 3,5X, .

- Pudng day 2 mach c6 day chong sét: X, = 3X, .

- Pudng day 2 mach khong c6 day chong sét: X, = 5,5X, .
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Do c6 3 thanh phén thir ty khong clia 3 pha chay trén day trung tinh nén dién tro day
trung tinh phai tang 1én 3 lan, (Z,,;=3Z)).

1.4.2. Xdc dinh dong dién ngan mach khéng déi xiing
Dong dién ngan mach khong déi xiing dugc xdc dinh theo biéu thiic téng quat sau:

. m(i)E
s,
Z +AZ"
trong d6: E - suat dién dong dién ap pha;

m" va AZ" - cdc hé s& phu thudc vao dang ngin mach khong déi xiing.

D61 véi truong hgp ngén mach hai pha

ﬁEZ _ﬁEZ_\/E If)

[(2)= —
“ Zy+Zy, 225 2

Cac hé s6 m™ va AZ" cua c4c dang ngan mach

Loai ngan mach ky hiéu m"’ AZ')
3 pha 3) l 0
2 pha 2) 3 Zx,
1 pha (1) 3 Zsr+ Zsy
2 pha - dat (1.1) J3_ 3Z 5.7 10 Z5:Zs,
(Zsa +Z50)° Zgy +Zyy

1.5. Tinh toian ngan mach trong mang dién ha ap
1.5.1. Dong ngdn mach 3 pha

Trong mang dién ha 4p dong ngan mach 3 pha ciing dugc xdc dinh tuong trr nhu &

mang dién cao ap

@9l

V=%,

k ZZ

trong dé: E; - suat dién dong quy vé dién 4p pha;
Zs - toéng dién trd ngén mach.

Néu c6 dong co dong bo méc truc tiép tai di€ém ngan mach thi gid tri clia dong ngén
mach s& tang thém do c6 thanh phdn cta dong dién tir dong co nay. Gid tri dong dién cla dong

co duge xé4c dinh theo biéu thic:
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- Pdc
" \/EUdchOS(pdu

I

7

trong do: P,. - cong suat dinh mirc cia dong co;
U,. - dién ap dinh mic cta dong co;
N, cos @ - hé s& hiéu dung va hé s6 cong suat cua dong co.
Dong xung kich tir dong co:
iy = V2 .4.51,.
Luc d6 gid tri chia dong ngan mach sé la
I, = [‘k-“+ Iy
Vadong xung kich i, =i, + Iy
1.5.2. Xdc dinh dong ngan mach 1 pha

3.0,95.E,
L)+ 25y + 2y,

(M _
I'=

trong d6: Zs, , Zy, , Zs, - t6ng dién trg thit v thuan, thit ty nghich va thd te khong ¢6 ké ca dién
tro phu.

Néu khong ké dén dién trd phia cao ap va dién tré clia cac thiét bi phu thi c6 thé xic

dinh téng trd ngan mach mot pha theo biéu thirc sau:

Zs = (3R, +6R, ) +(2X, + Xy +7X, )}

Khi d6 dong ngan mach mot pha sé 1a

[~ 3095E,
z
2. BAI GIAI MAU lll;(v 10.5kV y
N' | NzJ
Bai 5. 1: Tinh todn ngan mach 3 pha @ ﬂ/@| ?
tai diém N, va N, trén so d6 mang dién (nhu HT  DDI BA bD2

hinh 5.1) duoc cung cap tu hé thong cé dién dp
khong déi la 115 kV va cong suat ngan mach 1a Hinh 5.1.a. So d6 mang di¢n bai todn 5.1.

950 MVA, dudng day cung cap DDI dai 70 km, duoc lam bang day AC-95, dudmg day phan
phéi dai 5,3 km bang day AC-50, mdy bién dp ma hiéu TMTH-6,3/110 ¢6 cong suat dinh miic

S.sa= 6,3 MVA, dién 4p ngan mach U, = 10,5%. (Giai theo hai hé don vi)

142



U, Xi/0,116 R, /0,192 X,,/0,247 }(M/I,838 Ry/3,392 X/ 2,078

&Y Y] W\F\’\_
N }/Nz

|

b)
E[d Zk}/0§4]- Eld Z]\2/5,58 1
O— o
NI / N2
Hinh 5.1.b. So d6 thay thé tinh todn trong hé don vi ¢c6 tén bai 5.1.
Gidi:

a. Giai trong hé don vi ¢é tén
Trudce hét can thiét lap so do thay thé (hinh 5.1b), chon dién dp co ban 1a 10,5 kV:

Xac dinh dién trd cia cdc phan tir: Can cif vao ma hiéu cua day dan ta tra bang tim céc
gid tri (bang 17.pl) [1].

AC-95¢c6r,=0,33 vax,=0,415Qkm ; diy AC-50cé 1, = 0,64 va x,=0,392 Q/km

. , Uz 10,5°
-Piéntrdcuahé thong: X, =X, = —* = 5 =0,116 Q

kht

- bién tro dudng day:

=T [ ) —03370 105} =0,1920
15

2
10
Xa1 = Xoil ] ={0,423.70. ’5] = 0,247 Q
dl L5 '
/
Ry, = 1., ] =(,64.5,3. 105] =3,392 O
05
42
U,
X = Xo -, ¢ =0,392.5,3.=2,078 Q
Uy,

U,.UL 105.105°
_ . n 2 . fat 2 . X - k ch = ! ’ = 1 ,838 Q
Dién tré mdy bién ép:  Xga 1005, 100.6,3

Dién tré ngin mach dén diém N;:
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Zo = JRY, + (X, +X,,)° =40,192% +(0,116 +0,247)? =041 Q

bién trd ngan mach dén diém N2:

Zk2=\/(Rd| +Ruz)2 +(Xp, + Xy +Xpa + Xy ) =

= \5,192+ 33927 +(0,1 16+ 0,247+ 1,838+2.078% = 5,581 Q

Dong dién ngan mach 3 pha tai diém N, img véi cdp dién dp co ban:

I(]) _ Uch 10’5

‘3z, J3.041

Gid tri dong ngin mach thuc t€ tai diém xay ra ngin mach

I(kulz) — Ifn) h = 14,756_10;5 =1,347kA
U 115

d

= 14,756 kA

Heé s6 xung kich k,, dugc xac dinh phu thuoc vao ty 1é X, /R,
X =X + X, =0,116 + 0,247 = 0,363 Q
R,=R;=0,192 Q3 , vay X,,/R,, =0.363/0,192 = 1,884
tr d6 ta tim duge k., = 1,198 (bang 6.pl.BT).
Gid tri dong dién xung kich:
e = V2., 9= V2 .1,198.1,347 = 2,283 kA

Gia tri hiéu dung cia dong xung kich:

L= 12 Jiv2wk, -1 = 1.347. VI+2.(1198 - 1) =14 kA
Cong suit ngdn mach: S,, = V3.UI% = V3. 115.1,347 = 268,362 MVA.

Dong dién ngdn mach 3 pha tai diém N, img v6i cap dién 4p co ban:
1) = U, _ 10,5
J3Z,, 35581

H¢ s6 xung kich k,, dugc xdc dinh phu thudc vao ty 1é X,,/R,,

= 1,086 kA

X2 = X + Xy + Xpat X;;= 4,28 Q
Rp=R,+ Ry, =3,58Q, vay X, /R,,=4,28/3,58 = 1,19
tir d6 ta tim duoc k,,, = 1,12 (bang 6.pl.BT);

Gid tri dong dién xung kich:
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e = V2.k, o I8 = V2 .1,12.1,086 = 172 KA:

Gia tri hiéu dung cua dong xung kich:

e =10 J1+2(k, -1 =1,086.\1+2.(1L12-1)? =1,1 kKA

Cong suat ngan mach:

= V3.UIY = J3.105.1,086 = 19.75 MVA.
b. Gidi trong hé don vi tuong déi
Trudce hét ta chon cdc tham s6 co ban:

Se 100

S.» = 100 MVA; U, = 10,5kV; 1, = _
J3U, +3.105

=35,5 kA.

Xdc dinh dién tro cua cac phan tr:
- Dién trd cua hé théng :

Sar, 100 _ 5105
Sy 950

Xhl* =
- Dién trd dudng day:

O —
= 0,175

Ry =140,
dl

U, Xu/0,15 Ry./0,175 Xd../0.224/ Xpar/1,838  R;,/3,077 X5/ 11,884
@_m

N, ¥ N,
N,

N o
By Z-/5.06

@—
By  Z/0373

Hinh 5.1.c. So d6 thay thé tinh todn bai todn 5.1 trong hé don vi tuong déi.

Xy = ko 22 2042370, 190 _0.224;

U2, 1157
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Seh 100

Ros =1, —— =0,64.5.3. =3,077
a2 0282 Uﬁz 10’52
Se 100
Xd'Z‘ b— x"|.1| ‘[—Jz_ - 0,392.5,3 52 = 1,884

d2 ’

- Dién trd may bién édp:
_ U,S, _105.100
T 1008, 10063

= 1,667

Dién trd ngin mach dén di€ém N,:

Zoe = R2, +(X,, +Xy)? =01752 +(0,105+0,224)* = 0,373

bién tré ngin mach dén diém N,:

Zk2'=\/(Rd| +Rd2)2 +(Xp + Xy +Xpa +Xd2)2 =
2 J(0,175+3,077) +(0105+ 0,224+ 1,667+ 1,884)? =5,062

Dong dién ngin mach 3 pha tai diém N1 ting véi c4p dién 4p co ban:

I, 55
I == = 14,756 kA

~Z,. 0373
Gia tri dong ngan mach thyc (€ cap dién ap ngin mach

Ys 1475610
d 115

03y _ 1(®

kl = 11347 kA

Dong dién ngan mach 3 pha tai diém N,:

[ _ L 3,5

k2 — Zkz* = 5,062 = 1,086 kA

Nhan xét: Ca hai phuong phép déu cho két qua nhu nhau, c6 thé nhan thdy phuong phap
dung hé don vi tuong d6i kha thuan tién, dac biét khi giai bai todn véi so dé phiic tap.

Bai 5.2: Hay tinh todn ngan mach 3 pha va 2 pha tai diém N cho trén so d6 hinh vé.
Mang dién duoc cung cép tir hé thong 6 cong sudt vo cung 16n véi cong suat ngan mach
St = 1540 MVA, duong day cung cdp 110 kV dai 45 km duge 1am bing day AC-120 (r, =0,27
va x, = 0.415 Q/km), mdy bi€n 4p md hi¢u TMTH-4/110 c6 cong suat 4 MVA, dién ap thit cap
Usaz = 6,3 dién 4p ngan mach U;=10,5%, cudn khang dién c6 cc tham s& U,, = 6,3 kV, Ly =
0.5 kA va x,, = 0,05; may phdt cong suat S, = 15 MVA, dién trd siéu qua do x*’ = 0,125, suit
dién dong E = 6,8 kV, dién dp dinh miic U, = 6,3 kV.
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115kV 6,3kV MP

o] @:C"")

HT PD BA Kb N

Hinh 5.2.a. So d6 mang dién bai todn 5.2

Un  Xur/0.026  R,/0,036 XJ0056  Xp /1,042 X,,0/0,33]
&Y Y —

X, /0,364
E, Z/1,124 X /0331 E._,
F
X, /0,364
E(d Zk/0,62 N
A— Y
N

Hinh 5.2.b. Su d6 thay thé tinh toan trong hé don vi ¢é tén bai todn 5.2.
Gidi: Thiét 1ap so d6 thay thé hinh 5.2.b,

Bai todn s& duoc gidi trong hé don vi c6 tén: Trudc hét ta chon cap co sd 1a 6,3kV. Vi
gid tri dién trd tic dung clia mdy bién dp nho hon nhi€u so v6i dién trd phan khang, nén dé don

gian ta c6 thé coi Zg, = Xpa. Pién trd clia cdc phdn tir duge xédc dinh nhu sau:

2 6,32 ug
X,= Y =22 20,026 Q Ry= rd —=> =0,27.4553,2=0,036
S 40 Uj 115
U, uU? 2 U3
= ke 10563 -1 042 X=Xl —3 =0,415.45 630,056
10055, 1004 Uj His
X = Yo =0.125 63 =0,331 K= 3 24 7005920364
IS . IS RNET J3.05
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Zs) =R3+(X,, + Xy + X + X )" =

= J0.036% + (0,026 + 0,056 + 1,042 + 0331)* = 1,124 ©
gs,=1/Z5, =1/1,124 = 0,89
gop =1/ X, =1/0,331 = 3,021
Suat dién dong ciia hé thong quy vé cap co s Eyr = 6,3/V3 = 3,64 kV;
Suit dién dong cia mdy phét quy vé dién 4p pha E,,=6,8/N3=393 kV
Suat dién dong tuong duong

£ - iz *Enplop 364089 +3933021

=37kV
By + 8o 0,89 + 3,021

Zo = 1/( g5, + gp) = 1/ 3911 = 0,256 Q

Z, = Zy + Xa = 0,256+ 0,364 = 0,62 Q
I¥=Ey X, =3,7/0,62 =597 kA
1{9=0,871{"= 0,87.598 = 5,2 kA

iy =2,551"=12,55.598 =1522 kA

L= Qu. IV = 1,52, 5,98=9,1 kA;
S.=v31PU= 3.5986,3 =6524 MVA.

Bai 5. 3. Hay tinh todn ngin mach ba pha tai diém N1 va N2 trong mang dién cho trén
s0 do (hinh 5.3.a).

Cac tham s6 cua cac phén tir duge cho trong bang sau

Phan tr Cac tham s6
HT U=115kV S5,=860 MVA
BA TMTH-16/110 115/10,5kV Spa=16 MVA U, =10,5%
MP E.,=11kV Sn=20MVA x"", 0,125 U,,=105 kV
bD 1 AC-120 U=115kV l, =45km r=0.27Q%k | x, 0.410Kkm
m
bD2 AC-70 U,=10.5kV l,=5,5 km r=0.46Qk | x.,=0.38Q/km
m
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HT 115kV 105
O———H

N, N

@_

Hinh 5.3.a. So d6 mang dién bai todn 5.3.

Ey X,/0,128 Z,/0,184 /XBA/O,724 Z.,,/0,315

Exr  Z,/0,312 Xy/1,413 E,

E.s  Z./0,256

By 741,036 7.,/0,315

Evr  ZJ0413 Z,/0315

Emp  Xup/0,689

Z,,/3,697

Hinh 5.3.b. So d6 thay thé tinh toan trong hé don vi ¢6 tén bai toin 5.3.
Giai: Ta giai bai toin trong hai hé don vi cd tén va tuong doi. TruGe hét ta chon céc

VAU, V3.105

hod viéc tinh todn ta dp dung phuong phap gan ding tinh gid tri dién tr& cua dudng day Z, = z,,./,
V6i z, =10 + x} :

D6 véi day din AC-120 2, = 10,27 + 0,417 = 0,49 Q/km;
Déi véi day din AC-70 7, = 40,467 +0,387 = 0,597 Q/km.

tham s6 co ban S, = 100 MVA, U, = 16,5kV, I, = =5,5 kA Dé don gian

149



Céc tinh todn dugc trinh bay dudi dang bang

Ph. tir | T.s6 He don vi c6 tén He don vi wong déi
HT | X, ' 2 2
h _ Ucb =10,5 = 0,1289 h|.=SLb=—l'92=O,ll6
Sk S., 860
BA X 2 2 u,S
BA U I(Ucb = 10,510.5 = 0,7249 pASS M_ = ]0,5 100 =0’656
100.S;, 16 100S;,  100.16
MP | X 2 2 S 100
xdnUcb =0,125]0’5 =0‘6899 me.zxd" cb =0’125—=0,625
P S.p 20
bD1 | Z S
. Zo,.1, (hy =0,49.45( 10,5 )2 =0,184 Q Z,v=2y.1, ;; =0,49.45. —]0—02 =0.167
U 115 Uy, 115
di d
bD2 | Z 0,5 S 100
N xm.zz(U_c_b)2= 0597.45(122)223135Q | Zp= 2.1, —¢ =0597.45— =
£ )3 Uy, 10,5
=2.978
Tinh todn ngdn mach tai diém N,
D.tro Z,=X,+Z,,=0,12840,184= 0,312 Q Z,.=0,116 +0,167= 0,283 Q
Z, = Xyt X, = 0,72440,689 = 1.413Q | Z,. = Xp+X,,,. = 0,656+0,625 = 1,281
Dién dan g 1 1 ] ]
& == =3,2 g+ = = —_3,53
Z, 0312 Z. 0312
1 ] 1 1
g, = — =——-=0,707 .= =— =078
2T 7, 141 g 128
D.tr6 nm Z, 1 1
' = = 0,256 Q L. : = 0,232
gl +g2 332+0,707 glt +g2. 3,52+0,78
Sd.d HT E U 10,5 E =1
nr ~es _ 1Y =6,062 KV Fy pd
B33
Sd.d MP Enw E
mi mP —l'l"=6,35kv m]"_—_EmP _ ]] =105
V3 3 Ug 105
Sd.d El E.e. +E .
d hi 81 mp £ =6,ll4 KV EkP:Eh'..gl. +Emp°'g2' =l’01
gl + gZ glt + 82'
Dong (5 Ey _ 6114 E
kI.CB wo_ 911% = 239kA we 1o 101 55_539kA
nm.CB Z,, 0256 Zo ® 0232
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Tinh todn ngdn mach tai diém N, (ti€p theo)
Dodng nm (M U 10,5
L 10 2B _239-2 _51gkA
Ug 5
Ei’i':i i V2 kg IV =12 182,18 =556 kA
G.tri L 13 _
hdung Que 14 = 1.52.2.18 =332 kA
Csudtnm | $y V3U. 19 = V3 .1152,18 = 434,69 MVA
Tinh todn ngdn mach tai diém N,
Z, X, 47+ Xg= = 0,128+0,184+0,724= 1,036 Q Z,,=0,116
+0,167+0,656= 0,94
bién dan céic | 1
nhénh & Bx= ——]-— = : =0,965 S 8= = L =1,06
Z, 1,036 Z. 094
g=_1 __ 1 _j1a455 gt oL
X,, 0689 X 0,625
1,6
D.tré t.duong Zy 1 1 — 04130 1 B 1
g,+g, 0965+145 gw+E5 L06+16
= 0.375
D.tré nm Ze Z+ 2, = 0,413+ 3283 =3,697 Q Z,,.=0375+ 2,978
=3,353
Sd.d t.duon E. E g.+E ¢ E.p.
g .2 B2 - 'mpgz =6,236 kV _-_].1,06+1,01.|,6 -l
82782 1,06 + 1.6
02
3 1,02
Dong nm , kA I:cz).ca E., ) 6,236 - 1687 h-lca _ V2 5
Z,» 3,697 Zyae 3,353
=1,687
Dong x.kich | iy V2 ko I8 =42 .18.1687 =43 kA
Guihdung | I Qe 13z = 1,52. 1.687 =2.56 kA
C.sudt nm S,2 J3U. I =3 .10.5.1,687 = 30.67 MVA

Bai 5. 4. Hiy tinh toan ngin mach tai diém N trén so d6 mang dién nhu hinh 5.4.a cic
phdn tir ctia hé thong ¢ cdc tham s6 nhu sau:
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M4y phat: cong sudt dinh mic S, = 16 MVA, dién tr6 siéu qud do doc truc
x>, = 0,125, suat dién dong trong hé don vi tuong déi E. = 1,12, dién dp dinh mic U, = 6,3kV;

M4y tang 4p 6,3/37 kV c6 cong suat dinh mifc Sp,, = 10 MVA, dién dp ngan mach U,
=7.5 %, mdy giam ap 37/10,5 kV c6 cong suit dinh mic Spa, = 5.6 MVA, U,, =175 %;

buong day 35 kV dai 42 km lam bang day AC-120 c6 dién tro r, = 0,27 va
X,=0,393Q/km;

Phu tai mic trén thanh cdi 10,5 kV cda tram bié€n ap co gid tri S, =4,5 MVA, cos= 0,8

6,3kV 35kV 10,5kV

MP BAI DD BA2 N

Sk

Hinh 5.4.a. So d6 mang dién bai todn 5.4.

E'  X../083  Xg./075 71,463 Xo 1,339 Xp /7,111
) Ep
Eld Zzl'/49365 N xHa /7,1 1 1
e G— Y Y
El Zk'/ 2,705 N

Hinh 5.4.b. So d6 thay thé tinh todn trong hé don vi tuong ddi bai toin 5.4.

Giai: Tru6e hét can thiét 1ap so d6 thay thé (hinh 5.4.b).
Bai todn duoc giai trong hé don vi tuong d6i. Ta chon céc tham s6 co ban:
Se =100 MVA, U, =105kV

S 190 =55k,

Ich = =
J3u, V3105

Dong dién cta phu tai
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Se 45
Y3U  J/3.105

.Sdd cta phu tai

Ip= =0,247 kA

= | U :
Ep. = \/( cosg)’ +( u sm(p—— o) "\/( 0’5082 (06_0_66035)’ =(,991
Ucb u I 55

cb cb

Dién trd ciia cdc phdn tir:

May phat: Xope= x: Seb =013 1% = 0,813
Smp 16
Midy BAI: Xpie= Uy S - 13100 =0,75

100S,,, 100.10

Dudmg day:  z,=+r2 +x2 =y0,27 +0,393? = 0,477 Q/km

S 100
Loy = 2.1 U_ﬁ =0,477.42 F = 1,463
USs _ 75100

Méy BA2: XBZ* - =
100S,,, 10056

=1,339

Seb =0,35190- 7,111

Phu tai: X =
' " "X S, 45

Zsie = Xopw + Xppot Zygo + X = 0,813 + 0,75 + 1,463 + 1,339 = 4,365

1 1 1 i
- = =0,229; = = = 0,141
B 4,365 & Xpe 7111
Sdd wong duong
. Epe 851 +Enpe 8 1,12.0,229+0,991.0,141 Lo71
e g5 +8p - 0,229 + 0,141 o
Zyo = L. l =2,705;

gz +8, 0,229+0,141

Gid tri dong dién ngan mach 3 pha trong hé don vi co ban

I(3) ld‘ _ 1,071 -

Gia tri dong dién ngin mach 3 pha trong hé don vi c6 tén
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I = (W], =0,396.55=2,178 kA
i, =k, V2. 19=1.8. J2 2,178 =5543 kA

La= 1 Jl+2tk, -2 =2178y1+208-1)* =3,31 kA

S.= V3.U. 1= V/3.10,5. 2,178 = 39,603 MVA

Bai 5.5. Tinh todn ngan mach tai diém N trén thanh cdi phia 10,5 kV ciia mdy bién dp 3
pha 3 cudn day cho trén so dé6. Cong sudt dinh muirc ciia mdy bi€n dp S,za = 40 MVA, Uy, =
17,5 %; Uyer=10,5%; Uy =6,5%; Cong suft ngin mach ctia hé théng S,;r = 1250 MVA,

115kV @5,
38,5 kV Ewr Xc X1
&Y Y LYY
11 kV Xy
- |

o

Hinh 5.5.a. So d6 mang dién bai todn 5.5.

Er X Xy Epr Xk
&L Y Y YT @_NY\%
N N

Hinh 5.5.b. So d6 thay thé tinh toan bai 5.5.

Gidi: Tru6c hét ta thi€t 1ap so d6 thay th€ nhu trén hinh 5.5.b; xdc dinh dién ap ngin
mach ctia cac cudn day

Uw = 0.5(UreirtUsr-Us) = 0,5(17,5 + 10,5 - 6,5) = 10.75%
Uy = 0,5(Uqy+Uper-Uyen) = 0,5(6,5 + 10,5-17,5) = - 0,25 %
UkH = 075(UkCH+UkTH-UkCT) = 0,5(17,5+ 6,5‘ 10,5) = 6,75 %

Trude hét ta chon cic dai luong co ban
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S =40 MVA, U, 11kV, I, = =2,1 kA

40
V3.11
Ta giai bai todn trong ca hai hé don vi ¢6 tén va tuong d6i. Cic gia tri dién trg duogce
biéu thi trong bang VD.5.5.
Bdng VD.5.5. S6 liéu tinh todn bai 5.5. trong 2 hé don vi

Phan tir He don vi ¢6 tén He don vi tuong d6i
Xir | 1131250 = 0,097 © Xim= Su/Se= 40/12500 = 0,032
Xc 0,0107. 113/40= 0,325 Q Xeo= Uyc= 0,1075
X 0,0675. 113/40 = 0,204 Q _ X = Up/= 0,0675
Xs, | 0.097+0,325+0,204 = 0,626 Q 0.032+0,1075+0,0675= 0,207
1 11/(1,732.0,626)=10,142 kA L/Xg= 2.1/0.207 = 10,142 KA
iy 2,55.10,142 = 25,82 kA
I, 1,51. 10,142 = 15,42 kA
5 V3.11.10,142 = 193,24 MVA

Bai 5.6. Mot mang dién gbém hai mach giéng nhau lam viéc song song b&i may cat MC;
cac tham s cua cac phan tir:

Mady phat ¢6 cong sudt dinh mitc S, = 20 MVA; dién trd siéu qua do doc truc x", =
0,125 ; dién 4p dinh mic U, = 10,5 kV; sudt dién dong trong hé don vi tuong d6i E,.. = 1. Mdy
bién dp: S5, =10 MVA; U,r= 10,5 %; Uiy = 17 %; Uy =6 %.

Khang dién: Dong dién dinh miic [, = 1,2 kA; Uy, = 115 kV va x,, = 0,1. Dudng day dai
35km ¢ x,=0,415 Q/km.

Hay xéc dinh dong dién ngan mach 3 pha trong hai trudmg hop:

a, khi mdy cit MC m&; b, khi mdy cat MC déng
)
// N

/| MC

bD

Hinh 5.6.a. So d6 mang dién bai toan 5.6.
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Gidi: Bai toin s& dugc giai trong hé don vi c6 tén, véi cap dién dp co ban 1a U,=115kV.
Trudc hét ta xdc dinh dién 4p ngdn mach clia cic cudn ddy may bién dp :

Uy = 0,5(Uyc# Uper-Upr) = 0,5(17 + 10,5 - 6) = 10,75%
UkT = O‘S(UkTH-'-UkCT-UkCH) = 0,5(6 + 10,5 - 17) =‘O,25 %
UkH = O'S(UKCH-'-URTH-UKCT) = 0,5(17+6'10,5) = 6,25 %

Xac dinh dién trd cia cac phdn ti, chon cap dién dp co ban la 115 kV, do hai mach
giéng nhau nén chi cin tinh cho mot mach:

2
“g = 82.66 O

X = x; Jsb = 0,125

rnl)

Xy, = U, Ul _625.115°

= 82,66 Q
100S,,, 10040

UkCUfh _ 10,751 15-

Xeor = =
" loos,, 10040

= 142,169 Q

Xgr khong tham gia vao qua trinh ngan mach nén khong can tinh

U 115
Ku=Xa mr =0l g
nkd - iy

Xy = Xl cb) =0,415. 350(£)2= 14,530

=3,53Q

a) Khi mdy cat MC mg thi dong ngén mach chi chay trén mot mach

bién rd téng

Xge = Kot Xt Koo+ X+ Zo= 82,66 + 142,160 + 82,66 + 5,53 +14,53 = 327.54 O
Vay dong ngan mach 3 pha bang

A P L T T
“OV3X, V332754

b =k V2. 1= 18. V2 02320516 kA

L= 10 Ji+20k, 1y =0203y1+2(1,8-1)? = 0,308 kA
S.= V3.U. 1= V/3.115.0,203 = 40,38 MVA

b) Khi médy cat MC déng thi dong ngin mach chay trén hai nhdnh song song do do dién
tré ngén mach tong s€ giam di hai 1an va dong ngén mach tang lén timg iy lan:
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11V =0,203. 2 = 0,406 kA

Bai 5. 7. Tinh toAn ngin mach 3 63 37kV
pha tai diém N cho trén so dé nhu hinh @_@ |
5.7.a. Biét cdc tham s6: Hé théng c6 cong MPL BAl bb @
suat ngan mach S, =250 MVA; Mdy bién HT
dgp 1 va 2 c6 cong sudt nhu nhau: 6%@-
Sipa= IOMVA ; U, = 7.5 %, cdc mdy phit MP2) N BA2

1 va 2 c6 cac tham s@ S, = 15 MVA,
x’, =020, Uum=63kV,sdd E” =66
kV, Duong day 35 kV dai 75 km lam bang day AC-95 ¢6 va x, = 0,4 Q/km.

Hinh 5.7.a. So d6 mang dién bai todn 5.7.

Ew: 1/0,2  3/0,13

M_ 5/0.337 6/0.06 B
E., 2/02 N 4/13 — Y Y YY)

80397 E.  Emm 2/02 N, 4/013 9/0,175
LYY g
Enpr 2/0.2 4/0,13

Esn Xi/0,118 N

@_vaf

Hinh 5.7.b. So d6 thay thé tinh todn trong hé don vi tuong d6i bai todn 5.7.

o 2/02 10/0,287

Gidi: Trudc hét ta thiét 1ap so d6 thay thé tinh todn, bai todn s€ dugc giai trong hé don
vi tuong doi
Chon céc tham s6 co ban:

Sca 15
S = ISMVA; Uy =63kV, lop= ===~
CB

=1,375 kA
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Dién tré cua cac phan tir:

S 20,22 =02
15

m}’

g, =1/X,=1/02=5
U, U3 7515

Ma : =X, =X, = =0,113
oy BA Xe= X=X 100.S,, 100.10
. |5
Dudng day: Xge = X5= X
a

K

Bién déi so dé: X, =X, + X, =02 +0,113=0,313
g,=1/X,=1/0313 =32
X, = Xs + X, = 0,337 + 0,06 = 0,397
gy = 1/X, =1/0,397 = 2,52

Sdd cita mdy phat

Sdd cua hé théng

Sdd tuong duong

E.p87;+Eyr8: 1,0532+1.2,52
Eg = =

= 1,027
87 184 3,2+2,52

Xy = XXy = 1/(g+8e) = 1/(3,2+2,52) = 0,175

Xo=X,+Xy=0,113+0,175=0,287; go=1/X,,=1/0,287 =348
E,, = E.pg +Ey &0 _ 1,05.5+1,027.3,48 - 1039

g2, +8 5+3,48
X, = L = I =0,118;

g,+8, S+348
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Dong dién ngan mach 3 pha:
= = Buz 1039

X, 0118

1,375 = 12,112 kA

Dong xung kich:
by = 2,55. 117 =2,55.12,112 = 30,885 kA
Gia tri hiéu dung cta dong xung kich:
Le=152. IP=1,52.12,112= 18,41 kA
Cong suit ngin mach tai diém N:
Se= V3. I U=13.12,112:6,3 = 132,16 MVA
Bai 5. 8: Tinh toidn ngén mach

trong mang dién ha 4p tai diém N cho 10kV 0,38kV

trén so d6 nhu hinh vé. Biét cdc tham s6: @_}_@l /
He théng c6 cong sudt ngdn mach S, =342 i

MVA; My bién 4p: S, = 180 kVA ; U, HT BA bD

=55%, AP, =4,1 kW . . . .
Hinh 5.8.a.50 d6 mang dién bai todn 5.8.

Pudng diy bing cdp ha 4p dai
I = 0,65 km; r,= 0,34; x,=0,30 €2 /km;

B0 qua dién tré cua cac thiét bi phu.

E., 1/0,422  2/18,27 3/40,16 5/211 6/195 N

@m_
E.r 7/239,27 8/235,58 E., 9/335,78 N/
G @—

Hinh 5.8.b. So d6 thay thé tinh todn trong hé don vi c6 tén bai todn 5.8.
Gidi: Thiét 1ap so d6 thay thé tinh todn:

X4c dinh dién tr& cia cdc phan tir, tinh trong hé don vi c6 tén chon U, = 0,38 kV:

2 2 _
X, =X,= Yo =938 _0422.10°Q=0422mQ
s, 342
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7 - UUs _55038°

R =44.12. 10" Q = 44,12 mQ
100.S5, 100.0,18

APUZ,  41.0387

52 = = 18,27. 10" Q = 18,27 mQ
BA 180°.10°

R,=Rp=

X= Xn =72 _RZ =107 /44,127 ~1827% = 40,16. 10" Q =40,16 mQ

R=R,;=r/=0,34.0,65=211.10" Q=211 mQ
X=X, = x,/ =0,30.0,65 = 195.10° Q = 195 mQ

Xdc dinh dong ngan mach 3 pha:
Ry= Ry, = Ryg+R, = 18,27 + 211 = 23927 mQ
X=Xz, = Xipt+ Xp+X, =042 + 40,16 + 195 = 235,58 mQ)

7= 75, =1/239,27% + 235,587 = 335,78 mQX;

Dong dién ngin mach 3 pha If) = &=0,653 kA.

V/3.335,78

Déng xung kich: i = kg V2 IV=12. V2 .0,653=1,109 kA

Gia tri hiéu dung cla dong xung kich I,, = 1,09.0,653 =0,712 kA

Cong suit ngin mach S, = +/3.380.0,653= 430 kKVA

Tinh todn dong ngdn mach mot pha:

Thanh phén dién trd thit ty nghich 1ay bing dién tré thi tu thuan, thanh phin tdc dung
cta dién trd thit tu khong bang dién trd téc dung thit ty thuan. Dién trd phan khang thit tr khong:
U, _ 038’
Sga G018

- May bién dp: Xz=1 =802,22.10'Q2 = 802,22 mQ,

Pudng day: Xoo =2X,.
Diéntrd day trung tinh ldy bang dién trd day pha, nhu vay X,,, = 3X,
E" Zs, Zs, Zs, 3Z,, N

@
Er Z3/2638.9 /4
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Tong trd ngan mach mot pha duge xdc dinh nhu sau:

Zs = J3Rg +6R )7 +(3X p +2Xp + Xop + TX )’

Zs= \/(3.18,27 +6.210)° +(3.0,42 +2.40,16 + 802,22 + 7.195)% =2638,9 mQ

Dong ngan mach mot pha
a _ 3.0,95.380

1¢ = 236,94 A.
/32639

Bai 5. 9. Tinh todn ngén mach mot pha trong mang dién ha 4p tai diém N cho trén so
dé nhu hinh 5.9.a. Biét cdac tham s6:

- Hé thong c6 cong sudt vo cling 16n nén cé thé bo qua dién
- May bién 4p TM 560/10:
Sopa=S60kVA AP, =72 kW ; U, =57 %,
Pudng day A25 dai/=250m; r,= 1,8 Q/km; x, = 0,368 Q/km.

10kV 0,38kV
OIS 1
| Z
HT BA bD

Hinh 5.9.a. So d6 mang dién bai todn 5.9.

E,v 1/3,3  2/14,32 3/450 4/90 5/0,764 6/0,66
Y Y Y Y L]

Eyp 75/2862 N
&—

Hinh 5.9.b. So dé thay thé tinh todn trong hé don vi c6 tén bai todn 5.9.

C6 xét dén dién trd cua cac thiét bi phu:

Thanh cai bang déng kich thudc 30x4 mm dai 1,7 m; aptomat tong loai A3134 cé dong
dinh mic 600 A; mdy bién dong loai TK¢ 400/5
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Gidi: Thiét 1ap so d6 thay thé tinh toan hinh 5.9.b, xdc dinh dién tr cua cic phan ti,

tinh trong hé don vi ¢6 tén, chon U, = 0,38 kV:
Tra bang 15.pl+18.pl [1], x4c dinh dién trd tiép xiic, dién tro cia cuon day aptomat:
r, =0,25mQ ;1. =0,12 mQ x,,= 0,094 mQ
Thanh cai: rye = 0,167 mQ ; xr= 0,233 mQ
Dién tr& may bién ap:

U U 57038’

= - =14,7.10° Q = 14,7 mQ
100.S,, 100.0,56

B

AP, U% 720387
Si. 560%.107

R=R,= =33.10°Q=33mQ

X,= Xp =+/Z2 - R} =107\14,7% - 337 = 14,32, 10°Q =14,32 mQ

Pudng day: R,=R, =1,/ = 1,8. 0.25. 10" = 450 mQ
X.= X, = X/ =0,363.0,25.10" =90 mQ;

Téng dién tré phu gdm thanh cdi, aptomat va may bién dong
R=R;=0,12+0,25+ 0,11 + 1,7.0,0167 = 0,764 mQ;
Xe=X;=0,094 +0,17 + 1,7.0,233 = 0,66 m$;

bién trd day trung tinh 18y bang dién trd day pha;

Dién trd thir tr khong:

cha day dan:
Xou= 2X;=2.90=180 mQ;
may bién ap:

UL 0,38
= 1= =220 95786107 Q =257.8
A=l T 06 ome

Tong trd ngdn mach mot pha duoc x4c dinh nhu sau;

Zs =\/(3RB +6R + R +(2X g + Xy +TXy, + X, )

Zs=V(3.33 + 6.450 + 0,764)> +(2.14,32 + 257.86 + 7.90 + 0,66)° =2862 mQ)
Hay Z:=2862Q:
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Dong ngin mach mot pha

o 23095380 510 48 o)

T /32862

Bai 5. 10. Tinh todn ngan mach 3 pha tai cic diém N, va N, trén so d6 hé thong dién
nhu hinh v&, cdc tham s6 cua cdc phan tir :

P.tir Cic tham s6
NMD1 Sm=2X60MVA U=63kV E.=1 x"’40,125
NMD2 Snp=2x200MVA U,=6,3kV E.=1 x’,0.13
TBA1 Spa=1x63 MVA 6,3/115kV U, =10.5%
TBA2 Spa=2x125 MVA 6.3/115kV U, =10.5%
TBA3 Spa=1x10 MVA 115/10,5kV U, =10,5%
bD 1 I, =86 km U=115kV X, 0,4Q/km
bD 2 I, =48 km U=115kV x,=0.4€/km
Kb L,=1kA U =63kV X,,= 0,08

Gidi: Trudc hét ta chon céac dai lugng co ban:

S, 100

V3U, 3115

Thiét 1ap so dé thay thé tinh todn, bai todn s& dugc giai trong hé don vi tuong doi.

S = 100 MVA; U = 115kV; 1, = 0,502 kA

Xéc dinh dién trg cua cdc phan tir:
Mady phdt nha mdy dién 1
00
mel":' Xl == XZ = X”d SCh = 0,125. %)_ = 0,208

mPl

Cudn khang dién

0.502
X,y = X, = Xpq Leb =0,08, =004

kd

Maiy bi€n dp 1
U,S,. _105.100
100.S,,, 100.125

Xhal"': X4 = = 0,084

Puong day 1
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1/0,208

4/0,084

3/0,04

©2/0,208

7/0,145

8/0,042 9/0,042

10/0,065 11/0,065

12/0,104 13/0,124  5/0,26 6/1,05

7/0,145

14/0,053 15/0228  5/0.26 / 6/1,05
E. E.
16/0,314
g, 17/0,132 5/0,26 E.
N,
* 18/0,392 g 19/1442
N, | N,

Hinh 5.10.b. So do thay thé tinh todn trong hé don vi tuong d6i bai todn 5.10.
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S, I
Xdl" = Xﬁ - x“.l| 2h = 0,486 LOZ = 0,26
U2 115

Maiy bién ap 3

Xha3‘= x6 = Uk_‘J,SL-h - 10,5100 - 1,05
100S, .  100.10

Duong day 2

S. 100
Xoe = Xy = Xl —2- = 0.4.48. —— = 0,145
U 115°

2
d2

May bién dp 2

X=Xy = Xy= DS 105100 _ g 045
100.S,,,  100.250

May phét nha mdy dién 2
100

Xoppe= Xpo = X,, = X7y S =013, Sg = 0,065

Smp2
Bién déi so do
X, =X,/2=0,104
X3 = X3+X, = 0,0440,084= 0,124
X, = (Xe+X )2 = (0,042+40,065)/2= 0,0535
X5 = X +X,:=0,104+0,124 = 0,228

X=X, +X,,=0,145+ 0,0535=0,314

XX _ 02280314 _ .
C X, +X,, 0228+0314

17

X, = X, = X4X, = 0,132 + 0,26 = 0,392
X, = Xy = Xpu + Xe = 0,392 + 1,05 = 1,442

Dong dién ngin mach 3 pha tai diém N,

(= Lo 0902 5g A
X,y 0392
Dong xung kich

i =k V2 .09=18. v2.128=3258kA

lxkl
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Gia tri hiéu dung cua dong xung kich

I, = qu,. [",=1,52.1,28 = 1.95 kA
Cong sudt ngan mach

S, = V3 .19, U= v3.1,28.115 = 254,94 MVA;
Dong dién ngan mach 3 pha tai diém N,

o Lo Ve _ 0502115 o

¥ XU, 1,442.10,5

Dong xung kich
i = Ky V2 IM,=1,8. V2 381 =9,7KA
Gid tri hiéu dung cta dong xung kich
Ly, = Qup I V0= 1,52.3,81 = 5.8 kKA
Cong sual ngan mach
So = V3. 19,.U = y/3.3,81.10,5 = 66,336 MVA

Két qua tinh todn duoc téng hgp trong bang sau

Piém nm I ‘. kA i, kA L, kA S, MVA
N, 1.28 3.258 1.95 25494
N, 3.81 9.7 5.8 66.336

Bai 5. 11. Giai bai tap dai: Tinh todn ngian mach 3 pha tai cdc diém cho trudc trén so do

hé thong dién bi€u thi trén hinh vé. Tén nguoi thuc hién: Hoang Cong Sang, cdc tham s6 cla

cdc phan tr mang dién tra tuong ting theo bangBT.

Cac tham s0 cua cac phan tir duge cho trong bang sau

P.ur Cac tham s6
HT 5,=860 MVA U=115kV
NMDI S,,=2x200MVA U,=6.3 kV E.=1.05 X", 0,125
| NMP2 $,.,=2x100MVA U,=10.5kV E.= LI X", 0.13
. TBAI $,.= X200 MVA 6.3/115kV U, =10.5%
TBA2 S,,=2x125 MVA 10.5/115kV U, =10.5%
TBA3 S,.=1x200 MVA 115/37kV U, =10,5%
bD | [, =105 km U=115kV x, 0.4Q/km
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P.ur Céc tham so
pbD?2 [, =66 km U=115kV x,=0.4Q/km
PD 3 I, = 125 km U=115kV x,=0.40/km
bD 4 l, =50 km U=37kV X,=0,40%/km
KD I,,= L5 KA U, =63 kV X,,= 0.1
Cac diém ngan mach tai BvaD
U,=37kV
Kb BAl / BA3
A
~ \4  PDI | © 2 DD4 ! ®
NMDI B | b HT
U=63kV
bD3
U,= 115kV
E
BA2
Hinh 5.11. So d6 mang dién bai
toan 5.11. U,= 10,5kV
NMD?2
1/827 | 2/443  3/694 442 7/6.94 8/193, 9/13.38
- 00> ()
Eqpi B D Eur
5/26,4 6/50
10/11,1 11/11,11
12/17,19 13/17,19
e Q EmP

Hinh 5.11.b. So d6 thay thé tinh todn trong hé don vi co tén baitodn 5.11.
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14/19,64  /16/9,36 18/17,74 19/215,5

E,

171115 14/19.,6 6/9.36 21123326 E_

EmP! / B
20/25,3
15/14,15
E
mP2 EmP2
14/19,64 16/9,36  22/22.82
Eop Y Y Y @ Eu
B
E., 24/12.2 E., 14/19,64 23/32,19 E,,
» B

Hinh 5.11.c. So d6 thay thé tinh toan ngan mach tai diém B bai toan 5.11.

Gidi: Trude hét ta chon cac dai luong co ban:

S,
S =200 MVA; U= 115kV; 1, = - 200 = 1,004 kA

J3U, V3115

Thiét 1ap so do thay thé tinh toan (hinh 5.11.b), cdc tinh toan dugc trinh bay dudi dang

bang
Bdng VD.5.11.a. S6 liéu tinh toan bai 5.11
Th.sé KY .
X hiu Heé don vi ¢é tén Hé don vi tuong déi
MPI1 X U? 2
| X "—“3—=0.125.115 =8,27Q X, Seh =0,125. 200 _
dl1 S dl
Sl S pt 200
0,125
Kb X, U,, 115 I,
ok =0 ——2 =443 X, -2 = 0.1 1994 _0 067
" Bl xkd V3.5 TS
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Th.so Ky '
p b gu Heé don vi ¢6 tén Heé don v twong d6i
MBAL | X, UU%, - 105.115° _ ¢ oq USs _ 105200 _g 105
100.S,,, 200 1008z,  100.200
PDI X,
xOI-ll (&)2 =0,4.105 (m) 42 Xm.ll 200
Uy, ud, 1152
0,635
pD2 X,
Xzl cb)2~0466(£)°_264 Xopdy —L-=0,4.66. 22 =04
Ug Ud2 152
pD3 Xq
Koy (Jeb 2 04125(£) = 50 Xl 2 =0.4.125. 200
Uy Ud3 115
0,756
BA 3 X, U U2 _ 105.115° _ ¢ g3 UyS, _ 105200 _ s
100.S,,,, 200 1006,,, 100200
PD4 X 115,
g Xoada( Uen 2 =04.50(2)?=193.21 Xuwls —2-=0.4.50. 22
d4 Ud4 37
2,922
HT Xy ui 115
" _ 1538 Xy =2 =290 023
S S 860
BA 2 X X0 Ukah =.10,5.1152 TRY UkSch _ ]0’5_20():0 168
100.S,,, 125 1085, 100125
MP2 | X,.: X, Ul 1|52 ) S
X" —2L=0,13. = 17,192 X, = 013220 2026
Sop S o2 100

Tinh todn ngdn mach tai diém B

Bién doi so do

X=X +X+X,

8,27+4,43+6,93 = 19,64

0,125 +0,067+0,105 =0,3

Xi5= (Xy0+X,2)/2

(11,11+17,19)2 = 14,15

(0,168+0,26)/2 = 0,214

X=X XWX AX+Xe)

42.26/ (42+26+50) = 9,36

0.635.0.4/(0.635+0.4+0,756)=0,142

Xl‘l= (X5.X6)/(X4+X5+X(,)

26.50/ (42+26+50) = 11,15

0.4. 0.756/(0,635+0,4+0,756)= 0,1

7

Xip= (X X)X+ X+ Xo)

42.50/ (42+26+50) = 17,74

0.635.0,756/(0,635+0,4+0,756)=0,

27

X,= X4+X+X, 6.93+19321 + 15,38 = 215.53  |0,105+2,922+0.232 = 3.26
Xa0 = X, 14X, 5 11,15+ 14,15 =253 0,17 +0.214 = 0,383
Xo, = X, + X 17,74 + 215,53 = 233,26 0.268 + 3,26 = 3,53

Xa = X0 * X (Xt Xz1)

25,3.233,26/(25,3+233,26) = 22,82

0,383*3,53/(0,383+3,53) = 0,345
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Xan =Xt X, 22.82+ 9,36 = 32,19 0,345+ 0,142 = 0,487
Xig=Xoa=X, ¥ X/ (X, X,1) | 19,64. 32.19/(19.64+32.19) = 12,2 |0.3*0.487/(0.3+0.,487) = 0.184
B0 = /X5 1/25.3 =0.04 1/0.382 = 2,61
g, = 1/X,, 1/233.26 = 0,0043 1/3.53 = 0,283
E,.pi= Epo. U/ V3 1,05. 115/4/3 =69.72 105
Enps= Epie U/ V3 1.03. 115/v/3 = 68,39 1,03
E,. = Ucg/N3 115///3 = 66,39 '
E, - E.p2 820 +Ep a1 68,39.0,04 + 66,39.0.0043 _ (¢ 103.2,61+1.0283 _ | 1oy
g0 + 821 0,04 +0,0043 2,61+0.283
ga=1/X,, 1/19.64 = 0,051 1/0,3 = 3,37
8= 17Xz 1/32,19 = 0,031 1/0,487 = 2,054
£ _Bun 21+ B85 69,72.0.051 +68,19.0.031 _ ¢g 14 053,37 +1,027.2,054 _
e 80+ Ess 0,051 +0,031 3,37 + 2,054
o o Byr _ 094 _ 57 CTE 0"—044.1,004= 5,67
Dong ngan mach: I, . kA X,p 122 X\pe 18
Dong xung kich: i V2 k. 180242 1.8.567= 1443 kA
Gid tri hiéu’du-ng dong xung Qe I}i’: 1.52. 5.67=8.62 KA
kich: I,
C.sudt ngan mach: S,y VU 1= 3 .115.5.67= 112902 MVA

Tinh todn ngan mach tai diém D

2/4,43 3/6,94

4/42

7/6.94 / 8/1932 9/15.38

EmPI

10/11,11 11/11,11.

12/17,19 13/17,19

Erpy
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18/11,15 7/6,94 9/15,38

14/19,64

16/9,36 8/193,2

Ehl

17/17,74

27/24,68  28/208,58

25/29

15/14,15
26/25.3
EmP2
EmP2
29/13,51 27/24,6 8/208.58

EmF'l

@M\_

B, 30/38,19

28/208.,5 E,

, 31/32,28
E w2

D

Hinh 5.11.d. So d6 thay thé tinh todn ngdn mach tai diém D bii todn 5.11.

Bdng VD.5.11.b. S6 liéu tinh todn ngan mach tai diém D bai 5.11

Bién déi so do
Biéu thic He don vi ¢c6 tén He don vi twong doi
Xa= X, 4 X 6 19,64 + 9,36 = 29 03 +0,14 =044
Xy = X, +X,, 14,15+ 17,74 =253 0,21 +0,17 = 0,38
X, = X, +X, 11.15 + 6.94 = 24.68 027 + 0,105 = 0,375
Xy = X4+ X, 193,2 + 15,38 = 208.58 0,23 +2,92=3.15
Xay = Xos* Xl Xost Xac) 29%25.3/(29+25.3) = 13,51 0.44*0,38/(0,44+0,38) = 0,204
X0 = Xpy+ Xao 24,68 + 13.51 = 38,19 0.375 + 0.204 = 0.58
Xeo= Xo, = Xo* Xo Ko+ X)) | 208.58%38,19/(208.58+38.19) = | 3.15%0.58/(3.15+0,58) = 0,488
32,28
825 = 1/Xy5 1/29 = 0,034 1/0.44 = 2.28
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Bang VD.5.11.b (tiép theo)

Bién déi so d8

Biéu thic Hé don vi c6 tén Hé don vi tuong ddi

26 = 1/Xs 1/25,3=0,04 1/0,38 = 2,61
o = 1/Xpy 1/208,58 = 0,005 1/3,15=0,32
8w = 1/X5 1/38,19 = 0,026 1/0.58 = 1,73
B - E pi 825 + Emps L6 69.0,026 +6639.0,005 _ o o | 1.039.173+1.032 _ ) s

' 855 + Lo 0,026 + 0,005 1.73+032
g -Eagu+Ey 8y 69.0.026 +66.39.0.005 _ oo o | 1,039.173+1.0.32 _ 1o

B + Eox 0.026 + 0.005 1,73 + 0,32

E'.,, 686 :
2 — = 2,125 ; E e Iep = 1,033 1,004= 2,125

Dong ngan mach: IkD , kA Xwp 32,28 X, pe 0,488

Dong xung kich: 1,

V2 Ky 10 =42 .1,8.2.125 =541 kA

Gia tri hiéu dung dong xung

Q- I\0=1,52.2,125 =323 kA

Cong sudt ngan mach: S,

V3U. I = J3.115.2.125 = 423.3 MVA

3. BAI TAP

5.1. Tinh todn ngin mach 3 pha tai diém N, va N, trén so d6 mang dién (nhu hinh vé)

duge cung cap tir hé théng c6 dien dp khong doéi 1a 115 kV va cong suat ngan mach 1a 950
MVA, dudng day cung cap DDI dai 65 km, duoc lam bang day AC-120, dudng day phan phéi
dai 4 km bang day AC-70, mdy bién dp ma hiéu TMTH-10/110 ¢é cong sudt dinh mic S z,= 10

MVA, dién dp ngan mach U,

5. 2: Hay tinh todn ngan mach 3 pha

va 2 pha tai diém N cho trén so d6 hinh veé,

= 10,5%. (Giai theo hai hé don vj)

115kV

NIV

10,5 kV

Mang dién duoc cung cap tir hé thong cé ®
cong suat vo cung I6n voi cong suat ngin HT
mach S;;;r = 750 MVA, dudng day cung cap
110 kV dai 105 km dugc lam bang day ACO-
240 (r, =0,12 va x, = 0,424 Q/km), mdy bién

bDl ;r BA

Hinh 5.12. So d6 tinh todn ngan mach bai tap 5.1.

7
77
bD2 / .

dp ma hi¢éu TMTH-60/110 c6 cong suat 60 MVA, dién 4p thi cap U,,, = 10,5 dién 4p ngan

mach U,=10,5%, cuon khang dién c6 cdc tham s6 U,y = 6,3 kV, [, = 0.5 kA va x,, = 0,05;

mdy phdt cong suét S,,, = 50 MVA, dién tr& siéu qua do x** = 0,125, suat dién dong E = 11 kV,

dien 4p dinh mic U, = 10,5kV.
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Hinh 5.13. So d6 tinh todn ngéan
mach bai tap 5.2.

115kV

10,5kV MP

-

of

HT

bD

BA KD N

5. 3. Hay tinh todn ngan mach ba pha tai diém N va N, trong mang dién cho trén so do
(hinhS5.14.a ). Céc tham s& cua cdc phén tiit] duge cho trong bang sau

Hinh 5.14. So d6 tinh todn
ngan mach bai tap 5.3.

P.ta Cic tham s6
HT U=115kV S,=860 MVA
BA TMTH25/110 115/6,3 kV SpA=25MVA U, =10,5%
MP E,=6.5 kV S,=30 MVA X", 0.125 U, n,=10.5
kV
bD 1 AC-150 U=115kV l, =130 km I =0.21Q/Kkm Xop
=0,41Q/km
bD 2 AC- 95 U,=6,3kV l, =4,2km r,=0,34Q/km X=0,37Q/k
m
115kV 10,5

J

HT |
F——
Nf

N

5. 4. Hay tinh todn ngén mach tai diém N trén so d6 mang dién nhu hinh v& cdc phan tu

clia hé thoéng cé cac tham s& nhu sau: Mdy phat: cong sudt dinh mic S, = 50 MVA, dién tr6

siéu qua do doc truc x*’y = 0,132, sudt dién dong trong hé don vi tuong d61 E. = 1,1; dién ap

dinh mic U, = 10,5 kV;

dién 4p ngan

May tang ap 10,5/115
'kV c6 cong suat dinh muc Sga,
= 25 MVA,

mach U,, = 10,5 %, may giam  MP
dp 115/10,5 kV c6 cong suat
dinh mic Spa, = 10 MVA, U,,
= 10,5 %; Pudng day 35 kV

O]

10,5kV 115kV

BAI bD

10,5kV
O VAN
BA2 N/,

Hinh 5.15. So d6 tinh todn ngan mach bai tap 5.4.
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dai 82 km 1am bang day AC-150 ¢6 dién tré r, = 0,21 va x,, = 0,41 Q/km; Phu tai mac trén thanh
c4i 10,5 kV ciia tram bién dp c6 gid tri S = 7.6 MVA, coso = 0,82.

5.5. Tinh todn ngin mach tai diém N trén thanh cdi phia 10,5 kV cta mdy bié€n dp 3 pha
3 cuon day cho trén so dé. Cong suat dinh miic cia mdy bi€n dp S.pa = [0 MVA,

Ui = 17 %; Uyq=10,5%; Uy =6 %; Cong suat ngan mach cia hé thdng

Sir = 950 MVA. 115kV @ S;r
—— 37kV

5.6. Mot mang dién gébm hai mach gidng |
nhau lam viéc song song bdi mdy ciat MC; cac tham 11 kV '

s cua cdc phan tir:
o N
May phat c6 cong suat dinh mic S, = 30

MVA,; dién tré siéu qud do doc truc x"; = 0,132 ; dién

dp dinh mic U, = 10,5 kV; sudt dién dong trong hé  Hinh 5.16. So dé tinh todn ngan mach

don vi tuong d6i E . = 1. bai tap 5.5.

MaAy bi€n dp: S5 =25MVA; U= 10,5 %; U,cy=17.5 %; Uyry= 6,6 %.
Khdng dién: Dong dién dinh mic I, = 1,3 kA; U, =115 kV va x,, = 0,08.
Pudng day AC-150 dai 68 km cér, = 0,21 x, = 0,41 Q/km.

Hay xac dinh dong dién ngn mach 3 pha tai diém N trong hai trudng hop:

a) khi mdy cat MC md;
b) khi mdy cat MC déng
105KV 115kV /
) / N
D T
37k
/| MC
MF BA KD bD
)
./

Hinh 5.17. So d6 tinh todn ngan mach bai-tap 5.6.

5. 7. Tinh todn ngdn mach 3 pha tai diém N cho trén so dé nhu hinh 5.18. Biét cic
tham s&: Hé théng c6 cong sudt ngan mach S, =360 MVA; May bién ap 1 va 2 c6 cong sudt nhu
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nhau: S, = 7,5MVA ; U, = 7,5 %, cdc mdy phat 1 va 2 c6 cdc tham s6 S, = 10 MVA, X’y =
0.25, U= 10,5kV, sdd E” = 11 kV, Dudng day 35 kV dai 38 km 1am bang day AC-95 ¢4 x,
=0,4 Q/km. (bd qua r,)

5. 8. Mot hé théng dién c¢6 so db 10,5 37kV
cho trén hinh 5.19. Biét cic tham s&: He @{
théng c6 cong vo cung 16n; Nha mdy thuy MP1  BAl bD
dién c6 2 may phat giong nhau 1 va 2 véi @
cdc tham s6 P, = 1000 kW, cosg = 0,8, ). HT

x’=0.25, U,p= 6,3 kV; Tram bién ap
6,3/10,5 kV 2 may c6 cong suat nhu nhau:
S.ea= 1600kVA; U, = 5,5 %; Mdy bién ap
trung gian BA3 110/10,5 kV, c¢6 Hinh5.18. So dé tinh toan ngan mach bai tap 5.7.
Spas = 6,3 MVA, U, = 10,5 %; Cic

dudng day 10 kV dai 8 km va dudng day 110 kV dai 50 ki c6 x, = 0,4 Q/km.

MP2 BA2

Hay x4c dinh gia tri dong dién ngidn mach 3 pha tai diém N, va N, khi:
a) Nha may dién lam viéc doc lap vai hé thong;

b) Nha mdy dién lam viéc song song v4éi hé théng.

6,3 10,5kV

@—@l BA3 | DD2
MP1  BAl pD1 /F ~
a0 ©

%@ | N, 10,5/115kV
MP2¥N, BA2

Hinh 5.19. So dé tinh toan ngin mach bai tap 5.8.

5.9. Mot hé théng dién c6 so d6 cho trén hinh 5.20. Biét cac tham s6:

Heé thong c6 cong suat ngin mach S, = 800MVA; He thong 2 ¢6 dong ngan mach 3 pha
tai thanh cdi 1a .= 3,5 kA Tram bién dp 6,3/10,5 kV 2 mdy c¢6 cong suat nhu nhau:
S, = 1600kVA; U, = 5,5 %, Mdy bié€n dp trung gian BA3 110/11 kV, c6 Sgs; = 6,3 MVA,
U, = 10,5 %; Céc dudng day PDI dai 50 km lam bang day AC-95 (r,=0,34 va x, = 0,4 Q/km)
dudng day PD2 dai 30 km lam bang day AC-70 c6 r,=0,34 va X, = 0,4 Q/km. Dudng day bD3
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goém 2 doan: doan 1 dai 2 km duoc lam bing day AC-50; doan 2 dai 8 km duoc lam bang day
AC-35.

Hay xic dinh gia tri dong dién va cong suat ngan mach 3 pha tai cdc diém N; N, va N,

5. 10. Tinh toin ngin bDi
~
mach trong mang dién ha ap tai Q ﬂz}—l/ PD3 /
diém N cho trén so dé nhu hinh P s =4
v&€ 5.21. Biét cdc tham s6: He DD2 / M N3

thong c6 cong sudt ngin mach @ N1 105/115kV

S =250 MVA; Mdy bién ap: S, HT2

= 320 kVA ; Ugs= 55 %, _

AP, = 6,2 kW; Dudng day bing Hinh 5.20. So d6 tinh todn ngan mach bai tap 5.9.

cap ha 4p dai / = 430 m; r,= 0,46;
Xo=0,31 Q /km; I0kV 0,38kV

Bo qua dién tr& cta cdc thiét bi @J /
O+ J

HT BA bD Z
mang dién ha 4p tai diém N cho trén so do
nhu hinh V& 5.22. Biét cic tham s&: He Hinh 5.21. Sodo tinh todn ngan mach bai tap 5.10.

5. 11. Tinh todn ngan mach trong

thong cé cong suat vo cung Ién S, =oc ,
May bién dp: S, = 560 kVA ; U= 5,5 %, AP, = 9.4 kW ; Dudng day bang cip ha 4p dai
[ =460 m; r,= 0,27; X,=0,30 Q /km.

Bo qua dién trd cua céc thiét bi phu.

5.12. Tl'nh. todn ngan mach mot 10kV 038 kV
pha trong mang dién ha 4p tai diém N

cho trén so dé nhu hinh vé 5.23. Biét @JF@JI Z/

cac tham so: HT BA bD

- Hé thong c6 cong sudt vo clng
16n nén c6 thé bd qua dién
. Hinh 5.22. So d6 tinh todn ngan mach bai tap 5.11.
- Mdy bién ap TM 320/10:
Sara= 320 kVA; AP, = 6,2 kW ;
U, =55 %,

Dudng day A-70 dai/=440m; r,=0,46 Q/km; x, = 0,31 O/km:
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C6 xét dén dién tré cla céc thiét bi phu:

Thanh cdi bang dong kich thudc 30x4 mm dai 2,2 m; aptomat t6ng loai A3134 c6 dong
dinh mitc 600 A; mdy bién dong loai TK¢ 400/5

5.13. Bai tdp dai:

, ) . 10kV 0,38kV
Tinh todn ngan mach 3 pha tai

, L J
cdc di€m cho trén so d6 hé thong dién nhu @_l_@— = z[

hinh v&, gid tri dién ap cla cic cap dug

biéu thi trén cac thanh cd1, cac tham s&

khic cua cic phan tir dugc cho trong

bing tng Vi cac chif c4i ciia ho, tén dém Hinh 5.23. So d6 tinh todn ngan mach bai 1ap 5.12.
va tén cta ngudi lam bai nhu sau: img véi
chit cdi cuia ho s€ c6 s6 liéu clia cac phan tir NMD1, ram bién ap 1, dudng day 1 va diém ngén
mach thit nhat (tir cot 1 dén cot 7); ting véi chir cdi cua tén dém: NMD2, tram bién 4p 2, dudng
day 2 va diém ngan mach thir 2 (tir cot | dén cot 7); img véi chir cdi cla tén: tram bién dp 3,
dudng day 3, duémg day 4, cuon khang dién, hé thong va diém ngan mach thi 3 (tir cot 5 dén cot
11). Céc ky hiéu: '

- Mdy phdt: S, — cong sudt dinh mic ciia mdy phit (MVA), E. — sdd cia may phdt
trong hé don vi tuong d6i tng véi dién dp dinh mic, dién 4p dinh muc cia mdy phat bang gia tri
dién dp trén thanh cdi, x’’, - dién khang doc truc siéu qua do trong hé don vi tuong doi; n, - s6
luong may phat;

- Mdy bién 4p: Sy, — cong suit dinh mitc ciia mdy bién 4p (MVA), cdc mdy bién dp cé
dién 4p ngan mach U,=10,5%, s6 lugng mdy bi€n ap ldy bang s& luong may phat;

- Cuon khéng dien: U, - dién 4p dinh mifc ciia cuén khang dién bing dién 4p ghi trén
thanh cdi; I,, — dong dién dinh mic ciia cudn khing dién, kA, x,, - dién trd khdng dién trong hé
don vi tuong doi;

- Puding day: / — chiéu dai dudng day (km), x, = 0,4 Q/km ;

- He thong: S, — cong suat ngdn mach MVA), dién dp hé théng bang dién 4p cla dudng
day tuong ung.

(Giai trong 2 hé dom vi c6 tén va tuong d6i, bo qua dien tro téc dung ctia cdc phén tir)
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) kp BAI .
bDl 4
NMD! ) 1= [®
ON >
HT
U=6,3kV BA3
U,= 115kV
E
BA2
]Uz-_- 10,5kV
NMD?2
Hinh 5.24. So d6 tinh todn ngan mach bai tap 5.13
Bdng BT. Dit kién bai tap dai 5.13
Ho
Tén dém
Chir Tén
cal Nha mdy dién TBA | DD DNM Khéang dién HT | bD
Smp X"y E. Dy Spa l N, L Xya Sy |
1 2 3 4 5 6 7 8 9 10 | 11
A 50 | 0,125 | 1,1 2 63 87 B 0,5 | 008 | 1200 | 45
A 60 | 0,13 | 1,05 2 63 90 C 06 | 0075 780 | 33
A 40 0,2 1,03 3 40 45 D 0.8 0,08 | 1350 | 48
B 100 | 0,125 | 1,1 1 125 | 120 E 1 0,08 | 1500 | 30
C | 100 | 0,13 1.1 1 125 66 B 1.2 0.1 980 | 38
D 60 | 0.125 | 1,05 2 63 75 B 07 | 0,09 | 890 | 48
b 50 | 0,113 | 1.05 3 63 83 C 0,5 | 008 | 680 | 39
E 100 | 0.128 | 1,1 2 125 80 D | 0.1 780 | 29
E 120 | 0.5 | 1.05 I 125 75 E 1.1 | 008 | 1050 | 64
G 150 | 0.145 | 1.1 l 200 67 A 1.3 0.1 | 1130 | 35
H 200 | 0.125 | 1,05 1 200 | 105 B 1.5 0.1 | 1010 | 43
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5

i | 1 2 3 4 5 6 7 8 9 10 | 11
I 75 | 025 | 11 2 80 | 68 C 06 | 008 | 880 | 80
K | 80 [o125 | 105 [ 2 80 | 114 D 06 | 008 | 680 | 60
L | 60 | 0145 | 103 | 3 80 | 70 E 05 | 008 | 978 | 77
M | 50 | 0135 ] 1.1 3 63 | 117 A 05 | 008 | 680 | 65
N | 75 | 013 | 11 2 80 | 120 B 06 | 008 | 790 | 35
o | 8 0125 105 | 2 80 | 78 C 07 | 0075 | 1120 | 44
0 | 90 [o0125 | 105 | 2 125 | 76 D L | 008 | 1480 | 37
o) 100 | 0.2 1,1 2 125 69 E l 0,08 | 1370 | 48
P | 120 025 | 105 | 2 125 | 106 A 12 | o1 | 1690 | 55
Q | 150 | 0135 | 1.1 1 | 200 | 110 B 15 | 009 | 1030 | 60
R | 2000125 105 ] 2 | 200 | 102 C 18 | 008 1105 | 43
s |50 013 | 11 2 | 200 | 125 D 1,5 | o1 | 860 | 50
T [100] 014 | 105 | 2 125 | 127 E I | 008 | 887 | 36
Uu | s0| 015 | 1,03 ] 2 63 | 86 A 05 | 0.1 | 668 | 40
u |8 [ 022 | 11 3 80 | 72 B 06 | 01 | 1076 | 51
v | 75 o35 | 1 3 80 | 77 C 0.6 | 008 | 1340 | 33
X | 100] 0125 [ 105 | 2 125 | 85 D 1 | 008 | 1145 | 36
Y | 1500124 | 105 2 | 200 | 65 E 1.5 | 008 | 2010 | 54
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Chuong 6

CHON THIET BI VA CAC PHAN TU HE THONG DIEN

1. CO SO LY THUYET
1.1. Diéu Kién chon va kiém tra thiét bi dién
1.1.1. Diéu kién lam viéc binh thuiong

Dé dam bao nhiét cho khi cu dién va day dan ¢ tinh trang phat néng dai han, dong dién
lam viéc binh thuong cuc dai I, khéng dugc vuot qua d(‘)hg dién cho phép 1, tng véi nhiét do
cho phép lau dai: Lv<Lp. (6.1)

Khi nhiét d0 moi trudong xung quanh khdc véi gia tri cho trong so6 tay tra ciu, cdn phai

hiéu chinh lai dong dién lam viéc

I hL‘= Il, (6 2)
IvM ke .
trong dé: ke — hé s6 hiéu chinh theo nhiét do
Oep =B
ecp - emc

ko (6.3)
¢ day: 6,,- nhiét do cho phép 16n nhét déi véi thiét bi;

0,.~ nhiét do moéi trudng tiéu chuan;

8,,- nhiét do thuc t€ ctia moi trudng xung quanh.

Tiét dién clia phan tir dan dién c6 thé x4c dinh theo mat do dong dién cho phép:

he

——» mm; (6.4)
J ki

F

J — mat do dong dién kinh €, A/mm?.
Dieén dp dinh mic coa thiét bi (U,) phai khong nho hon gid tri dién ap cua mang dién
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U,>U (6.5)
1.1.2. Kiém tra thiét bi theo ché do sw c6' ngdn mach
a. Kiém tra ché'dé én dinh nhiét

Pé dam bao diéu kién on dinh nhiét, tiét dién cha cic phan din phai khong nho hon gid
tri 161 thiéu

H
I::min = \/K = M (66)

G C,

trong do :If’- gia tri dong dién ngan mach 3 pha 1on nhat di qua thiét bi véi C, 1a hé s6 phu
thuoc vao tinh chat clia vat liéu dan dién, cho trong cic s6 tay thiét ké

tk
Bo= [ifde = @)y, (6.7)

1=0
Péi véi cdc thiét bi ¢6 dong dinh miic nho hon 1000 A thi ¢6 thé kiém tra su 6n dinh

nhiét theo biéu thic

a2 L™ |1k (6.8)
Lod
trong dé: I, - dong 6n dinh nhiét clia mdy cit tmg vdi thoi gian 6n dinh t,, cho trong ly lich
may.
b. Kiém tra ché' dé on dinh dong
Ché do 6n dinh dong dugc kiém tra theo céc diéu kién
ilh 2 ixk
Ilh 2 ka; (6.9)
trong do: i, . I, — gid tri 1én nhat va gid tri hiéu dung cla dong on dinh dong xung kich cua thiét
b,
i, , I, - gid tri 16n nhat va gid tri hiéu dung cua dong xung kich di qua thiét bi.

D6i véi thanh cdi 6n dinh dong duoc kiém tra theo g suat cho phép o,

G, = M (6.10)
W
trong d6 : M - momen uon:
2,2

M =1.76.10" — kG.cm, 6.11)
10.a
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& day: i, — gi4 tri 16n nhat ctia dong xung kich di qua thanh céi, A;
! - chiéu dai mot nhip thanh cai, cm;
a - khoang cach gitra cac pha, cm;

W - momen chéng uén: W = 0,167b’h cm’.

biéu kién chon va kiém tra thiét bi dién
1.2. Chon cac thiét bi dién
1.2.1. Thanh cdi

Dién ap dinh mic cia thanh cdi (U,) khong nho hon dién dp cua mang dién:U,.2 U,

Tiét dién thanh cdi chon theo mat do dong dién kinh té:

1™ WM
F.2>— (6.12)
Jke
(R3]
Kiém tra 6n dinh nhiét: Fon= ! C\/I <F. (6.13)
3 2 B N M
Kiém tra 6n dinh dong: o, = W <G (6.14)

1.2.2. Sir do
Pién 4p dinh muc cta sit (U ;) khong nho hon dién 4p cia mang dién: U2 U,
Kiém tra én dinh nhiét: Dong 6n dinh nhiét ca si 16n hon dong ngan mach Iy > 1.
Kiém tra 6n dinh dong: Luc cho phép ctia sit 16n hon gid tri tinh todn  F., > kF,
Fp=0,6F,, : (6.15)
trong do:
F - luc phd hong sit (cho trong so tay thiét ké);

F, -luc dong dién tic dong 1én dau sit khi ngan mach ba pha xic dinh theo biéu thitc
2

E =1,76.10"1 '?* kG (6.16)

k - hé s6 hiéu chinh, xdc dinh theo biéu thic:

k=—
H
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trong do: H — chiéu cao ciia siT;
H’ — chiéu cao tir ddy sit dén diém dat cla tai trong co hoc
1.2.3. Cdp dién luc
Cipdiénap: Ug,2U
Tiét dién: Tiét dién cua cdp dién luc ¢6 thé chon theo phuong phép hao t6n dién 4p cho

phép hoac theo mat do6 dong dién kinh té:

Ihu
FC > lv.M
Jia
Gid tri dong dién lam viéc cuc dai duge hiéu chinh cho phi hop véi diéu kién nhiét do
moi trudng va s6 lugng cap di chung trong mot ranh

I
Lo = =1 6.17
"= (6.17)

trong do: I, — dong dién lam viéc cuc dai;

F.., ciing c6 thé dugc chon theo mat do dong dién kinh t€ dong dién dét néng cho phép

ap

... ) (3
Kiém tra ché do on dinh nhiét: F,,, = Ly \/:
C

t
Chon mady cat, mady cat phu tdi va dao cdch ly

a. May cat

_Piendpdinhmic  Upye2 Uy,

- Dong dién dinh mitc Ly = L™

- Kiém tra ché do én dinh nhiét khi ngan mach chi 4p dung cho mdy cat c6 dong dinh

mifc nho hon 1000 A

I,>1" [ (6.18)

tnd

- Kiém tra ché& do én dinh dong

= (6.19)
iy, - dong on dinh dong clia may cat;

1, gid tri hiéu dung cia dong ngan mach xung kich.
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- Diéu kién cat: Cong suat (hodc dong dién) cit cia mdy phai 16n hon hoac bang cong

suat (hodc dong) ngin mach Ién nhat c6 thé di qua may:
(3) = 3,
Sca = Sy hoaic I;2=1.";

b. May cdr phu tdi va dao cach ly

Diéu kién chon mdy cét phu tai vd dao cach ly giéng nhu mdy cat, trir diéu kién cat.
1.2.5. Mdy bién déi do luong

a. May bién dong dién BI
- Dién dp dinh mic Ug2U
- Dong dién dinh mitc phia so cap I g = L™
- Cap chinh xdc: chon phit hop véi cdc yéu cau cua dung cu noi vao may thi cap.
- Phu tai thit cap Z, ...
Dé dam bao do chinh xdc yéu cau, tong phu tai thi cap Z, cha né (ké ca day dan) khong
dugc vugt quéd phu tai dinh mire
Lom 2 Ly=Zsy +1y (6.20)
trong d6 Zx, - tong phu tai cdc dung cu do
1,- 10ng trd cua day din ndi bién dong dién véi dung cu do
Trudng hop gidi han ta cé:
LZowwm — Lsp = ‘% (6.21)
Fy

Suy ra ti€t dién F,cua day dan:

p-ly

Fy= I, (6.22)

trong do : y - dién dan cua vat liéu ;

p- dién trd suat cua vat liéu dan dién;

l,-chiéu dai tinh todn cua day dan, phu thuoc vao chiéu daj thuc t€ / va so d6 ndi BL
So d6 dung 3 bién dong trén ba pha néi hinh sao thi /,= /;
So dé ding 2 bién dong trén hai pha I, = /3 ./

So d6 diing 1 bién dong trén mot pha /,=2.1.
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- Kiém tra 6n dinh dong |-
Riéng d6i véi bie€n dong kiem sir d3, diéu kién Sn dinh dong la:
F,2F, =0,88.10%i2 é (6.23)
trong do: F, - luc tdc dung cho phép lén dau BI;
F, - luc tinh todn dat 1én dau sif cha bién dong;

I- khoang cach tir BI dén sit gan nhat, cm;

a - khoang céch giita cac pha, cm.

Lsaonm = I‘k‘“\/1 (6.24)
tu(l

- Dién ap dinh muic cua bién dién ap phai phit hop véi dién ap cia mang: U,q, > U.

- Kiém tra 6n dinh nhiét

b. Maybién dién ép BU

- Cap chinh xac chon phu hop véi nhiém vu ciia mdy bién 4p.
- Cong suat dinh mifc. S, < S,8us

Tiét dién day dan duoc chon sao cho hao tén dién dp khong vuot qua 5% dién 4p dinh
muc khi c6 cong to va 3% khi khong cé cong to.

1.2.6. Cuon khang dién

bién 4p dinh mic: U,,, 2 U
Dong dinh murc: 1,4 = Iy

Dién trd cia khang dién dugc chon sao cho cong sudt ngan mach 16n nhat khong vuot

quéd cong sudt cdt cia mdy cat bao vé S,

Gia tri dién trd chia cuon khdng dién trong hé don vi co ban:

Xkd-=Xh:.2‘Xm.| HT
Sa S
X =— 3 Xjypx =——
hil s, ht2 S, ~)
S S KD N

S, — cong suat duge chon lam dai luong co ban.

S,. S.;, — cong suat ngin mach trén thanh céi hé thong va cong sudt cat clia méy cét,
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Gia tri dién trd khang dién tng vdi ché do dinh mic
Xy = Xygu 1 (Db g2 (6.25)
Sch U rikd

Chon X, theo gid tri gan nhat cho trong catalogue

Trong hé don vi tuong déi co ban

S., U,
Kigr = Xiaeo = (Lkd)z (6.26)
Skd Uch
Dong ngan mach sau cudén khang dién
[ = — Lo (6.27)
Xhl]* + Xkd*

Gia tri dién 4p du trén cudn khang dién khi ¢6 ngan mach khong dugc nho hon 65%

U%, = X,y II © 100 > 65% (6.28)

nkd
trong dé: Siy; Upha s Inxe — cOng sudt dinh mifc; dién dp va dong dién dinh mirc cia cudn khéng
dién.
1.2.7. Cdu chdy va aptomat
a. Cau chay
- Dong dién day chay déi véi phu tai khong cé dong dién nhay vot: I, > 1, .
- P&i véi phu tai ¢ dong dién nhay vot

I, = oo, | (6.29)

trong do: I, - dong dién md mdy cia dong co;
a,, - 1a hé s6 phu thudc vao diéu kién khoi dong.

- Doi v6i cau chay bao vé dudng day chinh, day chay chon gia tri I6n nhat coa mot

trong 2 diéu kién sau:

w2z Ii= kaIn ; (6.30)
)
I n-|
| = PR L(:Mi +kdlzln , (6.31)
1

m
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trong d6: kg, - hé s6 dong thoi;

n
Z I_-tong cic dong dién dinh miic clia ca nhom;
!

Lommar - dOng dién khai dong 16n nhat chia mot dong co;

n-1
D1, - tong cic dong dién dinh mc trir dong co 16n nhat.

1

Gid tri 16n trong 2 diéu kién trén s& dugc chon lam dong khéi dong clia day chay theo

gid tri gan nhat vé phia trén cia thang day chay.
- D61 v6i cdc thiét bi lam viéc theo ché€ do ngan han lap lai nhu mdy bién 4p han:
La2L,.=121, \/a , (6.32)
trong d6: 1. - dong dién dinh mic cia thiét bi: )
€, - hé so tiép dién dinh muiic.
b. Aptomat

Dong khdi dong cua phan tir nhiét aptomat ciing duge chon gidng nhu déi véi cau chay

Dong khoi dong cat nhanh cia cuén dién tir ciia aptémat phai thoa man diéu kién
Ly 2(125+1.5) 1, (6.33)

Dé aptomat c6 thé bao vé cho dudng day, tiét dién day dan dugc chon phai phi hop véi

dong khoi dong cua thiét bi bao vé theo dieu kién sau:
kol =kl (6.34)
trong dé: I, - ddng dién cho phép lau dai ciia day dén & diéu kién lap dat binh thudng;
k,, - hé s6 tinh dén su thay d6i cuia diéu kién lap dat;
ki, - boi s6 dong dién cho phép, phu thudc vao mang dién va diéu kién bdo vé.

c. Khdi déng tir: Khoi dong tir duoc chon gidng nhu aptomat.

2. BAI GIAI MAU

Bai 6.1: Hay chon thanh céai 10 kV cho tram bién dp, bict gid trj phu tai la S = 5470
kVA, gid tri dong ngin mach 3 pha ' = 9,75 KA, i, = 24,4 kA; thdi gian sir dung cong suat
cuc dai Ty, = 4950 h, nhiét d6 trung binh clia mo6i trudng xung quanh la 30 °C, thai gian tén tai |

gia dinh cta dong ngan mach la t, = 0,35 s. Du dinh chon thanh nhom.
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Gidi: Du dinh chon thanh cdi bing nhém (img v6i nhiét do trung binh cia moi trudng la
25 "C thi nhiét do dot néng cho phép 1a 70 "C. Trudc hét ta xdc dinh dong dién lam viéc 1on nhat

chay qua thanh cai

i _ 910 599674

T J3U 3105

Xac dinh hé s3 hiéu chinh

k _ ecp_eull _ 70_30_0943
““Ve. -e,. V70-25

cp

I

Gia tri dong lam viéc 16n nhat c6 tinh dén sy hiéu chinh nhiét do

[ = Ly _ 299’67:317 85 A
"Mk, 0943 ‘

Tra bang 9.pl.BT, ing véi thoi gian suir dung cuc dai Ty, = 4950 ta tim dugc mat do dong
dién kinh t€ j,, = 1,1 A/mm?, do d6 tiét dién cia thanh cédi duge xac dinh

E = L _ 317158=288,95 mm?

