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LOI NOI PAU

Cuén “Bal tép cung edp dién” duve bién svan vdi muc dich chink la
giup cho ban doc nam bat mot cdach t6t nhdt chuing trinh mon hoc Cung
cdp dién va néng cao ky ndng tinh todn thiét k€ cung cdp dién théng qua
phudng phap gidi cde bai todn thue té. N6i dung cudn sdch duge trinh bay
trong hai phan: Phdn I'la phén bai tap, thau tom héu hér cde néi dung co
bdn cua chuong trinh hé thong cung cdp dién. Phin 1 bao gom mot s6 bai
thiét ké cu the, tong hop lai toan bé cde khéu can thict trong tinh todn thiét
ké cung cdp dién. Két cdu cia cac chuong déu theo mot trinh tu giohg nhau:
muc thi nhdt duge trinh bay ngdn gon ca sd Iy thuyét vdi nhitng bidu thire
quan trong nhat, thiét thue cho viée gidi cde bai todn cta chudng; muc tiép
theo gidi thidu cde bai gidi mdu wng véi néi dung cia chuong trinh; mue thi
ba la bai tap danh cho ban dyc ti giai dé kiém tra ky nang tinh todn va
trinh d¢ cuia minh. Div kién cua cac bai todn phan (on duwve i@y i mang
dién cu theé, vi vay ngodai muc dich hoc tdp, mot s6 két qud tinh todn co thé
ap dung cho muc dich nghién citu khdo sdt ddc tinh cia mang dién & cde
dia phuong khde nhau cua nude ta. Bén canh cde bai lap thong thicong, déi
vl mot $6 ndi dung quan trong con cc cde bai tap dai dige cho dudi dang
ldy diz kién theo ho tén nguoi thuce hién nhim da dang hod dé bai. Trong
qua trinh gidi cde bai tdp, ban doc co thé si dung cde s6 tay thict ké cung
cap dién, tuy nhién, dé tién cho viée tra cttu cde tham so, diz licu ve. da s6
ede bang biéu da duge trinh bay trong gido trinh “H¢ thong cung cdp dién”
(Tai liéu 1) va mét so bdng bd sung ¢ phéin phu luc cia chinh cuén sdch
nay. Bdp s ctia tdt cd cde bai todn 6 thé tim thdy ¢ phén cudi cia cudn
sdch. Hau hét cde bai todn duge trinh bay don gidn nhat dén mie 6 thé,
trong mot s6 truong hop bai todn dude gidi theo nhiéu cdch hhde nhau dé
qua do ddnh gia dude mie dg chinh xde va wu nhige diém clia tung phicong
phap, gtup ban doc lua chon phitong phdp gidi t6t nhat cho nhitng bai toan
tuong ty. Cace théng tin mdi nhdt cing duoc cap nhat dén mic c6 thé. Lo
giai cua cde bai toan duge trinh bay dudi dang théng thuong, tuy nhién cdc
phep tinh dide thiee hién véi sy trg gitip cua chuong trinh Excel, mot s6 bai



duoe gidi voi chuong trinh riéng dude xdy dung trén ngén ngie ldp trinh
Visual Basic hodc Matlab. VJi pham vi dé cap rdt rong, mdce di da hét sue
6" ging nhung do trinh do c6 han nén chde chan khéng thé trdnh khoi
nhitng thiéu sot, ching tér rat mong duge ban doc luong thi va dong gép y
kién dé cubn sach ngay cang dugce hoan thién hon,

Tae gia
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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 nang hiong
N¢&u phuy a1 dién khong thay doi hoiic thay déi it theo thai gian thi cong sudl 1inh todn ¢é
thé ldy bing cong sudl trung binh vi duoc xic dinh theo hiéu thiic.

Pn:PlIa:h'—iIl;E; (1.1

trong d6: M- khoi lugng sin phdm duge san xuat ra trong thoi gian T;
d - dinh mic tén thy dién ning ctia mot san pham, kWh/dvsp.
Néu phu Ldi thay déi theo thai gian thi
P, = kuPu. (1.2}
Trong quy hoach so bd cong sudt tinh todn ¢6 thé xdc dinh theo mat do phy tai trén mot
km” dién tich.
P, = 1. F, kW, (1.3)
trong dé: ¥ - mat do phu tai, kW/km?®;
I - dién tich viing quy hoach, km’.
Phuy tdi chi€u sing va dich vu cong cong ciing ¢6 thé duge xdc dinh theo phuong phép
nay:
P, = p. F... kW, (1.4)
trong dé: P.\‘— sudl (1éu hao cong sudt tren mot don vi dién tich chicu sing:
.. — dién tich cua bé mat chiéu sdng.
1.1.2. Xde dink phu tdi theo heé s¢ dong thoi
Hé s¢ dong thoi thé hién tinh chat [dm viéc déng thoi cia cdc phu tai. Theo phuong phip -

nay cong suil tinh 10dn duge xdc dinh dua viio cong sudt I6n nhit tal cdc thoi difm cuc dai.
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Cong sudt tinh todn la gid tri 16n nhét trong cdc gid i ¢ong sudt & cic thai diém cuc dai. Thong

thuong ta chon hai thoi diém: cue dai ngdy va cuc dai dém. lic do

ki P,

k" . k% - hé s6 dong thoi tai cdc thdi diém cue dai ngay vi cuc dai dém, x4c dinh theo
biéu thic
P pr.(1-ph)
Ky=p'+15 E2"P7 (1.6}

. JLT:

Phurong phip hé s6 dong thoi thudng duge dp dung thuan tién cho cdc nhém thy dién co
cong suiil hon kém nhau khong qud 4 lan. Trong thue ¢ phuong phip nay thudng duoc ap dung

déi vai phu tai sinh hoat.
1.1.3. Phuong phdp hé so nhu cdn

Phy tai tinh todn clia nhém thiét bi ¢6 ciing ché do lam viéc duge tinh theo bicu thiic :

Pll = km; i pm ( 1-7}

He s6 nhu cdu xdc dinh theo biéu thic

knc = knd:+ __& ( l 8)

vi hé 36 sir dung téng hop kv dirge xdc dinh theo cong thitc
Pa K
; n (1.9)

n
3
2P,
ik

kvlz =

S8 lugng hiéu dung duge xdc dinh theo bién thir

O P,

Ny = ——=—5— (1.10)

> p;

Goi k [a ty s¢ giita cong sudt cta thy dién 16n nhat va thu dién nho nhél trong nhém:

p
k: JLIHEN (lll]
P

mi

10



Néu s6 lugng thu dién n > 4 va gid tr) cua k nho hon cic gid tri k, cho trong bang

2.pl.BT, (mg vdi hé s& sir dung téng hgp, thi cé thé 1ay gid tri = .

Trong truong hop k- < 0,2 thi gid tri n,, duge xdc dinh theo mot phuong phidp riéng

nhu sau:

- Phin riéng cdc thi€t bi co cong sudt 16n hon mét phan hai cong suat cha thiét bi 1n

nhal trong nhém,
Py

PiZ—
2

- Xdc dinh s6 luong thiét bi n, cia nhém nay,

- Xdc dinh (6ng cong suat dinh muc clia nhém n, thiét bi

- Tim cde gii i teong doi

- Xic dinh s6 luong hiéu dung
Bpg = 10 00
1.1.4. Phuong phdp hé sé cuc dai

Cong sudt tinh todn xdc dinh theo hé s6 cuc dai

P=P =kP,, = kmk\.li Z Pn

Heé s6 cuc dai ky, duge xdce dinh theo cong thie

k\] =1+ 1,3 : I—kﬁll.\.

\I. nhq 'ksnli +2

1.1.5. Phu tdi dinh nhon

n-1i

Pd.nh = kmmpmilt"' knvz Pn. .

i=1

(1.12)

(1.13)

(1.14)

(1.15)

(1.16)



rong dé: k., — hé s6 me miy cla dong co 1dn nhat treng nhém:
Py cOng sudl ctia dong co 16n nhit;
-

1
P, -tdng cong sudt clia nhém trir dong ¢o 16n nhit.
| :

1.1.6. Phuong phdp cong phu tdi giita cdc nhém

a. Plutong phdp sé gia

l—)I-2 = Pm.‘lx + All)i
p)_: = P] + AP2 Ilé,l] PI >P2
Pe =P, + AP, néu P< P,

AP- 80 gia cua cong suat P, xdac dinh theo bangl.pl.[1]

Hay
P, + kI néu P, > P,
. P, +k,P, néu P< I,
Heé 6 k, duge xdc dinh:
g
k= [?‘] -0,41;  do6i v6i mang dién ha 4p; (1.17)

P .04
k= (?'J - 0,38, doi vai mang dién cao &p.

Trong trudng hop cic phu tai thinh phan khong ¢ cling thoi diém thi cédn tinh t6i hé s&

tham gia vao cuc dai clia ching.
P =k'\\,P,.
b. Plurong phdp t6ng hop tdi theo hé 56 nlue cdn
Py= Kyemn2 P,
Trong dé h¢ sé nhu cdu téng hop duge xdc dinh tuong ty nhu biéu thitc

1~ kad‘_.ch .

=~ (1.18)
VN

knu.nl\ = k»dl.uh +

N 14 $6 nhém thigt bi.

12



1.2. Du bao phu tai
1.2.1. Cdc mo hinh du bd;) phu tdi
a. Ham tuvén tinh
M&i quan he giita phu tai P, va thoi gian t dugc bidu thi dudi dang
P=a+ht; (1.19)
Céc he s6 a, b duge xdc dinh theo phuong phép binh phuong cuc ticu,

by +ay =3P,
2T

b y il =ZPj ’ (120)
2
trong do: P; - gid tri phu tdi quan sdt & nam thi i ;
t; - nadm quan sat thit i;
n — s06 ndm quan sa.

IHam héi quy bac nhét ¢6 thé xdc dinh theo bidu thite

Po= 2 1)+ B, (121)

2
|

trong do: ., - momen tuong quan giita Pvat;
o2 - phuong sai clia dai lugng (;
Py t,, - gid tri trung binh, hay con goi 13 ky vong todn cua cdc dai lugng P va t, xdc
dinh theo s li¢u théng keé.
* Mo hinh du bdo tuyen tinh cling ¢6 thé duge biéu thi dudi dang
P =P, + Pp.c.(t-ty} = Py[ 1 +.0u(1-1,)], - 1.22)

trong doé :
P, - phu tai nam co sd1,;

. . . ) zo
O — suat tang phu tai trung binh hang nam , ¢ = ==} ;

*
n
@; - ty 1€ tang phu 14i nam thit i so véi nam trudc,

Pi+l _Pi
1=_~P-—

3
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b, Ham Parabel
Mo hinh du bdo dang parabol con goi 14 mé hinh bac hai duoc biéu thi dudi dang
P =a+bt+ct’ C(1.23)

Cac hé sd héi quy a, b, ¢ xdc dinh theo diéu kién binh phuong cyc 1iéu vdi hé phuong

trinh:
cXt] +b3t] +alt] =Xt P,
cTt +bYt] +ady = YtP,
c Xt +bX1 +na = >P,
¢, Ham mii
P =P, (l+a)™" (1.24)
P, - phu tdi cua nam duge chon [am co so t,

Thira 6 {1+at) = C ¢6 thé xdc dinh theo

P

AR N 1.25
€ P, = iill,__:[(“ ( )
Nhu vay ham mil ¢6 thé biéu dién dudi dang
PI = P[IC (126)
d. Mé hinh dir bao logistic
M@é hinh du bdo logistic ¢6 dang:
. A
B= (1.27)
P,+Be
o ty 1é gia tang phu tai trung binh nhan hang nam. xic dinh theo:
| n
()‘_:VHC{_I : {128)
i=1

o, - ty 1é tang phu tai nam thit i so vdi nam trude,
A =P.P,
B=p,-P,

P, — cong sudt clia nam ¢ s9;

P, — cOng sudlt bdo hoa.



1.2.2. Bdanh gid do tin cdy va sai 50 du bdo
«. Pdnlt gia do tin cdy dica vio cde dai hwgng thong ké

* H¢ 6 tuong quan tuyén tinh:

Ip :“h_, (1.29)
G,.0,
He, —mOmen wong quan gilta cac daj lugng phuy tai P vi thot gian (;
Op, O, - d0 leéch chuan cuia phu (ai va thai gian
Hodc h¢ 56 twong quan phi tuyén
f Z(r )’ (1.30)

Z(P _P, ¥

Céc gid tri 1, vA 0, cang gin 1 thi mic do chat ché ciia mé hinh cang cao, nic do chinh
Xdc cang lon.
* Gid tri clla ham Student
r n-2

t:—i'-,_ -—>th, (1.31)
l

— gid tri ham Student tra theo bang (ng véi mifc ¥ nghia cdn thiét.

* Sai 56 trung binh cia ham dy bio duge xdc dinh theo bidu thire

B
5= /=35’ (1.32)
\| n Z
&~ sat 6 clia ham du bdo nam thit - 8, =P Py,

Pi, Py~ cong suat tiéu thu theo s6 li¢u théng ké vi theo mé hinh du bio cta nam the i

N —sO quan sit, hay $8 56 lieu trong bing thong keé.

* Sai s6 nrong doi 0% = R 100% (1.33)
Uh

P,- cong sudt tiéu thu trung binh;

% Sai 6 du bdo ¢6 thé duge xdc dinh gdn ding theo biéu thic

—

5 —5 .V."_2.°‘_.[1 +a(1-a)+50-af +20(4-3a)+ 20717 |
~ O

15



o - hé s6 phu tai vio 56 s licu thong ké n (s6 nam 1ay s6 héu)

2
o = ,
n+}

1 — nam dur bao
* Khoang tin ciy cta ham du bdo:
P, = Pyt 35,
b. Pdnh gid dé tin cdy vé plutong dién thong tin
Mot tin méi x; ndo do s& mang lai cho Y mot thong tin méi tuong tng cd y nghia néu
dung sai € nho hon dung sai cho phép £%.
H(Y
HYTX) ¢ oq (1.34)
H(Y)
H(Y) - entropi clia tap quan st y,;
H(Y) = -Z Puyy 108, Py = -l0g, (1/0) = Jog, (n) = 3.3221g(n) = (1.35)
1=|
n — s& quan sat;
p(y,) - xdc sudt xudt hién cua y;;

H(Y/X) - entropi 6 diéu kién cha Y khi da biét X.

HOY/X) =- D P, 108; Pevx,) (1.36)

p(Y/X,) — xdc sudt ¢6 di¢u kién cua dai luong

1 E:Yi ~ Y
YiXy=1l-—-—+
pOY/X) = v

(1.37)

7. BAI GIAI MAU

Bai 1.1: S6 licu thong ké céc thiét bj dién trong ho gia dinh cho trong bang 1.1.4, trong
do P la cong sudt dinh mic clia thiét bi, t 13 thdi gian sit dung trung binh moi ngdy (do1 véi ban
1a chi sir dung 5 ngay mot ¥an, méi lan 60 phit, tic mdi ngdy trung binh 6 phiit bing 0.1 h). Tlay
xdc dinh cong suat tinh todn cia ho gia dinh, coi cdc thict bi 1.1_10 nthiét ¢d hé so tuong tai bang 1,

cdn cic thiét bi khic 13y bing 0.8.

16



Bang 1.1.a. S6 1i¢u théng ké cic thict bi dién trong ho gia dinh

TT Tén 1thiét bi 56 lugng P, W “ (,h
I Bén soi dat 3 40 6.00
2 Pén ong dai 3 40 7.00
3 Pén ong ngan 2 20 H6.00
4 Quat ban 2 60 7.00

5 Quat trin | 4 100 5.00
6 Tivi l 85.00 8.00
7 Radiocasset t 20.00 3.00
8 Bom nudic l 125.00 0.50
9 T lanh 1 150.00 14.00
10 N&i com dién 1 650.00 1.00
1l | Amdien ! 800.00 0.50
12 | Onap 1 10.00 11.00
13 Ban 1a | 1000.00 0.10

n=24

Téng s& higng thiét bi trong ho gia dinh 1a n = 24

Bai gidi: Trude hét ta xdc dinh cac hé s& clia phu tai

H¢ s6 sir dung cua cdc thiét bi x4c dinh theo biéu thic
k= ki k.

La st (e . t
Trong dd hé s6 lam viec k, = —

ben spi dot k,=0251=0.25
Quat ky=0,29.08=023
Cic thiét b khdc tinh todn tuong tur, két qua ght trong bang 1.1.b.

Heé s6 sir dung tong hop cua ci nhom:

2OBTCH 17




[

Z Pul kuli _159‘?

—
k=2 e

=—— =010
= 3720

=1

56 lugng hiéu dung n,; duge xdc dinh nhu saw: Chon thiét bi ¢6 ¢ong sudt 16n nhat
PM;.\:lUOO N

Tong cong sudi ctia nhém thict bj lén:

3" p,, =1000+ 800+ 650 = 2450; S6 luong cac thiél bi lon 1a n, =3;
i-1

n, = _nl = ,)i =025, pr - 2‘?‘;8 0,665 0= 0,95 20264
2 : 0,66 N {1-0,606}
0,123 P-0.125
n, =0,264. 24 = 6,33
Bdng 1.1b. 56 liéu tinh 10dn phu tai trong hé gia dinh
TT | Tén thict bi P.W |P, Lhoo |k, c, |k, lk,p, |
| Dén sgi dot 3x40 120 6.00 0.25 1,0 025 30,00
2 Bén ong dai 5x40 200 7,00 0,29 100 | 0,29 | 58,33
3 Pen ong ngan | 2x20 40 6,00 025 100 325 |1000
4 Quat ban 2x60 120 7,00 .29 0,80 | 0,23 28,00
3 Quat ran 4x100 | 400 5,00 0,21 0,80 |017 | 66,67
6 Tivi 85 85 8,00 0,33 1033 0,11 9,35
7 Radiocasset 20 20 3,00 0.13 | 080 |010 2,00
8 Bom nudc 125 125 0,50 ¢,02 | 080 |002 2,08
9 Tw lanh 150 150 14,00 | 658 | 080 |047 70,00
10 Noi com dién 650 630 1,00 0,04 1,00 | 0,04 | 27,08
1} | Amdién 800 800 1,50 006 |100 |006 {5000
12 | Ondp 10 10 1100|046 |080 037 !367
13 Ban la 1000 1000 0,20 0,01 1,00 0,01 8,33
2. 3720 365,52

Hé s6 nhu cdu xdc dinh theo biéu thiic



-k . 1-0,1
km' = k\di +7“_IH = 0"1 +7fi =046
My v6.33

Cong suit tinh 10dn

P, =K, Z P, =0.46.3720=11699,06 W.
il

Bai £.2.'Tinh todn phy tai sinh hoat cho mét cum dan cw vé1 124 ho gia dinh. biét cong
sudt téu thy trung binh cua moi ho gia dinh 14 850 W, xdc suat déng trung binh & 210 cao diém
dém la p* =075 va ¢ cao diém ngay 1a p" = 0.3.

Gidi: Xdc dinh he 6 déng thoi ta cdc thdi diém cue dai dém va cue dai ngdy:

{ , 0,75.1 - 0?3
kY =p* +15. "“"’ = 075+15.197 212 _ 081,
(=P ALy V124

T —

(03.(1-0,3)

| _
| n
kg =" +154/F (-l-ﬁ'p— —03+15.,)° = 0,36

dt y 124
Cong sudl tinh todn tai cdc thoi diém
P'=k%. n.p,=081. 124.0.85 = 852 kW;
P'=k",. n.p,=0,36. 124. 0,85 = 38,1 kW;

Nhur vty cong suat tinh todn cita cum dan cu sé la

pH 85,2
P, = max = max =852 kW.
p" 38.1
Bai 1.3. Xic dinh phu tai cia mot nhém thiét bi dong lyc ¢6 cdc tham s6 cho trong
bang 1.3.4 theo 2 phuong phdp: h¢ s6 nhu cdu va hé s§ cuc dai, danh gid sai s6 giita 2 phuong

phidp va cho nhan xét.

Bang 1.3.a. Cong sudt va hé 6 sir dung clia nhém thiét bj dong lue

P, kW 3 45 156 |63 s 10 12 14
k., 064 | 054 | 048 1048 |062 |067 |043 053

Gidi: Bii todn ¢6 thé giai theo hai phuong phip
a. Theo phiong phdp hé 36 nlnt cdn

Xdc dinh hé s str dung 16ng hgp clia nhém thiét bi

19



TPk 343

K. = =20 _ 054
TSP 634

TV §8 giira cong suit cua thiét bi 16n nhat va bé nhat 1a
3

k

vavi 1> 4 nén so lugng hiéu dung n,,, = n=38.

Vay heé s6 nhu ciu theo biéu thirc

LR 54+

ym V8

k : :ksdl:+

1

Conyg sudt tinh 10dn

P, =k, 2P, =07.63,4=4459 kW,
b. Theo plurong phap hé s6 cuc dat
Gid tri kv duge xdc dinh tuong tu nhu trén kv = 0,54
Gid tri ciia hé 6 cuc dai dugc xac dinh theo biéu thife
f1-054

"k .
Ky =l+13 01— =1 41,3

Y g Ko +2 TVs05442

Céng suat tinh 1odn
P, = kyko 5P, = 1,35, 0,54.63,4 = 46,31 kW
Danh gid sai 36 tuong déi gilta hai phuong phip

46.31-44.59
44,59

100 = 3,86%

1-0.54

4,67 <5 (theo diéu kién bang 2. pl.BT)

0,7

Nhan xét: Ta thay sai 56 gitta 2 phuong phap khong 16n tuy nhién trong thuc € phuong

phap hé s6 nhu cau van duge coi la ¢d do chinh xdc cao hon.

Bai 1.4. Xic dinh phu tai dich vi cong cong cha mot diém din cu biét cdc sd liéu cia

cic co sG dich vy cho trong bang 1.4.a. sau:

Bang 1.4.a. 56 li¢u bai todn 1.4

Co sg Tru s¢ UB Tr.xd Tr.hoc

Nha tre

Pung, m

Dién tich, m* 80 75 260

70

3700
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Giai: Cong sudt tinh todn xdc dinh theo svat tiéu thy dién (bang 2.pl).[ 1]

Cong suat dat clia cic co s¢f duge xdc dinh theo bieu thite P, = p,.F, két qua 1inh todn ghi
trong bang 1.4.

Bdng 1.4. S8 licu tinh todn phu tai dich vy cong cong cua diém dan cv bai todn 1.4,

Ten co 56 F.m®  pWim' | PokW |k |k, Pk, | Pk,
Tru so UB 80 15 12 08 045 1096 054
Tram x4 75 30 225 055 |09 12375 | 2.025
Trutmg hoc 260 | 15 39 075 |04  |2925 | 1.56
Nha tré 70 |20 | 4 075 |04 105 0,56
Butmg true, m 3730 | 2 7,46 0 1 0 7.56
| Tong 1621 6173 | 12,15

Heé s6 déng thoi 18ng hop tai thai diém cyc dai xdc dinh tuong tu theo biu thire (1.9)

(tng vai cic thot diem cuc dai ngay va dém ta kdce dinh duge

Pk, .
k" _ z [t T 61_12:0,381

DY N P

Vay cong suat tinh todn tai cdc thoi diém tuong tng la

]
v K= s =075

P"'=k",.2P=0,381. 16,21 = 6,173 kW
P=kd  SP=0751621= [2,145kW.
Nhur vay cong sudl tinh todn cta phu tai dich vu cong cong 1a P, = 12,145 kW.

Bai 1.5: Xic dinh phu (i clia tram bom twéi cho mot dién tich canh tic 847 ha ving dong bing
v dién tich ngap tng 14 326 ha.

Gidi: Sudt tiéu thu cong sudt thuy I¢i duge xdc dinh theo bang 3.pl [1]. Phu tai tinh todn
cua tram bom tudi duge xac dinh

P = PowaFrn = 0,08.847 = 67,76 kW,
Phu tai tinh todn cua tram bom tiéu

P,.. = Pouen Fico = 0,35.326 = 114,1 kW.
Phu tdi thuy gl tong hop

P, = Max(P, Pi) = Max(67,76; 1141y = 114,1 kW,
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Bai 1.6. Mot phan xudng san xuat goém cdc thiét bi cé cdc tham s6 cho trong bang sau

_ 1 2 3 4 5 6 7 |
P, kW 2.8 35 14 6.3 7 s T
K, 076 1065 0.63 0.58 0.55 0.48 0.52

N i 0.3 i : 075 } -

cosp | 0.8 0,78 | 078 0.74 0.74 0.7 0.74

Trong d6 ¢6 2 thiét bi lam viéc theo ché do ngan han lap lai véi hé s& 1€p dién g, . Thiét
bi Idn nhat 12 mot dong ca ¢6 hé &6 md may k,,,, = 4.5. Hay xdc dinh cong sudt tinh todn S;

cong suat trung binh va cong svat cuc dai dinh nhon cta phan xudng.