Ju

Chon thanh cdi nhom kich thuge 50x6 = 300 mm?*; chiéu dai méi nhip 1,4 m, khoang
cach giita cdc pha a = 0,60 m.

Theo bang 8.pl.BT ta tra dugc gid tri hé s6 C, = 88.

Kiém tra diéu kién 6n dinh nhiét

F-. .=
Te.min Cl 88

10* = 64,34 < 300 mm’

Vay diéu kién 6n dinh nhiét rat dim bao.
Kiém tra diéu kién 6n dinh dong:
Momen uon:

1.2 140%.24400>
M =1,76.10% "lix = ] 76.10™. = 14,03 kG.cm:
10a 10.60 03 kG.em;

Momen chéng uon: W =0,167b’h = 0,167.0,6%. 5 = 0,3 cm”

M 16,1

Ung suit: o, = Woo3" 46,67 kG/cm® < 6, = 700 kG/cm?.
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Vay diéu kién 6n dinh dong dam bao.

Bai 6.2: Hay chon thanh cdi cho tram bié€n 4p 35/10,5 kV véi may TMH.1600/35, gia tri
dong ngan mach 3 pha I,," = 1,75 KA, i, = 4,46 kA; I, = 5,32 KA, i, = 13,57 kA théi gian
sir dung cong suat cuc dai Ty, = 4550 h, nhiét do trung binh clta méi trudng xung quanh la 28 °C,

thoi gian ton tai gia dinh cla dong ngdn mach lat, = 0,65 s. t, = 1,25 s. Du dinh chon thanh
nhom. '

35 10,5 kV

N1 N

Gidi: Du dinh chon thanh cdi bang nhom (img vdi nhiét do trung binh ciia moéi truong la
25 °C) thi nhiét do dot néng cho phép 1a 70 "C. Vi ddu bai khong cho biét gid tri cia phu tai nén
ta dua vao dong dién dinh muc cha mdy bién dp dé chon tiét dién thanh cdi. Trudc hét ta xdc
dinh dong dién dinh miic chay qua thanh cai phia cao dp 35 kV va coi d6 1a dong dién lam viéc.

I, = Spa_ 1600 =26,39 A
T U V335 T
Xac dinh hé s8 hiéu chinh

6., -9 _
Kp = [—— = || 70-28 0,966
0. — O 70 -25
Gid tri dong 1am viéc 16n nhat ¢6 tinh dén su hiéu chinh nhiét do

[ _La_ 2639
"M Tk, 0966

=2732A

I

Xdc dinh tuong tu dong dién 1am viéc 16n nhat phia 10,5 kV

o Se 1600 o
T AU V3.105

)|
I Ly 88 o1 A

WMZ T 0,966

Tra bang 9.pl.BT, ting v6i thoi gian sir dung cuc dai Ty, = 4550 ta tim dugc mat do dong
dién kinh t& j,, = 1,1 A/mm?, do dé tiét dién cia thanh cdi phia 35 kV dugc xdc dinh
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F.= luw _ 27,32 _ 21,83 mm’

Cok L

Pé6i véi phia cao 4p 35 kV ta chon thanh cdi mém AC-35
Theo bang 8.pl.BT ta tra dugc gia tri h¢ s6 C = 88.
Kiém tra diéu kién 6n dinh nhiét

F Te.min =

t N
I g = 1,75.—2’863 10" = 16,28 < 35 mm’

\
Vay diéu kién 6n dinh nhiét rat dam béo.
Dai véi thanh cidi mém khong can kiém tra diéu kién 6n dinh dong
Tiét dién cha thanh cdi phia 10,5 kV dugc xdc dinh
F.= Lz _ 91 _ 82,79 mm*
I 1L
Chon thanh cdi nhom kich thudc 50x5 = 250 mm®; chiéu dai méi nhip 1,4 m, khoang
cach giira cac pha a = 0,60 m.
Kiém tra diéu kién 6n dinh nhiét
ﬂ = 5,32. JL—25

C, 88

Fremin= 1Y) 10" = 67,59 < 250 mm’

Kiém tra diéu kién 6n dinh dong:
Momen udn:

. i, , 150%.13570°
M =1,76.10% —* =176.10* = 121,46 kG cm
10.a 10.60

Momen chéng uén: W =0,167b*h = 0,167.0,5%. 5 = 0,301 cm®

. M 121,46
img suat: o, = W 0301 404,07 kG/em® < 6, = 700 kG/cm?. (bang 11.pl.BT)

Vay diéu kién én dinh dong dam bao.

Bai 6.3. Hay chon cép dién luc cho mang dién ha 4p 380 V dugc cung cép tir tram bién
dp 10/0,4 kV v6i mdy bi€n d4p TM-560/10, chiéu dai duong cap la 150 m c6 phu tai 1a S = 170
kVA, cosp = 0,8; thoi gian sir dung cong suat cyc dai Ty= 4500 h; cap duoc dat trong hao chung
¢6 s6 luong day cap 1a n = 4, khoing cich giifa cdc day cdp 12 100 mm nhiét dd trung binh cua
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moi trudmg 1a 20 °C. Biét hao tén dién ap cho phép AU,, = 5,5%; Cong sudt ngan mach tai thanh
cai 10 kV cua tram bién dp 1a S,= 215 MVA, thoi gian ton tai cia dong ngdn mach t, = 1,25 s.

Gidi: 10 0,4 kV

Cdchl: Chon cap theo hao t6n dién 4p cho phép: m f‘/
N

Xdc dinh dong cong suat chay trén duong day

P=S.cosp =170.0,8 =136 kW va Q =S.singp =102 kVAr
Hao t6n dién ap cho phép trong hé don vi ¢é tén

U _ UAU,% 38055 200V
°T 100 100

Truée hét cho gid tri x, = 0,1 Q/km va x4c dinh thanh phan phan khang cla hao tén dién
ap
Qxol _102.0,1.0,15
u 0,38

AUX = = 4,03 V;

Thanh phan tic dung: AUy = AU, - AUy =20,9-4,03=16,87 V
Tiét dién day dan

PL _ 136.150.
y UAU, 54.0,38.1687.

F= = 58,92 mm’.

Chon day cap 16i déng loai XIPE cdch dién PVC c6 tiét dién 70 mm’ véi dong dién cho
phép la 360 A; suat dién tr& 1, = 0,27 va x, = 0,083 Q/km. (bang 37.pl) [1]

Hao t6n thuc t&€

_ 136.0,27 +102.0,083
0,38

AU

0,15 =1784V<AU,=209V

Vay day din da chon la dam bao yéu cdu vé chat luong dién. Tuy nhién theo yéu ciu vé
nhiét do d6t néng cho phép dong dién cho phép cua cdp 70 mm? 1a 235 A, trong khi dé dong
dién lam viéc thuc t€ cia mang la:

Dong dién lam viéc :

- S 170
" V3U V3.038

Tic 1a dong dién cho phép cia cap da chon nho hon dong lam viéc. Vay yeéu ciu vé

=25829A51,=235A

nhiét do dot néng cho phép khong dam bao nén can chon cép ¢ tiét dién 95 mm’.
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Cdch 2: Chon day cap theo mat do dong dién kinh t&
Hé s6 hiéu chinh theo nhiét dé:

Dai véi cdp ha 4p nhiét do cho phép 1a 80 °C (bang 10.pl.BT), can cit vao s luong cdp di
chung ta tra bang 42.pl {1] tim dugc k, = 0,8. Hé s6 hiéu chinh theo nhiét do

6., -0 (80 —
K, = | o _ 80 20:0,96
- 05 ~ O 80-15
Gia tri hiéu chinh cia dong dién 1am viéc

I, _ 170
kk, 08096

=336 A;

IlvHu =

Ung véi Ty, = 4500 h tra bang 9.pl.BT ta tim dugc mat dé dong dién kinh t€ j,, = 3,1
A/mm’ cho cdp 161 dong, vay tiét dién day dan la

F = Ilv.Hu _ 336

L= = 108,4 mm®;
Jia 3,1

Chon cép 161 déng XLPE céach dién PVC ¢6 tiét dién 120 mm? .
Cdch 3: Chon cdp theo nhiét do dot ndng cho phép:

Can cur vao gid tri I, ;. tra bang 37.pl [1] ta chon cdp XLPE cédch dién PVC ¢6 tiét dién
150 mm’ v&i dong dién cho phépla 360 Ar,=0,12 va x,= 0,077 Q/km.

D€ kiém tra cdp & ché do su ¢6 ngan mach, trudc hét ta cdn xdc dinh gid tri dong dién
ngan mach 3 pha tai diém cudi ctia dudng cép, chon cap dién 4p co ban la 0,38 kV. Véi mdy
bién dp TM-560/10 tra bang 14.pl [1] ta tim dugc AP, =9,4 kW va U, = 5,5% .

Xdc dinh dién trd cta cac phan tr:

- Hé thong:

2 0,38°
Y - =0,672.10° Q = 0.672 mQ

X.=
s, 215

M4y bién ap:
_ U, U} 55038
1005,  100.0,56

=25,32. 107 Q =25,32 mQ)

B

_APUG, 94038

- = 0 =242.10°Q =242 mQ
" sk, 056%.10° "
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Xa=4Z2 -R: =107/2532% = 2,427 =252, 10°Q = 252 mQ

Pudng day:
Ry=r/=0,120,15=18.10"Q =18 mQ

Xy=%x0=0,077.0,15=111,5510"Q = 11,55 mQ

bién tré ngan mach 3 pha:

Z, =(2,42 4 18)% +(0.67+252+11.55)° = 42.64 mQ:
Dong dién ngan mach 3 pha:

Uy, 380
1M = —— = 5,14 kKA.

T3z, 3.4264

Kiém tra diéu kién 6n dinh nhiét cta cip

{ v
FTc.nnn: 113) \/T :51411?35 10\ = 36,18 < 150 mm2

PGi véi cap dong cach dien PVC ta ¢6 C, = 159 (bang 8.pl.BT);
Nhu vay cdp da chon dam bdo diéu kién on dinh nhiét

Bai 6.4. Hay chon mdy cat va dao cdch ly cho mang dién 10 kV, biél cong suat truyén
tai trén mang dién 1a S = 2540 kVA; gia tri dong dién ngin mach 3 pha tai diém dat thiét bi la
[,=335kA, t,=0,65s

Giai: Trudce hét ta xdc dinh dong dién lam viéc clta mang

S 25400

I, = =
T J3u V30

Gia tri hiéu dung cua dong xung kich

= 146,65 A

I =quli=152.335=51KkA

Can ¢\ vio s6 liéu tinh toin ta chon mdy cat dau loai BMJ-10 va dao céch ly PBP(3)-

10/630, cac s6 liéu tinh toan kiém tra duge thé hién trong bang sau

Tham s6 mdy cat Tham s6 dao cach ly
l> Tham so6 Diéu kién Tinh todn BM>-10 Tinh t0dn PBP(3)-10/630
(D (2) (3) (4) (5) (6)
bien dp. kV U.=>U 10 10 10 10
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(1 (2) (3) (4) (5) (6)
Phu tii 1>1,, 200 146,65 630 146,65
On dinh w ot 0,65 _ 10 0,65 _ I3
nhiet. kA Lowc2L ™ |1 [ 335 335 |22 =135
tﬁd l
22.7
On dinh dong e > 1 152.335 = 7.2 5.1 50
5.1
Kha nang cat, 121 3,35 5.5

kA

Bai 6.5. He thong dién c6 cong suat ngan mach trén thanh cdi 1al0 kV la S, = 1280

MVA Hay chon khdng dién dé cong suat ngdn mach 16n nhat khong vuot qua gid tri cia cong

suat cit mdy cat S; = 350 MVA, dong dién lam viéc I6n nhit I, = 895 A
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Gidi:
Trudc hét chon cdc dai lugng co ban la: HT 10.5kV
S =100MVA, U, =10,5kV, @'|‘|:
Sk Scél N

S, 100
[,=—"—= =5,5kA
J3U, +3.105

Chon cudn khang dién ¢6 cédc gia tri dinh mirc:

U = 10KV va Ly = 1.2 kA, S,y =+/3 Uy Ly = V3 10.1,2 = 20,875 MVA
Xdc dinh dién trd cla hé thong

X, =2 = 100 _ 0
MtTS, 1280

Dién tré cha hé thong tng v6i cong sudt cit clia may cit

Sen 100 0,286
S

X, =
hi2 350

cal
Dién tré can thiét ciia khing dién

Xkd.ll: Xhlzt - Xhll* = 0,286 - 0,08 = 0,206

Ta xac dinh gid tri dién trg khdng dién ing vdi ch€ do dinh miic

S\ 20,875 10,5,
Xie = Xgue —— =0,206. —— = (-7’ =
ke k. S., (de) 100 ( ) = 0,048



Ta chon mifc gan nhat theo catalogue 1a X, . = 0,05, tic 5%
Biéu thi gid tri dién tro khdng dién trong hé don vi tuong d6i co ban
100 10

S, U
Xiar = Xpge =2 (=242 = 0,05. ———(——)*=0,22;
KT U,h) 20,875(10,5)

Xac dinh dién dp du wén cudn khang dién khi ¢6 ngin mach

5.5
100=77,32 > 65%

I,
U%, = ¥y I;*’.loo =0,05.

kd ’
Nhu vay khdng dién vira chon dam bao yéu cau k¥ thuat

Gia tri dong ngan mach sau cudn khang dién

1, 5,5

= = 18,56 kA
Xy + Xv 0,08+0,22

I, =

Bai 6.6. Hay chon thiét bi cho tram bién dp vdi may cong suat 320 kVA do Viét nam
ché tao, cong suat ngin mach cua hé thong la S,,= 168 MVA, thai gian sit dung cong suat cuc
dai T,, = 4500 h, thdi gian dat cla bao vé role 1a t,, = 1,2s; nhiét do trung binh cua moi trudng

xung quanh 1a 28 °C
10kV/ 0,4 kV

o | .

HT BIl MCIN, N, BI2 Ap

Gidi:

Theo ma hiéu ciia mdy bién 4p ta tim dugc céc tham s cua may:
S, =320 kVA; AP, = 6,2 kW; U, =5,5%.

Trudc hét can xac dinh dong dién ngan mach tai cac diém N, va N,:

Chon U, = 0,4 kV, ta xdc dinh dién tr& cla cic phén tir trong hé don vi c6 tén:

2

5. = Ui 04" 09521070
"s, 168 T

U, U3 55047

=k o =27,5.10"Q
100.S,, 100.0,32

2 2
_AR UG _ _6:2-_Qi7= 9.69. 107 Q
Sta 320°.107

R
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Xn=1/Z2 - RZ =1074/27.57 =9,60° =25.74. 10°Q

Tong tré ngdn mach dén diém N, 14 Z,, = X, = 0,435.107 Q
Dong dién ngan mach 3 pha tai N, quy vé cap dién dp thuc t&

U, U, 0,4°

= b = =9,7kA
J3.Z,, U 3.0952.107.10

Ikl

Dong dién nay thuc ra c¢é thé dugc xdc dinh mot cach ngén gon theo biéu thitc

Ikl = =

AU V30

=9,7kA

Dong xung kich:

L =2,55. 1, =2,55.9,7=24,73 kA;
Gia tri hiéu dung cia dong xung kich:

L = 1,52 1,,=1,52. 9,7 = 14,74 kKA;

Tong trd ngan mach dén diém N, la

Zai = 9,697 +(0,952+25,74)* 10" = 28.39.10° O

Dong ngan mach tai diém N,

Ly =—ow o 0% _giapa
J3zZ,, 2839

Dong xung kich:
iy =2.55. 1, =2.55. 8,13 = 2074 kA

Gid tri hiéu dung ctia dong xung kich:
L = 1,52 1o= 1,52 . 8,13 = 12,36 KA.

Cong suat ngan mach tai diém N:
So=+3.1,U=3.813.04=5635MVA

Xdc dinh dong lam viéc ¢ 2 phia cta may bién ap:

S,
= —2—= 520 = 134,75 A;

J3.U, V3.10

S,, 320
o= —="—= = 461,88 A;
" BU, Vo
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Chon mdy cat dau loai BMII-10 va dao cich ly PB-10/400; thoi gian cit clia ban than

mdy cat la 1,,=0.2 s, nhu vay thoi gian gia dinh clia dong ngin mach sé la
[gd = th‘\.!-“ tMu = 1ﬁ2 +0v2 = 1.4 S.

Chon may cat va dao cach ly: Theo $6 liéu tinh todn ta chon mdy cat dau loai BMIT-10

va dao cach ly PB-10/400. Cic tham s6 tinh todn duogc thé hién trong bang sau:

Chi tiéu ki€ém tra May cat Dao cdch ly

Th. sé tinh toan BMII-10 T.s0 tinh toan PB-10/400
Dién dp. kV 10 10 10 10
Dong lam viéc, 184.75 630 184.75 400
A
Ondinhnhiet, | 97.14=13173 |  2021=400 | 9.7°14=131.73 10%.10= 1000
kA".s
On dinh dong. L= 24.73 iy= 52 24.73 50
kA
Dong cat. kA I, =97 I,=20

Két qua tinh toan cho thay cdc thi€t bi da chon hoan toan thod man cdc yéu cau can
thiét.

* Chon thanh cai 10 KV

Du dinh chon thanh cai bing dong (ing véi nhiét do trung binh ctia moéi truong 1a 25 °C
thi nhiét do dot néng cho phép 1a 70 "C (bang 8.pl.BT). Xdc dinh h¢ s6 hiéu chinh

0. _em -
= S O [70-28 _ o6
“"Ve, -6, V70-25

Gia tri dong lam viéc 16n nhat 6 tinh dén su hiéu chinh nhiét do

[ =2 B gy 5y 4,
M 0,966
T CR LS PN
k, 0,966

he
Tra bang 9.pl.BT, tmg v&i thai gian sir dung cuc dai Ty, = 4500 ta tim duoc mat do dong
dién kinh t€ j, = 2,1 A/mm’, do d6 tiét dién cua thanh cdi dugc xdc dinh

£ L 19124

= ! =91,07 mm?’;
Ju 2,1
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Chon thanh cii déng kich thudc 40x4 = 160 mm?; chiéu dai moi nhip 1,5 m, khoang

cach gitra cac pha a = 0,60 m.
Theo bang 8.pl.BT ta tra dugc gid tri hé s6 C, = 171.
Kiém tra diéu kién on dinh nhiét

ﬂ _07.9M% 10' 2 67.11 < 160 mm?
C 171

FTu.min = Ikl
1

Vay diéu kién 6n dinh nhiét rdt dam bao.
Kiém tra diéu kién on dinh dong:
12 . 150%24730°

Momen uén: M = 1,76.10%. —* =1,76.10™.
10.a

=403,76 kG.cm;

Momen chéng uén: W = 0,167bh? = 0,167.0,4.4° = 1,07 cm’

_ M _ 403,76

W = 377,77 kG/cm® < o, = 1400 kG/cm®.

Ung suat: o,

Vay diéu kién 6n dinh dong dam bao.

Tinh todn tuong tu cho thanh cdi ha dp, két qua ghi trong bang sau

Chi tiéu kiém tra Biéu thirc tinh Thanh cdi cao dp Th. cdi ha 4p
Dién 4p. kV U 10 0,4
Dong lam viéc, A | 191,24 478,1
Tiét dién. mm” F 40x4 50x5
B6 tri thanh cdi, cm l.a I, =150, a, =60 L=125, a, =15
On dinh nhiet, kAZs e C 6711 56,28
Cl.

Momen udn., kG.cm 2i2 403,76 788,66

M=1.76.10% —%

10.a
Momen chéng uén, kG/cm* 0.167.b.h’ 1.069 2.088
Ung suat M 377,77 377.8
Gy = W

* Chon sit cdach dién: Theo bang 34.pl [1] ta chon sit O®-10-750
c6 U =10 kV; luc phé huy F,, = 750 kG;
Luc cho phép trén dau sitla F, = 0,6 F,, = 0,6.750 = 450 kG;
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Luc tinh todn F, = 1,76.10*

=1,76.10".150. ———
60

Hé s6 hiéu chinh k=H/H=17,5/15=1,17;

Luc tinh todn hiéu chinh kF, =1,17.26,91 = 31,49 < F_, = 450 kG

Vay sit dat yéu ciu vé do bén co hoc.

Chon mdy bién dong (bang 27.pl) [1]:

24730°

=2691 kG

Chi tiéu kiém tra BI phia 10 kV BI phia 0.4 kV
Th. so tinh todn 4MAT72 T.s6 tinh todn TKJI- 0.5
bién ap, kV 10 12 0.4 0.4
Dong lam viéc, A 184,75 I, =200 184,75 300
On dinh nhiét, kA%s | 9.7%.1.4=131.73 80%.1 = 6400
6n dinh dong, kA I,,=14.74 I, =120
Cap chinh xac 1 1
Phu tai S,. VA 4,525 15 4,525 20
Phu tai cua may bién dong
, Cong suat tiéu thu cdc pha, VA
Thi€ét bi do dém A B c
Ampemet dién tir 1.75 175 1.75
Watmet tdc dung 3 pha 2 phén tr 1.25 1,25
Watmet phan khang - 1.75 -
Cong to tac dung 3 pha 2 phan tr 1.25 - 1,25
Cong to phan khang 0.275 0.55 0.275
Téng 4,525 4,05 4,525

Chon tiét dién day dan cho mach nhi thit cia mdy bién dong:

Tén hao cong suat cho phép trong mach nhi thir

Mat khac
Hay

AS =Sy — Sy = 15 — 4,525 = 10,475 VA;

AS =121, =5%r, = 10,475 VA

r, = 10,47525=0,419 Q
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Gia thiét chiéu dai tir cdc mdy bién dong dén céc thiét bi do dém la / = 35 m; Chon so do

noi cac may bién dong theo hinh sao, nén chiéu dai tinh todn /, = I= 35 m;

Tiét dién day dan duoc xac dinh:

" 35

= = 1,58 mm® chon day déng tiét dién 2,5 mm’
yr, 53.0419

Fo=

Chon aptomat

Can cif vio dong lam viéc ta chon aptomat loai NS 600E (bang 31.pl.)[1] cla hing

Merlin Gerin véi cac tham soé

Tham s6 Tinh todn Aptomat NS 600E
bién ap, V 400 500
Dong dién. A 461.88 600
Dong cat, kA 8.13 15

Bai 6.7. Hay chon cdc thiét bi ctia tram bién dp 35/10 kV gom 2 10 ra véi cong suit trén
161S,=1350kVA vactalo2l]a8,=1670kVA (hinh vé), hé s6 dong thoi k,, = 0,85. Thoi gian
str dung cong sudt cuc dai Ty, = 4550 h; thot gian t6n tai cua dong ngan mach t, = 1,2 gidy.

nhiét do trung binh ciia moi trudng xung quanh 1a 6 = 28"C.

Cac thong s6 ngan mach tai diém N, va N, cho trong bang sau:

Diém nm If’.kA i,. kA [.. kA S, MVA

N, 12.4 31.65 18.87 215

N, 2.07 5.3 3.16 37,77

35kV 10kV S,
' >
T s
HT N, N MC BI

Giai:

* Chon thanh cai:
Dong dién lam viéc chay trén thanh cai

_ kg (S, +8S,) _ 0,85(1350 + 1670)

IIVTL' -
J3U J310,5

= 141,15 A,
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Du dinh chon thanh cdi bang dong (ing véi nhiet do trung binh ctia méi trudng 1a 25 °C
thi nhiét do dét néng cho phép la 70 °C (bang8.pl.BT). X4c dinh hé s6 hiéu chinh

ecp o enll 70 - 27
khc N = 09977
0,6, V70-25

Gia tr1 dong lam viéc 16n nhat cd tinh dén su hiéu chinh nhiét do

I, 141,15
k 0,977

L = = 144.4 A:

he
Tra bang bang 9.pL.BT, (ng véi thoi gian sir dung cuc dai Ty = 4550 d&i vdi thanh
nhom ta tim dugc mat do dong dién Kinh t€ j, = 1,1 A/mm’, do dé tiét dién clia thanh cai duoc

xdc dinh

Loy ,
F.= MM . “:41’4 =131,27 mm-;

Jua

Chon thanh cdi bing nhom kich thudc 40x5 = 200 mm?; chiéu dai méi nhip 1,25 m,
khoang cach giita cac pha a = 0,60 m.
Theo bang 8.pl.BT déi véi thanh nhom, ta tra duge gia tri hé s6 C, = 88

Kiém tra diéu kién 6n dinh nhiét

f—207 \/—

FTL‘.min = Ik2

10* = 25,77 < 200 mm?

Vay diéu kién 6n dinh nhiét rat dam bao.Kiém tra diéu kién on dinh dong:
Momen uén:

1*i2, 125%5300°
—%=176.10". ————— = 12,87 kG.cm;
10.2 10.60 o

M =1,76.10"
Momen chéng uén: W =0,167b*h = 0,167.0,5*. 4 = 0,167 cm’

Ung suat: o) M = £8_7 = 77,09 kG/em’ < 6, = 700 kG/cm®.

YW 0,167
Vay diéu kién 6n dinh dong dam bao.

* Chon sit cach dién: Theo bang 34.pl ta chon st O¢-10-375 ¢6 U = 10 kV; luc phd huy
F.. =375 kG;
Luc cho phép trén ddusitla F, =06 F, =0.6.375 =225 kG;
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5 2
lixk =
a

53
Luc tinh todn F, = 1,76.10* 1Y =1,76.10*.125. = 1,03 kG

Heé s& hiéu chinh k = H/H = 17,5/15 = 1,17,
Luc tinh toan hiéu chinh kF, = 1,17.1,03 = 1,205 < F,, = 225 kG
Vay sit dat yéu cau vé do bén co hoc.

Chon mdy cat va dao cach ly: Dong lam viéc cua 16 thi nhat

S, 1350

" J3U V3105

I =7423 A

Theo s6 liéu tinh todn ta chon may cat diau loai BMII-10 va dao cach ly PB-10/400

(bang 25 va 26.pl )[1]. Cic tham s6 tinh todn dugc thé hién trong bang sau:

Chi tiéu kiém tra May cat Dao cich ly
Th. s6 tinh todn BM>-10 T.s6 tinh todn PB-10/400
bién ap. kV 10 10 10 10
Dong lam viéc, A 74,23 200 74,23 400
On dinh nhiét, B, kAZ.s 2,07%.1,2=5,14 1021=100 | 2,07%.12=5,14 | 10%.10= 1000
On dinh dong, kA o= 5.3 = 25 5.3 50
Dong cat, kA I,=2,07 I.=5.38

* Chon mdy bién dong:

Ta chon mdy bién dong cho 16 téng la 4MA72 va 16 1 1a 4ME12 (bang 27.pl)[1] cta

hiang SIEMENS ché tao
Chi tieu kiém tra BI t8ng Bl lo !
Th. s6 tinh todn 4MAT2 T.s6 tinh todn 4ME12
Dién ap, kV 10 12 10 12
Dong lam viéc, A 144,4 I, =200 74,23 100
On dinh nhiét, B, kAZs | 207212514 | 80%.1=6400 | 2.072.12=5.14 802.1 = 6400
On dinh dong. kA I.,=3.16 L. =120 I,.=3.16 L, =120
Cap chinh xdc | 1
Phu tai S, VA 5,775 L5 5,775 15
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Phu tai cia may bién dong

Thiét bi do dém Cong suat tiéu thu cac pha. VA
A B C

Ampemet dién tir 1,75 1.75 1,75
Watmet tic dung 3 pha 2 phan tr 1,25 - 1,25
Watmet phan khang . - 1.75

Cong to tdc dung 3 pha 2 phan tr 1.25 - 1,25
Cong to phan khang 0.275 0.55 0,275
Role dong 1,25 1,25 1,25
Téng 5.775 5,30 5,775

Chon tiét dién diy dan cho mach nhi thif cia mdy bién dong:
Ton hao cong suit cho phép trong mach nhi thit
AS =Sy —S,=15-5775=9225 VA;
Mat khac AS = I,,.r, = 5%,
Tir dé ;= AS/ I, =9,225/5"=0,369 Q

Gia thiét chiéu dai tir cic may bién dong dén céc thiét bi do dém la / = 40 m; Chon so d6

néi cic may bién dong theo hinh sao, nén chiéu dai tinh toén /, = / = 40 m;
Tiét dién day dan dugc xdc dinh:

l, 40

= = = 2,05 mm’
vr, 53.0,369

F,

chon day déng tiét dién 2,5 mm’

Bai 6. 8. Chon cdu chay dé bao vé mach dién 380 V cung cap cho dong ce 20 kW; he s6
cos = 0,8 hé s6 m& may k.= 5,5 diéu kién khéi dong nhe, (a = 2.5). Kiém tra day cdp déng
XLPE tiét dién 35 mm?® (dong dién cho phép I, = 150 A) dat trong Ong thép (diéu kién binh
thudng).

Xét hai trudng hop: a, dudng day khong can bao vé qud tai; b, can bao vé qua tai.

Gidi: Dong dién dinh muc cia dong co

P 20

LS
% f3U.cosp 3.0.38.08

Idc=
Xac dinh dong khai dong cha day chay
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[ k],

min
2 mm

104 o

m m

I

_ 55.38 8356 A

Vay can chon cau chay loai ITH2-250/11 ¢6 dong dinh muc la 100 A va dong Khoi dong
cua day chay la 150 A (bang 29.pD)[1]. Kiém tra su phiu hop cua day dan

a, Truong hgp khong can bao vé qua tai boi so k,,, = 0,33 (bang 13.pl.BT);
0,33.100=33< 150 A

Vay tiét dién day dan dam bao diéu kién dét ndng cho phép;

b, Trudng hgp can bao vé qua tai: k,, = 1,25 (bang 13.pl.BT).
1,25.100 = 125 A < 150

Tic la trong ca 2 truong hop day cdp dugc bao vé an toan boi cau chay di chon.

Bai 6. 9. Hay chon aptomat dé bao vé mach dién 380 V cung cap cho nhém dong co gébm
2 mdy 10 ; 3 mdy 20 va mot may 33 kW; hé s6 cose = 0,8, hé s6 md may k., = 4,5, diéu kién
khoi dong nang né,(o,,=1,6) hé s& dong thdi bang 0,9. Kiém tra day cdp dong dong tiét dién 70
mm?2, ¢6 cach dién tdm gidy dau, dat trong dat. (I,=440A)

Giai: Xac dinh dong dinh muc cta cdc dong co
P 45

—————=p7=———=8546A
\EU.COS(p V3.0,38.0.8

Ich:

Tuong tu cho cac dong co khdc, két qua ghi trong bang sau

Sé dong co ] 2 3
P, kW 33 20 10
I, A 62,67 37.98 19

Dong khdi dong clia aptomat xac dinh theo biéu thic

n-| 4.5.62,67
— ImmMax +kdl ZI -

P o | no 1,6

m

I, +0,9(2.37,98+3.19) = 167,27 + 119,65 = 295,92 A

Chon aptomat kiéu A3143 ¢6 dong dinh mic 600 A, dong khoi dong ciia méc bao vé 1,
=400 A (bang 32.pD)[1]. Kiém tra sy phl hgp cia day dan véi cdp cach dién bang giay tra bang
13.pL.BT ta tim dugc k,, = 0,8 . V&i cdp dong céch dién gidy tdm dau dong dién cho phéplal,=
440 A

ki Iy =0,8.400 =320 A <440 A

204



Vay dam bao yéu cdu bao vé¢ dudng cap
3. BAITAP

6.1: Hay chon thanh cdi 10 kV cho tram bi€n ap. biét i tri phu tai la S= 6870 kVA,
gid tri dong ngan mach 3 pha 1" = 578 kA, i,, = 14,74 kA; thoi gian sir dung cong sudt cuc dai

Ty = 4500 h, nhiét do trung binh ctia méi trudng xung quanh 1a 26 °C, thoi gian ton tai gia dinh
ctia dong ngan mach lat, = 0,56 s. Du dinh dung thanh nhom.

6.2 : Hay chon thanh cdi cho tram bién dp

35/10,5 kV véi mdy TMH.4000/35, gid tri dong ngén 35  10,5kV
mach 3 pha I,/™ = 2,54 KA, iy, = 6,48 kA [, = 7,83 ® e
KA, iy, = 19,97 kA thdi gian sit dung cong suat cuc dai N " .

1 2

Ty = 4500 h, nhiét do trung binh cua moéi truong xung
quanh 12 30 °C, thoi gian ton tai gia dinh cta dong ngan
mach lat, =04s. t, =0,85s. Du dinh diung thanh nhom.

6.3. Hay chon cdp dién luc cho mang dién ha ap 380V dugc cung cap tir tram bién ap
10/0,4 kV v3i mdy bién dp TM-320/10, chiéu dai dudng cdp la / = 210 m ¢6 phu tai 1a S = 85
kVA, cosp = 0,82; thoi gian sur dung cong suat cuc dai Ty= 4550 h; cap duoge dat trong hao
chung c6 so lugng day cdp la n = 3, khoang cach giita cdc day cap 1a 100 mm nhiét do trung
binh ctia méi trudng 1a 20 “C. Biét hao ton dién dp cho phép AU,, = 4,5%; Cong sudt ngin mach
tai thanh cdi 10 kV cia tram bién dp la S,= 380 MVA, thoi gian ton tai clia dong ngan mach
t,=1.35s.

6.4. Hiay chon mdy cit va dao cich ly cho mang dién 35 kV, biét cong suat truyén tai
tren mang dién 14 S = 5340 kVA; gid tri dong dién ngan mach 3 pha tai diém dat thiét bj 1a
L=4,56 kA, t,= 0,555

6.5. Hé thong dién c6 cong sudt ngan mach tréen  HT 35kV
thanh cdi 1210 kV 1a S, = 2200 MVA. Hay chon khédng dién @+C

dé cong suit ngin mach 16n nhat khong vuot qua gid tri cla

. N
cong suat cit may cit S, = 650 MVA, dong dién lam viéc Sc Sei
I6n nhat I,,,, = 1250 A
6.6. Hay chon thiét bi cho tram 10kV,/ 0,4kV
bién dp v6i mdy cong sudt 560 kVA ‘ %
do Viét Nam ché tao, cong sudt ngan @W —»

mach cua hé thong la §,,= 185 MVA,

thoi gian sir dung cong suat cuc dai Ty,

HT BII MCIN, &N, BI2 Ap
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= 4500 h, thoi gian dat cha bao vé role la t,, = 1,35s; nhiét do trung binh cia mai trudng xung
quanh 12 27 °C

6.7. Hay chon céc thiét bi clia tram bién dp 35/10 kV gom 2 19 ra véi cong suat trén 16 |
S, =2160 kVA vacualo 2 1a S, =321C kVA (hinh vé&), hé s6 dong thoi k, = 0,8 Thdi gian sir
dung cong suat cuc dai Ty, = 5000 h; thoi gian 16n tai cua dong ngan mach ¢, = 1,2 giay. nhiét

do trung binh clia méi trudng xung quanh 1a 6 = 29"C.

Céc thong s6 ngan mach tai diém N, va N, cho trong bang sau:

Diém nm 10 kA i kA I,. kA S, MVA
N, 10,39 26.5 15.8 180
N, 9,87 25.18 15 179.56

35KV 10kV S,

~ LT s,

HT N, N7 MC BI

6.8. Chon cau chay dé bao vé mach dién 380 V cung cap cho dong co 45 kW; hé s6
cos@ = 0,78 hé s6 m& mdy k,.= 5 diéu kién khdi dong nang né, (o = 1,6). Kiém tra day cép
déng XLPE tiét dién 35 mm’ (ddng dién cho phép I, = 150 A) dat trong 6ng thép (diéu kién
binh thudng).

Xét hai truong hop: a, dudng day khong can bdo vé qua tai; b, can bao vé qua tai.

6.9. Hay chon aptomat dé bao vé mach dién 380 V cung cap cho nhém dong co gém 2
mdy 20 ; 4 mdy 33 va mot mdy 45 kW, hé so cosp = 0,8, hé s6 mé mdy k,,, = 4.5, diéu kién khai
dong nhe, hé¢ s6 dong thdi bang 1. Kiém tra day cdp dong XLPE tiét dién 95 mm?, c6 cach dién
PVC, dat trong dat.
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Chuong 7

BAO VE ROLE

1.CO SO LY THUYET
1.1. Bao vé dong dién cuc dai

Dong dién khéi dong cua bao vé dong cuc dai dugc chon theo cic diéu kién sau

k.
Ikd = I(L kmmIIVM; (7 l)

w
trong do: I, - dong khai dong cua bao vé role;
| dbng dién lam viéc cuc dai;
K..n— hé 6 md may trung binh ciia cdc dong co. k,..=1,5+3.5;
k,,— hé so tro ve.
Dong khdi déng cuia role duge xic dinh theo biéu thitc

k,
.n,

ksd kmmIIVM; (72)

Ikdl{ =

w
trong do: k, - hé s6 sg dd, phu thudc vao so dé mic cua cac role;
n, — hé s6 bién dong.Can cif vao gia tri cua dong khoi dong cua role I, can chon dong
dat cua role 1,, theo gid tri gdn nhat cua thang dong dién vé phia cao
IdR 2 Ikdl( (73)
Dong dién khoi dong thuc su cia bao vé role duge xdc dinh nhu sau

L1, (7.4)

Ide\’ =
sd

P06 nhay cua bao vé

knh = Ik-mi“ = Ik.mink\tl (75)

Ikdhv L1,
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Iy o — dOng ngan mach nho nhat duge tinh tai diém cudi cua viing bao vé chinh va bao
vé du phong, thudong duoc 13y bang gid tri dong ngan mach 2 pha, ¢6 thé xdc dinh dua theo gia
tri cGia dong ngin mach 3 pha & cudi viing bao vé theo biéu thitc

II(.min = 0’87 I(-‘)k
Gia tri cho phép cha do nhay k,, > 1,5 d6i véi bao vé chinh;
k,, = 1,2 doi véi bao vé du phong.

Kiém tra mdy bién dong theo diéu kién lam viéc tin cay cua cudn cat: Dong dinh miic so
cap chia may bién dong khéng nhd hon 3% gid tri dong ngan mach 3 pha tai noi dat bao vé
Iia 0,037 (7.6)
1.2. Bao vé cat nhanh
Dong khoi dong cia bao vé phai I6n hon dong ngan mach 16n nhat & ngoai viing bao vé
Lkaon > Tt ng (7.7)
trong d6: Iy, - dOng dién ngan mach I6n nhit 6 ngoai ving bao vé ;
k. — hé sotin cay.
D61 véi mdy bién dp, ngoai di€u kién trén con phai xét dén diéu kién dot bién ciia dong
trhoa Iy en> Lo
Gia tri dong tir hod dot bién duogc xdc dinh theo biéu thic
Lon = Kun-Lipa
kg, — hé s0 dot bién tir hod c6 gia tri trong khoang 3+3, tuy thudc vao loai mdy bién ap;
I, sa — dOong dinh mic cua may bién ap.

Gia tri 16n nhét trong s6 cdc gid tri I, .., va Ly, s€ duoc chon lam diéu kién tinh toén

bao vé cat nhanh. Gia sir I \y,, ,,> Lu, dOng khai dong duoc xdc dinh

Ligon = K- Ik.M;l.\.ng‘

Dong khai dong cua role Liacn ik =k4 KLk s ng- (7.8)
n

Can cir vao dong khoi dong ctia role Iyen i can chon dong dat gan nhat I,y ciia role bio

vé cat nhanh, sau d6 xdc dinh gid tri dong khoi dong thuc t€ clia bao vé cit nhanh

Tpere= Jaen 0 (7.9)

sd
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Do nhay dugc ddnh gid theo hé s6 nhay

Kaen = Do (7.10)
I

PyON
Doi véi bao vé chinh. hé s6 nhay cha bao vé cat nhanh phai lén hon hoac bing 2.
1.3. Bao vé so léch
Dong khoi dong ciia bao vé so léch
Lost = Ko K Kasilivan g » (7.11)
trong d6: . o - dOng ngan mach I6n nhat 6 ngoai ving bao vé;

k, - hé s6 tinh dén anh hudng cua thanh phan khong chu ky cua dong ngan mach, cé
gid tri bang | d6i v6i cdc mdy bién dong ¢6 bao hoa tir va bang 2 déi véi cdc loai may bién dong
khéc;

K. — hé s6 tinh dén dac tinh cung loai cita cac mdy bién dong, bang 0.5 do6i véi cic

may bién dong hoan toan giong nhau va bang 1 doi véi cac mdy bién dong khic nhau;
s; — sal 6 cua may bién dong, thudong cé gid tr 1d 0.1 (sai s6 109%).
a. Boi vaér may bién dp
Dong khéi dong cua role

Lk = Ky Kie Tiemtas: (7.12)

n

Dong khong can bang duoc xdc dinh theo biéu thic:
Lieontan = (K Kasit Savae +921) Lt e, (7.13)

Sai s6 tuong déi do su chénh léch cac dong dién thir cap cia mdy bién dong duoc xdc
dinh theo biéu thirc

]1[ ',l;n_ (714)

Can cit vao gid trinh tinh toan cua [,y chon dong dat cua role tmg v6i thang gan nhat 1., sau do

xdc dinh gid tri dong khdi dong thuc t€ cuia bao vé so lech

Ih\'ﬁl_ ILIR.nI (715)
' k

ad

DPé giam su chénh léch cua cic dong dién thir cap ngudi ta sur dung cudn day can bing,
s6 vong day duoc mac thém vao phia dong dién 16n. Gia s dong I, > I,,,, s6 vong day can thiét

phai mic thém sé la:
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w=wn(13' 1) (7.16)

211
w, — tong s& vong day cua cudn can bang cho trong catalogue

Do nhay duge danh gid theo  Kypy = i >2 (7.17)

s

b. Boi vor may phat

Dong khai dong duge chon theo 1 trong 2 diéu kién sau:

Dong khai dong phai 16n hon dong dién dinh muic cua may phat: [, > L,

Dong khéi dong phai 16n hon dong dién khong can bang cuc dat @ L;> Ly maxs

S
IILMF = _\/_—__L , (718)
3.U nim
Licomtax = Ku-KarSi Lintaxng (7.19)

Gi4 tri 16n hon trong 6 cac gid tri cva Lye V& Lo apunes GUOC chon lam diéu kién tinh

toan.
2. BAI GIAI MAU

Bai 7.1. Hay tinh todn bao vé dong dién cuc dai cho duong day 10 kV. bi€t dong dién
lam viéc cuc dai L., = 210 A, hé s6 m& mdy k,,,=1.4. h¢ s6 tin cay k,. = 1.2; Dong ngan mach
cuoi dudng day Ia 1,""=0,86 kA

10kV BV N
o} 7

Hinh 7.1. So do mang dién bai todn 7.1.

Giai: Can cir vao dong dién lam viéc cuc dai ta chon mdy bién dong cé 5 = 300 (1>
I,). tirc 12 he s6 bién dong n, = 300/5 = 60. du dinh sé chon role s6 loai EOCR.SP.10 (bang 48.pl.
phu luc) [1]; mdy bién dong dugc mac theo so dé sao thiéu (phan (ng theo dong pha), nén hé 50
SO dé k_“; = 1.

Vi role k¥ thuat s6 he s6 tro ve k,, = 0,98, dong khdi dong cia role duge xdc dinh theo
biéu thirc
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P =
kdik kl\l-.n sd DmdA e — 0_9860

1.1,4.210=6 A

Chon dong dat cuarole [, =6 A

Dong khai dong thuc € ctua bao vé
lam= Idl':i = 9]6—0 =360 A

s
D6 nhay cua bao vé

— lkllmn _ L(k:]. _ _\/-:3"]\2 _ \//—3;.860 _

knh - 2 08

I kdbv I kdbv 2. kdbv 2 360 o

Vay bao vé ddp ing do nhay can thiét.

Bai 7.2. Hay tinh todn bao vé cat nhanh cho tram bién dap 35/10 kV biét cong sudt clia
mdy bién dp 1a §,, = 4000 kVA; dién ap dinh mitic U,= 35 va U,= 11 kV; hé s6 dot bién dong tir
hod k,, = 4: dong ngan mach ngoai tai diém N 1a [['" = 1.2 kA; hé s6 tin cay k. =1,2.

Giai: Trudc hét ta xac dinh dong dinh mitc cua may
BV

bién ap

I :*—=——=66A
T au, V335

| _ \ >
Sp. _ 4000 "’ W@D‘%

Hinh 7.2. So d6 mang dién
Dong dién ngan mach quy vé cap dién ap 35 kV 1a bai todn 7.2.
1,".U, 1200.11
Ul

= 377,14A

(3
[['"=

Dong khoi dong cua bao vé cat nhanh duoc chon tir I trong 2 diéu kién
- Ldn hon dong ngin mach ngoai, ['” =377.14 A
- Lén hon dong dot bién tir hod cia mdy bién ap

Ly = kgnIna = 4.66 = 264 A

Do dong Iex, > Ien, nén dong khdi dong clia bao vé cat nhanh duge chon theo dieu kién
tht nhat

[y = ko S =1,2.377.14 = 45257 A

Can ctf vio dong dinh mifc clia mdy bién dp ta chon bién dong c6 I, = 100 A, tic la hé

s6 bién dong n, = 100/5 = 20; mdy bién dong dugc noi theo hinh sao. tic hé 56 50 do k=1.
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Dong khai dong cua role bao vé cat nhanh duoc xdc dinh theo biéu thiic

Tow 45257 120634
20

IdeN.R =
i

Chon role EOCR-SP.20 vé6i dong dat cia role [y.en=23 A.
Dong khai dong thuc 1€ cua bao vé cat nhanh

oy = JURCN-M ?3i29 = 460 A.

ksd
Do nhay cua bao vé

= Mo O87L" 08737704 _
" luoy Tuos 460

Nhu vay thuc chat bao vé cit nhanh chi ¢6 thé dam bao duge mot phan va né chi dong
vai tro bao vé phu cho may bién ap.
Dong dién ngan mach nho nhat ma bao vé cat tic dong tin cay véi do nhay bang k' ;=2
la:
I =k Lyon = 2. 460 = 920 A
Bai 7.3. Hiy tinh todn bdo vé dong dién cuc dai va bao vé cat nhanh cho mot dudng day

22 kV. biét dong dién lam viéc cuc dai I, = 325 A, dong ngan mach 3 pha & cudi dudng day 1
lal, =2,13kA, hé sO mo may k,,,.=1.5;

22kV BV1 N
Ol 1eo :/7

Hinh 7.3. So d6 mang dién bai todn 7.3.

Gidi: Can ci vao dong lam viéc cuc dai ta chon mdy bién dong c6 I, = 500 (L5 >
L ate). tlc la he s6 bi€n dong n; = 500/5 = 100. du dinh s& chon role s6 (bang 48.pl. phu luc),
mac mdy bién dong theo so d6 sao thi€u vai hé s6 sodé k= 1.

a. Bao vé dong dién cic dai

V6i rale ky thuat s6 he s6 tro vé k,, = 0.98. dong khéi dong clia role duoc xac dinh theo
biéu thuc
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L = K. Kom =

I(lv'ni

1.2
0,98.100

1.1,5.325=597 A

Chon role loai EOCR.SP.10 véi dong dat clia role 1y, =6 A.

Dong khai dong thuc 1€ ctia bao ve

4 T 4]

L= L 1, =600 A
N I
+
+
7 7 —
RI RI Te
Al | AT
I. Iqx I
| |
+—>
ié. e
' Ifi e

Hinh 7.4. So dé bao vé dong dién cuc dai va bao vé cat nhanh bai todn 7.3.

Po nhay cua bao vé

I

1?0871, 0872130

_ “kmin
knh -

kdbv I kdbv I Kkdhv

Vay bao vé ddp ung do nhay can thiét.
b. Bdo vé cdt nhanh

Dong khoi dong cla role bao vé cat
nhanh duge xdc dinh theo biéu thic

= ke

IdeN.R - k.\dIk.(‘vl;l.\:ng'
n.

L

1% 1.2130=25,56 A

Chon role EOCR-SS.20 véi  dong dat

Cﬁa I‘G]e [dRCNz 26 A

3,1>1.5

600

Hinh 7.5. Viing bao vé cat
nhanh bai toan 7.3.
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Dong khéi dong thuc t€ clia bao vé cat nhanh

26.100
1

= 2600 A.

I . n
— RCN* —

s

Pé dam bao duoc do nhay theo yéu cau (k= 2),

viing bio vé cdt nhanh Ly tuong tng véi dong ngan mach tGi thiéu
I = kulwen =2.2,6 =52 kA

Viing bao vé cat nhanh dugc thé hién trén hinh 7.5,

Bai 7. 4. Duong day 10 kV .c6 chiéu dai 8,5 km, dugc lam bang day dan AC-120, cong
sudt ngan mach cha heé thong 1a S, ,= 217 MVA. Hay tinh todn bao vé dong dién cuc dai, biét

dong dién lam viéc cuc dai Iy.= 260 A, hé s6 md méy k,,,=1.5: hé 50 tin cay lay bang 1,2.

10kV BVI1
ok -
Sour v

» N

Hinh 7.6. So d6 mang dién bai todn 7.4.

Gidi: Truéce hét ta can xac dinh dong dién ngan mach. Tra s6 tay thiét ké, Ung v6i ma
hiéu day dan AC-120, ta tim duge r, = 0,27 va x,= 0,363 Q/km. Chon cap dién ap co ban la U,

= 10 kV, ta xdc dinh dién tré clia cdc phan tr mang dién trong hé don vi ¢ tén:

u; 10’
Sywr 217

Pién ro duong day: R,=r,1=0,278,5=23Q:; X,=x,1=0,363.8,5=3,09 Q.

Téng tré ngdn mach Zy = R2 + (X, + X,)? =4/2,3 + (0,46 +3,09)2 = 4,22 Q.

Dong ngin mach tai diém N: 1, = Suwr 217 12,53 kA.
J3U,  43.10
~ < . « . U".h lO
Dong ngan mach tai diem N,: [, = = = 1,367 kA.

V3zZ, 3422

Can ctt vao gia tri dong lam viéc ta chon mdy bién dong loai 4MA74 c6 [ = 400 (L

Ii), tic 12 h¢ s6 bi€n dong n; = 400/5 = 80, du dinh s& chon role s6, may bién dong theo so dd sao
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thi€u, hé s6 s6 do ks = 1. Véi role ky thuat s6 hé s trd vé k,, = 0,98, dong khéi dong cua role
dugc xac dinh theo biéu thie

1.2
Lok = Ko ky Kooy = ———1.1.5. 260 = 5.968 A
K, 0,98.80

Chon role s6 loai EOCR.SP.10 dong dit clia role I, =6 A;
Dong khai dong thuc té clia bao vé

Lapv= "R =—— =480 A
k. )

P6 nhay cua bao ve

I [, 0871, 087.13670

knh = k min - 2
Ikdhv Ikdhv Ikdhv 480

=248 >15

Vay do nhay cua bao vé dam bdo yéu cau.
Kiém tra may bién dong theo diéu kién lam viéc tin cay clia cuén cat:
[, =4002>1,=0,031, =0,03.12530 = 375,86 A
Nhu vay mdy bién dong da chon ddm bao yéu cau lam viéc tin cay cho cudn cat.

Bai 7. 5. Tinh toan bao vé dong dién cuc dai cho mang dién 22 kV, biét dong dién lam

viéc va dong ngan mach trén cic doan day:

Dong lam viéc , A Dong ngan mach, kA
II ILh I‘.’.h II\’I - Ik: Ik.’: Ik-l
72 60 145 1.23 1.87 2,21 3.54

N4L|%V3 L N, /_—7BV2 1, N, LT BV1 I, N 17
— —_p - —» !
Ly
I |
t,= 1,545 ' I
t,=1,07s
LL=06s

Hinh 7.7. So do két hgp bao vé bai todn 7.5.
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Cic hé s6: k,,, = 1.5; k.. =1,2 ; thoi gian tdc dong clia bdao vé | lat, = 0,6 s: thdi gian tré

giita cac bao vé At = 0,47 s.

Gidi: Trudce hét ta xdc dinh dong dién chay trén cdc doan day:
Dong lam viéc qua bao vé 1: 1, =1, =72 A;

Dong lam viéc quabao vé 2: I, =1, +[,, =72+ 60 =132 A;
Dong lam viéc qua bao vé 3: I,,. =1, +[,,= 132 + 145 =277 A;

Can cu vao dong lam viéc trén cdc doan day ta chon may bién dong sao cho dong dinh

mtic so cip I6n hon dong lam viéc (I, > ,,). Doi vdi bao vé 1 ta chon bién dong ¢6 I, 5,= 100,

tire hé so bién dong la n;, = 100/5 = 20. Cac mdy bién dong duge mac theo so dd hinh sao thiéu

co hé 56 so do k,=1; Du dinh chon role ky thuat s6 véi hé s6 tro vé k,=1. Dong khai dong cia

role bao vé |
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L = K Ky Kpmlin = 1.2 1.1,5.72 = 6,48 A;
kdil — k -n“ sd HmmA v — 120 A - U, s

Chon role EOCR.SP.10-1 vé&i dong dat ciia rdle 1a 6.5 A;
Dong khoi dong thuc té€ cua bao vé

. 6,5,
Lkanm= Lol o _‘129-__ 130 A;

“J

D6 nhay ctta bao vé

k. = Ikl.min — I(kzl] _ 087Ikl _0~871230
oh . | Liume 130

=8.25>1.5
Vay bao vé dap ing do nhay can thiét.
Kiém tra mdy bién dong theo diéu kién lam viéc tin cdy cua cudn cat (CC).
I p=10021,=0,031,=003.1870 = 56 A:
Nhu vay mdy bién dong da chon dam bao yéu cau lam ViEc tin cay cho cudn cit.
'Thoi gian tac dong clia bao vé 2: 1, = t,+At = 0.6 + 0,47 = 1.07 s
Thi gian tac dong ciia bao vé 3: t, = L1+AlL = 1,07 + 047 = 1,545
Biéu dé phan bs thoi gian tac dong cua cdc bao vé dugce thé hién trén hinh vé.

Bang: Két qua tinh todn bio vé dong dién cuc dai bai toan 8.



Tham so tinh todn Ky hiéu Bao vé 1 Bao vé 2 Bao vé¢ 3
Dong lam viéc. A I, 72 132 277
Dong so cdp cua Bl A . 100 200 300
Hé s6 bién dong. n, 20 40 60
Dong kh. déng cua role L 6.48 5,94 8.31
Chon role EOCR.SP.10-1 EOCR.SP.10-1 EOCR.SP.10-1
Dong dat cua role I 6.5 6 8.5
Dong kd cua bao vé | O 130 240 510
D6 nhay K, 8.25 6.77 3.76
Dong tin cay cua CC, A L. 56 66.2 106.28
Thon gian tdc dong. s thy 0.6 1.07 1.54

Bai 7.6. Puong day 22 kV.c6 chiéu dai 13 km, dugc lam bang day dan AC-95. cong

sual ngan mach cua hé thong 1a S, = 316 MVA. Hay tinh toan bio vé dong dién cat nhanh, hé

sO lin cay lay bang 1,2;

22kV BVI

N,
Hinh 7.8. So d6 mang dicn @_J_q ' S [7

bai todn 7.6. S .. J
| N BV2
'S

Gidi: Truéc hét ta cdn xdc dinh dong dién ngin mach. Tra so tay thiét k€, ing véi ma
hieu day dan AC-120, ta tim dugc r, = 0,27 va x,= 0,363 Q/km. Chon cap dién dp co ban la U,

= 10 k V. ta x4c dinh dién tr& cha cdc phan tir mang dién trong hé don vi ¢ tén:

U, 22°
S.ur 316

Dién tré hé thong: Xr = =1,53Q

Pién tro duong day: Ry =1,/ =0,33.13 =429 Q; Xi=%,/=0384.13=5Q

Tong trd ngan mach  Zy =\/Ef, + (X, + X)) =\E,292 +(1,53+5)°=781Q
Sear 316
J3u, 322

_, U, 22
Dong ngan mach tai diém Ny I, = \/izh RNEETT = 1,623 kA
k <

= 8,29 kA

Dong ngin mach tai diem N2 I, =

Chon mdy bién dong loai 4dMAT74 c6 1 =400 A, tic 1a hé s6 bién dong n; = 400/5 = 80,

du dinh mac mdy bién dong theo so do sao thi€u, nén he sosgdok,=1.
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Dong khdi dong ciia role bao vé cét nhanh duoc xdc dinh theo biéu thic

12 1.1623=19,48 A
00

K. _
Lenk == Kl saxng=
n.

Chon role EOCR-SS.20 véi dong dat cta role Ijzen= 20 A.

Dong khoi dong thuc t€ ciia bao vé cat nhanh

: 20.100
foy= ason i = === =2000 A.

sd

[ | 820kA

Hinh 7.9. Vung bao vé cat A
nhanh bai 7.6. < Lo 1,63 kA

Pé dam bao duge do nhay theo yéu cdu (k’,, = 2), ving bao vé cat nhanh Ly tuong ting
véi dong ngan mach t6i thiéu |
I, =K’ pligen = 2.2= 4 kA
Ving bao vé cit nhanh dugc thé hién trén hinh 7.8.
Kiém tra mdy bién dong theo diéu kién lam viéc tin cdy ctlia cudn cat:
I, =400 = 0031, = 0,03.8290 = 248,79 A:

Nhu vay mdy bién dong da chon dam bdo yéu cau lam viéc tin cay cho cuén cat.

Bai 7.7. Hay tinh todn bao vé so léch doc cho thanh céi 35 kV, biét dong dién lam viéc
14 I,,=350 A, dong ngan mach cuc dai ngoai viing bdo vé 1a ;= [ ypuene = 0,95 KA.

Gidi: Chon hé s tin cay k. = 1,3;

Trudc hét ta chon mdy bién dong c6 dong dinh miic so cdp 1a I,5= 500 A, tic 1a hé s0
bién dong n; = 500/5 = 100. Cdc mdy bién dong mac theo hinh sao dii, mdy bién dong bao hoa
nhanh (k,=1) & ca hai phia dugc chon cung loai (k= 0,5).
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RI RI RI RT

l Hinh 7.10. So do béao vé so léch thanh cdi
I 35 kV bai todn 7.7.

R

_ L T§

Xdc dinh dong khong can bang
Tyenmton = KyKSLipgunne = 1.0,5.0,1.950 = 47,44 A

Dong khai dong cua role

I.o= %eg ] —2—514744 0,593 A
de_T sd kebMax — lOO . ’ — U,

L

Chon dong dat cuarole 1a I, = 0,6 A

Dong khai dong thuc t€ cia bao vé so léch

_0.6.100
|

I ks -1

=60 A

Las=
sd
D06 nhay ctia bao vé: Dong dién ngan mach nho nhét trong viing bao vé 1a dong ngin
mach 2 pha ngay truéc bao vé 2, trén thuc t€, gia tri dong dién nay ciing gan bing gia tri dong
ngan mach 2 pha tai diém N, vi vay do nhay cua bao vé so léch dugc x4c dinh
I 1.5 _ 0871 _0.87.950

k= 00 = = = 13,76 > 2:
" Ikd.Sl Ikd.Sl II\'d.SI 60

Bai 7. 8. Tinh toan bao vé role cho mdy bién 4p TMIH 10000/110 c6 cong suat dinh
mifc S, = 10000 kVA, dién ap dinh muc 1a 115/22 kV, mdy ¢6 b phan tv dong di€u chinh dién
dp voi AU,.=10%. Dong dién ngin mach cuc dai tai thanh céi phia thit cdp (ngoai viing bao vé)
Al...=1.34 kA. T6 ndi chia may bién dp 1a Y/A; hé s6 tin cay ldy bang 1,25.

Gidi: Trude hét ta xdc dinh dong dién dinh mic & hai phia cia mdy bién 4p
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Ly =—PA = =502 A
"T3u, V3115

S 10000

A= ———=262,43 A

Dua vao dong dién dinh mic ta chon cdc mdy bi€n dong loai bac hoa nhanh [, = 100 va

[,,=300A, vay ty so bién dong sé la:
100 300

n;, = 20, 1],-2= - = 60
5 5

Chon so d6 noi diy may bién dong: vi sg do noi day cua mdy bi€n dp la Y/V nén ta

chon so do ndi cac mdy bién dong phia so cdp néi theo hinh tam gidc (V), con phia thir cap -

theo hinh sao d (Y), nhu vay hé s6 so do phia so cap s€ la ksd,=\/§ va phia thit cap la k= 1.
Gia tri dong dién thit cap & hai phia cua mdy bi€n dp & ché do dinh muc la

| Ik, .
[, kg =50,22.\/§ —435A: [, =022 =2626,g3 1 _437A

0] n.,

bl=

I,
Sai s& do su chénh 1éch dong dién phi thir cap:
IZI B IZH

S =

4,35

= ‘w‘ = (0,006
Xéc dinh dong dién khong céan bang:
Loty = (Ko KaSitSavaets2) Tavtung
Cac may bién dong bao hoa nhanh nén k, = 1, cic mdy bién dong & 2 phia khac nhau
nén k, = 1, sai s6 mdy bién dong s, = 0,1, nhu vay
Lkena=(1.1.0,1+0,1+0,006).1340 = 276 A
Dong dién khai dong cua bao vé
Ls = Ko Jowmn = 1,25.276 = 345 A
Dong dién khaoi dong cia role
Lap Ky _ 345.1

n;,

=557 A

1mu=

Chon role EOCR-SS.06-2 (bang 48.pl) [1] véi dong datla 1, =6 A

Dong khéi dong thuc té clia bao vé so léch
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i N .

R e S R g
R1 RI RI RT
[ | l —TIT7

=

E_ g i Hinh.7.11 So do bao vé so léch mdy bién dp

u E 115/22 kV. biu todn 7.8

LT

Kiém tra may bién dong theo diéu kién lam viéc tin cay cua cudn cat:
[, =30021,=0,03.1,=003.1340 = 40,2 A;
Nhu vay mdy bién dong da chon dam bao yéu ciu lam viéc tin cay cho cuon cit.

Dong ngan mach nho nhit trong ving bao vé 1a dong ngan mach 2 pha trude thanh cai
phia thit cap, trén thuc t€ gid tri nay cling bang gia tri dong ngan mach 2 pha ngoai ving bao ve

I¥,, do vay do nhay clia bao vé sé la

= Jime _ 08715 0871340
nh — - -

Ikd SL ILd SL 360

=324>2

Vay bao vé dam bao do nhay can thiét.

V6i s6 vong day clia cudn can bang la w,= 20. Chon s6 vong day san bang dong dién

thir cap:

[, 4,37
=w. (——-1)=20. -1)=0,12:
=00 ) 35

211
Nhu vay khong can thiét phai mac thém cuon can bang.

So dé néi mdy bién dong va role dugc thé hién trén hinh vé 7.11.
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Bai 7. 9. Tinh todn bao vé role cho may phét c¢é cong suat dinh miic S, = 50 MVA, dién
ap dinh mic 1a 6,3 kV, suat dién dong trong hé don vi tuong doi 1a E. = 1, dién trd siéu qué do
doc truc x™°, |

Gidi: Truce hét ta xdc dinh dong dién dinh mic cta mdy phét

I SmP 50
m}’_.\/g-Un \/56,3

Dua vao dong dién dinh mic ta chon cdc mdy bién dong loai bao hoa nhanh [, = 5000,

107=4582,145 A

vay ty s6 bié€n dong s€ la:

5000

n, = 1000

Chon so d6 né6i day may bién dong: ta chon so d6 ndi cdc mdy bién dong theo hinh tam
gidc (A), nhu vay hé s6 sg d6 phia socap s€ lak =3 .
Gia tri dong dién ngan mach 3 pha

E".
[ =—> 1 ,= 6"]12 4582,145=132730 A

d E)
Xdac dinh dong dién khong can bang:

Lw = KaKer s I
Chon so d6 mac role véi dién trd phu nén k, = 2, cdc may bi€n dong & 2 phia chon cung
loai nén k,=0,5, sai s6 mdy bién dong s; = 0,1, nhu vay
L.=2.0,50,1.32730=3273 A
Nhu vay dong I, < I, nén ta xdc dinh dong khoi dong cua role theo dong dinh mic
mdy phat, 1dy hé so tin cay la 1,2.

Dong dién khoi dong cua role

Kkl 12434582145

" s

n. 1000

Ikuk=

Chon role EOCR-S5.06-2 (bang 48.pl) [1] v6i dong datla I, =10 A
Dong khdi dong thue t€ cua bdo vé so léch

- gD, —10-1000—57735A
kd SL k., NE ,
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Do nhay cua bao vé

knh =

Ikd.SL

limn _ 0.87.1,  087.33730

Ikd.Sl.

Vay bao vé dam bao do nhay can thjél.

Bai 7. 10. Hay thuc hién bao vé role cho tram thuy dién nho véi so dé nhu hinh vé: Cac

tham s6 dinh muc cua cac phan tir cho trong bang sau

=493>2

Phan tu Cong suat d.mtic Dién dp dinh mic, kV Sdd bién trd
S.kVA U, U, E* X",
Miy phat 1500 6.3 1,05 0.125
Mdy bién dp 1800 6.3 35
BA. tu dung 50 35 0.4

May bi€n dp ¢6 bo phan tu dong diéu chinh dién dp v6i AU, =10%. Té n6i cia may bién
ap la A/Y; hé s0 tin cay lay bang 1,25.
Gidi:
1. Bao vé mdy phit
May phat duoc bao vé theo so do so léch. Trude hét ta xéc dinh dong dién dinh mic cua mdy
phat
I S.p 1500
"TBU, V363

Dua vao dong dién dinh mtc ta chon cdc mdy bién dong loai bao hoa nhanh I,; = 200,

= 137,46 A

vay ty s6 bién dong sé la:

Chon so dé ndi day may bién dong: so do néi cdc mdy bién dong dugc thuc hién theo
hinh tam gidc (A), nhu vay hé s6 so do phia so cap s€ la k= NED

Gia tri dong dién ngan mach 3 pha trén ddu ra cua may phat c6 thé xdc dinh theo biéu
thirc

I, = E. .Im,,=l—’oi.137,46 =11547A

X"y 0,125

Xac dinh dong dién khong can bang:
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L, =k.k..s .1, =20.50.1.1154,7=11547 A

3HOM

1
{0 4w [T
¢:¢ CC

MC TM.50/35

35/0,4kV

TMH.1800/35

6,3/10,5
a: ¢ 6.3 kV
I Nl
SMF = 1500
MF UMF= 6,3 kV

Hinh.7.12. So d6 bao vé role nha
mady thuy dién bai todn 7.10.

Chon so dé méc role véi dién trd phu nén k, = 2, cac may bién dong & 2 phia chon cung

loai nén k.=0,5, sai s6 mdy bién dong la 10% , tic las; = 0,1.
Nhu vay dong I, < L, nén dong khdi dong cua role sé duge xdc dinh theo dong dinh
mifc may phat, véi hé s6 tin cay la 1,25.

kokyl, 1254313746
n, 40

=744 A

Ide:

Chon role EOCR-SS.06-2 (bing 48.pl) [1] v&i dong dat 1a I, =7.5 A
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Dong khai dong thuc t€ cta bao vé so lech

I4r-n; 7,540 C 1732 A
ksd \/§ - ,

Ikd.SL=

Do nhay cuia bao vé

I, 0871, .
K, = Jkmn _ 0 =O,871154,7=5'8>2
Lust Lust 173,2

Vay bao vé dam bao do nhay cin thiét.
2) Tinh todn bdo vé role cho mdy bién dp

May bién dp TMH.1800/35 véi cdc tham s6: S,, = 1800 kVA: AP, =24 kW; U, =6,5%
(bang 13.pl) [1] s& dugc trang bi cdc bio vé so léch, bao vé dong dién cuc dai, bao vé bang role
hoi va bao vé chéng qua tai

a. Bdo vé so léch cho mady bién dp

.Trudc het ta xdc dinh dong dién dinh muic & hai phia clia mdy bién 4p

S 1800
I, =—BA = = 164,96 A
U, V363
S 1800
Ly=—2BA = ———=2969 A
J3u, V335

Dua vao dong dién dinh mic ta chon cic may bién dong loai bao hoa nhanh véi dong
di¢n dinh muc phia so cap la I, =200 va I, ;= 60A, tdc 1a ty s6 bién dong tuong iing & hai phia
s€ la:

200 60
. :-—~—~—:40; ni == 12
n|I 5 2 5

Chon so d6 néi day mdy bién dong: vi so d6 n6i day cha mdy bién ap 1a A/Y nén ta chon
s0 do néi cac mdy bién dong phia so cap ndi theo hinh sao di (Y), con phia thit cap — theo hinh
tam gidc (A), nhu vay hé s so do phia so cap sé 1a k= 1 va phia thir cap 1a k,,= J3.

Gia tri dong dién thi cap & hai phia cia mdy bi€n dp & ch€ do dinh mdc 1a
k. . Ik, 29,69.v3
Inl k.\dl — 164996 l ___4,12 12.” — n2 "M sd2 = f

I,, =
2 n, 40 n;, 12

=4,29

Sai s6 do su chénh léch dong dién phia thif cap:
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- _ 412 -4,29 _ 0.038

4,12

todn nay trong hé don vi tuong déi, chon ché do co bin 1a ch€ d6 dinh mifc cia mdy phat.

Xh,"‘:t = X"d = 0,125

AP, S,  24.1500

= =0,011
Sz, 18007

RBA* =

X, = UeSa _ 631500 _ o0,
100.S,,  100.1800

Zo= (RL, + (X + Xga)? = 0,011 +(0,125 +0,054)° = 0,18

Dong ngdn mach 3 pha
v 2 Bl _ 10513746

= 804,06 A
Z, 0,18

Xdac dinh dong dién khong can bang:
Lioomax = (Ko KaSitSavactSa) Tintaxng,
Cédc mdy bién dong bao hoa nhanh nén k, = 1, cic mdy bién dong & 2 phia khac nhau
nén k., = 1, sai s6 may bién dong s; = 0,1, nhu vy
Linma=(1.1.0,14+0,1+0,038).804 = 19],165 A
Dong dién khai dong cla bao vé
I = Kie-Leenntax = 1,25.191,165 = 238,96 A
Dong dién khéi dong cua role

Ius Ko  238,96.1

=597A
n;, 40

Ikdl(=

Chon role EOCR-SS.06-2 (bang 48.pl) [1] voidong dat1a I, =6 A

Dong khai dong thuc t€ cia bao vé so léch

Lig -1y 6.40
=—— =240 A
K. 1

Iku.sF

Dong ngan mach nhé nhat trong viing bao vé la dong ngin mach 2 pha trudc thanh cil
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phia thif cap, trén thuc t€ gid tri nay ciling bing gid tri dong ngin mach 2 pha ngoai ving bao vé
%, =0,87. I'", do vay d6 nhay clia bao veé sé Ia

= Dimin _ 087.1,," 0,87.804,06
ah = - -
I kd.SL l kd.SL 240

=291>2

Vay bao vé dam bao do nhay can thiét.

Vdi s6 vong day clia cudn can bang la o,= 20. Chon s6 vong day san bang dong dién
thit cap:

I
o=, (-2 -1)=20. (4’29 -1)=0.78
Ta chon @, = 1 vong.

Nhu vay dé nang cao do nhay clia bdo vé cin miéc thém | vong day cho cudn day san
bang dong dién thi cap.

b. Bdo vé cdt nhanh
Dong khdi dong cta bao vé cit nhanh duoc chon tir 1 trong 2 diéu kién
- Lén hon dong ngin mach ngoai, I'",, = 804,06 A
- Lén hon dong dot bién tir hod cua mdy bién ap
Iyn = Kgb-Ina = 4. 164,96 = 659,83 A

. Do dong I, > I, nén dong khai dong cla bao vé cdt nhanh dugc chon theo diéu kién
thir nhat:

Iv = k. I = 1,25. 804,06 = 1005.08 A
Dong khoi dong cla role bao vé cat nhanh duge xdc dinh theo biéu thic

_ 1005,08

Len
— ku=

A =2513A

IdeN.R =
i

Chon role EOCR-SP.20 véi dong dat cha role L= 25,5 A.
Dong khdi dong thuc t€ clia bao vé cit nhanh

Lnc 1y _ 25,540
ksd 1

= 1020 A.

lkd.CN=

D6 nhay cua bao vé:

Dong dién ngdn mach nho nhit ma bao vé cat nhanh tac dong v6i do nhay k,, =2 la
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I, = Ky Jiaon = 2. 1020 = 2040 A
Bio vé cit nhanh chi cé thé dong vai trd bao vé phu cho tram bi€n ap.
c. Bao vé chong qud tai:
Hé s& qué tai cho phép clia mdy bién dp lay bang 1,1. Dong khoi dong cua role bio v¢
chéng qua tai
kykalor  11.1.164,96

n;,

= 4,54

Ikd;R.ql =

Chon dong khéi dong ciia role la I, = 4,6A v6i thoi gian duy tri qua tai 1a t = 3s, tin
hiéu qua tai dugc thé hién dudi dang cdi hoac dén hiéu.
Dong khoi dong thuc 1€ clia bao vé chong qua tai

Lug Mii 25,540

I, .= = 184 A.
- ksdl 1

d. Bdo vé bdng role hoi kiéu TII-22, khi role nay sé tic dong né sé gui tin hiéu bing
dén hoac cdi dong thai gl tin hiéu dén cac co cau thira hanh dé cat may cét khi cé sy ¢6 trdm
trong xay ra.

e. Bdo vé chong ngdan mach mét pha cham dat: Khi ¢6 su ¢ ngan mach cham dit tin
hiéu duge thu nhan boi cudn day tam gidc ho cia mdy bién dién 4p 3HOM maéc trén thanh cii
35 kV , tin hiéu duoc thé hién dudi dang coi hodc den hiéu.

3) Bao vé mdy bién dp tir ding: May bién p tu diing dugc bao vé bang cau chay loai
[1K, dong khai dong cta cdu chay duge xac dinh theo biéu thirc

Ikd.cc = 2v5 In.ld
Dong dién dinh mic cha mdy bién dp tu diing dugc xac dinh theo biéu thirc

Sy _ 50

In = 1 —
YU BU V335

Vay Ikd.cu = 2v50’82 = 2,06 A

=0,82 A

Ta ChQﬂ Ikd.(x‘ = 2,5 A
3. BAI TAP TU GIAI

7.1. Hay tinh todn bao vé dong dién cyc dai cho dudng day 10 kV, biét dong dién lam
viéc cyc dai L. = 148 A, hé s6 m6 mdy k,,,=1.,5. hé s6 tin cay k,. = 1,2; Dong ngén mach cu6i
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duong day 12 1,9=0.96 kA.

7.2. Hay tinh todn bao vé dong dién cuc dai cho dudng day 35 kV, biét dong dién lam
viéc cuc dai Ly, = 450 A, hé s6 md may k,,,=1,5. hé s6 tin cay k. = 1,2; Dong ngan mach cu6i
duong day 1a L,'"=1,6 kA.

7.3. Hay tinh todn bao vé cat nhanh cho tram bién d4p 110/10 kV biét cong sudt clia may
bién dp la S, = 10000 kVA; dién 4p dinh muic U= 110 va U,= 11 kV; dong ngan mach ngoai tai
diém N 1a 1, 1,65 kA; hé s6 tin cay k. = 1.25.

7.4. Hay tinh todn bao vé cat nhanh cho tram bién dp 110/22 kV biét cong sudt cha mdy
bién dp 1a S, = 16000 kVA; dién dp dinh mitc U,= 110 va U,= 22 kV; dong ngin mach ngoai tai
diém N 1a L' 2,13 kA; hé s6 tin cay k. = 1,2.

7.5. Hay tinh todn bao vé dong dién cuc dai va bao vé cit nhanh cho mot duong day 35

kV, biét dong dién lam viéc cuc dai I, = 450 A, dong ngan mach 3 pha & cudi dudng day t la
I, =227 kA, h¢ s6 moé may k,,,=1,5.

35kV BVl1

> oo T
7

Hinh 7.13. So d6 mang dién bai tap 7.5.

7.6. Hay tinh todn bao vé dong dién cuc dar va bao vé cat nhanh cho mét duong day 10
kV, biét dong dién lam viéc cuc dai I ., = 218 A, dong ngin mach 3 pha & cu6i duong day t la
I, = 1.56 kA. hé s6 md may k,,,=1.5: hé¢ so tincay k= 1.2.

7.7. Tinh todn bao vé dong dién cuc dai cho mang dién 35 kV, bi€t dong dién lam viéc

va dong ngan mach trén cdc doan day:

Dong lam viéc , A Dong ngian mach, kA
I, I L, I, L. L» L,
122 107 236 1.94 2.77 3.09 4.26

Cic he so: kK, = 1.5: k. =125 thoi gian tac dong cua bao vé L lat, = 0,57 s; thoi gian

tré giita cdc bao vé At =0,43 s.
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N,BV3 N, s, BV2 1 N, 4BV f N L7
3 f 2 - > ;
—" -
s AL J J
L I
-——» >

Hinh 7.14. So 36 tinh todn bao vé role mang dién 35 kV bai tap 7.7.

7.8. Pudmg day 22 kV,cé chiéu dai 9,3 km, duoc lam bang day ddn AC-95, cong suit
ngin mach cda hé théng 1a S, = 285 MVA. Hay tinh toén bao vé dong dién cuc dai, biét dong
dién lam viéc cuc dai I,,,,.= 317 A, hé s6 md mdy k,,.=1,5; hé sd tin cay 14y bang 1,2.

22kV BVI

L7 N,
Hinh 7.15. So d6 mang dién bai tap 7.8. @ ,| p S ey '/
'HT//Nl

7.9. Dudng day 10 kV cé chiéu dai 5,6 km, duge lam bang day dan AC-70, cong suat
ngan mach cha hé théng 12 S, ,,= 168 MVA. Hay tinh todn bao vé dong dién cat nhanh, hé s tin

cdy ldy bang 1,2.

7.10. Hay tinh todn bao vé so léch doc cho thanh cdi 22 kV, biét dong dién 1am viéc 1a
I,= 350 A, dong ngan mach cyc dai ngoai ving bao vé 1a I,,= I, y,, .. = 0,87 kA. hé s6 tin cay ldy
bang 1.3.

7.11. Tinh todn bao vé role so léch cho mdy bién ap TMZH 25000/110 c6 céng suat
dinh mirc S, = 10000 kVA, dién dp dinh mic 1a 115/35 kV, mdy c6 bo phan tr dong diéu chinh
dién ép véi AU,=10%. Dong dién ngan mach cuc dai tai thanh cdi phia tha cap (ngoai ving bao
vé) 1a I,,..=2.14 kA. T6 n6i clia mdy bién 4p 1a Y/A ; heé s6 tin cay 14y bang 1,3.

7.12: Tinh todn béo vé role so léch cho mdy phét c6 cong suit dinh mirc S,,= 30 MVA,
dién dp dinh miic 1a 6,3 kV, sudt dién dong trong hé don vi twong d6i 1a E. =1,05; dién trd siéu
qua do doc truc x4 = 0,13.

7.13: Tinh todn bao vé rale so 1éch cho mdy phét c6 cong sudt dinh miic S, .= 15 MVA,
dién dp dinh muc 1a 10,5 kV, suat dién dong trong hé don vi tuong déi 1a E. =1,05; dién trd siéu
qud do doc truc x*’ 4. = 0,125.

7.14. Hay thuc hién bao vé role cho tram thuy dién nho véi so dé nhu hinh 7.12: Cic
tham s6 dinh miic clia céc phén ti cho trong bang sau
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Phan tr Cong suat d.mic | Dién dp dinh muc, kV Sdd Dién tro
S.kVA U, U, E* X"y
May phat 2500 6.3 1.05 0.13
M4y bién dp 3200 6.3 10,5
BA. tu diing 50 10 0.4

M4y bién 4p cé bo phan tu dong diéu chinh dién dp véi AU,=10%. T6 ndi cua mdy bién

4p 1a A/Y; hé s6 tin cay ldy bang 1.25.
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Chuong 8

BAO VE CHONG QUA PIEN AP TRONG HE THONG DIEN

1.CO SO LY THUYET

1.1. Pham vi bao vé cua cot thu 16i don

Bdn kinh viing bao vé cia thu 16i don

Vdichiéucaoh <30 m

L6hh, ‘ _
[, =——"/ (8.1)
h+h,

trong d6:

h - chiéu cao co6t thu 16i, m;

r,- ban kinh pham vi bao vé & miic h,, m; Hinh 8.1. Ving bao vé cot thu 16i don.
h,- chiéu cao cong trinh can bao vé, m;

h,= h - h,- chiéu cao hiéu dung cot thu 16i.

Chiéu cao h clia cdt chdng sét duoc xdc dinh theo phuong trinh

1,6h% - (r+1,6h)h-1,h, =0 (8.2)
Khi h > 30 m:
o _lehh, s
* h+h, (8.3)
Hé s6 hiéu chinh ) 8 4
: . 7n (8.4)
- 8.8.h.h
T la r=——2~ 8.5
(h+h )Wh (8:)
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1.2. Pham vi bao v¢ caa cét thu 16i kép

Do cao cua duong dic tinh bao ve

/
hy=h —2 (8.6)
Khi h > 30m
/
h, =h-— (8.7)
p
Bé rong clia viing bao vé mi
dugc xdc dinh:
2b, = 174*:;‘ - I’ 4. (8.8) Hinh 8.2. Viing bio vé cot thu 10i kép.

1.3. Pham vi bao vé cia nhiéu cét thu 16i

Cong trinh ¢6 d¢ cao h, ndm trong viing bao vé¢ hinh thanh boi nhiéu cot thu 16i phai
thoa man diéu kién:

nfuh<30m: D < 8h, (8.9)

néuh>30m D < 8h,P. : (8.10)

Hinh 8.3. Vung bdo v¢ ciia nhiéu cot thu 1oi.

D - dudng kinh duong tron ngoai ti€p di qua chan cac cot thu sét.

Khi s6 cot 16n hon 3 cdn phai kiém tra diéu kién béo vé an toan cho timg cap ba cot gin
nhau

1.4. Bao vé chong sét danh truc ti€p cho cac cong trinh dai
Chi€u rong cia pham vi bao vé day chdng sét b,, tng v&i chiéu cao duge bao vé h,, tinh

theo:
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- Khi hx>§.thi b,‘=0,6h(l-hr")- 8.11)

Tiic 1a chiéu cao t6i thiéu dé treo day chong sét 1a

b, +0,6.h

h= X % (8.12)
0,6
. 2 . h,
Khi h,<—h, thi b, =12h(l- ) (8.13)
3 0,8.h
Néu khoang cich I < 4h thi c6 thé bdo vé dugc cac day din (nam giita hai day chdng sét)
c6 do treo cao: hy=h- i; (8.14)
4
/
A
h

Hinh 8.4. a. Dic tinh bio vé cua ddy chéng sét don: b. Dac tinh bao ve cla day chong sét kép.

2. BAI GIAI MAU

Bai 8.1: Hay xic dinh viing
bao vé cha cot thu loi, biét cot co

chiéu cao h = 25 m bao vé cho thiét

bi ¢6 chiéu cao h,= 14,5 m.

k&

Giai:

Truéc hét ta xdc dinh chiéu

cao hiéu dung

h,=h-h,=25-145=10,5

m; Hinh 8.5. Viing bao vé ciia ¢t thu 16i don baj todn 8.1.
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Bén kinh cha ving bao vé tng véi chiéu cao h, x4c dinh theo (8.1)

_L6hh, 1625105
h+h,  25+145

= 10.63 m.

Bai 8.2: Hay xdc dinh ving bao vé clia cot thu 16i, biét cot ¢ chiéu cao 36 m bao vé
cho thiét bi ¢6 chiéu cao 25,5 m.

Giai:
Trudc hét ta xdc dinh chiéu cao hiéu dung
h,=h-h=36-255=10,5m

Do chiéu cao h > 30 m nén ban kinh ctia viing bao vé tmg véi chiéu cao h, xac dinh theo
biéu thifc
8.8.h.h, 18,8.36.10,5

I, = = =9m
(h+h )vh  (36+255436

Bai 8.3: Xac dinh vung bao vé clia c6t thu 16i kép c6 chiéu cao h =27,4 m bao vé cho
thiét bi ¢6 chiéu cao h, = 18,25 m. Khoang cach giira hai cot thu 16i 1a / = 38,25 m.

Gidi:

Chiéu cao hiéu dung:

h,=274-18,25=9,15m.

Bin kinh vung bao vé ¢ do

cao h,

_16.hh, _
= h+h - Hinh 8.6. Ving béao vé cua cot chéng
X sét kép bai toan 8.3.

- 1,6.27,4.9,15 _ 8.79 m
27,4 +18,25

B¢ ngang hep nhat cia viing bao vé xdc dinh theo biéu thic (8.8):

7h -1 7.9,15-38,25
2b,= a7 4 =
14h, -1" * 14.9,15-3825

4.8,79= 10,09 m.

38,25
Chiéucaoh, h,=h- % =274- — =21,94m
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Bai 8.4: Xac dinh viing bao vé clia cot thu 16i kép c¢6 chiéu cao 41,5 m bao vé cho thigt
bi c6 chiéu cao h, = 32,7 m. Khoang cdch giira hai c6t thu 16i 1a 34 m.

Gidi:

Chiéu cao hiéu dung:  h,=41,5-32,7 =88 m.

Do chiéu cao h > 30 m nén

ban kinh clia viing bao ;/é tng v6i chiéu cao h, xdc dinh theo biéu thiic

___88hh, _ 18841588 _ ..

“Th+hvh  (4L5+327)4L5

Bé ngang hep nhat clia vilng bao vé xac dinh theo biéu thiic :

b -1 7.88-34

2b, = a7 40 = .
T lan 1T 14.8.8-34

4.6,72 =8.32 m.

. 4
Chiéucaoh,: h,=h- % =4],5- 37 = 36,64 m

Bai 8.5 : Hai thiét bi ¢6 kich thudc axb = 10 x6 m, chiéu cao h, = 8,5 m dit cach nhau
23 m (theo chi€u ngang, hinh 8.7). Hay tinh todn bdo vé chang sét danh truc ti€p sao cho c6 hi¢u

qua nhat.

Gidi: C6 thé c6 hai phuong 4n thuc hién bao vé chéng sét 1a dung mot cot thu 16i dat
giita hai thié€t bi va diing hai c6t thu 16i dat ngay trén céc thiét bi.

a) Phuong an diing mot cot dit tai diém

giira, titc 1a ban kinh viing bao vé:

Chiéu cao cia cot thu 161 duoc xac

dinh tir phuong trinh

1,6h% - (r.+1,6h,)h - r,h, = 0;

Hinh 8.7. So d6 tinh todn chéng sét bai todn 8.5

Thay s6 vao ta dugc phuong trinh bac
hai:
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1,6h*+(18,2+1,6.8,5.h-182.85=0
1,6h* -31,8h - 154,7=0;
Giai phuong trinh bac hai ta tim dugc

A=B'-4AC=31,8"+4.1,6.154,7 = 2001,35

L _-B4va_ 31,8+/200135
| = -

2A 2.1,6

=2392m; h,=-4,04m

Loai bo nghiém h, vi khong phit hop. Vay chiéu cao cé4n thiét ciia cot thu 16i 1a 23,92 m.
b) Phuong dn dung hai c6t thu 16i dat ngay trén cac thiét bi cin bao vé

Bén kinh cia méi viing bao vé & do cao h, 1a

o T T 4 o

Thay vao phuong trén tuong tu nhu trén

1,6 h*~19,43.h - 49,56= 0;
Giai phuong trinh bac hai tuong ty nhu trén ta tim duge A = 694,76
h=14,31' m; h,=-2,16 m (bo nghiém h, vi bat hop ly)
Néu dat cdc thu 16i ngay trén cdc thiét bj thi chi€u cao can thiét phai xay dung sé la
hy=h-h,=1431-8,5=58] m.
Nhu vay tdng chiéu cao cin xay dung clia phuong 4n 2 1a
hy =2.581 =123 m.

!

23
Chiéucaoh,;: h,=h- - =1431-— =11,02m>h,=85m

7

So sdnh chiéu cao c4n xay dung cta hai phuong 4n ta thiy phuong 4n 2 ré hon nhiéu so
vGi phuong dn 1. Vay ta chon phuong dn 2 vét hai cot thu 16i dat trén cac thiét b,

Nhdn xét: Ta dé dang nhan thay phuong 4n diing 2 cot thu 18i cho phép loi dung chiéu
cao cua ban than déi tugng duge bao vé nén thudng mang lai hiéu qua kinh t€ 16n hon nhiéu so
voi phuong an diing thu 16i don

Bai 8.6 : Hai thiét bi c6 kich thudc axb = 12 x5,5 m, chiéu cao h, = 9,6 m dat cich

nhau 40 m. Hay tinh todn bao vé chéng sét danh truc ti€p sao cho c¢6 hiéu qua nhat.
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Gidi: Giai tvong tu nhu bai 5

a) Phuong 4an diing mot cot dat tai diém giifa, tic 1a ban kinh ving bao vé:

o (T (2] (e

Chiéu cao cta c6t thu 161 duoc xdc dinh tir phuong trinh

1,6h? - (r,+1.6h)h - r.h, = 0;

Thay s6 vao ta dugc phuong trinh béc

hai:

b
[6h’-41,56h~25149=0, %,

-

Giai phuong trinh bac hai ta tim dugc
A=B-4.A.C= 3336,44
__B+JZ_41,56+JW_ ................... [
2A 2.1,6
=31,04m; h,=-5,06 m

h,

Loai bo nghiém h, vi khong phui hop.  Hinh 8.8. So dé tinh toan chéng sét bai todn 8.6.
Vay chiéu cao cin thiét cha cot thu 16i 1a 31,04
m. Ta thdy chiéu cao h, > 30 m, vi vay cin hiéu chinh lai bing cich thay gid tri r, bing r’,

P =P, 00 =260, —2

vh J31,04

Phuong trinh m&i nhan duge c6 dang

= 26,2 .0,964=25,86 m;

1,6h? - 41,22 h — 248,27 = 0;
Nghiém cua phuong trinh nay 1a h’, = 30,8 mva h’, =- 5,04
b) Phuong dn diing hai cét thu l6i dat ngay trén céc thiét bi cin bao vé

Ban kinh clia méi ving bao vé ¢ do cao h, 1a

T - (3T e

Thay vao phuong trén tuong tu nhu trén

1,6 h?-21,96.h - 63,36 = 0;
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Giai phuong trinh bac hai twong ty nhu trén ta tim duge A = 1090

h,=16,17m; h,=-245m (bé nghiém h,)

s 1
Chiéucaoh,, hy=h- — =16,17- 40 =10,3dm>h,=96m
7P 7.0,964

Néu dat cac thu 161 ngay trén cdc thiét bi thi chiéu cao cdn thiét phai xay dung s& la
h,=h-h,= 16,17-9,6 =6,57 m.

Nhu vay tong chiéu cao cdn xay dung clia phirong 4n 2 1a
hy =2.6,57=13,15m.

Nhan xét: & phuong 4n 2 do tan dung duoc chiéu cao ciia ban than thiét bi duge bao ve
nén chiéu cao can xay dumg cia phuong 4n 2 ré hon nhiéu so véi phuong dn 1. Vay ta chon
phuong dn 2 v6i hai cot thu 161 dat trén cdc thi€t bi.

Bai 8.7: Hay tinh todn bao vé chong sét danh truc ti€p cho mot toa nha kich thude axb
=16x6 m, cao 18,5 m. (hinh 8.9)

Gidi: DGi v6i toa nha c6 thé bao vé chéng sét bing cach xay dung céc cot chéng sét
ngay trén ting thuong theo ciac phuong én sau:

Pat 4 cot thu 161 & 4 géc. Dat hai

diy cot thu 16i doc theo hai mép bién cua
ting thuong.

a, Phuong dn 1: dung 4 cot thu 16i
dat trén 4 goc tang thuong.

DPuong kinh dutng tron di qua chan

cac cot thu 161 duge xdc dinh . ) X
' | | Hinh 8.9. So d6 tinh todn chong sét bai toan 8.7.

D= v16* +6° =17,01 m.

Chiéu cao hiéu dung cta c6t thu 16i
h,>D/8=17,01/8=2,14 m.

Chon h, = 2,2 m. Néu dat cot thu 16i trén tdng thuong thi chiéu cao thuc t€ cua no sé la
h=h,+h,=22+185=20,7m.

Xéc dinh béan kinh bao vé ctia cot thu 101
_ L6hh, _ 1,6.20,7.2,2 _

I. = = —1,86m
*~ h+h,  20,7+185
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Chiéu cao h,:

Xéc dinh gia tri:

(khéng dam bao an toan);

a
hm ='h'_7"
b
hy, =h - 7
7Th, —a
b= ——2
" 14h, -a
._Th,-b
" 14h, - b

16

=207 - g =19,84>18.5m

I = 722716, | 86 0.15m
1422-16

r =12276 5 66 =141 m

x "1422-6

=20,7 - = = 18,4 <18,5 m; (khong dam bao yéu cau)

Nhur vay theo phuong dn nay dé dam bao cho hé thong thu 16i c6 thé bao vé an toan cho

toa nha cin tang chiéu cao cua cot thu 16i l1én gid tri h, = 2,5. Khi d6 cdc tham sé dugc tinh todn

lai véi két qua nhu sau:

dung cua cot thu 16i dugc xac dinh theo duong kinh D’

r=2,13m; h=21; h, = 18,71; h,, = 20,14: b,, = 0,34 vab, = 1,69

b) Phuong dn 2: ding 6 cot thu 16i dat thanh 2 hang, méi hang 3 cot, chiéu cao hiéu

h,2D’/8=10/8=1,25m. Chonh,=1,5m.
Tinh toan twong tu nhu trén, két qua ghi trong bang

So sdanh 2 phuong dn

D' =4/(16/2)* +6% = 10m.

T

Phuong 4n 1 ¢6 téng chiéu caocot 1a 4.2 =8 m.

Phuong dn 2 ¢6 tong chiéu caocot 1a 6.1,3=7, 8 m.

C6 thé néi tong chi phi clia phuong dn 2 nhé hon phuong dn 1, hon nita vé m§ quan thi
phuong an 2 ciing t6t hon. Cdc két qua tinh todn cua cic phuong 4n dugc thé hién trong bang

P.an h, m I, Chiéu cao d.tinh Bé rong bién SO cot hy . m—_‘
hy, b b by,

1 25 2,13 18.71 20,14 0,34 1.69 4 10|

2 1,5 1.25 18,86 19.14 0,48 0.75 6 9
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Bai 8.8. Hay xdc dinh pham vi M, M,
bdo vé cta 3 cot chéng sét, c6 chiéu cao ¢
hiéu dung h,=2,5 m dat trén 2 géc va
diém giita ciia canh dai clla moét thiét bi T
c6 kich thuéc a = 13, b=8 va h, = 20 m.

Kiém tra xem heé th6ng chéng sét trén c6

thé bao vé an toan cho thiét bi khong?
Gidi: Tong chiéu cao ctia cot thu
161 1a
h=h,+h,=204+25=225m.
truéc hét ta xac dinh ban kinh r, cua céc
ving bao vé Hinh 8.10. So dé tinh todn bdo vé chong sét bai 8.8.

__ L6hh, 1622525
" h+h,  225+20

=212 m.

Khoang cach giita cic cot thu l6i /,, = 13 m.

lyy=1,={b*+(a/2)’ =\/82 +(13/2)? = 10,31 m.

Xdc dinh bé rong b, theo biéu thic (9.6.9)

_71h, -a 2p = 725-13

a = qo= 22 9212=0,87m
14.h, -2 142,5-13

. _,1 L) T \
bx2= xlzﬁ*ﬁ_z_r‘ = MZZIZ: 1,23 m .
l4.ha - IZI ' 14.2.5 - 10.31

Chiéu cao dudng dac tinh bao vé

hy=h- 2=22.5-13 22064
7 7

hy, =hy=h - 13; =225- %‘ﬂ =21,03m

+ Can cir vao viing bao vé dugc biéu thi trén hinh 8.10 c6 thé nhan thay thist bj kich thudc
13x8 m khong thé dugc bao vé an toan bai hé théng cot thu 16i trén.

Bai 8.9. Mot dudng day cao dp c6 chiéu cao treo day 1a h, = 12 m, khoang cich giira cdc

ddy la 4,2 m. Hay tinh todn bao vé chong sét danh truc tiép.
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Gidi: Heé thong chéng sét ¢6 thé dduge thuc hién theo 2 phuong dn: Dung mot day vj

dung hai diay chdong sét.

a) Phuong én 1; dung mot day chdng sét treo 0 giira, lic dé bé rong dai bao veé s la

2b,=242=84m,tiiclab,=42m

Véi h, > 2h/3, Chiéu cao treo
day chong sét 16i thiéu I1a

ho bor0Gh, _ 4240612
0.6 0.6

=19m
Chiéu cao hiéu dung
.=h-h=19-12=7m
b) Phuong dn 2: dung hai day
chong sét di song song cich nhau 3 m,
nhur vay bé rong b, = 4,2/2 = 2,1 m.
Chiéu cao treo day chéng sét

Lo 2140612
0.6

Chiéu cao hiéu dung

h,=h-h,=155-12=

=35m
Xac dinh gia tri h,:
hy=h- L =155-42=
4 4
=1445m> h,.

Vay bao vé an toan cho cdc

day pha.

3. BAI TAP

e

< 2b, P’

Hinh 8.11. Vung bao vé cliia day chong sét don bai 8.9.

=15,5m.

-
A
N
h, h
L \ 4 \

b.

< |

—h

Hinh 8.12. Dac tinh bao ve cua day chdng sét kép bai 8.9.

8.1. Hay xdc dinh ving bao v¢ clia cot thu 16i, biét cot c6 chiéu cao 23 m bio vé cho

thiét bi cé chiéu cao 14,6 m.
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8.2. Hay xdc dinh viing bao vé cua cot thu 16i, biét cot c6 chiéu cao 42 m bao vé cho
thiét bi ¢6 chiéu cao 31,7 m.

Mot thiét bi c¢6 kich thudc 7x9.5 m cao 13 m dat cich cot thu 16i cao h = 21 m mot

khoang 7.4 m theo bé rong. Hay kiém tra xem thiét bj cé dugc bao vé chong sét an toan khong?

8.3: Xdc dinh viing bao vé cta cot thu 161 kép c6 chiéu cao 26,77 m bao vé cho thiét bi
c6 chiéu cao h, = 17,45 m. Khoang cich giita hai cot thu 16i 12 33,5 m.

8.4. Xdc dinh viing bio vé clia cot thu 16i kép cao 36 m bao vé cho thiét bi cé chiéu cao
h,=27,4 m. Khoang cich giiia hai cot thu 16112 37,2 m

8.5 : Hai thiét bi c6 kich thudc axb = 13,6 x 7,8 m, chiéu cao h, = 6,7 m dat cich nhau

18 m. Hay tinh todn bao vé€ chong sét danh truc ti€p sao cho ¢6 hiéu qua nhat.

8.6 : Hai thiét bi ¢6 kich thudc axb = 12,4 X 7,6 m, chiéu cao h, = 13,6 m dat cach nhau
42 m. Hay tinh todn bao vé chong sét danh truc ti€p sao cho c6 hiéu qua nhat.
8.7: Hay tinh todn bio vé chong sét ddnh truc ti€p cho mot toa nha kich thudc axb

=20,5x7,6 m, cao 20 m.

8.8. Hiy xdc dinh pham vi bao vé clia 3 cOt chong sét, c6 chiéu cao hi¢u dung h.=4 m
dat trén 2 goc va diém giita clia canh dai ciia mot thiét bi 6 kich thuée a=8,b=6,5 vah, =175
m. Kiém tra xem hé théng chong sét trén ¢6 thé bao vé an toin cho thiét bi khong?

8.9. Mot dudng day cao dp cé chiéu cao treo day 1a hy = 13 m, khoang cich giita cic day

1a 4,7 m. Hay tinh toan bao vé chong sét ddnh truc ti€p.

243



Chuong 9

NANG CAO CHAT LUONG DIEN

1.CO SO LY THUYET

1.1. Cac phuong phap danh gia chat luong dién

1.1.1. Ddnh gid chdt luong dién theo mé hinh xdc sudt thong ké

Xéc sudt chat luong pq 1a xac suat ma do lech dién dp v cGia mang dién nam trong gidi

han cho phép

vai

244
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vy _Av=vp)

P 1 o
Pa= I e % dv=F(x,)-F(x,); (9.1)

o, V2n

F(x) - ham Laplace ;

Vt‘p

- +

Vo — V, V., —V,
X,= = . 5 =0 ® (9.2)
o, c,
, (8]
Do lech chudn ciia do lech dign dp: o = —Y 100% 9.3)
Un
Do lech chuan cia dién dp o, g, =w (9.4)

Uy, Upine U, - di€n dp cyc dai, dién 4p cyc ti€u va dién dp dinh miic ctia mang dién.

Dg léch trung binh cia dién ap:
Vin = —tb " ) (9.9)

Gia tri dién 4p trung binh c6 thé x4c dinh:

>,
Ulh = =
n



trong d6: U; — gid tri dién 4p cia phép do thi i;

n — 0 phép do.
u,+U_
Hoac Up= —4——mn (9.6)
2
Thoi gian chat luong: Te=paT (9.7)
bién nang chat lugng: Ag =pa- A

A - t6ng dién niing tiéu thu trong thoi gian xét T.
2. Panh gia do doi xirng
Phuong phédp phan tich cac thanh phan d6i ximg
Cic thanh phin d6i ximg dugc xédc dinh theo biéu thic

U, = % (Ut Uy + Up) (9.8)

U, = % (U + a.Ug + 2°Up)

U[) = % (UA+ aZUn +a.Uc)
trong do:
U,,U,, Ue - dién dp pha A, pha B va pha C,
a-todntirquay: a=e'*=-05+087;, a’=e""=-05-j087.

Hé s6 phi dot xting

k= D2 100% 9.9)
U

1.1.2. Phuong phdp gidi tich

Cic thanh phdn d6i ximg clia dong dién duge xdc dinh theo biéu thiec:

2 2 2
I_VM12R + My L= VMg + My | 1= My + Moy (9.10)
1= 2 ' ’ )
3

Al

3 3
Vo M,k = (I,\ + ln + IC)COS(\D;

M,y =, + [ + [o)sing;
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3 )
M, = I,cos¢ - %—(IB + I-)coso - e} (I - Ic)sing;
. 3
M,x = Lasing - %(IB + Ic)sing + g (I - Ic)cose; (9.11)
3 .
My = Iacoso - %(IH + Ic)coso - % (I - Io)sing;

. 3
M,x = I;sing - —;—(IB + Io)sineg - \—2[ (I; - Ic)coso:.

* Trong truong hop mang dién khong c6 day trung tinh, tong 3 vecto dong hoac dién dp
bang 0.
Gia sir ta cé tdng cac vecto 1, + Iz + I = 0, cdc thanh phdn d6i ximng dugc xac dinh theo

biéu thirc:

L =\/I§+I§+Ié+4a\/§

A 9.12
p (9.12)
2 +12 +12 - 4a/3
I =\/ A8 _C A; 9.13)
6
I[,=0

trong dé: a=bb-T,)b-Iz)b-1c): (9.14)
b:IA+IB+IC (9.15)

2

Heé sd phi doi ximg:

I
K, =1—2.100%

1.2. Phuong phap nang cao chat lugng dién nang
1.2.1. Diéu chinh dién dp tai cdc tram bién dp
a. Chon dau phdn dp cho mdy ting dp

Khi dat ddu phan 4p c6 dinh cdn ddm bao yéu cdu & ché 46 maxU,, va minU,,.

UnUrI +UVEAU1

0 ché do6 cuc dai: Up, = 5

(9.16)

vi
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& ché do cuc tiéu: U=
U v2
Dau phan dp trung binh la:
U +U
al a2
Up =—F 5 = (9.17)

Can c1f vao U, chon ddu phan dp chuin gan nhat va xéc dinh tai céc gid tri U,, va U,, dé
kiém tra xem ching c¢6 nam trong gidi han cho phép khong.

b. Chon dau phdn dp cho mdy gidm ap

Khi dat dau phan dp c¢6 dinh ta quan tam dén viéc dam bao yéu cau dién ap U, 0 ché do

phu tai cuc dai va U"’, & ché€ do phu tai cuc tiéu.

U
U,y = (U, - AU, — (9.18)
UI‘
Upa = (U™, - AU™). 2
U,
PR . Upal +Upa"
Gia tri trung binh: U= ——2—'; (9.19)

U,, - dién 4p khong tai cua cudn thit cap, gia tri ciia U, c6 thé 14y
U,=1,1U, néu U,%>7.5%
U,, = 1,05U, néuU,% < 7,5%

U, - dién dp dinh muc cua phia thit cdp

U,% - dién 4p ngan mach, cho trong catalog cua mdy.

Can cit vao U,, chon dau phan 4p chuin gan nhat.

c. May bién dp 3 cuén day.

DA4u phan 4p & cudn cao ap:

U= Je=@U 80 4y (9.20)
U
Ddu phan 4p & cudn trung 4p
U Ut

pa(Ty =

U. —(AU, +AU )
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d. Chon ddu phan dp ¢ tram bién dp tiéu thy:
+ ’s ] |
ch2V A+E, (9.21) +@|+ A +B

Va v, <v,+E

Tir d6: Hinh 9.1. So dé tinh todn nac mdy bién dp tiéu thy

1.2.2. Swdung tu bu tinh

O @

Hinh 9.2. So d6 méc tu bi tinh. Q S=P+)Q
.

Cong suat tinh toan cha tu bl tinh ¢6 thé xdc dinh theo biéu thic:

Vv 102
Q, =—"—— ,kVAr (9.23)

N
; V. %
trong dé:
v, - doléchtinhtodn v, = v -v, ; (9.24)
vy, - d0 léch dién dp trung binh thirc &€ & dau vao ctia ho ding dién;
v, % - do léch gia tang dién ap khi dat tu ctia phan tir tha i;
N - s6 phan tir cia mang dién.
1.2.3. Swdung tu bit doc

Cong suat tinh todn ciia tu bll doc duoc xdc dinh theo biéu thirc

Qu=K.sS (9.25)

K - hé s6 xdc dinh theo biéu thiic

U
K = sing - \/(U—V)z —cos’ @, (9.26)

r

trong do: U,, U, - dién ap trudc va sau tu b doc;
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cos® - hé s6 cong sudt chia mang.

Chon tu ¢6 cong sudt dinh mitc Q,, gdn vdi cong suit tinh todn.

S=P+iQ S=P+j(Q-Qc)
—_— i) C .
@—| | ® — | | |
A !
a :
S=P+jQ S=P+jQ
-y U,
Hinh 9.3. So d6 mac tu bii doc:
a- mac tu & ddu dudng day: b- mac tu &
cudi duong day: c- biéu dé bién déi
dién dp doc duong day. L
C,
Pién tro tinh toan cua tu.
X, =9 (9.27)
312
I - dong dién chay trén dudng day
S
l =—— (9.28)
J3u -
Cin cir vao X,, dé chon cac bo tu sao cho X < X,
Cong suit phat thuc t€ cia tu bl doc:
Qs = 3PXc (9.29)
Do gia tang dién dp khi dat tu b doc
v. = A (sing - 0,5 A cos?Q) ; (9.30)
RLLUP I ©.31)
U A" Icn
U.., L, - dién 4p dong dién dinh mic cua tu.
Dién dpra U,=U(l +v,) (9.32)
Boi s6 qu4 dién 4p khi ngin mach 3 pha:
3)
B = KRk Xk <p, (9. 33)
Ucs
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trong d6: 11’ - dong ngan mach 3 pha trén duong day;
Xk - dién tr& ngian mach cia duong day;
2. BAI GIAI MAU

Bai 9.1. Cho s6 liéu thong ké vé dién ap cua mang ha 4p 380 V do trong 24 git nhu
sau:

t 1 2 3 4 5 6 7 8 9 10 11 12

U | 396 | 400 | 402 | 401 400 392 390 | 380 380 378 378 | 379

t 13 14 15 16 17 18 19 20 21 22 23 24

U | 380 | 378 | 377 376 378 377 372 | 370 372 379 385 | 390

Hay danh gid chat luong dién cua ludi, biét do léch cho phép trén diu vao cla céc thu
diénla v, ,=%x5%

Giai: Trudc hét ta xac dinh cdc tham s6 théng ké:

Dién ap trung binh hay con goi la k¥ vong todn cua dién ap:

U,
U, = 2 S 2104395y
n

Do 1éch dién 4p trung binh

Uu.-u _
—tb_"n 190= 383’220 389 100=0.987%

Vip =

n

Do lech chuan cua dién dp

U -u,)
Guz\/Z( ~Us) _ [229588 o078 v
n 24

Do léch chuan cha do lech dién dp

o, = 2w 100=2"3 100 =2.57%
U 0

n

Xac dinh gia tri cia doi s6 ham Laplace

Vo ~ Ve —5-0,987
X, = = = _2’
I 5. 557 33
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V:p ~Vip _ 5 —0,987

x =
? o, 257

=1,56
Tra bang 50.pl. [1] ta tim dugc cac gid tri cia ham Laplace: F(x,) = - 0,4895 va F(x,)
=0.440
Xdc sudt chat lugng dién
P, = F(X,) - F(X,) = 0,440 + 0,4895 = 0,9295
Thoi gian dam bao chat luong dién trong nééy
T. =p..24=0,9295.24 =22 308 h
Bai 9.2. Cung vd6i s6 liéu théng ké trén nhung ta ap dung phuong phap gdn ding:
Xdc dinh gia tri cuc dai va cuc tiéu cba dien 4p: Uy, =402V vaU,, =370V,

Uy +U,, 4024370

bién 4p trung binh: U, = 5 =386 V;
Po léch dién 4p trung binh
v = Un =Ua 0 - 386738056 ) 5905,

b

u 380

n

Po léch trung binh binh phuong cia dién dp

o =U,,,;4U,,,in =402;370 533V

Do léch trung binh binh phuong cua do léch dién 4p

Su 100= 222100 = 1,4%:
380

G, =
U

Xac dinh gia tri cua d6i s6 ham Laplace

0 —V -5-
X, = VLp th _ 5 1.59 _ —2,78
1,4

vi-v, 5-1,59
- cp th — 3 =2’44
*2 1.4

v

Tra bang 50.pl. [1] ta tim dugc cédc gid tri cua ham Laplace: F(-2,78) = - 0,4974 va
F(2,44) = 0,4922.

Xdc suat chat lugng dién

P, = F(X,) — F(X,) = 0,4922+ 0,4974 = 0,9896
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Thoi gian dam bao chat lugng dién trong ngay
T. = pa.24 =0,9896.24 = 23,75 h.

Nhdn xét: Phuong phép tinh gan ding khong can ddy du s6 liéu do dém ma chi c6 cdc
gia tri dién dp cuc dai va cuc tiéu trong khoang thdi gian quan sdt, vi vay cho phép don gian hod
bai todn va rat dé dp dung trong thuc t€. Tuy nhién phuong phap nay thudng gap sai s6 ma doi
khi vuot qud gid tri cho phép. Thong thudng chi nén dp dung khi khéng cé day du so liéu.

Bai 9.3: Cho $06 liéu thong ké vé dién dp pha (V) tai mot diém nit cta mang dién ha ap

do trong mét ngay dém nhu sau:

t l 2 3 4 5 6 7 8 9 10 11 12

U | 220 | 221 | 221 220 219 218 218 | 217 218 217 217 | 218

t 13 14 15 16 17 18 19 20 21 22 23 24

Uil 216 | 215 | 210 | 207 204 203 197 198 200 202 219 | 220

Hay dénh gia chat luong dién cta ludi trong hai trudmg hop:

a) khi phu tai cht yéu la sinh hoat;

b) khi phu tai chi don thudn 1a chi€u sdng.

Gidi:

a) Theo yéu cau vé chat luong ddi v6i phu tai dién sinh hoat, d¢ lech dien ap cho phép
nam trong gi6i han  v,=+7,7%

Xac dinh cac tham s6 thong keé:

Dién ap trung binh cua dién dp

U, - Ui _sus

=213125V
n 24
Do léch dién ap trung binh
U,-U 213,125~220
Vp =————2.100 = - . =-
(b U, 520 100 =-3,125%

Do léch chudn cha dién 4p

(Ui_Ul :
\/Z o [aass_
n 24
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D¢ lech chuan cua do léch dien 4p

c 9,66
G, = —2.100 = 22> 100 = 4,393%
U, 220 0

Xac dinh gid tri clia d6i s6 ham Laplace

Voo =V =7,5+3.125

X, = = = —0.995
c, 4,393
A
x, = th =7,5+3,125=2'42
o, 4,393

Tra bang 50.pl. [1] ta tim dugc cdc gid trj cia ham Laplace: F(x,) =- 0,3112 va F(x,)
= 0,492

Xdc suat chat luong dién la:

P, =F(x;) - F(x,) = 0,492+ 0,3112 = 0,8032
Thai gian dam béo chat lugng dién trong ngay la:

Ty =ps24=0,803224=19,28 h

b, Khi chi ¢6 don thuan phu tai chi€u sang thi d¢ léch dién 4p cho phép nim trong gidi

han (vi;=-2,5 + v, ;= +5% ).
Tinh todn tuong tu nhu trén ta xac dinh duoc:

X, = 0,142 va x, = 1,85, tir d6 tim dugc cac gid tri ham Laplace F(x,) = 0,0595 va F(x,)
=(,4685.

Xdc sudt chat lugng dién la:
P, = F(x,) — F(x,) = 0,4685 - 0,0595 = 0,4084
Thoi gian dam bao chat luong dién trong ngay la:
T, =pa.24=0,408424=9,8h
Nhdn xét: Tir cac két qua tinh todn trén ta nhan thdy véi ciing mot gid tri dién 4p, déi véi
phu tai khac nhau x4c suat chat lugng sé khéic nhau.

Bai 9.4. Mot dudng day ha dp 380 V dai 0,54 km lam bang day A-95 cung cap cho diém
tai sinh hoat c6 cong sudt 63 kVA, cosg = 0,8. Hay ddnh gia chat luong dién, biét & ché do phu
tai cuc dai mic dién p tai ddu thanh cdi cha tram bi€n 4p tiéu thu 1a 375 V va & ché€ do phu tai
cyc tiéu gid tri nay 1a 386 V; coi phu tai cuc dai bing 4 l4n phu tai cuc tiéu.
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Giai:  Theo bang 17.pl [1] tmg v&i ma hiéu day dan A-95 ta tim duge r, = 0,34 va x, =
0.30 €2 /km.

Dong cong sudt tdc dung va phan khdng trén duong day

P=S.cosp =63.0,8=50,4kWva Q=S sing=63. {1-08" =378kVAr

Xdac dinh hao ton dién dp & ché do phu tai cuc dai theo biéu thic

_Pr +Qx, _ 50403342=37803 () 0oy

U 380

n

AU’

Hao 16n dién 4p & ché do phu tai cuc tiéu bang mot phan tu gid tri hao 16n dién dp 0 ché
do phu tat cuc dai

aur= 2208 116y
4 4

Gia tri dién dp cuc dai

Uy = Uy, — AU = 386 — 10,116 = 375.884 V
Gia tri dién dp cuc tiéu

Unin = Upnina — AU’ =375-40,47 = 334,53 V

bién dp trung binh

U, +U,, 375884+334,53

U =355.2V
th 2 2
o lech dién 4p trung binh
U, -U -
v, = ———" 100 =w100=-7,98%;
U 380

Da léch trung binh binh phuong cua dién dp

Upn Ui 375,884 334,53
6 6

o, = = 6,89V

D¢ léch trung binh binh phuong cia do léch dién dp

o. =2 100= %8 100 = 1704
U 380

n

Xdc dinh gid tri cua doi s6 ham Laplace: D6i véi phuy tai sinh hoat dé léch dién ap cho
phépv,=+75%
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Voo "V —754798

X, = ={0.,267
o, 1,79
+
V. —v
I tb 7547098
Xo = == """ -8.669
G, 1,79

Tra bang 50.pl. [1] ta tim dugc cdc gid tri clia ham Laplace: F(0.267) = - 0,0972 va
F(8.669) = 0,4999

Xdc suat chat luong dién la:
P, = F(X,) - F(X,) = 0,4999+ 0,0972 = 0,4027
C6 thé noéi chat luong dién khong duoc t6t 1am

Bai 9.5. Mot dudng day ha dp 380 V dai 0,62 km lam bang day A-120 (r, =0,27 va x, =
0.3 Q/km) cung cdp cho 2 diém tai: sinh hoat ¢6 cong suat 35 kVA, cosp = 0,86 va phu tai
chiéu sdng cong sudt 24 kVA, hé s6 cosg = 0,93. Hay danh gid chat luong dién, biét & ché do
phu tai ctrc dai mirc dién ap tai dau thanh céi cia tram bién dp tiéu thu la 372 V va ¢ ché do phu

tai cuc tiéu gid tri nay 1a 384 V; coi phu tai cuc dai bang 4 1dn phu tai cuc tiéu.
Gidi: Do trong mang dién cé 2 loai phu tidi nén chat lugng dién duge danh gid dua trén
gid tri trung binh cuia d6 léch dién ap cho phép:

ISV 35754245
=S, 35+ 24

=60,48 %

v epab =

o 2Si Vi _ 35.(-75)+244-25) _ ¢ 47
cpib = zsi 35424 ’

Biéu thi cong suat dudi dang s6 phiic:
S, =35.0.86 +35. /1-0.86% = 30,1 +j 17,86 KVA
S.=24.093 +j24. \1-093* =22,32 +j 8,82 kVA
Dong cong suat tong hop trén doan day:
P=P,+P, =30,1 +22,32 = 52,42 kW
Q= Q,+Q.. = 17.86 + 8,82 = 26,68 kVAr

Xéc dinh hao t6n dién dp & ché do phu tai cuc dai theo biéu thiic

255



_Pry +Qxy | _ 52,42027+26,68.03
U 380

n

AU’ 0,62=36,35V

Hao t6n dién 4p & ché d6 phu tai cuc tiéu bing mot phdn tr gid tri hao tén dién dp & che
do phu tai cuc dai:

aur =205 go4y
4 4

Gia tri dién dp cuc dai:
Uy =Uy —AU’ =384 -9,04 =37496 V
Gia tri dién ap cuc tiéu:
Upin = Upina — AU’ =372 - 36,35 =33585V
bién ap trung binh:
_ Uy +U.. _ 374,96 + 335,85

U, =3554V
2
D¢ 1éch dién ap trung binh:
u,-U 355,4 - 380
=—_“n 100 =———100=-745%
(T 380 ’
Po léch trung binh binh phuong cua dién ap:
U, -U . -
5, = Ju Ui _ 374,96 — 335,85 —6.52V
6
D6 1éch trung binh binh phuong cua do léch dién ap:
o, =2u 100 = 689 100 = 1,7%
YU, 380
Xdc dinh gid tri cta doi s6 ham Laplace
Voo —V -
£, = ab ~ Vi _—547+745 - L17

o, 1,7

v:p.lh “ Vi _ 6.48 + 7,45 _
c, 1,7

X, =

8.2

Tra bang 50.pl. [1] ta tim dugc cdc gid tri cha ham Laplace: F(1,17) = 0,3714 va
F(8,669) = 0,4999

Xdc sudt chat lugng dién la:
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Pc| = F(X2) - F(Xl) = 0,4999 - 0,3714 = 0,1285

Két ludin: chat luong dién rat kém

Bai 9.6. S6 li¢u do dé€m cua dong dién cic pha clia mot mang dién ha dp 3 pha c6 day
trung tinh la: I, = 216; I3 =205 val. =187 A. hé s6 cong sudt trung binh la cose = 0,88. Hay
danh gid mic do déi ximg ctia mang dién theo phuong phédp phan tich cdc thanh phan déi ximg.

Gidi: Trudc hét ta xédc dinh cdc thanh phan déi xing ctia dong dién theo biéu thic (9.8)

|
I,= 5( I+ I+ 1) = % (216 + 205 + 187) = 202,67

L= % (1+ alg+ a2l =% [216 +205(- 0,5 + j.0,87) + 187.(- 0,5 — j 0.87)]

= 6,67 +j 522 = 8,47

I,= % (L+a’l+a 1o =% [216 + 205(-0,5 - ;.0,87) + 187.(-0,5 +j 0,87)]

=0,87-j522=529.

Xéc dinh cac hé s6

Ky, =L o0= 8% 100-417%
I, 202,67
Ko Lo 100222 100=261%
* T, 202,67

Bai 9.7. S6 liéu do dém cuia dong dién cdc pha clia mot mang dién ha ép 3 pha c6 day
trung tinh 1a: I, = 216; 1, =205 val. =187 A. hé s6 cong sudt trung binh la cose = 0,88. Hay
dénh gid mitc d6 déi xing cia mang dién theo phuong phip giai tich.

Gidi: Trudc hét ta xdc dinh cic dai lugng M, theo biéu thac (9.11)
M, = (I, + Iz +10). cose =(216 +205 + 187). 0,88 = 535,04.
M,y = (I, + I + [p). sing = (216 + 205 + 187). 0,475 = 288,784.

J3 |
MZR = [‘,\COS(.P - 0,5.(1“ + IC)Coq(p - _2_ (IR - IC)Sln(p =

J2
=216.0,88-0,5.(205+187.0.88- P (205-187).0,475=10.2

i

. V3
M,y = Lsing - 0,5.(1; + i)sm@ + —2“ (In - lo)cosp =
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;

3
=216.0,475- 0,5(205+187).0,475+7 (205-187).0,88 = 2,32

3 .
M= 1,cosp-0,5.(I; + I-)coso - iz—- (Ig- Ic)sing =

;

=216.0,88- 0,5.(205+187).0,88 - 73 (205-187).0,475 = 10,2

: 3
Mx= 1,sin@ - 0,5.(Ip + Ic)sing -g (I - Io)cosp =

;

=216.0,475-0,5.( 205+187).0,475- 73 (205-187).0,88 = -4,22.

Gia tri cic thanh phan doéi ximg ctua dong dién:

Thanh phan thit ty thuan

I = \/IVI?R + My \/535,042 +288,784°
1 = =
3 3

Thanh phan thit tu nghich

=202,67 A

=845 A

M2 + M2 1027 2327
L= 3 ) 3

Thanh phan thi tu khong

ML MLy V1027 +(-4.22°
| 3 - 3

=368 A

{

Xdc dinh cic hé s6
I 4
Kiox = Z.1= 8.45
I, 202,67

100=4,17%;

I .
Ko T LT 1,81%
I, 202,67

Céc két qua tinh toan dugc thé hién trong bang sau:

Gia tri cac thanh phan d6i xing cua dong dién, A Hé s6 phi dai ximg, %

L L L, Kiax

kkch

202,67 8,45 3,68 4,17
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Nhdn xét: Phan tich két qua tinh toan ctia bai 6 va bai 7 ta nhan thay ca 2 phuong phap
déu cho két qua gan giong nhau; & phuong phap phan tich cac thanh phin d6i ximg cdn phai thuc
hién cac phép todn dang phiic, nén doi khi lam cho nguoi giai ling ting néu khong cé k¥ nang
gidi cdc bai toan phiic, con & phuong phép thi 2 thi cic phép tinh c6 vé cong kénh hon, khoi
lugng tinh todn nhi¢u gap 3 14n so v§i phuong phdp thif nhat.

Bai 9.8. Ciing dir kién nhu bai 6, nhung 12 mang dién 3 pha khong day trung tinh

Giai: D61 v6i mang dién 3 pha khong day trung tinh thi khi mat d6i xing chi c6 thanh
phan th tu thuan va thit ty nghich, con thanh phan thi ty khéng clia dong dién sé bang 0. Trude
tién ta xac dinh cdc tham s¢

:IA +Ig +1c 216 +205+187
2

b =304

a=fb(b—1,)(b—T5)(b-1Ic) =4/304.(304 - 216)(304 — 205)(304 - 187) =
= 17603,1

X4c dinh cic thanh phan dong dién:

| _\[1; fI2 412 + 403 2167 +205° + 1877 + 4.17603,1V3
- _

=202,32 A
6 6
2 +12 +12 —4ay/3  [216% +205° +187% — 4.17603,1V3
I, = - - : = 16,79 A

Hé s& phi doi xing:

k., =2.100= 16,79 100=8,3%

1, 202,67

Bai 9.9. Muc dién 4p trén ddu vao mdy bién 4p tang dp 6,6/35 kV vdi may TM-3200/35
& ch€ do phu tai cuc dai la U’ = 6,3 kV va 0 ché do cuc tiéu l1a U’y = 6,55 kV; va dién dp & dau
ra tuong mg 1a U’y = 32 ; U, = 34,5 kV. Phu tai ctia mady bién dp 1a S = 2680 kVA; heé so
cong suat cosg = 0,82. Phu tai cuc tiéu lay bang 25% gid tri phu tai cuc dai. Hay chon nac may
bién 4p sao cho dém bao yéu ciu chat luong.

Gidi: Can cf vio ma hiéu may bién 4p ta tim dugc cdc tham so0: cong sudt dinh mic S,
= 3200 kVA: hao tén cong suit ngin mach AP, = 37 kW va dién dp ngan mach U, = 7,0%.

Trudc hét ta cin xdc dinh dién tré clia mdy bién dp quy ve phia so cap:
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2 2
Ron= 20U - 3768 1p1=0,160

2

s5, 32

Xpa = \ﬁ),952 -0,16%* =094 Q;
Hao t6n dién ép'irong may bién ap:
- & ché d6 phu tai cuc dai:

_ S.cosgR,, +S.singX,, _ 2680.0.82.0,16 + 2680.0,57.0.94

U 6.6

0*=0,27kV;

AU’

- & ché€ do phu tai cuc tiéu:

AU = av = 027 _ 0,068 kV.
4 4

Xac dinh gid trj dau phan ap
& ché€ do cuc dai:

u,u, +U,AU, _ 6,6.32 +6,3.0,27

U= =33,79kV;
Pal U y 6,3 A
& ché do cuc tiéu:
U,um U,U, +U,,AU, _ 6,6.34.,5 + 6,55.0,068 - 34.83 kV.
U, 6.55

Gia tri trung binh:

~ Ui tUns 3379+34,83
U.= s

=34,31 kV

Gid tri ddu phan 4p can thiét:

U_-U, 34,31~ 35
Um%=_F_U_100=—?3—100 =-196 %

Ta chon nac gan nhdt la - 2, 5%.

Bai 9.10. Miic dién dp trén ddu vao mdy bién dp TM-1800/35 & ché do phu tai cuc dai
1a U’y = 34 kV va & ché€ do cuc tiéu la U’ = 35,6 kV; va dién dp & ddy ra tuong tmg 1a U’y =
9,7 ; U, = 10,4 kV. Phu tdi qua mdy bi€n dp 1a S = 1680 kVA; heé s6 cong sudt cos¢ = 0,8.
Phu tii cuc tiéu 14y bang 25% gia tri phu tai cuc dai. Hay chon ndc mdy bién dp sao cho dam
bao yéu cau chét luong.
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Gidi: Can cit vio ma hiéu mdy bién 4p ta tim dugc cic tham s6: cong suit dinh mic S,
= 1800 kVA; hao ton cong suat ngan mach AP, = 24 kW va dién 4p ngin mach U, = 6,5%.
Trudc hét ta can xdc dinh dién trd cia may bién dp quy vé phia so cap:

. 2
Zo = U 2085935 040
100S,. 100.1.8
» 24.35°
Ry,= AR U™ = 10'= 9,07 Q

S, 1,8°

Xpa = 44,247 —9072 =433 Q
Hao tén dién 4p trong mdy bién ap:

& ch€ do phu tai cuc dai:

S.coso.R,. +S.sing.X,, .0.8. ) .
_ o.R,, : sin@.X,, _ 1680.0,8 9,07;51680.0.6 433 107 = 1 6KV:

AU’

& ché do phu tai cuc tiéu:

AU
F

AU” -

E =04kV.
4

bién dp khong tai:
U= 1,05 U,=1,05.10,5= 11,025 kV

Xic dinh gia tri dau phan 4p

U, =(U,-AU). U _(34-1,6). 11922 _ 3683 kv;
U 9,7

3

T

U 11,025
L =(U”. - AU, =¥ =(35,6-04). ———=3732kV.
UpaZ ( v ) U ( ) 10'4

r
Gia tri trung binh:

_ Up+Ups 36,83+3732
ra T 2 -

U =37,07 kV.

Gia tri ddu phan ép can thiét:

U,-U,  37,07-35

100 100=15.92 %
U

U, %=

n

Ta chon néc gin nhét la + 5%
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Bai 9.11. Chon ndc mdy bién dp tiéu thu 10/0.4 kV hinh 9.4. Biét d¢ léch dién ap cg
dinh tai thanh cdi A & ch€ do phu tai cuc dai 1a v', = 2% ; ¢ ch€ do phu tai cuc tiéu la
v’y = 3,5% . Hao tn dién 4p & ché do tdi cuc dai trén cic doan day la: AU, = 1.4%,
AUge =3.02%: AUq,= 8.3%. Do léch dien 4p cho phép la: v, =+ 7,5%.

C D

- @

Hinh 9.4. So d6 mang dién bai 9.11.

Gidi: Ta xac dinh do léch dién dp & ché do phu tai cuc dai d6i v6i diem xa nhat: D
v, =V, AU, — AU e — AU oy ==2-(1,4+3,0248,3) =- 10,72 %
Gia thiét 1a & ché do phu tai cuc tiéu cong suat tiéu thu bang 25% phu tai cuc dai. Ta xic
dinh do léch dién 4p & ché do cuc tiéu tai diém gan C
V= v s 025(AU AU ) = 3.5 — 0,25(1.4+3.02) = 2,395 %
biéu kién dé chon nic la:

E < vl -v'e=75-2395=5105% va E,> v, -v', =-75+10,72=322%

p

Vay tachon E = 5% dam bao cdc dicukién E,=5,105>E> E,=3,22

Bai 9.12. Chon nic mdy bi€n dp tiéu thu 10/0,4 kV hinh 9.5. Biét do léch dién ap co
dinh tai thanh cdi A & ch€ d¢ phu tai cuc dai 1a v’ = 1% ; & ché do phu tai cuc tiéu la v’y =
2.5% . Hao t6n dién 4p & ché do tai cuc dai trén cdc doan day la: AU,, = 1.2%, AU, =3%;
AUqy= 6,4%. Do léch dién dp cho phép la: v, =+ 5%

A C D

& Bl@h i.

Hinh 9.5. So d6 mang dién baj 9.12,

Giai: Ta xdc dinh do léch dién dp & ch€ d6 phu tai cuc dai d6i v6i diém xa nhat; D

Vg =VA=8U,; ~AUp =AU, =1-(12+3+6,4)=-96
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Gia thi€t 1a & ché do phu tdi cuc tiéu cong suat tieu thu bing 25% phu tai cyc dai. Ta xdc
dinh do léch dién dp & ché do cuc tiéu tai diém gin C:

V= v - 0.25(AU (@ +AU ) =25 -0,25(1.2+3) = 1,45 %
Diéu kién dé chon nic la:
E<vy -v'e=5-145=355va E2v_ -V, =-5+9,6=46

Nhu vay néu dam bao duoc diéu kién dudi thi -khOng dam bao dugce diéu kién trén, do do
ta chon nac E=0% thoa min diéu kién trén: 2,5 < 3.55 , ldc do do léch dién 4p tai diém tai gan
nhat & ché do phu tai cuc ti€u s& dam bao khong vugt qud gia tri cho phép. Con do léch dién 4p
tai diém D & ché€ do cuc dai van vuot qud gia tri cvho phép , vi vay cidn phai ap dung bién phdp

nang cao chat lugng dién khac.

Bai 9.13: Chon nac may bién dp tiéu thu 10/0.4 kV véi mdy bién ap loai TM- 320/10
(hinh 9.6). biét : D léch dién dp cé dinh tai thanh cdi A ¢ché do phutaicuc daila v’y = 1.5% ;
& ché do phu tai cuc tiéu 1a v’ = 2,5%. Dudng day 10 kV lam bang day AC-70 dai /,=5.6 km,
dudng day ha ap 0,38 kV lam bang day A-95 dai 1,=0,45 km. Cong sudt truyén tai trén dudng
day 10 kV 1a S, = 260 kVA, cos@, = 0,8; Cong suat truyén tai trén dudong day ha dp la S, = 36
kVA, cosg, = 0,84; Do lech dién dp cho phép la: v, = £ 5%; Coi ché do phu tai cuc tiéu bing
25% phu tai ¢ ché do cyc dai.

A C D

i@

Hinh 9.6. So d0 mang dién bai 9.13

Gidi: Trudc hét ta cdn xdc dinh hao t6n dién ap trén cdc phan tlr chia mang dién: Cin ci
vao ma hiéu mdy bién dp va day dan tra phu luc, ta xdc dinh dugc cdc tham s6

S.. = 320 kVA; AP, = 485 kW; U, =4,5%; 1, = 0,46, x, =0.81; r, =034 vax,, =
0,3 Q/km

Dién trd cia mdy bién ap
_ AP,U} 485.10°.10°

R, = =4740Q ;
s, 320

2

2 k)
_ UUin _45.10%00° oo,

1008, 100320

B
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Xp= \Zy ~Ry: =14.06° -474° =13.24 Q..

Xac dinh hao tén dién dp trong may bi€n dp theo biéu thiic

PRy +Q.X, 100% = S.cosp.Ry +2S.sinc|:>.)(B 10"
u*.10° U

AU% =

_ (260.0,8.4,74 +260.0,6.13,24).10”"

o =3,05%

Hao t6n dién 4p trén dudng day 10 kV

Pr, + Q.x, 1.100% = 260.0,8.0,46 + 260.0,6.0,38 56107 =0.87%

AU . "% =
R TENITY 102

Tinh todn tuong tu cho dudng day ha dp ta dugc AU, = 5,03 %
Ta x4c dinh d6 léch dién dp & ché€ do phu tai cuc dai déi vdi diém xa nhat: D
v, =v',-AU,; — AU, —~ AU, =1,5+0,87+3,05+5,03) = -7,45%
Po lech dién ap & ché do cuc tiéu tai diém gan C:
Vo=V, 025(AU g +AU o) = 2,5 - 0,25(0,8743,05) = 1,52 %
Piéu kién dé chon nac la:

E<v) -v’c=5-152=3485va Ez2v,-Vv =-5+745= 2.45
Chonnac E=2,5%

Bai 9.14. So d6 mang dién cho trong hinh 9.7, bao gém tram bién dp trung gian 35/10
kV, cong suat 5600 kVA, dudng day phan phéi 10 kV dai 6,4 km, tram bién dp tiéu thu 10/0.4
kV cong sudt 320 kVA va duong day ha dp 0,38 kVdai 0,57 km, dién ap trén dau vao ho dung
dién U=328 V. Hay chon (u b can thiét dé nang mifc dién 4p lén gia tri trong gidi han cho phép
doi la v,=t 7,5%.

p —

TM.5600/35 TM.320/10

Hinh 9.7. So 46 mang dién bai 9.14. '_@ll Loo @l Iy

Gidi: Xic dinh do gia tang dién dp trén cdc phan tr mang dién (bang 14.pl.BT) gém
bién ap trung gian, dudmg day phan ph6i 10 kV, bién p tiéu thu va dudng day ha 4p.

2.vi=0,19+64.0,038 + 1,34 + 0,57.21 = 15,93%
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Do léch dién ap thuc 1€

_ 328-380

100 =. v
380 13,68%

Vin

Do léch dién dp tinh todn
Vu= V-V =-75-(-13,68)=6,18 %

Gia tri cong sudt can bll xdc dinh theo biéu thiic

2
Q, = v, 100 _ 6,18 1
Dve 1593

C6 thé chon tu bi tinh loai KC1-0,38-36-3Y1 dung lugng 36 kVAr, dién dp dinh mic
0,38 kV (bang 40.pl.)[1].

0’ = 38,8 kVAr

Bai 9.15. Mot dudng day 35 kV bang day AC-95 dai / = 24,7 km, c6 cong sudt truyén
tai la § = 3750 kVA, cosp = 0,8, dugc cdp dién tr tram bién dp 110/35 kV vSi mdy
TM.6300/110. Hay chon tu bi doc d€ nang miic dién dp & cu6i dudng day lén gia tri 1,05 lin so
véi dién dp dinh midc, biét dién dp ddu dudng day la U, = 37 kV.

TM.6300/110

U, U.
| I
Hinh 9.8. So 46 mang dién bai 9.15. r®| I Il

Gidi: Trudc hét ta xdc dinh cdc tham $6 cia mang dién: V6i ddy din AC-95 ta tra bang
17.pL.[1]tim duoc 1, = 0,34 va x, = 0,408 Q/km; V&i may bién dp TM.6300/110 ta c6 hao tdn
cong sudt ngan mach AP, = 50 kW, U, = 10,5%; (bang 15.pD[1].

bién trg cia dudng day:

R,=r/=034.247=84Q vaX, =x,/=0,38.247=10,08 Q

Biéu thj cong suat dudi dang phitc S = 3000 + j 2250 = 3750 kVA

Hao t6n dién 4p trén duomg day

_ PR, +QX, _ 3000.8.4+2250.10,08
- U - 35

n

AU 107 = 137kV

Pién dp thuc t& tai cudi duong day U, =U, - AU =37-1,37=35,63kV

Dién dp cdn thiét & dau ra eva tu bu: U, =1,05.U, = 1,05. 35 = 36,75 kV
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Cong sudt bii cin thiét xac dinh theo biéu thirc (9.25) Q,=K.S

Hé $6 K xdc dinh theo biéu thikc

35,63 ,
36.75

=0,052;

K= sinq)—\/(%)2 —cos” @ =06 - \/

T

Q. =0,052.3750 = 195,7 kVAr.
Cong suat bl cia méi pha

Qf p—t Q—Bh- = l;j_ = 65,23 kVAl’

Dong dién chay trén duong day

[=—> 3750 _¢is6a
J3U, V335
Pién tro tinh todn cha tu
Q 195,7
X=Xt ="—""7-=]705Q
31°  3.61,86

Ta chon tu 2 tu loai KI'IM-1-50 (bang 40.pl.)[1] c6 cac théng so:
U= 1kV,Q,c=50kVAr; I, =50 A; xc =20 Q. mic song song trén mébi pha.
Nhu vay cdc tham s6 dinh miic cila méi bo tu 1a
Uc=1kV,Qc=100kVAr>Qu: Ic=100A> L xc= 10 Q < X,
thoa man cdc yéu cau k¥ thuat
bién dp thuc té ¢ ddura :
Trudc hét ta xac dinh hé s6

\/—UI /3.1.61,86 003
TUJL | 3563.100

Do gia tang dién ap khi dat tu:
v, = A (sin @ -0,5 Acos’p ) =0,03.(0,6 - 0.5. 0,03. 0,8%) = 0,018
U =Ufl+v,) = 35,63.(1+0,018) = 36,26 kV.

C6 thé coi la viéc dat tu theo phuong 4n trén 12 tuong d6i dam bao theo yéu cdu.

Kiém tra diéu kién ngan mach: Xdc dinh dién tr& cla cac phan i, coi cong sudt cua hé

thong 1a vo ciing 16n, dién trd cia may bién dp dugc xdc dinh theo biéu thic
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UL UG 10537

=2281Q

™ 1008, 10063
AP U? 50372
Rpr = —— =227 19073 - 1120

SRA 0,3

Xia -y22812 - 1722 = 22750

Tong trd ngan mach:

Z=(Xp + X, - X0 + (R, +R, ) =.\/(22,75+|o,()8--|m3 +(1.72+84)% =25 Q)

Dong dién ngan mach:

I = U _ 37 _oxsska
J3.z, 3.25
Boi s6 qua dién dp
. ]
B, = IMX - O.L.l()z 8.5>P,=3.5
Uc !

Vay can phai dat co cau bao vé qud dién dp tai noi dat tu.

Bai 9.16. Puong ha ap 380 V dai 0,68 km, lam bang day A-95 cung cap cho mét diém
tai c6 S = 128 kVA, hé s cong suat cose = 0,8. Hay tinh hao ton dién 4p trén duong day trong
cac truong hop:

a. Khong co ty b trén dudng day.
b. Mac tu bix doc dién trés X, =0,2 Q & cudi dudng day.
¢. Mic w bu doc & diu duong day.

d. Pédnh gia chat luong dién & trudng hop b, biét dién dp dau dudng day la U,‘= 400 v,
do léch dién dp cho phép 1a + 7,5%, phu tai cuc tiéu coi bing 25% phu tai cuc dai.

Giai:
Trudc hét ta xdc dinh céc gia tri r, = 0,34 va x, = 0,3 Q/km (bang 17.pl) [1];
Biéu thi cong sudt clia phu tai dudi dang phiic; S=P+jQ=102,4+76.8

a) Hao ton dién ap khi chua c6 t:

| |
Xic dinh dién trd cia duong day: ! | W
R =r,./=0,34.0,68 =023 Q;
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X=x,./=0,3.0,68 = 0,204 Q

_PR+QX,_1024.023+7680.204
U 0.38

AU% =2Y oo = 1222
U 0,38.10

AU =103,53V

100 =27,24%

b) Khi tu & cudi duong day:
Dong dién chay trong day dan
S 120

AU 3038

Cong suat clia tu Q- = 3.I'X = 3.194,482.0,2 .10"= 22,69 kVAr
_PR+(Q-Q).(X-X,) 1024.023+(76,8-22,69)(0,204-0,2)

] =194,48 A

AU _ =62,87V
U 0,38

AU%=—A£.100= 63'87‘ 100=16,54%

U 0,38.10

c¢) Kht tu & dau duong day
PR+Q.(X-X_ . -
AU = +Q.( ) _ 1024.0,23+76,8(0,204-0,2) 6311V
U 0,38

aU%=2Y 100= 31 100= 166%

U 0,38.10

d) Danh gia chat luong dién khi dat tu & cudi dudng day

Khi phu tai cuc tiéu ta c6

- AU 6287
4

AU =15,712V

bieén ap cuc dai

Uu=U,-AU” =400 - 15,72 =38428 V
Pién 4p cuc tiéu

U =U, -AU =400 -62.87 = 337,13 V

U + U 384,28+ 337,13
2 2

U, = =360,7V
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U, -U _ 384,28-337,13 |

G, = min_ 100 = 2,07%
6.U_ 6.380 ’
U, -U 360.7 - 380
vy =—t o 100="20 2% 00 - . 5089
T, 380 8%
xi=va-va= 12308 o k) =- 03763
e 20 T TR
Xp=vi-ve =19 H308_ 608 L Fix,) = 04999

2,07
pa = F(x;) ~ F(x,) = 0,4999 + 0,3763 = 0,8762

Nhdn xét: Vigc dat tu & cusi dudng day cé hiéu qua cao hon doi chiit so véi phuong dn

dat tu & ddu dudng day.
3. BAI TAP

9.1. Cho s6 liéu théng ké vé dién 4p (V) trong 24 lan do nhu sau:

n 1 2 3 4 5 6 7 8 9 10 11 12
U 388 380 | 392 390 386 380 | 380 | 378 | 376 375 | 376 | 379
n 13 14 15 16 17 18 19 20 21 22 23 24
U 377 376 | 375 376 376 374 370 | 371 376 378 | 380 | 384

Hay danh gid chat luong dién cua ludi, bi€t do I¢ch cho phép trén dau vao cua céc thu

diénla v,=+5%

9. 2. Cho s6 liéu thong ké vé dién dp pha (V) tai mot diém nit ctia mang dién do trong

mot ngay dém nhu sau:

1 1 2 3 4 5 6 7 8 9 10 11 12
U | 220 | 221 | 221 | 219 | 217 | 215 | 214 | 210 | 210 | 209 | 208 | 210
ot 13 14 IS5 16 17 18 19 20 21 22 23 24
U | 211 | 208 | 207 | 207 | 206 | 200 | 197 | 195 | 200 | 207 | 219 | 220

Hay danh gid chat lugng dién cua ludi trong hai truong hop:

a) khi phu tai cht yéu 1a sinh hoat;
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b) khi phu tai chi don thuan la chiéu sang.

9.3. Hiy danh gia chat lugng dién cha mang dién cong nghiép (v, + 5%), b€t gid i
dién ap cuc dai la Uy, = 382 V va gid tri dién 4p cuc titulaU,, =345V.

9.4. Hay danh gia chat luong dién cla mang dién chi€u sdng, bi€t gid tri dién dp cuc daj
1a Uy, =382 V va gia tri dién dp cuc titulaU_, =345V,

9.5. Mot duong day ha ap 380 V dai 0,35 km lam bang day A-120 cung cap cho diém
tai sinh hoat c6 cong sudt 68 kVA, cos¢ = 0,78. Hay danh gia chat luong dién, biét & ché do
phu tai cuc dai mic dién 4p tai ddu thanh cai cua tram bién ap tiéu thu la 372V va & ché do phu

tai cuc tiéu gid trj nay 1a 388 V; coi phu tai cuc dai bang 4 1dn phu tai cuc tiéu.

9.6. Mot duong day ha dp 380 V dai 0,42 km lam béang day A-120 (r, =0,27 va x, = 0,3
Q/km) cung cép cho 2 diém tai: sinh hoat c6 cong suat 26 kVA, cose = 0,81 va phu tai chiéu
sang cong sudt 37 kVA, hé s6 cose = 0,95 . Hay danh gia chat luong dién, biét & ch€ do phu tai
cuc dai mifc dién 4p tai dau thanh cdi cua tram bién ap tiéu thu la 378 V va & ché do phu tai cuc

ti€u gid tri nay 1a 386 V; coi phu tai cuc dai bang 4 1an phu tai cuc tiéu.

9.7. S6 liéu do dém cua dong dién cac pha cia mét mang dién ha dp 3 pha c6 day trung
tinh la: I, = 327; I3 =298 va I = 305 A. Hay danh gid mitc do doi ximg cia mang dién theo
phuong phédp phén tich cic thanh phan d6i xing.

9.8. S6 liéu do dém cia dong dién cdc pha clia mot mang dién ha dp 3 pha ¢6 day trung
tinh 1a: I, = 327; I =298 va I. = 305 A. Hiy danh gid mic do d6i ximg clia mang dién theo
phuong phép giat tich, biét hé s6 cong suat trung binh 1a cosp = 0,8.

9.9. S6 liéu do dém ctia dong dién cdc pha clia m¢t mang dién ha 4p 3 pha c6 day trung
tinh la: [, = 195; I =287 va I =225 A. Hay ddnh gid mitc d d6i xing cua mang dién, biét hé
sO cong sudt trung binh [a cos = 0,82.

9.10. S6 liéu do dém cua dong dién cdc pha clia mot mang dién ha dp 3 pha khong day
trung tinh la: I, = 117; Iz =176 val.=155 A. Hay ddnh gid miic do déi xing clia mang dién.

9.11. Mic dién dp trén dau vao mdy bién ap tang dp 6,6/115 kV voi mdy TM-
25000/110 & ché do phu tai cuc dai 1a U’ = 6,34 kV va & ché do cuc tiéu 1a U’ = 6,56 kV; va
dién dp ¢ ddy ra twong ung la U’y = 105 ; U, = 113,5 kV. Phu tai qua mdy bién dp Ia
S = 22300 kVA; heé s6 cong suit cosp = 0,84. Hay chon ndc may bién ap sao cho dam bao yéu
cdu chat lugng.

9.12. Mitc dién dp trén dau vao mdy bién 4p TM-5600/35 & ché do phu tai cuc dai la
U’y = 33,8 kV va 6 ché do cuc tiéu 1a U™, = 35,2 kV; va dién dp & ddy ra tuong tng 1a U’ = 10
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; U = 10,4 kV. Phu tai qua mdy bién dp 1a S = 5260 kVA; hé s6 cong suit cos = 0,82. Hay
chon ndc méy bién 4p sao cho dam bao yéu cdu chét luong.

9.13. Chon ndc mdy bién 4p tiéu thu 10/0,4 kV (hinh 9.6)

Ot

Hinh 9.9. S0 d6 mang dién bai tap 9.13.

>

®

Biét do léch dién 4p c6 dinh tai thanh cdi A & ché d6 phu tai cuc dai 1a v, = 2,5% ; &
ché do phu tai cuc tiéu 1a v’°, = 4% . Hao tén dién dp & ché do tai cuc dai trén cdc doan day la:
AU g = 0,76%, AUpc =2,56%; AUqp= 7,23%. D0 léch dién dp cho phép la: Ve =t 10%.

9.14. Chon ndc mdy bién 4p tiéu thu 10/04 kV.

Biét do léch dién dp co dinh tai thanh cdi A & ché do phutaicuc daila v’y =1,5% ; @
ché€ do phu tai cuc tiéu 1a v’ = 3,5% . Hao tdn dién ap & ché€ d6 tai cuc dai trén cac doan day la:
AUpp = 1,75%, AUy =3,65%; AUcp= 6,47%. Do 1éch dién 4p cho phép la: v, = + 5%.

9.15. Chon nic may bién dp tiéu thu 10/0,4 kV véi may bi€n ap loai TM- 560/10 (hinh
9.7). biét :

C D

- O

Hinh 9.10. So d6 mang dién bai tap 9.15.

Do lech dién dp c6 dinh tai thanh cdi A & ché do phu tai cuc dai la v’y = 1,75% ; 6 ch€
dé phu tai cuc tiéu 1a v'°, = 3,5%. Dudmg day 10 kV lam bang day AC-95 dai /,= 6,4 km, dudng
day ha 4p 0,38 kV 1am béng day A-120 dai /,=0,72 km. Cong suét truyén tai trén dudng day 10
kV 1a S, = 450 kVA, cosg, = 0,8; Cong sudt truyén (i trén dudng day ha dp 1a §, = 45 kVA,
cosqy, = 0,82; Do léch dién dp cho phép la: v, =+ 7,5%; Coi ch€ do phu tai cuc tiéu bang 25%
phu tai & ch€ do cuc dai.

9.16. So dé mang dién cho trong hinh 10.8.2, bao gom tram bié€n dp trung gian 35/10
kV, cong suat 6300 kVA, dudng day phan ph6i 10 kV dai 5,4 km, tram bién ap tiéu thu 10/0,4
kV cong sudt 180 kVA va dudng day ha dp 0,38 kVdai 0,45 km, dién 4p trén diu vao ho dung

271



dién U=323 V. Hay chon tu bu c4n thiét dé nang mic dién dp lén gid tri trong giGi han cho phép
déila v =+ 7,5%. )

cp -

TM.6300/35 TM.180/10

IPP [
Hinh 9.11. So d6 mang dién bai tap 9.16. }.@i _ { @i ha ¢

9.17. Mot dudmg day 10 kV tir tram bién dp 35/10 kV bang day AC-70 dai / = 7,85 km,
c6 cong suat truyén tai 1a S = 1240 kVA, cosg = 0,82; Hay chon tu bu doc dé nang miic dién dp
& cudi dudng day lén 1,05 1an gia tri dién ap dinh muc cha dudng day.

TM.3200/35

| { U, U,
Hinh 9.12. So d6 mang dién bai tap 9.17. #@ | I Il

9.18. Pudng ha ap 380 V dai 0,82 km, lam béng day A-70 cung cap cho mot diém tai c6
S = 96 kVA, he s6 cong sudt cosg = 0,82. Hay tinh hao t6n dién dp trén dudng day trong cic

trudng hop:
a) Khong c6 tu bl trén dudng day.
b) Mic tu bu doc dién trd X, =0,23 Q & cubi dudng day.
¢) Mic tu b doc & dau dudng day.

d) Dinh gid chat lugng dién & truong hop b, biét dién 4p ddu dudng day 1a U, = 400 v,
do léch dién dp cho phép la £ 7,5%, phu tai cuc tiéu coi bang 25% phu tai cuc dai.
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Chuong 10

PO TIN CAY CUNG CAP PIEN

1. TOM LUGC LY THUYET
1.1. Cac chi tiéu co ban cia dé tin cay cung cip dién
* Xdc suat 1am viéc tin cay cia hé thong trong thoi gian t:
p(t) =e™, | (10.1)
trong do: A - thong luong hong hoc cua hé thong

* Thoi gian phuc héi trung binh 1a ky vong todn, thoi gian chi phi dé tim va slra chita
thi€t bi hu hong.

|
b= = Dt (10.2)
i=1
trong d6: t; - thai gian phuc hdi su ¢ thit i;
n - s6 ldn xay ra su co;

* Thoi gian lam viéc an toan trung binh

A
* Heé s6 diung
ky = Ap(t) = A e™ (10.4)
1.2. Thiét hai do mat dién
1.2.1. Thiét hai do bi it dong vén ddu tw cé dinh
Y, = XZ b Xr s (10.5)

8760

trong d6: Z - chi phi quy doi ciia xi nghiép san xuat:
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t;, - thoi gian mat dién;

%,- hé s6 trung hop, tinh dén sur phin b6 khéng déu cua thoi gian mat dién img véi quy
trinh céng nghé san xuat. Ddi vdi cac xi nghiép san xudt ba ca thi y, = I, haica x, = 0,667,

%r - hé s6 tinh dén sy phan b6 khong déu cta su co theo thoi gian.
1.2.2. Thiét hai kinh té do sdn phdm khéng duoc san xudt khi mdt dién:
Y,=( g‘,.lA\I(,.t,h - Q).n. y, + a .n.Z, déong/nam , (10.6)
trong dé:
g, - gid thainh mo6t don vi san pham;
N, - s6 san phdm san xuat ra trong mot don vi thoi gian;

C - chi phi nguyén vat liéu cho luong san pham san xuat ra tuong tmg vdi thoi gian mat
dién;

Z,- chi phi qui d6i clia cdc thiét bi hong héc khi xay ra mat dién;
t,, - thoi gian trung binh tinh trong mot lan su co;
n - s0 lan mat dién trong nam;

¢ - hé s6 tinh t6i su thay déi hong héc cla céc thiét bi mdy méc 6 mbi lan mat dién
(O<a <71).

1.2.3. Ti%iét hai do chdt luong sdn phdam bi gidm
Y,=N,.(g - g )n.t, d/nim, (10.7)

trong do:

N, - $6 san pham san xuitira trong mét don vi thoi gian;

g, - gid thanhisan phim;

g’ - gia thank ph€ pham;;

n - s§ lammat dién trong nam;

t,, - thOi gian mat diém trung binh cua méi lam su 4.

1.2.4. Thiét hai hé thong:

Ap (10.8)
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trong do:
Zy, - chi phi quy déi cia he théng dién;
Ty - thoi gian sir dung cuc dai;
P, - cong suat tinh toan cia hé théng dién;
A, - dién nang thi€u hut do mat dién.
Tong thiét hai do mat dien Yy =Y +Y,+Y +Y,.
« 1.2.5. Thoi gian mdt dién ddng tri

T=t+yty (10.9)
trong do: v - hé s6 tinh dén su gidm thiét hai do mat dién duge bdo trudc;
ty- thdi gian strchita dinh ky.
Thoi gian mat dién T duoc xic dinh cho toan mang dién / theo biéu thic:
T= aLctogaretoalr oAl - Al o+, Ly, (10.10)

trong dé: a, o, oy - sudt mat dién trén 1 don vi chiéu dai cua cdc dudng day cung cép, phan
phai, ha dp;

QlgaTg» Orr - SUAt mat dién cia may bién 4p & tram trung gian va tiéu thy;

Lc, Ly, Ly — chiéu daj cua dudng day cung cip, phan phai va ha ap;

Al Alye — chiéu dai doan dudng ddy dugc trang bi dao cich ly va mdy cit dé loai trir
su cd & ludi phan phdi;

B - hé s6 tinh dén anh hudng cba viéc dit dao céch ly dé phan doan dudng day.

1.3. Danh gia do tin
1.3.1. Mach noi tiép
So dé gém n phan tir mac ndi ti€p.
D6 tin cay cla so dd trong thoi gian t dugc xédc dinh:

i}\'i't
pt)= e (10.11)

trong dé: A; — cudng dé su ¢6 cia phén tir i;

n — so cac phan tr.
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Cuong do su c6 cua mach noi tiép

/\,,,:Z A s

Thoi gian phuc héi trung binh

=_1 zn:l.,tﬁ )

/\nl i=|

trong dé: t; — thoi gian phuc héi cua phan tir thit ).
1.3.2. Mach song song

Do tin cay coa mach song song
p() = [T (1—e*)
=1

Dai v6i mach song song gom 2 phan tu.
Aa = A At L)
Thoi gian phuc hoéi trung binh
tN'S -
S
tll tlZ

Thaoi gian lam viéc an toan

1.3.3.Biéndoi YA

= Q3925 42 = §42.Q2a 5

ql2 — ql‘h
u q; u

ql\_ ‘-h‘h

(10.12)

(10.13)

(10.14)

(10.15)

(10.16)

(10.17)

(10.18)

(10.19)

(10.20)

trong d6: q;, q; — xdc sudt hong héc clia cic nhdnh hinh sao va nhanh hinh tam glac.
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1.3.4. Phuong phdp xdc sudt toan phdn
Xdc sudt tin cay cua toan hé thong duoc xdc dinh theo cong thiic xdc sudt toan phan.
P(A) = p(H).p(A/H) + p( H ). p(A/H ), (10. 21)
trong do: p(H) - xdc suat tin cay cua phan tir co ban H;
p( H ) - Xdc suat khong tin cay cua phantr H: p(H) =1 - p(H):
p(A/H) - xdc suat tin cay cua hé thong véi diéu kién H hoan toan tin cay;
p(A/H ) - Xdc sudt tin cdy cua hé théng khi H hoan toan khong tin cay (tiic 1a bi su ¢6).
1.3.5. Xdc dinh xdc sudt thiéu hut cong sudt
a. Xac dinh xac suat giam céng sudt vi sif 6’

Xdc suat trang thai clia nha may dién khi ¢6 n, to6 may lam viéc 16t va n, t6 may bi su ¢6
(n=n, +n,) la:

n2

nl
P =] ]p; [ ]a: (10.22)

Xdc suat nay ciing chinh la xdc suat giam cong sudt vi su cd.

b. Xac dinh xdc sudt thiéu hut cong sudt nguon

—

Pip.<p,) = ?' . (10. 23)
trong do: t, — thoi gian tac dong cua phu tag;
T — tong thdi gian quan sit,

Xéc suat thi€u hut cong suat & trang thai i

Pwi = Pip, <p,) Pai (10. 24)
Xdc sudt tich phan thi€u hut Juong cong sudt rb

M
Jh=2 P (10.25)
| Z. .

1.4.Cac phuong phap nang cao do tin cay cung cap dién
1.4.1. Du phong céng sudt
Viéc dit tram dy phong chi cé ¥ nghia Khi chi phi tinh toan cua tram it hon thiét hai do

mat dién.
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Zyp=pVup+tCp <Y (10. 26)

_ PV +Cy

Zy (10.27)

P

P,y n.t,
trong d6: p — hé s& st dung hiéu qua va khau hao thiét bi

V4, — von dau tr cho co cau du phong;

C,, — chi phi hang nam cho co cau du phong;

Y — thiét hai do mat dién;

P,, — cong sudt thi€u hut khi mat dién;

¥ - hé so trung hop;

n — s0 lan mat dién trong nam;

t; — thoi gian phuc héi cia méi lan mat dién.

Nhu vay diéu kién kinh t& dé dat tram du phong la = Z,, < y,,.

1.4.2. Phdn doan duong dady

a. Puong day khong phdan nhanh:
Nang lugng thiéu hut do mat dién khi chua c¢é co cau phan doan la:
A, =P,n.tL? (10.28)
trong dé: P, - suat phu tai trén mot don vi chiéu dai, kW/km;
n — sO lan mat dién trén mot don vi chiéu dai;
t, — thoi gian trung binh mdi lan mat dién, h;
L — chiéu dai dudng day, km.
Thiét hai do mat dién
Yo= Yoo = YoPont LY (10.29)
Yy, — sudt thiét hai do mat dién.
Thiét hai do mat dién khi dat N co cdu phan doan

I N+2
Yy = YoAn = Y()PumrLz 5 N+l

(10. 30)

N — s6 co cau phan doan dudng day.
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Hiéu qué do dat N co cau phan doan 1a:

AYy=Y,-Yy=Y, D (10.31)
AN+

b. Duong day phan nhanh
Viéc dat co cau s€ ¢ ¥ nghia kinh t€ khi thuc hién diéu kién:

PV

[ >
yoP,Lnt,

(10.32)

[ — chiéu dai nhdnh ré.
3). Chon vi tri ddt cua co cdu phin doan
a. Chon co cdu phan doan duong day khi da biét so6'liéu cu thé cia cac phu tdi
* Can cit vao bang cho san xac dinh kha nang thiét hai do mat dién cta céc thu dién.
Y =youN,t, (10.33)
trong do: y,, - suat thiét hai trén mot don vi san pham;
¥, - hé so tring hop;
N,, - s6 don vi san pham;
t - thoi gian mat dién trong nam.
* Xac dinh tong thiét hai cuia lwoi.
Ys = Y., (10.34)
Y, - thiét hai & diém thi i.
* Sobo xdc dinft vi i ddt co cau phan doan va xac dinh hiéu qua phan doan

= Yl (10.35)
t

trong dé: Y, - téng thiét hai do mat dién trong nam trén doan I (tinh tir nguén dén diém dit co

ciu);
t,, - thoi gian mat dién trong nam cua doan day sau co cau phan doan;
- tong thdig gian mat dién cla ca ludi.
* Xdc dinh hiéu sudt kinh té ciia co cau.

Exr=E-Zy: (10.36)
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Z,, - chi phi tinh todn cua co cau phan doan.
Zu=pVutC; (10.37)

Diéu kién dat co cdu phan doan la: Ex; >0

# Chon vi tri ddt ciia co cau phan doan thir 2 va xét su ket hop clia 2 ¢co cau:

Hiéu qua phan doan khi dat 2 co cau

- Né&u cic co cau dat song song:

E' =E, +E, (10.38)

- Néu co cdu dat noi ti€p nhau

Yl—iitlii
F=F, +—— (10.39)

trong d6: E,, E, - hiéu qua phan doan cua cocau | va 2
Y,.,,- tong thiét hai clia cdc thu dién mac gitra 2 co cdu phan doan;
(;y - thoi gian mat dién trong nam cua doan day sau co cau phan doan thir II.
* Xec dinh hiéu sudt kinli té'khi ddr 2 co cdu
Exn =E'-2Z, (10.40)
Néu Eyp, < 0 thi viéc dit 2 co cau s& khdng dem lai hiéu suat kinh té.