Giat: Trude hél ta can quy cdc thiét bi lam viéc o ch€ do ngin han lap lai vé ché do 1am

viéc dai han theo biéu thiic
p,n: 1)n \u"E [)’Ilz = 3,5 \.'II'@ H P,n(u = ? \r"lﬁ = 6’06 }\\V'

Céc tinh todn dugce thuc hién dudi dang bang sau

P, kW ' cOs(p ksd P, cosp. P
! 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 5,00
7 10,00 0,52 0,74 5,20 7,40
0 40,29 B 22,71 29,95

Xdc dinh h¢ s6 sir dung 16ng hop cia nhém thiél bi

L _ZPiky 2271
D 40,29

]

={.56

Ty 50 gitte cOng suat cua thiél bi i6n nhat va bé nhat fa
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10
k= _ - 3.57 <6 (thco di¢u ki¢n bang 2. pl. BT

Fa
vivi n>4nén s¢ lugng hitudung n,=n="7.
FIE¢ 86 nhu cdu cia nhém thict bi duoe xace dinh theo bicu thite

w - 5
2 0,56+ 1000

Vi V7

=0.73

k :k.\d.‘; +

ue

Cong sudl tinh 1o04n
P, =k,2P,;=0.73.4029 = 290 35 kW.
He $6 cong suat trung binh

P’ .cosp, 2995

CosQ,, == = =0.74;
P 4029
Cang suat biu kién
ﬁ
oo P 2995 ol

cos P, 0,74
Cong sudt trung binh
P, = k2P, =0564029=22,71 kW o

P, 2271
cosp, 074

Sw = =3055kvA

Hé 56 st dung tong hgp clia nhdm khéng ¢6 thiét bi 16n nhat

Pk 1751
TP 30,29

K2 0.58:

& s6 nhu cau cua nhom khong ¢6 thiél bi kdn nhat

Koo =Ky + 1“&3 =058 + I- (15§ =075
LIV Vo

Cong sudl cuc dai dinh nhon

Pan = km,,,.P,,,;,‘+k,,czz; P, =45.10+0,7530,29 = 6773 kW,
izl

Cong suat bicu kién dinh nhon

Piww 6773
coso, 0,74

=9L12kVA;

*tnh T
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Bai 1.7. Mot diém dan cu gém 124 ho gia dinh, ¢ong sudl tiéu thu trung binh cha moi
hé gia dinh 1a 850 W, xidc sudt déng trung binh & gid cao diém dém 1a p* =0,75 va & cao diém
ngay la p" = 0,3. Cic thiét bi dong fuc gom 8 mdy véi cdc thong s6 cong suat dinh mifc va heé s&

strdung cho trong bang 1.6.a sau:

| P kW 3 a5 | s6 63 8 10 12 | 14
| kg 064 054 |048 |048 1062 |067 043 | 0,53
Dién tich cua cic cong trinh cong cong la:
Co so Tru sg UB Tr.xd Tr.hoc Nha tre Pudng, m l
| Dién tich, m’ 80 75 260 70 3700

Hay xdc dinh phu tdi tinh todn cia diém déan cu, biét hé s6 tham gia vio cuc dai ¢ céc
gid cao diém ngdty viv dém clia phy taj dong Iuc tuong g [A K"y =1 vi k', = 06
Giai: Nhu bai ra, phu tai trong diém din cu duge phan thanh 3 nhém: nhém phu tai sinh
hout duge xdce dinh theo phuong phdp he s6 déng thai (nhu bai 1.2); phu tii cita nhém dich vu
cong cong duoe xac dinh theo phuong phip sudt tieu hao nang luong (nhu bai 1.3), phu 11 cla
nhém dong lue duge xdc dinh theo phuong phdp hé s6 nhu cdu (nhu bai 1.4). Phu tdi tinh todn
cua tohn diém dan cur duge xac dinh theo phuong phdp 56 gia. L y phuang phip s6 gia duge
thuc hién tng voi timg thai diém xdc dinh, vi vay doi v6i nhém deng lue trude hét can phai xdc
dinh cong sudl tinh todn & thoi diém cue dai ngay vi cure dai dem:
Py = Py. ky" =43,67.1 = 43,67 kW
Py' =Py k' = 43,67.0,6 = 26,202 kW
Vi k€t qua tinh todn o céc bai trén ta biéu thi phy tai cla cic nhém trong bang sau

Bang 1.7.a. S6 liéu vé phu tdi tinh 10dn cha cde nhdm & cic gid cao diém

Cong suat o Sinh hout Dich vu cong cong bong luc
i&r cao diém , ; ) : .
E\V Psh P\hd P\!\- Pdv : . Pcll Pdld
38,13 85,2 | 7.89 15.3 44,59 26,754

Phu tai tdng giita hai nhém phu tai sinh hoat va dich v cong cong xdc dinh theo phirong

phip s8 gia



P =38 134[(

789 a
— )" 0,41).7,89 = 42,93 kW;

15‘3 SRy L]
—Z )0 0,41).15,3 = 94,93 kW

Phy tai tong hop cia toan diém dan cu

P = 44,59+[¢ f‘.?_’_%

2

P =94.93+[( _2(_357’& " -0,411.26,754 = 112,57 kW

(04114293 =73, 77 kW:

Nhu vay cong suat tinh todn s€ la
P, = Max(P'y, P'y) = Max(73,77; 112.57)= 112,57 kW
Can cir vao két qua tinh todn P/P' = 73,77/112,57 = 0,636 ta tra bang 3.pl.BT xdc dinh
duoc hé s6 cong suit coso = cos” = 0,90. Vay cong suil biéu kién s& 1a
b, 11257

g=

- = 12508 kKVA.
Cos 0,9

Bai 1.8. Hay xdc dinh phu tdi tinh todn cho mét xi nghiép gém 3 phan xudng san xuat

vai cdc thiét bi dong lyc ¢6 cdc tham s6 cho trong bdng vd.1.8.a, sau:

Bang 1.8.a. Dit kién bai 1odn bai 1.8

P. xudng | 2 3

F.es.m2 80 100 130

Tham sé P,. k., cosp | P kW ' cosqp | P, kW K., COSQ
kW

1 0.8 0,56 1072 |22 0,82 0,83 0.4 0.81 0.85

2 1,1 0,72 1084 |30 0,56 0,72 0,6 0,55 0,73

3 2,2 049 | 071 |55 0.48 0,69 0.8 0,67 0,77

4 3 0,67 | 080 |75 0.55 0,75 1,1 0.45 0,67

5 7,3 045 1070 |10 0,73 0,80 1,5 0,68 0,79

6 10 044 | 0,70 |13 0,62 0,72 22 0.8C 0,87

7 17 0,01 0,71 30 0,57 0,70

8 4.0 0,63 0.81

9 - 5.5 0.54 | 069




Suat cong sudt chi€u sdng cla cdc phan xudng |ay bang p, = 25 W/m’
Giai: Trude hét ta xdc dinh phu tdi dong luc cia cdc phan xudng:
* Phin xuong 1:
- Phu tai chiéu sdng cGa phan xuang |
P.. = po.F, = 0.025.80 = 2 kW

- Phu tdi dong luc: 'Tong 6 thiét bi dong lye cla phan xudng 1 1a 6, h¢ $6 sit dung téng
hop ctia nhém thiét bj

2P kg 08056+ll0?2+22049+3067+7‘50454—!0044

k.o = _
Eosp 08+ 11+22+3.0+75+10
6
P
Ty s6 k=~ = (l}—(; =12,55>k,=5 (bang 2.pl.BT},

do dé ¢an xdc dinh $6 lugng hiéu dung theo biéu thic

(TP,)°  246°

nh\[ = 5~ = 3’52 :
LIPS 171.94
-k, -0.49
He¢ sonhucan k. =k, + =0492 + ——— 2 =763
\'/n:m 352

Céng suat tinh todn phu tai dong lyc cla phan xudng 1
Py= k.. 2P, =0,763.24,6 = 18,764 kW :
Hé s¢ cong sudt chigu sdng coi 1a bang 1, tir d6 ta xdc dinh hé s6 cong sudt trung binh
cua phan xudng c6 tinh dén phy tai chiéu sang:

cos _ZPI.COH(pl 080?2+ll084+22071+308+750'}'+l(}07+2l
SQy = Ll )

P 08+ll+22+3+7‘3+10+2

= BTl 94s

T 266

Xic dinh cong sudt 16ng hop cla phan xudng, coi hé s& dng thii giita phu tai dong luc
va phu tai chigu sing bing |

P, =Py + P, = 18,7064 + 2 = 20,764 kW
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Cong sudt biéu kién cua phan xudng

S = _pi " — &?64 =72776 kVA
T ocosgp. 0,745 o

Cong suat phan khang Q, = S,.sin@y = 27.79. 0,671= 18,48 KV Ar
Tinh todn tuong tu cho cdc phan xudng khdc, k&l qua ghi trong bang vd.1.8.b

Bdng 1.8.b. K&t qua tinh todn cua bai 1.3

Phan xuong [ e so Cong suat tinh todn
ks k| coses | PukW [Py kW [P, kW | QkVA | S,kV
r A
N 0492 10763 | 0746 |2 18.764 | 20764 | 1848 | 278
2 0618 10787 | 0740 |25 145775 | 48275 | 4261 | 64.39
3 0.61 0775 | 0797 |325 | 148 | 1805 | 1369 |22,65

Phuy tai téng hop cuia toan xi nghiép duge xdc dinh theo phuong phip he s6 nhu cau

SP k., _ 207640492 +48.275.0,618+ 1805061 5108 _

Kaexn = — = =0,586
ZP, 20,764 + 48,275+ 18,05 87,09
1 -k 1-0,586
He sé nhucduw: Kk, =k + —— = 0,586+ ———— = 0,825
Vi \E
. ZP..cosp, 066,08
1[I 6 cong suat tong hop: cosg g = - L= =0,758
¢ 5O cong suat tong hap Py E.P, §7.09
Téng cong sual lac dung cua toan x{ nghiép:
P = Kpoxn 2P = 0,825(20,764+48,275+18,05) = 71 .87 kW
w2 e e . Py 71.87
Tong cong sudt bicu kién: S = = = 0471 KVA;

COS Py 0,758

Tang cong sudt phan khdng:  Quy = Syn.8ineyy = 94.71.0.65 = 61,69 KVAT,

Bai 1.9. Hay xdc dinh phy tai tinh todn cho mot chung cu 12 tang, mdi tang ¢ 15 can
ho. trong d6 10 can ho cd dién tich trén 100 m?, s6 con lai c6 dién tich nho hon, cong suat tiéu
thy trung binh ciia mi ho 16n (rén 100 m?) 1 p,= 1.5 kW vi ctia mdi can ho nho 1a 1,2 kW,
toan bo chung cu ¢6 6 thang mdy cong sudt clia mdi thang mdy la 7 kW vai h¢ 0 ti€p dién

¢ = 0.8. Coi x4c suil d6ng trung binh cia cde thiét bi dién gia dung & cde gid cao diém ngay la
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p'= 0,35 va cao diém dém 1a p’ = 0.7. Dién tich chi€u sing chung 1a 375 m>, v6i suat cong suit
chiéu sdng trung binh i p,.s = 25 W/m’".

Gidi: Tong s6 ho gia dinh n = 12x15 = 180 ho

He s6 dong thoi ciia phuy téi sinh hoat toan chung cu vai

n I- n) '__—
K® =p" +1.5. ip (n r - 0.35 +]‘S\’/_Q.B’S,(l 0.35) ~04

180

10704-07) _ 45,
\ 80

Toan chung cu ¢6 12x10 = [20 can ho 16n va 12x5 = 60 can ho bé, vay phu tai sinh hoat

k,'=07+15

cla toan chung cu
Pl =k, 2 pan, = 04.01,5.120 + 1,2.60) = 101,64 kW
P, = ko 'Epun = 0,75.1,5.120 + 1,2.60) = 189,31 kW
Cong sudt cha cdc thang mdy quy vé ché do [am viéc dai han
P".=P,.. Ve =7.408 = 626 kW
Toéng cong sudt clia cic thang may
Py Kocan 2Py, = 0,58.6.6,26 = 21,79 kW

(He 86 nhu cdu cia thang mdy tra theo bing 4.pl.) [1]. Vi s& thang mdy 13 6 d6i v6i nha
cao 12 tang hé s6 k. ,,, = 0,58. D&i vdi thang mdy, ¢6 thé coi hé s6 tham gia vio cue dai & cac
gid cao di€m 12 nhu nhau va bng 1, tic 1a P°, = P, =21,79 kW

Cong sudt chi€u sdng: P, =0,025%375 = 9,375 kW
Phu tai 16ng hop clia toan chung cu xdc dinh theo phuong phap s6 gia

Bdng 1.9. $6 ligu v& phuy tai tinh 10dn clia cic nhdm & cic gid cao diém

Cong sufit & Phu tdi sinh hoat Thang may Chiéu sing

g](\?‘ cao P n p Al 1—_) n P Al 'P n P i

dlém ] kW sl sh im Lm [N i
101,64 [89,3] 21,79 21,79 0 9,375

Phu tai tong giita hai nhém phu tai thang mdy va chiéu sang

Pa=21,79+{( 9—3;75— M- 041].9,375 = 27,56 kW;
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Phy tai tong hop cia toan diém dan cu
21,79 .
Py = 101,64+([¢ ? Y -0411.21.79 = 11581 kW;

Py = 1894(( 27_555 124 0,41].27.55 = 207,52 kW,

Nhu vy cong st tinh todn s€ la
Py = Max(P'sv. P'y) = Max(115,82; 207,52)= 207,52 kW

Can ci¥ viio két qua tinh todn P*/P' = 0,568 ta tra biang 3.pl. BT xdc dinh dugc hé s6 cong
sudt clia chung cu cosg = cose’ = 0,92. Vay cong suit bidu kién s& 1a

g= Fu 2072

=225.22 kVA.
cosp 0,92

Bai 1.10: Xay dung mé hinh dir bio phu ta1 dang tuyén tinh theo 2 phuong phip va ddnh
gid sai 6 cua cdc mo hinh tim dugc, biét sy tiéu thu dién nang cua cdc ndm cliia moi ho gia dinh

nong thén nhir sau:

Bang 1.10.a. Dién nang tiéu thu trung binh cva cdc ho gia dinh qua cdc nam

Nam thu 1 2 3 4 3 4] 7
A, kWh/ho 521 545 379 625 689 768 845

Gidi: Ta giai bai todn theo 2 phucong phédp
a, Xdc dinh mo hinh du bdo dang
P, =a+bt;
Bai todn duge giai dudi dang bang (bang 1.10.b}, tir két qua trong bing 1a xdc dinh:

Gid tr1 trung binh (k¥ vong todn):

i 28 A,
D DU SIS MR NP
n 7 n 7
Phuong sai:
) .
D(A)= ZAAT 8646943 =14411,57 — o(A)= \/D(A) =,/14411,57 = 120,05

n-1 7-1
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AL 28 : ——
= = —— =467 - o(ty={D(t) =467 =2,16

Di1) =
n—1 7-1

Momen wong quan:

S(AAAL 1525
p,, = SAAAD 1923 5oy 6y
' n-—1 (]

Bang 1.10.b. 56 liéu tinh 10dn bai 1.10

Nam t A Al=1-1, | AA=A-A, At AA Al AA°
1997 1 521,00 -3,00 -131,29 393,87 900 | 1723706
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 3571 1,00 127520
2003 | 6 768,00 1,00 114,74 229,42 4,00 1315838
2004 | 7 845,00 3,00 191,71 575,13 9,00 36751,72
Téng | 28 4573 24,00 1525.00 28,00 86409 43

Mo hinh dir bao tuyén tinh ¢é dang:
A= WA A 22T 65300 -
D(1) 4,67
A, =43543 + 54,46.1
Panh gia muc do tin cay cta ham du bao

.. . . AL 254,167
V&i hé s0 tuong quan la [, =——" = . =
c,0, 12005216

1
¢6 thé nhan thiy 1 ham wong quan khd chat ché.

Ghd tri ham Swudent duoe xdce dinh theo biéw thic

c_rn-2 098472

— I, = = 11,03 >t = 6,86 (biing 51.ply [1]
V-1 V1 -098"

Nhur vay c6 thé néi ham dy bdo c6 do tin cay 99,9% (t- 0,001= 0,999)

b) Xac dinh mé hinh du bdo dang (1.22): P, 1+.a.{1-1,)]
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Chon nam co so la nam 2004 tde 1a nam thit 7 (1,=7)
Xac dinh suat tang phu tai hang nim

A -A AS-A 45 - 521
o= -t —L = L 345 _ 2 = 0,046
A A

1

Tinh 104n tuong tu cho cdc nam khac. két qua ghi trong bang

Za, 0,505
Oy, = = -
n

=0.084

Vay mo hinh du bdo c6 dang A, = 845 [1+0.084(t-7)]

Xic dinh phy tai theo mo hinh du bdo

# Theo mo hinih 11 A', = 435,43 + 54.46.1 = 489 88 kWh

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

Sai 56 cua ham du bdo nam tha 1;

Theomo hinh 1 8', = A, - A', =521 - 489,88 = 31,12 kWh:

- Theomohinh 1 8", = A, - A", =521 -419,12 = 101,88 kWh
Tinh todn tuong tu cho cac nam khidc, két qua ghi trong bang 1.10.c

Bang 1.10.¢. 56 liéu tinh todn sai s0 du bdo bai 1.10

| TT A o Au, Aua 8 5" ') 8"y
I | 52100 | 005 | 489.88 | 41912 | 31,12 | 101,88 | 968.45 | 10379,53
> | 54500 | 006 | 54434 | 4901 | 066 54,9 044 | 3014,01
3 | 57900 | 008 | 5988 | S61.08 | -198 | 1792 | 39204 | 321.13
4 | 62500 | 010 | 65326 | 63206 | 2826 | -7.06 | 79863 | 49,84
s | 68900 | 041 | 70772 | 70304 | -1872 | -14.04 | 35044 | 197.12
6 | 76800 | 010 | 76218 | 77402 | 582 | -602 | 3387 36,24
7 | 845.00 816,64 | 845 | 2836 0 804,29 0,00
5 0,505 | 334816 | 1399788

Sai s trung binh ctia ham dy bdo duge xdc dinh bing biéu thte:




. 100 E8T 100 (334806
By Sl = = =
A, ¥ n 65320V 7
100 (282 100 /1399?,8§_6
“T ALY n 65329 7

B5%

Nhu vay c6 thé nhan thdy mo hinh du bdo 1 ¢6 sai $6 nhd hon. ty nhién do don gidn

nén trong thyc 1€ mo6 hinh 2 cling van thudng duge dp dung.

Bai 1.11. Xay dung ham du bdo di¢n nang dang parapol clia mot ¢o sd, biét so licu

théng ke vé luong dién nang tiéu thy qua cic nam nhy sau:

Nam 1999 2000 2001 é002 2003
3 AL 10 (kWh) 680,778 692,547 710214 717,423 735,216
Gidi: Mo hinh du bdo parabol 1a him bac 2 dang.
A=a+bt+ct
Cac he so tinh todn xdc dinh theo phuong phiip binh phitong cure tiéu.
Bdng 1.11.a. S6Tiéu tinh todn xdc dinh cac hé s§ a, b, ¢
Nam 1 t t' ! A0 Al Al
1959 1 1 | 1 680.778 680778 680778
2000 2 4 8 16 692.547 1385094 2770188
2001 3 9 27 81 710.214 21300642 6391926
2002 4 16 64 256 717.423 2869692 11478768
2003 5 25 125 625 735216 3676080 18380400
Téng 15 55 225 979 3536178 | 10742286 | 39702060

Ta c6 hé¢ phuong trinh:

c.Itt+bIt' +aXy = TAL
eI+ bt +aXlt = YAL
.2 +b.Er +n. a = TA

Thay s¢ vao ta ¢6:
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079.c +225.b +55a = 3970260
225¢c+ 55b +15a =10742286

3536178

(]
=
©
+
o
=
+
r
o
1l

Gidi ra ta duroc: ¢ = 113,57 ;b= 126938 1 a = 667904,9
Vay ham du bdo la:
A = 6679049 + 12693.8.t + 113,57.0

* Pinh gid do tin cay clia ham du bdo

Xidc dinh hé sé twong quan:

n= |l - - \|'
\I Z [‘f\ lIs
trong do:
A, di¢én nang uéu thy cta nam thi i;

Ay-gid tri trung binh.

=0993 |

Bdng 1.11.b. S8 litu tinh Lodn sai $6 cia him du bio.

Nem | A0 A 10° 8, .10 8;.10°
1999 680.778 680,712 0,066 0,004
2000 692.547 693,747 1,199 1,439
2001 710214 707,008 3,206 10.275
2002 717.423 720497 3074 9.450
2003 735216 734213 (,003 1.005
Tong 3536,178 3536,178 22,176
eI IS g, 2 AL 3OMTE g0g035 glew
n 5 n 5
3 BICH

33




Jn-2 099345-2
Gid tri ham Studem lzl-ill\){n =—= o -
J1-0,993

VI-7

=13.35> 1,4, =12,94; (bang

S1.ph[1]

Nhu vay ham du bdo tn ciay & mic ¥ nghia 0.001, tic la véi do tin cay bang
1 -0.001 = 0,999 hay 99.9%. '

Bidnh g1d sa1 s6 dur béo:
Sai 86 clia ham du bdo nam thu §;

O =A - A,y =680,778 - 680,712 = - 0,066 kWh
Ay~ dién nang uéu thu ram thit 1, xac dinh theo ham du bio.

Sai $6 trung binh ctia ham du bdo duge xdc dinh bing biéu thitc:

1 22.176.10%
:1/—. 6.2=1/—-’——=2106 W
681 “ Z 1 5 k h

Chon nam 1999 lam co sdvait = } tacé
A, = 680778 kWh
Ay = 06679049 + 12693,8.1 + 113,57.1° = 680712 kWh
8, = 680778 - 680712 = 65,73 kWh

Tinh todn trong tu ta ¢6 két qua ghi trong bang 1.11.b.

Sai 56 tuong d6i trung binh cha him dy bdo:

S 2106
8% =—"—100=——--100=0,298%
P, 707235,6
Nhan xét: K€t qud tinh todn cho thdy hiam dir bio ¢6 mic do tin cay cao, lugng dién
nang du bdo la hoan toin tin cdy vdi muic do sai s6 khodng 0,298 %.
Bai 1.12: Xiay dyng m6 hinh du bdo phu tdi dang parabol, ddnh gid sai 6 du bao va xdc

dinh khoing tin cdy cta dién nang du bio, biét sy ticu thu dién nang cla cdc nam ciia mot khn
vire nhir sau:

Nam 99 00 0l 02 03 04

A kWh/ho 397 420 454 500 | 564 643

Giai: Tinh todn twong ty nhu bai 1.10 ta duge mo hinh du bao dang:
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A=1390,7-0.26. t+ 7.02.0

Pinh gia sai $6: Can ¢if vio mé hinh du bdo tim duoc ta xdc dinh phy td1 dy bdo A, va
s0 sanh vdi so6 lién théng ké A; rdo xéc dinh sai 6 trung binh cta mo hinh dy bao, két qua tinh

todn ghi trong bang 1.12.a. sau

Bdng 1.12.a. 56 liéu tinh todn sai $6 clia mo hinh du bdo bai 1.12

Nam t A Ay 3= A, - Ay 82
1999 1 397 397,46 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

Xdac dinb sai s6 trung binh ciia ham dy bdo:

6::1 = \/l Zglz = \'III%S' =1,266
n |

Sai 86 dir bdo

8, =8 f ,[1+4,(1.;a)+5.(l—.a)1+2a.(4-3a}.|+2a3I3]

SR

o)
1| na =

fmg v ndm 20053 tac6 | =1

8, = 1.296.\||| > 0‘3226 .[1 +4.(1-0.286)+5(1 - 0.286)" +2.0.286.(4 - 3.0.286).1 +2.0.2867.12

=(,889
Dién nang du bdo & nam 2005
Ay = 390,7-0.26. 7+ 7.02.7° = 732,86 kWh

Sai 6 du bdo tuong do6i & nam 2005



Khodng tin cay cta ham dy bao:

Adh“ﬁ

0.889
732.86

8% =20 10p - 2889 1600121 ¢

A=AyL 35

A w=732,86-3.0,889 =730,9; A . =732,80+3.0,889 = 735,53 kWh;

Tinh toidn twong tu cho cic nam du bdo khdc, két qua ghi trong bang 1.12.b sau:

Bdng 1.12.h. S5 iéu tinh toin khoang tin cay cia du bio

Sai s¢ Kheidng tin cay cia dién ning du bdo, kWh

Nam TT kWh Tuong d6i Tinh todn Gidi huan duéi | Gidi han trén
3, 8 % A Ay A

2005 1 0,889 0,121 732.86 730.19 735.53
2006 | 2 1078 0,129 837,01 834,67 841,13
2007 | 3 | 1266 0.132 956.98 053,18 " 960,78
2008 4 1,466 0,135 1090,12 1085,70 1094,50
2009 5 1,675 0,135 1237,26 123223 (242,29
2010 6 1,890 0,135 1398,46 1392,79 1404,13
2011 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 gita mic ting trudng phu tai (A) va muc

ting nang sual cua mot Xi nghiép (X) va ddnh gid do tin cay dudi gée do thong tin, biét 50 licu thong

ké cho trong bang sau:

T t 2 3 4 5 6 7 3 9
A 6 8.56 11,39 13,67 1532 | 1586 16,46 1692 | 17.67
X 32 4.5 6,32 7.3 8,2 8,62 9,02 943 9,78
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Gidi: Bai todn duge giai dudi dang bang, tir két qud trong bang ta xdc dinh:

Gid tri trung binh (k¥ vong todn):

121,85
9

=13,54 kWh




Bang 1.13.a. S6 li¢u tinh 1odn biaitodn 1.13

1 X | .-\xz_ X-Xo| AA=A-A AX. '\;\ AX AA°
Y -3.99 6.9 27.531 159201 | 4761
2 | 45 8,56 22,69 434 11.6746 72361 18,8356 |
3 | 632 | 11,30 | 087 1,51 13137 07560 | 22801
41 75 | 1367 0,31 0,77 02387 0,0961 0,5929
5 | 82§ 1532 1,01 2,42 2.4442 10201 5,8564
6 | 862 | 1586 1.43 2,96 42328 20449 8,7616
7 1902 | 1646 1,83 3.56 6.5148 3,3489 12,6736
g | 943 | 1692 224 402 9,0048 50176 16,1604
9 .| 978 | 1767 2,59 477 12,3543 6.7081 22,7529
66,57 | 121,85 753089 | 42,1488 | 1355235
Phuong sai:
DX(A)= Zan = 135‘512 = 16,48 — o(A) = D(A) = (16,48 = 406
D(X)= ?X: = %?f-‘-l-f =522 - olt) = /D(1) = /5,22 =2.28

Maémen tuong quan:

Moo

>
_ ZAAAX) ?583_1 -927

n—1

Mo hinh du bdo tuyén tinh ¢é dang: |

A = MAX)
B(X)

Vay ham tuong quan c¢ dang:

A=0412+1,775X

9,27

Panh gid mic do tin cay cia ham du bdo

Vai he $0 trong quan 1a

JHAX) 927
c,0y 406228

At

9,27

= 0,99

(X-Xp A= -;—2--2-()( ~7.4)4 1354 = 0412 +1.775.X
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¢6 thé coi 12 ham tiong quan khé chat ché.
Gid tri ham Student duge xdc dinh theo biéu thic

(_T¥n-2_099-J9-2

— .' = =54.81 >1,,, = 5.4 (bang 51.pl) [1
Vi-r2 1-099? :

Nhur vay c6 thé néi ham du bio cé dé tin cay 13 99,9% (1- 0,001= 0,999)
Danh gid do tin cay dudi goc do thong tin:

Gid str cho mot dung sai € = 0,2, trude hél ta xdc dinh gid tri A,, theo ham tuong quan
vira tim duoc

A=04124+1,775.X;

val X, =321tco A =0412+ 1,775. 3,2 = 6,092, tinh 10dn twong 1y, két qui ghi trong bing
1.13.b.

Bdng 1.13.b. 56 liéu tinh toan dé tin cay bai 1.13

t A Ay Pian 108:Py A, Piami-108Pran,
I 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
3 15,32 14,967 0,977 0,034 -0,0329
6 £5.86 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
> -0,1618

Xdc dinh gid xdc sudt ¢6 dicu kién ciia A khi da bi¢t thong tin vé X,

A-AL, 6—6,092
\.“:l——; :1-—-——:0,985'
Piax A 6

108, Pran) = 3.322.1g(Puany) = 3.322.(-0,007) = - 0,022:

p‘.,\f_\'”_ [ng(p[.ﬁﬁ?) = 0,985 0,022 = 0,0219
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Tinh todn tuong ty cho cdc nam khac, két qua ghi trong bang 1.13.b.

Tir két qua linh todn @ bang 1.13.b ta dé dang xdc dinh dugc entropi c6 diéu kién cha A
khi da biét cac X..

HAX) =- DO _Pix, 1022 Poaix,y =0.1618

Xdc dinh xdc Sudt p,,, Xudt hien clia dai hrong A, @ Trong 16ng $6 n = 9 lan quan sat, 56
[in xuat hien mdi gid 1 A; 12 1 vay xdc sudt xudt hién cia méi gid tri Al p,, = 1/9

Xic dinh entropi clia 1ap quan sat A

H(A)=-3plogs(pa,) = log, (9 = 3,3221g(9) = 3.322.1g(9) = 3.322. 0.954 = 3,17:

H(A/X) 01618
H(A) 3175

Xic dinh gid tr1 g, = ={0,051<0,2

Niur vay c6 thé coi heong théng tin do Xmang lai dot vol A la dang queai tdm.
Bai 1.14: Xay dung ham du bio theo m6 hinh logistic va xdc dinh phu tai du bio ¢ ndm
2011: ddnh gid sai s6 cua mé hinh dy bdo, coi cong sudt bao hoa 1a 3000 W/ho, bigt suat ligu

thu trung binh ciia mai hé gia dinh qua cac ndm nhr saw:

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

Gidi: Trude hét ta xac dinh cic tham s6 c@a ham logistic:
Chon P, = 3000, P, = 532 ta c6
A = P,. P,=3000. 532 = 1596000
B=P,-P,=3000- 532 =24638

Xdc dinh suat gia tang hang nam:

- , = 3-53
I:’|+1 p| > a,= P— PI = 5_6’;£ =(}.06
P P, 532

a,=
a, = 0,05; a, = 0,6; a,= 0.05; a; = 0,06; u, = 0,06

I o

> a= V’]‘[ai =0.054
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Vay ham dy bdo ¢6 dang

P_

__ 1596000
' 532424680

Xdc dinh gid tri phu tai dy bdo & nam 2011

Taindm 1997 ¢6 t = 0 vay tng vdi nam 20111 = 14 do d6

B

1596000

475304 D468 0514

Ddnh gid sai s6 cla mo hink

Bang 1.14.a. S6 licu tinh toidn sai s6 du bio bii todn 1.14.

311735

= — =7]

= 953 W/ho

JwW

t P, W/ho 5 P.p P -py

0 532,00 532 0,00 0,00

! 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
5 P, = 626,57 311735

Sai 6 1tong dsi SPS = _oP . = <2 |00 =337 %
M(P) 57

3. BAI TAP

1.1: 56 liéu théng ké cdc thiét bi dien trong hd gia dinh cho trong bang sau, trong d6 P 1a
cong sudt dinh mifc cua thiét bi, t 1a thoi gian st dung trung binh mdi ngay (déi véi ban 1a chi sir
dung 3 ngdy moét ldn, méi lan 30 phit, tiic méi ngay trung binh 10 phiit bang 0,17 h). Hay xdc

dinh cong sudt tinh todn clia ho gia dinh, coi cdc thiet bi tao nhi€t co hé s¢ mang tdi bing 1. con

cdc thi€t bj khdc 1ay bang 0.8.
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Bdng vdl.1. S6 liéu théng ké cdc thiét bi dién trong ho gia dinh

TT Ten thiét bi S luong | P,W | th k.
1 Dén soi dot 3 75 6,00 i
2 ben ong dai 5 45 7,00 1
3 Pén 6ng ngin 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 trin 3 120 5,00 0,8
7 Tivi l 100 8,00 0,8
h Radiocusset 1 20 3.00 0.8
9 Bom nurée 1 250 0,50 0.8
10 Tu lanh l 180 15,00 0,8
11 No6i com dién 1 850 1,00 1
12 | Amdién 1 1000 0,50 1
13 | Ondp L 15 11,00 0.8
14 Ban la 1 1000 0,17 |
15 Ld visong l 2000 0.3 1
16 My diéu hoa | 2500 4 1

1.2. Tinh todn phu tai sinh hoat cho mot cum dan cu vé1 215 ho gia dinh, biét cong sudt

tieu thu trung binh clia mdi ho gia dinh 12 920 W, xdc sudt déng trung binh d gio cao diém dém

1a p* =0,70 va & cao diém ngly fa p* = 0,32.

1.3. Xic dinh phu tai cia mot nhdm thiét bi dong lyc ¢6 céc tham 56 cho trong bang sau

theo 2 phuong phap: hé 56 nhu cdu v hé 6 cuc dai; ddnh gid sai 6 giia 2 phuong phap.

Pn, kW

2,2

3,5

10

13

10

3

k.\ll

0,76

0,68

0,82

0,72

0,64

] 0,67

0,68

0,58

1.4. Xéc dinh phu i dich vu cong cong clia mot diém dan cu biét cic 56 ligu clia cdc co

sG dich vu cho trong bang sau:

Co sé

Trusé UB

Tr.xda

Tr.hoe

Nha e

Pudng, m

Dién tich, m’

120

96

315

88

4650
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1.5. Xic dinh phu 1ai clia ram bom ti6i cho mot dién tich canh tic 1020 ha ving dong biing va
dién tich ngap dng 13 545 ha.

1.6. Mot phin xudng sdn xudt gém cdc thiét bj ¢ cdc tham s6 cho trong bing sau

| 2 3 4 5 6 7
P,. kW 3 4 4.5 5 7 8 10
kg 0,66 0,72 0.63 0,48 0,58 0,62 0,55
£, - 0,75 - - 0,82 - -
CoSY 0,78 0,82 0,78 0,7 0,74 0,78 0,74

Trong do6 ¢6 2 thi€t bi Jam vi¢c theo ch€ do ngén han ap lai v6i hé & tiép dién g, . Thiét
b1 I6n nhit 14 mot dong co ¢6 hg s8 mé méy k,,, = 4.5. Hiy xdc dinh cong suat tinh todn S,;

cong sudt trung binh vi cong suat cuc dai dinh nhon clia phan xudng.

1.7. Mét diém dan cu gém 165 ho gia dinh, cong sudt tiéu thy trung binh cOa méi ho
gia dinh 12 750 W, xdc suit déng trung binh & gi cao diém dém 1a p* =0.72 v & cao diém ngay
fa p" = 0,32. C4c thiét bi déng luc gém 8 mdy v6i cic thong s6 cong sudt dinh mifc va hé so sir.
dung cho trong bang sau:

P, kW 2.2 4 6,5 7,5 8 13 10 13
ka 0,68 0,74 0,62 0,68 0,73 0,54 0,47 0,46

Dién tich ctia cdc cong trinh cong cong la:

Cosa Tru s UB Tr.xd Tr.hoc Nha tré Dudng, m
Dién tich, m* 98 105 245 96 3570

Hay xéc dinh phu tai tinh todn cta diém dan cu, biét hé s6 tham gia vao cue dai & cic

gitr cao diém ngay vi dém clia phu tai dong luc twong tng la k"= 1 vak'y, = 0,6

1.8. Hay xdc dinh phy tdi tinh toan cho mot xi nghiép gém 3 phin xudng san xuit véi

cdc thi€t bi dong luc ¢6 cide tham s6 cho trong bang sau:

Bang dirkién bai todn |. 1.8

Phéin. xudng 1 2 3

D.tich ¢s, m? 96 135 150
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Tham so t.bi | Py K. cosQ P, K. cose | Pu KW I k4 | coso
KW kW

I 1 15 | o065 | 075 | 22 | 078 | 078 | 08 | 078
2 > | 22 o068 | 076 | 3 | 08 | 082 | 1,0 ]082

3 3 4 o073 078 | 6 | 08 | 078 | 15| 08l

4 4 074 | 077 L 75 | 067 | 071 | 3 | 079

5 5 55 | 066 | 073 | 10 | 058 | 067 |55 068

6 6 | 75 | 053] 069 | 12 | 068 | 060 | 7.5 | 056

7 7 55 | 076 | 08 | 4 | 068

8 8 3| 065 | 068 | 10| 045

9 IE 55 | 0,68

1. 9. Hay xdc dinh phu tai tinh todn cho mot chung cu 15 tang, moi tang ¢6 20 cin ho,
trong d6 12 cin ho ¢6 dién tich trén 100 m*, 56 con fai c6 dién tich nho hon, cong Suat tiéu thy
trung binh clia méi ho [én (rén 100 m?) 1a p, = 1.4 kW va cla méi can hé nho 1a 1,2 kW, toan
bo chung cu ¢é thang méy cong sudt cia moi thang méy 1a 7,5 kKW v61 he & tiép dien € = G,8.
Coi xdc suat déng trung binh cla cic thiét b dién gia dung 0 cic gifﬁl cao diém ngay 1a p"= 0,38
va cao diém dem la p° = 0,7. Dién tich chiéu sdng chung 1a 405 m?, v6i sudt cong suat chicu

sdng trung binh 1a p,.s = 28 W/m’.

1.10: Xay dyng mo hinh dy bdo phuy tdi dang tuyén tinh, biél sy ticu thu dién nang qua

cdc nam cta mot ho gia dinh nhar saw:

Nam 1 2 3 4 5 6 7 h o
thir

’ A, | 902.8 | 956,45 1002.23|1125,47 1210,34\ 1270.67 | 1349.56 | 149723 | 1502,36
KWh
|

1.11. Xay dung ham dy bdo dién nang dang parapol, biét s6 licu théng ke vé lugng dién
ning tiéu thu qua cdic ndm nhu sau:

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

1.12. iy xay dung ham du bdo dién nang dang parapol theo s6 li¢u théng ke vé lugng
dién nang ti¢u thu qua céc nam cho trong bang sau: Danh gid sai s6 dir bdo va xac dinb khoang

tin cay cua dién nang du bdo.
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Nam

2000

2001

2002

2003

2004

A . 10'kWh

025,93

875,56

1198,52

l 1451 85

1768,89

1.13: Xdc dinh him tuong quan tuyén tinh giita mirc tang truéng phu 1 Y% va mifc ting

truong kinh 1€ X% cua cic nam va danh gid d6 tin cdy dudi gée do thong tin, biét 56 lieu thong ke

cho trong bang sau:

it 1 2 3 4 5 6
X% 3 4,5 6.5 7,5 8,2 8,6
Y, % 6 8 10 12 I4 15

1.14: Xay dung ham dy bdo theo mé hinh logistic vi xdic dinh phu tai du bdo & nam
2015; ddnh gid sai s6 cua mo hinh du bao, coi cong suit bio hoa la 3000 W/ho, bigt sudt tiéu thu

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

nam

1997

1998

1599

2000

2001

2002

2003

P,W/ho

875,40 -

935,67

98745

1G46,36

1120,23

118893

1267,58
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Chuong 2

TINH TOAN KINH TE - KY THUAT

1.CO SO LY THUYET
1.1. M6 hinh toan hec cua cac phan tir hé thong dién

Chi phi quy d6i 14 téng chi phi quy vé mot nam cla cong trinh, duge xde dinh theo biéu
thtic

Z=a.V+Cs, 2.1)
trong do:
V - von dau 1 thiét bi;
a,- hé 6 tiéu chuan sir dung hiéu qua vén ddu e a, = I/T,;
T, - thai gian thu héi von ddu tr uéu chuén;
Cy - tong chi phi hang nam:
Co=C,+Cy+C, +C,
Cy, - ¢hi phi khiu hao thiét bi:
Cu, = 2k Y,
Ky, — ty 1€ khiu hao cua thiét bi thiti ;
C,y, - chi phi van hanh va sitfa chira nho (chi phi 0&M).
Ca = koguV
Kowy ~ ty 18 van hanh va sira chita nho (cho trong bang 5.pl.a) [1];
hoic C,=12G.m
G - tién luong thing cia cong nhan van hanh;
m - s& cong nhan van hanh;

C,, - chi phi hao 16n dién ning
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C. = AAC,
AA - t0n thit dién nang, kWh;
C» - gid thanh t6n thit dién nang, d/kWh;
G - ¢dc chi phi phu khic cho phuc vu, quan ly.

Khi 5o sanh cdc phuong dn ¢6 thé sir dung cdng thiic don gian hod

Z=pV+C=pV+AAcy; (2.2)
P = atky,
C - Chl = AACJ\

Péi véi cde cong trinh dieén duge thiét k& v6i chu k¥ tinh todn T, céc phuong dn duoc lya
chon trén co s& xdce dinh tong chi phf quy doi

Te -1 i Z T2
ZE:ZEZ‘B + |f: , (2.3}

Z, — chi phi quy déi nam thir t;

B=—1_ -heéss quy ddi:
I +1

1 — h¢ 6 chiét khau;
T, — thai gian chu k¥ tinh todn.
Ham chi phi quy doi cida mot s6 phén tr chinh trong hé théng dién
- Ham chi phi quy doi cta dutmg day c6 dang
Zay = Paa(a+bF)+Cy, = py(a+bF)+31°R1c, 107, (2.4
trong d6: Cy, — chi phi t6n that trén duong day;
a, b - cdc he s6 kinh t€ ¢d dinh va thay déi ctia duding day,
F —~dién tich tiél dien day din, mm?
Puar = (@K Jua
T - thoi gian hao (6n cue dai;
R - dién tr6 ciha dudng day;
I - dong dién truyén tai trén dudng day.
cA - gid thanh hao tén dién nang
- Chi phi quy doi cta tram bién dp
Zoy = Pro (M + DS ,) + (AP, K, T+ APty (2.5)
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m, n— cdc hé s& s& dinh va thay déi cla tram bién dp;
k.. - hé s6 mang tai mdy bi¢n dp.

t - thoi gian van hanh mdy bién dp;

S.ua —~ cOng sult dinh mifc cua mdy bién ap;

AP, —hao t6n cong sudt ngin mach;

AP, — hao t6n cong suat khong tai;

- Mo hinh todn hoc ctta mang dién

i

k
Z=Y [Pafa+tbF) +Cull + D [ppm+nS,)+Cy1: (2.6)
h - 56 ¢cap diy dam;
k - s& tram bi¢n ap.
Hay Ze=> Yz, 2.7
Z;,— thanh phin chi phi quy déi thit j cta phan tir thit i.
1.2. Cac phuong phap tinh toén toi uu trong hé thong dién

1.2.1. Phuong phdp so sdanh cdc phwong dan theo chi tiéu thoi gian thu héi vén dau tu

e AV_ViV,

- 2.8
AC C, -C, (28)
T < T, ; lay phuong dn ¢ von dau tu V 16n.
T > T, : ldy phuong 4n c6 von dau tu V nho.
T =T, : hai phuong dn tuong duong Kinh t€,
1.2.2. Phuong phdp chi phi cuc tiéu
Tl Te-2
Z, =Yz 4 Lnb 2.9
2= 2P : 2.9

=1

Phuong 4n 161 wu ciing ¢é thé dusce xac dinh theo gid i chi phi quy vé hién tai PVC
(Present Value of Costs)

PVC= Y c,p — min (2.10)

-0
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trong do
PVC — gia tri chi phi quy v€ hién 1ai, d ;
C, —chi phi bo ra & nam thit t; d/nam.

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

T, oy
Pve=C Yy L ol @11

i+ i
Phrriong dn ¢é PVC nh6 nhat [a phuong dn t6i wu.
1.2.3. Phuong phdp kinh dién
- M6 ta ham muc tiéu qua céc doi s6 cin xét:
Z =X, X,.)
- L4y dao ham clia ham muc tién tng véi cdc di s6 cdn xét vt gdn cho né gidtri 0

&z . o7 -0

ax, X,
1.2.4. Phuong phdp phdn tich kinh té'tai chinh

Gid trj 16ng 14 suat trong sudt doi séng dy 4n quy v¢ thai diém hién tai ky hiéu la NPV
(Net Present Value)

T, 1;.
NPV=3 (B -Cod+i)" =3 L,d+i) ', (2.12)

=Ml 1=t
B, : L, — doanh thu va lgi nhuan ¢ nam thit t.
Phuong dn nao ¢6 NPV 16n nhat s& 1a phuong an 31 v,
1.3. Xac dinh mét so6 tham s6 t6i uu cia mang dién

1.3.1. Mdt do dong dién kinh té

. _L_ [pblo°
kt — F 3p TC__\ ] {213}

trong do: J,, - mat d dong dién kinh t€ clia dudng day A/mm?;

p - di¢n tro suit cva duomg day, Q.mm?;

b — hé s6 kinh t& thay doi cla dudng day.
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1.3.2. Khodng kinh té cua duong day cao dp

Dong dién gidi han gita 2 duong day c6 ti¢t dién F khac nhau

VRVINTSE '
_ [P, - VDIOD (2.14)
& \/31%([{'—[{2)
Hay I,= JEF, POl0” (2.15)
: V3w,p
L=y JEF, . (2.11)

V,, V,—von dautucladuong day L va  dutmg day 2
1.3.3. Khoang kinh té cia duwong ddy ha dp

Cong suat truyén tai gidi han gid cdc dudng day;
| i
Sp = Upd, \/ pblo” (2.15)

PTC,

rong do: S, - cong sudt truyén tai gi6i han;
d - hé s6 téng qudt cho cdc trudng hop.
1.3.4. Khoang kinh té cua tram bién dp

Cong suat gidi han S, gitta 2 mdy bién dp

th
0V, —V.,)— (AP, — AP
Sgh: PA V. ha2 ) — (AP m)‘ (2.16)
. A
c,1 AI:J(_ B I:kl
Sp: S

trong do: AP,; — hao ton cong suit ngédn mach cba may bién ap thy i;
AP,, — hao ton cong suét khong tai cha mdy bién ap thi i;
V.. — von ddu tu may bién 4p;
Sy - cong suat dinh mikc clia may bién ap cua may bién dp thi i;
p — hé s& st dung hiéu qua va khau hao vén dau tu.
1.3.5. Chon cdp dién dp 16i wu
a. Plutong phdp chi phi cyc tiéu

Téng chi i)hs’ tinh todn clia hé thong dién duge xédc dinh theo bi¢u thire
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ZL=Zizij; (2.17)

i1 o
N - 58 phén tir trong hé thdng dién.

Z;; — thanh phin chi phi quy doi thit j cita phan tir thit i. (M&i phén tir ¢6 3 thanh phén
chi phi quy d6i la: thanh phan ¢6 dinh, thinh phdn thay ddi va thanh phan t6n that).

b. Phuong phdp hé sé Lagrange
Ham muc tidu:

(U U )(U U) + (U_Ul)(U_U?-) 3 4 (U‘Ul)(U_Uz) +
T SUU Uy (U, -UXU,-U) "7 (U,—UYU,-U,) "

trong doé:
U, — cap di¢n &p cdn so sdnh (i = 1+n);

3; - sudt chi phi quy d6i hang nam trén mot don vi chiéu dai coa mang dién tng véi cdp
dién dp thit i.

Dé xdc dinh cip dién 4p (i wu ta chi vige lay dao ham ctia Z theo U va cho triét tieu
oz

U 0 sau d6 gidi phuong trinh tim duge. Nghiém clia phueng trinh s& cho gid tri gin vdi cap
¢

dién 4p chuin ma 1a cin chon.
1.3.6. So do néi dién t6i wu

Téng chi phi tinh todn dé néi dien tir diém ndi i dén diém tai j s A Z,

3, 1;+(3,;-3) Ly = min (2.18)

trong do:
| 3, - sudt chi phi truyén tii dién nang cung cdp cho diém tai j:

k; -khodng céch gitta diém i va diém j;

3, - suat chi phi quy déi clia mang dién di c6 truée dé:

L. - chiéu dai (theo dubng day) tir ngudn dién ban ddu cho dén diém déu dien i.

1.3.7. Gid thanh truyén tdi va phdn phéi dién ndng

Z
pVv, +C, pv, +C,
= 2 —_— 2.19
g=2c=2 A, =y , PT,. (2.19)
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trong dé:
P,, Tyy- cong suat tinh todn va thai gian sir dung cong sul cuc dai & mang dién thif i.
1.3.8. Gid thanh ton thdt dién ning

¢, =(1+0.02AA%) ks +8. 0 (2.20)
T

trong da:
2. - £14 thanh san xuat dién nang ;
a - hé so tinh dén s md rong mang dien do hao ton cong suat ;
AA% - phan tdm hao 16n dién nang trong mang dién;
&, - hé 58 hinh dang;
1.4. Phan tich tai chinh
1.4.1. Dong tién cia du dn
Dong tién clia dir dn 13 hiéu giira 14t ci cdc khodn doanh thu va tdl ca cdc chi phi cdn
thi€t cho mot dur 4n.
a. Truong hop khéng vay vén
* Déng tién trude thué T, 14 hiéu gitta doanh thu va chi phi (khong ké khiu hao)
T,=B-C 2.21)
* Doanh thu la s& tién thu duge tir viéc ban san pham (dién ning)
B=Ag, (2.22)
trong do:
B - doanh thu, doéng;
A -san luong dién nang, kWh; A=PT,
gy, - gid ban dién, déng/kWh;
P- cong suat truyén tai cuc dai trong mang dién, kW;
T, - thoi gian st dung céng sudt cuc dai, h/nam.
* Loi tite chiu thue bing hiéu giita dong tién trude thué T, va chi phi khiu hao

Ly=T, - Cy (2.23)
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* Thué loi tie T, xde dinh theo thué sudl s:
Ty=Ly s ; (2.24)
b, Dong tién sau thu€ T, bang hiéu giita dong tién trudce thu€ va thué loi tite
T,=T, -Tyg (2.25)
- Trudng hgp cé vay von
Loitic chiuthuéséla L =T, -C, -V, (2.26)
Dong tién sau thué: T,=T,-Ty- Viun 2.27)
trong dé : V,, = trd von + trd 1ai
1.4.2. Cdc chi tiéu co bdn ctia dir dn
* Gid tri lai sudt

NPV = 3B, ~C, i+ =) Ld+i)" (2.28)

1=(} 1=t!

* Ty s gifta doanh thu va chi phi

.
D B l+iy!
B_ T (2.29)

R=E--T_7
ch(ui)"

L=l

* Hé s6 hoan vén noi tai ky hiéu 12 IRR (Internal Rate of Return) chinh la hé s& chiét
khdu img véi gid tri tOng 1di sudt hién tai NPV =0 .

.
NPV =%"(B,-C,x1+IRR)" =0; (2.30)
i=(}
IRR =i, + (i - i) 2.31)
NPV, +|NPV,|

1,, I;- céc gid tri chiét khiu gdn nhau nhat ma gid tri NPV bit ddu déi dau;
NPV, ,NPV, - céc gid tri tong lai sudt tmg véi i, va i,
* Thoi gian hoan von T

Thai gian hoin v, 1 thdi gian ma téng doanh thu bing t8ng chi phi, hay néi cich khéc
do 1a thoi gian ma tOng i swat bu dip duge chi phi clia dur dn.
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T
NPV = 3. (B, -C )1+ =0; (2.32)
1=
Phuong trinh trén c6 thé giai gdn dung,
- NPV,

b —— (2.33)
~ NPV, + NPV,

T =

t, - O nam tron ngay tride khi dat duge gid i NPV=0;

NPV, NPV, - c4c gid tri img vd4i thdi gian 1, va nim sau dé, ic la nam ¢, + 1.

2. BAI GIAI MAU

Bai 2.1: Hay so sdnh va chon phuong dn xay dung mang dién v6i hai phuong dn:
PA1: Tiét dién day khong d6i trén toan bo dudng day.
PA2: Doan ddu c6 day din v6i tiét dién 16n va doan cudi - day véi tiét dién nho hon.