Néu Exp, > O thi xét ti€p phuong dn dat 3 co cau va cur th€ cho dén khi xdc dinh duoc

Ex+. < 0 thi dimg lai.
b. Chon vi tri ddt ctia co cdu phan doan khi khéng c6 sé' liéu cu thé ciia cdc hé tiéu thy
dién
Lic nay cin dua vao cong sudt dit cua tram tiéu thu dé xdc dinh hiéu qua phan doan:
E=k.Pyot,, (10.41)

trong dé: P, - 16ng cong suat dat cla tat cd cdc tram tiéu thu phia truée co cau phan doan;

K,. - hé s6 nhu cau;

L, - tong thoi gian mat dién cua cdc doan day sau ¢o cau phan doan;
V.- Sudt thiét hai do mat dién, dong/KWh.

Céc budc tié€p theo ti€n hanh tuong tu nhu trén.
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2. BAI GIAI MAU

Bai 10.1. Xac dinh cic chi tieu DPTCCCD cho mang dién phan phoi tir thanh cdi tram
bién dp trung gian dén ddu vao cia ho diing dién theo so do hinh 10.1 gém: thanh cdi tram trung
gian, mdy cat 1 ra, 7,5 km dudng day 10 kV, mdy bién 4p tiéu thu, thanh céi tram tiéu thu va

0,6 km dudng cap ha dp. Cong suat tinh todn cta ho dung dién la P =315 kW.

I
o
Tcl0 Mc bdlo0 BA Tc0,4 cép

Hinh 10.1. So d6 mang dién bai 10.1.

Giai: Thong luogng hong héc va thoi gian phuc hoi tra theo bang 15.pl.BT, két qua dugc
ghi trong bang 10.1:

Bang 10.1. Tham s6 vé DTC cia cdc phan tir trong bai toén 10.1

Phan tis TC MC d10 BA TC Cip 0.4 5
A 0.065 | 0,007 0.225 0.015 0.065 0.21 0.587

t 4 8 12 90 4 12
At 0.26 0.056 2.1 1.35 0.26 2.52 7.146

Thong luong hong héc cua duong day 10kV: A, =A,,.1,,=0,03. 7,5 =0,225
Thong luong hong hée cua dudng day 0,38 kV: Ay = Al =0,35. 0,6 = 0,21
Thong luong hong héc clta mang dién

Ay =2A; = 0,587

Thai gian phuc hoi cua mang dién

AL
tim = Z it 1146 12,17 h
Ag 0,587

X4c suat tin cay trong thdi gian mot nam van hanh ( t=1)

p“) = e-kl — e-().SHTl = 0,556
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Xdc suat khong tin cay trong thoi gian mét ndm vén hanh (t=1)
du = - py, = 1-0,556 =0,444

Thoi gian lam viéc an toan

t,= L = 1/0,587 = 1,704 nam
A’E
He 6 dimg k, = Ay p,, = 0,587. 0,556 = 0,326
Hé s6 san sang k,=1-k,=1-0,326 =0,674

Nang [uong thiéu hut
A, =P Ast, =315.0,587. 12,17 = 2251 kWh.

Bai 10.2. Xac dinh x4c suat tin cay cuia so do cau hinh 10.2 véi x4c suat tin cay cia cic

phan tir cho trong bang sau

p.tr 1 2 3 4 5
p 0,65 0,78 0,56 0.69 0,83

Gidi: Trude hét ta xdc dinh cac gidtriq=1-p;:q,=1-p, =1-0,65=0,35.
Két qua tinh todn ghi trong bang 10.2.

Chon phan tir 3 ctia so do (hinh 10.2.a,) lam phan t{r co ban ta sé c¢6 hai so do thay thé
hinh (10.2.b) va (10. 2.c.) xdc dinh xdc sudt tin cay cua so d6 theo phuong phdp xdc sudt toan

phan.
1 2 1 2 | 2
e e —
o+ 4 3 s rood g4 5 rood g4 5 O
) L b
a, b, 8
6 7
_ Hinh 10.2. ’_:—:_ o9 9 —O
b. S ki phdi oo b hoan toan tin ey 1
c. So d6 khi phan tir co ban bi sir ¢6. A B
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Trudc hét ta xdc dinh cdc xdc suat
Q¢ = q,9, = 0,35.0,31 =0,109 suy ra ps = 1- 0,109 = 0,891;
q» = Q95 =0,22.0,17=0,037 suyra p,=1-0,037=0,963;
Pk = p,p, =0,65. 0,78 =0,507; q, = 1- 0,507 = 0,493;
Py = Pups = 0,69. 0,83 = 0,573; q,=1- 0,573 =0, 427;
Qs = qxqy = 0,493.0,427=0,211 suyrapys=1-0,211=0,789.
Xdc suat tin cay cua so dé hinh b, (khi phﬁ‘n. tir co ban hoan toan tin cay) la
Pa = PspP7 = 0,892. 0,963 = 0,858
Xéc sudt tin cdy clia so do c, (khi phan ti co ban bi héng héc ) 1a py= 0,727
Xdc sudt tin cay coa so do
P = pspa+q:pp = 0,56.0,858+0,44. 0,858 = 0,828

Két qua tinh todn ghi trong bang 10. 2 sau
Bdng 10. 2. Két qua tinh todn bai toan 10.2

ptir | 1 2 3 4 5 6 7 8 o | A | B | ¥

p 0,65 | 0,78 | 0,56 | 0,69 | 0,83 0,892 0,963 0,507 (0,573 | 0,858 | 0,789 | 0,828
q 035 | 022 | 044 | 031 | 0,17 | 0,109 0,037 |0,493 0,427 (0,142 | 0,211

Bai 10.3. C6 hai 16 may phat, t6 mdy 1 c6 cong sudt P, = 20 MW va xdc suit hong héc
1a q, = 0,015; t6 mdy 2 co cong suat P, = 40 MW vdi xdc sudt hong héc g, = 0,027. Hiy xéc

dinh xdc suit giam cong suat vi su ¢§ clla nha mdy dién.
Gidi: Xac suit chay t6t cla cdc t6 mdy tuong tng la:
p,=1-q,=1-0,015=0,985vap,=1-q,=0973
Nha may c6 thé cé s6 trang thai la M = 2= 4 trang thdi sau:
1- Ca 2 mdy déu chay tét; 2 - Mdy 1 hong va méy 2 t6t;
3- M4y 1 hong va mdy 2 t6t;  4- Ca 2 mdy déu hong.

Xét trang thai 1: Xdac suat trang thai 1 1a p,, = p,p, = 0.985.0,973 = 0,9584; xéc suat nay

chinh 1a xdc suat giam cong suat vi sy ¢4 vdi cong suat giam bang khong;
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& trang thai 2: X4c suat trang thai 2 1a p,, = q,p, = 0,015.0,973 = 0,0146; cong suat giam bang
cong suat cua t6 mdy hong, tic 1a 20 MW. Tinh todn tuong tu cho céc trang thdi khdc, két qua
ghi trong bang 10.3.

Bdng 10.3 X4c suat trang thdi cua nha may dién

Trang thai Cong suat phat. MW Cong suat giam Xdc suat giam cong sudt
l 20+40 = 60 0 0.985.0.973 = 0,9584
2 0+40=40 20 0.015.0,973 = 0,0146
3 20+0=:20 40 0.985.0.027 = 0,0266
4 0+0=0 20+40 =60 0,015.0.027 = 0.0004

Bai 10.4. Véi s6 lieu nhu bai 3, biét thém do thi phu tai hinh 10.3. Hay xdc dinh xdc

suat thi€u hut cong suat J, cia nha may.

Gidi: Tir d6 thi phu tai ta xdc dinh thdi gian tuong tmg cla cong suat phat & cdc trang
thai t, tir d6 xdc dinh xac sudt trang thdi p(pe.p,) theo bi€u thic (10.22), tir dé xdc dinh xdc
sudt thi€u hut cong sudt theo biéu thirc: p,= Pi(Pr<Pp)-Peis k€t qua ghi trong bang 10.4.

P | MW

Hinh 10.3. D6 thi phu tai bai
toan 10.4.

0 4555 8760 h
0% 52% 100%

© Bdng 10.4. Xic suat thi€u hut cong sudt ciia nhi mdy dién bai todn 10.4.

T.théi P.. MW t, h Pai Pi(PiPr) Pini= PiPi-Pp)-Pei
1 60 0.000 0.9584 0.000 0.000
2 40 4555.000 0.0146 0.520 0.008
3 20 8760.000 0.027 1.000 0.027
4 0 8760.000 0.0004 1.000 0.0004
Jo=2pm= 0.035
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Bai 10.5. Nha méy dién c6 3 16 may phat cong suat va xdc suat hong hoc cho trong bang
10.5, voi biéu dé phu tai twong ng cho trong bang 10.6; Hay xac dinh xdc sudt thi€u hut cong
suat nguon, cong sudt va dién nang thiéu hut trong nam.

Bdng 10.5. S6 liéu vé cic 16 may phdt dien

T8 méy P, MW q p
| 50 0,021 0,979
2 100 0.018 0,982
3 125 0.030 0,970
Bdng 10.6. Biéu d6 phu tai ctia nha may dién
P. MW 275 225 175 150 125 100 50 0
t.h 0 4500 6300 7050 7950 8760 8760 8760

Gidi : S6 luong trang thai M,= 2" =8, biéu thi trong bang 10.7.

Trang thii 1: Tong cong suit phét & trang thdi 1, khi ca 3 16 mdy lam viéc 13t
P.=50+ 100+ 125 =275 MW

Xdc sudt giam cong sudt vi su c6 chinh 1a xac suit nha may dién nhan trang théi 1
Poi = Pui = Pi-P2-ps = 0,979. 0,982. 0,970 = 0,9325

Thoi gian phu tai dat gid tri 275 12 0 gid, vy xdc suit cong sudt phat nho hon phu tai la

Trang thdi 2: ta xac dinh dugc P = 225;
Pcz = qi-p2-P> = 0,021.0,982.0,97 = 0,02

Xdc sust cong suit phat nho hon phu tai

t, 00 g5
P = p2[P,.—<P',)=?=8760 -

Xac sudt thi€u hut cong sudt & trang thdi 2 la
Pn2 = P<Pc2 = 0,5137.0,02 = 0,0103

Cong suat thiéu hut
PIh.Z = plh.Z'PG.2 = 0,0103. 50 = 0,514 MW
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Téng cong suat thi€u hut
P, = 2Py, = 4,925 kW
Tinh toan fuong tir cho c4c trang théi khéc, két qua ghi trong bang 10.7.
Xac suat tich phén thi€u hut
Juw = 2pni= 0,047
Ning lugng thi€u hut

A, =P, . T=4925. 8760 = 43140,941MWh
Bdng 10.7. Két qua tinh todn bai todn 10.5

ﬁr;g fih tr:;cac . P, P, Pe=Pu t, h Pe P P

l I 1 1 275 0 0,9325 0 0,0000 0.0000 | 0,000
2 0 1 1 225 50 0,0200 4500 0.5137 0,0103 | 0,514
3 1 0 1 175 100 0,0171 6300 0,7192 0,0123 1,229
4 1 1 0 150 i25 0,0288 7050 0,8048 0,0232 | 2,901
5 0 0 | 125 150 0,0004 7950 0,9075 0.0003 | 0,050
6 0 I 0 100 175 0,0006 8760 1,0000 0.0006 | 0,108
7 l 0 0 50 225 0,0005 8760 1,0000 0.0005 | O.119
8 0 0 0 0 275 0,0000 8760 1.0000 0.0000 | 0,003

0,047 4,925

Bai 10.6. Mot xi nghiép san xuat vat liéu xay dung c6 téng von ddu tu 1a V.= 4500.10°
déng. Vén ddu tu cifa hé théng dién cung cdp cho xi nghiép 1a V,, = 1250. 10° d. Hay xdc dinh
thiét hai do mat dién clta nha mdy san xuat vat liéu xay dung, biét s6 14n m4t dién trong nam lan
= 3, thoi gian m4t dién trung binh cha mdi 14n mét dién la t = 0,5 gid, cong sudt cuc dai cta phu
tai P, = 6800 kW , xi nghiép lam viéc 2 ca, nang suat binh quan N, = 32 tdn /h, gid thanh mbi
tdn san phdm la g, = 750.10" d/tan, khong c6 phé& phdm trong thdi gian mat dién, hé s6 sir dung
va khdu hao von dau tu Ia p =0,165.

Gidi: Trudc hét ta xac dinh chi phi quy déi clia xi nghiép:
Zxn = p.V = 0,165. 4500. 10°= 742.5.10° d/nar.

* Thiét hai do bi i dong von ddu tie ¢’ dinh :
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YL xn 0,667.742,5.1,5.1
Y, = = X =
8760 8760

10° = 0,085.10° d.;
ty=n.t,=3.05=15h

X~ hé s tring hop, d6i véi cdc xi nghiép san xuat hai ca y, = 0,667;

%« - he s6 tinh dén su phan b6 khong déu cha su cd theo thoi gian, 14y bing 1.

* Thiét hai kinh 1" do san pham khong dicoc sdn xudt khi mdt dién:

Y,=(g-No.ty,- C).nuy+a .n.Z,=(0,75.32.0,5 - 0).3. 0,667 + 0 = 24,012.10° d/nam ;

Chi phi quy ddi clia hé théng dién: Z,, = p.V,, = 0,165. 1250. 10° = 206, 25. 10°d./nam;

bién nang thi€u hut: A,, = Py,. n.t,, = 2800. 3. 0,5 = 10200 kWh.

*. Thiét hai hé théng:

Z ht 206,25

Y. = S ——
‘T, P, " 4580.6800

.10200.10% =0,068.10° d.
Téng thiét hai do mat dién clia x{ nghieép:

Yy =Y, +Y,+Y,=0,085+24,012 + 0,068).10° = 24,164.10° d.

Bai 10.7. Hay xéc dinh cac diém dat co cdu phan doan dudmg ddy trong mang dién phan
phdi IO kV so d6 cho trén hinh vé 10.4, s6 liéu cho trén cac doan day tinh bang km, cong suat
dat ctia cdc tram tiéu thu va hé s6 mang tai trung binh va hé s6 cos¢ cho trong bang 10.8. sau

Bdng 10.8. Cic tham s6 cia mang dién bai todn 10.7

Tram 1 2 3 4 5
S kVA 250 320 180 250 560
cosQ 0,84 0,82 0,83 0,8 0.81
ko 0,56 0,67 0,72 0.68 0,78
P 210,000 262,400 149,400 200,000 453,600

Suat thiét hai do mat dién y, = 3500 d/kWh.

Gidi: Trude hét ta thir dat 1 co cdu phan doan loai BMHA 10/60 dat sau diém 1. Hieu
qua phan doan dugc xdc dinh  E=P. ty. y..

Cong sudt tdc dung trén cic doan day dugc xac dinh: P, = §,.cos@, = 320. 0,84 =
210kW, tinh toan twong tu cho cdc diém tai khac, két qua ghi trong bang
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1.4
371 5,66
Hinh 10.4. So d6 mang phan ph6i | v U -
bai toin 10.7. Pdl S;

Xdc dinh phu tai trén doan diu

Z Pk, _ 210.0,56 +262,4.0,67
Kz = 3P, 210 +262,4

= 0,621

-k,
k,=ky+ WE 0,621 + 120621 -0 8g9

vn o 2

P, =k, 2P, =0,889.(210+262,4) = 419,97

ty=a 21=0,10.(566+6,33+42+1,4)= 197 h
E=419,97. 1,97. 3500 = 2895,87.10'd

Chi phi quy déi clia co c4u phan doan c6 thé tra trong phu luc, mot s6 co cdu phan doan
c6 thé tim thdy trong bang 16.pl.BT.

Hiéu qua kinh t€ clia co cdu phan doan
E.= E- z,, = 2895,87.10™ 1555. 10'= 1340,87.10'd.

Ta thdy E,, > 0 tic 1a viéc dat co cdu phan doan cho phép giam thiét hai do mat dién
mang lai hiéu qua kinh t€.

Ti€p theo ta cin chon mot di€ém dat khéc tai nhanh ré clia diém niit 2:
Xét hiéu qua phan doan ciia co ciu thif hai
| E, = Pty o = 453.6. 0,607. 3500 = 964.10"d.
Py=P=453,6kW; 1,=0,11(42+14) = 0,607 h;
Hiéu qua kinh t€ khi c¢6 2 co cdu phan doan,:
Evo= E, +E, -2.Z,, = (2895,87 + 964). 10"~ 2. 1555. 10° = 749,86. 10" d.
Nhu vay E,; > 0, tic 12 viéc dat 2 co cau phan doan s& dem lai hiéu qua kinh té€

Pat co ciu phan doan thit ba sau diém niit 2
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X4c dinh hiéu qua phan doan ciia co ciu thit ba
Xét hiéu qua phan doan ciia co c&u thit hai.
E; =Py.ti. yo =318,4. 0,74. 3500 = 825.10° d.

2 Pkai _ 149,4.0,72 +200.0,68

kyr =
P, 149,4 +200

= 0,697

1-k,
K, = kg + ME 20,697 + 120697 — o911

Vn 2

Py =K,(Py+P,) = 0,911(149,4 + 200) = 318,4 kW; t,=0,11(6,73)=0,74 h

Hiéu qua kinh t€ khi c6 2 co cau phan doan,:
Evi= E, + E, +E, - 3.2, = (2895,87 + 964 + 825). 10° - 3. 1555. 10* = 19,86. 10° d.

Nhu vay E, > 0, tdc 1a viéc dat 3 co cdu phan doan s& dem lai hi¢éu qua kinh t€, tuy

nhién mdc hiéu qua khong 16n 1am

3. BAI TAP

10.1. Xéc dinh céc chi tiéu DPTCCCD cho mang dién phén phdi tir thanh céi tram bién dp

trung gian dén dau vao cta ho dung dién theo so d6 hinh 10.5 gdm: thanh cdi tram trung gian,

mady cét 16 ra, 6,8 km dudng day 10 kV, may bién dp tiéu thu, thanh cdi tram tiéu thu va 0,82 km

dudng cdp ha dp. Cong suat tinh todn cia ho dung di¢n 1a P = 115 kW.

Hinh 10.5. So dé mang phan phoi |~
bai tap 10.1.

Db

10.2. X4c dinh xdc suat tin cay cua so do cau (hinh 10.6) v6i Xdc suat tin cay cla cic

phan tlr cho trong bang sau

p.ta l 2 3 4 5
P 0,724 0,685 0,773 0,568 0,776
l
Hinh 10.6. So d6 mang phan phdi
bai tap 10.2.
O 4 —O

19-B
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10.3. C6 hai 16 mdy phat, t6 mdy 1 c6 cong suit P, = 50 MW va xdc sudt hong héc la g,
= 0,022; 16 may 2 c6 cong sudt P, = 75 MW véi xdc sudt hong héc g, = 0,028. Hay xac dinh xic
suat giam cong suat vi sif c6 cia nha mdy dién.

10. 4. Véi s6 lieu nhu bai 3, biét thém dé thi phu tai bang sau. Hay xdc dinh xic sut

thi€u hut cong sudt p,, ciia nha may.

Cong suat, MW 125 75 .50
t, h 0 5560 7850

10.5. Nha may dién c6 3 t6 mdy phdt cong sudt va xdc sudt hong héc cho trong bing
10.9 véi biéu dé phu tai tuong tmg cho trong bang 10.10; Hay xac dinh xdc suét thi€u hut cong
sudt nguon, cong sudt va dién nang thi€u hut trong nam.

Bdng 10.9. S6 liéu vé cic 16 may phdt dién bai tap 10.5

Té may P,, MW q p
1 60 0.019 0,981
2 150 0,021 0,979
3 300 0,032 0,968
Bdng 10.10. Biéu d6 phu tdi clia nha mdy dién
P, MW 510 450 360 300 210 150 60 0
t.h 0- 4500 5600 6300 7400 8760 8760 8760

10.6. Mot xi nghiép san xuét vat lieu xay dung c6 téng von ddu tr 1a V,,= 2600.10°
dong. V6n ddu tr clia hé théng dién cung cap cho xi nghiép 1a V,, = 860. 10° d. Hiy xéic dinh
thi¢t hai do mat dién cla nha mdy san xudt thiét bi, biét s6 1an mat dién trong nam 1a n = 5, thdi
gian mat dién trung binh clia méi ldn mat dién 1a t = 1,2 gid, cong sudt cuc dai clia phu i
P = 4500 kW , xi nghiép lam viéc 3 ca, nang suit binh quan N, = 15 dvsp /h, gia thanh mbi
don vi sin phdm Ia g, = 223.10" déng, khong c6 ph€ phim trong thoi gian mat dién, heé s6 st
dung va khiu hao vén ddu tr 1a p=0,165.

10.7. Hay xdc dinh cdc diém dat co cdu phan doan duong day trong mang dién phan
phdi 10 kV 50 d6 cho trén hinh 10.7, s6 liéu cho trén cic doan day tinh bang km, cong suit dat
cua cdc tram tiéu thu va hé s6 mang tai trung binh va hé s3 c'oscp cho trong bang 10.11. sau
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Bdng 10.11. Cic tham s6 ciia mang dién bai tap 10.7

Tram | 2 3 4 3
S kVA 180 250 250 400 320
cosQ 0.8 0.82 0.81 0.84 0.81
Ko 0.67 0.58 0.72 0.74 0.63
Suat thiét hai do mat dién y, = 3200 d/kWh. S,
2,07
1.25 488 2 5,34

Hinh 10.7. So 46 mang phan ph6i

bai tap 10.7.
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Chuong 11

CHE PO LAM VIEC KINH TE CUA MANG DIEN

'1.CO SO LY THUYET
1.1. X4c dinh hao ton cong suit trong mang dién

1.1.1. Truomg hop déi véi dwomg ddy dom gidn

3.AU%.UI,,.1072
AP = V3. ‘;( M KW, (11.1)

S

trong dé: AU% - hao t6n dién 4p tai diém cudi cia duong day;
IM — dong dién cuc dai & dau duong day;
U - dién ap cia duong day;
k, — hé s0 hinh dang cua duong day :
ks = cosq + 2o Sing ; (11.2)
Iy
Iy Xo- dién trd cha 1 km dudng day;
cos® - hé¢ sO cong suat cua phu tai.

1.1.2. Truong hop doi véi mang dién phdn nhdnh

T6éng hao t6n cong suat trong toan mang s& la;

APs =k, U.Iy AUs% 107%, kW ; (11.3)
k,,=ﬂ ;
J2.k,

trong dé: I, - dong dién cuc dai chay trén dau 16 ra, A;

y - hé s6 phan nhanh dudng day.
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1.2. Phuong phap xic dinh tdn that dién nang AA
1.2.1. Theo do thi phu tdi
AA= %isﬁ -At;, kWh, (11.6)
Un i=1
trong do: §, — cong sudt tic dong trong khoang thoi gian At;
R - dién tro déng tri clia mang dién;
n — s6 bac thang cta d6 thi phu tai.

1.2.2. Xdc dinh AA theo dong dién cuc dai

AA =3P, R.10%, (11.7)
trong d6: Iy, - dong dién cuc dai trong mang, A;
T - thoi gian hao tén cuc dai, h .
* Cong thirc thuc nghiém Kenzevits:
1=(0,124+ T,,.10%)2.8760, h; (11.8)

Ty - thoi gian s'fr'fdl_m'g cong sudt cuc dai, h;

* Cong thirc gan ding

S T,
1=0,13T,, +0,87TM (11.9)
1.2.3. Xdc dinh AA theo phdn trém hao ton cong sudt cuc dai AP%
AA% = % APy, + % APy Ko %5 (11.10)
AA =AA%.A,
A - dién nang tiéu thu trong khoang thoi gian xét.
1.2.4. Xdc dinh AA theo cdc ddc tinh xdc sudt cua phu tdi
* Tong thdt trén duong day:
AA,=3. I (1 +k*) R, T.10° kWh; (11.11)

trong do: I~ gid tri trung binh ctia dong dién trong khodng thoi gian xét;
k, — hé s6 bi€n dong cua phu tai;
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R,, - dién trd ding tri cla mang dién, Q.

A (11.12)

Il - ?
' \/E.T.Ulh.cosw

trong d6: A, - dién nang tic dung, xdc dinh theo chi s6 ctia cic cong to ddu nguén, kWh;
U,, - dién dp trung binh ciia mang dién, kV;
T - thoi gian khao sat, h.

c I,-1
He s6 bién dong k, =—=—2——" (11.13)
I, 3l

Iy — gié tri dong dién cuc dai trén ddu 10 ra.
Dién tré dang tri ctia dudng day dugc xdc dinh theo biéu thic

R.ﬁ%f” (11.14)
312,

AP, - hao tén cong suét cuc dai trong mang dién.
* Tén that trong cdc mdy bién dp
a. Ton thdt trong cuén ddy
AA, =31} . (1+X%) R, T.10°, kWh; (11.15)

ArZ
3.T.U,,.cos¢ ’

(11.16)

Ilh.BA=

trong do6:
A, A,; - dién nang tic dung va phén khang & cudi mang déng tri:
A, = A, -AA;
U, - dién ap trung binh & cuéi dudng day, kV.

Dién trd ddng tri clia cdc may bién 4p la:

UﬁiAPkiIOJ
i=1 ", (11'17)

Rap= m

OQ8s)
i=l

trong d6: U, - dién 4p dinh muc cua cac may bién dp, kV;

S.: - cong sudt dinh mifc coa dién ap thit i, kVA;
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AP,;- hao t6n ngdn mach ciia bi¢n 4p i;
m - s6 luong mdy bién 4p tiéu thuy.

b. Thanh phan t6n thdt trong I6i thép

_ U, -
M= TR, KWh.

AP,;- hao t6n khong tai clia bién 4p thi i.
Tong tén that dién nangtrong mdy bién 4p
AAy = AA,, + AAG,
1.3. Bién phap cai thién ché do lam viéc kinh t& ciia hé théng dién
1.3.1. Ché dg lam viéc kinh té ciia tram bién dp

Cong suat gidi han cla cdc ch€ do lam viec

D AP, - AP,
Sin = > AP, > AP,
Q.80 Os,)’

S.: S, —cong suit dinh mic 6 cic ché doava b

AP,; AP, — hao t6n cong sudt c6 dinh va thay déi;
AP,

AP

C
Trong trudng hop k = const d6i vai tat ca cac bién dp thi

S2+S;

Sa=

(11.18)

(11.19)

(11.20)

(11.21)

(11.22)

Néu cong sudt cua tat ca cic mdy bi€n dp bang nhau va bang S, thi cong suat gigi

han chuyén tir ch€ d6 n mdy sang ché€ do n+1 mdy duge xdc dinh

n(n +1)
k

S,

2

h=sn

1.3.2. Ndng cao hé so cosep

a. Gid tri trung binh cua hé s6 cong sudt

(11.23)
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COS‘p‘h = (l 1 -24)

hoac cosQ = (11.25)

P
Vaul
A,, A, - dién nang tic dung va phan khang trén thanh cai tram bién ap tiéu thy;
P — cong suat tiéu thu trung binh;
U, I-dién ap va dong dién trung binh.
b. Dung lugng bit hié sé cong sudt tir cosey lén cose
Q. =P(tg ¢, - 1g0,), kKVAr; (11.26)
P - cong sudt tic dung cua phu tai, kW.
1.4. Diéu hoa cong suit phan khang trong hé thong dién
1.4.1. Puong luong kinh té bu cong sudt phdn khdng

2QR
u?’

Kg= (11.27)

trong do: Q — cong suit phan khang trong mang;
R - dién trd tinh tir ngudn dén noi dat w bi;
U - dién dp cia mang.
1.4.2. Chon dung luong va vi tri ddt bii t6i uu
a. Truong hop cé mét diém tdi

_U(pu, +AP,tc,)
2RT.CA‘

Q.=Q , (11.28)

trong dé: p — hé s6 sit dung hiéu qua va khau khiu hao von dau r;
v,, - sut von dau tu cia thiét bi bi;
AP, — suat chi phi cong suit tic dung trong thiét bi bi;
Ca - gid thanh t6n thét dién nang;

t — th&i gian 1am viéc ciha thiét bi bu.
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b. Truong hop cé nhiéu diém bi

Néu trong mang dién c6 nhiéu diém céin b, thi ham muc tiéu ciing dugc thiét 1ap
tuong tu nhu trén nhimng ta thay Q = ¥Q; va Q,= XQ,,

Z, = pvy (Q+Q+ Q1)
Z, = AP, (Qy+Qy+Qu)tca

Z,= TI.JL2A [(Qu+Qu4+Qs-Qui~ Q12-Qus) R H(Q+Qs- Q-Q13)’R; +(Q4-Qua) R

L4y dao ham riéng clia Z theo Q,; va cho triét tiéu, ta sé duge 3 phuong trinh

2 _o O _,.

Qun  Q,  Q,

0;

Néu tai diém bu nao ¢6 nghiem Q,.< O thi ¢6 nghia la viéc dat co cdu bu & d6 sé
khong dem lai hiéu qua kinh té.

c. Tricong hop mang dién kin

Q _Q -Qu)R; +R)+(Q; -Qp)R,
ol

= ; (11.29)
R, +R, +R,
Q - (QZ _th)(Rl +R3)+(Q| _QM )R| .
" R, +R, +R, '
Q12 = Qu - Qi+ Qy.
d. Truong hop mang dién hinh tia
R

thzQi'(Q'Qh)R_ld; (11.30)

R,, - dién trd tuvong duong ctia mang dién song song
1 1
th B Z Ri

R, - dién tré cha nhanh thit i;

Q = XQ, - téng cong sudt phan khing trong mang dién;
Q. = XQ,; — téng cong suat phan khdng cén bu;
e. Diém dat tu tai tram bién dp tiéu thy

Nhur vy hiéu qua kinh t€ ctia viec dat co c4u b tai phia ha 4p 12
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AK = AZ, - AZ,;

R,,1c, [Q2 —(Q—Qb)Z]—En(vh v, )Q,: (11.31)

AK= U2
V., V,, — suit von ddu tur cha thiét bi bl phia cao va ha dp .
1.5. Phan bd cong sudt téi wu trong hé thong dién
1.5.1. Phdn bé6't6i wu cong sudt tdc dung giita cdc t6 mdy phdt
b=b=..=b, (11.32)

b, — sudt ting chi phi cha t6 mdy phat thir I

_Z
oP

b
Z = f(P) — ham phuy thudc giifa chi phi va cong suit.
Péi véi cic nha mdy dién sir dung cdc loai nhién liéu khic nhau thi diéu kién phan
b0 t6i wvu la:
bg =bg,=... =b,g,, | (11.33)
trong dé: g;- gid tién mot don vi nhién liéu.
1.5.2. Phdn b6 t6i wu céng sudt tdc dung giita cdc nha mdy dién
a. Trong truong hop bo qua ton that trong mang

b = const.

b. Truong hop cé tinh dén tén thdt

L =const (11.34)

Op; - sudt tang ton that tic dung ctia t6 may phat thit i.

Néu tinh dén sy khac nhau cua gid thanh nhién liéu thi diéu kién nay la:

g;b;
B0 _ const (11.35)
I_o'pi .

2. Bai giai mau
Bai 11.1. Trén thanh cdi cda 16 téng dudng day 10 kV dai lam bing day AC-120
ngudi ta do dugc dong dién ¢ thdi diém phu tai cuc dai 12 I, = 8,45 A, dién 4p & ddu va cudi
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dudng day tuong (ng la 10,5 va 9,86 kV. Hiy x4c dinh hao tén cong sudt trén dudng day
nay.
Giai: Trudc hét ta xdc dinh hao t6n dién 4p trén duong day:
U,-U, -
AU% = —"U ¢ 100= 102286

n

100 = 6,4%

ing vdi ddy din AC-120ta ¢6 1, = 0,27 va x, = 0,363 Q/km.

He s6 k, duoc xdc dinh theo biéu thuic;

) ]
k, = cos¢ + -2 sinp = 0,82 + 2293 0,572 =1.59
Iy 27
Hao 1én cong suit
AU%..UL10™ 3.6,4.10.8,45
AP V3.AU%.ULI0? _ 3 6187 kW

k, 1,59

Bai 11.2. Mot dudng day ha dp 380 V cé phan nhéanh gdm mot dudng truc bing day
A-70 dai 440 m va moOt nhénh ré bing day A-50 dai 230 m. Hay xdc dinh hao t6n cong suit,
biét s6 liéu do dém tai 10 ra mot tram bi€n dp nhv sau: dién nang tiéu thu trong mot ngay
dém (T = 24h) 1a A, = 4280kWh, dong dién 16n nhat tai ddu 10 ra Iy = 412,50 A; Dién ap &
ché do phu tai cuc dai tai ddu 1o Uy = 374 V va tai cudi 16 1a U = 340 V, hé s& cong sudt
cosp = 0,84.

10/0,4 kY

o
. : . | > .
Hinh 11.1. So d6 mang dién bai 11.1.

Gidi: Ung v6i ma hieu day din tra bang 17.pl [1] ta tim dugc

Loai day A-70 A-50
r() L] Q/km 0'46 0v64
Xo 0,31 0.32

Hao t6n dién 4p trén dudng truc
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U, -U, ~340

AU% = (—“U—"loo _B374=340) 140 - 8,95%
X4c dinh suat dién trd trung binh:

. Erydi _ (0.46.440 + 0,64.230) _ 0.522. QWkm

Tl (440 + 230)
Xy = Exgd _(0,31.440 + 0,32.230) _ 0.3130/km
Tl (440 + 230)

He s6 k, duoc xdc dinh theo biéu thuc:

k. = cosg + 2 sing = 0,84 + 2313 0,542 =1,166

T, 0,522

X4c dinh hé s6 hinh dang k;: 16 ra cung cap dién cho mot phan tu téng dién tich cla
khu vuc thudc ban kinh hoat dong cira tram bién dp nén hé s6 hinh dang ludi dién k, = ‘¥/4;

¥- He s& phan nhdnh, phu thudc vao cdu tric ludi dién va mat do phan b phu tai he
s6 ¥ = 3,32+3,82 tachon ¥ = 3,5, vay k; = 3,5/4 =0,87.

Heé s6 k, dugc xac dinh theo cong thifc:

3k, 3.087
J2k, J2.1,166

Tén that cong sudt duge xdc dinh theo biéu thitc:

APy = kU Iy, AUs% 107 = 0,914.0,38. 412,5.8,95.10% = 12,817 kW

Bai 11.3. Ciing v6i cic dir kién nhu bai 2, hay xdc dinh tdn thit dien nang theo 3
phuong phéap thong dung:

a. phuong phdp dac tinh xdc suat cia phu tai;

b. phuong phiap dong dién cuc dai;

c. |')huo’ng phdp phdn tram hao t6n cong suit cuc dai.
So sanh két qua tinh toan giita cic phuong phip.

Gidi:

a. Theo phuong phdp ddc tinh xdc sudt cua phu tdi
Gid tri APy, duge xdc dinh nhu bai | AP, = 12,817 kW

bién nang phan khiang dugc xac dinh theo cong thic sau:
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A, = A,tgp = 4280.0,646 = 2764,6 kVArh

+ Ky vong toan hay gid trj'trung binh cha dong dién dugc xdc dinh theo cong thic:

/Af +A° 42807 2
= At A 0 +3764,6 30256 A
3UT 3.0,38%.247

+ He 56 bi€n dong k, duge xéc dinh theo cong thc:

_Iy -1y _412,5-322,56
31, 3.322,56

=0,093

Dien tr& déng tri xdc dinh theo biéu thiic

AP, 10° .10°
R, = APu _12.817.10 - 0.025Q

313, 3.412,5

Hao t6n dién ning clia mang dién duoc xdc dinh theo cong thirc

AA, =31, % (1 +K%) R, T.10"=3.322,562.(1 + 0,093%).0,025. 24.10"* = 189,72 kWh

AA,.100 _ 189,72

AA % =
A 4280

100 = 4,43 %.

b. Phuong phdp dong dién cuc dai

Trudce hét can xic dinh thoi gian sir dung céng suat cuc dai T),.

1..T _322,56.24
1, 412,5

TM = = 18,77 h

Thoi gian hao t6n cuc dai c6 thé xac dinh theo biéu thic:

T? 18,777

1=0,13T,, + 0,87 —T“i =0,13. 18,77+0,87. =15,21 h;

Tén that dién ning: AA= APyt = 12,817. 15,21 = 194,91 kWh;

AA,.100 _ 19491
A 4280

r

AA % = 100 = 4,55 %.

c. Phuong phdp phdn tram hao 16n céng sudt cuc dai

Hao t6n cong suit cuc dai bi€u thi dudi dang phdr: tram

_ AP,,.100 12,817.100

AP.% = = 571%
M7 P 2281 ’

Gid tri cong sudt cuc dai: P = NEY Uly= V3 .374. 412,5.10% = 228,1 kW
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hai

1
AA% = —3- APMI‘ + —_ APMr;g‘-kml = 5 4,55 + 3‘ .4.55.

2 1 2
3

AP,,.100

= 4,88%:

Tén that dién nang: AA = AA%.A/100 = 4,88. 4280/100 = 208,88 kWh.

Nhan xét: So sanh két qua tinh todn theo phuong phdp thit nhat va phuong phép thi

Nhu vy c6 thé nhan thdy muc do sai s& giiia cdc phuong phip 1a khong déing ké, tuy
nhién trong s6 cdc phuong phép xac dinh t6n that dién nang, phuong phdp tinh theo cic dac
tinh xdc sudt cia phu tai ¢6 do chinh xac cao hon do c6 xét tdi cdc dic tinh nglu nhién cla

194,91 -189,72 i

00 = L/
189,72 2,74 %

AA,

qua trinh sir dung dién.

Bai 11.4. Hay x4c dinh tdn that dién nang trong mang dién phan ph6i 10 kV véi so
d6 cho trén hinh v&, chi s6 cong to cho biét téng dién ning tiéu thu trong 24 gids 12 A = 22375
kWh; hé s6 cong sudt cosg = 0,817; gid tri dong dién cuc dai do trén ddu 16 tdng Ia
Iy =72,79 A; gid tri dién dp rén thanh c4i tram bié€n dp 1a U,= 10 kV va & cudi dudng truc la
U,= 9,5 kV; céc gid tri cho trén dudng day 1a chiéu dai tinh bing km, cdc tram bién 4p tieu
thu dat tai cdc diém tai v6i mdy bién dp TM, cong suit dinh miic va hé s& cos¢ va hé s6

mang tai k,,, cho trong bang 11.1.

Bdng 11.1. Céc tham s6 clia mang dién bai todn 11.4

Tram 1 2 3 4 5
S, kVA 100 320 180 100 560
k., 0,56 0,67 0.72 0,68 0,78
Doan 0-1 1-2 2-3 1-4 2-5
Day din AC-120 AC-95 AC-50 AC-50 AC-50
I, km 1,25 4,88 5.34 2,07 3,32
S
2,07 )
L 125 1 488 2 534 3
- ' v 3 v
Hinh 11.2. So d6 mang dién phan ’ S,
phi bai todn 11.4. S S, -
5
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Gidi: Tra bang xdc dinh cic tham s6 ctia cic phén tir mang dién

May bién ap TM.100/10 TM.180/10 TM.320/10 TM.560/10
S.. kVA 100 180 320 560

AP, kW 24 4,1 6,2 94
AP, kW 0,73 1.2~ 1.9 2.5
Day din ACS50 AC-95 AC-120
r. /km 0.64 0,34 0,27
Xo, S¥km 0,392 0,37 0,363

Hao t8n dién 4p trén dudng truc

(U, - U, -
AU%:#]O():MIOO = 5%
U, 10
Xac dinh suat dién trd trung binh:
Yr.l
fy = -0 = 0,526 Ofkm
Zxgd;
Xy =— =0,383 Q/km
Y
He s6 k, duoc xdc dinh theo biéu thic:
k, = cosg,, + Xo sing, = 0,817 + 0'382 .0,576 =1,238
Ty >

Xic dinh he s6 hinh dang k;: 16 ra cung c4p dién cho mot phin tu 16ng dién tich cia
khu vuc thuoe ban kinh hoat dong ctia tram bi€n dp nén hé s6 hinh dang ludi dién k;=¥/4;

\¥- He s6 phan nhénh, phu thutc vao cdu tric lu6i dién va mat d6 phan b6 phu tai he
s6 ¥ = 3,32+3,82 tachon ¥ = 3,5, vay k; = 3,5/4 =0,87.

He s6 k, dugc xdc dinh theo cong thic:

Bk, 3.0.87
P2k, V/2.1,238

Hao t8n cong suat dugc xac dinh theo bi€u thc:

k

= (0,861

APs = k,U.I,, AUs% 107 = 0,861. 10.72,79. 5. 107 = 31,34 kW

+ K¥ vong todn hay gid tri trung binh cua dong dién duge xic dinh theo cong thiic:
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A A,

r

= = — =65,82 A
J3.T.U - COSQ V3. T.U h-COS @

Ilb

+ He s6 bién dong k, dugc xdc dinh theo cong thic:
Iv —Lu 72,79 - 65,82

K, = =0,035
3, 3.65,82
Dién trd dang tri xdc dinh theo biéu thiic
3 3
_AR10° 313410° o0

312, 3.72,79°
Tén that dién nang trén dudng day

AA, =312 (1 +1,) Ry T.10°=3.72,79°.(1 + 0,035%). 1,97. 24.10" = 615,63 kWh
Dién nang & cudi duong day:

A,=A-AA,=22357-615,63=21741,37 kWh

Dong dién trung binh qua cdc may bién dp dang tri

A, 2174137

Lysa= - =67,42 A
S BTU,,.cos0  +3.24.9,5.0,817

Dién tr& dang tri clia cic mdy bién 4p

2
(ULXAPIOT 102 (04441462424 49,4).10°
n (100+180+320 + 100 + 560)°

= 1,543 Q

Thanh phdn tén tht thay déi trong cdc cudn day cla cdc mdy bién 4p

AA, =317 (1 +K) Ry T.10°=3.67,422.(1 + 0,035%). 1,543. 24.10° = 505,65 kWh

Thanh phan tén that ¢6 dinh hay t6n that trong 15i thép clia c4c bi¢n 4p duoc xdc dinh
theo biéu thic:

m 9,5°
AAg, = U_zngz AP, = 102 24.0,73+1,2+1,9+0,73+2,5)= 152,73 kWh

Téng t6n that dién nang trong inang dién

AAs = AA, + AA,, + AAg, = 615,63 + 505,65 + 152,73 = 1274,01 kWh
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~ AA 100 12740
AA% = = - 1.100 = 5,7 %.
A 22357

Bai 11.5. Tram bién ap 110/10,5 kV ¢6 2 may TMTI 5600/110 va TMTT 7500/110.

Hay xdc dinh pham vi lam viéc kinh té€ cua tram.

Giai: Theo bang 16.pl. phu luc ta xdc dinh duge cdc tham s6 cua may bién dp

Mdy bién dp AP, kW AP, . kW
TMTT 5600/110 30 69.5
TMTT 7500/110 35 83

20- BT

S& c6 thé ¢é 3 ché do 1am viéc cuia tram bién dp :
a. chi mot may TMTT 5600/110;

b. chi mot may TMTI 7500/110;

c. ca hai may cung lam viéc.

Ap dung cong thitc

. > AP, - AP,
Y ap, Db,
> s O.8,)

Cong sual gidi han giita ché do a va ch€ do b

S _ 35-30
gha-h = 69,5 ~ 83 = 2,6 MVA
56° 1.5°
Cong suat gidi han gilta ché¢ do a va ch€ do b
S B 65-35
ph.b-¢ ™ 85 ~ 152‘5 = 7,15 MVA
7,52 13.1°

Nhu vay khi
P, < 2,6 MVA thi chi can | mdy bién 4p TMTT 5600/110.
P, =26+ 7.15 MVA thi chi cin | mdy bién dp TMTF 7.5/110.

P, >7.15 MVA thica 2 my bién ap cling lam viéc.
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Bai 11.6: Tram bién ap 110/10,5 kV c6 3 mady TPOH.10000/110 , hay xac dinh
pham vi lam viéc kinh t€ cua tram.
Gidi: Truée hét ta xdc dinh cac tham s6 clia may bién dp:
S, = 10 MVA: AP, = 14 kW va AP, = 60 kW;
Do cdc may bién dp ¢6 cac tham so6 giong nhau nén

AP
k = AP, k QQ = 4,286 = const
AP. AP, 14

Cong suat gidi han chuyén tir ch€ do 2 mdy sang ché d6 3 may dugc xac dinh theo

Sy = Say] an+D o |12 _683MVA
k 4,286

Cong suat gidi han chuyén tir ché do 1 mdy sang ché do 2 may

biéu thic

Syp= 10, [-22 = 11,83 MVA
86

’

Bai 11.7. Xéac dinh dung lugng bl cong suédt phan khdng dé nang hé s6 cong suit
cos@ lén gia tri 0,9, biét cac tham s& trung binh tai tram tiéu thu la P = 123,6 kW; U = 380
V;1=268,56 A.

Giai: Trude hét ta xdc dinh hé s6 cosg cla mang dién

P _ 1236
J3Ul /3.0.38.268.56

cosQ, = =0,70 — tgp, = 1,02.

Cong suat phan khang can bu
Q, = P(1go, - tgp,) = 123,6.(1,02 - 0,484) = 66,5 kVAr

Bai 11.8. Chi s6 cong to tac dung va phan khang trong thdi gian T = 24 h cho biél A,
=2127,5kWhva A, = 1893,6 kVArh. Hay xdc dinh dung lugng bui vo cong can thiét dé ning
hé so cosp, = 0,9.

Giai: Heé s6 cosg cua mang dién ¢6 thé xac dinh theo biéu thic

1 1
CosQ, = = \/ 18036 =0,747 —> 1go, = 0,89
(_ kg

A 2 7
L+ :
+(A) )

T

21275
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Cong suat vo cong cin bl

27,5
24

A, 21
Q= T (tgo, - tgo,) = (0,89 — 4,84) = 36 kVAr.

Bai 11. 9. Mang dién ha ap 0,38 kV dai 0,53 km, 1am biang diay dan A-70 cung cap
cho phu tai v&i cong sudt S = 56 kVA, cosp = 0,72, thoi gian sir dung céng sudt cuc dai
Ty = 4960 h Hay xdc dinh gid tri bl cong suat phan khang t5i wu, biét: sust von diu tu cia tu
b 1a v, = 150.10°d/kVAr; su4t dn that trong tu bl AP, = 0,004 kW/kVAr: gid thanh ton that
ca= 750 d/kWh, ty 1¢ chi phi khdu hao va thu héi vén p=0,165.

Gidi: Trudc hét ta x4c dinh cdc tham sé cua mang dién: Can cif vao ma hiéu day din
A-70 ta tim dugc gia tri r, = 0,46 Q/km (bang 17.pl [1], tir d6 xdc dinh gia tri dién tr& cla
duong day la:
R=r,1=0,46.0,53=0,244 Q

Thoi gian hao tén cuc dai c6 thé xdc dinh theo biéu thic

Y 4960°

T
t=0,13T,, + 0,87 —— =0,13.4960 + 0,87 =3088 h
T 8760

Céng suat phan khing trong mang
Q = S.sing = 53. 0,694 = 38,86 kVAr
Gi4 tri cong suit phan khdng can bl t6i uu duge xdc dinh theo biéu thic

] U%(pv, + AP, tc,)
2Rtc,

Q,=Q

0,38°.(0,165.150 + 0,004.8760.0,75).10°
2.0,244.3088.0,75

Q, = 38,86 - = 32,34 kVAr

Bai 11. 10. Hay xdc dinh dung luong bu t6i vu cho mang dién ha dp 0,38 kV vdi so
dé nhu hinh 11.24, biét: suit vdn diu tu cha tu bi 13 v, = 140.10'd/kVAr; suit tén that trong
tu bt AP, = 0,004 kW/kVAr; gid thanh ton that ¢, = 750 d/kWh. Cong suat phan khang trong
mang dién 1a Q, = 45; va Q, = 28,5) dudng day dugc lam bang day dan A-50 véi chiéu dai
l,, =469 m va /,, = 313 m; ty 1é chi phi khau hao va thu hoi vén p = 0,18; thoi gian van hanh
trong nam t = 8760 h; thoi gian sit dung céng suat cuc dai Ty, = 4580 h.

0, 1 2
|
Hinh 11.3. v =V
5 dién bai 11.10.
So dé mang dién bai Q,, Q Q. Q,
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Gidi:
Trude hét ta xac dinh cdc tham s6 ctia mang dién: Can cir vao ma hiéu day dan A.50

ta tim duoc gid tri r, = 0,64 Q/km (bang 17.pl [1], tir d6 xdc dinh gid tri dién rd cua cdc doan
day:

R, =r1,/, =0,64.0,469 = 0,30 Q2
R, =r,/,,=0,64.0,313=0,20Q
Thoi gian hao tén cuc dai ¢6 thé xdc dinh theo biéu thiic

T2 2
1=0,13T,, + 0,87 =L =0,13.4580 + 0.87 35807 _ 267867 h
T 8760

Tong cong suat phan khang trong mang
Qs =Q, +Q, =45+ 28,5 = 73,5 kVAr

Hé phuong trinh nhan duge tir dao ham chi phi quy doi

2c,R,
—— =pvy,+ APlc, - 107 (Qy-Qu-Q2) =0
0Q,
2¢,tR A
= pvip+APIC,- 2 5 L.10" [R(Qy -Q,,-Qi2)+R,(Q,-Q,,,)] =0
0Q U-

Thay s6 vao ta dugc hé phuong trinh
51,48-8,35(73,5-Q, - Q) =0
{ 51,48 -8.35[0,3(73,5- Q- Qu) +0.2.(28,5-Q,,)] = 0;
Gial hé phuong trinh theo phuong phap thé
Phuong trinh I:
6,167-735+ Q, +Q,,=0
hay Q. +Q,;,=6733 - Q,,=67,33-Q,,
Phuong trinh 2:
6,167 - 0,3 (73,5-Qy- Qi) -0.2.(285-Q,,)=0
6,167 - 22,06 +0,3Q,,+03Q,,-571+02Q,,=0
0,3.Q,,+ 0,5 Q,, =21,59

0,3Qy +0,5.(67,33-Q,)=21,59 — -0.2.Q,, + 33.67 = 21.59
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_ 33,67-21,59

th 0’2

=60,41 kVAr

Qp; =67,33-60.41 =6,92 kVAr

Ta chon tu cong suat Q¢, = 65 kVAr dat tai diém 1, con tai diém 2 khong can dat tu
vi hiéu qua kinh t€ sé khong ddng ké.

Bai 11.11. Mang dién ha dp 0,38 kV hinh vé , cung cap cho cdc phan xudng véi phu
tai tuong tng S, dién trd cla cdc doan day tir ti phan phdi A dén cac phan xuong R; cho
trong bang dudi. Hiy phan phdi cong suat phan khang cho cdc phan xudng, biét tong cong
sudt can bl 1a Q, = 92 kVAr, coi hé s6 dong thoi bang |

> P+jQ
I th
P+jQ Q. —'PI
—>» A P,+jQ,
O
_I I th
Hinh 114. P.+jQs
So d6 mang dién bai 11.11. —l | Quz
1 2 3
S.kVA 56.87 68 43,58
COs® 0,76 0,74 0.73
R. Q 0,23 0.31 0.28

Gidi:

Trudc hét ta xdc dinh cong sudt phan khdng trong mang dién:
Q, = S,.sin ¢, = 56,87. 0,65 = 36,96 kVAr,

Dién din cua nhanh thi nhét:

L 435

1
TR, 023
Tinh toan tuong tu cho cdc phan xudng khdc, két qua ghi trong bang;
Dién trd tuong duong clia cdc mach hinh tia:
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1 1
Zg, 11145

R, = 0,09 Q

Tong cong suat phan khdng trong mang
Q=X0Q =36,96+45,74 + 29,78 = 112,48 kVAr
Cong suat bi t6i uu cho cédc phan xuéng dugc xdc dinh

R
Qi =Q -(Q-Q) _li£ = 36,96 — (112,48 — 92). % = 28,97 kVAr

Tinh twong tr cho cdc phan xudng khéc, két qua ghi trong bang

Tham s6 pX l 2 3 >
Q.. kVAr 36,96 45,74 29,78 112,48
g 435 3.225 3.571 11,145

Q... kVAr 28,97 39.81 23,22 92

Bai 11.12. Tram bién ap véi may TM.320/10 cung cap dién cho mot xi nghiép véi
phu tai S = 215 kVA hé s6 cosg = 0,75, cong suat phan khidng cdn bl dugc xac dinh la
Q. = 95 kVAr. Hay chon diém dat t6i wvu cho cdc co cdu bu, biét suit von ddu tu cho tu xao
ap la v, = 85.10" va cha tu ha dp 1a v, = 150.10" déng/kVAr, thoi gian hao 16n cuc dai
1 = 2980h; gi4 thanh hao tdn dién nang c, = 750 déng/kWh, hé s6 sir dung hiéu qua v6n déu
tu va khau hao thiét bi 1a p = 0,165.

10/0,.4 kV

Hinh 11.5, _]_—
So dd mang dién bai 11.12.

L

Gidi: Trudc hét can xdc dinh cdc tham 56 ctia mdy bién 4p: Ung véi ma hiéu cba miy
bi€n 4p TM.320/10 ta tim dugc S, = 320 kVA, AP, = 6,2kW (bang 13.pl [1]);
Dién tro tic dung cia mdy bién ap

_APUZ.I07 6,2.10%.107°

R
oA s? 0,322

=6,05Q2;

Xéc dinh hiéu qua kinh t€ khi dat thiét bi bl & phia ha 4p

R, 1. _
AK= —'*{;—‘:A.lo [Q* ~(Q-Q,)*1-pv, ~v.)Q,
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_ 6,05.2980.0,75.107"
102
=1416,21.10* d.

AK

(142,21 - (142,21 —95)}| - 0,165. (150 —85) . 95 =

Ta nhan thay gia tri AK > 0, tic 2 viéc dat co cau b & phia ha dp sé ¢6 lgi hon so
vai vi tri dat & phia cao dp.

Bai 11.13. Nha may dién c6 hai 16 mdy véi cic dac tinh
Z,=(2,73P + 213,5P, + 1370).10% d/h
Z,=(1,85P,> + 237,5 P, + 870,6) ).10’
Phu i P, = 370 MW. Hay phén b6 cong suat giita cdc 16 mdy sao cho c¢6 hiéu qua
nhat va xadc dinh t6ng chi phi ciia toan nha mdy.
Gidi: Bai toin c6 thé dugc gidi theo 2 phuong phdp: phuong phdp kinh dién va
phuong phap Lagrange.
a. Plucang phdp kinh dién
Trudc hét ta xdc dinh suat gia tang chi phi ctia cdc 16 mady

b, %z,

5 #

=2.2,73.P, +213,5;

b, = 2 =2.1,85P, + 237,5.

NS

Piat b, =b, cung vdi diéu kién can bang cong suat phu tai ta dugc hé phuong trinh
5.46.P,+213,5=3,7.P, ++ 2375
{ P, +P,=370
Giai hé phuong trinh trén ta tim dugc:
P, = 152,07 va P, =217,93 MW.

Chi phi clia cdc t6 mdy

Z,=(2,73.1 52.07%4213,5.152,07+1370).10°=96973,39).10°= 9,7.10°d/h;

Z,=(1,85.21 7.9324237,5.217,93+870,6)=140487,5). 10’= 14,05.10°d/h;

Tong chi phi:
Z=Z,+7Z,=(96973,39+140487.5). 10°=237460,9).10%= 23,75.10° d/h.
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b. Giai theo phuong phap Lagrange
Ham muc tiéu Zz =Z,+ Z, =min

Ham rang buoc W =370-(P,+P,) =0
Ham Lagrange L =7; + AW;

L4y dao ham cia L theo cong suat P,, cho triét tiéu va giai hé phuong trinh tim duoc

A— ’
a—L=2.2,73.P, +2135-A=0 suyra P, =5+635 =0,183 A -39,1;

237,
O ) 185P, +237.5-A=0 suyra P, = 220" _072-64,189;
oP, 3,7

Cc}pg 2 phuong trinh lai ta duoc P, +P,=370=0,453.1 - 103,29
Turdo 2 0,453. A = 103,29 + 370 = 473,29 > A =1043,825
Biét duoc gia tri A ta dé dang x4c dinh cong suat cha cic 16 may:
P, =0,183.1043,825 = 152,07 MW
Tinh toan tuong tu cho t6 may thit hai ta dugc P, = 217,93.

Bai 11.14. Hay phan bg cong sudt t6i uu cho cédc 16 mdy va xdc dinh tdng chi phi

ctia mot nha mdy nhiét dién gém 4 16 mdy vdi cdc ham chi phi san xuit tuong tng la
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Z,=(0,215. P> +84,38 + 1357)10" d/h
Z,=(0,136 PZ2 +92,45P, + 2108,54)10°, d/h
Z,=(0,169 P> + 86,6.P, + 1872,66)10°, d/h
Z,=(0.207 P ? + 79,43.P, + 1450,37)10%, d/h

Biét phu tai yéu cdu cia h¢ théng dién la 540 MW, tic 1a
P,+P,+P,+P, =540 MW

Gidi: Diéu kién phan b6 t6i vu la b = const.

Trong bai todn nay tién nhat la 4p dung phuong phap Lagrange.

Hammuctitu Zz =Z,+7Z,+ Z,+ Z,=min

Ham rang buoc W =540—-(P,+P, +P;+P,) =0

Ham Lagrange L =Z; + AW,



Ldy dao ham clia L theo cong suat P,, cho triét tiéu va giai hé phuong trinh tim duoc

oL ‘ :
—5 =20215P, +8438-4=0| p _A-8438 ., o5, ‘
gPl ‘043 o '
L

5 =20136.P, +9245-2=0| p 29245 400, 33949
agi - 0,272

O _2.0,167.P, +86,6 =0 = 2=866 _, 9500 - 256221
oP, YT 0338

oL ~

=20207P, +79.43-2=0| P, =243 5 415019186

ap, 0.414

Cong 4 phuong trinh lai ta dugc
P,+P,+P,+P,=540=11,376.A - 984,2
Tirdé <> 15,24. A = 984,2 + 540 = 15242 > A =133,98
Biét dugc gid tri A ta dé dang xac dinh cong suat ciia cic 16 mdy:
P, =2,326. 133,98 - 196,23 = 115,354 MW
Tinh todn tuong tu cho céc t6 may khéc, két qua ghi trong bélng vd.11.2

Thay cac gia tri P; vira tim duge vao cac ham dac tinh chi phi ta xac dinh cic gia tni
Z;tuong uing ctia méi td may '

Z,=(0,215.(115,354)*+ 84,38. 115,354 + 1357).10°= 13,952. 10%, d/h

Tinh toan tuong tu, két qua ghi trong bang vd.11.2

Bdng vd.11.2 Két qua tinh todn phan b cong suat t6i wu

Té may 1 2 3 4 Téng
P. MW 115,354 152,692 140.184 131,769 370
Z. 10%/h 11,136 12,228 11.061 11,508 45,933

Bai 11.15. Nha mdy dién 1 va 2 c6 cdc dac tinh chi phi tuong ing Z, = 0.5.10'3]),2 +
0,3 P, + 2 (TOE/h) (tan than tiéu chuan/h);

Z,=10"P,> + 0,34 P, + 1,2
Cic nha mdy dugc hoa vao mang dién 220 kV véi phu tai
Sx = 240 + j60 MVA (hinh 11.6). Chiéu dai duong day tir nha mdy | dén diém tai Ia
100 km va tir nha may 2 la 25 km, day d4n dugc lam bang day ACO240
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Hay phan b6 cong sudt t6i uu ciia nha mdy va xac dinh tong chi phi san xudt dien
nang cua hé théng trong hai trudng hop:

. khong tinh dén hao tén trong mang dién;
b. ¢6 tinh dén hao t6n.

Cho nhan xét va so sanh két qua tinh todn.

U=220kV 1, [,
NMD, (o) — % — @ NMD,

Vs

Hinh 11.6 So d6 mang dién bai todn 11.15.

Gidi:

a. Khi khong xét dén hao ton trong mang dién

Tur dit kién ctia bai todn ta tra bang xdc dinh suat dién tré cua dudng day, ing vaéi day
din ACO-240tacor,=0,12 vax, =0,43 Q/km

L4y dao ham ctia T, va T, tuong (mg vdi P, va P, ta dugc

b= %1 =2205.107P, +0,3;

op,

b= %2 =2.107P, + 0,34,
P

2
Diéu kién phan bd t6i uu cong suit giita cdc nha may dién 1a
b, = b,
Vay ta c¢6 hé phuong trinh
2.0,5.10°P, +0,3=2.10"P, + 0,34
P, + P, =240 }
Nghiém cta hé phuong trinh:
P, =173,33 MW vaP, = 66,67 MW,
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Gia thiét su phan b6 cong sut phan khdng ty l& vgi phu tai tic dung ta dé dang tim
duoc

~L="l=—""226 5>Q,=26Q, maQ, +Q,=60

nen dé dang tim duoc Q, = 43,33 va Q, = 16,67 MVA.
Xéc dinh hao t6n cong su4t téc dung trong mang

_ P’ +Q,

AP, e £, = 173,33~ + 43,33°

220°

0,12.100 =7915 MW ;

_ 66,67% +16,67

AP
: 220?

.0,12.25 =0,293 MW,

Cong suat phat thuc t€ coa cdc mdy phat
Py=P, + AP, = 173,33 + 7,915 = 181,245 MW:
Py =P, + AP, = 66,67 + 0,293 = 66,963 MW.
Xic dinh hao ton cong suat phan khing trong mang dién:

2 2 2 2
=PI +Q, xo.] _173,33° +43,33

80, =22 x,1, 2 04325=2836 MVAR
2 2
AQ, = 66'6722*626'67 0.43.25=1,04 MVAT.

Téng cong suat phan khang phat ra clia cdc nha may dién
Q =Q,+AQ,=43,33+28,36 =71,69 MVAr,
Q,=0Q,+AQ,=16,67+1,04=17,72 MVAr.

Chi phi san xuat dién nang cua cac nha mdy dién:
Z,=0,5.10".181,245* + 0,3.181,245 + 2 = 72,8 TOE/h;
Z, = 10.66,96* + 0,34.66,96 + 1,2 = 42,33 TOE/.

Téng chi phi
Zs=7Z,+7Z,=72,8+42,33 = 115,13 TOE/h.

b. Truomg hop cé xét dén hao tén

Theo diéu kién phan bd 16i wu cong suat
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b, b,

_ OAP, _2pR, . _ OAP, _ 2P,R,
n="2p T 7 0 OmT BT
oP, U 0P, U

Thay s6 vao ta c6 hé phuong trinh

2.05.107°P, +0,3 _ 2.107°P, + 0,34
| 2P.12 - | 2P
2207 2207 .
P, + P, =240 )

Giai hé phuong trinh trén ta tim duge
P, =161,561 vaP,=78,439 MW
Tuong tu nhy cdch giai & phén trén ta ¢

Q _B_ 181561, e L 22060, maQ, +Q,=60
Q2 - P2 78,439 ’ Ql ’ QZv QI QZ

nén dé dang tim duge Q, = 40,93 va Q,=19,61 MVAr.

Xéc dinh hao tdn cong suat tic dung va phan khing
161,561% + 40,39

AP, = 12= 6,876 MW
220?
2 2
AP, = 78,439 +219.61 3= 0.405 MW
220
2 2
AQ, = 161,561° +40.39* .\ _ 3438 MVAr
2202
2 2
AQ, = 78,439% +19,61 322,025 MVAr

220°
Cong suat phdt thuc té€ cia cdc nha mdy dién
P, =P, + AP, = 161,561 + 6,876 = 168,437 MW
Py =P, + AP, = 78,439 + 0,405 = 78,844
Q,=Q, + AQ, =40,39 + 34,38 = 74,77 MVAr

Qu=Q,+AQ,=19,61+2,025=21,635 MVAr
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Chi phi
Z,=0,5.10".168,347* + 0,3.168.347 + 2 = 66,717 TOE/h
Z,=10".78,844" + 0.34.78,844 + | 2 = 34223

Tong chi phi
Ze= Z,+7Z,=66717 + 34223 = 100,94 TOE/h

Sai s6 gifta hai phuong phip

_ 101.25-100.94
101.25

AZ 100 =0,31 %

Nhan xét: C thé noi sai s6 khong dang ké, vi vay trong thuc t€ ¢6 thé dp dung
phuong phdp gan diing khéng can xét dén anh hudng cua hao 16n trong mang dién, diéu dé
cho phép don gian hod bai todn di rat nhiéu.

Bai 11.16: Nha may dién | va 2 cé cac dac tinh chi phi tuong img
Z,=25.10"P,> + 0,54 P, + 42 TOE/h; (tan than tiéu chuan/h);
Z,=17.10"P,> + 0,95 P, + 36

Cic nha mdy dugc hoa vao mang dién 220 kV vdi phu ta1 S, = 378 MVA hé so
cos¢ = 0,86, Chiéu dai dudng day tir nha may 1 dén diém tai 1a /,= 115 km va tir nha may 2
la 1,=107 km, day dan duoc lam bang day ACO-300.

U=220kV [, l
NMD, @ ——» — @ NMD,

'

Hinh 11.7 So do mang dién bai toan 11.16.

Hay phan b cong sudt t6i uu clia nha mdy va xdc dinh tong chi phi san xuat dién

nang ctia hé thong (khong tinh dén anh hudng ciia hao t6n trong mang dién).

Giai: Tir dir kién cla bai todn ta tra bang xdc dinh suat dién (ro cia duong day, tng
véi day dan ACO-3001ta cér,=0,1 vax, = 0,424 (O/km

Xic dinh cdc thinh phin cong suét tac dung va phan khéang:

P = S.cos¢ = 560.0,86 = 325,08 MW va Q = S.sinp = 192,89 MVAr
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duoc

318

a. Gidi theo phuong phdp co dién
Lay dao ham cta Z, va Z, tuong ung véi P, va P, ta dugc

b = 2L 2225.10"P, +0,54

b2 = & = 2.17.10_4P2 + 0,95

2
Diéu kién phan b6 toi uu cong suat gilta cic nha may dién la
b=b,
Vay ta c6 hé phuong trinh
50.10"P, + 0,54 = 34.10“P, + 0,95
P, + P, =325,08 }
Nghiém cta hé phuong trinh
P, = 180,39 MW va P, = 144,69 MW,

Gia thiét su phan bo cong sudt phan khang ty 1€ vaéi phu tai tac dung ta dé dang tim

Q. _

Q,

180,39
144,69

_ g_; = 1247 suyra Q, = 1,247.Q;:
Giai hé phuong trinh:

Q, = 1,247.Q,

Q, +Q, = 192,89
Ta tim duge: Q, = 107,04 va Q, = 85,85 MVAr:

Xdc dinh hao t6n cong suat tac dung trong mang

P’ +Q, 180,39% +107,04>
AP, = ———=p) = . 0,1.115 = 12,545 MW
U 220
44,69% + 85,85°
AP, = 1O +BIBY ) 107 = 6,26 MW

220°
Cong suat phat thuc t€ ctia cic mdy phdt

P, =P, + AP, = 180,39 + 12,545 = 192,935 MW



Py=P, + AP, = 144,69 + 6,26 = 150,95 MW
Chi phi san xuat dién nang cha cdc nha may dién:
Z,=25.10"192,93% + 0,54 .192,93 + 42 = 239,243 (TOE/h)
Z,=17.10"150,95" + 0,95 ,150,95 + 36 = 218,14 (TOE/h)
Tong chi phi
Zs=7,+7,=239243 + 218,14 = 45738 TOE/h
b. Gidi theo phitong phdp Lagrange
2=27+Z,=2510"P? + 0,54 P, + 42 + 17.10°P,2 + 0,95 P, + 36
Ham rang budc:
P,=P+P, hay W =32508 - (P, + P,) =0
Ham Lagrange c6 dang

L=7+ AW = 25.10°P,* + 0,54 P, + 42 + 17.10°P,2 + 0,95 P, + 36 + A(325,08 — P, -P,)

Lay dao ham

oL -

——=22510""P, +054-1=0 suyraP, = A O’Sf = 200X -108

oP, 50.10"

oL 2.17.10%P, +0,95-A=0 suyraP, = A= 0'945 = 294,12 A -279,41
P, 34.10°

Cong hai vé ciia hé phuong trinh
P, + P, =494,12)\ - 387,41 = 325,08

Tido A =1,442

Thay gid tri cia A vao cdc phuong trinh tuong Ung ta tim dugc
P, =200.1,442 - 108 = 180,39 MW
P, =294,12.1,442 - 279,41 = 144,69 MW

Nhan xét: Hai phuong phap cung cho két qua nhu nhau, tuy nhién ta thay phuong
phap Lagrange c6 khéi lugng tinh todn it hon so vdi phuong phdp cd dién, diéu nay dac biét
c6 hiéu qua khi s6 luong nghiém 16n.

Bai 11.17. Nha mdy dién | va 2 c¢6 cic dac tinh chi phi tuong img Z, = 0,35.10°P,2
+ 0,42 P, + 3,45 (TOE/h) (tan than tiéu chudn/h)
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7,=0.85.10"P,2 + 0,39 P, + 2.15

Céic nha mdy duoc hoda vao mang dién 220 kV  (hinh 11.8). v&i phu tai S,= 245
MVA, hé $6 cos¢ = 0,8 . Dudng day tir nha diém tai dén nha mdy dién 1 dai 98,6 km va dén
nha mdy 2 la 67,3 km dugc lam bang day ACO-185.

Hay phan bé cong sudt t6i uu coa nha mdy va xdc dinh tong chi phi san xuat dién

nang cua hé théng trong hai truong hop:
a. Khong tinh dén hao ton trong mang dién.
b. C6 tinh dén hao ton.

Cho nhén xét va so sanh két qua tinh toan.

U=220kV /, [,
NMD| ~N @ NMDZ

‘s

Hinh 11.8 So d6 mang dién bai todn 11.17.

Giai: Trudc hét ta xac dinh cidc tham s6 cta duong day: véi day dan ACO-185 r,=
0,17 va x, = 0,263 Q/km;

R, = 1,0, =0,17.98.6=16,76 €; X,=x,.[,=0,263. 98,6 = 25,93 Q)

R, =1,.,=0,17.67,3=11,44 Q. X,=x,.,=0.263.673=17,7Q
Biéu thi cong suat

S=P+).Q=S.cosp+S.5sin9p=245.0,8 +245.0,6=196 + j147 MVA

Diéu kién phan bo t61 wu cong sudt giita cdc nha mdy dién 1a

b= 20 =2.035.107P,+ 0.42: by=%2 = 2.0,85.10°P, + 0.39:

1 2

Giai hé phuong trinh
2.0,35.10'P, + 0,42 =2.0,85.10"'P, + 0,39 }
P, +P, =196

Giai ra ta tim duoc P, = 126,33 MW va P, = 69,67 MW.
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Gia thiét sy phan b cong suat phan khdng ty l¢ véi phu tai tdic dung ta dé dang tim

duoc
Q P 126,33 .
Q; =P—;= Y 1.8l - Q,=181Q, maQ,+Q, =147
nén dé dang tim duge Q, = 94,75 va Q, = 52,25 MVAr:
Xéc dinh hao t6n cong suat tdc dung trong mang
2 2 2 2
AP = PUrQi g 12033 4947333 |06 g 66 mw
U? 220
2 2
ap,= DT +32257 ) 441 702 Mw:
20

Cong suat phét thyc t€ clia cic may phat
P,=P, + AP, = 126,33 + 8,262 = 134,97 MW:

P, =P, + AP, = 69,67 + 1,792 = 71,46 MW.

Chi phi san xudt dién nang clia cdc nha may dién:
Z,=0,35.10".134,97* + 0,42.134,97 + 3,45 = 66,51 TOE/h
Z,=0,85.10"71,46" + 0,39.71,46 + 2,15 = 34,36 TOE/h

Téng chi phi
Z,+7Z,=66,51+ 34,36 = 100,873 TOE/h.

3. BAI TAP

11.1. Trén thanh céi cta 1o t6ng dudng day 10 kV dai lam bang day AC-120 nguoi
ta do duoc dong dién & thoi diém phu tai cuc dai 1a I, = 8,45 A, dién 4p & ddu va cudi dudng
day tuong \mg 1a 10,5 va 9,86 kV. Hay xac dinh hao ton cong suit trén dudng day nay.

11.2. X4c dinh hao ton cong suat trong mang dién ha dp, biét s6 liéu do dém tai 10 ra
mot tram bién dp nhu sau: dién nang tiéu thu trong mot ngay dém (T = 24h) la
A, = 1480kWh, dong dién 16n nhat tai dau 16 ra Iy = 176 A; Dién dp & ché€ do phu tai cuc dai
tai ddu 16 U, = 372,6 V va tai cudi 16 1a U. = 338,5 V, hé s6 cong suat cosg = 0,82. Lo ra
gém mot dudmg truc bing day A-50 dai 360 m va mot nhdnh 1€ bang day A-35 dai 280 m;

11.3. Ciing v6i cac dif kién nhu bai 2, hdly xdc dinh ton that dién nang theo 3 phuong
phédp théong dung:

a. phuong phap dac tinh xac suat cia phu tai;

b. phuong phédp dong dién cuc dai;
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¢. phuong phap phdn tram hao 16n cong sudt cuc dai.
So sdnh két qua tinh toan gitta cic phuong phap .

11.4. Hiy xac dinh t6n that dién nang trong mang dién phan phéi 10 kV véi so dé
cho trén hinh 11.9, chi s6 cong to cho biét téng dién nang tiéu thu trong 24 gio la A = 13678
kWh; hé s6 cong suit cosg = 0,831; ddong dién cuc dai do trén 10 tong 1a I, = 47,97 A; gid tri
dién 4p trén thanh cdi tram bién 4p 1a U,= 10 kV va 6 cudi dudng truc la U,= 9,7 kV; cic gia
tri cho trén dudng day l1a chiéu dai tinh bing km, cdc tram bién 4p tiéu thu dat tai cic diém
tai véi mdy bién ap TM, cong suat dinh mic va hé s6 cos¢ va hé s6 mang tai k,, cho trong
bang 11.3.

Bdng 11.3. Cic tham s6 clia mang dién bai todn 11.4

Tram 1 2 3 4 5
S, kVA 180 50 320 100 180
k., 0,67 0,72 0.71 0,68 0,75
Doan 0-1 1-2 2-3 1-4 2-5
Day dan AC-95 AC-70 AC-50 AC-50 AC-50
I, km 3,120  1.870 4.180 4220 2.780
4
Sy
II4
I ’ﬂl l 1|2 2 Iz" %
I
v v
S,
S, S,
Hinh 11.9. 5
So d6 mang dién bai tap 11.4. _ ' S
5

11.5. Tram bi€n ap 110/10,5 kV ¢6 2 mdy TMTI.6300/110 va TMTI. 16000/110.
Hay xac dinh pham vi lam viéc kinh t& cta tram.

11.6. Tram bi€n ép 110/10,5 kV c6 4 may TP[IH -16000/110 , hdy x4c dinh pham vi
lam viéc kinh t€ cua tram.

11.7. Xac dinh dung luong bl cong sudt phan khang dé nang hé s6 cong sudt cos
lén gid tri 0,89, bi€t cic tham s6 trung binh tai tram tiéu thu 13 P = 243,66 kW; U = 378 V;
[ =485,65 A.
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11.8. Chi s6 cong to tic dung va phin khing trong thdi gian T = 24 hcho biét
A,=2126,87 kWh va A, = 1985,65 kVArh. Hay xdc dinh dung lugng bi v6 cong cdn thiét dé
nang hé s6 cosg, = 0,92.

11. 9. Mang dién ha dp 0,38 kV dai 0,43 km, lam bing day din A-95 cung cap cho
phu tai véi cong sudt S = 83,5 kVA, cosp = 0,76, thdi gian sir dung cong sudt cuc dai
T\ = 5000h.Hay xdc dinh gid tri bit cong sudt phan khdng t6i wu, biét: sudt von dau tu cla ty
bi 14 v, = 150.10°d/kV Ar; suit 16n that trong tu bl AP, = 0,004 kW/kVAr; gid thanh t6n that
ca= 750 d/kWh, ty L& chi phi khiu hao va thu héi vén p = 0,165.

11.10. Hay xac dinh dung luong bu t6i uu cho mang dién ha dp 0,38 kV véi so d6
nhu hinh 11.10, biét: suat vén ddu tu cla tu bl 1a v, = 145.10°d/kV Ar; suit t6n thét trong tu
bu AP, = 0,004 kW/KVAr; gid thanh 16n that c, = 800 d/kWh. Cong sudt phan khéng trong
mang dién 1a Q, = 32; v Q, = 27,5 dudng diy dugc lam bing diy dan A-35 véi chiéu dai
l,, =280 m va /,, = 320 m; ty I chi phi kh4u hao va thu h6i v6n p = 0,165; thdi gian van hanh
trong nam t = 8760 h; thoi gian sir dung cong sudt cuc dai Ty = 4690 h.

0 | ! : 2
-
Hinh 11.10. | l 4 'E——L*
So d6 mang dién bai tap 11.10 Q. Q, Qw. Q.

11.11. Mang dién ha dp 0,38 kV hinh 11.11, cung c4p cho 3 phan xudng véi phu 11
twong ing S;, dién trd cha céc doan day tir td phan phoi A dén cdc phan xuong R; cho tong
bang. Hay phan ph6i cong suat phan khdng cho cic phan xudng, biét tdng cong sudt cin bu
1a Q,=150 kVAr, coi hé s6 déng thoi bang 1.

l 2 3
S,kVA 122,5 75,4 53,67
cosQ 0,72 0.73 0.76
R,Q 0,21 0,305 0,19
¥ PHQ,
I I th
P+Q A —> :
> P+jQ,
< Q
__l I h2
— >
Hinh 11.11. P.+jQ,
So d6 mang dién bai tap 11. I I Q..
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11.12. Tram bién dp v6i may TM.560/10 cung cap dién cho mot xi nghiép v&i phu tai
S = 372 kVA hé s6 cosgp = 0,73, cong suat phan khdng can bu dugc xdc dinh la
Q, = 175kVAr. Hay chon diém dit t6i wu cho cdc co cdu bi, bi€t sudt von dau tu cho tu cao
dp 1a v, = 85.10° va cia tu ha 4p 1a v, = 150.10° déng/kVAr, thoi gian hao ton cuc dai
T = 3120h; gid thanh hao tdn dién nang c, = 750 dong/kWh, hé s6 sir dung hiéu qua von dau
tu va khdu hao thiét bi 1a p = 0,165.

11.13. Nha mdy dién c6 hai t6 m4y véi céc dac tinh
Z,=(1,75P2 + 173,5 P, + 2160).10° d/h
Z,=(2,05P, + 132,5 P, + 2730).10?

Phu tai P, = 650 MW. Hiay phan bé cong suat giita céc t6 mdy sao cho c6 hiéu qui

nhdt va xéc dinh tong chi phi cia toan nha maéy.

11.14. Hay phan bd cong suat 16i vu cho cdc t6 mdy clia mot nha may nhiét dién

gbm 4 16 may véi cac ham chi phi san xuit tuong g 1a

Z,=(0,316. P, 2 +78.50 + 2147,66)10* d/h
Z,=(0,256 P22 +95,67.P,+ 2358,55)10", d/h
Z,=(0,179 P32 + 105,36.P, + 1987,68)10", d/h
Z,=(0237 P,? +88,72.P, + 2115,23)10%, d/h

Biét phu tai yéu cdu cla hé théng dién qudc gia la 350 MW,

tic 1a P,+P,+P;+P, =540 MW

11.15. Nha mdy dién 1 va 2 ¢ cdc dac tinh chi phi tuong g 12
Z,=20.10"P,* + 0,67 P, + 54,78 TOE/h; (t4n than tiéu chuin/h):
Z,=31.10"P,* + 0,38 P, + 47,5

U=110kV l, l, |
NMD, (O —_—* <« ——— @) NMD,

Hinh 11.12 So d6 mang dién bai tapl1.15 l So

Cdc nha mdy dugc hoa vao mang dién 110 kV véi phu tai Sy =240 MVA hé s6 cos@
=0,82. Dudng day tir nha mdy 1 dén diém tai dai /,= 97,65 km dugc lam bang day ACO-240
va tir nha mdy 2 dai /= 67,42 km bang day dan ACO-185. Hiy phan bs cong suat toi uu cla

céc nha mdy va xdc dinh tong chi phi sin xuét dién nang ciia hé thong theo 2 phuong phdp:
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a. khong xét dén anh hudng cia ton that trén dudng day;

b. C6 xét dén anh hudng cha t6n that cong suit trén duong day.