Thoi gian thu hdi vén dau tr tiéu chudn T, = 10 nam; ty 1¢ khau hao ky, = 5 %. Chi phi

v6n ddu tu ban ddu V va chi phi hang nam C cho trong bang sau.

Phuong 4n V., 10°VND C. 10° VNB/nam
1 2430 524
2 2954 420
Giai:

a. Ap dung phiong phdp chi phi quy doi:
Xiéc dinh chi phi quy déi clia cdc phuong an:
Z,=pV.+C

D=ty = +ky= — +005=0,1+005=0.i5

T, 10
7, =pV, + C=0,15. 2430 + 524 = 888,5. 10° VND
Z,=0,15. 2954 + 420= 863,1. 10° VND

Nhu vay ta thdy mac dis vén ddu tu ban ddu lon hon nhung phuong én 2 ¢6 tong chi phi
quy doi nho hon do d6 phuong 4n nay s& duoc lya chon dé xay dung dudng day.
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b. Phutong phdp thei gian th hoi von dédu tie

- AV _V -V, _ 2954 -2430

—— = 5,04 nam
AC C,-C, 524 - 420

So vdi thoi gian tiéu chudn Ja T, = 10 nam thi T< T, vay phuong 4n 2 cé vén ddu tu 1én
s€ la phuong 4n (6 wu. Nhu vay ta thay ca 2 phuong phap déu cho ciing ket qua.

Bai 2.2, Chon phuong 4n x4y dung mang dién biét von dau tv v chi phi hang nam cua
cdc phuong dn theo cdc nam nhu sau (don vi 10° d.)

P. dn Chi phi Nam thi
l 2 3 4 3 6 7
I v, 264 298 322 398 426 477 498
C, 19.3 227 28.5 336 354 376 39,2
II v, 3383 383 383 383 383 383 383
G 343 345 345 345 34.5 34,5 345
Cho hé¢ so chiét khau i = 0,10 hé s6 tieu chudn sir dung von déu wr va khau hao

p - alc+ kkh = 0.165
Gidi: Xdc dinh t6ng gid tri chi phi quy déi
Te—I Te-2 Te-1 BIIIL'—E

Ze = 3 Z, B+ Zpc T = 7, B2, —-
1=1 1=l

1

. . . 1
Gidtrihé sdquy déi; B=— =~
I P I+i 140

=091;
B =083, B'=0.75; B*=0,68; B'=0,62; B™%i=0.91%0.1=621;
Ta xdc dinh chi phi quy déi cho nam thit nhat
Z,=pV,+C;=(0,165.443 52+ 32.42) = 105.60
Z, B =105,60. 1 = 105,60
Tinh todn wong ty cho cdc nam khic, két qua ghi trong bang V2.2,
Chi phi quy doi clia nam cuéi chu k¥ tinh todn (nam thit 7):
Z,=1(0,165 . 836,64 + 65,76) = 203,8
Z,.B%fi=(203,8. 6,21)/0,1 = 126545



Bdng VD2.2. Két qué tinh 104n bai 2.2 (don vi 10°d)

Nam Phuong én 1 ' Phuong dn {1

B! v, C, Z, Z,.p! V., G Z, Z.p
1,00 | 443.52 3242 105,60 105,60 643.44 57,96 104,13 164.13

091 | 500,64 38.14 120,774 109.77 643,44 57.96 164,13 14921

083 | 54096 | 47.88 137.14 11334 643.44 57.96 164.13 135.64
0,75 | 668.64 | 56,45 166.77 125,30 663,45 60.25 169,72 127,51

0.68 | 715,68 59,47 177.56 121,28 663,45 60.25 169,72 11592
0.62 | 801.36 063,17 195,39 121,32 663.45 60,25 169.72 105.38
621 | 836,64 63,76 203.80 | 126545 663.43 60.25 169,72 1053,82

196205 1851.62

—

M|~ |o|w|s|w|w

So sdnh 2 phuong dn ta thiy Zs |, < Zy | vAy c6 thé ket luan la phuong dn Il kinh t€ hon
phuong an I,
Su chénh léch vé chi phi gilta 2 phuong 4n

_1962,05 —1851.62
1851,62

Az% JA00=6%

Sir chénh léch vé chi phi gilta cdc phuong an khoang 6%. > 5 %, nhu vay tuy sy khdc
nhau vé tong chi phi giita cic phuong dn khong nhiéu 1dm nhung c6 thé két luan la phuong dn 2
¢6 higu qua kinh t& hon.

Bai 2.3. Chon phuong 4n xay dung mang dién bi¢t von ddu nr vi chi phi hang nam cua cic
phuong 4n theo cdc nam nhu sau (don vi 10°d.)

Nam Phuong an 1 Phirong dn 2
v, 10%4. C, . 10° d/nam v,.10%4d. C, . 10° d/nam
1 385.67 37.29 470,13 25.73
2 435,34 4386 530,68 30,27
3 470.40 55,06 57342 38.00
4 581.43 64.92 708,76 44 .80
5 622.33 68.39 758,62 4720
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 khaui=0,12 hé s6 tiéu chudn sir dung von ddu wr va khau hao
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p=a.+ ky, = 0,165

Gidi Xic dinh tOng gid tri chi phi quy déi

Tu-1 B‘lc—z Tu-1 B'I'u—E
Z. = lel B+ Ze — = ZZ. Bz, B
1= 1=

1

Gi4 tr1 hé s quy doéi:

B:—l.-*_— 1 20,89,
1+i 14012

B* =0.80: B'=0.71: B*=0,64: B*=0,57 : B*=0.51; B*¥/0,12 = 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 ty cho cic nim khdc, két qua ghi trong bang VD2.3.
Chi phi quy déi ndm cudi chu ky tinh todn (pam thi 8):
Zy=(0,165. 734,5+ 77,42) = 198.61
7B i=(198.61.4,22) = 838,53

Téng chi phi quy déi ciia phuong 4n 1 1a Zy , = 157731
* Bdng VD2.3. K&t qua tinh todn bai 2.3 (don vi 10° d}

Nam Phuong dn | Phuong dn 11
B v, C, Z, Z,.p V. G Z, Z,.p
1 1.0G | 385,67 | 37.29 | 100.92 | 100,92 | 470,13 | 25.73 | 103.30 | 103.30

0.89 | 43534 | 4386 | 11569 | 103.29 530,68 ;| 3027 | 11783 | 10520
0.80 | 47040 | 5506 | 132,68 | 105.77 57342 | 3800 | 13261 105.72
071 | 58143 | 64.92 | 160.85 11449 | 708,76 | 4480 | 161.75 | 115,13
0.64 ; 62233 | 68,39 | 171,08 { 108.72 758.62 | 4720 | 172,37 | 109,55
057 t 696,83 | 72.64 | 187.62 106.46 849.44 1 50.13 190.29 | 10798
051 | 727.51 | 7562 | 195.66 99.13 386.84 | 52,19 | 198,52 | 100.57
422 | 73450 | 7742 | 19861 | 83853 890.75 | 54.33 | 201,30 | 849.89
1577.31 1597.34

M (oo | d o || & ]wir

So sdnh 2 phitong dn ta thiy Zy | < Zs , vay c6 thé két luan 13 phirong dn [ kinh t& hon
phuong dn II,
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Su chénh léch vé chi phi giita 2 phuong dn

_1597,34 - 157131
157731

Az% 100 =13%

Sur chénh léch vé chi phi giifa cdc phuong 4n 1a khéng nhiéu, chi chiém khoang
1,3%<5% , tifc 1a ¢6 thé coi hai phuong dn tuong duong nhau vé Kinh t€.

Bdi 2.4. Xic dinh chi phi truyén tai dién nang trong mang dién ha dp, biét: Cong suat
tinh todn P, = 158 kW, Thoi gian st dLlng cong sudt cuc dai Ty, = 3500 h; Puong day duge xay
dung bang day nhom 4xA-70, v6i ng chiéu dai 13 6,53 km; Sudt von dau vy dudng day la
v, = 47,55.10° d/km; Thdi gian thu héi von diu tu T,. = 15 nam; Ty 1¢ khau hao k,,, = 0,038, He
8 Kk y=0,015; Ty lé hao 16n dién ning 20%. Chi phi khdc bing 15% chi phi van hanh. Gid
thanh ton that dién nang ¢, = 650 d/kWh.

Gidi: Dién nang tiéu thy trong nam
A =P,T,, = 158.3500 = 553000 kWh;
Tén that trong mang AA = 0,20. 553000 =110600 kWh
Téng chi phi tinh todn: Z=pV+ Cy
Vay gid thanh dudng day
V = v =47,55.6,53 = 310,502.10" d.
p=a, + kg, = 0,067 +0,038 = 0,105
a, = /T, = 1/15=0,067
Chi phi van hanh
C, = ke V= 0,015. 310,502.10° = 4,66.10" d.
Chi phi tén that
C, = AA.ca= 110600.650 =71,89.10° d.
Chi phi phu khdc bing 15% cta chi phi van hanh
¢, =0,15.4,66.10°=0,7.10° d.
Tong chi phi tinh todn
Z=pV +Cy+ G+ C=(0,105, 310,502 + 4,66 + 71 8% + 0,7M10°=109,75.10°4

Gid thanh truyén tai dién nang

57



Z 1095

A 553000

10° = 198,45 d/kWh.

Bai 2.5: Hay xic din.lll moi quan hé giita gié thanh truyén tai dién ning g va thoi gian sir
dung cong suat cyc dai Ty; Biét cong sudt truyén tdi 1a S = 158 kKWVA, dudmg day duge xay
dung bang day nhom 4xA-70, véi téng chiéu dai 14 6,53 km. Suat vén dau w dudng day la v, =
47,55.10" d/km; thdi gian thu héi von ddu tw T, = 15 nam, ty 1¢ khau hao k,,, = 0,038, hé s6
Koun=0,015; ty I¢ hao t6n dién ning 20%. Chi phi khéc bing 15% chi phi van hanh. Gid thanh
tdn that dién nang c, = 650 d/kWh.

Gidi:
Cdc tham s6 durge tinh tuong ty nhu baj 2.4; Tiép theo cho Ty nhan céc gid ri twong
tng tir 30008000 va tinh’todn twong ty nhu bai 2.4 két qua ghi trong bang VD2.5sau
Bdng VD2.5. K&t qua tinh todn gid thanh truyén tai dién nang phu thuoe vio T,

AA,
Tu | A kWh V.10%d | C, C, C 2C \Y Z
M LWL h h K p dkWh

30001 474000 | 94800 [ 306,70 | 4,60 | 61,62 | 007 | 66,29 | 31.49 | 9778 200.28

3500 | 553000 | 110600 | 306,70 | 4,60 | 71,89 | 0,07 | 76,56 | 31.49 | 108.05 195.38

4000 | 632000 | 126400 [ 306,70 | 4,60 | 82,16 | 0.07 | 86.83 | 31.49 118,32 | 187.21

4500 | 711000 | 142200 | 306,70 | 4,60 | 9243 | 0,07 | 97.10 | 31.49 128,35 | 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 | 460 | 11297 | 0,07 11?,64 3149 | 149,13 | 171.61

6000 | 948000 | 189600 | 306,70 | 4,60 | 123,24 | 0,07 | 127.9] 31,49 | 159,40 | 168,14

6500 | 1027000 | 205400 | 306,70 | 4.60 | 133.51 | 0.07 | 138,18 | 31.49 169,67 | 165,21

7000 | 1106000 | 221200 | 306.70 |{ 4,60 | 143,78 | 0,07 | 148.45 | 31.49 179.94 | 162,69

7500 | 11850001 237000 306,70 | 4,60 | 154,05 | 0,07 { 158,72 | 31.49 | 190.21 | 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 d6 thi phu thude nhu hinh 2.1 sau
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g. d/kwWh

250

200} L

150

100

50

2000 4000 6000 . 8000 Tw, h

Hinh 2.1. Quan hé phu thuoc cla gid thanh truyén tai dién nang va thdi gian su dung
cong sudt cue dai g = f(Ty,).

Bai 2.6. : Xdc dinh cdc chi tiéu kinh t€ cla dudng day phan phé1 10; 15; 22 va 35 kV,
biét 6 litu vé von ddu tu cia duong day phan phdi nhu sau

Bdng VD.2.6.a. Suit von ddu tu dudng day phan phdi theo cép dién dp kV (10° d./km)

AC 35 50 70 95 120 150 185 240 300
35kV | 8545 | 90,72 | 9776 | 11579 | 1358 {424 | 153.1 1656 1783
22 80.75 | 8425 | 9043 | 9857 1152 | 1234 | 1378 | 1495 160.2
15 7832 | 8227 87.5 9053 | 1087 | 1158 | 127.2 § 1389 | 1514
10 6393 | 6727 | 73.64 | 8151 | 92,95 88.5 1046 | 1137 1256

Giai: Trudc hét ta xdc dinh cdc chi tiéu kinh t€ cla duong day 10 kV
Nhur di biét, ham héi quy giita V va F c6 dang tuyén tinh
V=a+bF

Pé xac dinh cdc he s6 kinh t€ a vi b ta tién hanh xay dung ham tuyén tinh trén theo biéu
thite
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Ly

V=B |y
oy

Dé don gidn hod, bai todn duge gidi dudi dang bang.
Bdng VD.2.6.b. S6 liéu tinh todn baj 2.6.

Tt F.mm® | V,10%/km AF AV AF* AV? AF.AV
1 35 63,93 -10333 | -27.35 | 10677.09 | 748,02 | 2826,08
2 50 67,27 -88,33 2401 | 7802.19 | 576.48 | 212080
3 70 73.64 -68.33 -17.64 | 466899 | 311.17 | 120534
4 95 81,51 -43,33 9,77 187749 | 9545 42333
5 120 92,75 -18,33 1.47 335,99 2,16 -26.95
6 150 98,50 11.67 722 136.19 52.13 84.26
7 185 104,60 46.67 1332 | 217809 | 177.42 | 62164
8 240 113,70 101,67 2242 | 1033679 | 502.66 | 2279.44
9 300 125.60 161,67 3432 | 2613719 | 1177.86 | 554851
% 1245 821.50 0,03 64150.00 | 364336 | 15082.47

Trbinh | 138,33 91.28

TAF? 150
Phuong sai  of.= aF 264—~ =8018,75 — oy =89,55
n-—1 9-1
o = EAVIL - 36483’36 =45542 >o.=2134
n —

_ZAFAV 1508247
n-1

=]88531

Ky E

Ham tuyén tinh ¢6 dang;

: 53
V= “Vf (F-F)+V, = ﬁ—l.(F— 138,33)+ 91,28 = 0,241 .F + 58,75
ol 801875 :

(10°d/km) _
V =358,75 + 0,241 F, (10°d/km);
Va1 mife tin cay 99%
_Hn-2) 0997

t f
I-1*  J1-099°

=42,26 > 1,4,=5,4 (bang 51.pl.){1]
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Vay ta duge cdc hé s6 kinh t& cia dudng day
a=58,75.10°d/km: b = 0,24.10°d/mm” km

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

Bdng VD.2.6.c. Cic chi tiéu kinh 1€ cla céc dudng day 10. 15,22 va 35kV

Cap dién dp Céc chi tiéu kinh 1¢ 10* d/km Cichést 1y, va t
a. b T t

10 -53,?5 0.241 0.99 42,5

13 68,78 0.29 0,81 . 9,51

22 70,63 0.33 0,74 7,76

35 78,9 0,37 . 0.62 3.55

Bai 2.7. Xac dinh mat do dong dién kinh t€ cha dudng day 10 kV, biét: hé s6 kinh 1€
thay déi cha dudng day la b= 0,241.10° déng/km.mm?, thdi gian sir dung cong suat cyuc dai
T, = 3690 h; gia thanh 16n that dién nang ca= 350 d/kWh; dién 6 suét cla day dan p =315
Omm?/km; thisi gian tiéu chudn thu héi vén ddu e 1a T, = 8 nam va hé s6 khdu hao ky,, = 3,5%.

Gidi: Trude hét ta xde dinh hé s6 tiéu chuan st dung vén dau tu va khiu hao thiét bi

1

]
p =4, +kkh= 'rr_ + kkh =§ + 0,055 =0.18

1§
Thai gian hao tdn cue dai duge x4c dinh theo bi€u thic

7 = (0,1244T,.10%).8760 = (0,124 + 3690.10%.8760 = 2139 h

Thay céc gid tri twong vmg vo cong thic (2.2) ta xdc dinh mat d¢ dong dién kinh 1€

0' _ [018.0241.10°

p.b.10" X
Yy == = ={,78 A/ mm
3p2C, V33152130350

Bai 2.8; Hay xé4c dinh quan hé phu thudc giita mat d¢ dong dién kinh & véi thai gian
st dung cong sudt cuc dai bigt: he s§ kinh (€ thay déi cba dudng day la b = 0,241.10°
déng/km.mm?; gid thanh tdn that dién nang c,= 350 d/kWh; dién trd suat cha.day dén p =31,5
Q.mm¥km; thdi gian tiéu chudn thu héi von ddu tu 1 T, = 8 nam va hé s6 khdu hao ky, = 5,5%.

Giai:

Cho Ty, nhan cdc gid tri khdc nhau, xdc dinh mat do dong dién kinh t€ twong wr nhu bai
2.7, két qua ghi trong bang sau:
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Bdng VD.2.8. Quan he phy thudc j,, = T,

Ty 3000 3500 4000 4500 5000 5500 6000 7000 3000
Jka 0.91 0,82 0.74 0.67 0.62 0.57 0.53 047 0,42
L A/fmm?

[0 s g

0.80 - \\ ________________

(0,40 3

0,201

0
2000 4000 6000 8000 Tuh

Hink 2.2. Quan hé phy thuoc j,, = (T

Bai 2.9. Xac dinh khoing kinh € ciia duong day 10kV v6i céc dif kien nhu bai 2.7

Gidi: Tl két qua tinh todn cha céc bai 2.7 ta dé dang xdc dinh dugc dong dién gidi han

cua cdc duding day theo biéu thic
L = Ju NI
Dai véi dudmg day 35 va 50 mm?

135-50 = 0,?8 LY 35.50 = 32,63 A

Tinh todn tuong r, két qud ghi trong bang VD2.9 sau:

Bang VD.2.9. Khoang kinh 1€ cuia dudng day 10 kv

AC 35 50 70 95 120 150 185 240 300
L 0 32,63 ) 46,15 | 63.61 | 8328 | 104,65 | 12993 | 164,36 209,30
3263 | 46,15 | 63.61 | 8328 | 104,65 | 129.93 | 164.36 | 20930 J

L Towr
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Bai 2.10: Hay xay dung cic dudng cong chi phi tinh todn cia dudng day 22 kV, biét
von dau tu va dién tro cho trong bang:

AC 35 | 50 70 95 120 150 185 240
V. 10%/km | 80,75 | 8425 | 9043 | 9857 | 1152 | 1234 | 1378 | 1495
LQAm | 085 | 065 | 046 | 033 | 027 | 021 | 017 | 042

Céc s0 liéu khdc: 1= 3750h ; C,= 650 d/kWh, thoi gian thu h6i von ddu tu T, = 8 nam.

Z 10°d/km

% | /

. / /
~

50
70

40

NN
\

30 TR 40
20 . %
i E———
—
=
10
LA
0 20 40 60 80

Hinh .2.3. Biéu do chi phi tinh todn cha dudng day 10kV.

Gidi: Trude hét ta xdc dinh cdc hé s kinh € a, = 1/T,=1/8=0,125; ty 1¢ khau hao dudng
day c6 thé xdc dinh theo bang 3.1. ldy k,, = 4%, vy hé s6 p = 0,125 + 0,04 = 0,165;

Chi phif quy déi iing véi timg c4p day din duge xdc dinh theo bidu thitc :

Zi = p.Vi.106+3.‘r[,i. T. C‘ﬁ .12. l(:}_.-‘I
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Cho dong di¢n I nhan cdc gid tri khdc nhau, xdc dinh chi phi quy d6i dng vdi timg cap
day dan. Vi day AC-35,khi T = O ta ¢6:

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

Tinh todn tuong tu cho cic day dan khic, k6t qué ghi trong bang VD.2.10.a. Can cit vao
§0 liéu tinh todn bang VD 2.10, ta xay ding cdc dudng cong chi phi tinh todn ciia mang dién 22
kV ¢hinh 2.4):

60 )
7 10°d/km s
50 y
50
0
40 A

N

s

30
et
20
10
LA
0 20 40 60 ]0 100

Hinh 2.4. Bi€u dd chi phi tinh todn ciia dudng day 22 kV.

Bai 2.11: Hiy xay dung cdc dudng cong chi phi tinh toan cia dutng day 10 kV va
dudng day 35 kV, bi€t von dau tr va dién rd cho trong bang:

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

V.10 10KV | 6727 7364 | 8151t 9275 985 1046 | 1137 | 1137 | 1256
d/km

35KV [ 8545 | 90,72 | 97.76 |115,79| 135,8 { 142.4 | 153,1 165,6 | 178.3

Céc s0 liéu khdc: 1= 3750h ; Cy= 650 d/kWh, thoi gian thu hoi von daw tu T,. = 8 nam.
Gidi:

Bai todn dugc giai tuong tu nhu bai 2.10, két qua thé hi¢n trong cic bang VD.2.10 sau:
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Bdng VD, 2,18, Chi phi tinh 10dn cta dudmg day 1022 va 35 kV

Z. Chi phi tinh todn ciia duting day 10 kV ting vdi céc cdp day dan. (10°d/km)
I 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 12.49 13.69 15,50 1641 17,38 18.85 20.82
20 13.03 13.00 13.50 14,41 16.09 16.87 17.76 19.11 20.85
30 16.14 15.38 15.18 15.62 17.08 17.63 18.38 19.35 20,91
40 20,49 18,70 17.53 17.31 183,46 18.71 19,25 20.16 21.03
50 26.09 2298 20.56 19.48 2024 20.09 2037 20.65 2122
60 3292 28.21 24,26 22.14 22.41 21,78 21,73 2192 21.52
70 41,01 34,39 28.63 25.27 2498 23.78 23.35 23,06 21.95
80 50,33 41,52 33.68 28,89 27.94 26,08 2522 2438 22.58
90 60,90 4960 39,40 33.00 31,30 28.69 27.33 25.87 23.44
100 72,70 | 5863 | 4579 | 3758 | 3505 | 316! 29.69 | 2754 | 24359
120 | 100,05 | 7954 | 6059 | 48.20 | 4374 | 38,37 | 35,16 | 3140 | 28.04
140 132.37 | 104,26 | 78,08 60,75 54,00 46,35 41.62 3596 33.54
160 169,67 | 132,78 | 98,20 75.23 65.85 55,56 49,08 41.22 41717
180 | 21193 | 165,10 | 121,14 | 91.63 79,27 66.01 57.54 47,19 53.57
200 | 239.17 | 201.22 | 146,70 | 10997 | 94328 77.68 66.98 53.86 69.84
Z. Chi phi tinh todn ctia dudng day 22 kV ting véi cdc cap day dan, (10°d/km)
I 35 50 70 95 120 150 185 240 300.00
0 13.32 13.90 14,92 16,26 19,01 20.36 22,74 24.67 26.59
1G 13.95 14.38 15.26 16,51 19.21 20,51 2286 | 2476 | 26,60
20 1581 15.80 16,27 17.23 19.80 | 2098 | 2323 | 2502 | 2065
30 18,92 18.18 17.95 18.44 | 2078 | 21.74 | 2386 | 2546 | 2675
40 2327 21,51 |- 20,30 | 20,03 | 22.17 | 2282 | 24,73 20,07 | 2691
50 28.86 | 25778 | 23,33 | 2230 | 23.94 | 2420 | 2584 | 2086 | 27.i6
o0 35.70 31.01 27.03 2495 26,12 25.89 27.21 27.83 27.55
70 43.78 37.19 31.40 28,09 28.68 27,89 28.83 2897 | 28,11
B0 53.10 4432 3645 3171 31.64 30,19 30.69 30,28 2891
90 63.67 52.40 4217 35381 35.00 32.80 3231 31.78 29.99
100 75.48 61.43 48,56 40.40 38.75 3572 35.17 33.44 3143
120 | 102,83 | 8235 | 63,36 | 51,01 4744 | 4247 | 4064 | 3730 | 3571
. 140 135.15 ; 107.06 | B80.85 63.56 57.71 50.46 47.10 41,87 42.46
5- BTCH
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Bung \'D 210 (tiép theo)

160 172,44 | 135,58 | 101,03 | 78.04 69.35 59.67 54.56 47.13 52,53
180 | 214,71 | 167,90 | 12391 | 94.45 82.98 70.12 63.01 53,10 66.89
200 |} 261,95 | 204,03 | 14947 | 112,79 | 9798 81.79 72,46 59.77 86.64
Z. Chz phi tinh todn cia dudng day 35 KV ing véi cdc cp 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 2241 23.50 2526 27,32 2042
t0 14,72 15,44 16.47 19.35 22,60 23‘65 25,39 2741 2049
20 16.59 16.87 17.48 20,07 23.20 2411 2576 27.68 29.71
30 19.69 19.25 19,16 | 21.28 2418 2488 26,38 28.11 30,08
40 24,04 22.57 21.51 22.97 2557 | 2595 27.25 28.73 30,59
50 20,04 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 2951 29.02 2974 30.48 32,05
70 44,56 38.26 32.61 3093 32,08 31,02 31.35 31.02 33.00
80 53.88 4539 37,66 34,55 35.04 33.32 3322 32,94 34,10
90 64.45 53,47 4338 38.65 38.40 3593 35,33 34.43 35.34.
100 7626 | 6250 | 4977 | 4324 | 42,15 38.85 37.69 36,10 36.73
120 | 103,60 | 83.41 64.57 53.85 5084 | 4561 43,16 3996 39.95
140 | 13593 { 108.13 | 82,06 | 66,40 | 61.10 | 53.59 | 49.63 44,52 43,75
160 | 173.22 | 136,65 | 102.24 | 80.88 | 7295 | 62.81 5709 | 4979 48.14
18C | 215,49 | 16897 | 125,12 | 97.29 86,38 73.25 65.54 55.76 53,11
200 | 262,72 1 205,09 | 15068 | 115.63 | 101.38 | 8492 74.99 62,42 58.67

Trén co s¢ 56 liéu tinh todn bang 2.10. ta dé dang xay dung dugc biéu dé cac dutmg
cong chi phi tinh todn clia cdc dudmg day (hinh 2.3. va hinh 2.5). Biéu dé nay cho phép dp dung

dé tinh todn cdc chi tieu kinh & — k¥ thuat khic mot cich dé dang va thuan tien.

Bai 2.12.  Xéc dinh mo hinh todn, mat do dong dién kinh (€ va khodng kinh 1€ clia

dudng day 0,38 kV, biét gid thanh clia dudng day (4 day nhom, c6t H 8,5).

Loai day A- 25 35 50 70 95 120 150 185
V. 10°d 358 38 42 57 69 80 92
1, £ /km .25 0,89 0,63 0.45 0.33 0.27 0,21 0.17

He¢ 56 sir dung hiéu qud va khau hao von ddu tu p = 0,16: p = 31,5 Q.mm¥Ykm: 1 =

296%h. va gid thanh ton that ¢, = 650 d/kWh.
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A-50 1a ¢6 cong sudt gidi han

Giai:

Z 10°d/km

95 _12

0
150185

o ////,_240
=0

300

=

LA

2 20

40 60

80

M@ hinh todn duge xdc dinh tuong tu nhur bai 2.6 ta duoc

V = (23,46+0,37F) 10° d./km;

100

Hinh 2.5. Biéu dé chi phi tinh todn cia dudng day 35 kV.

Dé khoang kinh t& clia dudng day ta 4p dung cong thire (2.15). Xét cap day dan A-35 va

i R a1t At
s = 342/FF, U, POI0” —3.45,/3550.0,22 \f
CREN 31.5.2969.650

0.16.037.10°10" _3 06 kVA

X4c dinh cdc gid tri chi phi Z (ng véi cdc gid trj cha S

V§i S=0tacod Z, = pV =0,16.38.10° = 6,08.10%d/km.

Tinh wrong v cho cdc cap day dén khic, két qua ghi trong bang VD 2.11.
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Bdng VD.2.12. Két qua tinh todn bai todn 2.12

Day dan 35 50 70 95 120 150

7, 10%d/km 6.08 6.72 7.68 9.12 11.04 12.8
Sy men 31.06 43.9 60.5 79,22 99.85 124

Z,,10°d/km 1.8 23.11 30 37.4 46,6 55.03 -

Bai 2.13. Ciing s6 li¢u nhur bai 2.12. hdy xay dung cic dudng cong chi phi tinh todn cla
dudng day 0,38 kV, '

Gidi: D¢ xay dimg cdc dudng cong chi phi 1inh todn trude hét ta xdc dinh cdc gid tri chi
phi quy déi clia céc loai day dan theo biéu thitc:

S° I, TCy
.U,

Z=pV+

Cho S nhan cdc gid tri tir O dén 100, x4c dinh cdc gid tri 7 wong tng. Chi phi quy déi
cua dudng day véi day dan A25 g véi cong sudt 10 kVA sé la

10°.1.25.2969.650

Z =016.358.10° + ~10" =5,97.10° d/km
3.0,22

Tinh todn tuong ty cho cdc trudng hop khic, két qua ghi trong bang VD3.9. Dua vao két
qua tinh todn bang VD3.9. 1a xay dung cic dutng cong chi phi tinh 10dn hinh 2.6.

Bdng VD.2.13. Két qud tinh todn chi phi quy ddi ctia 1 km duong day ha ap

5. kVA Z. 10" d/km.nam v6i day dan nhom tiét dien 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
10 597 6.35 6.91 7.81 922 11.12 12,86 13,60
20 EN! 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 10,38 971 9.83 10.71 12,30 13,78 14,40
50 14,96 12,81 11.40 [1.04 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 23.93 19.26 15,89 1427 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 3592 27,87 21.88 18,57 17.17 17.43 17.77 17.63
100 43.03 3298 25.43 21.13 19.06 18.93 18,94 18,57

08



Bing ¥D.2.13 (11&p theo)

i20 5G.50 44,82 33.67 27.05 2344 22.41 21,64 20,76
140 78,96 58 81 4340 34.04 28.61 2651 2483 23.34
160 101.41 74,95 54,63 42,11 34.57 31.25 28,52 2633
7, 10° d/km
’
A35
30
/
25 /| AS0 _
:///
2 I g
A120 %
/o[ L
5 7 A
p——
10
S,kVA
0 20 40 60 80 100

Hinh 2.6. Biéu d6 chi phi tinh todn cla dudmg day hadp 038 kV.

Bai 2.14.. Xac dinh cic chi tiéu kinh t& cla tram bi€n ap vdi 56 liéu cho trong bang sau:

S, MVA 1 1.6 25 32 4.0 6,3
V. 10°d 112.67 134,26 134.26 163,35 175.57 235,28
Gidi:

Quan h¢ giita von ddu tu tram bin dp va cong suat duge thé hién dudi dang him tuyén

tinh

A

b

=m+n.S

Dé xdc dinh cdc hé s6 kinh t€ m va n ta tién hanh xay dung ham tuyén tinh trén theo

biéu thiic

V = “’\"’25
Gy

(5—S,)+ Vs
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Bdng VD.2.14. K&t qud tinh todn bii 2.14

TE | S.ua | V.10% AS AS AV AV? AS.AV
! 1000 | 11267 | -2.100 4.41 4959 | 24592 [ 104.14
2 1.600 | 13426 -1.5 225 28 784 42

3 2500 | 15243 0.6 0.36 9,83 96,63 5.9
4 3200 | 16335 0.1 0.01 1.09 1.19 0.11
5 4000 | 17557 09 0.31 1331 | 177.16 | . 11.98
6 6,300 | 23528 32 102 73.02 | 53319 | 2337
>3 18.60 | 973.56 18.1 88500 | 397.8

L TB 3.100 | 16226

Tinh todn wong w nhu bai 2.6 ta tim duge

as=1.9;0,.=4207 e s=79,558  r.=0.995
V = (228 + 94,06).10°.

Vay m = 94,06 triéu déng: n = 22 (r.d/MVA

Bai 2.15. Mot xi nghi¢p cong nghiép ¢é phy tai 1 S= 1530 kVA, hay chon cap dien ap
181 vu clta luSi phan phoi.

Gidi: C6 3 phuong én c6 thé Xdy dung dudng day phan phéi véi cic cip dién dp tuong
tmg la 10, 22 va 35 kV.

D¢ so sdnh cdc cdc phuong 4n, trude hét ta xdc dinh dong dién tuong img véi cdc cap
dién ap theo biéu thic;

=-S5 .
NEXOR
5 3 5
1= 3330 _ge 13 A L=20 4015 A I, = 1}f305=25,24 A
J3.10 J3.22 ' V3.35

Xdc dinh sudt chi phf quy déi cuc tiéu cia timg ludi dién bing céch tra cic dudng cong
chi phi quy doi (hinh 2.3 +2.5) ting v6i céc gid tri dong dién vita tim duge ta 6 3, = 25,6.10% 3,
=20,3.10% 3, = 18,34.10° d/km.nam.:

Theo phuong phidp Lagrange ta thiét lap ham muc tiéu dang:

7= U-UU-Uy . (U-UNU-U,) 5. W-UpW-U,)

= -3 4+ N
(Ur_Uz)(Ul_Us) ! (Uz_Ulj(Uz‘Us) - (UR“UJ)(U?\"UE) ’
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_(U-22XU-35) o (U-10XU-35) 50 (U-10(U-22) o,

T A0-2(10-35) " (22-10)22-35 " (35-10)35-22)

2.—.
U =570+ 770 256+

U? — 45U + 350 U2 -32U0 +220
Y T 03—
300 -156 325

= —.18,34)

Sau khi rit gon phuong trinh ta dirge ham muc tiéu:
Z=(116.U"-814.U + 32580)

Lay dao ham va cho triét tiéu ta nhan dugc phuong trinh

éz:ll 1,6.U-814=0;
au

Nghiém cta phuong trink: U= 314 =3498 kv

Nhu vay cdp dién dp 161 uu cba ludi phan phoi s& 1a 35 kV,

Bai 2.16: Xay dung so dé néi dién 16i uu cho mang dién ha dp biet cong sudt ¢la cic

diém tai va khoing cdch tir nguén O dén cdc diém tai va gifra ching véi nhau cho trong bang VD
2.16.a. sau.

Bdng VD.2.16a. S5 liéu vé cong sudt va Khoang cdch gilra cic diém tii bai 2.16

s, Z,.10° i Khodng cdch gifta cdc di€m 1ai, |;km
kKVA | dkm | ] 0 l 2 3 4 5
84 15.6 i L1l
49 L 2 0,75 1.81
50 11.04 3 0.3 1.03 0.77
g6 |- 157 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 7.9 6 0,43 0.94 1.16 0.63 0.97 0.0

Gidi: Trudce hét ta xdc dinh sudt chi phi ng véi phy 1di cba cdc diém img véi dong cong
sudt 84 kVA theo dudng cong chi phi tinh todn (bang VD.2.13) ta xdc dinh duge 3, = 15,6.10°
d/km, x4c dinh tuong tu cho cdc diém tdi khac, két qud ghi trong bang VD 2.16.b.

Bdng VD 2.16.b. Suat chi phi tinh todn ding v6i phu tai clia céc digm

Diém tai . 1 2 3 4 5 6
S, kYA 84 49 50 84,9 63 262
3j, 10% d/km 156 11 11,04 15,7 12.55 79




Xdc dinh chi phi quy doi tir nguén O dén céc diém tai Z,; . Chi phi tir nguén 0 dén diém

Zo. 3.1, =156.10%1,11 = 17,316.10°

Tinh todn twong 1y cho céce diém tii khic, ket quét ghi trong bang VD 2.16.,

Ta thiy o dong dau tién nay ¢6 Z,,, = 3,312.10" = min, ¢6 nghia [a & busc nay thao tic
toi wu & 1a ndi diém 3 v6i O. Lic nay diém 3 di ¢ dién do d6 6 thé Hy dién tr day dé cung
cap cho cic diém téi con lai. Nhu vay da c6 2 diém ddu dién cé thé cung cip cho cdc diém tdi, ta
cin phai so sanh d& chon budc ndi 161 1, mudn vay ta phai xdc dinh gid tri chi phi cho viéc phan
phoi dién tir diém 3 dén cdc diém tai khic

Z,=3113+(3,,,-3,).L=15,6.10°1,03+(23.11,04).10°.0,3= 18.28.10°

Ung v6i phu tai chia diém 3 va diém 113 S,,, = 50 + 84 = 134 kKVA ta tim duoc suat chi
phi quy doi 3;,, = 23.10° (bang VD 2.13). Tinh toan wong tv cho cdc diém khic ket qua ghi
trong bang VD 2.16.¢c.

Bdng VD 2.16,¢  Két qua tinh todn cdc gid tri Z,

i . 1 2 3 4 5 6
2y O 17.316 8.25 3312 11.304 5,02 3,397
Z, 3.0 18,28 10,72 - 16,648 10,769 7.385
Z,; 60 19.738 - . 20,346 (171
Z, 50 32,776 10,36 - 10.606 .

Z, 2-0 - - - 37.265 - -
Zy 4-5 - - - - . -

So sdnh tat cd cdc gid i Z, vd 7, 6 cd 2 dong ta thiy Z = 3,397.10° = min vay néi 6
V61 gbe 0 va tinh Zg; tuong tu nhu trén & day ta thay phuong dn ndi 6 véi 2 12 khong thé canh
tranh vi hiu nhu diém 2 d6i xing véi diém 6 qua géc 0 do d6 ¢6 thé khong can xét Z;. Tiép theo
ta thay Z,s = 5,02.10° = min n&i 5 véi goc 0 vit tinh Zs & budc nay ta thay Z,, = 8,25. 10°= min
noi 2 voi 0 va tinh Z,;, 0 bude nay Zs, = 10,606.10% = min n6i 4 vdi 5. O bude cudi chi con lat
diém ! va ta thay ngay phuong 4n ndi 1 véi 4 1a khong thé vi diém 1 d6i ximg véi diém 4 qua
goc 0, nén ta chi can so sdnh cdc Zjcon la1 6 cot 1, 0 day c6 Z, =17,316 nho nhat vay ta nsi |
v gbc 0. Két qua ta duge so d6 néi dién nhue hinh v& VD.2.16 a.
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Hinh 2.7. So 46 ndi 181 wu cia mang dién theo bai todn 2.16

Tiép theo ta ti€n hanh xt 1y cdc goe nhon chi d€ lai 3 19 ra cho méi tram bién 4p, muon
vy ta tim tam dudng tron nodi ti€p cdc tam gidc 016 vil tam gidc 023, sau dé tir cdc tam dudng
tron ndi UEp cac tam gid ndi véi céc dinh tuong img. K&t qui ta nhan duge so d6 noi dien hinh
2.7.b. Nhu vay chiéu dai clia mang dién dugc rat ngén hon so véi so do hinh 2.7.a, ma khong hé
anh hudng dén kha nang truyén tai, do chinh 12 so d6 ndi dién t6i wu can tim. Trong thue t& ¢6
thé ¢6 nhiéu yéu & khdc nhau 1am can rd dén viéc xay dung so do t6i vu ctia mang dién, ching

ta phai chdp nhan nhimg thiét hai nhat dinh dé ¢6 so d6 néi di¢n phit hop nhat.

Bai 2.17: Mot du 4n dugc ddu tu vai s6 von 1a 15.000 $, trong d6 50% 1a von vay véi
ki sudt don 13 10%/nam, von dugc tra déu trong 5 nam. Doanh thu hang nam la 7.0008$, chi phi
van hanh hang nim C,, 1210003, khdu hao tuyén tinh trong thoi han 5 nam, thué suét 101 tic la
50%. Hay xdc dinh cdc chi tiéw ddnh gia du an,

Gidi: Trudc hét ta x4c dinh s6 tién cdn chi phi hang nam.
Téng s6 von vay la
V, = 15000. 50% = 7500 §,
S6 van phat hoan lai mé: nam la
V= 7500 5= 15008,
Tién tra i1 & nam dau la
V., = 7500 .10% =750 §,
Tréa 1ai & nam thi hai la

V4, = (7500 - 1500) . 10% = 600 $.
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Bdng 1 vd.2.17. Kétqud tinh todn cdc tham s& kinh t€, (don vi$)

Nam

B, C, C,. v, V., T, L, Thué
(1 (2) (3) 4) (5) (6) (7) (%) e
(2)-(3) (7)-4) (8). s
0 0] 7500 -7500
1 7000 L0GO 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.B' Gp T,.p' T..p' T..p
(10 (LD (13) (14 (15) {16) (17)
0] 3+5+6+9 7-5-6-9 0 7500 -75300 -7300 -7500
1 7500 -1500 6300 3942 2340 21525 2100
2 4375 2625 5600 3483 2160 1814.4 1728
3 4300 2700 5040 3084 1998 1529 14203
4 4225 2715 4550 2739 1852.5 1285.3 1168.5
5 4150 2850 4200 2420.5 1735 1082 3 9592
40675 2925 25690 156675 2605,5 3634 -123 ]

Tinh tuong ty cho cdc nam khac két qua ghi trong bang 1 vd.2.17.

Chi phi khdu hao trung binh hiang nam

15000 -0

Ckh 5

= 3000 $;
Tong chi phi & nam thit O duoc coi 13 s& tién v6n cdn bod ra dé x4y dimg cong trinh
Ca= 75008 '
Dong tien trude thug & nam thit O;
0=B,-C, =0-7500=-7500%
O nam thit nhat: T, = B, - C,,,, =7000 - 1000 = 6000 §
Lo tiic chiu thué & nam thit nhat

Lll.l = T| ‘Ckh - V|,|= 6000 - 3000 -750 = 2250 3
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ty 1€ pu =

Thué loi nfe & nam tha nhat

Téng chi phi

T.=L,,.5=2250.05=1125%

C! - th + VI\' + Vtrl + Tl:

C.,=1000+ 1500 + 750 + 1125 =4375 %

Dong tién san thué

Ty s8 B/C

Tl = T! - V|\' - vlr] N Tll

T, , = 6000 - 1500 - 750 - 1125 = 2625

NPV =26055%
R 10,
156675
363,4
[RR =22(25-22) —————— =24,24%
363,4+123

Vi t, =3 thi NPV = -1002 va vdi ,+1 = 4 thi NPV = 850,5 vay thoi gian thu héi von Ia

Bai 2.18: Xdc dinh céc chi tiéu cha du 4n xay dung mang dién v6i 6 liéu ban dau nhu
san: Cong suat tinh todn P, =325 kW; th&i gian sir dung cong sudt cue dai Ty = 3480 h/nam; Mo
hinh du bio phu tii A = A(1+a)"!
Téng s5 vén cha du dn Vy = 1350.10° VND, trong dé vén tu ¢ 13 950.10% d. va von vay ngan

Gidi: Dé don gian ta 14y don vi tinh cédc chi phi 12 tr. dong (10°d}

N 1002
850,5+1002

=3,541 nam.

Trudc hét ta xac dinh san lugng dién ban ra:

Ah = PNI‘TM = 325 . 3480 = l 13! . 10‘ kWh

Luong dién nang ton that:

AA = 1131.10%. 0.085 = 96,14. 10" kWh

, v6i sudt gia tang phu tai a = 0,05; Ty I¢ t6n that AA = 8,5%:;

hang 1 400.10° d. vdi 1di suat 5%/nam, tra déu trong thoi gian 10 nam; Khiu hao giam dan véi
0% Thué sudt s = 25%; Hé s6 chiét khiv i = 10%; Gid mua dién 6 ddu vao la g, =
360 d/kWh, gis ban dién g, = 650 d/kWh; Ty I¢ chi phi van va stra chita nho hang hang nam
koxne = 4,5%. Thi gian tinh todn cong trinh t = 15 ndm.
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bién nang mua vao:
A =ATAA=(T11314 96,14)10°=1227.14.10° kWh
Cht phi mua dién:
Co=Augn = 1227,14. 460. 10" = 564,48 tr.d.
Doanh thu:
B=A,.g,=1131.10% 750 = 848,25 tr.d.
Tham $6 clia cdc nam tiép theo duoc xdc dinh tuong tu v6i san luong dién bdn ra
Ap, = 1131 (140,00%" = 1187,5.10' kWh
Chi phi van hanh hiang nam:
Cin = kugn. Vs = 0,045, 1350.10° = 60,75 tr.d.

Chi phi khau hao
¢
Nam thi nhit: C, , = E%& = 245,45.15.d.
&
Nam thit hai: Gz = @Sgi =22091. 1rd.

Tra vén hang nam
Vo = 400.10%10 = 40.1r. d.
Tra 13i nam thi nhat:
Vi, = 400.10° . 0,05 = 20.1r. d.
Nam thithai: ~ V;, = (400 - 40).10% 0,05 = 18.tr. d.
Tong chi phi khong k& khiu hao nam thif nhit.
C=C, +C, = (564,48+4= 60,75j =625,23. tr.d.
Dong tién trudc thugé
T, =B, - C, = (848,25 - 625,23). = 223.02 tr.d.
Lai chiu thué:
Nam thit nhat: L, = T,- G-V, = = 223,02 — 245,45 — 20 = - 42.44 tr.d.

Thu¢ ¢ ndm thit nhat s& bang khong:



Tuong ty, 6 nam thit 2 do 1gi tie chiu thug mang dau am nén s& khong ¢é thué 1gi tirc

Nam thit 3: L,.=252.1 — 196,36 — 16 = 39,4 1r.d.

Thué 1oi tire: ,=L,5s=394.0,25=9941rd.
Téng chi phi toan bo:
Co=C+C+ G+ V + V +1,= 564,48+ =
= 00,75+ 245,45 + 40420+ 9,94 = 930,69 1r.d.
Dong tién sau thué:
T,=T, =V, —V,—t, = 223,02 — 40 — 20 = 163,02 tr.d,

1 ]

He s6 quy déi B, = - -
1 i) (1+0,D)

Gid tri 10i nhan quy vé hién tai
L,=T,. B = 163.02. 091 = 148 tr.d.

Tinh 10dn twong tv cho cac nam khéc, két qua ghi trong bang VD.2.18,

Bdng VD.2.18. Két qua tinh todn bai 2.18

t] A, A, | aA B Co |VolVaiCul ¢ Cy T,

1 2 3 4 5 6 8 1 9 10 1 12

0 0.00 950.00 -950,00
1 {1131.00(1227.14| 96.14 |848.25 | 564.48 | 40 | 20 [60,75| 62523 | 245.45 | 223.02
2 |1187,55|1288.49| 100,94 | 890,66 | 592.71 { 40 | 18 [60,75| 653.46 | 220.91 | 237.21
3 1124693 (1352.92| 10599 | 93520 | 622,34 | 40 | 16 |60.75| 683.09 | 19636 | 252,10
4 {1309.271420.56| 111,29 | 981.96 | 653.46 | 40 | 14 [60,75}| 714.21 | 171.82 | 267.75
5 | 1374.74|1491.59| 11685 [1031.05] 686.13 | 40 | 12 |60,75! 746,88 | 147,27 | 284.17
6 | 144347156617} 122,70 |1082.61] 720,44 | 40 | 10 |66,75| 78L.19 | 122,73 { 301.42
7 |1515.65|1644.48] 12883 |1136.74| 756,46 | 40 | 8 |60.75| 817.21 | 98.18 |319.53
8 |1591.4311726,70| 135,27 |1193.57| 79428 | 40 | 6 |60.75| 855,03 | 73.64 |338.54
9 | 1671,00|18(3.04] 142,04 |125325{834.00 | 40 | 4 |60.75( 894.75 | 49.09 | 358,50
10 | 1754.55|1903.69| 149.14 [1315.91| 87570 | 40 | 2 |60.75| 93645 | 24.55 | 379.47
b | 1842.28 |1998.87| 156.59 [1381.71] 919.48 60.751 980.23 | 0,00 |401.48
12 | 1934,39 12098.82| 164.42 {1450.80| 965.46 60.75| 1026211 000 |424.59
13 | 2031.11 [2203.76{ 172.64 [1523.34|1013,73 60.75 | 1074.48 448 86
14 [2132.67(231395| 181.28 [1599.50|1064.42 60.75|1125.17 474.34
15 |2239.30|2429.64| 19034 [1679.48|1117.64 60,75 | 117839 501.09
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Bdng VD.2.18 (1i€p theo)

. g | TP
t’] L, t, Cr T, Bt Cs B B.p' T. B | (i=20) | (i=21)
| 13 14 15 16 17 18 19 20 21 2|
0 -950.00| 100 | 0.00 0,00 -9.50 [-950.00(-950.00
I | 4244 | 000 | 930,69 | 163,02 | 091 | 846,08 | 771.14 | 14820 | 135.85 | 134.73
2 | -170 | 0.00 | 932,37 | 179.21 | 1.82 | 169521 | 1619.39 | 325.83 | 124.45 | 122.40
313974 1994 | 94539 [ 18617 | 2,73 |257834 | 2550.53 | 507.73 | 107.74 | 105.09
4 | 81.93 | 2048 | 960.51 | 19326 | 3,64 [3492.76]3570.75 | 702.78 | 93.20 | 90.16
5 [ 12490 | 31,22 | 977.38 { 200.95 | 4.55 |4442.63 | 4686.61 | 913.40 | 80.76 | 77.47
6 ] 168.69 | 42.17 | 996,09 | 209.25 | 545 |543321 590512 |1141.34] 70.08 | 66.67
7 | 21334 | 53.34 | 101673 [ 218,19 | 6,36 |6470,09 | 7233.78 [ 1388.48 | 60.89 | 57.46
8 | 23890 | 6473 | 1039401 227,81 | 7.27 |7559.24 | 8680.53 | 1656.83 | 52.98 | 4958
9 | 305,41 | 76.35 | 1064.19 | 238.15 | 8,18 |8707.02 [10253.88]1948.51| 46.16 | 42.83
10] 352,92 | 8823 | 109122 | 249,24 | 909 |9920.21 [11962.86|2265.79| 4025 | 37.05
FI| 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 | 1132,35 | 318,44 | 10,91 | 123.53 |15826.86|3473.01] 35,72 | 32.33
13 | 448,86 | 112.21 | 1186,69 | 336,64 | 11,82 | 14025 |18003.05|3978.50| 31.46 | 28.25
14| 474,34 | 118,58 | 1243,75 | 355,75 | 12,73 | 158.30 [20357,30[4527,76 27.71 | 24.67
13 ] 501,09 | 125,27 | 1303.66 | 37582 | 13,64 | 177.77 (22901.96|5124.79| 24.39 | 21.54
2 121935 | 148141 | 30165 | 22.16 | -22.79

NPV = 30165 tr.d.
R =B/C=148141/121935 =1, 21
IRR=20+——£’1-£— =20,49%
22,16+22,79 '
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Khit, =2thi NPV = ) T,B'=-47597 d vakhit=3 thi NPV = 31.76 tr.d.

=0}

Thai gian thu héi vén
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n
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1=0

th+!

1=(}

Srp S

In

=N

T,p'

475,97

31,76 + 475.97

= 2‘941 nam



Nhan xét: C6 thé€ nhan thay 1 du 4n mang lai hiéu qua kinh t€ cao: NPV 16n, thai gian

thu héi von dau 1w nho.