I11.16: Nha may dién | va 2 cé cac dac tinh chi phi tuong ing la
Z,=5,6.10°P,> + 0,53 P, + 4,78 TOE/h; (tan than tiéu chudn/h);
Z,=3,6.10°P,* + 0,78 P, +5,25

Cic nha mdy dugc hda vao mang dién 220 kV vdi phu tai S, = 600 MVA he s6
cos¢ = 0,82. Pudng day tir nha may | dén diém tai dai /,= 105,45 km dugc lam bang day
ACO.240 va tir nha mdy 2 dai /,= 85,67 km bang day ddn ACO.185. Hay phan b6 cong suit
t6i uu clia cdc nha mdy va xac dinh tong chi phi san xuit dién nang cua hé théng theo 2
phuong phap:

a. kinh dién;

b. Lagrange.
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Chuong 12

KY THUAT CHIEU SANG

1.CO SO LY THUYET

1.1. Mot s6 tham s6 va dic tinh co ban cia chiéu sang
1.1.1. Quang thong
Quang théng la thong luvgng bifc xa ¢6 tinh dén su cam nhan ciia mat ngudi, duge xdc

dinh theo biéu thitc

TR0
F=k jp(x).v(x)dx ‘1m, (12.1)

A=380
“trong dé:
P(X) — ham phan b6 nang lugng bic xa, W;
v - ham d6 nhay cam tuong d6i;
k — hé s6 chuyén déi don vi.
Hiéu suat phit quang

n=L. lm/W (12.2)

1.1.2. Cuong dé sang 1

Cudng do sang 1a mat do khong gian ciia quang thong do nguén bic xa
F
I=".cd; 4(12.3)

Q

Q - géc khéi hay géc dic trong khong gian, c6 don vi la steradian (Sr)

S .

Q=3S_.
RZ

(12.4)
S - dién tich bao nhin; R — ban kinh cta hinh cau;

326



2
QMax = %: 47tR =4n (12.5)

1.1.3. D6 roi E: D0 roi 1a mat do quang thong trén bé mat chiéu sing
F
E= S cosa, Ix (lux); (12.6)

@ - goc Xién tir ngudn sang dén bé mat S so véi phuong thing géc.

E , .
E= — cosa = I cosa = S_} cosa = L cosaL; (12.7)
S R’S R?
Néu cosa = 1 thi
E= 1 (12.8)
R? '
1.1.4. Pé chi L

|

L= cd/m? (12.9)
S.cosa

Do chéi ctia bé mit phan xa

L,=Pg (12.10)
n .
Dd chéi cia beé truyén sdng
T
L.=—E, (12.11)
n

trong do: p - hé s& phan xa cia bé mit chiéu sdng;
T - hé s6 truyén sdng (khiic xa) cia bé mit chiéu sing.

1.1.5. Nhiét d6 mau va tién nghi moi truong sdng
7 0
000 8, °K

6000

5000

4000

3000 L
2000 50 100 200 300 400 500 1000 1500

Hinh 12.1. Biéu d6 mai trudng siang Kruithof.
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1.2. Thiét ké chiéu sang noi that
1.2.1. Chon dé roi yéu cau

Bdng 12.1. D6 roi yéu cdu clia mot s6 dia diém chiéu sdng

Noi that chiéu sing E,. Ix Noi that chiéu sang E,. Ix
Van phong 150+200 Phong doc 200+250
Phong thiét k€, vé 250-+300 Giang dudng 200=250
Phong chd 100+150 Nha xudng 50+100
Hanh lang, ciu thang 50<100 Nha bép 50+100
Bdng 12.2. D6 roi yéu cdu (Theo AFE - Hoi chi€éu sang Phép)
Loai chiéu séang E,. Ix Loai cong viéc hoac hoat dong
Chung, noi hoat dong 20+30 Téi thiéu cho 16i di bén ngoai
gian doan 30+45 San va kho
50<75 Bai xe, 16 di, hanh Iang
100 Bén cang. bén xe. noi boc dd hang
150 Cira hang
Chung. noi lam viéc 200 Téi thiéu khi phai nhin chi tiét.
lién tye 300 Co khi tha. doc, viét
500 | Co khi trung binh, ddnh may. in
750 Phong vé
1000 Co khi tinh, cham khac. so sénh mau
1.2.2. Chon kiéu béng dén: Bong dén duoc chon theo cdc tiéu chi sau
Nhiét do mau 0,, 4p dung biéu dé Kruithof;
Chi s6 hoan mau IRC; 3_
9. , N b
Hiéu suat sdng va tudi tho bong dén. h O
Chon kiéu chiéu sang va kiéu dén: h
1.2.3. Chon dé cao treo dén
Ty s6 treo dén
hl
I= x
h+h Hinh 12.2. B6 tri d6 cao treo den.
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Thuong thi h>2.h’ nén
0<j3<1/3.
1.2.4. Bd'tri dén va xdc dinh sé lugng dén 6 thiéu dé ddm bdo dié déng déu ciia chiéu sdng

Bdng 12.3. Ty s6 L/h cla cac loai dén chiéu sang

Loai dén A B C D E-H L] K+S T
(L), 0.5 0.8 1 12 1,5 1.7 2,5 <3
Trong trudng hop thigu thong tin thi c¢é thé 18y ty s6 L/h gan ding nhu sau:
Bdng 12.4. Ty s6 L/h phu thuéc vao cich b6 tri dén va noi chiéu sing
Noi chiéu sdng va loai chao dén B4 tri nhiéu day B& tri mot day

Téi wu Cuc dai Téi wu Cue dai

Ngoai troi, chao mo 2,0 29 1.6 23

Phan xudng, chao van nang 1.5 22 1,5 1.7

Van phong. gidng dudng 1.3 1,5 1.2 1.5

< a >

o

p

Hinh 12.3. Phan b6 dén theo diéu kién d6ng déu dnh sng.

Pé dam bao do déng déu anh sang tai moi di€m, khoang cdch tir cdc dudmg bién phai
thod man diéu kién

(12.13)
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Ly cpclbn; (12.14)
3 2

L,. L, — khoang cdch giita cdc dén theo chiéu doc va ngang.

S6 luong dén t6i thiéu dam bao cho chi€u sing déng déu ky hiéu 1a N,

1.2.5. Xdc dinh tong quang théng cia cdc dén chiéu sdng

_E,Ska | (12.15)
z nky

trong do:
E,. - d6 roi yéu cdu, Ix;
S — dién tich bé mat chiéu sang, m?*;
n - hiéu suat cia dén (c6 gid tri trong khoang 0,5+0,7),
k,- hé s6 du trit, thuong 18y bang 1,2+1,3;
k,, — hé s6 loi dung quang thong cua deén.

He s6 loi dung quang thong ciia dén phu thudc vao hé sé khong gian k,,, cic hé s6 phan

Xa clia tudng, trdn va nén.
He s6 khong gian duge xac dinh theo biéu thifc

k= —22 (12.16)

! ha+b)’

a, b va h la cac kich thuéc cia phong chi€u sang nhu da néi & trén.

Bdng 12.5. Gid tri cha cac hé s6 phan xa, %

Pac diém cia twdng, trdn va nén p Piac di€m cla tudng, trdn va nén p
Mau trang, thach cao 0.8 Gach, dd. mau nuc rg 0,3
Mau sang, nhat 0,7 Mau 161 0.1
Vang, luc. xi mang 0,5

1.2.6. Xdc dinh s6 luong dén can thiét

N=Fx; (12.17)
Fd

F, — quang thong cua den.
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F=-L; (12.18)

1.2.7. Kiém tra dé roi tai cdc diém chiéu sdng

a. Kiém tra doé roi trung binh trén bé mdt chiéu sdang

E =EsNnky (12.19)
a.bk,

b. Kiém tra dé roi trén bé mdt chiéu sang khi chi cé mét nguén sdang duy nhdt
* P6i v6i ngubn sang diém:

Ey = lcos'a, (12.20)

A\

a
' K
M l B
P < ] >|
Hinh 12.4. Tinh todn do roi v6i nguén séng diém. Hinh 12.5. Tinh toan do roi v6i nguén sing
duomng. '

* P6i vai ngudn sing dudng:

L ( Lh +f) (12.21)

“2h L +h°

o L
Véi B= arctg;

I, - cudng do sang trén mot don vi chiéu do den 6ng

I.= F = F ; l (12.22)
* 2L 9.86.L

F — quang thong téng pht ra tir nguén sang  F=nP,,

n - hiéu sudt ciia bong den;
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P,- cOng suit cua bong den.

P61 vai dén khuéch tan hoan toan thi

L=t (12.23)
9,25L
Do roi tai diém P trong cdc trudng hop dac biét nhu hinh 12.6.
A 0] B (0] A B
a, L b,
Hinh 12.6. Tinh toan do roi tai diém P:
a, khi O nam trong AB: b, khi O ndm ngoai
Ep =Eo + Eog; Ep = Eos - Eoa
Do roi tai diém Q trén bé mat lam viéc cach diém P mot khoang /
E, = E,.cosy; (12.24)

. l
trong d6 : Y = arctg b ;

2. BAI GIAI MAU

Bai 12. 1. Khi Mit Troi & thién dinh sé tao ra mot do roi trén bé mat Trai Dat 12
E = 116.10°x. Bén kinh ctia Trai Dat 1a r, = 6300 km. Hoi: |

a. Quang thong birc xa cua Mat Trdi xudng Trai Dat ?

b. Cudng do sing bic xa wr MatTrai, bi€t khoang cdch giita Trdi Pat va Mat Troi 1
d = 150.10° km;

c. Do chéi quan sat tir Trdi Dat? Ban kinh cua Mat Troi R, = 695.10° km.

Gidi:

a. Coi quang thong do Mat Trdi buc xa xudng Trédi D4t sé roi vao bé mat n.r,2 vuong goc
véi huéng MT-TD

Khidé F=E.S=E.nr,
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F=116.10"3,14. (6,3)*.10" = 145.10"", Im.
| b. Goc nhin Trai Dat tir Mat Troi ™

2 2 '
rl _ 3.14.6300
Q=0 = 2020 _55400%s @ g
&> 1502.10

Cudng do6 birc xa tir Mat Troi -
F 145.10"
== =26,17.10% cd;
Q 55410

c. P61 voi ngudi quan sat tir Trai Dat thi do chéi cha Mat Troi nhu bic xa tir mat tron =
R/ nhin tr Trdi Dat:

I 10%
- __2617.10 —=1,72.10"cd/m’
S.cosa  3,14.695%.10"

Coi 4nh sang chiéu thing vdi cosa = 1.

Bai 12. 2. Mot ngon dén dién 75 W/220V treo & d6 cao h=1,35 m so véi bé mat lam
viéc, phit quang theo moi hudng véi F = 970 Im. Hay xéc dinh:

a- D0 roi trén bé mat 1am viéc tai diém 1 thang géc véi den.
b- D¢ roi tai diém 2 cach diém 1 1a / = 0,6 m theo phuong ndm ngang.
c- Do chéi ciia quyén sich tai diém 2, biét p = 0,75.

d- Dat béng dén trong qua cdu thuy tinh m& cé dudng kinh 12 0,25 m véi hé s6 truyén

sing t = 0,85, xdc dinh do chéi ca qua ciu nay. Oy
Gidi: Do dén chiéu theo moi hudng nén géc khoi FB( “
h
Q=Q, =4n l
Cudng do sdng cua bong dégo2+- Hinh 12.7. Tinh todn 1 5
970 do roi vdi nguon sang <+ ] >
1= FE_ 2% 97044 di€m bai 12.2.
Q 4314

a. Xac dinh do roi tai diém 1:

Tai diém | thang géc véi dén géc a = 0, titc cosa = | vay do roi

IL.cosaa 77,2.1
E; = ' 2
h 1,35

=42,36 Ix.
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0,6
b. Do roi tai diém 2: o = arctgé = arctg 135 = cosa = 0914

_ I.cos“a _ 77.20,914‘

—=132,33 Ix.
h? 1,35

E,

c. Do chéi cilia trang gidy xdc dinh theo biéu thic Lambert

oE, 0753233 2
_PEr 2102507 999 cd/md.
Lo="7 314 cd/m

d. Sau khi xuyén qua ciu thuy tinh cuong d6 sdng cua dén c6 do chéi

085772
7S, 3,14.0125°

L. = 1337,134 cd/m’.

Bai 12.3. Mot ngon dén dién gém 2 béng dén sgi dét 100 W/220V treo 6 dd cao 1,5 m
so vai bé mit lam viéc, phat quang theo moi hudng véi F = 2x1390 Im. Hay xac dinh:

a- DO roi trén bé mat lam viéc tai diém 1 thang goc véi dén.

b- Do roi tai di€ém 2 cach diém 1 14 0,84 m theo phuong nim ngang.

c- D6 chéi chia bé mat tai diém 2, biét p = 0,75.

d- bit béng dén trong qua cdu thuy tinh mé c6 dudmg kinh la 0,35 m véi hé s6 truyén
sdng T = 0,85, xdc dinh d6 chéi clia qua cdu nay.

Gidi: Do dén chiéu theo moi hudng nén géc khoi

Q=4r
Cudng do sang ctia bong dén

= E_2D%0 o0 s
Q 4314

a. Xdc dinh d6 roi tai diém 1:
Tai diém 1 thing géc vé6i den géc o = 0, tifc cosa = 1 vay do roi

E,= Leosa 221271 _gg 341y,

h? 1,52

b. D6 roi tai diém 2: o = arctg% = arctg% = cosa = 0,872
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_ Leos’a _ 221,34.0,872°
h? 1,52

E, = 32,33 Ix.

c. B chéi cia trang gidy xdc dinh theo bi€u thiic Lambert

_pE; 0753233

L
S 314

= 15,6 cd/m’.

d. Sau khi xuyén qua cdu thuy tinh cudng do sang cua dén cé6 do chéi

Lo 0,85.221,34
‘7S, 3,140,752

= 1955,2 cd/m’.

Bai 12. 4. Mot ngon dén dién gébm 1 bong dén Halogen 120 W/220V treo & do cao 1,5
m so vGi bé mat lam viéc, phit quang theo moi hudng véi F = 9300 Im. Hay xdc dinh:

a- D0 roi trén bé mat 1am viéc tai di€ém 1 thang géc véi deén.
b- D6 roi tai di€m 2 cach diém 1 1a 0,84 m theo phuong nam ngang.
c- Do chéi clia bé mat tai diém 2, bi€t p = 0,75.

d- Dat bong dén trong qua cdu thuy tinh md ¢6 dudng kinh 1a 0,35 m véi hé s6 truyén
sing T = 0,85, xdc dinh do chéi clia qua cdu nay.

Q3

Giai: Do dén chiéu theo moi hudng nén géc khoi r> a

Q= 4n h \

Cudmng do sing cua béng dén l _.|

l& 2
1= E: 2322:740,21 cd;
Q 4314
a. Xc dinh do roi tai di &m 1: Hinh 12.8. Tinh todn d6 roi

vGi nguén sdng diém bai 12.4.
Tai diém 1 thing géc véi den goc o = 0, tic cosa = 1
vay do roi

_ Lcosa _ 740211

E = = 329 Ix.

h? 1,52

A

= cosa = 0,872

1
b. Do roi tai diém 2: a = arctg B arctg

740,21.0,872°
h: 1,52

E,= Leos'e =218.51 Ix.
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c. Do chéi ctia bé mat chiéu sing xac dinh theo biéu thic Lambert

0.75.218.51
_PE,_ 2 = 52.18 cd/m?.
L, . 314 .18 cd/

d. Sau khi xuyén qua cdu thuy tinh cudng dd sang cta den c6 do chéi

L.= i _ 08574021 6540,79 cd/m’.

S, 3,14.0.175°

Bai 12.5: Mot dén huynh quang dai L = 1,2 m c¢6 cong suat 40 W véi hiéu sudt phat

quang n = 50 Im/W, dugc treo & do cao h =1,45 m so v6i bé mat lam viéc. Hay tinh do roi tai

diém P trén bé mat lam viéc thiang géc v6i dén va do roi tai diém Q trén bé mat 1am viéc, cich

diém P mot khoang 1 = 1,67 m theo phuong nam ngang (coi dén khuéch tdn hoan toan).

béng dén
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Gidi: Trudc hét ta xic dinh quang thong cua

F=m1.P=50.40 =2000 Im /
Cudng do énh sang %
F 2000
h
P

L

[ = - -
= 925L 92512 - l80M2cd

Q

L L2 0,69 rad
= t = t - = , .
B arcgh arcgl,45 ra

< 1 %J
= cos = 0,77 va sinf3 = 0,637;

! 1.67 Hinh 12.9. Tinh todn d¢ roi véi
Y = arctg b = arctg m =(,855 rad, ngudn sdng dudmng bai 12.5.

= cosy =0,656;
Do roi tai diém P trén mat phing 1am viéc thang géc véi dén

I, L.h I, .
o= oh (L2 i +B) = o (sinB.cosP +P)
180,12 1,2.1,45
E, = -
2.1,45 (1,22 +1,45%)

+0,69)=7347 Ix;

Do roi tai diém Q

E,=E,cosy =73,47.0,656=48,17 Ix.



Bai 12.6. Mot dén huynh quang ma hiéu TFP36 dai L = 1,2 m duoc treo & do cao h
=145 m so v6i bé mat lam viéc. Hay tinh do roi tai diém P trén bé mat 1am viéc thing géc véi
dén va do roi tai diém Q trén bé mat lam viéc, cach diém P mot khoang 1 = 1,67 m theo phuong
nim ngang.

Gidi: Theo ma hiéu ciia dén ta xdc dinh cdc tham s6 : cong suit P = 36 W, quang thong
F = 3450 Im (bang 45.pl) [1]

Cuong d¢ sang cua dén

F 3450
I.= = =291,58
986.L 9.86.12 «d

1, :
B= arctg% = arctg l 425 = 0,69 rad. = cosP = 0,77 va sinp = 0,637

y= arctg% = arctg :—j—; = 0,855 rad, = cosy =0,656

Do roi tai diém P trén mat phing 1am viéc thiang géc véi dén

I. Lh I
== +B) = == (sinf.cos} +
" on ez P T g CinPeosB B

_ 291,58 1,2.1,45
E, = 2 2

2.1,45 (1,2° +1,45°)

+0,69)=118.9Ix

P6 roi tai diém Q
E,=E,cosy =118,9.0,656=7795 Ix.

Bai 12.7. Mot ngon dén gom 2 bong huynh quang ma hiéu F36W-C-W-DT8 dai
L = 1,2 m dugc treo & do cao h =1,55 m so véi bé mat lam viéc. Hay tinh do roi tai diém P trén
bé mat lam viéc thing géc voi dén va do roi tai di€ém Q trén bé mat l1am viéc, cach diém P mot

khoang / = 2 m theo phuong nam ngang.

Gidi: Theo ma hiéu cla dén ta xdc dinh cdc tham s6 : cong suat P = 36 W, quang thong
F =2850 Im (bang 45.pl) [1].

Cuong do sang cua dén

F 22850

. = = 481,744 cd
9.86L 9,86.1,2

B = arctg IE = arctg 11;_25 = 0,66 rad. = cosP =0,79 va sinf3 = 0,61
1

k]
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y = arctg i = arctg i =0,911 rad, = cosy =0,61
h 1,55

Do roi tai diém P trén mat phang lam viéc thang géc véi dén

_Ic( L.h
" 2h L? +h?
481,74  1.2.1,55
E,= 2 2

2.1,55 (1,2* +1,55%)

I
+B) = j (sinp.cosp +B)

+0,66)= 1776 Ix;

Do roi tai diém Q
E,=E,cosy =177.6.0,61 = 108,79 Ix.
Bai 12.8. Mot dén huynh quang ma hiéu TFP36 dai L = 1,2 m duoc treo & do cao

h = 1,5 m so v6i bé mit lam viéc. Hay tinh d6 roi tai diém P trén bé mat lam viéc thing goc véi

2 C . , . i e | .
diém O (nam gita A ba B) cich diu A cia dén mot doan IA(,=? va do roi tai diem Q trén bé
mat 1am viéc, cdch diém P mot khoang / = 1,6 m theo phuong ndm ngang.

Giai: Theo ma hiéu cia dén ta xdc dinh

cic tham s6: cong suat P=36 W,

quang thong F = 2850 Im (bang 45.pl) [1]
Cuong do sdng cua dén

F___28%0 = 240,87 cd

I.= =
" 986L 986.12

Ta coi nhu dén duge chia thanh 2 phan:

e s s 4 iE as L 12
nira thi nhat co chiéudar L, = 3 =T =0,4m Hinh 12.10. Tinh todn d6 roi vdi

nguodn siang dudng bai 12.8.
nua thithaidai L,=L-L,=12-04=0,8m

0.4 |
B, = arctg o arctgﬁ = 0,26 rad. = cosf3 = 0,966

L 0,8
B, = arctg Tz = arctg 5= 0,49 rad. = cosp = 0,882

b4

l 2
= arctg — = arctg ——= 0,911 rad, = =0,61;
¥ g " g 155 cosy =0,61

k]
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Xac dinh cac thanh phdn do roi

., Loh 24087  04.15
= (—1" _4B) = ! i +0,26)= 4091 Ix
AT TR P 2.15 ((0,42 +1,5%) !
I, L,h 240,87  08.15
Epo=—S(—2—+B,) = (——= +0,49)= 72,68 Ix
oL en? T 215 (087 +15Y)

Do roi tai diém P: E, = E,,+E,, =4091 + 72,68 = 113,59 Ix
D6 roi tai diém Q
E,=E,cosy =113,59.0,61 =77.69 Ix.
Bai 12.9. M6t den huynh quang ma hiéu TFP36 dai L = 1,2 m dugc treo & do cao

h=1,5 m so vdi bé mat lam viéc. Hay tinh d6 roi tai diém P trén bé mat lam viéc thing géc v6i
L > - P -~ N a ~ L N n . « . -
diém O ( nam ngoat doan AB) cach dau A ctta dén moét doan 1, = 3 va do roi tai diém Q trén

bé mat lam viéc, cach diém P moét khoang 1 = 1,6 m theo phuong ndm ngang.

O A B
| |

Hinh 12.11. Tinh todn do roi véi
ngudn sidng dudng bai 12.9

Gidi: Theo mi hiéu cua dén ta xdc dinh cdc tham s6: cong suit P = 36 W, quang thong F
= 2850 Im (bang 45.pl) [1]
Cudng d6 sdng cua den
F 2850

I. = = = 240,87 cd
986.L 9.86.1,2
Ta coi nhu dén duoc chia thanh 2 phén:
. i aae el : L 12
nura thir nhat ¢é chiéu dai dang tri L= 3 =—3— = 04m
ntra thir hai dai L,=L+L,=12+04=1,6m
L, 0,4
B, = arctg I arctg e = 0,26 rad. = cosP = 0,966
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B, = arctg % = arctg% = 0,82 rad. = cosP} = 0,683

/ 2
= arctg — = arctg —— = 0,911 rad, = cosy =0,61;
[ ST

X4c dinh cac thanh phan d6 roi

| , 415
Ero=it (g - 24087 0410 476)=40911x
2h L% +h? 2.1,5 (04° +1,5%)
Epo=it (L2l o 2087 LOLY  ggg)= 105,71 Ix
2h L7 + b2 215 (167 +15%)

Po roi tai diém P: E, = E,,- E,, = 105,71- 43,61 = 64,8 Ix
Do roi tai diém Q
E,=E,cosy =64,8.0,61 =44,32 Ix.

Bai 12.10. Hai dén huynh quang ma hiéu TFP36 dai L = 1,2 m dugc treo néi tiép nhau
& do cao h = 2 m so véi bé mat lam viéc. Hay tinh do roi tai diém P trén bé mat lam viéc thing
géc vai diém tiép giap cha 2 ddu bong dén va doé roi tai diém Q trén bé mat 1am viéc, cich diém

P mot khoang 1 = 2,6 m theo phuong ndm ngang.

A O B
L ﬁ ]

p

Hinh 12.12. Tinh todn doé roi v&i ngudn sang dudng bai 12.10.

Gidi:

Theo ma hiéu cia dén ta xdc dinh cdc tham s6: cong suidt P = 36 W, quang théng
F = 2850 Im (bang 45.pl) [1]

Téng chiéu-dai cha ca hai béng dén
Ly =2L=212=24m

Cuong do sang coa dén
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(. _F 23450
“T 986L 98624

=291,58 cd

12
B =B, = arctg% = arctg >~ = 0,54 rad. = cosp = 0.86

2,6
Y= arctg% = arctg 5 =0,915 rad, = cosy = 0,61;

D6 roi tai diém P trén mit phang lam viéc thing géc véi dén

I L.h :

2h 12 +h? 22 12%+2%H
E, = Eao +EBgo = 71,55 + 71,55 = 143,1 Ix;

Do roi tai diém Q

E,=E,cosy =143,1.0,61 =87,25 Ix.
* Bai 12.11. Thiét k& chiéu sdng cho moét nha xudng cd kich thuéc axbxH la 18x8,5x4m.
Coi tran c6 mau trang, tudng mau vang va san trai plastic.
Giai: Theo bang 12.7 ta chon do roi yéu cdu cho phong hoc la E,. = 100 1x. Theo biéu
dd Kruithof tmg véi do roi 100 Ix nhiét do mau cén thiét 1a 3000 "K s& cho moéi trudng sdng tién
nghi, vay ta chon dén huynh quang kiéu F36 W-C-W-DT8 dai 1,2 m véi quang thong F = 2850
Im c6 nhiét do mau 3OOOE'K va chi s6 hoan mau IRC = 85, cong suat Py = 36 W (bang 45.pl).

Chon loai den doi

ngam trong tran (2x F36W-C- < 18 >
W-DT8) c6 hiéu suit n = 0,6.

Gia thiét chiéu cao cua mat

bang lam viéc 1a h, = 0,8 m,

xdc dinh chiéu cao treo dén: z 85
. ST —_— e —_— ,

h=H-h,=

=4-0,8=32m; 125 ——

Chon ty s6 L/h = 1,5 ? 4.5 l

(bing 12.6.4) > g

Khoang cach giifa cac
dn L =1532=48m,

inh 12.13. Mat bang chiéu sdng bai 12.11
chonL = 4,5 m. Hin At bang g
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Ta b tri 3 hang dén theo chiéu doc va 4 hang theo chi¢u ngang (hinh 12.13)
Nhu vay khoang cich theo chiéu ngang La L, = 3 m va theo chiéu doc 1a L, = 4,5m;

Kiém tra theo diéu kién:

L, L, .L, L,
— < gL — Va < < ,
3 q 2 3 P 2
45
4;552,255 : 5 2<15<>

Vay dam bao yéu cau vé do dong déu ciia chi€u sang.
S6 luong dén t6i thiéu sé 1a N, .= 12;
Hé s6 khong gian

K. = ab 1885
% ha+b) 32(18+85)

Can c\ vao dac diém ciia noi that chiéu sang c6 thé coi hé sd phan xa ciia tran, tudng va
san tuong ung la 70:50:30. Tra bang 47.pl[1] phu luc tmg véi cdc hé sO phan xa dd néu va hé so
khong gian 1,76 ta tim duoc hé s6 loi dung k,, = 0,455;

He s6 du trit 1dy bang k,, = 1,2
Xac dinh quang théng tong

£ ExSky _ 100188512 oo oo
2T nk, 0,6.0,455 ’

S6 luong deén can thiét

F
6725275
F,  2.2850

chonN=12=N_. =12
Vay s0 luong dén thue chon sé 1a 12 dén.

Do roi thuc t€

F,Nnk, 2.2850.12.0,6.0,455
E = Jd W _ . : =
a.bk, 18.8,5.1,2 10171 1x > E,

e

Nhu vay hé thong chiéu sdng dam bao yéu cau thiét ké.
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3. BAI TAP
12.1. Mot ngon deén dién 150 W/220V treo & do cao 1,65 m so véi bé mat 1am viéc,
phdt quang theo moi huéng véi F = 2200 Im. Hay xac dinh: O—
™~
a- Do roi trén bé mat lam viéc tai diém 1 thing goc véi den FS( &

b- D6 roi tai diém 2 cich diém 1 13 1,2 m theo phuong nim h
ngang l

c- D6 chéi ciia quyén sach tai diém 2, biét p = 0,75. e ] _’| 2

d- Dat béng dén trong qua cau thuy tinh md ¢6 duong kinh la

0,27 m v6i hé s6 truyén sang t = 0,85, xdc dinh do chéi clia qué ciu nay.
12.2. Mot ngon dén dién gobm 2 béng den soi dot 60 W/220V treo 6 do cao 1,45 m
so v6i bé mat lam viéc, phédt quang theo moi hudng véi F = 2x740 Im. Hay xdc dinh:
a- Do roi trén bé mat 1am viéc tai diém 1 thang géc vé6i dén
b- D6 roi tai diém 2 cach diém 1 12 1 m theo phuong nim ngang.
c- Do choéi cia bé mat tai diém 2, biét p = 0,75.

d- Pat béng dén trong qua cdu thuy tinh md ¢é dudng kinh 1a 0,32 m vdi hé s6 truyén

sing t = 0,85, xdc dinh do chdi cia qua cau nay.

12.3. Mot ngon dén dién gom 1 béng dén Halogen 300 W/220V treo & d6 cao 3,2 m so
véi bé mat lam viéc, phdt quang theo moi huéng voi F = 68000 Im. Hay xac dinh:

a- Do roi trén bé mat lam viéc tai diém 1 thing géc véi dén.
b- Do roi tai diém 2 cach diém 1 12 5 m theo phuong nam ngang.
c- Do chéi clia bé mat tai diém 2, biét p = 0,65.

12.4. Mot ngon dén dién gom 2 bong dén Halogen 80 W/220V treo 0 do cao 3 m so véi
bé mat lam viéc, phat quang theo moi huéng vdi F = 2x5400 Im. Hay xac dinh:

a- Do roi trén bé mat lam viéc tai diém 1 thang goc véi dén.
b- Do roi tai diém 2 cich diém 1 1a 5 m theo phuong nam ngang.
c- Do chéi clia bé mat tai diém 2, bi€t p = 0,65.

12.5. Mot dén huynh quang dai L = 0,6 m ¢ cong suat 20 W véi hiéu suat phdt quang

n = 55 Im/W, dugc treo & do cao h =1,5 m so v6i bé mat lam viéc. Hay tinh do roi tai diém P
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trén bé mat Jam viéc thang géc véi den va do roi tai diém Q trén bé mat 1am viéc, cdch diém P

mot khoang / = 1,6 m theo phuong ném ngang (coi dén khuéch tan hoan toan).

12.6. Mot den huynh quang ma hiéu F36W-C-W-DT8 dai L = 1,2 m dugc treo & do cao
h =1,64 m so v6i bé mat 1am viéc. Hay tinh do roi tai diém P trén bé mat lam viéc thing géc véi
dén va do roi tai diém Q trén bé mat lam viéc, cich di€ém P mot khodng /= 2 m theo phuong nim
ngang.

12.7. Mot ngon dén goém 2 bong huynh quang ma hiéu F18W-C-W-DT8 daiL = 0,6 m
duoc treo & do cao h =1,66 m so v6i bé mat lam viéc. Hay tinh do roi tai diém P trén bé mat lam
viéc thing géc v6i den va do roi tai diém Q trén bé mat lam viéc, cdach diém P mot khoang

[/ = 1,8 m theo phuong nam ngang.

12.8. Mot dén huynh quang ma hiéu Philip.65 dai L = 1,2 m dugc treo 8 do caoh = 1,8
m so vdi bé mat lam viéc. Hay tinh d6 roi tai diém P trén bé mat 1am viéc thang géc véi diém O
cdch dau A clia dén mot doan /., = 0,3 m va do roi tai diém Q trén bé mit lam viéc, cich diém

P mot khoang / = 2,2 m theo phuong nam ngang.

12.9. M6t den huynh quang ma hié¢u Philip.110L = 1,2 m dugc treo 3dé caoh = .8 m
so v6i bé mat lam viéc. Hay tinh do roi tai diém P trén bé mat 1am viéc thing géc véi diém O
(ndm ngoai doan AB) cdch ddu A clia dén mot doan /,, = 0,65 m va do roi tai diém Q trén bé

mat lam viéc, céch diém P mot khoang /= 2,2 m theo phuong nim ngang.

12.10. Hait den huynh quang ma hi¢u FI8W-C-W-DT8 dai L = 0,6 m duogc treo noi tiép
nhau ¢ do cao h = 1,7 m so v&i bé mat lam viéc. Hay tinh do roi tai diém P trén bé mit lam viéc
thang géc vdi diém ti€p gidp clia 2 ddu bong den va do roi tai diém Q tren bé mat lam viéc, cdch
diém P mot khoang / = 1,6 m theo phuong ndm ngang.

12.11. Thiét k& chi€u sdng ndi thit cho mot co s& ¢é kich thude va dic diém cho trong
bang. S6 li¢u 13y theo chif cdi clia tén nguoi thiét ké: Chit cai dau tien ca tén Ho 14y theo c6t 2
Hai chir céi cua tén dém lay s6 liéu & cot 3 + 4; Hai chif cdi cia Tén ing véi so liéu & cac cot

va 6.
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Bdng 1. S6 liéu thiét ké chiéu sang

Alpha o o Kich thuéc . m
be Dac diém noi that
a b H by,
I 2 3 4 5 6
A Van phong 18 12 3,9 - 0.8
A Phong thiét ké 20 13 4.2 0.7
A Phong tranh 22 12 3.8 0,75
B Phong doc 16 8.5 4 0.92
C Giang dudng 17 9.5 4,1 0.9
D Phong thi nghiém 21 10 4.5 0.8
b Phong cho 26 12 3.98 0.83
E Phong doc 18 8.6 3,86 0.84
E Giang duong 24 12 4,12 0,85
G Nha xudng 22 11.3 3.88 0.8
H Van phong 15.8 8.6 4.5 0.81
I Phong thiét ké, vé 22.5 9 3,7 0.82
K Phong cho 21.6 8.5 4,12 0,9
L Van phong 23 12.6 4,08 0,78
M Phong thiét ké 26.8 13.5 4,33 0.76
N Phong tranh 21 10 3,95 0.83
0O Phong doc 20 9.6 3.88 0.8
o Phong cha 19 8.5 3,78 0.9
O Phong doc 18.6 8 4,08 0.84
P Giang duong 17.5 12 4,15 0,85
Q Nha xudng 20.5 11 4,2 0.84
R Giang dudng 22 10,8 4.5 0.82
S Nha xudng 24.6 11,7 4.18 0.8
T e Nha an 23.2 12,4 3.86 0.8
U Phong cho 16.7 11.8 3,96 0,83
U Phong doc 18.6 9.6 4.08 0,81
\' Giang dudng 23.6 10 4,36 0,815
X Nha xudng 24 12,4 4.52 0.823
Y Giang dudng 20 10.6 4,05 0.805
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Chuong 13

AN TOAN PIEN

1. CO SO LY THUYET
1.1. Phan tich mang dién duéi géc do an toan
1.1.1. Mang dién don gidn

a. Cham vao 2 cuc cia mang dién don gian
Dong dién chay qua co thé ngudi khi cham vao 2 cuc cia mang dién don gian

_U (13.1)

In
g b4
R,
trong dé: U — dién dp ciia mang;
R, — dién tr& co thé ngudi.

b. Cham vao I cuc ciia mang dién don gian cé trung tinh cach ly voi ddt

Dong dién chay qua co thé ngudi

U, UR U
I, =——= = , (13.2)
R, R,Ry+R, ) 2R +R,
trong do6: R, — dién trd cach dién ;
R,, — dién tr& tuong duong clia mang song song;:
R R..R,
) _Rng +R1 (133)
Trong trudng hop dién trd cach dién bi hong R, =0
[ = U
ng 2R, (13.4)

346



¢. Cham vao mang dién don gidn 1 ddy ¢6 trung tinh néi dét

Dong dién chay qua ca thé ngudi

U, UR
[=——"= ! (13.5)
R,, RLR,+R R/ +R R,
Do R, nh6 hon rét nhi€u so véi R, va R, nén ta c6 thé viét
U
Ing = R—' (136)
ng
R, — dién trd cha hé thong noi dat;
R, —dién tr& cdch dién cua day dan;
R,, —dién trd co thé ngudi;
R,, — dién trd tuong duong ciia mach song song:
R_R
Rld = e
R, +R,
d. Cham vao ddy ngugi ciia mang dién 2 ddy trung tinh néi dat
* (J ché& do 1am viéc binh thudng
Dong dién chay qua co thé nguoi
U, :
In| — ng — I|V Rah (137)
* R, R,

trong do: I, — dong dién lam viéc ;
R, - dién tr& clia doan day tinh tir ngudn dén diém tiép xdc.

* Trong trudng hop c6 ngdn mach xdy ra & thoi diém ti€p xic thi dién 4p trén day trung
tinh bing mot phan hai dién 4p pha bdi vay dong dién chay qua co thé ngudi lic nay 1a

U
I, = (13.8)
" 2R

ng

1.1.2. Mang dién 3 pha
a. Mang dién 3 pha trung tinh cach ly

Dong dién chay qua co thé ngdi khi tiép xidc vdi | pha
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L (13.9)
® 3R, +R,

bién trd cach dién toi thiéu

R, = £—3Rng (13.10)

ng
Trong trudong hop ¢é ngan mach 1 pha néu cham vao pha lanh thi gia tri dong di¢n chay

qua co thé ngudi ltc nay s& tang 1én can 3 1an & ch€ do mang dién lam viéc binh thudng.
b. Mang dién 3 pha trung tinh néi ddt

Dong dién chay qua co thé nguoi khi tiép xiic vdi 1 pha

Uy

[ =—— (13.11)
* R, *+R,
R, dién tr& ctia hé théng noi dat
Do R, << R, nén
Uy .
Lo =2 (13.12)

1.2. Tinh toan hé théng noéi dat bao vé

1) Xdc dinh trd ndi dat theo yéu cau

Pac diém mang dién R, Q
Mang cao dp véi [ ;> S00A 0.5
Mang cao dp vdi I, <500A 4
Mang cao 4p 250
R=
Iy
NG6i dat chung cho ca 2 mang cao 4dp va ha dp 125
L
Thba tiéu thu co S, 2 100 <4
Thba tiéu thu c6 S, <100 <10

2) Dién trd ndi dat nhan tao

N&u c6 thé tan dung dugc dién tro néi dat tu nhién R,, thi hé théng néi dit nhan tao s
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chi phai xay dung véi dién rd R, 1a

R,..R
R — In d
"R, R, (13.13)

3) Chon coc va xdc dinh dién trg cua chiing

Loai cuc tiép dia So dé Biéu thiic
Coc tron duong kinh d dai / cm,
déng sau H
dng sau ? ; H
h=H+é h R, =
L(In2 +lln 4h + [)
2nl - d 2 4h -1
1/2 (13.14)
v\ v
Thanh det réng b dai L cm h ;{
b 2
’ R nga = L In &
| 2rn! bh
L a
(13.15)
Néu dung thép géc ban rong b thi thay vao biéu thic gid tri d =d,, =0,95b;
Pién tré suat cua dat p = p,. k;;
py- dién tré sudt clia d4t do & diéu kién chuén ;
k, —hé s6 phu thudc vao diéu kién do.
4) So bo xac dinh sd lugng coc
R
n = R‘M (13.16)
5) Dién trd cha hé théng n6i dat nhan tao c6 tinh dén thanh n6i
R'nga 'Rn.t
R, =7 (13.17)
R nga -Rn.l
R’,,- dién tré thanh ndi c6 tinh dén heé sd str dung
R
R' = nga (13.18)

nga =
npa

R,. - dién trd thanh n6i xdc dinh theo biéu thic (13.15) ;
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Noga D€ $6 sir dung clia thanh n6i ngang phu thuoc vao ty s6 /, /I va s6 lugng coc n, ;
I, — khoang cach giira coc.

6) Xéc dinh s6 lugng coc chinh thic

ne Rew (13.19)

NeocR .
Neoe - D€ 86 s dung clia coc phu thudc vao ty s6 /, / va s6 lugng coc n,.
7) Kiém tra hé théng néi dat theo diéu kien 6n dinh nhiet
Tiét dién t6i thiéu cha thanh n6i

F =I$)£ ' (1320)
in C

trong d6 : ['", —dong ngdn mach 1 pha chay qua he théng nadi dat, A;
t, —thdi gian ton tai cha dong dién chay trong dat s;
C - he s6 phu thudc vao vat liéu l1am tiép dia (d6i véi thép C = 74).
Diéu ki¢n 6n dinh nhiét 1a 1a F,,, <F,, = a.b mm’.
1.3. Bao vé noi day trung tinh
Dong dién chay trong mach khi c6 noi ddy trung tinh

M _
I, =

’ -(13.21)

trong d6 : U, - dién 4p pha ;
Z;, Z, - dién trd day pha va day trung tinh.

Dién dp luu trén day trung tinh

U,z
U =%, = —""—% (13.22)
) ) Z; +Z,
U.Z, U
NéuZ =Z,thi U, = (20 >
=2y =7 47, 2 (13.23)

1.4. Noi dat lap lai -

Dong dién chay qua cdc dién trg n6i dat khi c6 hién tugng cham masse trong trudng hop
c6 noi dat 1ap lai
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Uy

[,=—T"k (13.24)
Ry +R,
trong d6 : U, - dién dp trén vo thiét bj ;
Ry, dién trd cuia h¢ théng n6i d4t chinh tai nguén (tram bién dp) ;
R, - dién trd néi dat lap lai.
Gid tri dién 4p 1ai diém trung tinh U, va trén vo thiét bi U,
U,.R
U| =Rd|’ld= — ko (13.25)
Ry +Ry,
U, R,
U,=Ry,l,= —+ 42 (13.26)
a + Ry
khi. Rd1=Rd2th1U| =U2= ﬁ = &.
2 4
Vi tri X noi dién ap dat gid tri O
uU,.l
= . (13.27)
u,+U,

I — chiéu dai doan day tir nguén dén thiét bi.

Dién trd cia hé thong noi dat lap lai thuong 16n hon dién tré cia hé théng n6i dat bao vé

| cap

R, Q 0.5 4 10
Ry 4 10 30

2. BAI GIAI MAU

Bai 13.1. Hay x4c dinh dong dién chay qua co thé ngudi khi cham vao 2 cuc clia mang
dién don gian 220V, biét dién trd clia co thé nguoi 1a R, = 1,25 kQ
Giai: Dong dién chay qua co thé ngudi duge x4c dinh theo biéu thic -

=L=2@-=176mA.

" R 1,25

ng
Bai 13.2. Hiy xic dinh dong dién chay qua co th€ ngudi khi cham vao | cuc clia mang
dién don gian 220 V trung tinh cich ly, bi€t dién tré cach dién la R, = 22 kQ va dién trd co thé
nguoi 1a R, = 1,25 kQ. Dénh gid mic do nguy hiém.
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Gidi: Dong dién chay qua co thé ngudi dugc xdc dinh theo bi€u thiic

U 220

[ - - = 8,98mA
* 2R, +R, 2125+22

Nan nhan da bat ddu kho cir dong.

Bai 13.3. Hay xdc dinh dién trd cich t6i thi€u dé dam bao an toan khi bat ngo cham vao
mang dién don gian 220 V ¢6 trung tinh cach ly, coi dién trd co thé ngudi bang 0,85 kQ .

Gidi: Dién tr& céch dién t6i thiéu 1a dién trd ma dam bao dé néu cham vao thi dong dién
chay qua co thé ngudi sé phai ¢6 gid tri nho hon tri s6 an toan 1a 10 mA

R, =2 — 2R, = 220 5 0,85 =203kQ.
10

ny
Bai 13.4. Hiy xic dinh dong dién chay qua co thé ngudi khi cham vao day nguéi cla
mang dién don gian 220V véi trung tinh ndi dat, biét dién trd cua mang dién tir nguén dén diém
ti€p xiic 1a R, = 0,83 Q, dong dién lam viéc chay trén dudng diy la I,, = 9,5A, dién trd co thé
nguoi R, =1,25kQ .

Giai: Trudc hét ta xac dinh do roi dién 4p trén day trung tinh
AU =1,R, =9,5.0,83 = 7,88V
Dong dién chay qua co thé ngudi ¢ gid trj
_ AU _ 788
" R 1,25

ng

=6,31mA .

Bai 13.5. Hay xac dinh dong dién chay qua co thé ngudi khi cham vao day ngudi clia
mang dién don gidn 220V véi trung tinh ndi dat, bigt dudng day tir nguén dén diém tiép xic
dugc lam bang day A-25 (r,= 1,28 va x,, = 0,35 Q/km) chiéu dai / = 0,65km.Phu tai cudi dudng
day 1a S=5,45kVA, dién trd co thé ngudi R,, = 1,25 kO .

ng

Gidi: Truée hét ta xdc dinh dién trd cia dudng day

Z=Z,l= 12 +x2.1=1/128% +035%.0,65=0,862 Q
Dong dién 1am viéc chay trong mach

_ S 545.10°

=2477A ;
U 220

Iv

Hao tén dién ap trén day trung tinh

AU=1,7Z2=24770,862=21,37V
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Dong dién chay qua co thé ngudi 6 ché do lam viéc binh thudng

_ AU 2137
"R 125

ng

I =171mA.

Bai 13.6. Mot mang dién don gian 220 V trung tinh néi dat cung cap cho phu tai cong
sudt 9,35 kVA. Hay xdc dinh dong dién chay qua co thé nguoi khi cham vao day ngudi ¢ ché do
lam viéc binh thudng va ché do su cé ngan mach, biét dién tré cua duong day la R, = 0,42 Q,
=1,35kQ .

dién trd co thé ngudi R,,

Giai: Trude hét ta xac dinh dong dién & ché do lam viéc binh thudng

S5 B0 4 sa
U 220

v

D6 roi dién ap trén day trung tinh
AU=1,R,=42,50,42 =1786V
Dong dién chay qua cd thé ngudi & ché do lam viéc binh thudng

AU 1746
f, =20 %0 y3oma
R, 135

ng

Dong dién chay qua co thé ngudi & ché do su ¢6 ngan mach

U 220

e = = = 84,61mA .
* T 2R,, 2135

|

Bai 13.7. Mot mang dién don gian 127 V trung tinh néi dat cung cdp cho phu tai cong
suat 6,25 kVA. Hay xac dinh dong dién chay qua cd thé nguoi khi cham vao day nguéi o ché do
lam viéc binh thuong va ché do su co ngan mach, biét day trung tinh 1a loai A-25 c6 chiéu dai

! = 326 mét, dién trd co thé nguoi R, = 1,15kQ .
Trudc hét ta xdc dinh dién trd cua duong day

Z=Z0= Jr2 +x21=4128 +0,352.0326=0432Q

Dong dién lam viéc chay trong mach

S  625.10°
II\.f = =5

U 127

=4921A;

Hao t6n dién ap trén day trung tinh
AU=1,7Z=4921.0432=2129V

Dong dién chay qua co thé ngudi & ch€ do lam viéc binh thuong
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AU 2129
"R 1,15

ng

=18,5ImA

Dong dién chay qua co thé ngudi & ché do sur c6 ngan mach

R U v
" 2R, 2.LI5

=5522mA .

Bai 13.8. Hay xic dinh dong dién chay qua co thé ngudi khi cham vao 1 day pha cia
mang dién 3 pha 380V trung tinh cdch ly & ché do lam viéc binh thudng va ché€ do sy c6 ngan
mach & mot pha khéc, biét dién tr& cdch dién R, = 45 kQ va dién trd co thé nguoi 12 1,25 kQ.

Gidi:
a. Dong dién chay qua co thé nguoi khi cham vao 1 day pha & ché do l1am viéc binh
thudng

L. 3U. 3220
" 3R, +R, 3.125+45

=13,54mA .

b. Khi ¢6 su c6 ngan mach & mot pha nao dé thi dién dp cua cdc pha con lai s€ tang lén

J3 lanvi vay liic nay dong dién chay qua co thé ngudi c6 gia tri

. 343U, _ 3.3.220 23 45mA
® 3R, +R, 3.125+45

Bai 13.9. Hay xac dinh dién tr¢ cich dién t6i thieu R, dé dam bao an toan cho ngudi
khi cham vao day pha cia mang dién 3 pha trung tinh cach ly, coi dién tr& co thé ngudi la 0,85
kQ.
Gidi: Gid tri 161 thiéu cha dién trd cach dién
3.U 3.22
= T 3R, = TO -3.0,85=63,45k2.

ng

Rcd

Trong thuc t€ v&i d6 duy trit nhat dinh gié tri R, thudng phai 16n hon nhiéu l4n.

Bai 13.10. Hay tinh toan ndi dat cho tram bi€n dp cong suat 320 kVA dat trén mot khu
dat c6 dién tich 5,6x8 m, dién trd cla hé théng ti€p dia tu nhién 12 R,,,‘= 45 €, dién trd suat cia
dat la p, = 0,45.10'Q.cm do trong diéu kién am uét (k=2 va k,,, = 3); Cudng do dong dién
ngin mach mot pha chay qua hé théng ti€p dia 1a I'',= 360A, thoi gian t6n tai ciia dong ngén
mach la t =1,5 gidy.
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Gidi:
Nhur da bi€t, dién trd néi dat cho phép déi véi tram bién dp ¢6 cong sudt >100 kVA la
R,;=4 Q. Trudc hét ta xdc dinh dién trd ti€p dia nhan tao

_ R!n.'Rd _ 454
il Rm -Rd 45_4

=4,390Q

Chon coc ti€p dia bing thép tron dai / = 2,5 m, dudng kinh d = 6 cm déng sau cach mat

dat h = 0,5 m. Dién tro ti€p xic cua coc nay c6 gid tri

Chiéu sau trung binh ctia coc h, = h + L. 50 + ? =175 cm;
2

k 4h 4
- coch (ln—z—l +lln b +I _20,45]0 (In

2.250+ ] In 4.175+250
2nl d 2 4h, -1 2314250 6 2 4.175-250

)=25,39Q

e T

So bd chon s6 luong coc

n Lo ’ 5 8 ho 6
—_ —_— —_ N ( I l —_—
R , - n CQC

n.t
S6 coc nay duge déng xung quanh tram bién dp theo chu vi
L =2(56+8)=272m
Khoang cach trung binh giita cic coc 1a /,=L/n =272/6 = 4,53 m;
Tra bang 49.pl. [1] tmg véi ty & I/l = 4,53/2,5 = 1,81 va s6 luogng coc la 6, ta xdc dinh

dugc hé s6 1gi dung cla céc coc tiép dia la n,,,. = 0,72, s6 loi dung cua thanh néi n,,,=0,47. Chon
thanh néi ti€p dia bang thép c6 kich thudc bxc = 50x6 cm. Dién trd tiép xtic cla thanh ndi ngang

KogaPo | 217 3.045.10° | 2.2720°

i = n = n =9,1Q
: 27l b.h  2.3,14.2720 5.50

R

Pién trd thuc t€ cta thanh néi ¢é xét dén hé so loi dung 1, la

Rl] xd
) TR TS
Noga 0,47

R‘)

nga

Dién trd can thiét cha hé thong ti€p dia nhan tao cd tinh dén thanh ndi ngang va dién trg
ti€p dia tu nhién la
. R..R, 1934439
Ry tein = ot
R -R.,,  1934-439

npy

=5,68Q

S6 luong coc chinh thirc la
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R.. 25,39
.

o= = = 6,2 coc chon n, =7 coc.
N R’y 0,72.5,68

Kiém tra do 6n dinh nhiét cta hé théng ti€p dia

t,
F,, = [ ‘{; = 360. ‘/;—f =596 < S,, = 50.6 = 300 mm?’

L
Viy hé théng ti€p dia thod min vé diéu kién 6n dinh nhiét.

Bai 13.11. Hay tinh todn n6i dat lap lai cho mang dién ha ap duogc cung cap tir tram bién
4p cong suat 50 kVA, dién trd sudt cua dat 1a p, = 2.10°Q.cm, do trong diéu kién am u6t (k,, =2
va kngu = 3)'

Gidi: Nhu da biét, dién trd néi dat cha tram bién dp cong suat nho hon 100 kVA 1a 10Q,
do d6 dién trd ndi dat lap lai cho phép 1dn hon dién trd cia hé thong noéi dat cia tram bién 4p

mot cép, tic la R;=30 Q.

Chon coc tiép dia bang thép tron dai / = 2,5 m, dudng kinh d = 6 cm déng sau cach mit
dat h = 0,5 m. Dién tr& ti€p xic cta coc nay cé gid tri

Chiéu sau trung binh clia coc hy, =h + L 50 + 20 _ 175 cm;

2 2

k 4h / ¢

!
RUUC ~ - T e o~
“T 2mi 0 d 2 4hy,~0 2314250 6 2 4175-250

)=112,83Q

So bo chon s6 lugng coc

R, 11283

COC

R, 30

n= =3,76 chonn=4coc
S6 coc nay dugc déng theo day khoang cdch nhau béng chiéu dai coc, vay tong chiéu
dai thanh néi s€ la
L=325=75m

Tra bang 49.pl. [1] tmg v6i ty 1 /,// = 1 va s6 luong coc 1a 4, ta xdc dinh duoc hé s6 loi
dung cta cic coc ti€p dia 1= 0,69, s6 10i dung cua thanh néi n,,, = 0,45. Chon thanh néi tiép
dia bang thép c6 kich thuéc bxc = 50x4 cm. Dién trd ti€p xic cia thanh néi

_ KoPo | 217 3.2.10* . 2.500°

Rn'a— n = | = .
2 0L bh 2314500 " 550 - 113664

Dién tr¢ thuc € cia thanh n61 ¢6 xét dén heé s6 1gi dung 1 1a
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R, =

nga

R, 113,66

Moy

=252,59 Q

0,45

Dién tro cén thi€t cha hé thong tiép dia nhan tao ¢6 tinh dén thanh noi ngang

’
n

R Ry 252,59,66.30

nga

_R‘J

252,59 - 30

S6 lugng coc chinh thiic 1a

Kiém tra d¢ 6n dinh nhiét ciia hé théng tiép dia

COU

113,66

n.=

ot

N R, 0,69.34,04

= 34,04 Q

=48 coc. Ta chon s6 lugng coc 1a 5

T, J
Fo = I g =465 YO8 _ g 65 =504 = 200 mm?

t

Vay hé thong ti€p dia thod man vé diéu kién on dinh nhiét.

Bai 13.12. Mot mang dién ha 4p 380V dai 0,7 km, c¢6 day pha va day trung tinh 12 A-25
dugc cung cap tir tram bi€n 4p cong suat 180 kVA. Puong day duge bao vé bai cdu chay vai

dong dinh muic la [, .. = 30A. Hay tinh todn bao vé néi day trung tinh va xéc dinh biéu dé phan

bo dién dp trén day trung tinh.

Gidi: Can ci vao cong suat cla tram bién dp ta ¢6 thé xdc dinh dugc dién trd cla hé

thong noi dat chinh tai tram bién dp 1a Ry, = 4 Q va dién tr& cua hé thong noi dat lap lai & cudi
duong day 1a Ry, = 10 Q. Tra bang 17.pl. [1] xdc dinh dién trd cla day dan

Day dan

r, Q/km

x(l

Z,

2=2,1.Q

AC-25

1,28

0.35

Jre +x2 = 1,287 +0357 =1,33

1,326.0.7 = 0,928

Trong trudng hop chi ¢é béo vé noi dat don thuan thi khi ¢6 ngan mach 1 pha cham

masse dong dién s& chay trong mach khép kin qua 2 he¢ thong ti€p dia

L,

U, 220

} Rdl+Rd2 =4+10

=15,71A;

Dong dién nay khong thé 1am cho cdu chay tdc dong vi [, <30 A

Dong dién ngan mach mot pha

ay _

U, 220

“ T Z, vZ, 0928+0928

=148A;
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Dong ngén mach mot pha nay 16n gin 5 lan dong dinh mic cia cdu chay vi vay day

chay s& tdc dong cit mach ra khoi nguén bao vé an toan cho ngudi va thiét bi.
Gi4 tri dién 4p luu trén vo thiét bi khi ¢6 ngan mach cham masse

U= /"7 =148.0928 =110V

Uy

Khi c6 néi dat lap lai dong dién chay w2

trong dat
U, 110 ‘
R, +R,  4+10 0,16
lel

Gia tri dién ap luu trén vo thié€t bi luc nay Hinh 13.1. Biéu dé phan bo dién dp

s& la trén day trung tinh.

U, =I.R;,=7,86.10=78,6 V
Gia tri dién 4p trén diém trung tinh
U, =I,R, =7.864=31,42V

Vi tri diém X trén day trung tinh noi dién dp dat gia tri O

U 31,4207
T U, +U, 31,42+786

X =(,16km

3. BAI TAP

Bai 1. Hay xdc dinh dong dién chay qua co thé ngudi khi cham vao 2 cuc cua mang dién
don gian 220V, biét dién tro clia co thé ngudi la R,, = 1,5 kQ.

Bai 2. Hay xdc dinh dong dién chay qua co thé ngudi khi cham vao 1 cuc cua mang dién
don gian trung tinh cach ly, biét dién trd cich dién 1a R, = 20 kQ va dién tr& co hé ngudi la R,
= 1,5 kQ. Danh gia muc d6 nguy hiém.

Bai 3. Hiy xéc dinh dién trd cach 16i thiéu dé dam bao an toan khi bat ngd cham vao
mang dién don gian 220 V c6 trung tinh céch ly, coi dién trd co thé ngudi bang 1,7 kQ.

Bai 4. Hay x4c dinh dong dién chay qua co thé ngudi khi cham vao day nguoi cia mang
dién don gidn 220V v6i trung tinh ndi dat, biét dudng day tir ngudn dén diém tiép xiic duge lam

bang day A-25 (r,=1,28 va x, = 0,35 Q/km) chiéu dai / = 0,68 m. Phu tai cudi dudng day la
S=75kVA, dién trg co thé ngudi R,, = 1.3kQ .
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Bai 5. Hay xéc dinh dong dién chay qua co thé ngudi khi chan vao 1 day pha cua mang
dién 3 pha 380V trung tinh cich ly & ché do a, lam viéc binh thudng va b, ché do su c¢d ngan
mach & moét pha khéc, biét dién trd cach dién R, = 30 kQ va dién tr& co thé nguoi 1a 1,5 kQ.

Bai 6. Hay tinh todn ndi dit cho tram bién dp cong suat 250 kVA dit trén mot khu dat
c6 dién tich 7x8 m, dién trd cua hé thong tiép dia tu nhién 1a R, = 27,6 Q, dién trd suat cha dat
la py = 1,24.10°Q.cm do trong diéu kién trung binh (k, ,.=1,5 va K, .o = 2); Cudng do dong dién
ngin mach mot pha chay qua hé théng ti€p dia 1a I'",= 450A, thdi gian t6n tai cla dong ngan

mach la t =2 giay.

Bai 7. Hay tinh todn n6i dat lap lai cho mang dién ha dp dugc cung cap tir tram bién dp
cong suit SO kVA, dién trd suat clia dat 1a p, = 0,65.10°Q.cm do trong diéu kién am uét (k, ., =2

Vé. l{I.ng_a = 3)

Bai 8. Mot mang dién ha 4p 380V dai 0,82 km, c¢6 day pha la A-70 va day trung tinh la
A-35 dugc cung cap tir tram bién 4p cong sudt 560 kVA. Dudng day duoc bao vé bdi cau chay
v6i dong dinh muc 1a I, = 40A. Hay tinh toan bao vé néi ddy trung tinh va xdc dinh biéu do

phan bé dién 4p trén day trung tinh.
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Phan 11
Thiét ké cung cap dién
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poan 1

THIET KE CUNG CAP PIEN CHO XUGNG SUA CHUA THIET BI

Thi€t k€ mang dién cung cdp cho mot xudng sita chifa thiét bi dien goém cac thiét bi (tir

1 dén 15) cho trong bang 1.1.btl, cong suat clia cc thiét bi (kW), kich thudc ciia phan xudng:

dai-rong-cao (mét). Ngudn dién cach nha xudng mot doan 1, (mét). Do roi yéu cdu cua chiéu

sdng phan xuong E, (Lux) cho trong bang 1.2.bil, duoc 1ay theo chif cdi ddu tién cla tén ngudi

thiét k€. Hao ton dién dp cho phép tir nguén dén ddu vio clia céc thiét bi dung dién AU, = 2,5%.

Hé s6 cong suat can nang 1én la cose = 0,93. Thoi gian hoan von T, = 8 nam, hé s6 khau hao

thiét bi ky, = 6%; Thoi gian st dung cong suat cuc dai Ty, = 3500h. Cong sudt ngan mach tai

diém dau dién S, = 2,65 MVA,; Thoi gian t6n tai clia dong ngan mach t, = 2,5s. Hé s6 cong sudt

va hé s sir dung cuia cac thiét bi cho trong bang 1.2.btl.

Bdng 1.1. btl.

S6 liéu thiét ké cung cdp dién cho xudng sita chira thiét bi dién

8| kthuéc | E,.. [ 1/, Cong sudt cha céc thiét bi , kW

| éaxb H|Lux mét| 1 |2|3]| 4 5 6 | 7 8 9 |10 |11 12|13 |14] 15
A|22x20(45| 100 {353 |4 |4 | 3 | 1.2 ] 1 (065085 7 [28|3|45|28]| 7|28
B|25x23| 4 | 50 [ 40|35/ 3|4 |38 |2x1,2| 1 |0,65/085|65(28(35/45|28|0]32
C|26x20|4.6| 60 [ 50| 3 (3,5/3,5/32| 1.2 | 2x] |065(085| 7 (28 |3 | 4 |28|7 |28
D|20x34| 5 | 100 | 62 |3,5(3,2{4,5| 3.8 |2x1.2| 2x1 |0,65| 0,85 | 6,5 | 2.8 3.5/ 45 |28 | O | 3
D(24x22143| 50 |55(32| 3|4 |35| 12 |2x1(065f O |[45]|28 (3545|160 | 4

. |E|26x28{42| 60 [45|3.5/ 3| 4 |3.8[2x1.2| | |065/085(|65|28(35 4 |28|5 3.2
G|24x2814.5| 50 | 503.5/3.6/4,5| 3 |2x1.2{2x1 | O | 085 (65|28 (35(45|28| 7 |28
H|23x26|4,3| 100 | 40 |3.5(3,8| 4 | 3 |2x1,2| 1 |0,65/0.85| 6 (2,8 (35{45|28|0| 3
1122x20(4.0| 100 | 43 | 3 (3,645 3,5 |2x1,2|{ 2x1 |0.65/ 085 | 5 |28 |3 | 4 |28 |7 |28
K|25x23|4.5] 50 |5413,5|3.6/45| 3 | 1.2 |2x1 | 0 |085|45|2813,5/45|28|7]3.2
L|26x20|4.6| 60 |47 13,5/ 3 |4.5| 4 |2x1.2| 2x1 |0.65/ 0,85 |6,5|28 (3,5/45| 18| 5|28
M|20x34 (42| 100 | 32 |3.5/3.6/4,5| 3,5 |2x1.2| 2x1 | 0 | 085 | 5 |2.8(35/45 (28| 7| 3
N|14x32(4.3| 50 | 45| 3 |3.6] 4 | 3,8 |2x1.2| 2x1 |0,65/ 0,85 | 65|28 |35 4 |28]5 | 4
0[16x38(4.4| 100 | 58 |3.5|3,6/4.5| 3 |2x1,2|2x1 | O 1 085 |65 |28 |4 |45]|28 7|32
P|22x20/46| 100 [35|3 (4|4 | 3 |1x1,2] 1 |065/085 | 7 |28|3 |45 28|7 |28
Ql12x28|4,7] 50 |45|3 |4 (35 3 | 12| 1 |065/085] 5 |28|3[45|28)|6 |28
526){20 48| 60 | 50| 31(3.5/3.5(32| 1.2 | 2x1 [065{085| 7 |28 |3 4 |28|7 |28
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Bang 1.1.btl. (1iép theo)

S|20x34(5,0| 100 | 62 |3,5|3,2|4.5| 3.8 |2x1.2| 2x1 |0,65/ 0,85 | 6,5 |28 (3,5/45 (28 |0 3
T|24x22|5.0] 50 | 553234 (35| 1.2 |2x1]|065( O |45(28|35/45|16|0] 4
U|26x28 48 60 45135/ 3|4 |38 |2x1.2] 1 |0,65(085(65 |28 35/ 4 [28(5]32
V|24x28|4.,6| 50 [5013,53,6/4,5| 3 |2x1,2|2x1 | O | 08565283545 |28|7128
X|23x26(4,4| 100 | 40 |3,5|3,8] 4 | 3 |2x1.2| 1 [0,65/085| 6 (283545280 3
Y |22x20]4.21 100 | 43 | 3 |3.6/4,5] 3,5 |2x1.2| 2x1 |0,651085| 5 |28 |3 | 4 [28| 7|28
Bdng 1.2. btl. SG liéu vé cdc thi€l bi
St Thiét bi Heé s6 k CoSQ

I Bé ngam dung dich kiém ' 0.35 1

2 Bé€ ngam nudc néng 0,32 1

3 Bé ngam tang nhiét 0.3 1

4 Tu say 0.36 1

5 May quan day 0,57 0,80

6 M4y quéan day 0,60 0,80

7 Mady khoan ban 0,51 0,78

8 Mdy khoan diing 055 0.78

9 Ban thir nghiém 0,62 0,85

10 Mdy mai 0.45 0,70

11 Mady han 0.53 0,82

12 May tién 0.45 0,76

13 M4y mai tron 0.4 0,72

14 Cin cdu dién 0,32 0.8

15 May bom nuéc 0.46 0,82

‘Dé cuong thuc hién
I. N6i dung clia ban thuyét minh gém cac phan chinh sau:
1. Tinh toan chiéu sang cho phan xudng.
2. Tinh todn phu tai dién:
- Phu tai chiéu sang;

- Phu tai thong thodng va lam mat;
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- Phu tai dong luc;
- Phu tai t6ng hop.
3. Vach so0 d6 cap dién, chon phuong dn cung cap dién hop ly.
4. Lua chon va kiém tra cdc thiét bi clia so d6 néi dién:
- Chon tiét dién day dan ctia mang dong luc, day din ctia mang chiéu sang;
- Chon thiét bi bao vé.
5. Tinh chon tu bl nang cao hé s& ¢o.ng sudt.
6. Du toan.
I1. Ban vé
1. Mat bang phan xudng vdi su bé tri cuia cic thiét bi.
2. So do6 mang dién trén mat bing phan xuong.

3. So do nguyén ly cia mang dién c6 chi rd cdc ma hiéu va cdc tham s6 cua thiét bi duge

chon.

4. Bang sé liéu tinh todn mang dién.

BAI GIAI MAU

Tén nguoi thiét ké 1a Quang, sé liéu dugce lay twong img véi chir cai Q. Thiét ké
mang dién cung cap cho mot xudng sita chita thiét bi dién gom céc thi€t bi véi cac tham s6 cho

trong bang 1.1.btl.

Al| kthusc | E.. | / Céng suat cha cdc thiét bi , kW

phalaxb |H |Lux \mét| 1 |2 |3 4 5 6 7 8 9 10|11 12 ]13]|14]15
be

Q|12x28]|4.7| 50 | 45 | 3 | 4|35| 3 |12 1] 0,650.85] 5 |28 3 |45(28| 6 |28

Po roi yéu cau clia chicu sdng phan xu&pg E,. F 50 lux. Hé théng lam madt va thong
thodng béng quat trdn va quat huit. Hao ton dién ap cho /phép tir ngudn dén ddu vao clia cac thiét
bi diing dién AU, = 2,5%. Hé s6 cong suat can nang 'fén la cosp = 0,93; Kich thudc cia nha
xudng axbxH (réng, dai, cao) 1a 12x28x4,7 mét. Diém dau dién cich nha xudng 45 mét. Thoi

365



gian hoan vén T = 8 nam, hé s6 khau hao thiét bi k,, = 6%; Thoi gian sir dung cong sudt cuc dai
Ty = 3500h. Cong suit ngan mach tai diém dau dién S, = 2,65 MVA; Thai gian (0n tai ctia dong
ngan mach t, = 2,5s.

Bdng 1.3. btl. S6 liéu vé céc thiét bi

Sé tt Thiét bi Cong suat dat P, kW Heé s6 k, cos
1 Bé ngam dung dich kiém 3 0,35 1
2 Bé ngam nudc néng 4 0,32 1
3 Bé ngam tang nhiét 3,5 0,3 1
4 Tu say 3 0.36 l
5 M4y quan day 1.2 0,57 0.80
6 Mady quan day 1 0,60 0,80
7 May khoan ban 0,65 0.51 0,78
8 May khoan diing 0,85 0.55 0.78
9 Ban thir nghiém 5 0.62 0,85
10 Mdy mai 2.8 0.45 0.70
11 Mady han 3 0.53 0.82
12 May tién 4,5 0.45 0,76
13 Maéy mai tron 2,8 0.4 0.72
14 Cin cdu dién 6 0,32 0,8
15 May bom nuéc 2,8 0.46 0.82

1. THIET KE CHIEU SANG CHIEU SANG
V1 xudng sira chita c6 nhiéu méy dién quay nén ta chon dén soi d6t véi cong suat 200W
va quang thong F = 3000 lumen, (bang 45.pl)[1];
Chon do caotreodén h’ = 0,5 m;
Chiéu cao cua mat bang lam viéc h, = 0,8 m;
Chiéu cao tinh toin h=H-h,=4,7-08=39m;:
Ty s6 treo deén:
h' 0,5

= = =0,114;
h+h'" 39+0.,5

j
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v
A 15
2 ® ® ...................... ® ...................... ® ....................... ® ®
4,5 |
12 Y] QR ® & QiR
R K- 6 Qo ®
Y
—» |< 4,7
2,25 .‘

Hinh 1.1.btl. So d6 tinh todn chiéu sdng.

Vdi loai dén dung dé chi€u sdang cho phan xudng san xuat khodng cdch gia cdc dén
duge xdc dinh theo ty 1é L/h = 1,5 (bang 12.4), tirc la

L=15h=1539=585m

Can ci vao kich thuéc cua nha xudng ta chon khoang cach giita cdc dén 1a L= 4,7 m va
L,=4,5m;

Kiém tra diéu kién

4,7

<2,25< 47 y B2 45,
3 2

va <15« :
3 2

Nhu vay viéc bo tri den la hop ly;
S6 luong den 16i thiéu dé dam bao do dong déu cua chiéu sdng 1a N, = 18;

Xéc dinh hé s6 khong gian

L o__ab 1228 _
7 h@a+b) 39(12+28)

Coi hé s6 phan xa cla nha xudng la: tran: 0,5; tudmg: 0,3 x4c dinh h¢ s6 loi dung dnh
sdng twong ing v6i hé sé khong gian 2,87 1a k,, = 0,56 (bang 47.pl)[1]. Lay hé s6 du tri 1a
0y = 1,2 hé s6 hiéu dung clladénn =(0,58, xéc dinh téng quang thong cén thiét

g EnS8u _50.1228.12

= = 62069 Im
nky 058056
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S6 lugng dén cdn thiét dé dam bao do roi yéu cau

_ K 62069 50605 N = 18den
F, 3000
< 28 >

1,5

v
T ® ................ ®® ................... ® ________________

4,5

LI G A

Hinh 1.2.btl. So d6 chiéu sdng phan xuong.

Nhu vay tong s6 dén cén lap dat s€ 1a 21 béng duogc b6 tri trén so dé hinh 2.btl.
Do roi thuc té

g = FNnk, _ 300021058056 _ (oo
ab.5, 12.28.1,2

Ngodi chi€u sing chung can trang bi thém: cho méi mdy (irlt th siy)]1 dén cong suat

100 W dé chi€u sing cuc bo, cho 2 phong thay dé va 2 phong vé sinh méi phong 1 béng 100 W.
2. TINH TOAN PHU TAI

2.1. X4c dinh phu tai dong luc

Heé s6 sir dung tdng hop

ksd): = ZZP'P-“]'

= 18,85/44,1 = 0,43

S6 lugng hiéu dung

CQUPY a4
C P2 1636

12

Nyy
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Hé s6 nhu cau

Koo = kgt sz .43, 12043 o
Jn J12

Téng cong suat phu tai dong luc
P, =k, >P, = 0,59.44 | =26 kW

H¢ s6 cong sudt ciia phu tai dong luc -

P. .
cosQ,, = 2Picosq, 37,63/44,1 = 0,853

0
2.2. Xac dinh phu tai chiéu sang

Tong cong sudt chi€u sang chung (coi hé s6 déng thoila 1)
P = kuN.P,= 1.21.200 = 4200 W:
Chiéu sing cuc bo:
P, = (14+4)100 = 1800
Vay tong cong sudt chiéu sing 1a 4200 + 1800 = 6000 W = 6 kW
Vi dung den soi dot nén hé s6 cose cia nhém chiéu sang bang 1.

2.3. Phu tai thong thoang

Phan xudng s& dugc trang bi 8 quat trdn méi quat 120 W va 4 quat hiit méi quat 80 W;
hé s6 cong suat trung binh ctia nhém 1a 0,8.
Tong cong suat thong thodng va 1am mat:
P,.,=8.120+4.80=1200 W
Két qua tinh todn phu tai clia cic nhém biéu thi trong bang 2.btl sau

Bang 1.4.btl: Két qua tinh todn phu tai

1T Phu tai P, kW cosg
1 bong luc 26 0.853
2 Chiéu sdng 6 1

3 Lam mat , thong thodng 1.2 0,8
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Téng cong suét tinh toan clia 2 nhém phu tai chiéu sing va lam mat

1,2
Pc.-.'-Lm =6 + [( 5

)% —0,41]1,2 = 6,64 kW

2.4. Téng cong suat tinh toan cia toan phan xuong

6,64
9,9% yo.04

Py =26+ [(= ~0,4116,64 = 30 kW

Hé s6 cong suat tong hop

coson < 2uPiCOSPi_260,85+6.1+1.2.08
TS 26+3,6+1,2

= 0,866

Sy = Ps/cosps = 30/0,866 = 34,64kVA

Qs =Sssinpy =33,64.0,5 =17,32 kVAr.

3. CHON SG PO NOI PIEN

3.1. So bo phan b vi tri cua cac thiét bi trong phan xuwong (hinh 1.3.btl)
Trén co s& phan bo thiét bi ta so sanh 2 phuong an noi dién:
Phuong dn 1: Dat th phan phoi tai géc xuong va kéo duong ciap dén timg thiét bi.
Phuong dn 2: Dat ti phan phoi tai trung tam phu tai va tir dé kéo dién dén timg thiét bi .
3.2. Tinh toan lua chon phuong an toi wu

Phuong dn I: Chon day dan dén phan xudng la cap dong 3 pha dugc lap dat trong ranh.
Dong dién chay trén dudng day

S 3464
J3U 3.038

Mat do dong dién kinh t€ ing vdi Ty, = 3500 cta cdp dong 1a 3,1 A/mm? (bang 9.pl.BT)
vay ti€t dién day cédp la

I =52,63 A

el 5263

=- =17 mm?
Jkt 39]

Ta chon cdp XLPE.16 c6 1, = 1,25 va x,= 0.07 Q/km;

Xac dinh hao ton dién 4p thuc té
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_Prg Qx| _30.1.25+17,32.0,07
U 0,38

n

AU 0,045=4,58 V

Ton that dién nang
30°+17,32°

P! +Q?
T r,L.t= 038 .1,25.0,045.1968.10"'= = 920 kWh/nam

AA =

1=(0,124+T,,10%)*.8760 = (0,124 +3500.10%)2.8760 = 1968 h

W(“ 5 |6 |10 9L
15 {7 8 14—
2 3 T4 — 11 - 12

Hinh 1.3.b11: So do ba tri thiét bi phuong 4n 1.

Chi phi ton thit dién nang
C=AA.cy =920. 750 = 0,69.10 d/ndm
V6n dau tu cha doan day
V =v,.L =53,52.10° 0,045 = 3,76. 10°d
He s6 tieu chuan sir dung von va khau hao
p=I/T, +k=1/8+0,06=0,185
Chi phi quy déi
Z=pV +C=(0,185.3,76 + 0,69).10° = 1,39. 10" d.
Xdc dinh tiét dién day dan tir th phan phoi dén cac thiét bi

Dong dién chay trén doan 01

p=Su o3 _as6A

J3U V3.038

Tiét dién day dan
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Ta chon cap XLPE.2,5c6 1, =8 vax,=0,09 Q/km

F()l

_|on:

Ju

Hao t6n dién dp thuc t€

Unl =

4,56

3,1

= 1,47 mm*

38

k)

0,032 =202V

Bdng 1.5.btl. K&t qua tinh toan phuong dn |

Poan
day

Cong suat

Dong

Tiét dien

Dién trd

Hao té6n

Chi phi. 10°d

P. kW

Q.
kVA

S.
kVA

LA

F.
mm-~

Fc
mm-

r, 2
/km

Xo

AU

AA

d/km

\Y
1

C
d/nam

d/nam

30.00

17.32

34.64

52.63

16,98

16

45.00

1.25

0.07

4.58

920.00

83.52

3.76

0.69

1.39

3.00

0.00

3.00

4.56

1.47

2.5

32.00

8.00

0.09

2.02

31.40

30.88

0.99

0.02

0.21

4,00

0,00

4,00

6.08

1.96

2.5

30.00

8.00

0.09

2,53

52.33

30.88

0.93

0.04

0.21

3.50

0.00

3,50

5.32

1.72

2.5

26.00

8.00

0.09

1.92

34.73

30.88

0.80

0.03

0.17

3.00

0,00

3.00

4,56

1.47

2.5

22.00

8.00

0.09

1,39

21.59

30.88

0,68

0.02

0,14

1.20

0.90

1.50

2.28

0,74

2.5

36.00

8.00

0.09

0.92

8.83

30,88

0,01

0,21

1.00

0,75

1.25

1,90

0.61

2.5

30,00

8,00

0.09

0.64

5.11

30.88

0.93

0,00

0.18

0.65

0.52

0,83

1.27

0.41

25

32.00

8.00

0.09

0.44

2.42

30.88

0.99

0,00

0.18

0.85

0.68

1.09

1.66

0.53

2.5

26.00

8.00

0.09

0.47

3.37

30.88

0.80

0.00

0.15

5.00

3.10

5.88

8.94

2.88

14.00

5.00

0.09

0.93

33.01

45,72

0.64

0.02

0,14

0-10

2.80

2.86

4.00

6.08

1.96

18.00

8.00

0.09

1,07

31.40

30.88

0.56

0.02

0,13

O-11

3.00

2.09

3.66

5.56

1.79

10.00

8.00

0.09

0.64

14.59

30.88

0.31

0.01

0.07

0-12

4.50

3.85

592

9.00

2.90

5.00

5.00

0.09

0.30

11.95

45.72

0.23

0.01

0.05

0-13

2.80

2,70

3.89

591

1,91

10,00

8.00

0.09

0.60

16.49

30.88

0.31

0.01

0.07

0-14

6.00

4,50

7.50

11.40

3.68

15.00

5.00

0.09

1.20

57.50

4572

0.69

0.04

0.17

0-15

2,80

1.95

3.41

5.19

1.67

33.00

8.00

0,09

1,96

41.95

30.88

1.02

0.03

0.22

14.73

3,69
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2

3
0,38

2

Von dau tu cia doan day

C=AA.c, =314.750=0,02.10° d/nam

.8.0,032.1968.10™" = 31,4 kWh/nam




V =v,L =30,88.10°. 0,032 =0,99. 10°d
Z=pV+C=(0,185.0,99 + 0,02).10°=0,21. 10° d.
Tinh todn tuong tu cho cdc doan day khéc, két quéa ghi trong bang 1.5.btl
Hao t6n dién ap cuc dai
AUy =AU, + max{AU.} =458 +2,53=7,11V
Hao tn dién 4p cho phép

AU %.U
AU, = o Uy 2,5.380 ~95V
100 100

Nhu vay AUy < AU, . 1a mang dién dam bao yéu cau vé chat lugng.

Phuong dn 2: Dat ta phan phoéi ¢ giita phan xuong, lic d6 khoang cach tir diém dau dién

dén to phan phoi sé 1a

L =45+ 6+14=65m

10

b - -

13

o0
=

-
RO N | (N P

P E L ST SN PR [ -

PR |-

Hinh 1.4.btl: Sa d6 b6 tri thiét bi phuong 4n 2.