Cling v&i dir ki¢n cua bai 2.18, nhung toan bé s6 von dau tu 1a von ty ¢6 thi lon giai s& 14

NPV

IRR

B/C

T

320780 ur.d.

17.34 %

1.24

3,07 nam

€6 nghia la NPV va B/C cao hon so v6i phuong 4n ¢6 vay von, tuy nhién thoi gian hoan

von ciing 1au hon mot chiit.

3. BAI TAP TU GIAI

2.1: Hiy so sanh va chon phuong dn xay dung mang dién vdi hai phuong an:

PA1: Ti¢t dién day khong déi trén toan bo dudng day.

PA2: Boan dau cé day din véi tiét dién 16n va doan cudi - day vdi tiét dién nhd hon.

Thoi gian thu héi v6n ddu r tiéu chudn T,. = 10 nam; ty 1¢ khav hao k,, = 7%. Chi phi
von dan tir ban ddu V va chi phi hang nam C cho trong bing sau.

Phuong 4n V. 10°VND C. 10° VND/nam
1 5680 916
2 4358 1022

2.2. Chon phuong 4n xay dung mang dién bi€t von dau tir va chi phi hang nim cha céc

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

Nam Phuong én 1 Phtrong dn 2
\'A C, V., C,
1 614.75 51.33 464.45 75.45
2 691.86 59.91 522.13 88.32
3 746.3 74.52 562.87 110.23
4 918.66 87.375 691.84 129.51
5 082.17 91.905 739.36 136.31
6 1097.84 97.455 825.90 144.63
7 1145.46 101.34 861.54 130.46

Cho h¢ s6 chiét khau i = 0,10 h¢ s§ tieu chuin sit dung vén ddu tur vd khdu hao

p=i.+k, =017
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2.3. Chon phuong &n xay dung mang dién bi&t vén ddu tur va chi phi hang nam cia céc
phuong 4n theo cdc nam nhu sau (don vi 10° d.)

Nam Phuong én 1 ' Phuong dn 2

v, C V. C,
1 210 35 305 70
2 260 4] 305 70
3 320 50 305 70
4 354 57 305 %0
5 380 59 305 - 90
6 420 65 303 95
7 455 71 305 95

Cho he¢ s6 chi€t khidu i = 0,10 hé s6 tiéu chudn sir dung von ddu tur va khau hao p=a.+
K, = 0,18

2.4. Mot mang dién ha dp c6 cong suat tinh toin P, = 213,05 kW, thoi gian sir dung
cong sudt cuc dai Ty, = 4150 h; Dudng day dugce xay dung bang day nhom 4xA120, vdi téng
chiéu dai 1a 4,88 km. sudt von dau tr dudng day 1a v, = 66,65.10° d/km; thisi gian tiéu chuin thu
hoi vén dau tu T, = 15 nam, ty 1¢ khau hao k,, = 0,038, hé s6 K, «n=0.015; Ty 1¢ hao ton dién
nang 18,4%. Chi phf khic bang 15% chi phi van hanh. Gi4 thanh én that dién nang c, = 650
d/kWh. Hay:

a. X4c dinh chi phi truyén tai dién ning.

b. Xay dung quan hé phu thudc giita gid tharh truyén i dien nang vdi thai gian stt dung
cong suat cuc dai g = f(T),).

2. 5. Xdc dinh cdc chi tiéu kinh & clia dudng cdp ha dp 0.4 kV loat XLPE, biét s6 liéu
vé v&n ddu tv nhu sau.

Bdng BT.2.5. Suft v6n ddu tr dudng day cap ha ap (10° déng/km)

Fom® | 16 [ 25 | 35 | so | 70 [ o5 | 120 [ 150 | (85 |
V.10%d/km | 83.52 | 992 | 124.8 | 153.6 | 188.8 | 227.2 | 278.4 | 345.6 | 374.7

2.6. Xac dinh cac chi tiéu kinh 1€ cha duding cip cao dp 10 kV loai AABG 16i nhom,
biét s¢ liéu vé v6n ddu tu nhw sau:
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Bdng BT.2.6. Sudt vén dau w dudng day cap 10 kv {10° déng/km)

F. mm* 16 25 35 30 70 95 120 150 185
V.106d/km | 83,46 | 9576 | 10836 | 11928 | 13482 | 1596 | 1806 | 2058 | 23572

2.7. Xac dinh céc chi tiéu kinh t€ ciia mdy bi€n dp 10/0,4 kV loai TM, biét s6 liéu vé
vOn dau tu phu thudce vao cong suit dinh mitc ¢clia may (kVA) nhu sau

Bdng BT.2.7 . Von ddu mdy bién dp 10/0.4 kV (10" déng/km)

5130 [ 50 75 100 160 | 180 | 250 | 320 { 400 | 560 | 630 | 750 | 1000 | 1250
18,5193 24 (273|335 (35,7142,9|519| 58 |853| 876 958 |138.9|166,7

2.8. Xdc dinh céc chi tiéu kinh t€ cha may bién 4p 22/0,4 kV loai TM, biét so ligu vé
von ddu tu phy thude vio cong sudt dinh mic cta may (kVA) nhu sau

BdngBT.2.8. Von diu may bién dp 22/0,4 kV phu thuéde vio cong sudt (10° ddng/km)

S| 30 | 30 | 75 | 100} 160 | 180 | 250 | 320 | 400 | 560 | 630 | 750 | 100C| 1250
V 12051239)|288(33.6]|39.2|41,31492157.5|66,2|82,0(93,7(112,6/146,4; 178.6

2.9. Xac dinh céc chi tiéu kinh t& clia mdy bién dp 35/0,4 kV loai TM, biét s& liéu vé
vén dau tu phu thude vao cong sust dinh mite clia may (kVA) nhu sau:

Bdng BT.2.9. Von diu may bién dp 35/0.4 KV (10 déng/km)

S| 30|50 | 75 | 100 | 160 | 180 | 250 { 320 | 400 | 560 | 630 | 750 | 1000 | 1250
26.6|31,1(32,9(394{462(49,2|54,7165372.8(94,4] 105 {122,9]162,3| 1947

2.10. Xic dinh mat do dong dién kinh t€ cia dudng cdp ha ap 0.4 kV, biét: hé s6 kinh
t& thay ddi clia dudng day 12 b = 1,79.10° déng/km.mm’; thoi gian sir dung cong sudt cuc dai T,
= 3540 h; gid thanh tdn thit dién ning c,= 650 d/kWh; dién trd suat ciia day dén p = 54
QOmm?/km; thai gian tiéu chudn thu héi von ddu tr 1a T, = 12 nam va hé 56 khau hao ky,, = 5%.

2.11. Xac dinh mo hinh todn va mat dd dong dién kinh t& ciia dudng day cdp 0,38 kV
loai PVC, biét gia thanh clia duémg day cip

Day A- 16 25 35 50 70 95 120 | 150 { 185
V,10°d | 5556 | 657 { 7444 | 8404 | 9788 | 121,26 | 138,18 | 169.2 | 185.56
r, Q2 fkm 125 | 089 | 063 | 045 | 033 | 027 | 021 | 0,17
6- BTCD
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h¢ 8 sir dung hiéu qua va khau hao v6n ddu tr p = 0,16; p = 31,5 Q.mm*km; 7 = 2969 h. va gid
thanth t6n thét ¢, = 650 d/kWh.

2.12. Xic dinh mo hinh todn va mat d¢ dong dién kinh t& clia dudmg day ha 4p 0,38
kV, biét gid thanh ciia dudng day (3 day nhom, cot H 8,5):

A 16 25 35 50 70 95 120 150 185
V.10°¢/km | 30,07 | 32,76 | 34,5 | 37.23 | 41,25 | 47.52 | 55,77 | 65,07 | 68,95

h& s6 sir dung hiéu qua va khdu hao vén dau wr p = 0,16; p = 31,5 Q.mm?*/km; T,= 4240 h. va
gid thanh t6n thit c, = 650 d/kWh.

2.13. Hay chon cdp dién 4p t61 wu chia ludi phan phdi cung cdp cho mot xi nghiép cong
nghiép cé phuy tai 1a S = 857,85 kVA.

2.14. Xdc dinh céc chi tieu cba dy 4n xay dung mang dién vdi s6 liéu ban ddu nhur sau:
Cong sudt tinh todn Py, =335 kW, Thoi gian str dung cong suat circ dai Ty, = 3570 h/nam; Mo
hinh du bdo phu tdi A = A(1+a)"', v&i sust gia tang phu tdi a =-0,045; Ty I¢ t0n that AA =
7,25%; Téng s6 v6n cha du dn Vy = 980.10° VN; Khiu hao giam din véi ty I¢ k,, = 10%; Thué
sudt s = 20%; He s& chiét khdu i = 10%; Gid mua di¢n & ddu vao 13 ¢, = 420 d/kWh, gid ban
dién ¢, = 750 d/kWh; Ty 1¢ chi phi van va sira chita nho hang hang nam k. = 5,2%. Thai gian

tinh todn cong trinh t = 15 nam.

2.15. Hiy xdc dinh cdc chi tiéu ddnh gid du 4n cong trinh dién véi cdc thong tin ban ddu
cho trong bang BT.2.15. 58 liéu duge tra theo vin alphabé véi chir cai ddu cia tén ngudi thue
hién. Ngoai ra con mét 56 s6 liéu chung cho moi phurong 4n: Thué suat s = 20%; Khau hao tuyén
tinh véi ty 1¢ khdu hao k= 10% : ty 1& chi phi van hanh so véi v6n ddu tr Ky, = 5.2% : Gid
mua dién g, = 420 déng /kWh. Gid bdn dién g, = 750 d/kWh. Tra v6n déu hang nam; hé sd chi&t
khau i = 10%; Thdi han tinh todn ¢ = 15 nam.

Bdng BT.2.15 Divkien bai tap vé nha

Tham s6 phu téi Vén dau . 10° DVN
2 loukW| Ty [ 2% [AA% | Mohinhdy | Téng | wes Vén vay
:‘E‘- h bdo phuy tai , Vs V. v., % :
1 2 3 4 5 6 7 8 9 | 10
A | 335 [ 3570 | 45 | 725 | P(l+a) | 980 | 980 0 -
B | 380 | 370 | 55 | 628 | Pfl+a)' | 1050 | 650 | 400 | 5
C | 405 | 3470 | 4,55 | 520 | Pgl+a) | 1200 | 550 | 650 | 52
ED | 39 | 3630 | 435 | 732 | Plsa)rt | 1100 | 400 | 700 | 55 | 10
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Bdng BT 2.15 (tiép theo)

D | 370 | 3820 ] 385 | 805 | P(l+a)’ 950 | 200 | 750 10
E | 385 | 3670 | 358 | 6,52 | Pfl+a)} 980 0 980 | 6 15
G | 409 | 3780 | 405 | 727 | Pll+aq-1)) | 1200 | 960 | 240 | - -
H | 386 | 3780 | 466 { 6,34 | Pl+aq-1)] | 1105 | 360 | 745 | 6 5
T | 368 | 3280 | 428 | 7.88 | Pfl+a1)] | 960 | 600 | 360 | 5 5
K | 375 | 3880 | 524 | 856 | P[l+at-1)] | 1150 0 1150 | 6 10
L | 320 [ 3570 | 43 | 892 | Pll+act-1)] | 807 | 807 0 - -
M | 335 | 3570 | 4,62 | 746 | P[l+at-D] | 920 | 300 | 620 | 5 5
N | 318 | 3570 | 437 | 5.87 | Pll+a(t-1)] | 800 | 200 | 600 | 55 | 5
O | 295 | 3570 | 466 | 659 | P[I+at-1)} | 900 | 407 | 493 | & 5
P | 280 | 3570 | 425 | 923 | P[l+at-1)} | 850 0 850 | 6 7
Q | 366 | 3270 | 407 | 1045 | P(l+a)! 970 | 545 | 425 | 45 | 5
R | 428 | 3145 | 375 | 83 | Pgl+a | 1200 | 1025 | 175 - -
S | 446 | 3145 | 427 | 75 | P« | 1320 | 900 | 420 | a5 3
T | 438 {3145 | 517 | 68 | P(l+a" | 1150 | 625 | 525 |55 | 5
U | 428 [ 3145 | 463 { 945 | P+a | 1200 | 425 | 775 | 55| 5
U | 408 | 3145 | 6,12 | 675 | Pl+a)” | 1025 { 300 | 725 | 6 7
V | 440 | 3145 | 620 | 755 | Pyl+a)’ | 1300 | 200 | 1100 | 6 7
X | 437 {3145 | 456 | 846 | Pyl+ay! | 1250 | 125 | 1125 | 6 | 10
Y | 386 | 3145 | 473 | 7,34 1025 0 1025 | 6 | 10

P{}( l +3)H .
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Chuong 3

MANG PIEN

1. CO S6 LY THUYET
1.1. X4c dinh cdc tham s6 hé thong cua mang dién
1.1.1. Dudng ddy
* Dién rd tdc dung
1000
fo= %:Y—F*Q"‘m' (3.1)
trong do: p - dién tré sudt; dsi véi déng p,, = 18.,8; d6i vdi nhom p,, = 31,5 (. mm?*/km);
F- tiét dién day din (mm?);
¥ - dién dén suit (m/Q.mm?). Vét dong v,.,=54; v6i nhom y,,=31.7 (m/Q.mm?).
bién trd tic dung cla duong day
R =r,l
I — chiéu dai dudng day, km.

Kht nhiét d6 cla day din khic v6i nhiét do chuin cha méi truomg 8, = 20 “C thi dién rd
tinh todn sé& la R, =[1+0,004(8 - 20)], @,

6 - gid tri nhiét do thuc t€ cha day din, °C.

* Dién trd cdm khdng

D
Xo = 0,144lg —2+ 0,016 , Q/km, (3.2)

Iy
trong d6: o = 2nf - 1a tdn s6 goc;
D, - khoang cich trung binh giira cic day dan, mm ;

r, - bdn kinh day dén,_ mm;
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Dy, = 3 DlzDz'?-.b: (3.3)

Néu day dén 3 pha dat cich nhau trén cing mét mat phang, day no cach day kia Ja D thi

c6 thé dp dung biéu thite

D, = ¥2D' =1,26D

Pé giam x, thi phai tang r hodc giam D,,. Vi D, phu thuée vio dién dp nén chi giam o

muc do nhét dinh, ngudi ta thudng tang r bing cdch phan nhd day dan clia cic pha. Dién tro

khéng clia dudng day sau khi phan nho méi pha thanh n day dugce xédc dinh theo biéu thic:
Dyy |, 0,016,

ry, n

ry=%r,a""'; a=Yaa,.a, ., (3.5)

I, - ban kinh dang tri cia day dén;

x, = 0,1441g (3.9

a,, a,, ... 4, - khoang cach giita cdc pha phan nho.
Véi U=330kV,thi n=2; U=500kV.n=4; U=750kV,n=5.
Pién trd cha duang day duoc xac dinh theo biéu thic
R=rjd vda X=x,/Q;

* Dién dan tdc dung

G =gl
vl g0 =220107 S/km; | (3.6)
U
trong do: APy, - suat ton thét tic dung do ving quang, kW/km.
APy, = % r—S(Uf U, ) kWikm ; 3.7

8 - he s6 phu thudc vio 4p sudt va nhiét do cia moi trudmg, & 6 = 25'Cthid =1
U; - dién dp pha, kV;

U,y - dién dp gidi han

D
Ugh =m,m d.r, lgr—th ,kV, (3.8)
' d
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my — h¢ s6 phu thudc vao trang thdi bé mat day din (v6i day din nhiéu sci
m, = 0,83+0,87);

m, — hé 50 phu thude vao diéu kién thdi ti€t (thdi tiét khé m, = 1; thoi tiét dm, m, = 0,8).

Néu di¢n 4p pha nho hon dién dp gidi han thi s& khong ¢ hao tén vang quang, lic dé

g,=0
* Dign dan phdn khdng hay dung ddn
B=b,./
véi b, = 7’38 107, S/km (3.9)
l b
g f,

Cong sudt phan khéng do dudmg day sinh ra
Qc = Ub,.f; (3.10)

U - dién 4p dinh mifc cha duomg day.
1.1.2. My bién dp
a. Mdy bién dp 2 cudn day

* Dién tro clia mdy bién 4p duge xdc dinh dita vao cdc tham s co ban cho trong ho
chi€u clia may

2 2 )
R, = AszUnm 0 Zy=UUm s X = 77 k7.0 (3.11)
S 1008 5.

trong d6: AP, - hao t6n cong sudt ngdn mach cha may bién 4p, kW
Uy - dién 4p ngdn mach clia mdy bién 4p, %;
Sasa - €Ong sudt dinh mitc cha mdy bign 4p, MVA;
U, ga- dién dp dinh mifc clia mdy bién dp, kV.
Vi cac mdy bi€n dp cong sudlt 16n, gid tri cha X 141 16m va ¢6 thé coi Xp = Z,.
* Dién dan tdc dung clia méy bién dp dugce xdc dinh theo biéu thic

GBz_Azf’L,S(Sim) (3.12)

UnIiA
* Dién dan phdn khdng xdc dinh theo biéu thic
BH=IL%_'S_-R_A,S; (3.13)
100.U2,,

86



b. May bién dp 3 cugn ddy

Vi mdy bién 4p 3 cuén day cde tinh todn ciing tuong tu nhu mdy bién dp 2 cudn day,
chi khéc 12 su phan b cong sudt giiia cdc cudn day cao, trung va ha dp C/T/H theo cdc ty 1¢ khic
nhau: thudng la 100:100:100; 100:100;66,7 va 100:66,7:100.

V&i phurong dn dau dién tré tac dung cﬁg cédc cudn day cao, trung, ha tuong iing la
R, =R; =R, =0,5R;

Vi phuong dn thit 2 dién trd tic dung cia cdc cudn day cao, trung, ha tuong (ng la
R, =R, =0,5R; vaR,=0,75Rg

V@i phuong 4n thit 3 dién tr6 tac dung cha céc cudn day cao, trung, ha tuong tng la
R, =R, =0,5R; vaR, =0,75R;

Pién dp ngin mach cia cic cudn day duge xdc dinh theo biéu thic
Uy = (Uier+Uscn-Usr)
U = (UertUrn-Usen) (3.14)
Uy = (Uit Uiri-Uger)

Ucrs Useas Ugrs - dién dp ngan mach gitta cdc cudn day: cao-trung; cao-ha va trung-ha.

1.2. So do thay thé cia mang dién

1.2.1. So dé thay thé cia duong ddy

A LT

R R
BT G/2 BT 62 T BN B3
a, b,

Hirh 3.1. So 48 thay th€ cOa dudng day :

a, dudéng day cung cip > 110 kV:b, dudng day cung
cap , 110 kV; ¢, dutmg day phan ph6i 6+35 kV; ¢ R X
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1.2.2. So do thay thé’ mdy bién dp

So d6 thay th€ mdy bién 4p 3 pha 2 cuon day c6 thé biéu thi duéi dang hinh T hoidc hinh

IT, trén hinh 3.2, 1a so d6 thay thé mdy bién 4p dudi dang hinh T.

R X R

Bg/ B/ Bg
Gg/ G/ B G
-B ) B )

T — T —

a)

Hinh 3.2. S0 d6 thay the mdy bién dp :

a. So dé hinh IT;. b, sg dé hinh T.

1.3. Tinh toan mang dién

1.3.1. Hao ton dién dp

a. Hao 16n dién dp trén ducng ddy

yo PRAQX 5y PX-QR
U U,

n n

trong d6: P, Q - cong sut tdc dung va phan khdng truyén tat trén dudng day;

U, - dién dp dinh mifc cia dudng day.

(3.15)

- B¢ léch dién dp tai cusi dudng day 12 hiéu gilta gid tr1 dién dp thuc t€ tai diém nay U,

vét dién dp dinh muic cla lwéi tinh theo phan tram.,

_U,-U

v =100%

n
* D6i voi duong ddy cé nhiéu phu 1di

Hao t6n dién dp tdng cong la:

38

(3.16)



AU= UL[Z PR, +3 QiX-_] (3.17)
i=l i=l

* K dudng ddy c6 phdn nhdanh:

Hao tén dién dp trén doan day AB duge xdc dinh

AU

SBR QU (3.18)
U

Hao t6n dién dp trén doan day BC:

AU, = PRz + QX (3.19)
U - AU,

Hao t6n dién 4p trén doan day BD :
AUy, = PR, +Q:X;
U-AU,,
* Dot véi duong ddy cung cdp:
(P+Py, )R + (Q-Q)X
U

n

AU = (3.20)

trong d6: P, —hao t6n ving quang.
* Mang dién khong déi xitg cé phy tdi mdc theo hinh sao

Thanh phin hao t6n dién dp tdc dung va phan khdng trong pha A xdc dinh theo cong
thitc:

AUp= 3 (IR + [l - 0.5 (g + 1 )] Ro;
AU, = i (La X+ [T,4 - 05 (Ip + LX)
trong dé: R, Ry X, X;~ t]hémh phén tac dung va phan khang cta dién trd day pha va trung tinh
n — s& doan day;
I;, I; — thanh phén tic dung va phan khang clia dong dién chay trén cac pha.
Téng hao t6n dién 4p pha A
AU,= AU, +AUZ,
Tuong ty nhar vay, ta c6 thé tinh duge hao t6n dién dp cha pha B va C:

AUrB = Z (IrB R+ [IrB N 0,5 (Ir(_ + IrA )] RT)
|
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AUgp= 3 (Lo X+ [L-0,5 (e + Ls )JXy)
1

AUc= 3" (IR + [Ic-05 (Iy+ Ly )IRy)
1

AUe= 3 (e X+ [le- 05 (L + 1L, )]Xo)
1

*. Mang dién khong doi ximg c6 phu tdi noi tam gidc

Thinh phdn tdc dung va phan khing cta hao tén dien dp

AU,y = Z ([2Lxs + 0,5 {Lpc + Lca)IR)
1 .

AUz = 3" ([2Lan + 0,5 (Lpe + Liea )] X)
1

AU o= y AUfAB + AUiAB

Tuong ty nhu tren, tinh duge hao t6n dién dp gifia cic pha con lai:
AUpc= 3, (2Lac + 0.5 (Lag + L)IR) Y ([2Lac + 0.5 ( Tiag + Le)IX)
1 1

AUg, = i ([20Lca + 0,5 (Lag + Lgo)] R)+jz ([2Lica + 0.5 (Iiap + L)1 X)
I [

b. Hao 10n dién dp trong mdy bién dp

Hao tén dién 4p trong mdy bién 4p ciing duoc xdc dinh trong ty nhu d6i véi duong day
theo biéu thiic

AU = PRs +QXy (3.21)

U

1.3.2. Hao tén cong sudt
a. Hao t6n cong sudt trén duiomg day
* Duong day cé mot phu tdi
2 2 2
APy =3(——yR=S g PT1Q%p (3.22)
J3u U2 U2

Hao t6n cong suflt phan khang c6 gid trj 1a:



AQu=3PX =3I + I X; (3.23)

SZ P2+Q2
hay AQdd:FX: i

X, (3.24)

trong d6: S — cong suat truyén tai trén dudng day, kVA;
R va X - dién trd clia dudng day, €,
U - 12 dién 4p 14y bing dién ap dinh mic U,, kV.

*Duong day cé nhidu phu 1di
g day pht

2 i
i=1 n i=| n

n 2 i n 2 2
AS;s = ZP'-_UT?QLRi ﬂzmx; (3.25)

b, Hao t6n cong suat trong mdy bién dp

Téng hao tén cong suét trong mdy bién 4p 1a:

S I,S,  U,S
APy, = AP, + AP, ( )2-. AQpy="1Lt 4 ¢ (3.26)
nBA 100 1008 g,
S — cong sudt truyén tai qua may bién dp .
1.3.3. Tdn that dién ndng
a. Ton that dién nang trén duong day

1 - thisi gian hao tén cuc dai, c6 thé duge xdc dinh bang cong thitc thyc nghiem Kezevit:

1 =(0,124 + T,.10"* )*8760; (3.28)
b. Tén thdt dién ndng trong mdy bién dap

S 2

AAp, = APt + AP, ( )T, : (3.29)

~Soma
trong d6: AP,, AP, - hao t8n céng suit khong ti va hao tén ngén mach clia bién ap;
¢ - thoi gian 1am viéc clia mdy bién dp;
T - thifi gian hao t6n cong sut cyc dai.
Trong trudng hqplcé n may bién 4p gidng nhau tht
RS
n

nBA

AAg, = AP+ ¥ (3.30)
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1.4. Phuong phip chon tiét dién day din trong mang dién
1.4.1. Chon ti¢t di¢n ddy ddn khong doi ciia duong ddy theo hao ton dién dp cho phép

Trudc hét cho x, mét gid tri trong khodng (0,35+0.4 Q/km) vi xdc dinh thanh phin phén
khing ciia hao t6n dién dp cho phép

AU, =§3—S"x—° (3.31)

Xdc dinh thanh phan tdc dung ctia hao t6n dien 4p cho phép
AUy = AU, —- AUy
Tiét dién day dan khong déi tren toan dudng day duge xdc dinh theo biéu thic

Zii

F=_T " _ (3.32)

trong d6: P; — cong sudt tic dung trén ddan day thir i, kW;
I; — chifu dai doan day thir i, m:
U - dién dp dinh mic cha dudng day, kV;
AUy — thanh phin tic dung ciia hao tén dién dp cho phép, V;

Y - dién dén cha vat lieu, Q.m/mm?’ (d6i v6i day nhom y = 31,5 va day déng y=54).

Can cif vao gid tri ciia 6i€t dién tinh todn F dé lva chon day din ng véi thang tiét dién
gan nh#t vé phia trén, sau d6 kiém tra lai hao tén dien ap thue & clia day dan vira chon.

1.4.2. Xdc dinh tiét dién ddy ddn theo chi phi kim logi cuc tiéu
a. Duong ddy khéng phdn nhénh

Tiét dién cta dudng day khong phan nhanh gém nhiéu doan duge xdc dinh trude hét tr
doan day cudi ciing (doan thit n):

=
Fu= 70 AU, Zl\/— (3.33)

P, — cong sudt tic dung trén doan day thu n,
Gid tri cta AU, ciing duge xdc dinh tuong ar nhu & muc 1.4.1.  trén.

Tiét dién clia cac doan day khc theo biéu thic
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F.=F, P (3.34)
P, _

b. Dot vai duong day phdn nhdnh

Truée hét xdc dinh thanh phdn tdc dung cda hao ton dién 4p cho phép trén doan day
chungtheo biéu thiic

AU,

AU, = (3.35)
Tiét dién day din trén doan ddu duge xdc dinh
R, —teh . (3.36)
Y UAU,

P, va [, 1a cong sudt tdc dung chay trén doan day chung va chiéu dai cta nd.

Chon day din c6 tiét dién gdn F, nhat vé phia trén va xdc dinh thanh phan tic dung cla
hao tdn dién dp thire t& trén doan day ddu

P,.r,.l
Thanh phdn tic dung ctia hao 16n dién dp cho phép trén cic doan day phan nhinh
AUy, = AU, — AUy,
Ti&t dien day dén cla cdc doan day phan nhdnh duge xdc dinh tuong tu theo bidu thike

P, P,
= th vaF, = 22
v UAU, 7.UAU ¢,
trong d6: P, /, — cong suit tdc dung va chiéu dai cia doan day phan nhanh thit i.
1.4.3. Xdc dinh riét dién thay ddi cia duomg ddy theo mdt d¢ dong dién khéng doi

Phirong phdp xdc dinh tiét dién day dan theo mat do dong dién khéng déi duge 4p dung
khi thoi gian st dung cong suét cuc dai Ty nho.

a. Duong ddy khong phdn nhdanh

Cic buée tinh todn xdc dinh AUy tuong ty nhu cdc phuong phdp khdc, sau dé xdc dinh
mat d6 dong dién khong ddi theo biéu thiic
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S S S . (3.37)
\EZli COS,
1

i
trong do: cosg; - hé s8 cong suét tuong tng & doan day thi .
V6i mat do dong dién J, ta xdc dinh duoc tiét dién day dan trén céc doan:

I, | I
LE="2, ;F =2 3.38
1777 B ( )

Fl =
1.4.4. Chon tiét dién day ddn theo dong dién cho phép ciia ddy ddn
Theo phuong phdp nay ti€t dién day dn dugc chon theo didu kién

Il\r’ = IUP

Ly - dong dién cho phép \mg véi timg loai day din, phu thuéc vao nhiét do dot néng cho
phép clia chiing.

1.4.5. Chon tiét di¢n ddy ddn ciia mang dién chiéu sdng

M,,
= (3.39)
AU %.C

trong d6: M,, - tdng momen quy ddi ciia tit ca cde nhdnh, duge xdc dinh nhur sau:
qu =IM; + ZaM;; (3.40)
trong dé: M, - momen Itéi clia cdc nhdnh c6 cling s6 luong day din véi dudng truc chinh;
M, - momen téi ctia cdc nhdnh ¢6 s6 lugng day din khic véi nhém trén:
M =Pl - momen tai;
AU,% - hao t6n dién dp cho phép, %;
C= YU, 10° - b6 phusthude vao il nic mang dién, duace chotrong bing 4pLBT:
a - h¢ s6 quy ddi, phu thuoc vao keét cu clia mang, cho trong bang 5.pl.BT.

1.5, Kiém tra mang dién khi mé may dong co

AUg= _ZotZy o0 (3.41)
Zp+Zy+2Z,

Zy- 12 t8ng 116 clia may bién 4p, c6 thé xic dinh theo biéu thic:
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U% U
= k% *n 3.42
100 /31, (3:42)

trong dé: U,%- dién dp ngin mach phdn trim clia mdy bi€n 4p ;
U, I,- dién 4p va dong dién dinh miic;
Zy- 16ng 11 clia dudng diy cé thé xdc dinh theo cong thifc:
Zy = (1p + jxoll =2yl ()
Z,.- tOng trG clia dong co khi m& mdy:

U
pe— (3.43)
“ J31.K,

K, - bdi s6 dong dién md may cia déng co.

Gidtri A U,, phai nhé hon 40%.

Trudmg hop dQng co dién duge cung c4p tit may phdt déng bo qua dudng day thi hao t6n
dién dp tinh theo biéu thic: '

AU, = _ Zm*t2a 00 (3.44)
Zmp +de +Zd\.‘
Z.p - tOng trd cia mdy phat.
U
Zop = ——=——; (3.45)
" BLK,,

K... - boi s& dong dién ngin mach ctia mdy phdt dién.
2. BAI GIAI MAU

Bai 3.1: Hay xdc dinh cdc tham s6 hé théng va so d6 thay thé coa dudng day 10 kV ¢6
day dan 12 AC-50, chiéu dai ! = 25 km, khoang cdch giita cdc pha ]a 2 m. Pudng kinh trung binh
cha day AC-50 1a 9,6 mm. (r, = 0,48 cm).

Gidi: Dién tré tic dung trén mot don vi chiéu dai

p 1000 1000
== = =0,631, O/km
"TFETGF  317.50 k
Suat dién trd cam khdng
X, = 0,144lg Dy + 0,016 =0,1441g g‘;—i% +0,016= 0,41Q/km;
rd . k]
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Khoang cdch trung binh giita cdc pha R X

D= 3D,D,.D, = ¥2.2.4=25m | | ‘

Bién tro cia dudmg da
' g cdy Hinh 3.3. So d6 thay thé mang

R=r,/=0,631.25=15775Q . dién 10kV.
X =x,/=04125=1025Q.

Bai 3.2: Hay xdc dinh cdc tham s6 hé théng va so d6 thay thé cla duong day 110 kV ¢6
day dén 1a AC-70, chiéu dai / = 65 km, khoang céch giira cac pha 1a 4 m; cdc hé s6 m=0,85; m,
= I va 8 =1; Budng kinh trung binh clia day AC-701a 11,4 mm, hay r, = 5,7 mm.

Gidi: Dién trd tdc dung trén mét don vi chidu dai

p 1000 1000

1% = 0,45, Qfk
F yF 31770 m

[}
Suft dién tré cam khing

D 504
X =0,144lg —+0,016 =0,144lg —— + 0,016 = 0,44 Q/km
I, 0,57

Khoang cich trung binh giita cdc pha

D, = {D,,D,;D = ¥4.4.8 =504 m = 504 m
bién trd cla dudmg day

R=r,/=04567=30,15Q

X - Xo-l = 0,43.67 =29,48 Q
bién 4p gidi han

D
U,, =489.m,m 8.r,1g=" = 489.0.85.1. 1.0,57.1g-3% =698 kV

rd L
m, =0,85; m, =1 va § =1; (theo diéu kién clia dudng day)
Khi day din duge maic theo chiéu ngang thi dién dp giGi han & pha gita la

Uy = 096.U,, = 0,96.69.8 = 67 kV

& pha bién: Uy = 1,06.U,, = 1,06.69,8 = 73,9 kV
.y 110
Di¢ndppha U= f =635,kV<U,, =67kV
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do d6 khong ¢6 tdn thét vang quang, g, =0 —_—1 T T

X4c dinh gid tri dung dén R X
' . TTBR2 -
by =28 jg6 =198 (56 B/2
D, 504
lg lg
r, 0,57

B = b,/ =2,57.10°%.67= 1,72.10*, sim.

Bai 3.3: Hay xdc dinh cdc tham s6 hé thdng va so do thay thé cta dudng day 220 kV ¢6
day dan la ACO-240, chiéu dai / = 183 km, khoang cédch giita cdc pha 14 8,3 m, cdc hé sé m, =
0,86; m,=0,8 va & = 0.,9. Budng kinh trung binh ctua diay ACO-240 ta 21,6 mm,, hay r, = 10,8

mm
Giai: Di¢n tré tic dung trén mot don vi chiéu dai

p 1000 1000
W= = = =1, 3' Q)
' F «F 31,7.240 0. fkm

Suat dién trd cam khing

D 1033
X, = 0,144lg = + 0,016 = 0,1441g o5t 0,016 = 0,445 Q/km;
I'd s

Khoang cdch trung binh giifa cic pha

D, =% D12 D23 D31 = 3/8,3.8,3.16,6 = 10,33 m= 1033cm
bién trd cia dudng day

R=r,1=0,130.183=2]1 Q

X =x,./=0,445.183 = 81,48 Q).
Pién dp gidi han

D
U, =489m,mbdr, lg "= 48,9.0,86.0,8.0,9.1,08.lg% =97,43kV,
£ 1,08

I, .

m,=086; m=08vad=0.9 ((heo.diéu kién cta dudng day)

Khi diy dan dugc méic theo chiéu ngang thi dién dp gi6i han & pha giita 1
U =0,96.U,, =0,96.9743 =93,57 kV

Gphabién: Uy, = 1,06.U, = 1,06.97,43 = 103,32 kV
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Diendppha  U;=2220 =127 KV > U, =97.43kV

V3

Do d6 hao t6n vdng quang l1a

0,1
AP, = 8\F(U gh)2=0’18 L9 (12? 97,43)" =5,64kW /km ;

5 0,9 ¥1033
AP,
g, =_G;_:-10_3 = 564 107 =116,5.10" = S/km;
Xdc dinh gié tri dung din __:'_f;h [
R
by = 20 107 =128 16 - L L
]g Dlh lg 1033 —_— G2 B—_ G2
N 1,08 B

=2,542.10* S/km

G =g,/ =116,510"183=21315.10% sim
Hinh 3.5. S0 d6 thay thé mang dién 220kV.

B =b,/=2,542,10°.183= 465.10°, sim

Bai 3.4. Hiy xéc dinh su thay d6i dién urd phan khang cha dudng day 220 kV véi day
din méc theo chiéu ngang khoang cich giita cic ddy dén la 8,3 m, néu thay vi ding day
ACO-600 nguoi ta xay dung 2 day ACO-300 cho mbi pha, khoang cdch gitia cdc day dan nay 1a
35 em.

Gidi: Khoang cach trung binh giita cdc pha
D, = \/Dlz D23 D31 =1,26.D = 1,26.8 = 10,33 m= 1033 cm
Suit dién trd cam khing

=0,1441g "‘+0016 0144lg 11—63€3+0016 0,417 Q/km;

L W)

Xdc dinh gid tri dung dén

b, = ?’38 1070 = 71323 10°% =2,72.10°° Sk
g ® lg
r, 1,65

Ban kinh dang tri khi thay 2 day cho méi pha

o= Yral’ =J1,6535"" =76 cm
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Vay dién trd cam khdng va dung dén chia dudmg day phan pha sé la:

- D 103
X’y =0,1441g = 1+ 0,016 =0,144lg ~—3 +0,016 = 0,322 O/km:
I, 7,6
, 7.58 6 7,58 6 ¢
b = - . = = .
o D, 10 1033 10 357.10
tg ! Ig
I, 7.6

So v6i dudng day khéng phan pha thi gié trj x, gidm, con b, thi ting

Ax,= 27 =032, 00 53969
0,417

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

Bai 3.5. Hay xdc dinh cdc tham s6 clia so d6 thay thé mdy bién 4p 2 cudn day loai TM-

5600735

Gidi: ERB Xe
Theo bang 15.pl [1] ta tim duge cdc gid tri: ]
S,sa = S600 KVA; U, = 38,5 kV: Ga ?BB

. AP, = 57kW; AP, = 18, 5kW : ' —
I,=4,5%; U, =7,5%
Di¢n 1ré cua may bien dp Hinh 3.6. S0 d6 thay the mdy bién dp 2

AP U,  57.385%.10° cuon day.
2 385210
R}i= kj nBA g - =2,694Q
S2,. 56007

_ U,Ups,  7.5.385°.10°
100.S,,,  100.5600

Xo= \Zp' —R,% = 19,852 —2,6947 = 19,670

Dién din tdc dung clla may bién dp

Zy =1985Q

_ AP, _ 185

=913,58.10*8S
U, 385’

Dién ddin phdn khdng xédc dinh theo biéu thic

b Jo%Swy _ 455600 o
"7 100.U%, 100385 '
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Bai 3.6. Hiy xdc dinh cdc tham s& cia so d6é thay thé may bién ap 3 cudn day
121/38,5/11 kV loai may TMTS5600/110; Ty 1& cong suat giita cic cudn day 1a 100:100:100

Gidi: Theo bang 15.pl[1] ta tim dugc cic gid trir S5, = 5600 kVA; U, = 121 kV;
AP, =32 kW; AP, =695kW ; L,=4.8%: Ug.y=17%: U, = 10,5%; Uy, = 6%:

Dién tré tac dung ciia mdy bién dp

2 2 3
R, - AszUnBA =69,5.1212.10 3245 O
S2.. 5600

Tir ty 1 phan bo cong sudt giita cdc cudn diy c6 thé tim duge dién trd tic dung tuong
tmg cla cdc cudn day la

R, =R,=R;=05R=0,532,45= 16,.225 Q
Xac dinh dién 4p ngan mach cia cdc cudn day
Use = 0.5.(Uer+Usen-Uyra) = 0.5.(17410,5-6) = 10,75%
Uy = 0,5.(UcrtUpr-Ugen) = 0.5.(17+6-10,5) = 6,25%

U = 0.5.(Uie st Uin-Usen) = 0,5.(10,5+6-17) = -0,25%
Pién trd cam khang clia cdc cudn day cao, trung va ha the
U, U, 10,75.121%10°

Ze= = =281 Q;
“7 1008 54 100.5600

Xe=ZL-R2 = {281° -16,225° =280,59 Q

U,,Upsa _ 6,25.121%.10°
100.S 5, 100.5600

Zr= =1634Q;

Xr=yZ2 ~R2 = 163.4° - 16,225° = 162,6Q

U,;Ujsa _ —025.121%.10°
" 100.S 5, 100.5600

=.6540; X, =Zy=-6,540Q

le

Dién ddn téc dung cha mdy bién dp duge xic dinh theo biéu thiic

A 2 05100,
UrlBA 21

B

Dién dén phdn khdng xac dinh theo biéu thiic
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1,%S5a _ 48.6300
_ 1o%Sm 48630016153 005
100.U%,, 100.121°

3]

Nhan xét; Cac gid i coa dign wd Z va X chénh nhau khong déng ké, nén trong thue &
6 thé col Xps = Zpa

Bai 3.7: Hiy xac dinh cdc tham s& ciia so do thay thé may bi€n dp 3 cudn day
220/22/11 kV loai mdy loai TMT-40000/220; Ty l& cong sufl gitrd cdc cudn day la
100:100:66,7.

Gidi:

Theo bang 15.pl(1] ta tim dugc cdc gid tri: Sy, = 4000 kVA: U, =230 kV;, AP, =41
KW: AP, = 135kW; Ig= 11.1%; Uyer = 12.5%; Ugey = 22%; Uyrn = 9,5%:

Dién rd tdc dung clia may bién dp

U? 5.230%.10°
R = Asz wa _ 135230 210_:7,94 0
S2ea 40000

Tir ty le phan bd cong suat gifta cac cuon day c6 thé tim dugc dién tré tdc dung tuong
{tng clia cdc cudn day 1a '

R,=R,=05R=05794=3970Q
R,=075R=0,75.794=5955Q
Xac dinh dién dp ngan mach ciia cde cugn day
Upe = 0,5.(UserUien-Ura) = 0,5.(12,5+22-9.5) = 12,5%
Upr = 0,5.(U,crtUirp-Uscn) = 0.5.( 12,5+9,5-22) = 0%
Uy = 0,5.(UicyitUsry-Uker) = 0,5.(22+9,5-12,9 =9,5%
Pien trd cim khédng ctia cdc cudn day

. U, U 12,5.230%.10°
€ 10085  100.40000

=16531Q

U,,U: 5.230%.10°
%, = YV 93230410 _ 155637
10055,  100.40000

U, U,  0230%.10°
Xu= = =0;
1008 4,  100.40000

Di¢n ddn tdc dung cia mdy bién ap duge xdc dinh theo biéu thite
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Gy=t =3 ;00 s
Uy 230

Dién ddin phdn khdng xac dinh theo bidu thiic
 Lo%S _ LLADO0O oo

100U2,,  100.230°

Bai 3.8. Hiy xdc dinh hao tdn dién dp trén dudng day 22 kV 1am béng day din AC-70
dat 47 km, cong suat truyén tai trén dudng day 1a S = 340 +j 225 kVA.

Gidgi:  Theo bing 17.pl [1] ttng v6i ma hiéu day dén AC-70 ta tim dugc r, = 0,46 vi x,
=0.395 O /km;

Xac dinh hao ton dién 4dp theo biéu thic

AU = P L Qx, _ 360.0,46 ;2235.0,395 47 = 552,00V

Tinh theo phdn tran gid tri dinh mic
-1
AU% = AU~100 = 552i’-&m(}: 2,51%
U 22

n

Bai 3.9. Hay xdc dinh hao t6n dién 4p cuc dai trén dudng day phan nhinh 22 kVvéi s6

ligu nhu sau:

Phu tdi tai diém B 1a S; = 385 + j 326 va tai di€m Cla S, = 268 +j 210

B

Doan day OA | AB | AC /l
A

Sg

Day dan AC 70 50 35, O—

o

Chi€u dai, km 15 12 21

Gidi: Tra bang 19.pl. phu luc [1] ta tim dugc
Se

Boan day OA AB AC
r, Q/km 0,46 0,65 0,85
X, € /km 0,382 0,392 0,403

Hinh 3.7.50 d6 mang dién bai tap 3.9,

Xdc dinh dong cong suat trén cic doan day:

Déng cong sudt trén doan OA
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bang. Hao ton dién p trén doan OA dugc x4c dinh theo céc bicu thitc

AUg=

Pr, +Qx, | 653046+5360,395

22

2= 279,337V,

Tinh tuong tu cho cic doan khdc, két qud bi€u thi trong bang sau

P, = PitP-=385+ 268 = 653 kW, tinh tuong tr ta dugc  Qy, = 536 kVAL

Dong cong suat trén doan AB: P, =Py = 385 kW, tinh todn twong ty, k& qua ghi trong -

P. kW | Q,kvAr | U, kV L, km | £, Qkm | %, &/km AUV AU%

AB 385 326 22 15 0.65 0.403 260.645 1,18
AC 268 210 22 21 0,85 0.414 300,434 1.37
0A 653 536 22 12 0.46 0.395 279.327 1,27
579.761 2,64

Téng hao t6n dién dp AUz = max[AUq+AU g [AUG+AUL] = 279,327 + 300,434 =
579,761V

AU 579,761.107°
——22——100= 2,64%

AU% =—100 =
U

n
Bai 3.10. Hiy xdc dinh hao t6n dién 16n nhat trong mang di¢én chi€u sdng 3 pha dai
320m c6 phu tai khong doi xing méc theo hinh sao, biét dong dién chay trén cdc pha la
. =23A, I, =20A va I, = 17A day pha duoc lam bang day A.35 va day trung tinh Ja  A.25.
Gidi :
Trude hét ta xdc dinh dién trd cia dudng day
' R =1,/ =0,92.0,32 = 0290
Ry=ryl=128032= 0410

Hao t6n dién 4p trén cic pha

AU, =LLR+[[,-05(s+ 1) Ry= 23.0,29+[23-0,5(20+17).0,41 = 8,61 V
AUg=IaR+[I-05(0, + )] Ry = 20.0,29+(20-0,5(23+17).0,41 = 5,89 V
AUq= LR+ {Ic- 0,5 (Iy + I, )] Ry = 17.0,294[17-0,5(20+23).041 = 316V

Nhur vay hao tdn dién dp 16n nhat s& 1 AUy, =AU, = 8,61
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AU

AU% = 25t g B8
U 22

l100: 391%
0

Bai 3.11. Hay xac dinh hao t6n dién dp 6n nhat trong mang dién 10 kV véi phu tai
khong déi ximg ddu theo hinh tam gidc. Cong suat cha cdc diém tai S, = 68 kKVA., S, =120va S,
=2[0kVA h¢ 56 cosg = 0,8 dudng day duge thyc hién véi day AC-35. Diém tdi | méc giifta pha
A va B, diém tii 2 dugc mic gita pha B va C diém taj 3 — pha C vi A; Chiéu dai cac doan day
twong tng la/, =4,3km, /,, =2,5 va by=27km

Hinh 3.8. So d6 mang dién bai 3.11,

Giai: Theo md hiéu day din AC-35 tra bing dé xdc dinh r, = 0,85 va x, = 0.4 (/km
(bang 17.pl[1). Dién tré& cita doan day 01 dugc xdc dinh theo bidu thitc

Ry =1y =0,85.43=3360: X=Xl =0443=1720
Tinh todn tuong tu cho cdc doa khdc, két qua ghi trong béng
Xdc dinh phén téc dung va phin khang ciia dong dién céc diém tai

2eov0 GBOB s iav 1, =Siine 6806, oo
U 10 U 10

I:'I =

Tinh todn tuong tu cho cic diém tai khdc, két qua ghi rong bang

Dién trd cdc doan day, Q Dong dién cua cic diérn 1ai , A
RU | R 1z RE] X{]l XI 2 XZ] Ir.-\B lrl![‘ Ir(‘f\ IIAB Ix LS Ix(_'a\
366 2,13 | 230 | 1.72 1,00 1.08 544 9,60 1680 | 4,08 71,20 12,60
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Thanh phan tic dung cia hao ton dién dp
AUpp= Y (Rigw+ 0.5 (i + lea TR =
= (12.5,44+0.5(9,6+16,8}}.3.66+0,5.(9,6+16.8).2,13 =116,06 V
AU s = Y ([2igas + 0.5 (ixpe + ixca)] XD
.

=(2.4,08+ 0,5(7.2+12,6)).1,72+ 0,5(7,2+12,6). 1 =409 V

AUpp= JAUZ; + AUZ g = /116,067 4097 =1238 V
AU e = Z ([ 2isne + 0.5 (ipan + isc)JR) +_]Z (i + 0.5 Clan + c)IX)
= (2.9.6+0,5(5.44+16,8)) 3,66+ (2.9, 6+0,5.16.8).2.13 = 231,89V
AUpse =" (12igpe + 0.5 (aan + 1ac)]X) =
= (I2.?,2+0,5(12,6+4,08)). 172 +(272+05.12,6).1 +2.7,2.1,08 =
=8184V |

AUpe= AU + AU, = 231,897 +81,84° =24591 V
AUca= Y (Zica + 0.5 Cioan + )] R)
= (2.16.840,5(9,6+5,44)).3,66 + (2.16,8+0,5.9.6)2.13 + 2.16 823 =
= 246,58
AUyca =) ([2ikeat0,5( aptneIX)
1

= (2.12,6+0,5(7,2+4,08)).1,72 + (2.12,6 +0,5.7,2).1+2.12,6.1,08 = 7,03

AUga=A/AUL, + AU, = /246,587 +87,03* =261,49 V
Hao t6n dién dp 16n nhat

AU, 100 261,49.100

AUcs = AUcn% = -
A U 10.000

=2,61%

Bai 3.12. Hay xic dinh hao tén dién 4p trong mdy bién dp TM-630/22, biét cong suét
truyén tai trén dudmg day 1a S = 460 +) 375 kVA.

Gidi:
Theo bang 12.pl [1], tng v6i mdy bién dp TM-630/22 ta tim dugc AFy = 8.2kW:
U=4,0% .

Dién trd ciia mdy bién 4p
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AP Ujs, _ 82227.10°
S2. 630°

BT

2 2 3
7, Ul _422°10°
1008, 100.630

= VZs' -Ry® =4/30.737 - 107 =29 Q

Xdc dinh hao t6n dién 4p theo biéu thitc

PRy +QX; 460.10+37529
U - 22

AU =

=704,38V

Tinh theo phén tran gid tri dinh muc

AU 552,09.107°
AU% = ——100 = "= 100 = 3 96%
‘U 22 ‘

n

Bai 3.13: Hiy xdc dinh hao t6n céng sudt va dién nang trén dudng day 10 kV 1am bang
day dan AC-70 dai 9,5 km, cung cdp cho mét nha mdy ¢6 phu (aj tinh todn 1a S = 550 kVA ,
(hinh 3.9), hé s6 cong sudt cos ¢ = 0,8. Thoi gian sur dung cong sudt cuc dai Ty, = 5200 h

Gidi: V&i day AC-70 tra bang 19.pl.[1] ta tim duogc ]

r,"=0.46 va x,=0,395 Q/km O~ l
Hao ton cong sudt Me dung duoc xdc dinh Hinh 3.9.So d6 mang dien ~ §
2 bai tap 3.13.
2 550
ap= Sy =22 = 1322 kW
UZ
82 2
AQ= Xl = 5150%0.395.9,5‘10--‘ = 11,35 kVAr

Vay AS=1322+j11,35kVA

Thoi gian hao tén cuc dai
T=(0,124+ T,,..10" %8760 = (0,124+ 5200.10"*’8760= 3633 h -
AA = AP.t=13,22.3633 = 48026,7 kWh.