Bdng 1.6.btl. Két qua tinh todn phuong 4n 2

Doan

Cong suat Dong| Tiét dién Dien tro Hao ton Chi phi. 10°d

P.kW Q | S. |LA| F, | FolLm|r,Q| x | AU | AA vo, IV, d G| Z,

KVAr| kVA mm? | mm’ km d/km d/nam|d/nam

30,00/17.32|34,64|52.63/16,98 16 | 65 | 1.25|0.07 | 6,62 {1328.89/83.52| 5.43 | 0.97 | 1.97

300 0,00 | 3.00 | 4.56 | 1,47 | 2.5 [17.00| 8,00 | 0,09 | .07 | 16,68 |30.88| 0.52 | 0.01 | O.11

4,00 | 0,00 | 4,00 | 6,08 | 1,96 | 2,5 |20,00| 8,00 | 0.09 | 1,68 | 34,89 |30,88| 0.62 | 0.03 | 0,14

3.50 | 0,00 | 3.50 | 5,32 | 1,72 | 2.5 116.00| 8,00 | 0.09 | 1.18 | 21.37 |30.88| 0.49 | 0.02 | 0.11

3,00| 0,00 | 3,00 | 4,56 | 1,47 | 2,5 |10,00| 8,00 | 0.09 0,63 | 9.81 |30,88 0,31 | 0,01 | 0.06

120] 0.90 | 1.50 | 2,28 [ 074 | 2,5 |10,00/ 8,00 [ 0.09 | 0.25 | 2.45 |30.88| 0.31 | 0.00 | 0,06
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Bang 1.6.btl (niép theo)

0-6 |1.00]0.75]1.25|1.90]| 061 |25|800]|800]|0.09]|017 136 |30.88| 025|000 005
0-7 | 0.65] 0,52 0.83 | 1.27|041|25|6.00]|8.00]|0.09|0.08| 045 |30.88|0.19 | 0.00 | 0,03
0-8 [085|0.68|1.09| 166|053 2.5]2.00]|8.00|009 004| 026 |30.88| 0.06 | 0.00 | 0,01
0-9 |5.00]3.10 | 5.88 | 894 | 2,88 | 4 |18.00]/5.00|0.09 | 1.20 | 42.44 |45.72| 0.82 | 0.03 0.1—81
0-10[2.80 | 2.86 | 4,00 | 6.08 [ 1.96 | 2.5 |10,00| 8.00 | 0.09 | 0.60 | 17.44 |30.88] 0.31 | Q.01 | 0,07
0-11[3.00[2.09|366 556 |1.79|25]|8.00|8.00|009]|051| 11.67 30838 025 0,0l 0,0?
0-1214,50|3.85(592 (900290 | 414,00 500|009 084 | 33.45 14572] 0.64 | 003 ] 0.14
0-13]12.80(270|3.89|591 191 25]9.00|8.00]|009 054 1484 |30,88| 0.28 | 0.0l 0,06T
0-14{6.00| 4,50 | 7,50 |11.401 3,68 | 4 | 4.00|5.00 009032 1533 |4572]|0.18 | 0.01 {0,05
0-15|12.80 | 195|341 (5.19| 1,67 |25|14,00, 800|009 | 0.83| 17.80 \/30,88| 0.43 | 0,01 | 0,09
5y 11,09 1.15 | 3,18

hinh 1.4.btl. Tinh todan tuong tu nhu phuong an 1, két qua ghi trong bang 1.6.btl.

nho hon phuong én 1.

Khoang cdch tir to phan phéi dén céac thiét bi duoc xdc dinh theo so do bo tri thiét b

Hao t6n dién 4p cuc dai

AU, = AU, +max{AU,) = 6,14 +1,68 = 7,83 V < AU,,

So sdnh két qua tinh todn cua 2 phuong dn ta thdy phuong 4n 2 ¢6 tong chi phi quy doi

Su chénh léch chi phi dugc xdc dinh

AZ =2-2; 100

Z,

_ 3.69-3.8
6

100=13,8%

Nhu vay vé chi tiéu k¥ thuat 2 phuong 4n twong duong nhau con vé kinh t€ thi phuong

an 2 chi€m wuu thé o rét.
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ly=10,7

/=1

2m

v

q-

Hinh 1.5.btl. So d6 mach dién chiéu sdng.

v

-

* Tinh todn mang dién chiéu sang:

v

"

———>|
v
v

B

C

Do ti phan ph6i duge dat & trung tam nén mang dién chiéu sang duge xay dung véi 2



mach giong ré vé 2 phia: mach thit nhat gém 12 béng cong suat 12x0,2 = 2,4 kW; mach thur 2
gbm 9 bong cong suat 9x0,2 = 1,8 kW.

Momen tai

M, =P,l, = 4,2.10,7 = 44,94 kWm.

M, =P/=2,4.12=12838.

M, =P,/,=18.12=216.

Momen quy déi Mg,= Mg+ o(M+M,) = 44,94 +1,33(28 8+21,6) = 110,46 kWm
Hé s6 a xac dinh theo bang 4.5.2 [1] tmg v6i mach 2 pha ¢é trung tinh o = 1,33.
Tiét dién day dan cta doan 0A

M, _11046
C.AU 83.0,9

op.cs

F()A =

= 1,48 mm’ ta chon day c6 F = 2,5 mm*

Gi tri AU,p= AU-AU,, = 2.5 1,6 = 0,9%
6,14.100

AUD-() = = 196%

Heé s6 C = 83 (bang 4.pl.BT), iing v&i day dong mang dién 3 pha
Hao t6n dién 4p thuc t€ trén doan 0A

M, _110,46
C.AU 83.2,5

p.Cy

AUy, = =0,53%
Tiét dién day dan cdc nhdnh ré

M,s _ 288

Fas= = = 2,1 mm?’ ta chon day din c6 F = 2,5 mm’
CagAUq g 37.037

Hao tdn dién dp cho phép trén cdc nhdnh ré
AU, ag= AUy, -AU,,=0,9- 0,53 =0,37%
He s6 C,p = 37 (bang 4.pl.BT).

Tinh tuong tu cho nhdnh AC: Fuc= 1,58, ta chon day dan ¢6 F = 2,5 mm’.

4. CHON THIET BI BAO VE
4.1. Tinh toan ngan mach

Ta tién hanh xdc dinh dong dién ngdn mach tai 2 vi tri dac tung la trén thanh céi clia tu
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phan phdi va tai mét diém xa nhat clia mach d6 la diém s6 2.

Hinh 1.6.btl. So dé tinh todn ngan mach .
X4c dinh dién trd cla cac phan to mach dién

X, =Uh =038 _ 5451070 =54mQ
S, 265

Xpo = XoLyu= 0,07.60,23 = 422 mQ
Rpo = roLas= 1,25.60,23 = 75,29mQ
Xos = Xg-Loy= 0,09.20 = 1,8 mQ

Ry, = o.Ly,= 8.20 = 160 mQ

Zy, = \/Ri_u +(X + X)) = J75.293 +(54+4,22)> = 95,17 mQ

Zk2=\/(RD—O + Ro-z)2 +(Xyy + Xpoo + Xoy)? =

= (75,29 +160)2 + (54 + 4,22 + 1.8)> = 242.82 mQ

Dong ngan mach 3 pha tai N,

I = t_o Y _ 08 kA
Zy, \/i.Zk, \/5.95,17
.. . X, 58,22 e ) ,
Vaity s6 — = = 0,773 <1 thi hé s6 xung kich k,, = 1,03 (bang 6.3.1) [1]
R, 7529

Domh ngén mach xung kich: i, = v2.k I{) = 1,414.1,032,3 =335 kA
Dong ngan mach 3 pha tai N,

o_ E_ U 380
¥z, 3z, 324282

=0,903 kA

Tuong ty dong xung kich: iy, = v2.k, 19 =1,414.1,03.0.903 = 1,315 kA
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4.2. Chon aptomat cho mach chié¢u sang

Dong lam viéc cua mach chi€u sing

L=—2% _¢3gA

" /3.038

ta chon aptomat loai AI150-3T ¢6 dong dinh mirc I, = 10 A:

4.3. Chon aptomat bao vé dong co

Tinh todn tiéu biéu cho 1 dong co la mdy tién:

I
L,=-2=39_ oA,

a 5

ta chon aptomat loai AT150-3T c6 dong dinh mirc [, = 15 A;

Tinh toédn twong tu cho cic thi€t bi khédc, két qua ghi trong bang 1.7.btl.

4.4. Chon aptomat tong

Dong khoi dong duoc xac dinh theo biéu thiic

I - 3,5.11.4
I - mm.Max + I = » +
U Z M5

+ (4,56+6,08+5,32+4,56+2,28+1,9+1,27+1,66+8,94+6,08+5,56+9+5,91+6,38) =

= 15,96 +74,66 = 90,62 A

Ta chon aptomat loai EA103G (bang 31.pl) [1] c6 dong dinh muc 1a 100 A.

Bang 1.7.btl Két qué tinh chon thiét bi bao vé

TT I.. A Aptomat Loap A TT I\ Aptomat Lap
90,62 EA103G 100 8 2,32 AT150-3MT 10

1 4,56 AI150-3MT 10 9 8.94 ATI50-3MT 10

2 6,08 AI150-3MT 10 10 8.51 ATIS0-3MT 10

3 5,32 ATI50-3MT 10 11 1,78 ATI50-3MT 10

4 4,56 ATI50-3MT 10 12 12,6 ATI50-3MT 15

5 3,2 ATI50-3MT 10 13 8,27 ATI50-3MT 10

6 2,66 ATII50-3MT 10 14 16 ATIS50-3MT 20

7 1.77 AII50-3MT 10 15 7.26 ATIS0-3MT 10
cs 6.38 ATI50-3MT 10
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* Kiém tra 6n dinh nhiét clia cdp da chon

[t J
Frpn =——1% = 23. 2’5.103=22,87 mm’ > F, = 16 mm’

C 159

t
Coi thoi gian t6n tai ngan mach t, = 2,5s vdi cdp dong C, =159 (bang 8.pl.BT).
Vay cdp da chon khong thé dam bao diéu kién 6n dinh nhiét, do d6 ta can chon loai cdp
cé ti€t dién 16n hon XLPE.25.
4.5. Chon thanh cai

Thanh céi det bang dong tiét dién

5
F“_ :L = 2’63 =

Ja 3

17 mm?

Ta chon thanh cai 50x5 = 25 mm?
Thanh c4i dugc kiém tra diéu kién 6n dinh nhiét twong tu nhu doi véi cdp, c6 nghia la

vGi tiét dién F = 25 mm’ thanh cdi dat yéu cdu vé 6n dinh nhiét.

5. CHON TU BU
Yéu cau h¢ s6 cong suit can nang lén gia tri cosp,=0,93 — t1go, = 0,395
Q, = P(tgo,- tgp,) = 30(0,577 - 0,395) = 5,46 kVAr

Chon tu bu loai KM1-0,38 ¢6 cong sudt Q = 6 kVAr (bang 40.pl) [1].

6. HACH TOAN CONG TRINH

Trong phan hach todn cong trinh ta chi xét dén céc thiét bi chinh ma duoc liét ké trong bang
1.8.btl

Bdngl.8.btl. Liét ke thiét bi va hach todn gi4 thanh

TT Tén thiét b Quy céch Pon vi S6 luong Don gia, 10°d \'
10%

(1) (2) (3) (4) &) (6) (7)
| | Caphadp XLPE. 16 M 65 83,52 543
2 -nt- XLPE. 4 36 45,82 1,65
3 -nt- XLPE. 2,5 164.7 30.88 5,09
4 Vo ti dién Cai | 600 0,60
5 Aptoémat t6ng EA103G Cii 1 3500 3,50

378



Bang 1.8.btl (tiép theo)

(1) (2) (3) (4) (5) (6) (7)
6 Aptomat nhanh ATIS0-3MT Cai 16 500 8,0
7 Bién dong TKM-0.5 Bo 1 1000 0.30
8 Ampeké 0-200 A Ca 3 250 0.45
9 Vénke 0-500 V Ca 1 200 0.2
10 Cong to 3 pha Cai | 1500 1.5
11 Tu bu KMI1-0,38 bo 1 1200 1.2

)3 27,92

* Téng gid thanh cong trinh 12 ZV = 27.5 triéu dong
* Tong gia thanh cé tinh dén cong lap dat

Vs =k, SV = 1,1.27,92 = 30,712 triéu déng
* Gi4 thanh mot don vi cong suat dat

\
ga= z = 30,712 .10°=0,887.10°d/kVA

S, 34,64

* Téng chi phi quy doi

Zs =p Vs +C= (0,185. 30,712+ 1,15).10°=6,812.10°d /nam.

* Téng dién nang tiéu thu
>A = Ps T, = 30.3500 = 105000 kWh

* Téng chi phi trén mot don vi dién nang

7, _ 6812
g_ZA 105000

.10f = 65,06 d/kWh.
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THIET KE CUNG CAP PIEN CHO MOT Xi NGHIEP CONG NGHIEP

Dé bai

Thiét ké' cung cdp dién cho mét xi nghiép cong nghiép gébm cac phan xudng véi cic
dif kién cho trong bang 2.1.btl, 1y theo vin alphabé ctia Ho va tén nguoi thi€t ké. Nguon dién
duge 14y tir diém ddu dién coa ludi 22 kV cé toa d6 va cong suat ngan mach tai diém dau dién
tng véi dong ¢6 chit cdi ddu tién cua tén dém. Thai gian sir dung cong suat cuc dai la Ty, = 5100
h. Phu tdi loai I va loai II chiém 75%. Gia thanh tén that dién nang c, =1000d/kWh; suat thiét
hai do mat dién g,, = 4500d/kWh; hao t6n dién ap cho phép trong mang ha dp AU_=5%. Cic s§

liéu khdc 1ay trong phu luc va cdc s6 tay thiét ké dién.

Giai ma: Cic s6 lieu duoc 1dy theo van alphabé clia ho va tén ngudi thiét ké; Tong s6
chir cdi ciia ho, tén dém va tén la t6ng s6 phan xudng tmg véi s6 liéu gém toa do, sé lugng mdy
cong tdc va kich thuéc nha xudng (tir cot 2 dén cot 6); trudng hop cé chir cdi trung thi 13y theo
dong tiép theo. Vi du hoc sinh Nguyén Van Ba s& phai thiét ké cho nha mdy c6 11 phan xudng :
N,.G,U,Y,E 0O,V, A, O, BvaA. S6 lieu vé& nguén dién (cot 7+9) ldy theo chit cdi du tién cia
ten dém; Vi du trong truong hgp trén sé liéu ngudn tng véi dong V. S6 liéu vé phu tai dong luc
cua moi phan xudng gém cong suat dinh miic, hé s6 s dung va hé s cos (cot 10+12) dugc 1ay
bat ddu tir chit cdi cha dong tuong ing trd xudng.

NHIEM VU THIET KE

I. Tinh toan phu tai

1.1. Xdc dinh phu tai tinh todn cua timg phan xudng
* Xac dinh phu tdi dong luc cta cdc phan xuong.

“# Xdc dinh phu tai chiéu sang (1dy p, = 12 W/m?).
* Tong hop phu tai cia méi phan xudng.

1.2. Téng hop phu tai cla toan xi nghiép xiy dung biéu dién biéu dé phu tai trén mat
bing xi nghiép dudi dang cdc hinh tron ban kinh r

I1. X4ac dinh so do néi cia mang dién

2.1. Xdc dinh vi tri dat cua tram bién dp
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2.2. Chon day dan tir ngu6n dén tram bién 4p .

2.3. Lua chon so dé néi dien tir tram bién ap dé€ cic phan xudng (so sanh it nhat 2
phuong an). '

2.4. Chon cong suat va s6 lugng mdy bién 4p .

IIL. Tinh toan dién

3.1. Xdc dinh hao ton dién 4p trén dudng day va trong may bién 4p .
3.2. Xd4c dinh hao tdn cong suat .
3.3. Xéc dinh t6n that dién nang.
IV. Chon va kiém tra thiét bi dién
4.1. Tinh todn ngan mach tai cac diém dac trung (chon diém ngan mach phi hop).
4.2. Chon va kiém tra thiét bi:
- Cap dién luc;
- Thanh cai va sa do;
- Mdy cat, dao cdch ly, cdu dao, cdu chay, aptdémat;
- Mdy bién dong va cic thiét bi do ludng vv
4.3. Kiém tra ch€ dé mé mdy ciia dong co
V. Tinh toan bu hé s6 cong suat
5.1.Tinh todn b cong suat phan khang dé nang hé s6 cc")ng'suéit Ién gié'tr_i cosg, = 0,9
5.2. Pdnh gia hiéu qua bu
VI. Tinh toan noi dat
VII. Hach toan cong trinh
7.1. Liét ké thiét bi
7.2. Xac dinh céc chi tiéu kinh t€:
- Téng v6n dau tu cha cong trinh;
- Vén dau tu trén mot don vi cong suat dat;

- Téng chi phi trén mot don vi dién nang vv.
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Ban vé:

So d6 mang dién trén mat bang xi nghiép (gém ca cdc so do cia cdc phuong 4n so

sanh.
2. Biéu d6 phu tai .
3. Bang s6 liéu tinh todn so sdnh cdc phuong an.
4. So do tram bién 4p gém: so d6 nguyeén 1Y, so dé mat bang va mat cat tram bién 4p.
Bdng 2.1.btl. S6 liéu thiét k& cung cap dién cho mot xi nghiép
Toa do X,Y:; so luong méy cong S lieu tai diém dau dién | Cong suélit, hé s6 SmfI dung
Alphabe tic N va kich ;lzrlglcg axb cua phan Toa do. m MS\“/’ va h?n Zéycfgl:pg ::;Ca cac
toa do. m N |axbm®| X, Y,. Sk P, kW kg | cose
X y
! 2 3 4 5 7 8 9 10 11 12
A 200 | 24 | 6 | 1820 | 327 | 210 | 165 10 | 037 | 08
A 110 75 5 16x30 368 137 210 4,5 0,67 | 0,73
A 148 | 28 7 | 12x20 | 437 | 69 160 3 0,75 | 0.75
B 167 87 6 15x24 26 427 200 5 0,63 | 0.76
C 58 94 8 16x20 480 56 240 4.5 0,56 0,8
D 36 120 9 20x34 510 43 165 6 0,65 | 0,82
b 24 176 8 14x22 316 58 210 3.6 0,72 | 0,67
E 10 53 7 16x28 23 421 200 4.2 0,49 | 0,68
E 180 84 5 12x20 | 468 | 137 210 7 08 | 075
G 6 69 9 14x28 59 287 150 10 0,43 | 0,74
H 8 108 10 13x26 541 318 240 2.8 0.54 | 0,69
1 84 68 7 12x20 437 69 160 4.5 0.56 | 0.82
K 120 50 12 15x23 349 179 180 6,3 047 | 083
L 25 210 11 16x20 512 68 210 7.2 049 | 0,83
M 17 127 9 18x34 17 457 250 6 0,67 | 0,76
N 29 157 8 14x22 24 501 165 5,6 0.65 | 078
O 138 134 7 16x28 78 417 150 4.5 0,62 | 0,81
o 210 | 117 | 10 | 12x20 | 568 | 137 210 10 046 | 0,68
O 18 98 | 11 | 12x20 | 437 | 69 160 75 | 056 | 0,64
P 225 78 8 14x28 127 68 200 10 0,68 | 0,79
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Bang 2.1.tbl (tiép theo)

! 2 3 4 5 7 8 9 10 11 I2
Q 113 93 9 16x26 | 435 | 93 160 2,8 0.87 | 0.84
R 210 17 5 12x20 | 368 | 137 210 5 0,83 | 077
S 89 26 7 16x28 18 | 618 240 7.5 0.38 | 0.69
T 75 54 6 16x20 35 | 479 250 6,3 0.45 | 0.70
U 63 73 8 18x34 | 473 | 321 160 8.5 0,55 | 0,81
U 252 8 8 14x28 65 | 431 250 4.5 0,56 | 0.76
\% 48 106 5 14x22 | 457 | 57 180 6.5 0.62 | 0,73
X 186 19 9 16x28 89 | 421 200 10 0.41 | 0,65
Y 12 48 10 | 14x28 65 | 431 250 4 0.66 | 0.77
BAI GIAI MAU

Vi du hoc vién NGUYEN VAN BA sé thiét k& cung cap dién cho xi nghiép c6 11 phan

xudng vai cdc so liéu cu thé nhur sau day:

Bdng 2.2.btl. S6 liéu thiét k&€ cung cép dién cho cic phan xudng

TT| PX | Toadd Maiy s6
X |Y| Ts6 1 2 3 4 5 6 7 8 9 |10
29 [157| P.KW | 56 | 45 | 10 | 75 | 10 | 28 | 5 | 7.5
1| N k, | 065 | 062 | 046 | 056 | 0,68 | 0.87 | 0.83 | 0,38
cosp | 0.78 | 0.81 | 0,68 | 0,64 | 0,79 | 084 | 0,77 | 0,69
6 | 69| P.kW | 10 28 | 45 | 63 | 72| 6 | 56 | 45 | 10
2| G k, 043 | 0,54 | 0,56 | 0,47 | 0,49 | 0,67 | 0,65 | 0,62 | 0.46
cose | 074 | 0,69 | 0.82 | 0.83 | 083|076 | 0.78 | 0,81 | 0,68
63 | 73| P,kW | 85 | 45 | 63 | 10 4 10 | 45 | 3
3| U k, | 055 | 056 | 062 | 041 |[066 | 037 | 067 | 0,75
cosp | 081 | 076 | 073 | 0,65 | 0.77 | 08 | 0.73 | 0,75
12 (48 | P.kW | 4 10 | 45 3 5 45| 6 | 36 | 42| 7
4| Y Ky 066 | 037 | 067 | 075 | 0,63 | 0.56 | 0,65 | 0,72 | 0.49 | 0.8
cosp | 077 | 0.8 | 073|075 | 076 | 08 | 082|067 | 068075
180| 84 | P.kW | 7 10 | 28 | 45 | 6.3
51 E Ko 08 | 043 | 0,54 | 0,56 | 0,47
cosp | 0,75 | 0,74 | 0,69 | 0,82 | 0,83
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Bang 2.2 .btl (1iép theo)

138 (134 P.kW | 45 10 7.5 10 2.8 5 7.5
6 O kg 062 | 046 | 056 | 0.68 | 0,87 | 0.83 | 0.38
cose | 0.81 | 0,68 | 0.64 | 079 | 0.84 | 0.77 | 0.69
48 |106| P,kW | 6.3 10 4 10 4.5 3 5
l 062 | 041 | 0,66 | 037 | 0,67 | 0.75 | 0,63
cosp | 073 | 075 | 077 | 0.8 | 073 0.75 | 0.76

10|75 | P.kW | 45 | 3 | 5 | 45 | 6
8| A ky | 067 | 0,75 | 0,63 | 0.56 | 0,65
cosp | 073 | 075 | 076 | 080 | 0.82
210(117 P.kW | 10 | 75 | 10 | 28 | 5 | 7.5 | 63 | 85 | 45 |63
9| O | kg | 046 | 056 | 0,68 | 0.87 | 0.83 | 038 | 045 | 0,55 | 0,56 |062
cosg | 0.68 | 064 | 079 | 084 | 077 | 069 | 0.70 | 0,81 | 0,76 |0,73
167| 87 | P,kW 5 4,5 6 3.6 4,2 7
10| B ko | 063 | 0,56 | 0,65 | 0.72 | 049 | 0,80
cosp | 076 | 080 | 0,82 | 0.67 | 0,68 | 0,75
200(24 | PkW | 10 | 45 | 3 | 5 | 45| 6
1| A kg | 037 | 067 | 075 | 063 | 056 | 0,65
cosp | 0.80 | 0,73 | 075 | 0,76 | 0,80 | 0,82

|. TINH TOAN PHU TAI
1.1. Phu tai cua cac phan xuong
Phdn xuong N

1.1.1. Pl 1ai déng luc:
Xac dinh hé s6 sir dung tong hop cila phan xudng xic dinh theo biéu thic

szz Zzpillj“” =

_ 5,6.0,65 +4,5.0,62 + 10.0,46 + 7,5.0,56 + 10.0,68 + 2,8.0,87 + 5.0,83 + 7.5.0,38
56+45+10+75+10+28+5+75

= 0,60

Do s6 luong thiét bi n = 8 > 4 nén ta x4c dinh s6 lugng hiéu dung theo céc diéu kién:
Ty 1é gifta thiét bi I6n nhat va thiét bi nho nhat
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Prs = 10 _ 3 57
P, 28

k=

Ty 1¢ nay tra trong bang 2.pl.BT img véi k.5 = 0,6 1a k, = 6.5, titc 1a k < k, vay s6 lugng
hiéu dung diing bing s luong thiét bi thuc 1€ n,, =n = 8.
Xdc dinh hé s6 nhu cdu theo biéu thic

-k -
Koe =Ky + 22 2064+ L2%8 _ 74

o /8

Cong suat tinh todn clia phan xudng

Py =k, 2P, =0,74. 52,9 = 39,05 kW
Xdc dinh h¢ s6 cong suat trung binh cta phan kué‘ng

cosPY= m =
>

_ 560,78 +4,5.0,81 +10.0,68 + 7,5.0,64 + 10.0,79 + 2,8.0,84 + 5.0,77 + 7,5.0,69 _
56+45+10+75+10+28+5+7)5

= 0,735
1.1.2. Phu tai chiéu sang
Cong sudt chidu sidng cia phan xudng dugc xdc dinh theo sudt tiéu thu cong suét P,
P.=P,ab=12.1422.10"=3,7kW
1.1.3. Xac dinh phuy tdi tinh todn cia toan bé phdn xuong N
Téng cong suat tic dung cla phan xuong xdc dinh
Psy =Py +k P,=39,05+ [(¥)O-ﬂ4 ~0411.3,7=41,19kW

Heé s6 cong sudt téng hop clia toan phin xudng

39,05.0,735+3,7.1

=076 = tgoy = 0,86
39.05 + 3,7 EPn

COSQPy =

Cong suat biéu kién

S=_Pon = 4L19 _ 540 kvA
cospy 076

Xdc dinh cong sudt phan khéng
Qy = Pytgo =41,19. 0,86 = 34,95 kVAr
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Vay S=41,19 +j 34,95 kVA

Bén kinh ty 1é cha biéu dé phu tai

r= i, chon m=5tacé r= 5_4'2_=1.85
T.m 3,14.5

Tinh todn tuong tu cho cac phan xudng khic, két qua ghi trong bang 2.3.btl.

Trén co s& két qua tinh todn ta xay dung biéu d6 phu tai trén hinh 2.1.btl.

1.2. Xac dinh phu tai tinh toan cua toan xi nghiép

He s6 sir dung téng hop cla xi nghiép xédc dinh twong tu theo biéu thic

He s6 nhu cau ciia xi nghiép

Ko = 0,576+ -2 = 0,704
H¢ s6 cong suat trung binh cla toan xi nghiép
S. . :
COSQxn = z i COSPi _ 38446 _ 0,78 = sing = 0,63
DS, 491,89

Tong cong suat tinh todn ciia xi nghiép
Sxn = Koexn-23; = 0,704. 491,89 = 346,29 kVA
Pxn = Sxn. cos@yy = 346,29. 0,78 =270,1 kW
Qxn = Sxnsin @y = 346,29.0,63 = 218,16 kVAr
Tucla Sgy=270,1+j218,16 kVA.

Bdng 2.3.b1l. K¢t qua tinh todn phu tai clia cic phan xudng

n | kg | M| ki 2P, | PukW | cosp | Q. kVAr | P, Ps kW | S,kVA r

N [060| 8 | 074 | 5290 | 3905 | 0,76 | 3495 | 370 | 41.19 | S42 | 185
G [053| 9 | 068 5690 | 3888 | 0,79 | 31.80 | 470 | 41.65 | 5240 | 1.83
U |053| 8 | 069 5080 | 3530 | 0,79 | 3053 | 734 | 3975 | so.u2 | 179
Y |061| 10| 073 | 5180 | 37.88 | 0,79 | 3191 | 470 | 4064 | 5167 | 1.81
E[055| 5| 075 3060|2302 | 080 | 1878 | 2.88 | 2466 | 31.00 | L4l
O [059| 7 | 074 | 4730 | 35.18 | 0,77 32,22 538 | 3837 | 50.10 1.79
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Béng 2.3. btl (tiép theo)

vVi1053| 7 | 0,71 | 42,80 | 30,34 | 0,77 27,06 3.70 32,48 4228 1.64
A 1065 5 | 080 | 2300 | 18,49 | 0.83 14,60 5,76 21,92 26,34 1,30
g (057 10| 0,71 | 6840 | 48,29 | 0,75 44 .68 2.88 49,93 67,00 2,07
B|065) 6 | 0,79 | 3030 | 24,10 | 0.79 20,80 4,32 26.62 33,78 1,47
A|0S6| 6 | 0,74 | 33,00 | 2445 0,81 19,31 4,32 26,97 33,17 1,45
3 491,89
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Hinh 2.1.btl. Biéu d6 phu tai cia toan xi nghiép.

2. XAC DINH SO PO NOI BIEN

2.1. Vi tri dit tram bién ap

Toa do ciia tram bién dp x4c dinh theo biéu thitc

X =

2

ZSixi

va
S.

Y =

Zsi)’i
s
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Thay s@ vao ta dugc

_ 54,229+ 52,4.6+50,12.63 + 51,67.212+31.180+ 50,1138
- 491,89 '

. 42,28.48 +26,34.110+ 67.210 + 33,78.167 + 33,17.200
491,89

Xpa

=121,41m

Tinh tuong tur ta xdc dinh duge Yg, = 91,81 m.

Vay toa d6 clia tram bién 4p 1a 0 (121,41; 91,81).
2.2. Chon day dan tir nguon dén tram bién ap

Chiéu dai dudng day dugc xdc dinh theo biéu thic

L =\f(Xp — Xga)? +(¥pe — Yan)? =/(457-121,41)% +(57-91,81)? = 337,39m

Tiét dién day din cao 4p c6 thé chon theo mét d6 dong dién kinh &, Can cif vao s6 liéu ban ddu ing
vdi day nhom theo bang 8.pLBT ta tim diky j, = 1,2 A/mm’.

Dong dién chay trén day dan duogc xic dinh

S 346,29
I= = — =909 A
NEYURNLCY )
Tiét dién day dan cin thiét
F= 1 =29 757 mnm
o 12

béi vai duong day cao 4p tiét dién t6i thi€u khong nhd hon 35 mm? do d6 ta chon day
dan AC-35 n6i tir ngudn vao tram bién 4p. |

2.3. So do noi day tir tram bién ap dén cic phan xuéng

2..3.1. So bo vach cdc tuyén ddy

Pé dam bao do an toan va my quan trong xi nghiép cic tuyén day sé dugc xay dung
bing dudng cdp. C6 thé so sinh ba phuong 4n néi day nhu sau:

Phuong dn 1 (hinh 2.2.btl): Tir tram bién dp kéo day truc ti€p dén cic phan xudng theo
dudng thing, cdc th phan phdi s€ duge dat ngay tai ddu c4c nha xudng dé cung cdp dién cho cic
thiét bi trong xudng. Phuong 4n nay ¢6 tong chiéu dai hinh hoc nho nhat, nhung khéng thuan tién
cho viéc thi cong, van hanh va phdt tri€n mang di¢n, nén khong ¢ tinh kha thi, vi vay ta loai bd
ngay phuong an nay.

388



180

160

140

120

100

Q88$8

180

160

140 ¢

100

s

8

"__. ==, ___f - —_ _i_
= — Rasai I |
- ————
N ——- - i
|
H O - '
= | TB  |fe S
_ — = B =
|v A
| E -
-4 — A - - i
, L 2 -
| © e =k Y 5
sINJe====
| . , i
i |

100 150 A0
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Hinh 2.4. btl. So do néi dién phuong 4n 3.

Phuong dn 2 (hinh 2.3.btl) Ciing kéo day truc ti€p tir tram bién dp dén cac phan xudng,
nhung theo dudng bé goc, cac dudng cdp s€ dugc xay dung doc theo cdc mép dudng va nha
xudng, nhu vay sé thuan tién cho viéc xay dung, van hanh va phat trién mang dién, tuy nhién

chiéu dai cua céc tuyén day sé tang hon so véi phuong dn 1.

Phuong dn 3 (hinh 2.4.btl): Tir tram bién 4p ta xay dung cac dudng truc chinh, cac phan
xudng & gan cdc dudng truc s€ duge cung cap dién tir duong truc nay qua céc tl phan phéi trung
gian. Tuy nhién do cdc khoang cdch khéng 16n va viéc dat cac ti phan phéi trung gian ciing doi
hoi chi phi nhat dinh, nén trong phuong an nay ta chi can dat 2 th phan phéi tai diém 1 va diém
2. Tu phan phoi 1 cung cdp cho 4 phan xudng: N, G, V va U, con th s6 2 cung cap cho 3 phan
xuong: O, Y, va A, cdc phan xudng con lai duge 1ay dién truc tiép tir tram bién 4p nhung tuyén
di day van bé géc doc theo dudng truc.

Phuong 4n nay sé giam dugc s6 luong tuyén day va tdng chiéu dai day din, nhung tié
dién day dan cha cdc dudng truc chinh s€ 16n hon. Nhu vay ching ta chi tinh todn so sdnh 2
phuong dn 2 va 3.
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2.3.2. So bo xdc dinh tiét dién ddy dan:

Khi lua chon phuong an ¢6 thé chon tiét dién day din theo phuong phap don gidn nhét
theo dong dién dot néng cho phép, nhung sau khi da xdc dinh duoc phuong 4n t6i vu thi ti€t dién
day dan phat dugc kiém tra lai theo hao toén dién 4p cho phép, vi d6i véi mang dién ha ap, chat
luong dién phai dugc dat 1én hang ddu. Ta tién hianh chon tiét dién day dan theo phuong phép
hao ton dién dp cho phép, ldy gid tri hao ton dién ap cho phép 1a AU, = 5% (d6i véi cdp dién dp
380V, AU, = 19V). Du dinh sé dat cdp trong céc ranh, xay dung ngam dudi dat, do vay co thé
so bo chon gia tri dién trd khang x,, = 0,07 Q/km.

* Phuong an 2:

So do noi day cta mang dién duoc thé hién trén hinh 2.3.btl. Chiéu dai dudng day tu
tram bién dp dén cdc phan xuong theo dudng bé géc duge xdc dinh theo biéu thitc

Lon=(Xon ~50° +(Yor —y)? = (121,41 -29)° +/(9181-157? =157,6 m

Bdng 2.4.btl. Két qua tinh tiét dién day dan theo phuong dn 2 (dudng di bé goc)

n [Q.kVAr|Ps kW | liom AUV | AU, V | Fmm® | Fa. |r,Qkm |x, Qkm| AU,V
mm-

ON | 3495 | 41.19 | 15760 | 1,01 17.99 29.68 35 0,95 0,06 17,10
0G | 31.80 | 41,65 | 13822 | 0.8l 18.19 26,03 35 0,95 0,06 15,09
0U [ 30.53 | 39.75 | 77.22 0,43 18.57 13,60 16 2,08 0.07 17,24
0Y | 3191 | 40,64 | 13440 | 0.79 18.21 24,67 25 1,33 0.07 1991
OE | 18.78 | 24.66 | 66.40 0.23 18.77 7.17 10 3.33 0.07 14,58
00 | 32,22 | 38.37 | 58,78 0,35 18.65 9,94 10 3,33 0.07 20,11
oV | 27.06 | 32,48 | 87,60 | 0.44 18.56 12.60 16 2,08 0.07 16.01

OA | 14.60 | 2192 | 2822 0.08 18.92 2.69 6 5.55 0.09 9.13
00 | 44,68 | 4993 | 11378 | 094 18,06 25.86 35 0,95 0.06 15.01
OB | 20,80 | 26.62 | 50.40 0.19 18,81 5.87 6 5.55 0,09 19.84

0A | 19,31 | 2697 | 14640 | 0.52 18,48 17.57 16 1.33 0.07 14,34

Thanh phan phan khang clia hao ton dién dp xic dinh theo biéu thic

AU, = ol = 34,95.0,07.1576.10" = 1 01 V
U 0,38

Thanh phan tic dung cta hao ton di¢n 4p

AUgy = AU, -AUxy = 19— 1,01 = 17,99V
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Tiét dien day dan xdc dinh theo biéu thiic

po Pl ALIGISTE o0,

" yUAU, 320381799

Ta chon cdp loai ABBG c¢6 tiét dién chuin 12 F,, = 35 mm® ¢6 r,= 0,95 va x,=0,06Q/km;
Hao ton dién ap thuc & '

_ Py +Qx, /= 41,19.0,95 + 34,95.0,06

157,6.107 =171 < 19V
U 0,38

AU

Ttinh todn tuong tu cho céc doan khac, két qua ghi trong bang 2.4.btl.
* Phuong dn 3:

Chiéu dai cdc doan day duoc xdc dinh theo so do hinh 2.4.btl nhu da néi & phin trén.
Dong cong suat chay trén doan 01 dugc xé4c dinh bing téng cong suat cua 4 phan xudng N, V, G
va U:
P, =41,19 + 41,65 + 39,73 + 32,48 = 155,07 kW;
Qu= 34,95+27,06+30,53+31,80 = 124,34 kVAr.

Xdc dinh tiét dién day dan ctia dudng truc (01): Hao ton dién 4p cho phép tir tram bién
ap dén cdc diém tai xa nhat van la 19 V; Thanh phan phan khdng ctia hao ton dién 4p tir tram
bién dp dén phan xuong N
_Quiloy + Quulin  _124,34.73,41+34,95.84,19

0 Xo 038 0,07.107%=222V;

AU,

AUy=19-222=16,78 V,

Thanh phan tic dung clia hao ton dién dp cho phép trén doan 01 xac dinh theo biéu thifc

7N

16,78
- =9,38.V

L. \/(41,19.84,193 +32,48.14,19° +39,75.33,.817 + 41,65.64,81°
155,07.73.41°

Tiét dién day dan doan 01 duoc xac dinh theo biéu thie
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Pordoy  _ 155,07.73,41
1.U.AUq,, 32.0,38.9,38
va x, = 0,06 Q/km;

= 99,8 mm?, ta chon day cap F, = 120 mm’ ¢6 r, =0,28

0=

Hao t6n dién dp tac dung thuc t& trén doan 01

Pty , _155,07.0,28

AUgo= —U—.IO, 038 73,41.107 =839 V

Thanh phan tic dung cta hao t6n dién dp cho phép tir th phan phéi 1 dén cic phan
xuong NG, V va U la nhu nhau va bang:

AUy =AU, AUy = 16,78 - 8,39 = 8,39 V

Tiét dién day dan doan IN

Pl 41,19.84,19

= = 33,99 mm?.; ta chon F, = 35 mm®.
v.U.AU 32.0,38.8,39

IN=
Rpx

Tinh todn tuong tu cho cac doan day khéc, két qua ghi trong bang 2.5.btl.

Bang 2.5. btl. Két qua tinh ti¢t dién day dan theo phuong dn 3 (theo dudng truc)

n [Q.kVAr| Pc kW | L. m |AU,V | AU, V | Emm® | F,, mm® x| Q/km|x, Q/km| AU,V
01 | 12434 | 15507 | 7341 | 1,80 | 938 | 99.80 | 1200 | 028 0.06 9,83
02| 9590 | 11754 | 8859 | 157 | 1343 | 63,76 | 7000 | 048 0,06 14,49
IN| 3495 | 41,19 | 84,19 | 055 | 839 | 3399 | 3500 | 095 0,07 9,21
IV | 2706 | 3248 | 14,19 | 007 | 839 4,52 6,00 555 | 0,09 6,82
1U| 30,53 | 39,75 | 3381 | 021 | 839 | 13,17 | 16,00 | 555 0.09 19.87
IG| 31,80 | 4165 | 6481 | 043 | 839 | 2646 | 25.00 1,33 0,07 9,83
OA| 1460 | 2192 | 27,82 | 0.10 | 1890 | 2,65 6,00 5,55 0,09 9,00
00| 3222 | 3837 | 5878 | 036 | 18.64 | 9.95 10,00 | 3.33 0,07 | 20,11
OB| 2080 | 26,62 | 50,40 | 021 | 1879 | 5.87 6.00 555 | 0,09 19.84
2E| 18,78 | 24.66 | 37,81 | 0,15 | 13.00 | 5.90 6.00 5.55 0,09 13,79
20| 4468 | 4993 | 25.19 | 020 | 428 | 2417 | 25.00 1.33 0.07 461
2Y | 3191 | 4064 | 4581 | 029 | 428 | 3577 | 3500 | 0,95 0,06 4,89
2A | 1931 2697 | 77,81 | 0.33 | 428 | 4032 | 5000 | 0.67 0,06 3.94

2.3.3. So sanh kinh té cdc phwong dn

Nhu da phan tich, phuong &n 1 khong cé tinh kha thi déi véi mot xi nghiép cong nghiép
nén chiing ta chi tién hanh tinh t0dn so sénh céc chi tiéu kinh t€ cia phuong an 2 va phuong 4n
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3. Cdc phuong 4n dugc so sanh theo chi tiéu chi phi quy doi

Z=pV+C=pV+AAc,

Coi thoi gian thu héi vén dau tu tiéu chuan 1a 8 nam, he s6 khiu hao dudng cép 1a 6%,

tic ki, = 0,06 khi dé p = 1/8+0,06 = 0,185; gid thanh ton that c,= 1000 dong/kWh.

Tén that dién nang trén doan day dugc xac dinh theo biéu thirc

AA =AP.t

_ P2+Q2

ro.l.t

Thai gian hao tén cuc dai T ¢6 thé xdc dinh theo biéu thiic

1=(0,124+T),.10**.8760 = (0,124 +5100.10*)* .8760 = 3521 h

PA 2: Tinh cho doan ON

AA()N =

41,197 + 34,95°

0,382

Con = AAn,Ca = 10653,24. 1000 = 10,65.10° d.

0,95.157,6.10°%.3521 = 1065324 kWh

Von dau tu cha duong cép, suat von déu tu v, tra theo bang 7.pl.phu luc [1].

Von = vl =81,34.157,6.10" = 12,82.10° d,

Chi phi quy déi

Zon =(0,185.12,82 + 10,65).10°= 13,02.10° d/nam

Tinh todn tuong ty, két qua ghi trong bang 2.6.btl va bang 2.7.btl. Két qua tong hop ciia
2 phuong 4n duge biéu thi trong bang 2.8.btl.

Bdng 2.6.btl. Két qua tinh todn kinh t¢ phuong an 2

n| Q [PrkW|l.m| FEy| v | Q. | aP. |aakwn| V. | pv. | ¢ | z

kVA 10°d | kVAr | kW 10° | 10°d | 10% | 10%d
ON| 3495 | 41,19 |157,60| 35 |81.34( 0,191 | 3,03 | 10653,24 [12.82| 2.37 | 10,65 13.02
0G| 31.80 | 41,65 |13822| 35 |81,34| 0.063 | 2,50 | 879201 | 11.24| 2.08 | 8.79 | 10.87
OU| 30,53 | 39,75 | 77.22 | 16 |62,34| 0,031 | 2,79 | 9838,67 | 4.81 | 0.89 | 9.84 | 10.73
0Y | 3191 | 40,64 134,40 25 70.24| 0.058 | 331 | 1163691 | 9,44 | 1.75 |11.64] 13,38
OE | 18,78 | 2466 | 6640 | 10 [53.44| 0011 | 1.47 | 5180.19 | 3.55 | 0.66 | 5.18 | 5.84
00| 32,22 | 3837 | 58,78 | 10 |53.44| 0,022 | 3,40 | 11981,55| 3,14 | 0.58 |11.98| 12.56
OV | 27,06 | 32,48 | 87,60 | 16 |62,34| 0,024 | 2.26 | 794032 | 546 | 1.01 | 7.94 | 8.95
0A | 14,60 | 21,92 | 2822 | 6 |4046| 0,004 | 0.75 | 2649,03 | 1.14 | 021 | 2.65 | 2.86
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Bang 2.6.btl (ti€p theo)

00| 44,68 | 4993 |113,78| 35 |81.34| 0.074 | 3,36 | 11832,26| 927 | 1.71 |11,83| 1354
OB | 20,80 | 26,62 | 5040 | 6 |40,46| 0012 | 2,21 | 7784,10 | 204 | 038 | 7.78 | 8.16
0A | 1931 | 2697 |146,40| 25 |70,24| 0,028 | 1.48 | 5223,79 (10,28| 1,90 | 522 | 7.13
0,387 | 26,6 | 93512,07 | 73,19 | 13,54 [93.50| 10704
Bdng 2.7. btl. Két qua tinh todn kinh t€ phuong dn 3
n| Q. |Ps kW|/w m | F, |v.10d| AQ. | AP. |AA.kWh |V, 10%d| pV. |C. 10% Z, 10%d
kVA kVAr | kW 10°d
0112434 155.07| 73,41 | 120 | 131,76 | 1.21 | 5,62 | 19801,03| 9.67 179 | 19.80 | 21.59
0219590 (117548859 | 70 | 93,16 | 0,85 | 6,78 |23860.96| 8.25 1.53 | 23,86 | 25.39
IN| 3495 | 41.19 | 84,19 | 35 | 81,34 | 0,12 | 1,62 | 5690,96 | 6.85 1,27 5.69 6.96
IV| 27,06 | 32,48 | 14,19 | 6 40,46 | 0,02 | 0,97 | 343199 | 057 | 0,11 3.43 3.54
1U| 30,53 | 39,75 3381 | 16 | 62,34 | 0,05 | 3.26 | 1149427 | 2,11 | 0,39 | 11.49 | 11.88
1G| 31,80 [41.65(64,81 | 25 | 70.14 | 0.09 | 1,64 | 5771,48 | 4,55 | 0,84 5,77 6.61
OA| 14,60 | 2192|2782 6 4046 | 001 | 074 | 261148 | 1.13 | 0.21 2.61 2.82
00| 32,22 | 38.37 58,78 | 10 | 53.44 | 0,07 | 340 [11981,55| 3.14 | 058 | 1198 | 12,56
0B | 20.80 | 26.62 | 50,4 6 40,46 | 004 |2.21 | 7784,10 | 2,04 | 0,38 7,78 8.16
2E | 44,68 | 4993 (2519 | 6 4046 | 0,07 | 4,3515303,80| 1,02 | 0,19 | 1530 | 1549
20! 18,78 | 2466|3781 | 25 | 70.14 | 0,02 | 033 | 117813 | 2.65 | 0.49 1.18 1,67
2Y | 3191 | 40,64 | 4581 | 35 | 8134 | 0.05 | 0,80 | 2833,16 | 3,73 | 0.69 2.83 3.52
2A| 1931 | 2697 | 77.81 | 50 | 89.60 | 0.04 | 040 | 1398.63 | 6.97 1,29 1,40 2.69
3 2,62 [32,13[113141,5| 52.68 | 9.75 | 113,14 | 122,89
Bdng 2.8. btl. Cic chi tiéu kinh t€ co ban cta cdc phuong 4n so sdnh
Phuong dn Von dau tr 10°VND Chi phi hang nim 10°VND/nam
v pv C v4
2 73,19 13,54 93,50 107,04
3 52,68 9.75 113,14 122,89

Tir 6 liéu tinh ton trén bang 2.8.btl ta thdy mac dir phuong dn 2 ¢6 s6 v6n ddu tr Ién

hon phuong 4n 3 nhung t0n tht dién nang lai nho hon nhiéu, vi vay téng chi phi quy doi nhd

hon & phuong dn 3, do d6 phuong an 2 chinh la phuong dn t61 vu ma ta can lua chon.
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2.4. Chon cong suit va sé luong may bién ap:
Tir két qua tinh todn hao tén cong suat AS = AP + AQ (bing 2.6.btl.) ta c6 téng cong
suat tinh todn c6 ké dén hao t6n cong suat trén dudng day
Sy = Syt AS = 270,1 + 26,6 + j(218,46 +0,38) = 296,7+j218,84 kVA

Hay  Sy=368,68 kVA, cong suit trung binh

g, =S:Tu _ 368685100 o0 ya

8760 8760

He s6 dién kin dé thi phu tai:

Low  24L6E 50 075
S, 368,68

Nhu vay méy bién dp c6 thé lam viéc qua tai 40% trong moét thoi gian xdc dinh. Ta ¢

thé xay dung tram bién dp theo 3 phuong én:

Phuong dn I: Dung 1 may bién dp 22/0,4 kV c6 cong suat dinh muc 1a 315 kVA . Theo

phuong an nay hé s6 qua tai cua mdy bién dp la

= So _36868

Q= =1,17< 14
S, pA 315

Phuong dn 2: Dung 1 mdy bién dp 22/0,4 kV ¢6 cong suit 400 kVA.
Phuong dn 3: Dung 2 may bién ap c6 cong sudt 2 x 180 kVA.

Kiém tra kha nang lam viéc qua tai clia mdy bién 4p & ché do su ¢6: Khi cé su c6 mot
trong 2 mdy bién 4dp thi may bi€n dp con lai s€ gdnh toan bo phu tai loai I va loai Il bang
S.. =0,75.368,68 = 276,51 kVA.

Hé s6 qua tai khi mot may bién 4p & phuong dn 3 bi su ¢6 1a

L = S. _2765

y =1,54>14
S, 180

Nhu vay mdy bién 4p khong thé dam 1am viéc qué tai khi xdy ra su c6, boi vay dé dam
bao an toan cho mdy khi c6 su c6 mot trong 2 mdy, ngoai 25% phu tai loai III, cin phai cit them
15% phu tai loai II, khi dé phu tai & ché do su c6 sé la:

S =0,6. 368,68 =221,2. H¢ s6 qua tai cia mdy bién 4p lic nay la

k, =222 =123 < 1,4, vay ddm bao yéu cu.
180
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Can cit vao bang 10.pl. va bang 12 pl [1] ta c6 s6 liéu clia cic mdy bi€n 4p do hang
ABB ché tao nhu bang 2.9.btl sau

Bdng 2.9.btl. Cic tham s6 cua mdy bién ap 22/0,4 kV

-—COng suat dinh Hao t6n cong suat , kW Dién dp nm Vén diu tr
muc. kVA AP, AP, U, V.. 10°VND
315 0.72 4,85 4 94,6
400 0,84 5,75 4 112,7
2x180 0,53 3.15 4 152,7

So sdnh 2 phuong 4n theo chi tiéu chi phi quy déi
Z=pV+C+Y,
Gid tri C xdc dinh tuong tu nhu & phan trén: C = AA.ca

Khi so sanh thiét hai do mat dién ta chi cin xét dén phu tai loai I va loai II ma thoi, vi ¢
thé coi phu tai loai III & cdc phuong an la nhu nhau.
Phuong an I:
Tén that trong may bi€n dp xac dinh theo biéu thic:
2 2
S 1)=(0,72.8760+4,85. 36;’? .

nBAI

AAg,,=(AP,,.8760+AP,,. 3521)=29700,83kWh

Chi phi tén that
C, = AA.c, = 29700,83.1000 = 29,7.10°d
Cong sut thi€u hut khi mét dién bing cong suat loai I va loai II la
P, = myq.Pxw= 0.,75.270,1 = 202,58 kW
bién nang thiéu hut:
Ay, = Pyt = 202,58.24 = 4861,8 kWh
Thiét hai do mat dién
Y, = A& = 4861,8.2,500. 10° = 21,87. 10°d,
Téng chi phi quy doi ctia cdc phuong 4n:
Z, = (0,185.94,6 + 29,70+ 21,87).10° = 69,07 10%d.

Tinh todn tuong tu cho phuong dn I, két qua ghi trong bang 2.10.btl.
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Phuong an III:

Tén that trong cdc may bién dp:

AP,, §?
AABA3=(2.AP¢,2,8760+ k2 3 ‘t) =
2 nBA2
315 368,68°

.3521) = 32591kWh

=(2.0,53.8760+ 5

80°

Chi phi t6n that
C, =32591.10° = 32,591.10° d.

Cong suét thiéu hut khi mat dién bang 15 % cong suat loai 1 1a
P, =0,15.270,1 = 40,52 kW
Y= Ap-8un= Pitr.g8n = 40,52.24.4,500.10% = 4,37.10°d,
Zu = (0,185.152,7 + 32,591+ 4,37).10° = 65,21.10° d.

Cic keét qua tinh toan duogc thé hién trong bang 2.10.btl.

Bdng 2.10.btl. Két qua tinh chon s6 lugng vi céng suat mdy bién 4p

Phuong Chi phi hang nam. 10° VND/nam
in V., 10°VND
AA.kWh pv C Y Z
| 94.6 29683,7 17.50 29,70 21,87 69,07
2 112.7 2455779 20.85 24,56 21.87 67,28
3 152,7 32591 28.25 32,59 4,37 65,21

Tir bang 2.10.btl ta thdy phuong én 3 ¢6 tong chi phi nho nhét. Nhu vay ta chon phuong
an 3 gdm hai mdy bién 4p 2x180.

3. TINH TOAN DIEN

3.1. Hao tén dién 4p I6n nhat trong mang dién
3.1.1. Trén duong ddy

Nhu tinh todn & trén hao tén dién 4p I6n nhét cia mang dién s& dugc xay dung 1a hao
t6n trén doan day 00 vé6i AU,,,.= 20,11 V (bang 2.4.btl).
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3.1.2. Trong mdy bién dp

PRy, +QXys  296,7.7,775+218,84.15.995
AUBA - =

U 0,4
AP_U?  315.0,42
Rpa = —3—= ——2—=1555.10"Q
S2. 1802.10
: 404
Zoay = IxU” = 10%°=35,55.10° Q

100.S,, 100.180

Xpar = ¥35.55% —15,55? .10 = 31,97.10° Q

Khi hai mdy bién ap lam viéc song song thi;

R 15
Rga= ;A' = ;55 =7,775; Xpa=15,995 mQ

3.2. Hao tén cong suat

3.2.1. Trén duong dady
- Hao t6n cong sudt tic dung trén doan day ON duot xéc dinh theo biéu thiic

P’ +Q!? o 41,19% + 34,952
Jd =

Ao = e 0,38°

0,95.157,6.10° = 3,03 kW

- Hao 16n c6ng suat phan khdng trén doan day ON dugc xé4c dinh

P’ +Q? . 41,197 + 34,957

6 _
AQu = —=7 X T 0,06.157,6 .10 = 0,191 KVAr

Tinh todn tuong tu cho cac doan day khéc, két qua ghi trong bang 2.6.btl.
Téng hao t6n cong sus trong 1odn mang 3 YAP =26,56 kW va $AQ = 0,387 kVAr

3.2.2. Trong mdy bién dp

I 368,68 .,
AP, = (2.AP+~AP,. (3% =(2053+23,15. (51 25)) = 7,67 kW

2 nBA

3.3. Ton that dién ning

Téng t6n that dién nang trong toan mang dién

YAA = AAys + AAg, = 93512,07+ 32591= 126103,1kWh

107 =14,496 V
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Gia tri AAyy tOng tén that dién nang trén dudng day xdc dinh tir bang 2.6.btl; AA,-
tdng t6n that dién nang trong cic may bién 4p theo phuong 4n 3 (bang 2.10.btl).

4. CHON VA KIEM TRA THIET BI

4.1. Tinh toin ngdn mach

Ta ti€n hanh xdc djnh dong dién ngan mach tai diém N, va N, (tai mot phan xudng dai
dién 12 phan xudng xa nhat N): D€ don gian ta c6 thé bd qua dién trd cia céc thiét bi phu.

22kV 0,4kV

L
Hinh 2.5.btl. So d6 tinh todn (O /
ngin mach. f
4
HT BA §7 PD N,

Thiét 1ap so dé thay thé tinh todn

" / EH-] sz N
E Xur Zpa N, Z N,

Xdc dinh dién trd cia cdc phdn tir, tinh trong hé don vi ¢6 tén chon U,,= 0,4kV:
Theo s6 liéu ciia dé bai, cong suit ngin mach tai di€ém diu dién 1:?1 S=180 MVA, viy
dién tro cua hé thong la;

2 2
Xyp=Ye =04 _0389 107 Q
S, 180

" cdc dién trd Ry, va Xg, di xdc dinh & muc 3.1.
Rps =7.775.10° Q Xaa =15,995.10" Q
Rc=1,=0,95.0,158 = 150,1.10" Q
Xc=x,=0,06.0,158=9,4.10° Q

* Tinh todn ngdn mach tai diém N,

Xidc dinh dién tré ngdn mach dén diém N;:

Zos = Xur+Zoa=+/(7,775) +(0.89 + 15,995) .10 = 18.59.10°Q2

Ddng dién ngin mach 3 pha
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U 400
Iy = = = 12,31 kA

3z, J3.1859

Dong dién xung kich:

o = Koo V2. I =120 42 12,31 = 16,856 kA
Gia tr1 hiéu dung cua dong xung kich:

Lai = Que. 107 =1,09.12,31= 13,42 kA
ka=12 va q4=1,09 (theo bang 7.pl.BT)

* Tinh todn ngdn mach tai diém N,. Muc dich cla viéc tinh todn ngin mach tai diém
N, la dé kiém tra on dinh dong va on dinh nhiét cla céc thiét bi va kiém tra do nhay ctia céc thiél

bi bao vé duong day.

Tong trd ngin mach dén diém N,

Zir = (7,775 +150,1)7 + (0,89 +15.995 +9,4)* .10" = 160,05.10™ Q

Dong ngéan mach 3 pha tai diém N,.
o U 400
k2

3z, 3.160.05

Dong xung Kich: iy = ke v2 . 1= 1,2. V2 .1,44 = 2,44 kA

= 1,44 kA

Gi4 trj hiéu dung ciia dong xung kich: I, = qq. It =1,09.1,44 = 1 57TkA
* Tinh todn dong ngan mach mét pha

Thanh phan dién tr& tht ty nghich 1dy bing dién tr& thit ty thuan, thanh phan tdc dung
ctia dién trés thit ty khong bang dién trd tdc dung thit tr thuén. Dién trd phan khang thi ty khong:
e U’ 0,4°
- M4y bién 4p: Xypa = 0.7. S b =0,7. 0.180

nBA

=622.22.107Q,

Khi 2 mdy lam viéc song song Xy, = 622.22/2 = 311,11. mQQ
Puong day cap: Xoe = 2X,.
Dién tro day trung tinh ldy bang dién trd day pha, nhu vay X, = 3X,

@—
E" Zf_l ZSz ZEU 3er.l Nz
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Téng tr ngan mach mot pha duge xdc dinh nhu sau:

Z: =J(3R 0 + 6R ) +(3X e +2X pa + X +7X )’

Z:=+(3.7.775 + 6.150.1)> + (3.0,89 + 2.15995 + 31 L11 + 7.9.4)* =1011,45 mQ

Dong ngan mach mot pha

0 3.0,95.220
k2 1,0115

= 620 A
4.2. Chon thiét bi dién
4.2.1. Chon thiét bi phdan phoi phia cao dp
Pé chon va kiém tra thiét bi dién ta gia thiét thos gian cat cua bao vé 1 ,=2,15s.
4.2.1.1. Céu chay cao dp
368,68

J3.22

Ta chon cdu chay cao dp do hiang SIEMENS ché tao (hodc cau chay tuong duong loai
MK do Lién bang Nga ché tao) ¢6 U, = 24 kV, dong dinh mic I, = 10 A; dong khdi dong coa
day chay 1a 10 A,

Dong dién lam viéc binh thudng phia cao ép I,,= =9,68 A

4.2.1 2. Dao cachly

Can cu vao dong dién lam viéc ta chon dao cich ly PLH22/630 (hoac loai 3DC do
SIEMENS ché tao),

4.2.1.3. Chéng sét

Chon chong sét van loai PBC-22T1 (bang 35.pl.)[1] do Nga san xuat (hoac loai C24 do
Phap san xuat, hoac loai AZLP501B24 do hang Cooper My ché tao)

4.2.2. Chon thiét bi phdn phoi phia ha ap
4.2.2.1. Cap dién lic
Cap dién luc duge chon theo hao t6n dién dp cho phép nhu di xac dinh & muc chon so

d6 noi dién t6i vu. Tiét dién tGi thiéu theo diéu kién én dinh nhiét cta day cdp duge kiém tra
theo biéu thic:

TN V215
k2

mn = 1y —— =1440. —— =28,15 < 35 mm?*:
C 75

t

F

(hé s6 C, tra theo bang 8.pl.BT).
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Nhu vay cdp da chon dam bao yéu cau vé do 6n dinh nhiét.

12.2.2. Chon thanh cdi ha dp ciia tram bién dp

S. 368,68

J3U V3.04

pong dién chay qua thanh cdi xdc dinh [ = =532,16 A

Dy dinh chon thanh cdi det bang déng c6 j,, = 1,8 A/mm? (bang9.pl.BT).

Tiét dién can thiét cua thanh cai

F= L 2128]_6 = 295,64 mm’

I

Ta chon thanh cdi ¢6 kich thudc 50x6 = 300 mm? véi C, = 171 (bang8.pl.BT).

Kiém tra 6n dinh nhiét theo diéu kién

t ,/
Fpin= 18 £= 12310. %: 105,56 < 300 mm?

L

Kiém tra 6n dinh dong: Chon khoang vugt ctia thanh cdi 1a 1 = 125 cm, khoang céch

giita céc pha la a = 60 cm;

~

Momen udn:

2.2 2 2
M=1,76.10". Miw =1,76.10". 125716856 = 130,22 kG.cm;:
10.a 10.60

Moémen chéng uén: W =0,167b*h = 0,167.0,6%. 5 = 0,30 cm’

Ung suit: 5, = M_13022 = 434,08 kG/em’® < 6, = 1400 kG/cm®.

w 0,30

Vay diéu kién én dinh dong dam bao.

4.2.2.3. Chon sit cdach dién

bio.

Ta chon sit OP-22-375 ¢6 U = 22 kV; luc phd huy F,, = 375 kG.

Luc cho phép trén dau sila F, =0,6 F,, =0,6.375 =225 kG.

2 16856°

Luc tinh todn F, = 1,76.10™ 112 =1 76.10".125.
a

= 10,42 kG.

Hé so hiéu chinh k=H'/H=17,5/15=1,17;

Luc tinh todn hiéu chinh kF, = 1,17.10,42 = 12,19 < F,, = 225 kG. Vay sit chon dam
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4.2.24. Chon aptomat

- Aptomat téng c6 dong dién phu tai chay qua la I = 532,16 A, ta chon aptomat loai
A3144 véi dong dinh muc 13 600 A: dong khai dong cua méc bao veé 1a I,,= 600 A, dong tic
dong titc thoi 1a 4200 A (bang 32.pL)[1].

- Aptomat nhanh dugc chon riéng cho timg phan xudng dua theo dong dién tinh todn,
tinh cho phan xuéng N:

Dong dinh miic clia dong co thit nhat dugc xac dinh theo biéu thitc

P 56

= - 1091 A
J3U.cosp  +/3.0,38.0,78

Inl =

Cic dong dién clia cic dong co khdc ciing duge xdc dinh tuong tu, két qua ghi trong
bang 2.11. btl. Dong dién khéi dong clia aptomat duoc xdc dinh theo biéu thic

n-1

Iap - Im(;nMax + kdl Z In

m |

Trong $6 8 may cong tac cua phan xuong N ta chon ra mot may c6 cong suat I6n nhat la
mady thi 3 c6 P, = 10 kW (mdy s6 3 va s0 5 ¢6 cung cong sudt nhimg may s6 5 ¢d k, 16n hon va
cos® nho hon nén ¢é dong dinh mitc 16n hon). Dé x4c dinh & ché do6 nang né nhat ta coi hé s6
déng thoi bang 1. Coi hé s6 md may cua dong co la k,,,,= 4,5 dong co ¢6 ché do md may nhe véi
o, = 2,5 (bang12.pl.BT), xdc dinh dong m& mdy cia dong co I6n nhat

Lo = Ko I, = 4,5.22,34 = 100,53 A
100,53
I“p=?— +(10,91+8,44+17,8+19,23+5,06+9,87+16,51) = 128,05

Ta chon aptomat loai A3134 ¢6 dong dién dinh mic 1a I, ,, = 200 A; dong khoi dong
cua moéc bao vé I, =150A, dong khéi dong tie thoi 1a 1050 A. (bang 33.pl.) [1]. Tinh todn tuong
tu cho cdc phan xudng khéc, két qua ghi trong bang BT10.
4.2.2.5. Chon mdy bién dong

- Bién dong cho cong to téng

Can cir vao gia tri dong dién chay trén doan day tong I, = 532,16 A ta chon mdy bién
dong loai TKM-0,5 (bang 27.p])[1] ¢6 dién dp dinh mitc 1a 0,5 kV, dong dinh mirc phia so cap la
600A , hé s6 bién dong k; = 600/5 = 120, cép chinh xdc 10%, cong suat dinh mic phia nhi thit

la 5 VA. Kiém tra ch& do lam viéc cha cong to khi phu tai cuc tiéu,
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Bdng 2.11.btl. K&t qué tinh todn dong dién cua cac mdy ¢ phan xudng N

rMéy P. kW Cos® I A
! 5.60 0.78 10.91
B 2 4.50 0.81 8.44
3 10.00 0.68 22,34
4 7,50 0,64 17,80
5 10.00 0.79 19.23
6 2.80 0.84 5.06
7 5.00 0.77 9.87
8 7.50 0.69 16.51

Cong to lam viéc binh thudng néu dong nhi thi khi phu ta1 cuc tiéu 16n hon dong sai s6
10% (I, =0,1.5=0,5A).

Dong dién khi phu tai nho nhat (bang 25% phu tai tinh todn)
[e=0251,=0,25532,16=133,04 A
Dong dién nhi thit khi phu tai cuc tiéu

I, 133,04

min

k 120

I2min -

=1L1I1A>1,,=05A

Vay bién dong lam viéc binh thuong khi phu tai cuc tiéu.
- Tuong tu chon may bién dong cho cdc phan xudng, két qua ghi trong bang 2.12.btl.

Bang 2.12.btl. Két qua tinh chon aptomat va may bién dong cho cidc phan xudng (PX)

Chon aptomat Bién dong TKM 0.5
PX | I A _ILM“ EI o A | LA Al Ly A Loal L, | PP Lo
o, — o Apt.
(1) (2) (3) (4) (5) (6) (N (8) (9 (10) (11)
N 22,34 40,22 87,83 128,05 200 150 | A3133 | 82.35 100 1.03
G 22.34 40,21 91,09 | 131,30 | 200 150 | A3133 | 79,62 75 1,32
U 23.37 42.07 80.38 122,45 200 150 | A3133 | 76.15 75 1,27
Y 18,99 34,18 84,73 11891 200 120 | A3133 | 78,51 75 1.31
E 20,53 36,95 40,22 77,17 100 80 A3124 | 47,10 50 1.18
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Bang 2.12.btl (tiép theo)

(n (2) (3) (4) (5) (6) (7 (8) 9) (10) (11)

22.34 40.21 76.93 117.14 200 120 | A3133 | 76.12 75 1,27
2337 42,07 65.44 107.51 200 120 | A3133 | 64.24 75 1.07
11.12 20.02 3398 54.00 100 60 A3124 | 40.02 50 1.00
22.34 40.21 120,2 160.42 200 200 | A3133 | 1018 100 1.27
14,18 25.52 47.21 72,73 100 80 A3124 | 513 50 1.28
18,99 34,18 45,10 79.28 100 80 A3124 | 504 50 1.26

FlmiQl>»|<]|0O

4.3. Kiém tra ché do khéi dong dong co

Ta kiém tra ché d¢ khoi dong dong ¢o 16n nhat & phan xudng N.

Do léch dién ap khi khoi dong dong co duoc xdc dinh theo biéu thiic

AU, = L + 2Ly 10
Zowa v Lgg + 2y,
Tong tré cua dong co lic md mdy
Zy=Xe= U =38 550

BLK, V3223445

n

Zon + Zoy =A/(7,82 + 150,1)% + (0,89 + 18,75+ 9.4)2 10°=0,16 O

Zont Zos +Z0= (7,82 + 150,1)% +(0.89 + 18,75+ 9.4 + 2180)% 107=2.21 O

2 ba + Loy, 100 = 0,16
2.21

AU, = 100=72 % < 40 %

Lopa ¥ Loy + 2y,

Vay ché do khoi dong dong 12 6n dinh.
5. TINH TOAN BU HE SO CONG SUAT - COSo

5.1. Xac dinh dung luong tu bu

Gid tri cong sudt phan khdng can bu dé nang hé s6 cong suat hién tai cia cta phan
xuong N Ién gia trl cosg, = 0,9 ing véi tgp, = 0,48 duoc xdc dinh theo biéu thic:
Q. = P(tgo, — tg ¢,) = 41,19(0,86-0,48) = 15,45 kVAr.
Ta chon tu dién 3 pha loai KCI-38-14-3Y1 (bang 40.pl.)[1] hoac loai tuong duong ¢6
cong sudt dinh muc 1a Q,, = 14 kVAr.
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5.2. Panh gia hicu qua bix

Cong suat bi¢u kién cla phan xudng sau khi bu sé la

Sn=Pn+j(Qu = Qu) = 41,19 +j(34,95 - 14) = 41,19 +j20,95

Bang 2.13.brl. Két qua tinh chon tu bl

PX|cosop | 1gp | Q. | Qi Loai tu AA, AA-AA, | 8C | V,10° | pV,
N | 0.76 0.86 |1545| 14 | KC1-0.38-14-3Y 7796.18 2857.06 2.80 1,68 | 0.31
G| 079 0,78 |[12,33] 14 | KC1-0.38-14-3Y 6568.68 222333 2.22 1,68 | 0,31
vl 079 078 [I1.77] 14 | KC!-0,38-14-3Y 7258.36 2580.31 2.58 1,68 | 0.31
Y | 0.79 0,78 |12.03| 14 | KCI1-0,38-14-3Y 8596.86 304005 3.04 1,68 | 0.31
E | 0.80 075 | 6.66 | 14 | KC1-0.38-14-3Y 3401.85 1778.34 1.78 1.68 | 0.31
O | 077 0.83 |[13.38| 14 | KCI1-0.38-14-3Y 8611.19 3370.30 3.37 1.68 | 0.31]
V| 077 0.83 [11.32| 14 | KCI1-0.38-14-3Y 5444 83 249549 2.50 1.68 | 0.31
Al 083 0.67 | 421 | 14| KCI1-0.38-14-3Y 1830.35 812,68 0.81 1.68 | 0.31
g | 0.5 0.88 |20.07| 28 | KCI1-0,38-28-3Y 7304.00 4528.26 4,53 3.36 | 0.62
B | 079 0,78 | 7.88 | 14 | KCI1-0.38-14-3Y 5148,63 263547 2.64 1,68 | 03]
A | 081 072 1658 | 14 | KCI1-0.38-14-3Y 3587.32 1636.47 1,64 1.68 | 0,31

6555425 | 27957.82 | 27.96 | 20,16 | 3.73

Tén that dién nang sau khi bi

AA_\h -

41,19% +20,95°

0

38’

Luong dién nang tiét kiém dugce do bu cong sudt phan khdng

SA = AA - AA,, = 10653,24 -7796,18 = 2857,06 kWh

S6 tién tiét kiém dugc trong nam

8C = 8A.c, = 2857,06. 1000 = 2,86 .10° d/nam

Von dau tu ty bu

V, = vy Qy, = 120.14.10" = 1,68.10° d.

Chi phi quy doi

Z, = pV, = 0,185.1,68.10° = 0,31.10° d/nam

0,95.157,6.10°.3521 = 7796,18 kWh

Tinh toan tuong tu cho cdc phan xuéng khdc, két qua ghi trong bang 2.13.btl.

407




Téng s6 tién tiét kiém duoc do dat tu bu hang nam la
TK =8C - pV,, = (27,96 — 3,73). 10° = 24,23 .10° d/nam

C6 thé nhan thay viéc dat tu bl mang lai hiéu qua kinh t€ rat I6n.

6. TINH TOAN NOI DAT

Nhur di biét, dién tré noi dat cho phép déi véi tram bién dp c¢6 cong suat 16n hon 100
kVA I1a R= 4 Q. Dé tiét kiém ta sir dung hé théng moéng ctiia nha xuong va hé thong 6ng nudc
lam ti€p dia tv nhién, vdi dién trd néi dat do duge la R, = 27,6 Q, dién tr¢ suat cia dat 1a
p, = 1,24.10°Q cm do trong diéu kién do am trung binh (hé s6 hiéu chinh cta coc ti€p dia la
k...=1,5 va doi v6i thanh noi k,,,=2 bang 44.pl. [1]).

Trudc hét ta xac dinh dién tré tiép dia nhan tao

_ Ry Ry 2764

Rnl -
R, -R, 276-4

=468 Q)

n

Chon coc ti€p dia bang thép tron dai / = 2,5 m, dudng kinh d = 5,6 cm déng sau cich
mat dat h = 0,5 m. Dién trd ti€p xtic cua coc nay cé gid tri
k 4h, +1 . : .
_ keePy (In2—1+lln b 1,5.1,24 2250+ ll 4.175 + 250

)= (In —In
2nd d 2 4h, -1 2314250 56 2 4.175-250

)=55.8Q

oo

Chiéu sau trung binh ctia coc h, = h + % =50+ ? =170 cm

So bo chon s6 luwong coc

Rew _ 558
R = Z&z 11,92 chonn =12 coc

n.i *

n=

S6 coc nay dugc dong xung quanh tram bién 4p theo chu vi
L=2(5+7)=24m
Khoang cach trung binh giita cic coc la /, =1/n=24/12 =2 m.

Tra bang 49.pl. [1] tng v6ity e [/ =2/25=08~1 va s6 lugng coc 1a 12, ta xac dinh
duge hé s6 loi dung clia cdc coc tiép dia la n., = 0,52, he 56 lgi dung ctia thanh néi 1, = 0,32.

Chon thanh no6i ti€p dia béng thép c6 kich thude bxc = 50x6 cm. Dién trd tiép xic cha

thanh néi ngang

KogaPy In 2L 2.1,24.10* |, 2-24007

Rnga = - n
2n.L b.h  2.3,14.2400 5.50

= 17,67 Q
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Dién trd thuc t€ cha thanh néi ngang ¢ xét dén hé s6 lgi dung n,,, la

Rug 17,67
Moga 0.3

R’,.= =55220

Dién trd can thiét clia hé thong 1i€p dia nhan tao c6 tinh dén dién trd clia thanh ndi

Riug R 5522468

Ry = o 22224068
R',.—R.. 5522-468

=511 Q:

S6 luong coc chinh thie 1a

R 55.8

n.,= — Y =
N R, 052511

= 20,98 coc chon n,, = 21 coc

Kiém tra do 6n dinh nhiét clia hé thong tiép dia

t J2.15
Fon= 1) g = 13720. 7’4 =272.,87 < S,, = 50.6 = 300 mm?
H

Vay hé thong tiép dia thoa man vé diéu kién 6n dinh nhiét.

7. HACH TOAN CONG TRINH

Trong phan hach todn cong trinh ta chi xét dén cdc thiét bi chinh ma duoc liét ké trong

bang 2.14.btl.
* Téng gia thanh cong trinh 1a 2V = 317,49 triéu déng.
* Téng gia thanh cé tinh dén cong ldp dat
Vs =k SV = 1,1.317,49 = 349,24 triéu déng

* Gia thanh mot don vi cong suat dat

_Y v _34924
s, 360

10°=0,97.10°d/kVA

2q

Bdng 2.14.btl. Liét ké thiét bi va hach todn gia thanh

TT Tén thiét bi Quy céch Donvi | S6lugng | Pongid, 10'd | V 10%
(1) (2) (3) (4) (5) (6) (7

1 | Tram bién dp 2.TM180/22 Cai 1 152,7.10° 152,7
2 | Day dan 22 kV AC35 M 337,39 80,75 27,24
3 | Cép ha dp ABBG 35 M 295,82 81,34 24,06
4 | -nt- ABBG 25 M 1342 70,24 9,43




Bang 2.14.btl (1iép theo)

410

(h (2) (3) (4) (5) (6) (7
5 | -nt- ABBG 16 m 311,22 62,34 19.40
6 | -ni- ABBG 10 m 125,18 53.44 6,69
7 | -nt- ABBG 6 m 78,62 40,46 3.18
8 | Cauchay cao dp K,22 Bo 1 2500 2.50
9 | Chong sét van PB-22 Bo | 2000 2.00
1O | Daocédch ly Bo 1 1600 1.60
Il | Vo dién Cai 1 1000 1.00
12 | Aptomat téng A3143 Cdi 1 3500 3,50
13 | Aptdémat nhdanh A3134 Cdi 7 2500 17.50
14 | Aptomat nhdnh A3124 Ca 4 2100 8.40
15 | Bién dong TKL-0,5 Bo 12 100 1,20
16 | Ampeké 0-200 A Cai 14 100 1,40
17 | Vonké 0-500 V Cai 12 110 1,32
18 | Cong to 3 pha Cai 12 6 7,20
19 | Dong thanh céi M.50x6 kg 10 60 0.60
20 | Sit thanh cai Cii 9 50 0.45
21 | BoO gian tram Bo | 3500 3.50
22 | Coc 1iép dia D5.6 Coc 21 100 2.1
23 | Thanh néi 50x6 M 24 15 0,36
24 | Tubu KC1-0,38-14 bo 10 1,68 16.8
25 | Tu bu KC1-0,38-28 bo 1 3,36 3.36
)3 317.49
* Téng chi phi quy doi

Zs =pVs + Gz -0A5 = .(0.185. 349,27+ 126,103 -27,958).10°= 162,76.10°d /nam.
* Téng dién nang tiéu thu

2>A =Ps T, =270,1.5100 = 1377510 kWh

* Téng chi phi trén mot don vi dién nang

Z, 16276

g=

" S A 1377510

10* = 118,15 d/kWh.




THIET KE CUNG CAP PIEN CHO MOT CHUNG CU CAO TANG

Dé bai:

Hay thi€t k€ cung cap dién cho mot chung cur n,,,, tang, kich thudc mat bang AxB, mdi
tang c6 n, can ho, cong suat tiéu thu trung binh cia méi ho 1a p, kW/ho. M6 hinh du bdo phu
tai sinh hoat ¢6 dang tuyén tinh véi suat tang phu tai trung binh hang nam la a,, Xdc suat dong
trung binh ctia cdc thiét bi dién gia dung & cdc gio cao diém ngay 1a p" = 0,35 va cao diém dém
i2 p' = 0,7. Diém dat tram bién 4p tiéu thu dién dp so cap 1a U,, kV cach tam nha la /, m. Chiéu
cao trung binh cua moi tang la h, = 3,5 m. Chi€u sdng chung trong nha véi dién tich F,,, bang
1,75% tong dién tich mat biang (AxB), tong chiéu dai mang dién chiéu sing trong nha lay bing
4,5 1an tong chiéu cao cua chung cu, suat céng suat chiéu sing trung binh 1a p,.,W/m?’; Chi€u
sdng ngoai trdi véi 16ng chiéu dai bang nira chu vi cua khu chung cu (L., = A+B), khoang cich
tit tram bi€n dp dén mach chi€u sdng lay bang /,= 0,655./,; sudt cong suat chi€u sang 1a py.,»
W/m. Toan bd chung cu ¢ n,,,, thang may cong suat cia moi thang mdy 12 7 kW véi hé sé ti€p
dién € = 0,8; cos@,,, = 0,54; Mot tram bom gém n, mdy cong suit moi may la 6,3 kW, hé so st
dung k., = 0,55 va cosg, = 0,78; Phu tai chiéu sdng va dong luc khong thay déi dang ké theo
thdi gian. Hao ton dién ap cho phép 1a AU,,. Thoi gian mat dién trung binh trong nam t; = 24 h;
Sudt thiét hai do mat dién g,, = 1500d/kWh; Chu ky thiét k€ 1a T = 15 nam. Théi gian sir dung
cong suat cuc dai Ty h/nam; Hé s6 chiét khdu i = 0,1; gid thanh ton that dién ning c, =550
d/kWh; thoi gian tiéu chuan thu héi von ddu tr T, = 10 nam. Thué sudt s = 15%; gia ban dién
g, = 550 d/kWh; gid mua dién g,, = 420 d/kWh. Cic dit kién clia bai todn duoc 14y trong bang 3.1.
twong Ung voi chif cdi cta ho (cot 1+ 6); tén dém (7+10) va tén (11+13) cua ngudi thiét ké; cac

tham s6 khdc tra trong cac bang phu luc [1].

Nhiém vu thiét ke:
I. Thuyét minh
1. Tinh todn nhu cau phu tai.
2. Xac dinh so do6 n6i day va tiét dién day dan.
3. X4c dinh t6n that dién nang.

4. Chon s¢ lugng va cong suit may bién ap.

411



5. Chon thiét bi dién.

6. Kiém tra ché do khéi dong ciia cic dong co.

7. Tinh toan néi dat.

8. Hach todn c6ng trinh.

9. Phan tich kinh t€ — tai chinh.

II. Ban vé

- So d6 néi day cua mang dién.

- So d6é mat bang va mat cat tram bién 4p tiéu thu.

- C4c bang s06 liéu tinh toan .

Bang 3.1. SG liéu thiét ké khu chung cu cao tang

Ung véi tén Ho Ung véi tén dém Ung vai tén
a AxB, UL | Dgnp | Mho | D | D6 | Pos Oy, Po. Poa, lw | AU, | Tw.h
B mxm kV kW W/m? W/m | m %
1 2 3 4 5 6 7 8 9 10 11 12 13

A | 180x220 | 20 | Il | 14| 6 3 | 1,35 ] 0.033 20 -30 60 5 3560
A| 150x210 (20| 10 | 14| 6 3 | 1.36 | 0,035 15 25 72 4,5 | 3840
A | 160x220 | 10| 10 | 13| 4 3 | 1,35 | 0,031 18 30 50 4,5 | 3680
B | 150x220 | 10 | 9 14 | 5 3| 1,4 | 0,035 18 25 65 5 3780
C | 180x240 |20 | 12 |16 | 6 4 11,36 0032 20 30 45 5 3570
D | 160x230 | 10 | 13 | 14 | © 4 | 1,4 | 0,035 15 25 66 4,5 | 3670
b | 150x200 | 10| 9 12 | 4 2 | 1,38 | 0,031 15 30 55 | 455 | 3750
E | 170x230 | 20 | 12 | 16 | © 4 | 1,33 | 0,04 15 30 65 5.5 | 3690
E | 150x210 [ 20 | 13 |13 | 5 3 | 1,38 | 0,035 18 30 100 | 4,5 | 3780
G| 170x240 | 10 | 13 | 17 | 6 4 | 1.4 | 0,033 18 28 28 45 | 3760
H | 150x220 | 10 | 14 | 14 | 6 4 | 1,38 | 0032 | 20 25 45 5 3750
I | 150x210 | 20 | 14 | 13| 5 3 1136 004 19 28 65 5.5 | 3560
K| 180x230 | 20 | 12 | 16 | 7 4 | 1,4 | 003 20 30 70 48 | 3780
L | 140x210 (10| 10 | 12 | 4 3 [141] 0,03 20 25 55 4,8 | 3950
M | 140x220 | 10| 9 12 | 4 3114 | 004 15 28 60 5,2 | 4010
N | 150x210 | 20 | O 13| 4 3 | 138 004 16 28 68 55 | 3850
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Bang 3.1.(ti€p theo)
i 2 3 | 4| 5 |6 7 8 9 10 | 11 12 13

O | 160x210 | 10 | 10 | 15| 6 | 4 | 1370032 | 18 30 | 70 | 4.7 | 3760
O | 190x230 | 20 | 12 | 18 | 7 | 4 | 141 ] 004 | 20 30 | 50 | 45 | 3750
O | 160x200 | 20 | 13 | 13| 5 | 4 | 1420032 20 28 | 45 | 43 | 3840
P | 170x210 | 10| 15 | 16| 6 | 4 |143]| 003 18 28 | 56 | 45 | 3760
Q| 180x200 | 10 | 13 |18 | 7 | 4 [137/0033| 18 | 29 | 67 | 48 | 3750
R | 190x240 | 10 | 12 [ 20| 8 | 4 |139] 0032 16 30 | 70 | 4,7 | 3830
S| 170x200 | 10| 9 15| 5 | 3 |133]0035]| 18 26 | 58 5 | 3930
T| 150x220 | 10| 9 |13 | 4 |3 |136] 003 | 20 25 | 63 | 55 | 3820
U| 160x240 | 20| 10 | 14| 5 | 3 | 1.4 | 0034 | 20 27 | 38 | 52 | 3680
U | 160x250 | 10 | 12 | 15| 6 | 4 |1.39]0032 | 20 28 | 46 5 | 4100
V| 170x230 {20 | 14 |18 | 7 | 4 | 138 0.03 15 30 | 55 | 45 | 4210
X | 150x200 | 20| 10 | 9 | 4 | 2 |139]0032]| 18 28 | 62 | 46 | 3890
Y | 150x210 | 20| 9 | 10| 4 | 2 | L4 | 0035]| 20 30 | 50 | 4.7 | 3780

Bai gidi mau

Gia str ngudi thiét ké ¢6 tén 1a Dang Vin Dinh, cac dir kién dugce 1ay tuong (ing nhu sau:

Ung véi hang D Ung véi hang V Ung véi hang D
a-p AxB UL | Mg | M | N | Dn [P KW g Po.1 Pos, Lwm | Ty h
kV W/m? W/m
| 2 3 4 5 6 7 8 9 10 11 12
150x200 | 10 | 9 12 4 2 11,38 1003 15 30 55 3750

Gidi:
|. XAC PINH NHU CAU PHU TAI
1.1. Phu tai dién sinh hoat

Trudc hét ta xac dinh mo hinh dy bdo phu tai: Coi ndam co so 12 nam hién tai t, = O, 4p
dung mo hinh (1.22) dang
P =P, [1+alt-ty)] =1,38.(1 +0,03.1)
Phu tai tinh todn s€ 1a phu tai cuc dai ¢ nam cudi cua chu ky thiét k€. Suat phu tai cua

mbi ho gia dinh & cudi chu ky thiét ke 1a
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Pyis = 1,38.(1+0.03.10) = 2 kW
Tinh todn tuong tu cho cdc nam khdc, két qua ghi trong bang

Dé tién chon thiét bi ngoai viéc xdc dinh phu tai tdng cla toan chung cu, taean xic dinh

phu tai riéng cho méi ting. Hé s6 ddng thoi cia méi tang dugc xdc dinh theo biéu thirc

‘ —p" s 5- _0,35
k2 =p 415 P0P) _g3s s \/03_0_ ) 20,56
nho 12
[(d_d -
kg: =pd + 1,5. PP (d-p )=0,7+1’5Jw=0,89
nho

Cong suat tinh todn clta mdi tang

P = Pling = Ko"EP0.15 o = 0,895.2.12 = 21,56 kW

Hé s déng thai clia toan chung cu vdi tong s6 n = 12x9 = 108 ho

K," = 0,35 +1‘5‘/0.35.(1 -035) _( 49
108
kdld - 0,7 + 1.5 0.7.(1 - 0.7) = 0,77
108

Phu tai sinh hoat ngay va dém clia toan chung cu
P, = k"2 po,sn = 0,42.2.108 = 90,47 kW
P, =k, 2poisn=0,77.2.108 = 165,49 kW

Theo ty I¢ P"/P* = 0,55 ta tra bang 3.pl. BT x4c dinh dugc hé s6 cong suit trung binh ciia
phu tai sinh hoat 12 cosg,, = cose’ = 0,913. tge’ = 0,426.

1.2. Tinh toan phu tai dong luc
a. Thang may
Cong sudt cua cic thang mdy quy vé ché do lam viéc dai han
Po=P,n Ve =7./08 =626 kW
Téng cong sudt cla cac thang may
Pyim= Ko 2Pim = 0,65.4.6,26 = 16,28 kW

(Hé s6 nhu cdu cua thang mdy tra theo bang 4.pl.) [1]. Véi s6 thang méy 13 4 d6i vdi nha
cao 9 tang h¢ s6 k.., = 0,65. D61 vGi thang mdy, c6 thé coi he¢ s6 tham gia vao cuc dai & céc giv

414



cao diém 12 nhu nhau va bang 1, vic 1a P, = P,,=16.28 kW;
b. Bom nudéc

Vi hai mdy bom c6 cong suat giong nhau nén hé so6 nhu cau ctia tram bom la

Lok _06+1720 0882

Jo, V2

Cong suit tinh toan cua tram bom:

knc = ksd +

P, = ko 0p.Priom = 0,882.2.6,3 = 11,12 kW
Cong suat tinh toan & cac thdi diém cuc dai:.
- Ngay: Py =K'm.Po= 111,12 = 11,12 kW
- bém: Poo=k'uPw = O,SS.i 1,12=6,23 kW
Cong sudt tinh toan clia nhém dong luc:

P, =P+ P [(-PSL)"-"“ -0,411=16,28 +11,12. (%)"-"4 ~0,411=232kW

6,23
5

d
Py =P+ P [(55"—)‘)""‘ ~0,41]= 16,28 +6,23.[ (==)"" -0,41] =20 kW

Heé s& cong suit cia nhém dong luc

oSO = ZP,.cosp; 16,28.0,54+11,12.0,75 _
Pa="3p 1623+ 11,12

0,62

1.3. Phu tai chiéu sang cong cong
a. Chiéu sang trong nha
Téng dién tich chiéu sang 1a F,, ;= 0,0175.(150.200) = 525 m**
Cong suit chiéu sang trong nha
P... = Pocci-Foei=0,015.525 = 7,875 kW
b. Chiéu sang bén ngoai
Téng chiéu dai mach chiéu sang ngoai trai
L.,=A+B=150+200=350m
Céng suat chi€u sang ngoai trdi

PcsZ = p(Jcs.Z'Lch: 0703*350 = 10,5 kW
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1.4. Tong hop phu tai

Tong cong suat chiéu sang: P.. = k,(P,,, + P..,)= 1.(7.875+10,5) = 18,375 kW
Heé s6 dong thai cta 2 nhém phu tai chiéu sang k, = 1
Phu tai téng hop ctia toan chung cu xac dinh theo phuong phép s6 gia.

Bdng 3.2. S6 liéu vé phu téi tinh toan cha cdc nhém & céc gid cao diém

Cong suat o Phu tai sinh hoat bong luc Chiéu sang
gl\0 cao n n d n d
dlé,m . kW Psh Pshd l:)lh,m Plh.m PL'& PL'&
90,47 165,49 23.2 20 0 18,375

416

Cong suat tinh todn cta 2 nhém dong luc va chiéu sang

P e =Py =232 kW

p! 18,375
P = P+ PLL([( 5 )" —0,411=20+18,375 . [( : Yo% _ 0,411 = 31,83 kW
S6 gia clia phu tai dong luc va chiéu sdng & cdc thoi diém cuc dai

2
Apndl&cs = 23’2[ [(%)(L“4 - 0,4]] = 15,16 kW

AP i, = 31,83.[ [(3—1;8—3)“"”‘ -0,411=21,23 kW

Cong suat tdng hop clia toan chung cu
P's =P+ AP g = 90,47 + 15, 16 = 105,63 kW
Py =P+ AP0 = 165,49 + 21,23 = 186,71 kW
Nhu vay cong suat tinh todn s€ 1a

P, = Max(P's. P’s) = Max(105,63; 186,71) = 186,71 kW
Coi hé s6 cong suat cua phu tai chi€u sdng bang 1, xac dinh hé s6 cong suat tong hop

SP..cos¢, 165.49.0.913 +20.0.62 + 18.375.1
cos = ' L= ’ ’ : = - tgos = 0,506
°z P, £65.49 + 20 + 18.375 089 18

Vay cong suat biéu kién sé la

g_ Pu 18671

= =209,18 kVA
cos¢y 0,89

Q =P,.1gps = 186,71. 0,506 = 94,3 kVAr



2. CHON SO PO NOI DAY VA TIET DIEN DAY DAN

D¢ tang do tin cay ciia mang dién so dé dugc bé tri 2 duong day hd trg du phong cho
nhau dugc tinh todn dé méi dudng day cé thé mang tai an toan khi ¢é su ¢ & mot trong 2 dudng
day ma khong lam gidam chat luong dién trén dau vao cua cic ho tiéu thu (hinh 3.1); Cic mach
dién sinh hoat, chi€u sdng va thang mdy dugc xay dung doc lap v6i nhau. Mach chiéu sing cé

trang bi hé thong tu dong déng ngit theo chuong trinh x4c dinh.
2.1. Chon day dan tir tram bién 4p dén tu phan phoi

Tong dat tai 16ng thang may tdng 1 véi tong chiéu dai /, =55 m , trong tong s& hao tén
dién dp cho phép 4,5% ta phan b6 cho 3 doan nhu sau: TUr tram bién dp dén ti phan phéi téng
AU, = 2%, tir th phan phéi tong dén ta phan phdi cac ting va tir t0 phan phdi tang dén cdc ho
gia dinh déu bang 1,25%; Du dinh chon c4p 16i déng ¢6 do dindién  y = 54 m.mm¥/Q .

So bd chon x, = 0,1 Q/km, xédc dinh thanh phan hao t6n dién ap phan khéng

Q}:-xzo-[| 100 = 94,3.0,1.5’5.100
380°

AU, % = = 0,036%

Thanh phan hao ton dién dp tac dung
AU, % = AU % - AU,,% =2 -0,036 = 1,64%
Tiét dien day din cha dudng day cung cap cho ti phan phdi tong dugc xédc dinh theo
biéu thiic
P../.10°  186,71.55.10°

_ 2
— e — = 80,26mm
v.AU ,%.U 54.1,64.380

Ta chon cédp van xodn tiét dién 95 mm’ cich dien XLPE vo PVC ciia hing

FURUKAWA (Nhat) ché tao c6 r,, = 0,19 va x,;, = 0,08 Q/km

Hao t6n dién ap thuc t€

186,71.0,19 + 94,3.0,08

_ Ps.ry, + Q5
380°

U2

55.100=1,64% < 2%

AU, oy 100=

Nhu vay cdp dd chon dam bao yéu ciu vé chat lugng dién 4p.
3.2. Chon day dan dén cac tang

C6 thé thuc hién theo 2 phuong dn: phuong an 1- méi tang mot tuyén day di doc lap;

phuong dn 2- chon mot tuyén day doc chung cho tat ca cdc tang.

a. Phuong dn I: Tinh todn cho tang cao nhat la tang 9:
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Cong suat phan khang ctia méi tdng nhu da xdc dinh & trén: Qe = P
0,426 = 9,63 kVAr.

tgo = 21,56.

tang -

Thanh phan phan khang cta hao ton dién ép

Xl
Qrang Xo 2 100 — 2:63.0.1.31,5.100

Asz% = 3 5
U 380~

=0,021%

Thanh phan hao t6n dién dp tac dung
AU,% = AU, % - AU,,% = 1250021 = 1.229%:
Tiét dién day dan cua dudng tir ti phan ph6i tong dén ti phan phdi ting

P 1,.10° 5 ;
- Lng 10 21,56.31,5.107 _ 6.94mm’
v.AU ,%.U*  54.1,229.380°

2

Ta chon cdp ha dp XLPE-10 c6 tiét dién 10 mm’ véi r,= 2 va x, = 0,08 Q/km.
Hao t6n dién 4p thuc t€
- 21,56.2+9,63.0,08

AU
2 380°

31,5.100= 0,96 < 1,25%

b. Phuong dn 2

Hinh 3.2.

So d6 dudng day lén cic ting. H,L VY Y evie v v ow

Coi dudng day doc 1én cac ting c6 phu tai phan bé déu (hinh 3.2).

Qs Xod, 100 = 1394.01.315.100

: a = 0,08%
2.U 2.380°

AU % =

AU,% = AUn% - AU,% = 1,25-0,08 = 1,17%

Tiét dién day din dugc xdc dinh theo biéu thic

31
P ,[-?.105 165,49. 2 108
[3“52

= 28,59 mm?

2

T yAU,.UT 54117380
Ta chon day cap déng XLPE 35 c6 ti€t dién 35 mm?, 1, = 0,52 va x, = 0,08 Q/km.

Hao ton dién ép thuc t&
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\

165,49 +73,94.0,08

> 380 31,5100 = 1,01 < 1,25%

AU,

So sanh 2 phuong an:
- Phuong an 1:
Tong chiéu dai clia tat ca cac nhianh day lén cic tang la
Y1, =3,5+7+10,5+14+17,5+21+24,5+28+31,5= 154 m
Ton that dién ning trén cdc doan day theo phuong an |

, 2 ,632
r 31107 = 2 560 3;9

2 2
Plang +Qlang
2

AA, = 2.154.2181.107° = 2373,77 kWh

Chi phi do tén that
Can = Ca.AA, = 550.2373,77 =1,306.10° d
Suat vén ddu tu cta cip XLPE-10 1a v,,= 46,76.10°d/km (bang 7.pl) [1]
Chi phi quy déi theo phuong an 1
Z, = p.Vols + Cap = 0,136.46,76.0,154 + 1,306 = 2,324.10°d.
Tinh todn tuong tu cho phuong phuong dn 2, két qua ghi trong bang 3.3 sau day.

Bang 3.3. Cac chi tiéu kinh 1€ clia 2 phuong dn di day dén cac tang

Phuong 4n I.m vy. 10° AA. kWh V. 10% C.10% | Z.10%
I 154 4626 237377 7.124 1306 2274
2 315 79.24 3608.47 2.5 1985 2,324

So sanh két qua tinh todn ta thay vé k¥ thuat ca 2 phuong 4n déu dam bdo yéu cdu cla
chat luong dién, vé kinh t&: tong chi phi quy ddi cha phuong 4n 1 nhé hon cla phuong 4n 2, do
d6 day dan sé dugc chon theo phuong an 1.

2.3. Chon day dan cho mach dién thang may

Chiéu dai dén thang may xa nhat 1a 30 m, theo $6 tay thiét k& cdc thang méy c6 hé s6

cos¢ trung binh 1a 0,54 do d6 cong suat phan khang ctia thang may sé la
Qi =P.tgo =6,26.1,56=9,76 KVAr
Xdc dinh thanh phan hao t6n dién 4p phan khéng

Qi .>2<0.13 100 = 2760.1.30.100

AUX3% =
380°

=0,02%
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Thanh phan hao tén dién 4p tic dung
AUL% = AU, 1% - AU % = 1,25 - 0,02 = 1,23%:
Tiét dién day din

1..10° .26.30.10° ,
A 6.26.30.10 96mm?

F, = _
P yAU,,%U?  54.123.380%

Chon cap ha 4p cé tiét dien 4 mm’ co 1, = 5 va x, = 0,09 Q/km
2.4. Chon day dan cho duong day dén tram bom

Chiéu dai tir ta phan phéi téng dén tram bom 14 /,= 65 m. Xéc dinh thanh phan hao t6n
dién 4p phan khang

Xl 2.5,56.0,1.65.
AU, % = Qb—z‘)i.loo = 565 100 _ 0.05%
U 380-
Thanh phan hao t6n dién 4p tic dung
AU, % = AU % - AU % =2-0,02 = 1,95%;

Tiét dién day dan

p oo Pody10°  2.63.65.10° 30 mn
' yAU,%U? 541953802

Chon cdp ha 4p c6 tiét dién 6 mm”’.
2.5. Chon tiét dién day dan cho mang dién chiéu sang

a. Chiéu sang trong nha: Do khong ¢6 s& lieu cu thé nén tam coi chiéu dai cia mang
dién chi€u sing trong nha bang 4,5 1an chiéu cao cua chung cu, tic 1a
L., =4,531,5=141,75m
Chon hé théng chiéu sang trong nha 12 mang dién 1 pha 220 V (hinh 3.3); hao t6n dién
ap cho phép la AU, = 2,5%

Hinh 3.3.

| L.
So d6 mang dién chiéu sdng trong nha. I ¢ # ¢ ¢ ¢ ¢ ¢ ¢ ¢

Momen tai M =P, L /2 =7,875. 141,75/2 = 558,14 kW.m

Tiét dién day dan

M 55814

= = 15,95 mm? ta chon cip dong 2 16i PVC-16;
C,aU,, 1425

exl =
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Hao ton dién 4p thuc t&

M 55814
C,F.  14.16

AU, = =2.49% < 2,5%

C, = 14 (bang 4.pl.BT)

b. Mang dién chiéu sang ngoai troi duge bé tri nhu hinh 3.4 chiéu dai doan OA 1a 36 m,

doan AB ¢6./, = 150 m va doan AC c6 /; = 200 m. Suat phu tai trén mot don vi chiéu dai la
Po = 0,03kW/m, hao tén dién ap cho phép la AU, = 2,5 %. Cédc doan day trén dudng truc tir
nguén O dén diém B duoc xay dung véi 4 day dan, cdc nhianh ré AC thuoc loai 2 pha c6 day

trung tinh.
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Cong sudt tinh todn chay trén cdc doan day
Pas = po./; =0,03.150 = 4,5 kW
PAC= p()-13 = 0,03200 =6 kW

o A e B
|
Hinh 34. —> ¢ ¢ ¢ ¢ ¢
So dé mang dién chi€u sing ngoai troi. Ihe |
—»>
POA=PAB+PAC=4,5+6=IO,SKW _>

C

Momen tai cua cac doan day ,

Moa=Pua. 1, =10,5.36 =378 kWm

M, = Pag. Li/2 = 4,5. 125/2 = 337.5 kWm

Muc = Pac. [adf2 = 6.200/2 = 600 kWm
Tra bang 4.pl.BT. ta tim duoc hé s6 C = 83 va bang 5.pl. BT cho a=1,39.
Xéac dinh mémen quy déi

My = Mg + & (Mg + Mae) = 378 + 1,39.(337,5 +600) = 1681,13 kWm
Tiét dién day dan trén doan day dau

My, 168113

Foa = AU - ®s 13,5 mm’, ta chon cdp déng loai PVC-16.

P

Hao ton dién 4p thuc t€ trén doan OA

AU, = 1681,13 =127 %
83.16

Hao t6n dién 4dp trén cdc doan con lai
AUap =AU, =AU, - AU, =25-127 = 1,23 %

Tiét dién day dan cac doan




3375

F, = 13" 7,39 mm* chon cdp PVC-10
600 5 ,
F,. = 37123 = 13,14 mm” chon PVC-16 (C =37, theo bang 4.pl.BT)

Hao ton dién 4p thuc 1€ trén doan AB

ab —

3375
37.10

600

=091 %

AU,= ——=101%

37.16

Tong hao tn dién 4p thuc 1€ trong mach chiéu sdng
AU, =AU, +AU,c = 127 + 1,01 = 2.28 < 2.5%

Vay day dan duogc chon dép iing yéu cau k¥ thuat.

K€t qua tinh chon day din dugc thé hién trong bang 3.4.

Bdng 3.4. Két qua tinh chon day dan

Doan lm | P,kW Q | AU% | AU% | AU% | Femm® | F. | AU %
day chinh 55 186,71 94,31 2 0.036 1.64 80,26 95 1,64
lén tang 31,5 21,56 9.63 1.25 0,021 1,229 6.94 10 0.96
thang may 30 6,26 9,76 1,25 0,02 1,23 1,96 4 0,67
tram bom 65 11,12 11.11 2,5 0,05 1.95 5.9 6 1,71
cs.trong nha | 141.5 7.875 2.5 15,95 16 2.49
cs.n.tror OA 36 10,5 2.5 13,7 16 1.27
AB 150 4.5 1.23 7.29 10 0,91
AC 200 6 1,23 13.14 16 1.01

3. TINH TOAN TON THAT PIEN NANG TRONG MANG DPIEN

Hao t8n cong suat trén doan day tir tram bién dp dén ti phan phdi tong

PZ + Q1 o 186,717 +943° 6
AP, = =——%r1,.1.107° = 0,19.55.10™ = 3,167 kW
S TEE 0,387
2 2 2 2
4 _
AQ, = PZJ—ZQZF“'["IOHG) B 186’7(; 3;29 z 0,08.55.107°= 1,333 kVAr:

Théi gian hao t6n cuc dai

t=(0,124 + Ty.10* )*8760=(0,124 + 3750.10 %°8760 = 2181 h
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Ton that dién nang trén doan day tir tram bién dp dén ti phan phdi tong

2 2 2 2
AA, = ﬂro.l,.r.lo-J _ 186,71 +294’3 0,19.55.2181.10°° =
U? 0,38
= 6906,317 kWh

Tinh toan tuong tu cho cac doan khéc, két qua ghi trong bang 3.5.

(Chu y d6i véi dudng day chiéu sdng c6 phu tai phan bé déu thi ton that bang 1 phan 3

$o v6i dudng day cé phu tai tap trung).

Ton that trong mang chi€u sang trong nha: Do mang dién chiéu sdng la mét pha va cé

phu tai phan bd déu nén tén thait dién ning duoc xdc dinh theo biéu thiic

2P 2.7875"
AAcs,lr.n = ——> I 'Lcs.lr.n T = ;2_
3.0,22

> 1.25.141,75.2181.10™" = 330,11 kWh
3.U;

Bdng 3.5. Két qua tinh toan t6n that trong mang dién

TT Doan T X AP, AQ, AA, kWh
day /, m P, kW Q, kVAr | Q/km kW kVA
| D.truc 55 186.7144 | 94,30886 | 0.19 0,08 3.167 1,333 | 6906,317
2 tang 9 31,5 21,56235 | 9,634795 | 1.83 | 0,109 | 0,223 | 0,013 | 485,6248
3 8 28 21.56 9.634 183 | 0,109 | 0,198 | 0,012 | 431,5761
4 7 24,5 21,56 9.634 1,83 | 0.109 | 0.173 | 0,010 | 377,6291
5 6 21 21.56 9.634 1,83 | 0,109 | 0,148 | 0,009 | 323.6821
6 5 17,5 21.56 9,634 1,83 | 0,109 | 0,124 | 0,007 | 269,7351
7 4 14 21,56 9.634 1,83 | 0,109 | 0.099 | 0,006 | 215.7881
8 3 10,5 21.56 9.634 1.83 | 0.109 | 0,074 | 0,004 | 161,841
9 2 7 21,56 9,634 1.83 | 0.109 | 0,049 | 0,003 107.894
10 Tm 4 30 6.26 9.76 5 0.09 0.140 | 0.003 | 304.5638
11 3 20 6,26 9.77 5 0.09 0,093 | 0,002 | 203,2295
12 2 10 6.26 9.77 5 0.09 0,047 | 0,001 | 101,6148
13 | T.bom 65 11,12 11,11 3.33 0,09 0,371 0.010 | 808,2179
14 | Cs.t.nha | 141.75 7,875 1.25 0,07 0,034 | 0,002 330,11
15 | Cs.ngoai 36 10,5 0 1,25 0.08 0,042 | 0,002 | 74.93412
16 | nh.cs 1 150 4,5 0 2 0,07 0,062 | 0,003 | 91,75606
17 | nh.cs2 200 6 0 1.25 0.07 0,076 | 0,004 | 135,9349
5 5,120 1,425 | 11330,44
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Téng hao t6n cong sudt trong mang dién APy = 5,12kW va AQs = 1,425 kVAr
Tong t6n that dién nang trong tat ca cic doan day 1a AAy, = 11330,44kWh

Tén that trong may bi€n dp AAsg, = 8067,89 kWh (két qua tinh todn & nam ¢udi chu k¥
tinh todn cta phuong 4n 1, Bang 3.2 )

AAs = AAs, + AAsg, = 1133044+ 8067.89 = 19398.33kWh
Tong dién nang tiéu thu trong nam

A =Py T\ =186,71. 3750 = 700179 kWh
Ty lé ton that dién nang

AA; |0 1939833
700179

AA% =

100 =2,77

4. CHON MAY BIEN AP

Phu tai cua chung cu cao tang dugc coi 12 loai 11, suét thiét hai do mat dién la g, = 1500
d/kWh (bang 11.22.b)[1].

Tong cong sudt tinh toan cla toan chung cu ¢6 ké dén t6n that 13
S,=S+AS=P+APs +j(Q+AQs) = (186.71+ 5,12) + j(94,3+1 ,425) = 214,39 kVA

Can ctf vao két qua tinh todn phu tai S, ta chon cong sudt va s6 luong may bién ap 10/0,4
kV theo 3 phuong an sau:

PA1: dung 2 may 2x100 kVA;
PA2: ding 1 may 180 kVA va
PA3 dung | may 250 kVA.

Cac tham s6 clla may bién dp do ABB san xuit tra trong sd tay thiét k€, duoc thé hién

trong bang 3.6 sau.

Bdng 3.6. Cic tham sé clia may bién dp

Spa kVA AP,, kW AP,, kW Von ddu tr, 10° VND
2x100 0.32 2,05 111,95
180 0.534 3,15 81,6
250 0,64 4,1 99,1
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Dudi géc do k§ thuat, cic phuong dn khong ngang nhau vé do tin cay cung cap dién:
Dai véi phuong dn 1, khi cé sut c6 & mot trong hai may bi€n 4p, mady con lai s€ phai ganh mot
phan phu tai, con & phuong 4n 2 va 3 sé phai ngimg cung cap dién cho cdc ho tiéu thu khi c6 su
O trong mdy bién 4p. Dé dam béao su tvong dong vé k¥ thuat cla cdc phuong dn can phai xét
dén thanh phan thiét hai do mat dién khi c6 su c6 xdy ra & | trong cdc mdy bién dp.

a. Plhuwong an 1:
Trudc hét can ki€m tra kha niang lam viéc qua tai cia mdy bién dp
Heé s6 dién kin d6 thi c6 thé xic dinh theo biéu thiic

o, = Po _ Tu 3750
*“ P, 8760 8760

=0,43<0,75

Nhu vay mdy bién ap c6 kha nang chiu duoc qua tai 40% trong thdi gian xay ra su co.
Truéc hét ta xac dinh phu tai tinh todn ciia toan chung cu qua cdc nam theo biéu thifc:
Si = (Pyi + APy )lcos@ = (K'y.n.Pyt + APy, )/coso
Phu tai ciia cdc nam xac dinh theo biéu thifc:
S, = [k’ n. py(1+ o)+ APy, 1/cOs0;
Nam thit nhat: S, =[0,766.108.1,38(1+0,03.1)+ 21,23]/0,89 = 155,98 kVA
Dé dam bao may bién dp khong qua tai 40% so véi gia tri dinh mitc khi cé su cé |
trong 2 mdy bién dp can phai cat bét 1 luong coéng suét 1a
Shi =S, — 1,4, S52 = 155,98 - 1,4.100 = 15,98 kVA
Thiét hai do mat dién
Y, = Sy.cos .t. g, = 15,98.0,89.24. 1,5=0,525.10°d
Xdac dinh ton that dién nang trong cac may bién 4p:

Nam thit nhat:

AP
k .‘c.(SS )2 =2.0,32.8760 + 2,05 .(152’98)2.2181 -

AA, =Ngs AP, .t +
nBA 100

= 6966,25 kWh

t= (0,124 + T,10°)’8760 = (0,124 + 3750.10**8760 = 2181 h
Chi phi t6n that & nam thy nhat:

C,=ca.AA, = 550.6966,25 = 3,831.10°d/nam
Téng chi phi & nam thit nhat

Cs, =Y, +C, =(0,525 + 3,831).10° = 4,357. 10°d
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Gi4 tri tong chi phi quy vé hién tai PVC duoc x4c dinh theo biéu thic

T
PVC=>"CyB' - min

1=0

voi B= 1 .

= - = =091;
l+1 140,

Cs, B' =4,357.10% 0,91 = 4,085.10° d.

Tinh todn tuong tu cho cdac nam va cic phuong 4n, két qua ghi trong bang 3.7.

Bang 3.7. Két qua tinh todn cdc chi tiéu so sanh cdc phuong 4n.

Phuong én I: Dung hai may bién 4p 2 x 100 kVA

t | S.kVA | S.kVA | AA, kWh | Y.10°d | C.10° Cy B! Cs. B
0 0.00 0 0 111,95 | 111.95
1 159.19 19.19 7022,90 0.631 3,863 | 4,493 | 0,909 4,085
2 164,40 24,40 7117,06 0,802 3914 | 4716 | 0,826 3,898
3 169,60 29,60 7214,23 0,973 3,968 | 4,941 | 0,751 3712
4 174.81 34,81 7314.44 1,144 4023 | 5167 | 0.683 3.529
5 180.01 40,01 7417.68 1.315 4,080 | 5395 | 0,621 3.350
6 185.22 45.22 7523.94 1,486 4138 | 5.624 | 0.564 3,175
7 190,43 50,43 763324 1,657 4,198 | 5856 | 0513 3.005
8 195.63 55.63 7745,56 1.828 4260 | 6.089 | 0467 2.840
9 200.84 60.84 7860,91 2,000 4324 | 6,323 | 0424 2,682
10 | 206,04 66.04 7979.29 2.171 4,389 | 6,559 | 0,386 2,529
11| 211,25 71,25 8100,70 2,342 4,455 | 6,797 | 0350 2.382
12 | 21645 76.45 8225,14 2.513 4524 | 7,037 | 0319 2,242
13 | 221,66 81,66 8352.61 2,684 4,594 | 7,278 | 0,290 2,108
14 | 22686 86.86 8483.11 2,855 4,666 | 7.521 | 0263 1.980
15 | 23207 92,07 8616,63 3,026 4,739 | 7,765 | 0,239 1.859
116607.46 | 27.427 | 64,134 | 91.561 155,326
Phuong 4n [I: Mot mdy bién ap 1x180 kVA
t S.kVA | S..kVA | AA, kWh | Y.10°d | C. 10° Cs B Cy. B
0 0.00 0,00 0,00 0,000 81,600 | 1,000 | 81.600
! 159.19 159,19 10052.11 5232 5.529 | 10.761 | 0.909 9.783
2 164,40 164,40 10409,32 5,403 5725 | 11.129 | 0.826 9.197
3 169.60 169.60 10778.02 5.575 5928 | 11,502 | 0.751 8.642
4 174,81 174,81 1115821 5.746 6.137 | 11.883 | 0,683 8.116
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Phuong an II (tiép theo)

5 180.01 180,01 11549.90 5.917 6,352 12,269 0,621 7,618
6 185,22 185,22 11953,07 6.088 6,574 12,662 0.564 7,147
7 190.43 | 190,43 12367,74 6,259 6,802 13,061 0,513 6,702
8 195,63 195,63 12793,89 6.430 7.037 13,467 0,467 6,282
9 200,84 200,84 13231,55 6,601 7,277 13,878 0.424 5,886
10 206,04 206,04 13680,68 6,772 7,524 14,297 0.386 5512 |
11 211,25 211,25 14141,32 6.943 7,778 14,721 0,350 5,160
12 216.45 216,45 14613.,45 7,114 8,037 15,152 0,319 4.828
13 221.66 221.66 15097,07 7.285 8,303 15,589 0,290 4516
14 226,86 226,86 15592,19 7,457 8,576 16,032 0,263 4,222
15 232,07 232,07 16098,78 7,628 8,854 16,482 0,239 3,946
193517,30 96,450 179,156
Phuong an II1: Mot mdy bién d4p 1x250 kVA
t S.kVA S.. kVA | AA, kWh Y.10%d C. 10°, Cs B' Cy. p
0 0,00 0.00 90,100 | 1,000 | 90,100
1 159,19 159,19 9232,65 5232 5,078 10,310 0,909 9,373
2 164,40 164,40 9473,68 5,403 5,211 10,614 0,826 8,772
3 169,60 169,60 972245 5,575 5.347 10,922 0,751 8,206
4 174,81 174,81 9978.98 5,746 5,488 11,234 0,683 7,673
5 180,01 180,01 10243,27 5,917 5,634 11.551 0,621 7.172
6 185,22 185,22 10515,31 6,088 5,783 11,871 0,564 6,701
7 190,43 190.43 10795,10 6,259 5.937 12,196 0.513 6.259
8 195,63 195,63 11082.65 6,430 6,095 12,525 0.467 5,843
9 200,84 200,84 11377,95 6,601 6,258 12,859 0.424 5,453
10 206,04 206,04 11681,00 6,772 6,425 13,197 0,386 5,088
11 211,25 211,25 11991,82 6,943 6,595 13,539 0,350 4,745
12 216,45 216,45 12310,39 7,114 6,771 13,885 0319 4,424
13 221,66 221,66 12636,70 7,285 6.950 14,236 0,290 4,124
14 226,86 226.86 12970.78 7,457 7.134 14,590 0.263 3.842
15- | 232,07 232,07 13312,60 7,628 7,322 14,950 0.239 3.579
167325,33 96.450 181,354
Bdng 3.8. Kél qua t6ng hop cla cdc phuong 4n chon méy bién 4p
Tham s@ Phuong 4n 1 Phuong an 2 Phuong 4n 3
Vonddutr V, 10°d 196,60 138,60 145,90
AA kWh 116607 ,46 193517.3 167325,33
Thiét hai Y, 10°d 27,427 96,450 96,450
PVC, 10°d 155,326 179,156 181,354
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Tir két qua tinh todn & bang 3.8, ta thiy phuong 4n 1 c6 PVC nho nhat, nén d6 chinh la
phuong 4n t6i wu cdn xdc dinh. Tém lai ta chon tram bién 4p gém 2 médy 100 kVA loai
TM.100/10. :

5. CHON THIET BI BAO VE
5.1. Tinh todn ngan mach trong mang dién ha ap

Coi hé théng c6 cong suit vo ciing 16n (X, = 0); Bé qua dién tr cua cdc thi€t bi phu.
M4y bién ap c6 cdc thong s6: S, = 100 kVA; AP, = 2,05 kW; U, =4%.

Hinh 3.5. So dé tinh toan ngan L, /

mach ’/7
J/, pD, N PD, N,

X,,/0,0649 R,,/0,003

@ Y Y | X,,/0,004 R,/0,0105 , X2/0,0024 R /0,025
Y YL
el Y Y\ 7/ . N, N,
| .

AN

EHT Zk1/0,029 N, EHT Zk2/0’039 N2

S @—

E. Z4/0,117 /N,
- 4
¥

Hinh 3.6. So do thay thé tinh todn trong hé don vi c6 tén.

Thiét lap so do thay thé tinh todn:

Xdc dinh dién tré cha cdc phdn ti, tinh trong h¢ don vi ¢6 tén; Chon dién ép co ban
U, = 0,38 kV.

X4c dinh dién tr& chia céc phdn tr:

2 2
Zon = U Ul _43.038° _ 065 0
100Sg,  100.0,]

AP UG,  2,05.0,38

R, = - = 0,003 Q
PR Sha 0,12.10°
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Xaa =22 ~R2 =+/0,065% — 0,003 = 0,0649
Ry, = 1./, = 0,19.0,055 = 0,0105
Xy, = o1/, = 0,08.0,055 = 0,004
Ry, =1/, = 1,83.0,0315 = 0,025
X, = %ool, = 0,109.0,0315 = 0,0024
bién trd ngan mach tai diém N,
Z = Zgal2 = 0,065/2 = 0,0325
Dong ngédn mach 3 pha tai diém N,
m _ U 0,38

Dong dién ngan mach 3 pha I, = ﬁZk, = J5.0.0325 = 6,753kA
Dong xung kich: b = ke 2 18 =12, /2.6,753=11,46 kKA
Gid tri hiéu dung clia dong xung kich I,,, =1,09. 6,753 = 7,36 kA
C6ng sudt ngdn mach S, = /3.0,38. 7,597 = 5 MVA,;

Tinh todn tuong ty cho cdc diém N, va N,, két qua ghi trong bang 3.9.

Bdng 3.9. Két qua tinh toan ngan mach

Diém ngan mach Z I:S) . kA i KA L, kA S.. MVA
N, 0,029 6,753 11,46 7,36 4,44
N, 0,039 5.66 9.61 6,17 3.73
N, 0,117 1,87 3,173 2,038 1,23

Tinh todn ngan mach mot pha tai diém N,.
Dién tré day trung tinh 13y bang dién tro day pha.
bién trd thir tr khong cia mdy bién dp:

U’ 2
< —0,65. 0.38

BA O’

na = 0,65. =0,94 Q

Téng trd ngan mach mot pha duge xdc dinh nhu sau:

Tai diém N,

705, = (BR g, 12)2 +((2X gp + X ypa )/ 27

Z5=1(3000¥2) +(2.00649-094/2) = 0,534Q

Zs = 3Ry 2+ 6(Ryy + Ry )% +((2X gy + X s )/2 + (X gy +Xy,)?




Z5,=(3.000¥2+600105-0,025 +(2.(0064% 094)/2+7.(0,004+0,0024) = 0,719Q

Hay Zs,=0,719Q2
Dong ngan mach mot pha tai cic diém N, va N,
_3U, 3022

I = = = 1232kA
Kz, 0534

[ = 3.095.U, 3.0,95.0,22
k3 = = = 0,869 kA = 869 A.

Zs, 0,719

5.2. Chon thiét bi phan phoi cao ap

Dé chon va kiém tra thiét bi dién ta gia thiét thoi gian cit ciia bao vé 1a t, = 0,5s.
5.2.1. Cau chady cao dp

Dong dién lam viéc binh thudng phia cao dp

[ = Sy 205,55

VAU 30

Ta chon cdu chdy cao ap loai 1K do Lién bang Nga ché tao c¢6 U,;= 10 kV, ddng dinh
mic I, = 16 A; (bang 30.p)[1].

=1187A

5.2.2. Dao cdach ly
Can cir vao dong dién lam viéc ta chon dao cach ly PB-10/400 (bang 26.pl) [1] (hoac
loai 3DC do SIEMENS ché tao).

5.2.3. Chong sét
Chon chéng sét van loai loai RAIO do Phdp san xuat (bang 35.pl.)[1], hoidc loai
AZLP501B.12 do hang Cooper My ché€ tao).

5.3. Chon thiét bi phan phdi phia ha ap

5.3.1. Chon thanh cdi

Dong lam viéc chay qua thanh céi
Ss 205,55

Is = =
73U 3.038

Thanh céi det bang dong ti€t dién

=3123A
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I 3123

= = 148,71 mm?
Jia 2,1

i

ju = 2.1 (bang 9pl.BT) Ta chon thanh cdi 50x5 = 250 mm? .
Thanh cai dugc kiém tra diéu kién 6n dinh nhiét theo diéu kién

I e, /
F..= LC—“ = 6’—75%%.10’ = 30,03 mm? < F. = 250 mm?
1

Thanh cdi dat yéu cau vé 6n dinh nhiét.

Kiém tra 6n dinh dong: Chon khoang vuot cha thanh cdi 1a / = 130 cm, khoang cich
gitta cac pha la a = 60 cm;

Mémen udn:

« il , 130%.11,46°
M=1,76.10% —%L = 176102 ————— =65,1 kG.cm
10.a 10.60

Momen chéng uén: W =0,167b’h =0,167.0,5%. 5=0,21 cm’
Ung suit: 6, = %3— = % = 311,86 kG/cm’ < &, = 1400 kG/cm’

Vay diéu kién 6n dinh dong dam bao.

5.3.2. Chon sit cdch dién
Ta chon stt Od-10-375 c6 U = 10 kV; lyc phd huy F,,, = 375 kG
Luc cho phép trén ddu sit1a F,, = 0,6 F,, = 0,6.375 = 225 kG

2

.2 .
Luc tinh todn F, = 1,76.10*J 1%L =1 76,102,130, —
a

= 5,08 kG

Heé s6 hiéu chinh k=H'/H=17,5/15=1,17

Luc tinh toan hi¢u chinh kF, =1,17.5,08 = 5,86 < F,, = 225 kG. Vay sit chon dam bao.
5.3.3. Cdp dién luc

Cap dugc chon theo diéu kién hao ton dién 4p cho phép nhu da trinh bay & phén trén.

Kiém tra 6n dinh nhiét clia cap da chon

19.Jt, 566403

= " 10%=25 2¢F = 2
C 159 J9mm® <F, =95 mm

l:minl =

t

Coi thoi gian ton taji ngan mach t, = 0,5s véi cap dong C =159 (bang 8.pl.BT)
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Vay cap da chon dam béo diéu kién 6n dinh nhiét

IV 187,405

C, 159

F

10%=83 mm?<F, = 10 mm’

min2 —

Vay cép da chon dam bao diéu kién 6n dinh nhiét,
5.34. Chon aptomat

Du dinh bd tri cic aptomat bao vé cho cdc mach (trén so dé hinh 3.1):

Aptomat AObao vé 16 téng.

Aptomat Al bao vé mach dién sinh hoat.

Aptomat A2 bao vé mach dong luc.

Aptomat A3 bao vé tram bom.

Aptomat A4 bao vé cho modi mach gém 2 thang mdy.

Aptomat AS bao vé cho mdi mach gém 2 tdng.

Aptomat A6 bao vé cho mach dién clia moi ting.

Aptomat A7 bao vé cho m6i mach chiéu sang.

Béio vé 10 tdng: can cf vao dong lam viéc 16n nhat da xdc dinh & trén Iy = 3123 A ta
chon aptomat loai SA403-H cua Nhat véi dong dién dinh muc 1a 350 A (bang 31.pl) [1].

Bao vé mach dién sinh hoat.

Dong dién lam viéc 16n nhat cia mang dién sinh hoat

P, 162,17

S

" cos@3U  0,913./3.0,38

I =269,88 A

Ta chon aptomat SA403-H cua Nhat véi dong dién dinh muc 1a 300 A (bang 31.pl) {1];
Bao vé mach dong luc: Mach dong luc gom 4 dong co thang may va 2 dong co tram
bom. Trudc hét ta xac dinh dong dinh muc cua cdc mdy:

P 7

- Thang mdy: I .= = = =19,69 A;
& may J3.U.cosg, +/3.0,38.0,54
Dong dinh muc quy vé ché€ do lam vigc dai han
iz e tm OB 964

Lm

J3.U.cosop,.  +/3.0,38.0,54
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P _ 63  _1276A

v3.0,38.0,75

Dong khdi dong ciia aptomat dugc xéc dinh theo biéu thic

I, =
" \,/E.U.coscph

- Mdy bom:

+2.1,) =

Im

L. < L. '
] 2 mm. hMax + Inl = mm.viax + (3 .I
2 D

= % +(3.17,62 +2.12,76)= 122,69A

Dong md mdy cua dong co 16n nhét
vt = Koo L van = 4.5.19,69 = 88,63

o = 2 (lam viéc ngén han, bang 12.pl.BT);

Dong khoi dong cat nhanh clia aptomat phéi thoa man diéu kién
Lo = 1,251 ,,,=1,25.88,63=110,78 A

Ta chon aptémat loai EA103G c6 dong dinh mirc 125 A

Tram bom
k

+ Ihz
&y, Ay,

mm.h mnm. I b

4,5.12,76

Lign = +1, +12,76)=35,73 A

Dong khéi dong cat nhanh
L, > 1250, =12545.12,76 = 71,79 A
Chon aptomat loai EA 103G véi dong dinh murc1a 75 A.

Chon khoi dong tir cho thang mdy va tram bom theo dong dién lam viéc tuong tu nhu

déi voi aptomat, ta chon khéi dong tir loai [IME-211 do Nga san xuat.

Tinh todn tuong tu cho cdc mach khéc, két qua ghi trong bang 3.10.

Bdng 3.10. Két qua tinh chon thiét bi bao vé

Mach bdo vé Ky hiéu So Loai aptomat Dong dién khot dong. A
luong Tinh toan binh mic

(1) (2) (3 (4) (5) (6)
L6 téng AOQ 1 SA403-H 3123 350
Sinh hoat Al 1 SA403-H 270 300
bong luc A2 ] EA103G 118 125
Tram bom A3 | EA103G 71.79 75
Thang may A4 2 EA103G 110,78 125
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Bang 3.10. (ti€p theo)

(1) (2) (3) (4) (5) (6)
Nhdnh lén tang AS 4 EA103G 70,33 75
Téng A6 9 EA52G 35.16 40
Chiéu sing Al 2 EAS52G 15.95 20
Khai dong tir thang may 4 MME-211 17.62 25
Khéi dong tir may bom 2 [IME-211 12,76 25

Phoi hop bdo vé giita aptomat va cau chdy

Céc thiét bi bao vé dugc chon sao cho ¢6 sur két hop bao vé chon loc tét nhdt, mudn vay
can dua vao cdc dac tinh bao vé cua céc thiét bi lua chon. Ta xay dung cdc dudng dac tinh bao
vé cuia aptomat tong SA403-H va cita cau chay ITK-10 trén biéu dé (hinh 3.7). Khi ¢6 su c6 ngén
mach ngay sau aptomat ung v6i dong dién I'*,= 6753A thi cudn dién tir clia aptomat sé tac dong

cat nhanh trong khoang thai gian t = 0,03s; Trong trudng hop aptomat tong tir chéi tac dong thi

cdu chay ITK-10 s& lam viéc cat mach dién trong khoang thoi gian t = 0,5s.

Hinh 3.7. Biéu d6 két hop lam viéc clia cdc thiét bi bdo vé .

400
600

800 |,

1000
2000
4000
6000
8000
10000

I, A




5.3.5. Chon mdy bién dong
- Bién dong cho cong to tdng

Can cif vao gia tri dong dién chay trén doan day tong I = 312,3 A ta chon mdy bién
d(‘)ng loai TKM-0,5 (bang 27.p1)[1] cé dién dp dinh mic la 0,5 kV, dong dinh mifc phia so cap I
400A , hé s6 bién dong k; = 400/5 = 80, cdp chinh xdc 10%, cong sudt dinh mic phia nhi thi la
5 VA. Kiém tra ché€ do lam viéc cta cong to khi phu (ai cuc tiéu. Cong td lam viéc binh thuong
néu dong nhi tha khi phu tai cuc tiéu 16n hon dong sai s6 10% (I, =0,1.5=0,5A)

Dong dién khi phu tai nhé nhét (bang 25% phu tai tinh todn)

[in=0,2515z =0,25.3123=78 A
Dong dién nhi thit khi phu tai cuc tiéu
[in 78

= = 0,96 A > I“m = 0,5 A
k. 80

min

IZmin =

Vay bién dong 1am viéc binh thudng khi phu tai cuc tiéu.

6. KIEM TRA CHE PO KHOI PONG DONG CO |

Kiém tra anh hudng clta ché€ do lam viéc cha thang mdy déi véi chdt luong dién. Do
léch dién ap khi khéi dong dong co dugc xac dinh theo biéu thiic '
Zea +2,

AUy =
Lo +2,+2,.

100

>
bC

1,=55m l,. =30m @

BA
Hinh 3.8. So do tinh todn ché do khdi dong clia thang mdy.

Tir két qua tinh todn & trén ta c6
Rpa=0,003 Q; Xz, = 0,065
R, =0,0105; X, = 0,004
Ry =1l =5.0,03=0,15
Xaa = Xgp-ly = 0,09.0,03 = 0,0027;

Téng trd clia dong co lic md mdy
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Y. 380 =2475Q

K 3.19,69.4,5

fu = Ko J3I

Zon + Za = (0,003 +0.0105 + 0.15)> + (0,065 + 0,004 + 0,003)° = 0,179 O

im

Lot 2y +2, = \/(0,003 +0,0105 +0.15)> + (0,065 + 0,004 + 0,003 + 2,475)° =

=2.844Q
Lo, +7
AU, = BA — 100=MIOO:6,3%<40%
Zogn +Zy+ 2, 2.844

Vay ché d¢ khoi dong dong l1a on dinh.

7. TINH TOAN NOI PAT

Nhu da biét, dién tré néi dat cho phép doi véi tram bién dp ¢6 cong suit >100 kVA Ia
Ry, =4 Q, dién trd sudt cua vung dat do trong diéu kién do am trung binh k..=1,5) 1a p,
=0,75.10°Q cm. (v6i thanh n6i ngang k,,,.=2).

Do khong ¢é hé thong tiép dia tu nhién nén dién tro cia hé thong ti€p dia nhan tao.

R,, =R, =4 Q. Chon coc ti€p dia bang thép tron dai 1 = 2,5 m, dudng kinh d = 6 cm
déng sau cach mat dat h = 0,75 m.

Chiéu sau trung binh cta coc h, =h + L o754 _2;_0 =200 cm;

2
Dién tro tiép xic cta coc tiép dia duge xéc dinh theo biéu thic
k 4h, +/

m,:Lp"(m&lln
" ot d 2 4hy -

R )=

_1,5.0,75 (In 2250 1, 4.200+250
©2.314.250 6 2 4.200-250

) =31,72Q

So bo chon s6 luong coc

R.. 3L72
R 4

COU

=79 chonn=_8coc

n=

n.t
S6 coc nay dugc dong xung quanh tram bién dp theo chu vi
L=2(5+6)=22m
Khoéang cach trung binh giifa cic coc la I, =L/n =22/8 =2,75 m; ty I¢ [/l ==2,75/2,5
=1,1
Tra dudng cong tmg véi ty 1é 1/l = 1,1 va s6 luong coc 1a 8, ta xdc dinh dugc hé s6 lgi
dung cuia céc coc tiép dia la 0, = 0,58 va cua thanh néi 1a n,,, = 0,36 (bang 49.pl)[1]
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Chon thanh néi ti€p dia bang thép c6 kich thuéc bxc = 50x6 cm. Dién trd tiép xiic cla

thanh no1 ngang

_ KngaPo | 21} _2075.10° 2.2200°

R, = n = n =11,03Q
¥ 2nL bh 2.3,14.2200 5.75

bién tré thue t€ ctia thanh néi ¢6 xét dén hé s6 loi dung 1, 1a

R _11,03

R'pa =
’ T] nga 0'36

= 30,64 Q

Dién trd cdn thiét ctia hé théng ti€p dia nhan tao ¢6 tinh dén dién tr¢ cua thanh ndi

ngang la

R’ 1a 'Rn
ng L 30,64.4 _460
R' —R 30,64 -4

nga n.l

R’u=

S6 lugng coc chinh thic la

n,= R = 3172 = 11,89 coc chon n, = 12 coc.
n..R. 05846

Kiém tra do 6n dinh nhiét cha hé thong tiép dia

Fon= IV Vi = 1232. V05

Nk Y27 =11,77< S, =50.3 = 150 mm?
74

1
Vay hé thong ti€p dia thod min vé diéu kién 6n dinh nhiét.
8. HACH TOAN CONG TRINH
Cdc thiét bi chinh xét dén trong hach todn cong trinh dugc liét ké trong bang 3.11.
* Tong gid thanh cong trinh 1a 2V = 337,43 triéu déng;
* Téng gid thanh c6 tinh dén cong lap dat
Vs =k, 2V =1,1. 337,43 = 371,173 triéu dong
* Gid thanh mot don vi cong suat dat

_Yv_ 371173
B S, 200

&

10°=1,856.10°d/kVA

Chi phi van hanh hang nam

Cop = Koum-Vz = 0,02.371,173. 10° = 7,42.10° d
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Bdng 3.11. Liét ké cac thiét bi chinh va hach toan gid thanh

Pon gia,

TT Tén thiét bj Quy céch Pon vi S6 lugng 10°d V. 10
1 | Tram bién dp 2.TM100/10 Cii ! 196.6.10° | 196,60
2 | Cau chay cao dp MK-10 Bo 1 2500 2.50
3 | Chong sét van RAI1O Bo 1 2000 2,00
4 Dao céch ly PB-10/400 Bo l 1600 1.60
5 | Votadién Cii 1 1000 1,00
6 Cap ha dp XLPE 95 m 110 153,72 16,91
7 -nt- XLPE 10 m 154 46,76 7.20
8 | -nt- XLPE 6 m 65 4228 2.75
9 -nt- XLPE 4 m 60 25.34 1,52
10 | -nt- PVC-16 m 36 55.56 2.00
11 -nt- (2 pha) PVC-16 m 200 45,37 9.07
12 | -nt- (2 pha) PVC-10 m 150 40,24 6.04
13 -nt- (1 pha) PVC-16 m 142 28.5 4,05
14 | Cau dao bd 1 850 0.85
15 | Aptomat téng SA403-H Cii | 5500 5.50
16 | Aptomat téng SA403-H Cidi l 3500 3.50
17 | Aptomat nhanh EAL03G Cil | 3500 3.50
18 | -nt- EA103G Cidi | 3500 3,50
19 | -nt- EA103G Cii 2 3500 7.00
20 | -nt- EA103G Cai 4 3500 14.00
21 | -nt- EA52G Cii 9 2400 21.60
22 | -nt- EA52G Cii 2 2400 4.80
23 | Kh&i dong tie [IME-211 Cai 6 2000 12.00
24 | Bién dong TKL-0.5 Bo 3 100 0.30
25 | Ampeké 0-200 A Cdi 4 100 0.40
26 | Vonké 0-500 V Ca 10 110 1.10
27 | Cong 1o 3 pha Cai 10 600 6,0
28 | déng thanh cdi M,50x6 kg 10 60 0.60
29 | Sit thanh cdl Cai 9 50 0,45
30 | Bo gian tram Bo 1 3500 3.50
31 | Coctiépdia ®5.6 Coc 12 100 1,20
32 | Thanh noi 50x6 M 22 15 0.33

Tong | 33743
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Heé s6 sir dung von dau tr va khau hao thiét bi
Chi phi hao t6n dién nang
C, = gn. AAy = 0,55.19398.33 = 10,67.10° d

p= — 4k, =— +0,036=0.136
T 10

(cac gid tri Ky va ki, 18y theo phu luc bang 5.pl [1])

* Tong chi phi quy doi

Zy =pVsy +C,+C,, = (0,136.371,173+ 10,67 +7.42).10°=68,57.10°d /nam.
* Téng chi phi trén mét don vi dién ning

_Zy 6857

.10° = 97,94 d/kWh.
A 700179

g

9. PHAN TICH KINH TE TAI CHINH

Trudc hét ta xac dinh san luong dién ban ra & nam dau:

Ay = S,. Ty = 159,19.3750 = 648825,42 kWh;
Luong dién nang t6n that:

AA, =AA%. A, = 0,0277.648825,42 = 17972 kWh;
bién nang mua vao:

A=A, +AA, = 648825,42 + 17972 = 666798 kWh;
Chi phi mua dién: 666,473

C,i = A, .c, = 666798, 420. =280,06.10°d, hay 279,92 tr.d.
Dé don gian ta 14y don vi tinh 12 triéu déng (tr.d.)
Doanh thu:

B, = A,, . c,, = 648825,42. 550 = 356,85. tr.d.
Chi phi van hanh hang nam:

Cyp = Kognr. Vs = 0,02. 371,173 = 7.42 tr.d.
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Chi phi khau hao
Nam thit nhat: C,,, = ky,. Vs =0,036. 371,173 = 13,36 tr.d.
Tong chi phi khong ké khau hao nam thy nhat.

Cogwn =Ch +C,, = (280,06+= 7,42) = 287,48. tr.d.
Dong tién truGe thué

T, 1= B, — Cogum = (356,85- 287,48) = 69,38 tr.d.
Lai chiu thué:

nam thit phat: Ly, =T, G, = 69,38 — 13,36 = 56,01 tr.d.
Thué loi tic: t, =L,s=56,01.0,15=841u.d.
Tong chi phi toan bo:

Cy =C,# o+ Gy + by, = 279,92 + 7,42+ 13,36 + 8,44 = 309,24 1r.d.
Dong tién sau thué:

T,=T,—t,= 69,38 — 8,4 = 60,97 tr.d.

1 = l =
(1+)"  d+0,n'

Hé s6 quy doi B, = 091;

Gi4 tri 1oi nhan quy vé hién tai
L,=T,.B3,=6097.091 = 5543 trd.
Téng chi phi quy vé hién tai
Cs,.B,= 309,24.0,91 = 281,13 tr.d.
Téng doanh thu quy vé hién tai
B,.B,= 356,85.0.91 = 324,41 tr.d.
Tinh todn tuong tu cho cdc nam khéc, két qua ghi trong bang 3.12.
NPV =1812ud
R = B/C =3198,61/2747,87 = 1,16;

Khii= 17 thi NPV = 4,1 vakhi | =18 thi NPV = -13,66 do vay

NPV, 4
74—
NPV, +|NPV,| 4,1+13,66

IRR = =17,23%
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Bdng 3.12. Két qua tinh todn phan tich kinh t€ tai chinh cong trinh dién . (tr.d)

S.. Pién nang, 10°'kWh
Nam | kVA | A 10 | A_. 10" | AA. 1O B C, Crnsn T, L,
1 2 3 4 5 6 7 8 9 10
0 371,17 | -371,17
1 159.9 | 648,825 | 666,798 | 17.972 | 356.85 | 28006 | 287.48 | 69.38 | 5601
2 | 16440 | 670,758 | 689,338 | 18,580 | 368.92 | 289,52 | 29695 | 7197 | 586l
3| 169,60 | 692.691 | 711,878 | 19,188 | 380,98 | 29899 | 30641 | 74,57 | 6121
4 | 174,81 | 714,623 | 734,418 | 19,795 | 393,04 | 30846 | 31588 | 77.16 | 63,80
5 | 180,01 | 736,556 | 756,959 | 20,403 | 405.11 | 317.92 | 32535 | 79,76 | 66,40
6 | 18522 | 758.489 | 779.499 | 21.010 | 417,17 | 32739 | 33481 | 8236 | 68.99
7 | 19043 | 780421 | 802,039 | 21.618 | 42923 | 336,86 | 34428 | 8495 | 71,59
8 | 19563 | 802354 | 824,579 | 22225 | 44129 | 34632 | 35375 | 8755 | 74.19
9 | 200.84 | 824287 | 847.119 | 22.833 | 453,36 | 35579 | 36321 | 90,14 | 76,78
10 | 206,04 | 846,220 | 869,660 | 23,440 | 46542 | 36526 | 372,68 | 92,74 | 79,38
11 | 211,25 | 868,152 | 892,200 | 24,048 | 477,48 | 374,72 | 382,15 | 9534 | 81.97
12 | 21645 | 890,085 | 914,740 | 24,655 | 489,55 | 384.19 | 391.61 | 97.93 | 84,57
13 | 221,66 | 912,018 | 937,281 | 25263 | 501,61 | 393,66 | 401,08 | 100,53 | 87.17
14 | 226.86 | 933,950 | 959,821 | 25,870 | 513,67 | 403,12 | 41055 | 103.12 | 89,76
15 | 232,07 | 955,883 | 982,361 | 26,478 | 52574 | 41259 | 420,02 | 10572 | 92.36
(Tiép bang 3.12)
T, B
oW | 6 | T | B GB | BE | TR TG | =18
11 12 i3 14 15 16 17 18 19
0 371,17 | 1,00 | 0.00 0,00 371,17 | 37117 | 37117
I | 840 |30924 | 6097 | 0,91 | 281.13 | 324.41 55.43 52.11 51,67
2 | 879 |319,10| 63,18 | 083 | 263,72 | 30489 | 5221 46.15 45,37
3| 9,18 |32896 | 6539 | 0,75 | 247,15 | 28624 | 49.13 40,83 39,80,
4 | 957 | 33881 | 6759 | 068 | 231.41 | 26845 | 46.17 36,07 34,86
5 | 996 | 34867 | 69,80 | 062 | 21650 | 25154 | 4334 31,84 30.51
6 | 10,35 | 35852 | 72,01 | 056 | 20238 | 23548 | 4065 28,07 26,67
7 | 10,74 | 36838 | 7421 | 051 | 189,04 | 22026 | 38.08 24,73 23.30
8 | 11,13 | 37824 | 76,42 | 047 | 176,45 | 20587 | 35.65 21,76 20,33
9 | 11,52 | 388,09 | 78,63 | 0.42 | 164,59 | 19227 | 3335 19,14 17,73
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Bang 3.12. (tiép theo)

10 | 1191 | 39795 | 8083 | 039 | 15343 | 17944 | 3116 16,82 15,44
Il | 1230 | 407.81 | 8304 | 035 | 14293 | 16736 | 29.11 14,77 13.45
12 | 12,69 | 417.66 | 8525 | 032 | 133.08 | 15598 | 27.16 12,96 11,70
13 | 13,07 | 42752 | 8745 | 029 | 12384 | 14530 | 2533 11.36 10,17
4 | 1346 | 43737 | 89,66 | 026 | 11517 | 13527 | 236! 9,95 8,84
15 | 13,85 | 447.23 | 91.87 | 024 | 107.06 | 12586 | 21,99 8,72 7.67
2 274787 | 319861 | 181.20 4,10 -13.66

8
Khit, =8hi NPV = > T,f'=-10,511r.d
1=0
9
vakhit=9thi NPV =3 "T,' =228 trd.
1=0
Thoi gian thu héi vén
n
"2 TP 10,51
T=t, + =0 =8+———— =832 nam
N 22,8+10,51
ZTzﬁ +ZT2[3
1=0 t=f{)
Bdng 3.13. Cac chi tiéu kinh t¢ tai chinh co ban ctia cong trinh dién
NPV IRR B/C T
181,2 tr.d. 17.23 % 1,16 8.32 nam

Két luan: T4t ca cdc chi tiéu k¥ thuat cia mang dién déu ddm bao yéu cau thiét ké. Dy

4n c6 muc dich chi yéu la phuc vu cho nhu cdu sinh hoat ciia nhan dan. Bén canh dé c6 thé nhan

thdy la dy 4n mang lai hi¢u qua kinh 1€ véi téng von dau tr 1a 371,17 triéu déng sé duoc thu héi

trong khoang thdi gian 8,32 nam. Céc chi tiéu kinh t€ tai chinh co bdn duoc bi€u thi trong bang

9.2 cho thay du 4n hoan toan c6 thé chap nhan dugc.
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Chuong 1- Phu tai

I.1. P, = 3936 kW:

DAP

SO

1.2. P"= 72,74 kW; P'= 147,73 kW; P, = 147,73 kW;

1.3. Phuong phap k,.: P, = 50,55 kW,

Phuong phap k.: P, = 54,91 kW5 sai so6 giifa 2 phuong phap s = 8,6%

1.4. P"=789kW; P'=153kW; P, =153 kW,

1.5. P = 81,6 kW; P, = 190,75 kW,

1.6.§,=39,58; S, =31.38va §,, = 90,1 kVA

1.7. P, = 122,21 kW; §, = 135,79 kVA

1.8. P, = 83,41 kW: S, = 110,92 kVA; Q, = 73,12 kVAr

1.9. P, = 358,46 kW; S, = 398,28 kVA; Q,=173,61 kVAr

1.10 A = 796,87 + 81[; r= 0,99; t= 18,44 > [()_”(” = 5,4

1.11. A =461 + 370,28.t + 2,29.t%

1.12. A = (358,07 + 258,29.t + 4,66.1%).10°’k Wh;

Bang s& liéu vé khodng tin cay clia du bdo

Sai s6 du bao Khodng tin cay cia dién nang du bao, kWh

Nam te kWh Tuong doi Tinh todn Giét han dugi | Gidi han trén
6i 6 % Adbi* Ad AI

2005 1 15,98861 0.578212 2765.18 2717.21417 2813.146
2006 2 18,04073 0,569964 3165.24 311111782 3219362
2007 3 | 20.13147 0.563926 3569.88 3509.48559 3630.274
2008 4 | 2224995 0,55917 3979.1 3912.35015 4045.,85
2009 5 | 24.38894 0.55519 43929 4319,73317 4466.067

1.13. A=1,016+1,534.X; r=0,976; ¢,=0,161 < 0,2 dam bao do tin cay.
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2626
1.14. P, = 200 : sai $6 5% = 7,28%:; Pys = 1684,48 W/ho

875,4 +2124,6.¢ 00631

Chuong 2- Tinh toan kinh té - ky thuat
2.1. Z,=1853.10°d; Z, = 1741,07.10° d; T = 12,47 nhu vay phuong 4n 2 kinh t€ hon.

22. Zy,=285795.10% Zs,=2870,57. 10°d, tuy nhiénsu chénh léch AZ = 0,4% do d6 c6 thé
cot 2 phuong an tuong duong nhau vé kinh t&

23. Zy,=145586.10% Zs,=1573.25. 10°d, su chénh léch AZ = 8,06% do dé c6 thé néi
phuong 4n 1 kinh t&€ hon

24, a, g=16123 d/kWh;

b,
200 | g d/kWh
180
A0 feebob e
120
0 2000 4000 6000 8000 T,.h

2.5.  a=60,267.10°d/km; b=1,787.10°d/km.mm’
2.6. a=75,.89.10°d/km; b=0,866.10°d/km.mm?
m = 14,73.10°d; n=0,116.10°d/kVA
m = 18,75.10°d; n=0,124.10°4/kVA
m = 22,54.10°d; n=0,136.10°d/kVA
i = 1,06 A/mm’
V = (43,66 + 0,79.F).10% j, = 0.87A/mm’
2.12. V =(25,44 + 0,244.F).10°% j,, = 0,49A/mm*
U,=2777kV chon U =22kV
NPV =42510. 10°d. B/C = 1,39; IRR =31,69; T =2,22 nam.
Chwong 3- Mang dién
3.1: R=1393Q;X=1648Q
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32: R=7.88Q; X=11.55Q

33:R=21Q:X=3450; B=212,55S;

3.4:R=19,950 ; X =39,880Q; B=256,78 §;

3.5:R=27,07Q; X =72,07Q; B= 396,92 S; G =31,333.10"S;
3.6: R=28,77Q2; X =62,8402; B= 337,82 S; G=4334.86S,;
3.7. x,=0,331

3.8:R=1,36Q; X =11,41Q; B=202,3.10°S; G=19,56.10°;

39: R, =R, = R, = 10,67Q ; X, = 209,85; X, = 122,01; X, =-4,88 Q; B = 23,56.10° §;
G=2,39.10°S;

3.00: R, =R, = 1,980 : R, =222 Q: X, = 56.87; X, = -1,32; X, = 33,06Q: B=1323.10°S;
G=2,33.10°S;

3.11: AU =396,11 V; AU% = 3,45%

3.12: AU=1206,88 V; AU% =2,6%

3.13: AU =277,73 V; AU,-=282,23 V; AU, = 284,35 V AUy = 566,58V

AU% = 5,67%

3.14. AU. = 9,1 V: AU, % = 4.1%

3.15. AUg, = 265 V: AU % = 1.2%

3.16: AUy, =454,62 V; AU% =4,55%

3.17: AP=7,02 kW; AQ =8,5kVAr; AA =24704 kWh

3.18: AP= 126488 kW; AQ=4186 kVAr; AA =958 MWh

3.19: AU, =220 V; AUy, =310V ; AUs =530V ; AUs =5,05%

3.20. F = 87 mm® chon day A-95

3.21. Phuong phédp 1- hao tdn dién 4p cho phép: F = 94,1 mm? c-hc_m day A-95;
Phuong phdp 2- chi phi kim loai mau cuc tiéu: F,, = 94 mm? chon day A-95;
F,. =61,3mm? chon day A-70
Phuong phdp 3- phan nhanh: F,, = 104 mm’ chon day A-95; F,, = 61 mm?
chon day A-70
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Phuong phap 4- mat do dong dien khong déi: F,, = 111,4 mm’ chon day A-120;

F.. = 48 mm’ chon day A-50
22. F = 274.36 mm’ chon day ACO-300 _
3.23. F, =239,7 mm’ chon day ACO-300; F, = 99 mm’ chon day ACO-120
3.24. F, = 144,6 mm’ chon day ACO-150; F, = 44,3 mm’ chon day AC-50
3.25. Fyx = 145,73mm’ chon day ACO-150; F,p = 94,41 mm’ chon AC-95;

Fac = 46,62 mm’ chon day AC-50
3.26. F = 33,53mm’ chon day M-35;
F,. =28.69 mm® chon day A-35; F,; = 7,26 mm? chon A-10; F.c= 5,94 mm’ chon day A-6
3.28. AU =24,75% |
Chuong 4 —Tram bién ap
4. 1. X=30,84 Y =28,45km;
4.2.X=0,32 Y =0,35km;
4. 3. Chon 2 mdy bién 4p cong suat 2 x 250 kVA vdi téng chi phi tinh toin Z=48,08.10" d/nam;
4.4. Chon 2 may bién 4p cong suat 2 x 180 kVA véi tong chi phi tinh todn
Z = 31,97 .10° d/nam;

4.5. Chon 2 may bién 4p cong sudt 2 x 180 kVA vdéi tong chi phi quy vé hién tai PVC =
186,41.10° d.

4.6. Chon 2 mdy bién dp cong suat 2 x 250 kVA véi téng chi phi quy vé hién tai PVC =
256,39.10° d.

Chuong 5 — Tinh toan ngén mach

S 1L = 1468 KA, iy = 2,534 KA Ly = LL538KA; S, =292,495 MVA
I = 1,485 KA; iy =2.352KA; Ly, = 1,506 KA; S, = 56,575 MVA.

5.2, 1% = 9,85 kA; iy =25.074kA; Ly = 14.972kA; S, = 179,135 MVA

5.3, 100 = 1,506 KA; iy, = 3.839 KA Ly, =2289 kA: S, =299,91 MVA
[0 = 16TTKA; iy = 4275 KA; Ly, = 2548 KA; S, = 18,295 MVA.

5.4, 1= 437 KA; iy = 11124 kA; I, =6642KA; S, =79.437 MVA
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5.5. I =3.05KA:; iy =775 kA; I, = 4,63 kA; S, = 55.39 MVA
5.6. 123) = 0,357 kA; 1, = 0,907 kA; 1,, = 0,542 kA; S, =71,035 MVA
5.7. I =51 kA; i, = 13kA; I, =7.75kA; S, =92,746 MVA
58.a, 1)) =015kA; 1) =029 kA;

b, 1}, =0,154kA; 1 =329kA;
59. %, =3,6kA: S, =717 MVA

1Y, =49kA; S,=103MVA

1%, = 049 kA: S, = 10,4 MVA
5.10. 1P =0.845KA; i, = 1,434 kA; I, = 0,921 kA; S, =0,556 MVA

Dong ngan mach 1 pha I\V=79A
5.11. I = 1,104 KA; iy = 1,874KA; I, = 1,2KA; S =0,727 MVA
~ Dongnginmach 1pha ["=1494
5.12. 189=206,44 A; i, =350,33 A; I, =225KkA; S, = 136 kVA
Dong nganmach 1 pha 1{"=60A

Chuong 6 — Chon thiét bi dién
6.1. F = 347,29 mm*®, F, = 60x6 mm?; F,,;, = 49,15 mm? o, = 23,5 kG/cm?
6.2. F, = 63,62 mm?, Chon AC- 70; F, =212,1 mm’, chon 50x6 mm?,

F,m=18,25< 70mm? F,,,=82,03 <300mm? o, = 6354 <700 kG/cm?
6.3. 1,. = 158 A, Chon cdp dong tiét dién 35 mm?; F,,. = 10,83 mm?
6.4. May cat ddu BM-35 va dao cdch ly PHJI(3)-35/630
6.5. Xy = 0,12; Upy = 35KV; Ly =1.5KA
6.6.1,, = 13,97 kA; I, = 10,8 kA;
May cat BMII-10; dao cdch ly PBP(3)-111-10/2000;
Thanh cdi ddng 10 kV F = 50x5 mm?; Thanh céi déng 0,4 kV F = 50x6 mm?;
Sit dg OP-10-750
Bién dong 10 kV loai TBJIM—10;bién dong 0,4 kV loai TKM-0,5
Aptomat loai ABM10H c6 I, = 1000 A
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6.7. F, = 225 mm’ chon thanh c4di nhém 10 kV kich thude 50x6 mm?;
Luc tinh toan f = 27,17 kG, chon sit dg O¢-10-375
Méy cat: 1, = 118,77 A, B, = 1169 kA%

BMI'-10: dao cach ly PBP(3)-111-10/2000:
Bién dong 10 kV loai 4AMA72

6.8. Ly =274 A chon cdu chay [IP-2 c6 I, = 350 A;

a. Cau chay bao vé dugc day cap, vidong 115,5 < I,= 15A

b. Cau chay khéng bao ve dugc day cdp, vi 437,5 > I,= 150A.

Dong khéi dong I, = 431,11 A; Chon aptomat SA603-H ciia Nhat ¢é I, = 500A

hodac aptomat A3144 ciia Nga cé [, = 600A.

Chuong 7 — Bao vé role

71 IRUIL’ = 7 A; Ikd.h\’ = 280 A; knh = 2,98;

7.2, Tyae =7 A; Lyw = 840A; k,,, = 1,66;

7.3. IROIC= 10,5 A; Ikd.hv = 210A;

7.4. IRulcz 25,6 A: Ikd_hv = 512A;

7.5. Bao vé dong cuc dai: I,.=7A; Lo, = 874A:; k,,, = 2,35;
Bao vé cat nhanh:  I,.=23 A; I, on = 2760A; Dong ngan mach t6i thiéu
I, =5,52 kA;

7.6. Bao vé dong cuc dai: Iy, =5 A; Lo, = 400A; k,,, = 3,39;

]Rmc: 23,5 A; Ikd..CN = 1880A;

Bao vé cat nhanh:

Dong ngan mach t6i thiéu I, = 3,76 kA;

1.7.
Tham s6 tinh todn Ky hiéu Bao vé 1 Bao vé 2 Bao vé 3

Hé s6 bien dong. n; 40 80 120
Dong khai dong cua role | 5.49 5.15 7
Dong dat cua role L, 5.5 5.5 7

- Dong kd thuc t& clia bao vé | . 220 440 240
Po nhay Ko 7.67 5.5 3.2
Thoi gian tac dong. s Uy 0.57 1.0 1.43

[,= 7.48 kA; I, = 2,08 KA Ik = 7 A; Ly by = 560A; k,,, = 3,23;
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[.=22438<1,,=400
Ii=9.7kA; I, = 1.54 kA; L..=23 A; L = 1840A;
k, = 2.d6i vGi dong ngan mach I, = 3,68 kA; I, =291 <1,5=400
7.10., Tywe=1A; Ly, = 80A; k,, = 9,47,
7.11, Iy =45 A; L, = 720A; k,,, = 2,59;
712, Tewe=7.5 A; Ly = 3464 A; k,, = 5,58;
7.13, L. =16 A; Ly b = 1847,52 A; k,,, = 3.26;
7.14, Bao vé so lech mdy phdt: I,.= 12,5 A; I,y = 288,67 A; k,, = 5,57,
Bao vé mdy bién ap: - So léch: I,,.= 1,5 A; I, =450 A; k,, = 2,69;
® =1vong.
- Catnhanh: : I,,.=6 A; T, on = 1800 A;
-Quataiz: Igg=12A; 1, =360 A;
Bdo vé mdy bién dp tuy dung: dong khoi dong cia cau chdy Iy o« =7 A;
Chuong 8 —Bao vé chong qua dién ap
8.1, r,=8,22m
82, r,=797m
8.3, ,=903m;2b,=11,82m; hy=22 m
84, r,=7,03m,;2b,=7,62m;h,=30,69m
8.5, Phuong dn ] can xay dung cot thu 16i véi chiéu caola h=21,55 m;
Phuong 4n 2 xay dung 2 c6t thu 16i ngay trén céc thiét bi can bao vé do d6
chiéu cao can thiét cuaca 2 cotthu l6i chilah=2x725=14,5 <21,55m
Vay phuong an 2 cé hiéu qua cao hon
8.6, Pa.l can xay dung cot thu 161 voi chi€u cao la h = 35,18 m;

Pa.2 xay dung 2 cot thu 16i ngay trén cdc thiét bi cin bio vé do dé chiéu cao cin thiét cha
ca2cotthuloichilah=2x748=14,96 <35,18 m

Vay phuong dn 2 c6 hiéu qua cao hon

8.7, Pa.1 Dung 4 cot thu 16i dat 6 4 géc chiéu cao méi cot h = 3 m so véi bé mat
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noc nha: r, =2,57m; hy, = 20,07; hy, =21,91; b, =0,12; b, =2m; hy =12 m
Pa.2 Dung 6 cot thu 16i cao 1,5 m xay dung theo 2 day:
no=132m;hy, =20,14; h,,=216:b,=021;b,=0,65m; hy =9.6m
Vay phuong 4n 2 ¢6 hiéu qua kinh t€ cao hon
8.8, r,=3,52m; h, = 20.35; h,, = 20,41; b,, = 2,94; b,, = 2,97 m ; khong thé bao vé
an toan vi viing bao vé khong duoc pho kin
8.9, Néu dung 1 day chdng sét thi can phai treo cao h = 20,8 m:
néu dung 2 day thi chiéu cao treo day 14 16,9 m
Chuong 9 - Nang cao CLD
9.1, Xdc suat chat lugng p,,= 0,987, thoi gian chat lugng: t = 23,69 h.
9.2, a, Xéc sudt chat luong p,= 0,639; thoi gian chat luong: t = 15,33 h.
b, Xac sudt chat luong p.= 0,342; thoi gian chat luong: t = 8,22 h.
9.3, Xdc suat chat lugng p.,= 0,656; thoi gian chat lugng: t = 15,75 h.
9.4, Xac suat chat luong p.= 0,441; thoi gian chat lugng: t = 10,56 h.
9.5, AU =2495V; p,=0,232
9.6, AU = 25,66V, p, = 0,307
9.7, Ky = 2,82%; Ky = 0,75%:
9.8, ki = 2.81%; ke, = 3,37%;
9.9, ko = 11,5%:; kio» = 16%
9.10, kyy,=23,1%
9.11, U, =111.97kV; U,% = - 2,63% chon nic - 2,5%

9.12, U, =36,15kV; U, %= 3,3% chon nac + 2,5%

9.13, E=5%
9.14, E=2,5%
9.15, E=5%
9.16, Q, = 74,09 kVAr, chon tu bu tinh loai KKY-0,38-1 ¢c6 Q = 80 kVAr;
9.17, Q,=20,4 kVAr, chon 7 tu bli doc loai KITM 0,6-12,5-1 mac song song trén
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méi pha vdi dién trd tong hop cua bo tu la X =2,69 Q
9.18, a, AU =30,6%; b, AU =21,57%; c,AU=21,85%; p,= DDTC
Chuong 10 - D¢ tin cay cung cap dién
10.1, p=0.526; q=0,474; 1= 12,16 h: t, = 1,555; k, = 0,338; A,, = 900 kWh

10.2, p=0,796;
10.3,
T.thai 1 2 3 4
C.sudt giam 0 50 75 125
Xac suat 0,9506 0.0214 0,0274 0.0006
10.4, J, =0,039 ;

10, 5.7, =0,05; A, =94883,23 kWh;
10.6.Y,=0,294.10% Y, = 20,07.10% Y, = 0,203.10% Ys =20,567.10°d.;
10.7. Dat 1 co cau phan doan sau diém niit 1; hiéu quéa phan doan E,=1615,36.10'd;
hiéu qua kinh t€ E,, = 60,36. 10°d.
Chuong 11 — Ché do lam viéc kinh té
11.1, AP =16,52 kW
11.2, AP=6,01 kW;
11.3, AA, =62,8 kWh; AA, = 65,1 kWh; AA, =73,2 kWh; s =3,66%

11.4, AA, = 204,62 kWh; AA,, = 307,48 kWh; AA, = 123,57 kWh; AAs = 635,67; AAs% =
4,65%

11.5, S, =344 MVA va§,,, = 12,85 MVA

11.6, S,,, = 11,24 MVA va S, = 19,48 MVA; §,,, = 27,55 MVA;

11.7, Qc=79,45kVAr;

11.8, Q-=45kVAr

11.9, Q, =43,54kVAr; chon tu cé cong suat Q- =40 kVAr

11.10, Q,, =42 kVAr; Qw2 = 7.8 KVAr; chon tu Q¢, =40 kVAr; Qs = 10kVAr;
11.11, Q,, =77.34kVAr; Q,,=46,25kVAr; Q,,=26,40kVAr.
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11.12. AK =1345,57.10% d.

11.13. P, =34526 MW; P, = 304,74 MW: T = 50,41.10%/h;

11.14.
TS may 1 2 3 4 2
P. MW 90,028 77.593 83.904 98.476 350
Z.10°d/M 11,776 11.323 12,088 13,150 48,337

11.15. P, =91,19 MW; P, = 105,61 MW; T = 284,42. TOE/h;

11.16. P, = 328,39 MW; P, = 163,61 MW: T = 447,923. TOE/h;
Chuong 12 - Ky thuat chiéu siang

12.1.E, = 64,32 Ix; E,=34,021x; L,=8,12cd/m’; /. =2600 cd/m’
12.2.E, =56 Ix; E,=31,261x; L,=746 cd/m’; I, = 124522 cd/m’
123.E,=528541x; E,;=82,79Ix; L, = 17,32 cd/m?; |
124.E,=95511x; E,=131x; L, =2,69 cd/m*
12.5.E,=47921x; E,=32,77Ix;

126.E,=81,391x; E,=5161x;

12.7.E,= 78,05 Ix; E =5291 Ix;

12.8.E, = 90,87 Ix; E, =55,541x;

12.9.E,= 90,63 Ix; E, =57,39 Ix:

12.10. E, = 74,68 Ix; E,=54,38 Ix;

Chuong 13 - An toan dién

13.1. I, = 146,67 mA

132. I,=9,73mA

R.,= 18,6 kQ

I, = 23,66 mA

a, I,,= 19,13 mA, b, 33,13 mA

R, =53,28 Q, S6cocn=20,F,, =86 mm?
R, = 36,67 Q, S6cocn=35,F,,=806 mm?

ng

U, = 40,18 V,U,, = 100,45V, X =023 km.
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PHULUC A

Bdng 1.pl.BT. Gia tri hé s6 tham gia vao cuc dai k', cua cac phu tat

Phu téi Cuc dai ngay Cuc dar dem
San xuat 0.8=1 04 +0.0
Sinh heoat 03 =04 0.7+ 1
Chiéu sdng 0.5-0.7 0.9+1
Bdng 2. pl.BT. Diéu kién dé xdc dinh n,
K. x 0.2 0.3 0.4 0.5 0.6 0.7 0.8 >0.8
Ky, 3 3.5 4 5 6.5 8 10 K" g.han

Bdng 3.pl.BT. Gia tri hé s6 cong suat cosg phu thuoc vao ty ¢ P'/P*

p/p <0.35 0.6 0.85 1,15 1.4 >1.41
cosyp” 0.92 0.88 0.83 0.78 0.76 0.73
cos@* 0.94 0.91 0.89 0.85 0.80 0.76
Bang 4.pl.BT. Gid tricua hé so C
Heé thong dién ap ludi Vit liéu
Pong Nhom
380/220 Ba pha c6 day trung tinh 83 50
380/220 Hai pha c6 day trung tinh 37 22
220 Ba pha 28 16.5
220 Mot pha hoac mang mot chiéu 14 83
220/127 Ba pha cé day trung tinh 28 16.5
Bdng 5.p.BT. Gié tri ctia hé so o phu thudc vao cau tric cua mang dién
Hé thong dién dp Nhanh ré Gid trj clia o
3 pha cé trung tinh ] pha 1.85
3 pha c6 trung tinh 2 pha 1.39
2 pha c6 trung tinh | pha .33
3 pha khong day trung tinh 2 pha .15
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Bdng 6. pl.BT. Gii tri clia hé s§ xung kich phy thudc vao ty s6 X/R

X/R <] 2 3 4 5 8 10 15 20 30 40 50
K., 1.03 12 | 1.37 | 148 | 156 1 1,75 | 1.88 | 191 1,93 1,93 1.93 1,94
" Bdng 7. pl.BT. Cic hé s6 k,, va q,, phu thuodc vao vi tri ngan mach
Noi xdy ra ngan mach K. U
Péu ra cia mdy phat cuc 16i 1.95 1.68
Déu ra clia mdy phat cé cuodn can 1.93 1.65
Pau ra cia may phat cuc an 1.91 1.63
Trong mang dién cao ap 1.8 1.52
Sau mdy bién ap tiéu thu cong suat: 630+-1000 kVA 1.3 1.09
100 + 560 1.2 1.09
Mang dién ha dp 1.2 1.09
Bdng 8.pl.BT. Gid tri cua hé s6 C, cia mét sé vit liéu cho trong bang sau
T Vat lieu 8,=86, "C 8, "C G
| | Thanh dan déng (Cu) 70 300 171
2 | Thanh dan nhom (Al) 70 200 88
3 Cap 101 Al cich dién gidy 65 200 85
4 Cap 161 Al va cach dién polyvinhin 55 150 75
5 Cap 01 Al va cdch dién polyetylen 65 200 65
) Cép 10i dong 65 200 159
Bdng 9.pl.BT. Gia tri mat do dong dién kinh t€ j,, cta cic loai vat lieu dan
TT Thot gian Ty, h
Vat liéu
< 3000 3000 + 5000 > 5000
1 Thanh dan nhom A hoac AC 1.3 1.1 I
2 Cap 161 nhém 1.6 1.4 1.2
3 Cip loi dong 3.5 3.1 2.7
4 Thanh dong 2.5 2.1 .8
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Bdng 10.pl.BT. Nhiét do cho phép ctia 16i cap phu thudce vao dién dp

Dién dp: (kV) <1 3 6 10 20 35
Nhiét do cho phép ( 8'C ) 80 75 65 60 55 50
Bdng 11.pl.BT. Gia tri ting suit cho phép cha vat liéu dan dién
Vat liéu bong MT Nhom ATT Nhom AT Thép
o kG/em® 1400 900 700 1600
Bdng 12.pl.BT. Gia tri cua hé s6 a,, phu thudc vio ché do mo may dong co
DPac diém khaoi dong Nang né ! Ngan han Nhe i
Gid tri cta o, 1.6 l 2 2.5 ‘
Bdng 13.pl.BT. Gia tri cua boi s6 dong dién cho phép ki,
Mang dién can bao vé qud tai Mang dién ’
Gid tri dong dien khéi dong clia Day cach dién cao su Cip | precin |
thiét bi bao vé —— —— cdch ©qua
Noi dat ¢6 nguy co Noi dat binh dién tal |
L hoa hoan thuong g iéy !
Dong dinh mic day chay 1.25 1 ] 0.3
Dong kd cua Apt. chi cé bo phéan 1.25 | | 0.22
tdc dong nhanh
Dong d.mirc cia méc bao vé khong l 1 1 ]
diéu chinh
I, ciia méc bao vé ¢é diéu chinh 1.0 1.0 0.8 0.66
phu thudc ngugc
Bang I14.pl.BT. Gia tri gia tang dién dp khi dat tu bu 0.4 kV
BA 35/10 kV Pubng day
Cac phan wr Dién tré khang cla cic . o
P ohiin tir X, Q v, % Céc phan tr X.Q/km | v,%/km
(1) (2) (3) (4) (5) (6)
1000 kVA 78.3 0.64 0.4 kV 0.3 21
1600 49,1 0.4 6 0.38 0.4
2500 31.5 0.26 10 0.38 0.038
4000 22.8 0.19 35 04 0.0033
6300 14.5 0.12 Cép
BA 10/0.4 04 0.06 4.2
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Bang 14.pl.BT (tiép theo)

(h (2) (3) (4) (5) (6)
100 40.5 4.1 10 0.08 0.008
160 20.2 2.6 22 0,10 0,006
250 17 1.7 35 0,12 0,005
400 10.7 1.07

630 8.52 0.85

Bdng 15.pl.BT. Thong s6 vé do tin cay clia cdc phan tir mang dién (thoi gian | nam)

Lkm dung day kV BATG BATT T.bi phan
Phan pho!
w 110 35 10 04 cip 04 | 11035 35 (¢ 35/ 1Y Tca | MC
10 04 04 04
A0 0 43 30 350 80 80 0 15 20 50 65 7
th 6 12 12 4 12 165 150 90 100 15 4 8
Bdng 16.pl.BT. Cac chi tiéu kinh t& cha co cdu phan dean
Chi tiéu Ca cdu phan doan
kinh t€ BMHA 10/15 BMHAIOD | BCI03208 | BCIOG25 T K-36
V.10'd 6395 7485 6680 7545 11050
C. 10'd 682 557 700 660 976
z. 10'd 1450 1555 1500 1566 2300

Bdng 17.pl.BT. Suat thoi gian mat dién déng tri cUa cdc phan tr mang dién

Pudng day, h/km.nam

Tram bign d4p. hham

110 kV 35 kV 10+22 kV

04 kV

T.G TT

0.5 0.55 0.6

2.5

12 24

Bang 18.pl.BT.- D6 roi yéu cau ciia mot s6 dia diém chi€u sing

Noi that chiéu sdng E,. Ix Noi that chi€u sdng E,. Ix
Van phong 150+200 Phong doc 200+250
Phong thiét ké. vé 250+300 Giang dudng 200+250
Phong cho 100=150 Nha xuong 50=100
Hanh lang, cau thang 50+100 Nha bép 50+100
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Bdng 19.pl.BT. D6 roi yéu cau (Theo AFE - Hoi chiéu sing Phap)

Loai chi€u sdng E.. Ix Loai cong viéc hoac hoat dong
Chung, not hoat dong 20+30 Té61i thiéu cho 161 di bén ngoai
gidn doan 30=45 Séan va kho
50+75 Bai xe, 16i di. hanh lang
100 Bén cang. bén xe. noi boc dd hang
150 Ctra hang
Chung. noi lam viéc lién 200 T&i thiéu khi phai nhin chi tiét,
e 300 Co khi tho. doc, viét
500 Co khi trung binh. ddnh may. in.
750 Phong vé
1000 Co khi tinh. cham khic, so sdnh mau

Bdng 20.a.pl.BT. V&n ddu wr cha mot s6 loai thiét bi dién

TT Tén thiél bi Mai hicu Quy cich Pon vi Pon gia, 10°d
1 | Chéng sét van PB U=10+22 kV Bo 1000+ 2000
2 | Dao cach ly U=10+22 kV Bo 800+ 2600
3 | Votadién Cai 1000
4 | Ampeké 0-200 A Cai 400
5 | Vonké 0-500 V Cai 310
6 | Cong to 3 pha Cai 600
7 | Dong thanh céi M,50x6 kg 60
8 | Sit thanh cdi Cai 50
9 | Bo gian tram Bo 3500
10 | Coc tiép dia LORNG) Coc 100
11 | Thanh ndi tiép dia 50x6 M 15
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Bdng 20.hpl. BT. M4y bicn dong

[oai U, kV [ A Suy VA Pon gid
TKM-0,5 0,5 5:10;15:20;40;50;100; 200; 400,800 20 300~ 1000
TKN- 0,5 0,5 5+300 20 350+ 650
TBAM-10 10 20;30;50;100;150;200;300;400;600; 10 2200

800; 1000;1500
TMNNK-10 10 10+1000 10 2000
TJIM-10-1 10 50+ 1500 10
TwB-24 24 102400 2500
TNON-35 35 400 15 2700
600 20
800 30
1000 50
Bdng 20.c.pl.BT. Cau chay ha 4p
Loai Dong dinh mic [, A Dong dinh muc ctua day chay, [, A Pon gid
15; 6;10;15
60; 15;20;25;35;45;60;
[1P-2 100, 60);80;100
200; 100;125;160;200; 30
350; 200;225;260;300;350;
600; 350;430;500;600;
1000 600;700;800; 1000
HITH 60 15;20;25;35;45;60 40
M112-100/ 11 100 30;40;50;60;80;100 50
[1H2-250/ 11 250 80;100;120;150;200;250 55
[1H2-400/ 11 400 200;250,300;400 65
[1112-600/ 11 600 300;400;500;600 75
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Bdng 20.d.pl. BT. Cau chiy cao 4p

Loai U,,kV I Don gia

MK, [IKIL, 1K 10 5:8:10; 16; 20;30;56;75;100;200 1200

[KT: TIKD 22 2;5:8,10;16;20;31,5;40;50 1700

MKT: TIKD 35 2:5:8;10;16;20;31,5;40;50 2100

Bdng 31.pl. Thong sO ky thuat cia Aptomat
Do hiang Merlin Gerin (Phdp) ché tao bon gia
Loai S6 cuc u,, vV I, A
V40I1 1+N 240 40 180
C60a 3 440 40 270
NC iOk)II 3 440 100 380
NC 100L 3 440 100 402
NC 125H 3 415 125 680
C 100E 3 500 100 450
NS225LE 3 500 225 1100
NS 400E 3 500 400 2200
NS 600L 3 500 600 3600
Do Nhat Ban ché¢ tao

EAS2G 2 380 10;15;20;30;40;50 350
EA103G 3 380 60;75;100 600
EA103G 3 380 125;160;175;200;225 1250
SA403-11 3 380 250,300;350;400 2300
SA603-I1 3 380 500,600 4020
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Bdng 20.e pl.BT. Aptomdt

Dang I, A bon gia, 10°d
AT150-3MT 3 380 | 1,650 | h.hop 1+50 370
AT150-3T 3 380 | 1,6:50 | Nhiet 150 350
A3161 1 220 15;20;25 270
A3162 2 380 50 Nhict 30;40;50 550
A3163 3 380 60 60 660
A3113/1 2 500 Téng 15 680
h
A3114/1 3 100 P 20:25:30:40 2000
50:60;80;100
A3123 2 500 Téng 15;20;25;30 2200
hop
A3124 3 100 40;50:60;80;100 2500
A3133 2 220 Tong 120 3000
2 hop
A3134 3 500 200 150 3200
200
A3143 2 220 600 300 3500
Bdng 20.f pl. BT. Khéi déng tir
Dong dinh mitc, A Dong dinh muc, A Bon
ia,
Kicu Mach Role nhiét Kicu Mach Role nhiét 1%3 d
chinh chinh
[IME-111 | 10 0,5;0,63;08; 1; | NME-211 25 5,6,3;8;10; | 1500
1,25; 1,6; 2; 2,5; 12,5; 16; 20;
3,2:4:5,6,3;8; 10 25
[MME-311 40 12,5; 16; 20; 25: 32 | TIME-411 63 25; 30; 40; 50; | 1800
60
[IME-511 | 110 50; 60; 80 [ME-611 146 100; 120; 150 | 2500
[IME-312 40 12,5; 16; 20; 25; [IME-412 63 25; 30; 40; 50; 200
32; 60
MME-512 | 110 50; 60; 80; 100 | [IME-612 146 100; 120; 150 | 2800
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Bdng 29.i pl. BT. Tu dién

Loai Un KV | Q, kVAr Loai U, kV | Dongia, 10°d
Do Nga san xudt
KM1-0,22 022 | 4;5,6;8  KC1-0,38-20-3Y1 0,38 1600
KM1-0,38 0,38 6= 13 KC1-0,66-20-3Y1 0,66 2600
KM1-0,5 0,5 13 KC1-10,5-37,5-2Y3 | 10,5 2200
KC1-0,22-8-3Y1 0,22 8 KC2-0,38-40-3Y3 0,38 1600
KC1-0,22-14-3Y1 0,22 14 KC2-0,38-50-3Y3 0,38 3500
KC1-0,5-14-3Y1 0,5 14 KC2-22-60-2Y1 22 3000
KC1-0,38-14-3Y1 0,38 14 K(C2-22-75-2Y3 22 3500
KC1-0,38-36-3Y1 0,38 36 KKY- 0,38-1 0,38 72000
K(C2-0,22-12-3Y1 0,22 12 KKY- 0,38-III 0,38 24000
K(C2-0,38-28-3Y1 0,38 28 KKY- 0,38-V 0,38 56000
KC2-0,5-28-3Y1 0,5 28 KY- 10-I 10 56000
KC2-0,66-40-3Y3 0,66 40 KY- 10-II 10 80000
K(2-0,5-36-3Y3 0,5 36 KYH- 10-II 10 72000
K(C2-0,66-40-3Y3 0,66 40 YK-0,38-110H 0,38 80000
KC1-0,38-25-3Y3 0,38 25 YK-0,38-330H 0,38 50000
KM?2-6,3-12-3Y1 6,3 12 YK-10-900 10 19200
KM2-10,5-12-3Y1 | 10,5 12 KM2-0,5-25.Y 0,5 119200
KM?2-6,3-24-3Y1 6,3 24 KMI-10,5-15-Y 10,5 38400
KM?2-10,5-24-3Y1 10,5 24 KM2-6,3-24-Y1 6,3 38400
KM?2-0,38-25.Y 0,38 25 KM2-10,5-22,5 10,5 5000
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PHU LUC B

Bdng 1.pl. S6 gia phu tai dién

Mang dién ha 4p Mang cao ap

P AP P AP P AP P AP P AP
0,3 0,15 52 35,79 440 345,90 5 3,10 1000 856,06
0,4 0.20 54 37,25 460 362,60 10 6,48 1050 901,40
0,6 0,31 56 38,72 480 379,35 15 9,97 1100 946,86
0,8 0,42 58 40,19 500 396,13 20 13,54 1150 992 44
1,0 0,53 60 41,67 520 412,96 25 17,16 1200 1038,14
2,0 1,11 65 45,37 540 429,82 30 20,83 1250 1083.,93
3,0 1,71 70 49,09 560 446,73 40 28,27 1300 1129,84
4,0 2,32 75 52,83 580 463,67 50 35,82 1350 1175,84
5,0 2,95 80 56,58 600 480,64 60 43,47 1400 1221,94
6,0 3,58 85 60,35 620 497,65 70 51,19 1450 1268,13
7,0 4722 90 64,13 640 514,68 80 58,98 1500 1314,41
8,0 4.87 100 71,73 680 548,86 90 66,83 1550 1360,78
9,0 5,52 110 79,38 700 565,99 100 74,73 1600 1407,24
10,0 6,18 120 87,07 720 583,15 120 90,67 1650 1453,77
12,0 7.51 130 94,80 740 600,34 140 106,76 1700 1500,39
14,0 8.85 140 102,56 780 634,80 160 122,99 1750 1547,08
16,0 10,20 150 110,36 800 652,06 180 139,34 1800 1593,85
18,0 11,57 160 118,19 820 669,36 200 155,80 1850 1640,69
20,0 12,94 170 126,05 840 686,68 240 189,00 1900 1687,60
22,0 14,32 180 133,94 860 704,02 280 222,52 1950 1734,58
24,0 15,71 190 141,86 880 721,39 320 256,32 | 2000 1781,63
26,0 17,11 200 149,80 900 738,78 . 360 290,37 | 2100 1875,93
28,0 18,52 220 165,75 920 756,19 400 324,63 | 2200 1970,47
30,0 19,93 240 181,80 940 773,63 450 367.74 | 2300 2065,26
32,0 21,35 260 197,92 960 791,09 500 411,13 | 2400 | 2160,28
34,0 22,77 280 214,12 980,00 | 808,56 550 454,77 | 2500 | 2255,52
36,0 24,20 300 230,38 |1000,00| 826,06 600 498,64 | 2600 | 2350,98
38,0 25,63 320 246,72 |1050,00| 869,90 650 542,772 | 2700 | 2446,64
40,0 27,07 320 246,72 |1100,00] 913,86 700 586,99 | 2800 2542,50
42,0 28.51 340 263,11 1150,00[ 957,94 750 631,44 | 2900 2638.,55
440 29,96 460 362,60 |1200,00| 1002,14 800 676,06 | 3000 273478
46,0 31,41 380 296,07 |[1300,00| 1090.,84 850 720,85 | 3200 | 2927.79
48,0 32.87 400 312,63 | 1400,00( 117994 900 765,78 | 3400 3121,46
50,0 34,32 420 329,24 |1500,00| 126941 950 810,85 | 3600 3315,77
' Bdng 2.pl. Dinh miic tiéu thu dién cho dich vu cong cong

o aen Dinh mic L O thdi diém cuc dai

Piém cap dién don vi oié 0 kdngéy dem
Chiéu sang dudng W/m 1+3 0 1
Trudng hoc, nha tré W/m’ 15+20 0,75 0.4
Nha van hod W/m* 12+15 0,35 1
Tru s& uy ban W/m’ 12«15 0,8 0,45
Cira hang W/m’ 8+10 0,4 1
Tram x4 W/m’ 20+30 0,55 09
Bénh vién W/giuong 200+300 0,7 1
Chiéu siang cong nghi€p W/m? 1220 0,8
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Bdng 3.pl. Dinh mic sit dung dién trong thuy 10i vi sinh hoat

Dinh mic dién thuy loi kW/ha

Vung Tusi Tieu
Dong bang 0,07+0,12 0,28+0,37
Trung du 0,11:0,16
Mién cao 0,13:0.21
binh mitc sit dung dién sinh hoat ctia cdc vung sinh théi,
TT Ving Py, W/ho
1 D6 thi 10001500
2 Ven d6, thi tran, thi td 600+1000
3 Dong bing 300+500
4 Trung du 200300
5 Mién nii 150+250
Bdng 4.pl. Hé s& nhu cdu cla thang mdy dung cho chung cu cao ting
6 ting SO LUGNG THANG MAY
1 2 3 4 5 6 7 8 9 10 15 20
6+7 1 0,85 | 0,7 0,6 0,55 | 0,5 0,45 | 042 |04 0,38 | 0,3 0,27
8§+9 ] 0,9 0,75 | 0,65 | 0,6 0,55 | 0,5 045 1042 |04 0,33 | 0,3
10+ 11 - 0,95 |08 0,7 0,63 (0,56 |052 (048 | 045 | 042 | 0,35 | 0,31
12+13 - 1 0,8 0,73 (065 | 058 (055 |05 0,47 | 0,44 | 0,38 | 0,34
14+15 - ! 0,97 | 085 | 0,75 |07 0,66 | 0,6 0,58 | 0,56 | 043 | 0,37
16 =17 - 1 1 0,9 0,8 0,75 | 0,7 0,65 | 0,6 0,55 | 047 |04
18+19 | - - 1 1 0,9 0,8 0,75 | 0,7 0,67 | 0,63 | 0,52 | 0,45
20+ 24 - - I 1 095 0,8 (0,8 0,75 | 0,7 0,66 | 0,54 | 0,47
25230 |- |- 1 1 I I 0,9 |085 |08 |075 |062 |0,53
3040 - - I I 1 1 093 |087 |082 [0,78 | 0,64 | 0,55
Bdng 5.pl. a, Mot so tham s6 kinh t€ cita mang dién
- Tham s Nha may dién Tram BA Puong day
Nhiét dién Thuy dién ’ cao ap ha dp
Koam % 2+5 1,5+2 2+2,5 1,52
2 Ky % 5+7 3+5 6,4 2,5 3,6
T, nim 25:30 | 40:50 2530 | 20:25 | 10:15
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Bdng 5.pl. b. Suit von dau tu dudng day phan phoi (10° dong/km)

AC 35 50 70 95 120 150 185 240 300
I5kV | 8545 90.72 97.76 115.79 | 135.8 142 .4 153,1 165.6 178,3

22 80.75 84.25 90.43 98.57 115.2 123.4 137.8 149.5 100,2

15 78.32 82.27 87.5 90,53 108.7 1158 127,2 138.9 151.4

10 63.93 67.27 73.64 81.51 92.75 98.5 104.6 113.7 125.6

Bang 5.pl.c. Ty trong thanh phan gid dién trong hé théng %
bén TC NMD Ludi 220+500kV Ludt 110kV Ludi phan phéi
45 + 30 9+ 12 6+38 30+ 35
Bang 5.pl.d. Sudt vén dau tu trung binh xay dung duong day cung cap
Ludi dien: kV 500 220 110
V: 10°US$/km 126.67 88 45
Bang 6.pl. Sudt von diu e diong day ha ép 0,38 kV (10° dong/km)

A 16 25 35 50 70 95 120 150 185.
Bon day | 32.56 358 38.48 41.82 47.55 55.55 66.65 78.92 83.67
Ba day 30.07 32.76 34.5 37.23 41.25 47.52 55.77 65.07 68.95
Hai day 27.86 29.67 30.82 32.64 3551 39.51 45.0 51.19 54.32

Bdng 7.pl. Gid cap ha 4p (10° déng/km)
Mac ho
F Ruét nhom bén 15i Ruét dong bon 161
) evy | PVC | ABBG | ABPG | ACB CB XLPE | BPB
2.5 16.89 22,18 21.33 14.67 17.86 28.56 21,67 17.68
4 23.65 28.78 27.62 20.12 22.68 32,78 25.34 22.44
32.76 4428 42.3 25.76 38.92 49.28 42.28 35

10 35.56 49.06 46.54 30.52 44.52 56 46.76 3738

16 3892 | 5556 | 51.88 | 3584 53.2 67.48 53.76 4424

25 4872 | 65.7 60,64 | 45.92 70.56 84.84 64.96 55.16

35 55.16 74.44 69,66 53.2 83.44 102.76 79.24 66.64

50 60.76 84.04 30.94 64.4 103.04 1274 - 98.28 82,6

70 | 6972 | 9588 | 93.06 | 7392 | 12656 | 15624 124.88 109.48

95 | 8428 | 12126 | 10998 | 92.96 161 196 153.72 13722

120 92 138.18 133104 107.8 2394 191.52 176.12
150 | 105.84 | 1692 | 16694 | 127.96 296.8 736.32 712
185 | 117.6 | 18556 | 189.78 | 177.52 30096 | 29456 | 27552
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Bang 7.pl. (tiép theo)

Mac trong hao cip
F . Rudt nhom bon 161 Ruot dong bon 161
mms) ey PVC | ABBG | ABPG | ACB CB XLPE | BPB
2.5 18.83 17.88 19.34 20.45 20.04 32.87 30.88 26,57
4 22.5 21.70 23.02 25.67 24,14 47.58 45,72 33.67
6 37.44 35.52 3928 40.46 40 64 61.12 51.2
10 41.0 37.12 51.87 53.54 432 72.64 69.76 62.08
16 47.36 40.32 57.88 62.34 49.0 86.72 83.52 76.8
25 55.68 46.72 66.24 70.24 60.48 103.04 99.2 99.2
35 60.48 51.52 75.52 81.34 76.48 124,16 124.8 121.6
50 67.2 59.84 86.08 89.6 91.2 156.8 153.6 150.4
70 78.08 71.68 39.24 93.16 113.28 195.2 188.8 185.6
95 93,12 835.76 108.74 112.64 14].44 233.0 227.2 236.8
120 104,96 97.6 127.6 131.76 177.92 286.08 278.4 281.0
150 124 8 112.32 145.6 152.8 215.36 349 .44 345.0 339.2
185 145.92 1344 166,7 175.84 230.72 368.90 3744 409.6
Bdng 8.pl. Gia cap cao ap (10° déng/km)
Cap IOkV
Mac hé Mac trong hao cdp
(mll:n:) L3i nhom Lai dong L6i nhom Loi déng
AABG | AASb | ACBG Asb CBG AABG AASb |ACBG| Asb CBG
16 116.16 1344 89.46 128.1 138.6
25 131.04 147.42 | 95,76 135.24 1554
35 146.16 172.2 108.36 151.2 176.4
50 118.44 | 118.86 170.1 174.3 2394 | 119.28 105 1764 | 160.86 | 235.2
70 131.46 | 138.6 189.84 | 21126 | 2814 | 13482 | 122.64 |23646| 197.4 294
95 1554 155.4 | 21546 2562 | 33726 | 159.6 1428 [ 2604 | 2415 | 3444
120 172.2 176.4 235.2 299.88 399 [80.6 163.8 | 2814 | 2856 | 4032
150 199.5 | 19446 | 2772 354,06 | 458.64 | 205.8 184.8 | 310.8 336 472.1
185 231.84 | 228.48 331.8 424,62 | 49938 235.2 210 3444 | 4074 | 508.2
240 | 268.8 | 26292 | 3402 | 52626 | 6006 | 273 | 2436 | 378 | 504 | 609
Cip 22KkV
16 116,16 1344 | 89.46 128.1 138.6
55 131.04 147.42 | 95.76 135.24 155.4
35 146,16 172.2 108.36 151.2 176.4
50 118.44 | 118.86 | 170.1 174.3 2394 119.28 105 176.4 | 16086 | 235.2
70 131.46 | 138.6 | 189.84 | 211.26 2814 134,82 | 122.64 | 236,46 | 1974 294
95 1554 155.4 | 215.40 | 256.2 337,26 159.6 142,8 | 2604 | 241.5 | 3444
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Bang 8.pl. (1i€p theo)

Mic h& Mac trong hao cdp
(ml]:n:) Loi nhom L3i dong Loi nhém L1 dong
AABG | AASb | ACBG Asb CBG AABG | AASb | ACBG | Asb CBG
120 172.2 176.4 2352 | 299.88 399 180.6 163.8 | 281.4 | 285.6 | 403.2
150 1995 | 19446 | 2772 | 35406 | 458.64 205.8 184.8 | 310.8 336 472,1
185 | 231.84 | 228.48 | 331.8 | 424.62 4998 235.2 210 344,4 | 407.4 | 5082
240 268.8 | 262,92 | 340.2 |526.26 600.6 273 243.6 378 504 609
Cip 35 kV
16 134.4 380.8 289.68 414.8 448.8
25 147.42 42432 310,08 437,92 503.2
35 172.2 473.28 350.88 489.6 5712
50 2394 | 383,52 | 384,88 | 550.8 564.4 386.24 571.2 | 520.88 | 761.6
70 2814 | 425,68 | 4488 | 614.72 | 684,08 | 436,56 | 397.12 |765.68| 639.2 052
95 337.26 | 503.2 503.2 | 697.68 | 829,06 516.8 462.4 | 8432 782 | 11152
120 399 557.6 5712 | 761.6 | 971.04 584.8 5304 | 911.2 | 9248 |1305.6
150 | 458.64 646 629.68 | 897.6 1146.5 666.4 598.4 |1006.4| 1088 |1528,6
185 499.8 | 750.72 | 739,84 | 1074.4 1375 761.6 11152 1319.2 | 1645,6
240 | 600.6 870.4 | 85136 | 1101.6 | 1704.] 884 788.8 1224 | 1704,1 | 1972
Bdng 9.pl. Gis may bién 4p tiéu thu (10° dong)
TT Suon: KVA 10/0.4 kV 22/0.4 35/0.4
1 25 17,5 22.3
2 30 19.8 27.6
3 50 31,6 34.6 434
4 100 40.8 46,2 50.35
5 180 50.3 52.1 58.34
6 250 58.8 58.8 67.52
7 320 62.5 68,7 74.88
8 400 67,2 71.5 82.17
Bdng 10.pl. Vén dau tu tram bién ap tiéu thu 10/0,4 va 22/0,4kV (10° déng)
S Tram 10/0.4 KV Tram 22/0.4 kV
TT kVA Tram mot may Tram hai mdy Tram mot mdy Tram hai may
Téng MBA | Téng | MBA Tong MBA Téng MBA
(1) (2) (3) (4) (5) (6) (7 (8) ¢ (10)
1 50 60.29 31.6 03.24 63.2 69.59 34.6 112.5 69,2
2 100 69.8 408 | 11195 | 816 81.5 462 | 1357 | 924
3 180 81.6 503 | 13325 | 100.6 89.7 520 | 1527 | 1042
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Bang 10.pl. (1iép theo)

() (2) (3) (4) (5) (6) (7) (8) (9 (10)
4 250 90.1 58.8 150.25 117.6 96.4 58.8 166.1 [17.6
5 315 94 4 62.5 158.25 125 106.9 68.7 188 137.4
0 400 99.1 67.2 167.65 1344 112.7 74.5 196.6 149
7 500 1104 75.6 187.35 151.2 123 81.9 2194 163.8
3 560 113.8 77.8 192.95 155.6 124.6 82.3 220.2 164.6
9 630 120.6 82.4 204.35 164.8 133.1 88.0 2335 177.2
10 750 138.6 92.3 249.4 184.6
11 1000 145.9 97.2 2541 194 4

Bdng 11.pl. Von dau tu tram bién ap trung gian (10° déng)

35/10kV
Spa: KVA 1000 1800 2500 3200 4000 5600
V. 10%d 400 450 530 750 850 945
110/22 kV
Spa: MVA 10 16 25 40 63 80
V. 10%d 1100 1300 1900 2500 3200 4150

Suat von dau tu trung binh cua cic tram bién dp cung cap

Cap dien dp . kV 500 220 110

V.. US$/MVA 2393 30.07 53.27

Bang 12.pl. Thong s6 k¥ thudt ciia may bién dp do ABB ché tao

S kVA Dien dp AP,: KW AP, kW U, % 1: %
(1) (2} (3) (4) (9) (6)
31.5 35/0.4 0.15 0.7 4.5
6.3/0.4 0.2 1.25 4.0 7
50 10/0.4 0.2 1.25 45 8
22/0.4 02 1.25 4.0 3
35/0.4 0.24 125 4.5 8
75 35/0.4 0.28 1.4 4.5
6.3/0.4 0.32 20.5 4.0 6.5
100 10/0.4 0.32 2.05 45 7.5
22/0.4 0.32 2.05 4.0 7.5
35/0.4 0.36 2.05 4.5 8
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Bang 12.pl. (tiép theo)

(h (2) (3) 4) (5) (6)
6.3/0.4 0.5 2.95 4.0 6
160 10/0.4 0.5 295 4.5 7
22/0.4 0.5 295 4.0 7
35/0.4 0.53 295 4,5 8
6.3/0.4 0.53 3,15 4.0 6
180 10/0.4 0.53 3.15 4.5 7
22/0.4 0.53 3,15 4.0 7
35/0.4 0.58 3.15 4.5 8
6.3/0.4 0.64 4.1 4.0 6
250 10/0.4 0,64 4.1 4.5 7
22/0.4 0.64 4.1 4.0 7
35/0.4 0.68 4.1 4.5 8
6,3/0.4 0.72 4.85 4.0 5.5
10/0.4 0.72 4.85 4.5 6.0
315 22/0.4 0.72 4,85 4.0 6.0
35/0.4 0.8 4.85 4.5 6.5
6.3/0.4 0.84 5.75 4.0 5.5
400 10/0.4 0.84 5,75 4.5 6.0
22/0.4 0.84 5.75 4.0 6.0
35/0.4 0,92 5.75 4.5 6.5
6.3/0.4 1.0 7.0 4,0 5.0
500 10/0.4 1.0 7.0 4.5 5.5
22/0.4 1.0 7.0 4.0 5.5
35/0.4 1.15 7.0 4.5 6.0
0.3/0.4 1.2 8.2 4.0 50
630 10/0.4 1.2 8.2 4.5 5.5
22/04 1.2 8.2 4.0 5.5
35/0.4 1.3 8.2 45 6.0
6.3/0.4 1.4 10.5 5.0 4,5
800 10/0.4 1.4 10.5 5.5 5.0
22/0.4 1.4 10.5 5.0 5.0
35/0.4 1,52 10.5 6.5 55
6.3/0.4 1.75 13 5.0 45
100C 10/0.4 1.75 13 5.5 50
22/0.4 1.75 13 5.0 5.0
35/04 1.9 13 6.5 5.5
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Bdng 13.pl. Thong s6 k¥ thuat clia may bién dp do Viét Nam san xuat

Sna kVA Dien dp: kv AP, kW AP kW Uy % Ly %
20 6.6/0.4 0.18 0.6 5.5 9
6.6/0.4 0.35 1.325 5.5 7
50 10/0.4 0.44 1.325 5.5 8
35/0.4 0.52 1.325 6.5 9
6.6/0.4 0.6 24 5.5 6.6
100 10/0.4 0.73 2.4 5.5 7.5
35/0.4 0.9 2.4 6.5 8.0
6.6/0.4 1.0 4.0 5.5
10/0.4 1.2 4.1 5.5
180 /
35/0.4 1.5 4.1 6.5
6.6/0.4 1.6 6.1 5.5 6
10/0.4 1.9 6.2 5.5 7
320
35/0.4 2.3 6.2 6.5 7.5
6.6/0.4 2.5 9.4 55 6
10/0.4 2.5 9.4 5.5 6
560
35/0.4 3.35 9.4 6.5 6.5
6.6/0.4 4.1 119 5.5 6
10/0.4 4.1 119 5.5 6
750
35/0.4 4.1 119 6.5 6.5
10/0.4 4.9 15 5.5
35/0.4 5.1 15 5.5
1000 35/6.6 5.1 15 6.5 5.5
35/10 5.1 15 6.5 5.5
35/6.6 8.3 24 6.5
1800 35/10.5 8.3 24 6.5
35/6.6 115 37 7.0 4.5
3200 35/10.5 115 37 7.0 4.5
35/6.6 18.5 57 7.5 4.5
5600 35/10.5 185 57 7.5 4.5
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Bdng 14.pl. Thong s6 ky thuat clia mdy bién ap do Lién X6 (cti) ché tao

Mahieu | Sy kVA | DiendpikV | APZkW | AP kW Uy: % i %
(1) (2) (3) (4) (5) (6) (7)
TM-20/6 20 6.3/0.4 0.18 0.6 5.5 9
TM-20/10 20 10.5/0.4 0.22 0.6 5.5 10
TM-30/6 30 6.3/0.4 0.25 0.85 5.5 8
TM-30/10 30 10.5/0.4 0.3 0.85 5.5 9
TM-50/6 50 6.3/0.525 0.35 13 5.5 7
TM-50/10 50 10.5/0.4 0.44 13 5.5 3
TM-100/6 100 6.3/0.525 0.6 2.4 5.5 6.5
TM-100/10 100 10.5/0,525 0.73 2.4 5.5 7.5
TM- 100735 100 35/0.525 0.9 2.4 6.5 8
TM- 180/6 180 6.3/0.4 1 4.1 5.5 6
TM-180/10 180 10.5/0.4 12 4.1 5.5 7
TM-180/35 180 35/0.4 LS 6 5.5 8
TM-320/6 320 6.3/0.4 L6 6.2 5.5 6
T™M-320/10 | 320 10.5/0.4 1.9 6.2 5.5 7
TM-320/35 320 35/0.4 2.3 9.4 5.5 75
TM-560/6 560 6.3/0.4 2.5 9.4 5.5 6
TM-560/10 | 560 10.5/0.4 3.35 9.4 5.5 6.5
TM-56035 | 560 35/0.4 335 9.4 5.5 6.5
TC-180/10 180 10.5/0.4 1.6 3 5.5 4
TC-320/10 320 10.5/0.4 2.6 4.9 5.5 35
TC-560/10 560 10.5/0.5 35 7.4 5.5 3
TC-750/10 750 10.5/0.4 4 3.8 5.5 2.5
TCM-20/6.3 20 6.3/0.4 0.15 0.51 4.5 9,5
TCM-20/10 20 10.5/0.4 0.15 0.51 4.5 9.5
TCM-35/6.3 35 6.3/0.4 0.23 0.83 4.5 8.5
TCM-35/10 35 10.5/0.4 0.23 0.83 4.5 8.5
TCM-60/6.3 60 6.3/0.525 0.35 1.3 4.5 75
TCM-60/10 60 10,5/0.525 0.35 1.3 45 75
TCM-100/6.3 | 100 6.3/0.525 0.5 2.07 4.5 6.5
TCM-100/10 | 100 10.5/0.525 0.5 2.07 45 6.5
TCM-180/35 | 180 35/0.525 0.8 32 4.5 6
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Bang 14.pl. (Lép theo)

(1) 2) (3) (4) (5) (6) (7)
TCM-180/6.3 180 6.3/0.525 0.8 3.2 4.5 6
TCM-320/6.3 320 6.3/0.525 1.35 485 4.5 5.5
TCM-320/10 320 10.5/0.525 1.35 4.85 4.5 55
TCM-560/6.3 560 6.3/0.525 2 7.2 4.5 5

TM-560/10 560 10.5/0.525 2 7.2 4.5 5
TM-750/6 750 6.3/0.525 4.1 1.9 5.5 6
TM- 1000710 1000 10.5/06.3 4.9 15.9 5.5 5
TM-1000/35 1000 35/10.5 5.1 15.9 5.5 5.5
TM-1800/35 1800 35/10.5 8 24 6.5 5
TM-3200/10 3200 10/6.3 8.3 37 5.5 5
TM-3200/35 3200 35/10.5 1.5 37 7 4.5
TM-5600/10 5600 10/6.3 18 56 5,5 4
TM-5600/35 5600 38.5/10.5 18.5 57 7.5 4.5
TM-5600/35 7500 38.5/11 24 75 75 3.5
TM-10000/35 | 10000 38.5/12 29 92 7.5 3

Bdng 15.pl. Thong s6 k¥ thuat cia mdy bién dp ba pha hai cudn day

Loaimdy | §,: MVA | U, :kV U, kV AP, KW AP kW U % 1. %
(1) (2) (3) (4) (5) () (7) (8)
1HOkV-
TMH 2.5 110 6.6: 11:32 5 22 10.5 1.5
TAH 4.0 115 6.6: 11:32
TAH 6.3 10 50 1.0
TPOH 10 115 11:22: 38.5 14 60 10.5 0.9
TPAH 16 21 85 0.85
TPOH 25 6.6:10.5: 29 120 10.5 0.8
TPOHC 32 115 38.5 35 145 10.5 0.75
TOH 40 42 175 10.5 0.7
TPAHC 63 59 260 10.5 0.65
TPLOHC 80 115 10.5: 13.8 70 315 10.5 0.6
TAOH 125 121 120 520 10.5 0.55
TAH 200 121 10,5: 13.8 170 700 10.5 0.5
TOH 250 121 200 790 10.5 0.5
TAH 400 121 15.7: 22 230 1350 10.5 0.8
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Bang 15.pl. (1iép theo)

(1) (2) (3) (4) (3) (6) (7N (8)
220kV
TAC 315 220 11 115 220 14 42
TAr 40 220 11 125 350 14 4.2
TAar 60 242 13.8 125 390 14 4
A 70 230 10,5 75 260 10,6 0.6
TAr 80 240 10,5:13.8 80 320 11 06 |
TAr 90 240 10,5:13.8 255 400 12.2 3.8
TAr 125 242 10,5:13.8 115 380 1 05 |
TAT 180 242 13.8:15.75 320 760 12 32
500kV
T 206 525 15.,75; 20 145 700 13 0.35
TO 250 525 13.8:15.75 205 600 13 0.45
A 400 325 15.75. 20 320 800 13 0.4
A 630 525 15.75: 20 420 1300 14 0.35
Bdng 16.pl. Thong s6 mdy bién ap ba pha ba cuén day coéng suat S, (MVA)
. bién dp; kV H.ton; kW U %
Loai may S, 1, %
U.. U, Uy | AP, AP, | CT | CcH | TH
(1 (2) (3) (4) (3) (6) (N (8) (8) (10) | dn
Dién dp socap 110kV
TMTI 5.6 121 38.5 11 30 69.5 17 10.5 6 5
T™T 6.3 121 38.5 11 32 65 17 10.5 6 4.8
TMTH 6.3 115 38.5 11 13 52 10.5 17 6 1
TMTI 7.5 121 38.5 11 35 82 17 10.5 6 4.6
TMTH 10 115 22 6.6 23 80 10,7 17 6 I.1
TATH 15 121 38.5 11 47 72 17 10,5 6 5
TATH 16 115 38,5 11 23 100 10.5 17 6 3
TOATHI 20 115 38,5 11 45 127 17 10.5 6 3.5
TOTHLU 25 115 38,5 11 31 140 10.5 17.5 6,6 0,7
TOTHI 31,5 115 27,5 11 125 260 17.4 10,5 6.2 S
TOTH 40 115 38,5 11 43 200 10.5 17,7 6.5 0,6
TATH 60 | 115 | 385 | 135 | 190 355 | 175 | 105 | 7 3
TOTHI 75 | 115 | 385 | 105 | 210 450 20 12 | 75 4
TATHI 80 115 38,5 11 115 390 11 18 6.5 1.6
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Bang.16.pl. (1:€p theo)

(1) (2) (3) (4) (5) (6) (7N (8) (8) (10) (11)
Dién dp so cap 220 kV
TATHI 25 230 | 22:385 | Il 4] 135 12.5 20 6.5 1.2
TOTHI 40 230 | 22:385 | 1l 54 240 12.5 22 9.5 1.1
TOTHI | 63 230 | 22:385 | 11 75 320 125 | 24 10.5 1
Bdng.17.pl. Thong s& trung binh cta | km duong day teén khong
Tiét ro. ©Q /km bién tr¢ phan khang & ludi: kV
(gﬁ}) 038 | 6:10 22 35 110
A AC X Xo X, b,1/Q Xy b, X, b,
25 1.28 | 138 | 035 | 0412 | 0.426 2.64 0.438 2.59
35 092 | 085 | 033 | 04 | 0414 2.72 0.429 2.65
50 | 064 | 065 | 032 | 0392 | 0405 2.78 0.418 2.72 0441 | 257
70 | 046 | 0.46 | 031 | 0381 | 0,395 2.86 0.408 2,79 0,430 | 2.64
95 | 034 | 033 | 030 | 037 | 0.384 2.94 0.400 | 2.85 0.423 | 2.69
120 | 027 | 027 | 030 | 0363 | 0377 3 0.393 2.90 0.415 | 2.74
150 | 021 | 021 0.357 | 0.371 3.05 0,400 | 2.78
185 | 017 | 0.17 X b, 0.406 | 2,80
240 | 0.12 | 0.12 0430 | 2,64 | 0401 | 2.84
300 0.1 0,1 220kV 0.424 2.68
400 | 007 | 0.07 0.415 2.74
450 | 0.06 | 0.06 0.419 2.76
Bang 18.pl. Thong s6 cua duong cap cach dién giay hoac chat déo
r: Q/km 0.38 6 kV 10 22 35
£ Cu Al X, X b, X b, X, b, X, b,
10 1.84 3,1 | 0073 | 011 | 23
16 1.15 1.94 | 0068 | 0.102 | 26 | 0.113 | 59
25 0.74 124 | 0066 | 0091 | 4,1 | 0099 | 86 | 0.135 | 24.8
35 0.52 | 0.89 | 0,064 | 0,087 | 46 | 0.095 | 107 | 0.129 | 276
50 0,37 | 062 | 0063|0083 | 52 | 009 | 11,7 | 0,119 | 31.8
70 026 | 0443|0061 | 0080 | 66 | 008 | 135 | 0116 | 359 | 0,137 | 86
95 = 0.194 | 0,326 | 0.060 | 0078 | 87 | 0.083 | 156 | 0.110 | 40.0 | 0.126 | 95
120 | 0.153 | 0258 | 0.060 | 0,076 | 95 | 0081 | 169 | 0.107 | 428 | 0,120 [ 99
150 | 0,122 | 0,206 | 0,059 | 0,074 | 104 | 0079 | 183 | 0.104 | 47.0 | 0.116 | 112
185 | 0.099 | 0.167 | 0,059 | 0,073 | 11,7 | 0.077 20 | 0.101 | S1.0 | 0.113 | 115
240 | 0.077 | 0,129 | 0,058 | 0071 | 13.0 | 0.075 | 215
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Bdng 19.pi. Dién trg va dién khang clia day nhom va thép nhém

F. mm® 6 10 16 25 35 50 70 95 120 150 185
re Qfkm | 5.26 | 316 | 1,98 1,28 0.92 0,64 0.46 0.34 0.27 0.21 0,17
a. mét Day nhom A x, Q/km
0.6 0.358 | 0.345 | 0.336 | 0.325 | 0315 | 0,303 | 0,297 | 0.288 | 0.279
0.8 0.377 | 0363 | 0,352 | 0.341 | 0.331 | 0,319 | 0.313 | 0.305 | 0.296
| 0,391 | 0,377 | 0366 | 0.355 | 0,345 | 0.334 | 0,327 | 0.319 | 0.311
1.25 0.405 | 0391 | 0.380 | 0.369 | 0.359 | 0,347 0,341 | 0.333 | 0.328
1.5 0.402 | 0.391 | 0,380 | 0,370 | 0,358 | 0,352 | 0.344 | 0,339
2 0.421 | 0410 | 0,398 | 0.388 | 0,377 | 0371 | 0.363 | 0.355
Day AC Day nhom 161 thép AC
s ©/km 3.12 | 2,06 1,38 0.85 0,65 0.40 0.33 0.27 0.21 0.17
X £2 /km
2 mét 0.403 | 0,392 | 0.382 | 0.371 | 0,365 | 0,358
2.5 0417 | 0406 | 0.396 | 0.385 | 0379 | 0.372
3 0.429 | 0418 | 0408 | 0.397 | 0.391 | 0,384 | 0.377
Bdng 20.pl. Thong s6 cua day dan va day cdp ha dp
re Q/km X,: Q/km, phuong F r: Q/km X, €/km, phuong
F thitc dat (mm) thic dat
(mm?) | Al Cu ho kin Al Cu ho kin
1,5 22.2 13,35 0.1 50 0.67 0.4 0.25 0.06
2.5 13.3 8 0.09 70 0.48 0.29 0.24 0.06
4 8,35 5 0.33 0.09 95 0.35 0.21 0.23 0.06
6 5.55 333 0.32 0.09 120 0.28 0.17 0,22 0,06
10 | 333 2 031 | 0.8 150 | 022 | 0.3 021 0.06
L6 2,08 1.25 0.29 0.07 185 0.18 0.11 0.21 0.06
25 1.33 0,8 0.27 0.07 240 0.15 0.08 0.20 0.06
35 0,95 0,57 0.26 0,06 300 0.12 0.07 0.19 0.06

Bdng 21.PI. Dién trg tac dung va phan khdng clia cdc cuon day aptomat; m Q (& 65'C)

Dong I, clia Apt; A 50 70 100 140 200 400 600
r 5.5 235 1.3 0.74 0.36 0.15 0.12
x 2.7 1.3 0,86 0.55 0.28 0,1 0.094
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Bdng 22.PI. Dién trG tiép xtc cla cau dao va aptomat, mS2

I A 50 70 100 140 | 200 | 400 600 1000
Cau dao 0.8 0.65 0.5 0.46 0.4 0.2 0.15 0.08
dptomat 1.3 1.0 075 | 0.5 0.6 04 | 025 0.1
Bdng 23.pl. Dién tré va dién khang cha mdy bién dong kiéu TK®; mQ
Dongdinh | 75 | 10 15 | 20 [ 30| 40 | 50 | 75 |100| 150 | 200 | 300 | 400 | 600
muc, A
TK®-1 | » | 300|170 | 75 | 42 |20 | 1L | 7 3 1.71075 1042 | 02 | 0.1l | 0,05
X [ 480270120 67 |30 | 17 |1l | 48 |27 | 1.2 |067 | 03 | 0,17 0,07
TKD-3 | r [ 130 75 | 33 19 1824830 1.3 1075/ 033 |0.19({0.08 005 002
x [120| 70 | 30 | 17 | 8 |42 28| 12 |07 03 |0.17|0.08 | 004 | 0,02
Bdng 24.pl. Thong so cha cdc thanh cdi phang
Kich thudc. ry & 65 mQ/m A Xy mE/m theo k‘(’l‘;‘;gf cdch trung binh
m Cu AL Cu AL 100 150 200 300
25x3 0,268 0.475 340 265 0.179 0.200 0,225 | 0,244
30x3 0.223 0.394 405 305 0,163 0.189 0,206 | 0,235
30x4 0.167 0.296 475 - 365 0.161 0.184 0,202 | 0,233
40x5 0.100 0.177 700 540 0.146 0.170 0,189 | 0.214
50x5 0.08 1.42 860 665 0.137 0.156 0.18 0,200
50x6 0.067 0.118 955 740 0.127 0,150 0,175 0.189
60x6 0,056 0.099 1125 870 0,119 0.145 0,163 | 0.180
80x8 0.031 0.055 1690 1320 0.102 0,126 0.145 0.170
Bdng 25.pl. Thong s6 k thuat ciia mot s6 mdy cat
Loai U, kV 1A Dong gidi han; I,;: kA O thoi gian: s I kKA
kA
iy Ly, 1 5 10
(1) (2) 93) (4) (5) (6) (7) (8) 9
Midy cat khong khi
BB-20 20 1200 300 118 118 300
BBI-20-160 20 1250 | 410 160 160 160
BBH-35-2 35 2000 . 84 33 33 33
BBW-110-31 110 2000 64 25 25 25
BB>-220 220 | 1600 | 67 26 26 30
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Bang 25.pl. (1i€p theo)

(1) (2) 93) (4) (5) (6) (7 (8) (9)
BBE-500 500 2000 90 35.5 355 355
M4y cat dau
BM»>-6-50 6 200 12.4 1.2 1.2 4.8 34 29
BMIIIM-10 10 630 52 20 20 20
BM>-10 10 200 25 15 10 10 14 5.8
BMTI-10 10 600 52 30 30 20 14 20
BMTI-133-1 10 600 52 30 30 20 14 20
MIT-10 10 2000 75 435 43.5 30 21 39
BM-35 35 600 17.3 10 10 10 7.1 400
C-35M-630 35 630 20 10 10 10
MKT1-35 35 1000 64 25 25 25
BMK-35B 35 1000 45 26 20 26
BM[A-35 35 600 17.3 10 10 10 7.1 18
MKTI1-110 110 630 52 20 20 18.4 13 20
MKT1-110 b 110 1000 52 20 20 20
Y-220-2000 220 2000 102 40 40 40
May cat chan khong
BB-10-20/630 10 630 52 20 20 20
BB10-20/1250 11 1250 52 20 20 20
Bdng 26.pl. Tham s6 k¥ thuit ctia dao cich ly
Loai U, kV LA ao KA I../s
Trong nha
PBP(3)-10/2500 10 2500 125 45/4
PBP(3)-L-10/2000 10 2000 85 31.5/4
PB-20/630Y3 20 630 50 20/4
PBP-L11-24/8000 24 8000 300 112/4
PB-35/1000Y 35 1000 55 20/4
Ngoai trdi
PH/(3)-35/630 35 630 125 50/4
PH[(3)-35/1000 35 1000 64 25/4
PH[1(3)-110/630T! 110 630 100 40/3
PHIL(3)-110/1250T1 110 1250 1000 40/3
PH/(3)-220/630T! 220 630 80 31.5/3
PHA(3)-220/1250T1 220 1250 80 31.5/3
PHA(3)-1(2)-500 500 3200 160 6312
PHB(3).1(2)-500 500 2000 45 16/2
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Bdng 27.pl. Thong s6 k¥ thual ciia mot s6 mdy bién dong

Loai U, kV I A AT I, kA I ls: Cap
TKM-0.5 0.5 | 5:10:15:20:40:50100:400:8 20 1
00
TKJ- 0.5 0.5 5300 20 1
10 20:30:50:100: 1 7:10.6:17.6 | 0.94/4; 0.5
TBJIM-10 150:200:300:400600:800: | IEI2 1 4544
000: 2.45/4;
1500 4.85/4:
TIJIK-10 10 10+ 1000 10 2.47:37. | 045/4. | 05
7.4,74.5: 0.67/4
TIIM-10-1 10 50< 1500 10 17.6: 2.8/3 0.5
TWB-24 24 10+24000
35 400 15 100 16/3 0.5
TION-35 600 20 100 24/3
800 30 100 32/3
1000 50 100 40/3
Mady bién dong do hang SIEMENS ché tac
4NAT2 12 202500 120 30/1
aNMAT4 24 502500 120 80/1
4NATO6 36 202000 120 80/1
4MBI12 12 150004000 120 80/1
4NBI3 24 15000--4000 120 80/1
4MBI4 36 150006000 120 80/1
4ME)2 12 5= 1200 120 80/1
4MET L4 24 51200 120 80/1
4MEL6 36 5= 1200 120 80/1
Bang 28.pl. Cic thong s6 k¥ thuat ciia mdy bién dién ap
Sa2i O cap chinh xdc: VA Cong suat gidi
Loai Unt kV U V han: VA
0.5 1 :
(1) (2) (3) (4) (5) (6)
Do hing SIEMENS ch€ tao
4MRS52 12/43 100/ /3 600
4AMR54 22/3 1003 600
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Bang 28.pl.

(1) (2) (3) (4) (5) (6)
4MRS56 35/J3 12043 800
AMS32 12/43 100//3 400
4MS34 22/ 3 100V3 400
4MS36 35/.3 120V3 400
Do Nga san xuat
HOM-10-66-Y2 10 100 75 150 630
3JHOM-20-66- 18/3 100//3 75 150 640
Y2
3HOM-24-66- 2413 100/ /3 75 150 630
Yl
3HOM-35-66- 35/43 100/43 150 250 1200
Yl
HTMIA-10-66- 10 100 120 200 960
Y3
HK®-110-58Y1 110//3 100//3 400 600 2000
HK®-220-65T| 220/ 3 100743 400 600 2000
HK®-500-Y | 500/3 100/V3 500 2000
Bdng 29.pl. Cic thong s6 k¥ thuat clia cau chay ha dp
Loai Dong dinh mitc /,: A Dong dinh mitc cia day chay /,: A
15 6:10:15
60 15:20;25:35:45:60
rp-2 100 60:80:100
200 100:125:160:200
350 200:225:260:300:350
600 350;430;500:600
1000 600;700:800:1000
HITH 60 15:20:25:35:45:60
[TH2-100/ II 100 30:40:50.60;80:100
ITH2-250/ 11 250 80:100:120:150:200:250
ITH2-400/ 11 400 200:250:300:400
[TH2-600/ I 600 300400500600
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Bdng 30.pl. Thong s6 k¥ thuat cia cau chay cao dp 1O kV

Dong cat gidi han; kA
Loai I A Thanh phan doi Tinh dén thanh phan
xung khong chu ky
[K. TIKH. IK> 7.5:30:50:75:100 12 18
200
IKY 8:20:40:75:150 20
Bang 31..pl. Thong s6 k¥ thuat cua aptomat
Do hang Merlin Gerin (Phédp) ché tao
. Loai S6 cuc U: V I:A I kA
V40H 1+N 240 40 10
C60a 3 440 40 3
NC 100H 3 440 100 6
NC 100L 3 440 100 20
NC 125H 3 415 125 10
C IO0E 3 500 100 7.5
NS 225E 3 500 225 7.5
NS 400E 3 500 400 15
NS 600E 3 500 600 15
Do Nhat Ban ché tao
EAS2G 2 380 10:15:20:30:40,50 5
EAL03G 3 380 60:75:100 14
EA103G 3 380 125:160:175:200:22 25
5
SA403-H 3 380 250:300:350:400 85
SA603-H 3 380 500:600 85
Bdng 32..pl. Thong so k¥ thuat cua Aptomat do Nga ché tao
. So UV oA Modc bao vé I, tic thot A
Loai cue " " Dang I A X.chiéu | 1 chieu
(1 (2) (3) (4) (5) (6) (7 (8)

AT150-3MT 3 380 1.6 =50 h.hop [+50 11 14
AI150-3T 3 380 | 1.6+50 Nhiét 1+50
A3161 1 220 15:20:25
A3162 2 380 50 Nhiét 30:40:50
A3163 3 380 60 60
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Bang 32..pl.

(1) (2) 3) (4) (5) (0) (7 (8)
A3113/1 2 500 100 Téng hop 15 150
Alll4/] 3 20:25:30:40 200
50.60:80;100
A3123 2 500 Téng hap 15:20:25:30 430
A3l24 3 100 40:50:60;80100 600
800
A3133 2 220 Téng hop 120 840
A3134 3 500 200 150 1050
200 1400
A3143 2 220 300 2100
A3144 3 500 Téng hop 400 2800
600 500 3500
600 4200
ABMIOHB 3 500 750 500:600: 4000:4800;5500
ABMI10CB 750 6600;8000
ABMI0C 3 500 1000 Téng hop 500:600 4000:4800:6000
ABMI10H 800:1000 8000; 10000
ABMI15C 3 500 1500 Téng hop 1000 8000:10000
1200:1500
ABM20H 3 500 2000 Téng hop 1000:1200. 8000:10000
1500:2000

Bdng 33.pl. Thong s6 k¥ thuat ciia mot s6 loai khdi dong tir do Nga ché tao

Kiéu Dong dinh mitc: A Kiéu Dong dinh mic: A
Mach Role nhiét Mach Role nhiét
chinh -chinh

MMME-111 10 0,5:0.,63: 0.8: 1: 1.25: 25 5.6.3:8: 10: 12.5:
1.6: 2623583120 4. 5: [IME-211 16: 20: 25
[IME-311 40 12.5: 16: 20: 25: 32 MMME-411 63 25: 30: 40: 50: 60
MME-511 110 50: 60: 80 NME-611 146 100: 120: 150
MME-312 40 12,5: 16: 20: 25: 32 TIME-412 63 25 30: 40: 50: 60
[IME-512 110 50; 60; 80; 100 [TME-612 146 100; 120: 150
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Bdng 34.pl. Thong s6 k¥ thuat cua sir d&

Loai bién dp: kV Luc phd F; kG
U, U s
Od-1-375 1 11 375
O®d-1-750-0OB | L1 750
O®d-1-1250-OB 1 11 1250
O®d-1-2000-OB 1 11 2000
O®d-1-3000-0OB 1 11 3000
O®D-6-375K, 6 36 375
Od-6-750K 6 36 750
Od-10-750 10 47 750
Od-10-1250 10 47 1250
O®d-35-750 35 110 750
O®d-35-2000 35 110 2000

Bang 35.pl. a.Thong s6 k¥ thuat ctia mot so loai chong sét van do Nga san xuat

Loai U, kV D.4dp cho phép: kV D.4dp phong o D.dp phong xung:
f=50Hz. kV kV
PBO-10Yi 10 12,7 26+30,5 48
PBC-22T1 22 25 49+60,5 80
FBC-35T1 35 40.5 78+98 125
PBC-110MT1 110 116 200+250 285
PBMA-220T]I 220 200 340+390 515
PBMA-500T1 500 420 660+760 1070

Bdng 35.pl. b. Thong s6 k¥ thuat cia mot s6 loai chong sét van do Phdp san xuat

10

20

RAIO 3642
C10,5 10.5 21 374425
C24 24 48 8092
C36 36 40 119+137
ELO,5 10.5 2l 37442
E23 23 46 80+92
E36 L 72 125144
N36 36 72 1304150
N4G117 117 234 390450
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Bang 36.pl. Tham s6 k¥ thuat ciia chong sét ong

Loai U, kV Dong cat: kA Khoang phdng dién: mm d: mm
Trong Ngoai
PIB_2 10 0.5:2.5 60 15 6
PTB_2 20 2:10 100 40 10
PTB_3 35 2:10 140 100 10

Bdng 37.pl. Tham s6 ky thuat ctia cdp van xodn 181 dong céch dién XLPE, dai tép, vo PVC do
hiang FURUKAWA (Nhat Ban) ché tao. dién ap 0,5+3kV

. . Sudt dién trg; € /km Dong dién cho phép: A I kA Gls
Fmm r, 6 20'C X, Ngoal troi Dudi dat
10 1.83 0.109 73 82 1.43
16 1.15 0.101 95 105 2.28
25 0.73 0.095 125 135 3.57
35 0.52 0.09 150 160 5.0
50 0.39 0.087 228 190 7.15
70 0.27 0.083 235 235 10
95 0.19 0.080 280 280 135
120 0.15 0.078 325 320 17.1
150 0.12 0.077 365 360 21.4
185 0.1 0.075 420 405 26.4
240 0.08 0.073 490 465 343
300 0.07 0.072 560 520 42,9
400 0.05 0.070 640 580 57.2
500 0.04 0.053 725 640 71.3

Bdng 38.pl. Tham s6 ky thudt cua cdp van xoan 16i dong cdch dién XLPE, dai tép, vo PVC do
hang FURUKAWA (Nhat Ban) ché tao dién dp 6+10kV
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. Suat dién tra: Q /km Dong dién cho phép: A
F.mm-~ — — —— kA G ls
1, 020°C X, Ngoai troi Duéi dat
(1) 92) (3) 4) (3) (6)
16 1.15 0.17 105 105 2.28
25 0,73 0.19 140 140 3.57
35 0.52 0.22 170 170 5
50 0.39 0.24 200 200 7.15
70 0.27 0.27 250 245 10




Bdng 38.pl. (1iép theo)

(1) 92) (3) (4) (5) (6)

95 0.193 0.31 300 290 13.5
120 0.153 0.33 345 330 17.1
150 0.124 0.36 390 365 214
185 0.1 0.40 445 410 26.4
240 0.08 0.44 520 475 34.3
300 0.06 0.48 585 525 42.9
400 0.05 0.53 665 590 57.2
500 0.04 0.59 745 650 71.5

Bdang 39.pl. Tham s6 k¥ thuat cla cdp van xoin ba 16i dong cach dién XLPE, vo PVC do hing
FURUKAWA (NhitBan) ché tao. dién dp 12+24kV

P Suat dién trd: Q /kim Dong dién cho phép: A I:kA G ls
r, 6 20'C X, Ngoil troi Dudi dat
35 0.524 0.16 170 170 5
50 0.387 0.17 205 200 7.15
70 0.268 0.19 250 240 10
95 0.193 0.21 305 290 135
120 0.153 0.23 350 330 17.1
150 0.124 0.25 395 365 214
185 0.10 0.27 450 410 264
240 0.075 0.30 520 470 343
300 0.06 0.32 590 525 42.9
400 0.047 0.35 665 585 57.2
500 0.037 0.39 750 650 71.5
Bang 40.pl. Thong s6 ky thuat cta tu dién
Loai Uy kV Q,: kVAr Loai U,: kV kgg
: r
(1} (2) (3) (4) (3 (0)
Do Nga san xuat
KM1-0.22 0.22 4:5:6:8 KC1-0.38-20-3Y | 0.38 20
KM1-0.38 0.38 13 KC1-0.66-20-3Y | 0.66 20
KNM1-0.5 0.5 13 KCl1-10.5-37.5-2Y3 10.5 37.5
KC1-0.22-8-3Y1 0.22 8 K(C2-0.38-40-3Y3 0.38 40
KC1-0.22-14-3Y1 0.22 14 KC2-0.38-50-3Y3 0.38 50
KC1-0.38-14-3Y'l 0.5 14 KC2-22-60-2Y1 22 60
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Bdng 40.pl. (1iép theo)

(1) (2) (3) (4) (5) (6)
KCI1-0.5-14-3Y1 0.38 14 KC2-22-75-2Y3 22 75
KC1-0.38-36-3Y1 0.38 36 KKY-0.38-1 0.38 80
KC2-0.22-12-3Y1 ' 0.22 12 KKY- 0,38-11] 0.38 160
KC2-0.38-28-3Y1 0.38 28 KKY- 0.38-V 0.38 280
KC2-0.5-28-3Y] 0.5 28 KY- 10-] 10 330
KC2-0.66-40-3Y3 0.66 40 KY- 10-11 10 500
KC2-0.5-36-3Y3 0.38 30 KYH- 10-11 10 420
KC2-0.66-40-3Y3 0.66 40 YK-0.38-110H 0.38 110
KCI1-0.38-25-3Y3 0.38 25 YK-0.38-330H 0.38 3x110
KM2-6,3-12-3Y1 6.3 12 YK-10-900 10 900
KM2-10.5-12-3Y1 10.5 12 KM2-0.5-25.Y 0.5 25
KM2-6.3-24-3Y | 6.3 24 KM1-10.5-15-Y 10.5 15
KM2-10.5-24-3Y1 10.5 24 KM2-6.3-24-Y| 6.3 24
KM2-0.33-25.Y 0.38 25 KN2-10,5-22.5 10.5 22.5

Tu dién do My san xuat
CEPI120A] 2.4 50 CEP140A1 2.4 200
CEPI20A5 6.64 50 CEP140A5 6.64 200
CEP124M8 11.4 50 CEPi30M3]| 11.4 200
CEPI31AI 2.4 100 CEPI32M18 11.4 300
CEPI31AS 6.64 100 CEPI34M7 1.4 400
CEP126M25 11.4 100 CEPI50M3 114 500
CEPI132A1 2.4 150 CEP13M9 20.8 300
CEPI32A5 6.64 150 CEP133M17 20.8 400
CEP128M13 1.4 150 CEP131M25 22.1 300

Tham so ky thuat cia moét s6 tu b doc

Ma hiéu U, kV Q.kVAr Le A C.uF | X0
KTIMI-50 1 50 50 160 20
KTIIM 0.6-50 0.6 50 83.5 442 7.2
KIIM 0.6-25-1 0.6 25 ‘ 41.7 221 14.2
KIIM 0.6- 12.5-1 0.6 12.5 20.9 110 18.8

Bang 41.pl. He $6 hi¢u chinh k, vé nhiét do clia moi trudng d6i véi cap dién

Nh.do: "C He s6 ky khi nhiét do ciia moi trudng xung quanh: “C
(1) (2) | (3) (4) (5) (6) (7 (8) @ Aoy | A | a2y | a3
6 X 0., -5 0 +5 +10 | +15 | +20 | 425 | +30 | +35 | +40 | +45 | +50
|
15 SO | 1.14 | 1.11 | 1.08 | 1.04 1 096 | 02 108 ok [ n7R | n72 | nas




Bdng 41.pl. (1iép theo)

(D | | @ G ]G | D@ D | 0| () | 12y | (13)
25 124 120 | 117 | 1,13 [ 109 | 104 | 10 | 095! 290 | 085 | 0.80 | 0.74
25 170 | 129 124 | 12 | 115 | 111 | 105 ] 1.0 [ 094 | 088 | 0.81 | 0.74 | 0.67
[5 1 65 [ 18| 114 | 1.1 | 1.05| 1.0 | 095 | 0.89 | 0.84 | 0.77 | 0.71 | 0.63 | 0.55
25 132 | 127 | 122 | 117 | 112 | 106 | 1.0 | 094 | 087 | 0.79 | 0.71 | 0.61
IS | 60 | 12| 1.05] 112106 | 1.0 | 094 | 088 | 0.82 | 0.75 | 0.67 | 0.57 | 0.47
25 136 131|125 ] 12 | 113 | 107 ] 10 | 093 | 085 | 0.76 | 0.66 | 0.54

Bdng 42.pl. Hé s6 hiéu chinh &, vé s6 day cdp dat chung trong mot hdm cdp

Khoang cach giita

S6 soi cdp nam chung trong ham

Cac sg1 cadp: mm I 5 3 4 5
100 1.0 0.9 0.85 0.8 0.78 0.75
200 1.0 0.92 0.87 0.84 0.82 0.81
300 1.0 0.93 0.9 0.87 0.86 0,85
Bdng 43.pl. Dién tra suat cia mot o6 loai dat
Loai dat p: 10* Q/cm Loal dat p: 10" Qfcm
Cat 7 dar sét |
Cit pha 3 dat vuon 0.4
Dat den 2 dat bun 0.2
Bang 44.pl. Hé s6 hiéu chinh dién trg suat cua dat
Curc noi dat k, ks k.
Thanh det ngang choén sau 0.5 m 6.5 5 4.5
Thanh det ngang chén sdu 0.8 m 3 2 1.6
Coc déng sau cach mat dat 0.5+0.8 m 2 1.5 1.4
k, - dat am: k.- ddt am trung binh; k,- dat kho
Bdng 45.pl. Céc tham sé co ban ciia mot s6 loai deén thong dung,
beén sg1 dot bén huynh quang
Ma hiéu P:W | Film | g210%d | T:10°h | Mahieu | P:W | Film | g 10'd | T: 10°h
(1) (2) (3) (4) (3) (6) (7N (8) (9) (10)
Rang dong 15 120 4 I TFP18 20/18° 1750 18/24 8
"Rangdong | 25 | 220 | 4 | | TFP36 | 40/36" | 3450 | 32135 g
Rang dong 40 430 4 | Phi lip 65/68 | 3250 18/34 12
Rang dong 60 740 4 )| Phi lip /1107 6100 155 12,5
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Bang 45. pl. (1iép theo)

(D (2) (3) (4) (5) (6) (7) (8) 9) (10)
Rang dong | 75 970 4 1 FIOW-C-W-DT8 10 1050 19 12
Rang déng | 100 | 1390 5 | FI8W-C-W-DT8 18 1150 12.5 12
Rang dong | 150 | 2200 6 l F36W-C-W-DT8 36 2850 13.5 12
Rang déng | 200 | 3000 7 0.8 | F8W-C-W-DT5 8 340 19 8
Rang dong | 300 [ 5000 10 0.8 | FI3W-C-W-DT5 13 860 225 8

Halogen Nhat Compact
MR 16 50 | 11500 | 18.5 2.5 |LYNX-STW-C-W-D 7 400 20.5 10
PAR38 80 | 5400 | 485 2 |LYNX-SOW-C-W-D 9 600 26.5 10
PAR?38 120 | 9300 | 485 2 |LYNX-SIIW-C-W-D 11 900 26.5 10
PAR3S8 300 | 68000 | 532 2 LYNX-D-10W-C-W-D | 10 | 600 50.6 10
PAR38 1000 | 40000 = 607 0.3 |LYNX-D-13W-C-W-D | 13 | 900 50.6 10
LYNX-D-18W-C-W-D 1200 61 10
LYNX-D-26W-C-W-D | 26 | 1800 0l 10
MINILYNX-I5W-C-W-D 15| 900 63 10
MINILYNX-20W-C-W-D 20 | 1200 91 10
MINILYNX. AMB-11W-C-W-D | 11 | 500 86 10
MINILYNX.AMB-15W-C-W-D | 15 | 900 100 10
MINILYNX AMB-20W-C-W-D | 20 | 1200 110 10
“ Dén the hé mai
Bdng 46.pl. Tham s6 cla chan luu ding cho dén compact va huynh quang
Ma hi¢u cos @ AP W g 10°d
SBA/SW-TW I9W 11 W (den compact) 0.32 8.5 17.6
SBA 36/40W (dén huynh quang) 0.44 8.5 19.5
SLB LowLoss-18/20W 0.55 4.5 63
SLB LowLoss-36/40W 0.55 4.5 63.5
LEHP (dién ur) 2x18W 0.9 3 156.5
LEHP (dién tir) [x36W 0.9 3 156.5
LEHP (dién wr) 2x36W 0.9 3 137
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Bdng 48. pl Tham s6 ky thuat cia mot so loai role ky thuat s6

Role dong dien Model EOCR

Tham s6 : :
’ Loal SP Loai SS Loai DS
Dong dién 1 2 I 2 1(T) 2(T)
dat; A
01 0.3+2 | 022 0 0.5+6 | 0.5+6 | 00 056 | 0,5+6
10 1=12 | 1=12 30| 3230 | 3+30 | 30 3130 | 3=30
20 - 5:25 | a0 - | 5260 | 60 : 560
Thot gran; s 10 150 =50
U v 180250 180250 180250
Role dien ép Model
Loai EVR Loui FOVR Loai | EUVR
Pham vi diéu Qua dp Thip dp Qua dp Thap 4p
chinh dp;, V
22001 o00=300 | 160220 L10 110150 O | 76+110
IO 3802460 | 300380 220 220300 22001 160+220
45 1 4150500 | 340+415 380 380400 3801 300+380
Thot gian; s OVR: 0,5+2; O-time: 15 R-time: 0.2-30; O-time: 0,210

Bdng 49. pl Hé str dung cta cic dién cuc ticp dia va thanh néi phu thude vao sé lugng coc n vaty

8O gitta khoang cdch gifta cdc dign cire £, va chicu dai 7 cda chang

n Ty so 1/l
| 2 3
Mach vong
Nac s Ndc "t Nac T
(1) (2) (3) (4) (5) (6) (7
4 0,69 0.45 0,78 0.55 0,85 0.70
6 0,62 0,40 0,73 0,48 0,80 0.64
8 0,58 0,36 0,71 0,43 0,78 0,60
10 0,55 0,34 0,69 0,46 0,76 0,56
20 0,47 0,27 0,64 0,32 0,71 0,47
30 0,43 0,24 (.60 0.30 0.69 0,41
50 0,40 0,21 0,56 0,28 0,66 0,37
70 0,38 0,20 0,54 0,26 (.64 0.35
100 0,35 0,19 0,52 0,24 (1,62 0.33
Pdng theo day
2 80 0,84 0,88 0,94 0,93 0,96
3 78 0,80 0.86 0,92 0.91 0.94
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Bang 49.pl (1iép theo)

(1) (2) (3) (4) (5) (6) (7)

4 74 0.77 0.83 0.87 0.88 0.92
5 70 0.74 0.81 0.85 0.86 0.90
6 63 0.72 0.77 0.82 0.83 0,88
10 59 0.62 0.75 0.75 0.8 0.82
15 54 0.50 0.70 0.64 0.78 0,74
20 49 0.42 0.68 0.56 0.77 0.68
30 43 0.31 0.65 0.46 0.75 0.58

1 L
Bdng 50. pl. Gid ui ham Laplace F(X) = e dt
2n .

X F(X) X F(X) X FiX)
0.0 0.000 1.1 0.3613 2.2 0.4864
0.1 0.0398 1.2 0.3819 2.3 0.4893
0.2 0.0793 1.3 0.4032 2.4 04918
0.3 0.1179 1.4 0.4192 2.6 0.4953
0.4 0.1554 I3 0.4332 2.8 0.4974
0.5 0.1915 1.6 0.4462 3.0 0.4986
0.0 0.2257 1.7 0.4554 32 0.49931
0.7 0.2580 1.8 (0.4644 3.6 0.499926
0.8 0.2881 1.9 04713 4.0 0.499968
0.9 0.3159 2.0 0.4772 4.5 0.499997
1.0 03113 2.1 0.4824 5.0 0.499998

Bdng 51.pl. Gia tri ham phan phoi Student
Bac tu do Mtic y nghla
n 0.40 0.20 0.10 0.05 0.01 0.001
() (2) ) (4) (5) (6) (7)
| 1.376 3.078 6.314 12,706 63.657
2 1.061 1.886 2.920 4303 9.925 31,589
3 0.978 1.638 2.353 3.182 5.841 12.942
4 0.941 1.533 2.132 2.776 4.604 8.610
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Bang 51.pl (1iép theo)

492

(1) (2} (3) (4) (3) (6) (7)

5 0.920 1.476 2,015 2.571 4,032 6.859
6 0.906 1.440 1.943 2.447 3.707 5.959
7 0.895 1.415 1.895 2.365 3.499 5.405
8 0.889 1.397 1.860 2.306 3.355 5.041
10 0.879 1.372 1.812 2.228 3.169 4,587
12 0.873 1.356 1.782 2.179 3.055 4318
14 0.868 1.345 1.761 2.145 2977 4.140
16 0.865 1.337 1.746 2.420 2921 4,015
18 0.862 1.330 1.734 2.101 2.878 3.922
20 0.860 1.325 1.725 2.086 2.845 3.850
25 0.856 1.316 1.708 2.060 2.787 3.725
30 0.854 1.310 1.697 2.042 2.750 3.646
35 0.852 1.306 1.690 2.030 2.724 3.591
40 0.851 1.303 1.684 2.021 2,704 3.554
45 0.850 1.301 1.680 2014 © 2.690 3.520
50 0.849 1,209 1.676 2.008 2.678 3.496
60 0.848 1.296 1.671 2.000 2.660 3.400
70 0.847 1.294 1.667 1.991 2.648 3.435
80 0.847 1.293 1.665 1.989 2.638 3.416
100 0.846 1.290 1,661 1.982 2.626 3.390
120 0.845 1.289 1.658 1.980 2.617 3.373
Q0 0.84406 1.2816 1.6448 1.9600 2.5758 3.2905




Bdng 52.pl. Mot s6 ky hiéu trong so do bao vé rale va tur dong diéu khién

Chic nang

Ky hiéu

Hé thong ky hiéul

Hé thong ky hiéu?

Cuon day role va khai dong tir

ot Y Y o
Tiép di€m chuyén mach _/b— —
O —_— o
Tiép diém thudng mo
Tiep diem thudng dong _N__
Chuyén mach 11
{ _l_l_
Doéng kép
4_
Ie——
- . N
Chuyén mach khong gian doan _{
—~ \

Tiep diem thudng mo cé thai gian
doéng tré

Tiép diém thudmg ma cé thai gian
ma tré

Tiép diém thuong md c6 thoi gian
ma va dong tré

Tiép diem thudng dong c6é thoi gian
dong tré

Tiep diém thuong dong ¢ thoi gian
my tré

Tiép diém thudong dong cd thdn gian
dong va mao tre

Tiép diém ¢6 dap ho quang

Tiép diém role khong dién

Cuon day role thoi gian trg vé tré
(a): khon dong tre (b)

Cuon day role dong cuc dai (a) va
ap cuc téu (b)

a, | b, |
| m |

a, ] b, .
I> U<

| |
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Hinh 1.pi. Biéu d6 chi phi tinh toan cia dudng day 10 kV.
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Hinh 2.pl. Biéu d6 chi phi tinh todn cia dudmg day 22 kV.
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Hinh 3.pl. Biéu d6 chi phi tinh todn cua dudng day 35 kV.
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Hinh 4.pl. Biéu d6 chi phi tinh todn cua duong day ha dap 038 kV.
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BAI TAP CUNG CAP DIEN

Tdc gid : Tran Quang Khanh

Chiu trdch nhiém xudt bdn :  PGS. TS. TO DANG HALl
Bién tdp va sita bai: ThS. NGUYEN HUY TIEN

NGOC LINH
Trinh bay bia : HUONG LAN

NHA XUAT BAN KHOA HOC VA KY THUAT
70, TRAN HUNG PAO - HA NOI



In 400 cudn, khd 19 x 27 cm, tai Céng ty In Thuong Mai (B Céng Thuong)
Quyét dinh xudt ban sd: 75 — 2007/CBX/256 — 02/KHKT — 21/8/2007

In xong va ndp luu chiéu thang 1 nim 2008.






2000 2 5 8
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Gia: 110.0009
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	1. CƠ SỞ LÝ THUYẾT
	2. BÀI GIẢI MẪU 
	3. BÀI TẬP 
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	ĐÁP SỐ 
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