Bai 3.14. Hay x4c dinh hao t8n cong su4t va dién niing trén dudng day 110 kV lam bing
day diin ACO-120 dal 85 km, cung c&p cho phu tai tinh todn 13 S = 15 MVA | hé s6 cong sudt
cosp =0,85, Thoi gmn st dung cong suft cuc dai Ty, = 5200 h.
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*Gidi: Tir ma hiéu day dan ACO-120 ta tim duge r, =027 ; 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

D6i v6i mang dién cung cdp tir 110 kV tr& 1én, dién dung giita cdc pha va dét ¢6 gid trl
rit dang ké nén khi tinh todn cén xét dén thanh phan cong sudt phan khing do dudng day sinh
ra. Cong sudt phan khing do dién dung clia dudmg day sinh ra dugc xdc dinh theo biéu thite

Qc=U?b,/ = 110%.2,73.10°.85 = 2,82 MVAr = 2820 kVAr

Gid tri cong suat nay & cudi dudng day bang nira gid tri cha Q tic 1a Qc, = 282072 =
1410 kVAr.

Cong suit phan khdng truyén tai trén dudng day cé xét dén cong sudt do dién dung sinh
ra sé 1a

Q,=Q-Qy=7902 - 1410 = 6492 KVAr

Hao tén céng suat tic dung duge xac dinh

P? +Q? 12750% + 6492 ° .
AP= — Sl = ~ " 0,27.85.107 = 388,29 kW
U 110
P?+Q? 127502 2
AP = ~U2—Qrof - 2750“;:5492 0,0,415.85.10" = 655,94 KVAr

Vay AS= 38829 +j65594kVA

Thai gian hao t6n cuc dai

1=(0,124+ T,,.. 10?8760 = (0,124+ 5200.10° ¥?8760= 3633 h
AA = APt = 388,29.3633 = 23590 MWh.

Bai 3.15. Hay xéc dinh hao tén dién 4p trong mang dién gém dudng diy lam bang day
din AC70 dai 14 km vA mdy bién 4p TM-630/22 cong suit truyén tai trén dudng day 12 S = 460
+] 375 KVA.

Gidi: Theo bang 17.pl [1] img v&1 ma hiéu day din AC70 ta tim dugc r, = 0,46 va x, =
0.395 Q) /km va theo bang 12.pl [1], tng v6i mAy bién dp TM-630/22 — AP, = 8,2 kW; Uy =
4,0%

$=P+Q 22kV 04KkV
Dién trd clia duong da |
i g o}
Rd = r(].l" = 0,46.14 = 6,44 Q anh 3.10. SZ, U2

So dd mang dién bai tap 3.15.
Xi=%,1=0,395.14=553Q
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Xdc dinh hao ton dién 4p trén dudmg day
PRy +QX, 460.6,44+375.5,53

AU =228,92 V=023kV
U | 22
Hao t6n cong sufit trén duong day
2,02 460° +375° _
ap= QR 76,4410 = 4,60 kW
u* 22
2 2 2 2
aQ= T2 x0T+ 3T s 1070 =400 kVAL

227
Gid tri cOng sudt tai cu6i dudng day
. P2'= P - AP = 460 — 4,69 = 455,31 kW
Q, = Q- AQ =375-4,02 = 370,98 kVAr
Gia tr] dién 4p cudi dudmg day :
U,=U-AU,=22-0,23=21,77kV
bién tro ciia may bién dp

2 2 3
_ Aszunm _8222 :.110 oG
s2, 630

Rp

2 2 3
z,= Uil 4228000 oo
100.8,,,  100.630

Xp= JZp' -Ry’ =430,737 -10 =290

Xdc dinh hao t6n dién 4p theo biéu thic

P, Ry +Q, X, _ 45531.10+370,98.29
U, 21,77

AU =

= 689,69V

Tong hao t8n dign dp
AUy = AU, + AU, = 228,92 + 689,69 = 918,61 V
Tinh theo phan trim gid tri dinh mac

U -3
AU% = _A_l[)() = M100=4,13%.
U 22

Vi du 3.16. Hay chon tiét dien day din cho dudng day ha ap 0,38 kV dai 0,46 km, biét
hao t8n dién 4p cho phép la AU, = 5,5 % ; cong sudt truyén tai S = 34 kVA . hé s8 cosg = 0,8;
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du kién ding day nhom (y = 32 m/Q.mm’).
Gidi: Theo bai ra tacéd:
P=S.cosp =33.0,8= 272kWva Q=38smp =204 kVAr

UAU, % _ 38055

Hao tén dign ap cho phép AU, =
TG 100

=209V

Trudc hét cho gid tri X, = 0,38 (Y/km va xdc dinh thanh phin phan khéng cua hao 1on
dién dp

=938V

U 0,38

Thanh phén téc dung: AU, =AU, - AU, =209-9,38=1152V
Tiét dién day dan

. PL 212460 o o
= - e % m
Y UAU, 320381152

Chon day A95 c6 r, = 0,34 va x, = 0,303 Q/km (bang 19.pl.)

Hao 16n thure t€

~27,2.0,34+20,4.0303
0,38

AU

0,46 = 18,68 V < AU, =209 V

Vay day din di chon Ia dam bao.

Bai 3.17. Mot dudmg day 0,38 kV, cong sudt ciia phu tii (kVA) va chiéu dai cdc doan
day (km}) duoe cho trén hinh 3.11; hé s6 cong suat cose = 0,83. Hay chon tiet dién day dan theo
4 phuong phdp thong dung, cho nhan xét! Biét hao tén dién dp cho phép 1a AU, = I 1 %.

A 0,32 B 0,4 C

Hinh 3.11. So 46 mang dién
bai 3.17. Si=39 S, =31

Gidi:

a. Cdch [: Chon tiét dién diy din theo hao ton dién ap cho phép véi1 1ét dién day dan
khong déi theo chiéu dai.

Trudc hét ta xdc dinh cdc thanh phin cia cong suat
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P, =8,cosp =39.0,83 = 32,37 kW
vi Q,=S;sinp = 21,75 kVAr
Tuong te P, = 26,15 kW va Q. =17,57TkVAr;
Dong cong sudt trén cdc doan day:
Sas=S8+85, =(32,37+26,15)+j(2l,5?+l?,5?) =58,52 +j39,32 kVA
S =S, = 26,15 +j 17,57 kVA

Gid tri dién 4p cho phép

Cho truse gid tri x,=0,38 Q/km va xdc dinh thanh phan phan khing cilia hao t6n dien 4p

2.Q,4x,  39.32.032 417570,
aUx=Z-Q'_[j'3‘_0= 320 S 4.0.38:19,61\/
=1

0,38
Thanh phan hao t6n tdc dung
AU, = AU - AU, =418~196] = 22,19V

Tiét dién day ddn tren toan bo dudng day

p_ ZPHI0(5852.0,32426,15.0,4)10°
Yy UaU, 32.0,38.22,19

= 108,17 mm’

Chon day A-120 c61,=027 va X =030 Q/km (bang I7.pl) [1]
Kiém tra hao tdn thuc &

y PL Y A
AU:TOEI: “+XDZQ“ =
u

n

_0,27.(58520,32+26,150,4) + 030393 20,32+17,57.0,40)

=304 < AU, =
0,38 ’

=41,8V
Vay day din dd chon dép img yéu ca‘ﬁ
b. Cdch 2: Chon tiét dien day ddn theo chi phi kim loai mau cys ti€u
Céc bude ddu ciing tign hanh twong tu nhu phin a, xdc dinh duoc AUy sau d6 xdc dinh

tiét dién day din clia doan BC theo biéu thitc
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26,15.10°
= R 3 /38,52 + 0,404/ =
Fu= YI\JAU Suje= 320382219( ,32.4/58,52 +0,40+/26,15) = 85,16.mm’

Ta chon day A95 ¢é 1, = 0,33 va x, = 0,30 Q/km, (bang 17.pL.) [1]

Tiét dién day din doan AB:

58,52 )
Fup=Fy |Fan =8516./—— =127,39 mm
Po 26.15

Chon day A120 cé r, = 0,0,27 va x, = 0,30 Q/km
Kiém tra hao t6n thuc t&

AU= (Pyrg, + QX M, +(Pur‘oz +Q X))y _
: U

n

_ (58520,27+39,320,30)0,32+(26150,33+1757.0,30)0,40
- 0,38

=3787<U,=

=41,8V.
Vay tiét dién dam béao theo yéu cdu dat ra.

¢. Cdch 3: Chon F theo phuong phdp dutng day phin nhénh: Cic budc ddu ciing tién
hanh tweng tu nhu phan a, xde dinh dugc AU, sau d6 xdc dinh thanh phin téc dung cua hao t6n
dién 4p trén doan day thit nhat:

22,19

AU, o = = = 13,69V
RAB . [26105.04
58,52.0,32
Tiét dién dan trén doan AB:
58,527.0.32.10°
Bz tale 2% O 1109 mm?,

Y U,AUgp. 320381369

ta ch(_ni day A-120 va xdc dinh thanh phin tic dung cha hao t6n dién dp thuc t€ trén
doan AB
Pirolas 58,52.0,27.0, 32

AU, = = =1331V
U, 0,38

Thanh phin tdc dung cla hao ton dién 4p cho phép trén doan day con lai s€ la:
AU, =AU -AU 5, = 22,19 - 13,31 =888 V.
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Tiét di¢n day dan trén doan BC dugc xéc dinh

57.0,4.10°
_ Ppelac 26.57.0.4,10° =96,83 mm’, ta chon day A95.
¥ U,AUgu  32.0,38.8,88 -

Fpe =

Kiém tra hao t6n dién p thuc (¢ twong ty nhu phuong phép tren.
d. Cach 4: Chon F theo mat do dong dién khong ddi

Trudc hét ta xde dinh dong dién ciia cac diém tai va dong dién chay trén cic doan day

: 8
L= =ptas 5852 = 107,12 A
Jiu ﬁ.U.coscp \/5.0,38‘0,83
26,15 4787 A

ong tu lye= ——————=
| " /3.038.0,83

Mt do dong dién dugc xdc dinh theo biéu thite

, AU, 32.22,19
m‘ ¥3(0,32.0,83+0,4.0,83).10°
I

I= = 0,69 A/fmm?

Tiét dién day dén
I 107,12 )
Fa= —'J*T‘i= 7,69_ = 156,15 mm*, chon day A-150
Fre = ﬁ:@ = 69,78 mm’, chon day A-70
j 069

Hao tdn thyc t€ dugc kiém tra tuong ty nhir céc phuong phdp trén

AU = (58520,21+3932.0,30).0,32+(26150,46+1757031).0,40

= 27,56 V < AU,
0,38 !
Viy day dan duge chon dam bio yéu cdu vé chat lirgng dién dp.
Két qua tinh todn duoe tdng hop trong bang sau
Phuong phip Poan AB Boan AB ALV
1 A-120 A-120 304
2 - A-120 A-95 37.87
3 A-120 A-Q5 37387
4 . A-150 A-70 27,56
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Nhdn xér

Bon phuong phdp cho ba phuong 4n x4y dung khic nhau: hai phutong phép gifra ¢6 cling
ddp s6 va hao 16n dién dp thuc t€ gan v6i hao t6n cho phép hon, nén c6 thé thdy phitong dn xay
dung dutng day vdi 2 doan khac nhau: doan dau ding day A-120 va doan sau dung day A-95 1a
hop ly, tuy nhién, d€ cé két tudn chinh xdc cén phai gidi bai toan kinh t& - k¥ thuat. Trong thuce
t€ tiét dién day din khong ddi theo chiéu dai dudmg day chi 4p dung khi khodng cdch ciia mot
trong cac doan day khong 1én. Vé khoi lugng tinh todn, nhin chung cac phuong phap déu tuong
duong nhav.

Bai 3.18. Chon tiét dién day dan cho dudng day 2 mach dién ap 110 kV theo phuong
phap mat do dong dién kinh t&, biét cong suat truyén tai 1a S =90 MVA, hé s6 cosp = 0,88, thdi
gian str dung cong suit cue dai Ty, = 4590 h.

Gidi: P61 v4i mang dién cao va siéu cao dp, ti€t dién day dan thuong duge chon theo
phuong phdp mat do6 dong dién kinh t&€. Trudc hét ta can xdc dinh gid 1 dong dién chay trong
mach

-,‘4
S _%010° a6 i0a

1= =
mA3U 243110
Theo bang 7.3.1. tng véi Ty, = 4590h diing cho day AC ta tim duge mat do dong dién
kinh ¢ j,= 1,1 A/mm? vay (iét dién day dan sé 1a '

[ 23619

= - =214,72mm”
Jur 11
Theo bang 17.pl [1} ta chon day dan ACO-300 cé tiét dién chuan 12 300 mm?.

Bai 3.19. Chon tiét di¢n day dan cho dudng day 2 mach dién dp 220 kV theo phuang
phdp mat d6 dong di¢n kinh t€, biét cong suit truyén tai cho trén so dé (MVA), hé s8
cos@ = 0,86 thoi gian sir dung cong svat cuc dai Ty, = 4500 h.

Gidi: Trude hét can xdc dinh dong dién chay trén cdc doan day

(S, +S,) (135+56).10° A B C
= = =250,62A —_— —
ma3U o 243220 @ l l
S, 56.10°
=73,48A 5, =135 5, =56

I _ = -
T mA3U 243.220

Chon ji, = 1.1 A/mm? (bang 7.3.1) [1] Hink 3.12. S d6 mang dién bai 3.19.

Xidc dinh tigt dién day dan trén cdc doan:
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Ly _ 250,62

Fay= = =227.84mm”’;
Jia L1
ta chon day ACO-300;
I 73,48
Foy= 2= = 66,80mm®; ta chon day AC-70.
Jkl '

Bai 3.20. Chon tiét dién day dan theo phuong phdp mat do dong dién khong déi cho
duong day 22 kV, cung cdp cho cde diém (i c¢6 cong sufit tiéu thu S, = 780 kVA va S, = 560
kVA, h¢ s6 cong sudt cosg = 0,86 hao tdn dién dp cho phép AU, = 4,2%, chiéu dai cla cic
doan day /, = 14 km va [, = 7,6 ki, dy dinh diing day nhém 15i thép.

Gidi:
A 1, B I; C
Trude hét ta xac dinh cdc thanh phdn cla @&— > »
cong sudt ' l
P, = S,cosq = 780.0,86 = 670,8 kW Si Sz

va Qi = S;sing = 398 kVAr Hinh 3.13. S0 dé mang dién bai 3.20.

Tuong wr P, = 481,6 kW va Q, = 28577
kVAr
| Doéng cdng sudt trén cac doan day:
San =S + 8, =(670,8 + 481,6)+j (398 + 285,77) = 1152,4 + } 638,77 kKVA
Spc = S, = 481,6 4+ 285,77 kVA,
Gia tri dién ap cho phép

UAU, % 22.10°42

AU =
¢ 100 100

=924V

Cho trude gid tri x,=0,38 Q/km va xdc dinh thanh phdn phan khdng cla hao tén dién 4p

2
Q, x,l, 683,77.14+285,77.7,6
AU, =5 il _ 0.38=202.86V
=2 U 22

i=]

Thanh phén hao 1én tdc dung
AUy, = AU - AUy = 924 202,86 = 721,14 V

Mat do dong dién dugc xdc dinh theo biéu thic
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1 AU 32.721,14
*ﬁi" cos o V3(14.0,86 + 7,6.0,86).10°
1

=0,72 A/mm’

Xac dinh dong dién chay trén ciac doan day
(S, +5,) (780 +560).

T BuU J3.22

S 560

lo=—"2%2 _—_~"~
U B

Ti&t dién day din

=3517A

=14,7A

35,171
Fip= -28= 072 = 49 mm?, chon day ACS0 c6 r, = 0,65 vi x,,= 0,405
J "
Q/km
14,7 ) : o e
Fpe= £ = o 20,9 mm*, do mang dién cao dp chi s dung day din cé tiét dién
J "

tir 35 mm? tr& 1én nén ta chon day AC-35 ¢6 1, = 0,85 vi x,= 0,414 Q/km

Hao tdn thuc t& duge kiém tra theo biéu thic

_ (Paglor + QanXa )i + (Pperg + QueXgy )l _ .
U

AU
_(11524.065+63877.0,405.14+(4816.085+285770414 .76
22

= 835,19 V<AU,=

=924V
Vay day dan dugc chon dam bao yéu ciu vé chat lugng dién 4p.

Bai 3.21. Chon tiét dien day din
theo phuong phdp kim loai mau cuc tiéu
cho dudng day 35 kV, cung cdp cho cic v Si
diém tit ¢6 cong sudt tiew thu S, = 1750 h
kKVA va §, = 1340 kVA, hé¢ s0 cong sudt g b A
cosg = 0,85 hao t6n dién dp cho phép AU, O —_—
= 4%, chiéu dai cta cdc doan day /, = 20;

J, = 24 km va f, = 16 km, d dinh dang day
nhom 161 thép.

Gidi: Trudc hét ta xdc dinh cac Hinh 3.14. So 48 mang dién baj 3.21.
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thanh phan clia cong sudt
P, = Sicosp = 1750.0,85 = 14875 kW
Vil Q, = Sisinp = 921,87 kV Ar;
Tuong tr P, = 1139 kW va Q, = 706 kVAr;
Dong cong sudt trén cdc doan day:
Soa =S =5, + 8, =(1487,5 + 113%)+j (921,87 + 706)
= 2626,5+j1627,87kVA
Sas =S, = 1487.5 +j 921,87 kVA;
Sac=8,=1139 4+ 706 kVA;
Gid tri dién dp cho phép

_UAU_,% 35.10°4

AU, = = 1400 V
° 100 100

Cho trude gia tr1 X, = 0,38 (/km va xdc dinh gid tri cuc dai cha thanh phdn phan khdng
clia haoton dién dp AUy = max[(AUyxus+AUyap); (AUxoa+AUx0)]

C6 thé nhan thdy ngay 13 hao t6n trén doan AB 16n hon so v6i doan AC, vi vay gid trj
AUy duge xdc dinh theo biéu thic

AUX = 22: Qi[j(ﬂlu =

_ (Qonlo +Qapd).038  (1627,87.20 +921,87.24).0,38
- U - 35

=610,83 V

Thanh phan hao ton téc dung
AUy, = AU - AUy = 1400 - 610,83 = 789,17V

Xdc dinh thanh phan tdc dung clia hao 16n dién 4p cho phép tren doan QA

AU 0 = —20r AU, _ 789.1 _
R.OA — = =
Zn:M.L. 1+\/(P1-1? +P,13) 1+\/(l48?.5.242 +1139.16%)
= Pyl 2626.5.20°
Myl
= 38583V

Tiét dién day dan trén doan QA:
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Paalo _2626,5.20.10°

= = 125,1 mm’,
U,AUgp,,  32.35.385.83

Foa=
¥

ta chon day A-150 ¢é r, =0.21 va x, =0,392 Q/km

Xdc dinh thanh phén tdc dung cla hao tén dién 4p thyc t& trén doan 0A

Pyately  2626,5.0,21.20
U 35

n

AUgp = == 324,36 Vv

Thanh phdn tic dung cha hao t6n dién dp cho phép trén doan day con lai s€ la:
AUy ap= AU, ac= AU,- AU,,, = 789,17 — 324,36 = 464,81 V;

Tiét dién day dan trén doan AB duge xdc dinh

_ P/, 1487.5.24.10°
ATy U,AUg ., 32.35.464.81
va X, = 0,4 Q/km

=70,54 mm?, ta chon day AC-95 ¢6 1, = 0,33

Tiét dién day dan trén doan AC duge xdc dinh

E o P, I, _ 1139.16.10°
My U AU e 32.35.464,81
Xe = 0,429 Q/km

Kiém tra hao 16n thyc t&

ipilirﬂi "'Zn:QiIiXm
j

AU = ] =
U

n

=36,05 mm?, ta chon day AC-35 c61,=0,85 va

26265.20.0,21+14875.24.0,33+162783.20.0,392+92187.24.0,40 _
35

= 1367,55 < AU,, = 1400 V

Néu ta chon tiét dien day din & doan AB 1a AC-70 thi téng hao ton dién 4p s& 1a 1510V,
tifc 16n hon mdt chuit 50 V6i gid tri hao tén dién 4p cho phép (1400 V)

Bai 3.22. Chon tiét dién day din cho

O
mang dién chiéu sang 380/220V dai / = 300 m l i l i l l l i l
PII

(hinh 3.15) ¢é sudt phu tai trén moét don vi

chidu dai 2 p, = 0,15 kW/m, hao t6n dién 4p

cho phép la AU, = 2,5 %, dy dinh chon day Hinh 3.15. So d6 mang dién bai 3.22.
déng,
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Gidai:
Khi phu tai chi€u sing phan b& déu c6 thé coi Ia mang dien trong duong ¢d phu tai tap

trung tai diém giita. Momen tai sé 13

M < pozf _0.15.300°

= 6750 kW.m.

Chon day dong ¢6 C = 83 (bang 4.pl.BT) vay tiét dién day dén tinh todn 12

M _ 6750 = 33,53 mm?
CAU % 8325

U

Chon day dong M-35 ¢6 F = 35 mm?;
Hao tén thyc 1€ AU% = L. - 6750
CF, 8335

o

u

232%<25%

Vay ti€t dién chon dam bao yéu cdu,

Bay 3.23: Chon tiét dién day din cho mang dién chiéu sang dién 4p 380/220 V (hinh
3.16) chiéu dai doan OA 1a 50 m, doan AB ¢6 /, = 125 m va doan AC ¢6 /, = 75 m. suit phu taj
trén moét don vi chiéu dai la p, = 0,1 1kW/m, hao t6n dién 4p cho phép 1a AU, = 2,5%. Cic doan
day trén dudng tryc tir nguén O dén diém B duoce xay dung vdi 4 ddy dan, cdc nhanh ré AC
thudc loai | pha c6 day trung tinh, Dy dinh chon day dong.

Gidi: Trudc hét ta so bo phan bs

. O 1 A 1 B
hao ton dién dp cho phép trén céc doan day
nhu sau: trén doan OA 1a AU,,,= 1,5%, trén lac — ¢ ¢ ¢ ¢ ¢
cdc doan con lai 1a AU, = AU, = 1% xdc [
dinh phu tdi tinh todn chay trén cdc doan cl >
c >

day
Pas =Pol; =0,11.125 = 13,75 kW Hinh 3.16. So d6 mang dién bai tap 3.23.
Pac=puf=0,11.75 = 8,25 kW
Poa=Pap+ Pac = 13,75+ 8,25 = 22 kW
Momen téi clia cdc doan day
Moa =Poa. 1, =22 .50 = 1100 kWm
Mo = Pug. /2 = 13,75, 125/2 = 859,38 kW

MJ‘\C = P.»‘\C' !Acfz = 8,25. 75)“‘2 = 309,38 kWITl
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Tra bang 4.pl.BT. ta fim dugc hé s6 C = 83 va bang 5.pl. BT cho a=1,85.
Xac dinh momen quy d6i |

M,y = Mo + My + @M, = 1100 + 859,38 +1,85. 309,38 = 2531,72 kWm
Tiét dién day din trén doan day ddu

My 2531,72 23.46 mm?’, ta chon day M-25
—_— = T = L0y L La cnon ds -
CAU_ _ 83.13 o o ey

iy

Foa=

Hao tén dién 4p thuc € trén doan OA

253172

BUor= =353

=122 %

Hao t6n dién 4p trén cdc doan cdn lai
AUAB = AUAC = AU\:P - AU()A = 2,5 - 1,22 = 1,28 %

Tiét dién day dan cic doan

o = 839,38 _ 8,09 mm’ chon day M-10
83.1,28
0
b = 134 g;’:;gg = 17,27 mm’ chon day M-16 (C = 14, theo bang 4.pl.BT)

Vi du 3.24: Mot dong c¢g cong sudt 40 kW, cosp = 0.82 , dién dp dinh mifc 1a
U, = 380 V., boi s6 md may k, = 3,5 duge cung cdp dién tir mang ha dp nhut hinh 3.17. May
bién dp TM 180/10 co:

S...= 180 kVA; AP, =4.1 kW ; U, =55 %,
Pudmg day AS0 dail=320m; r,= 0,64 Q/km; x,=0,32 Q/km;
Hiy kiém tra diéu kién m& mdy cua dong co.

Giai: xdc dinh dién tro cua cic 10kV 038kV
phédn tir mang dién;

I
_U, U2, 55038°.10" “@|
BA §D

71008,  100.180

Zn "

=0,044 Q
> 3 Hinh 3.17. S0 d6 mang dién vi dy 3.24.
Rgs = APRU nBA = 2’40’38 .=

2903
SZea 100°.10
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= 0011 O

Xan =+/Z2, ~R2, =1070,044% —0,0117 = 0,0430

Puong day: Ry, =1 = 0,63. 0,32 = 0.205)
xdd - x”! = 0‘32 0.32 = 0.102 Q;

Pong co : Dong dién dinh mic ciia dong co

P 40
.= = = 74,114 A
SVERY 2pC COSP \/5.0,38.0,82
380
Xpe=—In - 2% _ssis0

VLK, 3.74,11435

Zoss + Zow = V(0.011+0,205) + (0,044 +0,102)° =026 O

Zon + Zust Zuc= (0.011+0.205)° + (0,044 + 0102+ 0.846)° = 1.014 O3

i ,2
Zowa * Lo 100 02600 = 25,623 % < 40 %
Zoowa + Zag + 2, 1.014

AUy =

Vay ch€ do khéi dong déng co dam bao yéu ciu.
3. BAI TAP

3.1. Hay xéc dinh cdc tham s6 hé théng va so dé thay th€ cna duong day 10 kV ¢é day
dan 1a AC-95, chiéu dai / = 42 km, khodng céch giia cdc pha 13 2 m.

3.2. Hay xac dinh cdc tham s6 he théng va so d6 thay thé cha dudng day 22 kV ¢6 day
dén 1a AC-120, chiéu dai / = 30 km, khoing céch giifa cic pha 14 2,5 m.

3.3. Hay xic dinh cdc tham s& hé thong va so dé thay the clia dudng day 110 kV ¢6 day
dén 1a AC-120, chiéu dai / = 80 km, khodng céch gilta cdc pha la 4,3 m.

3.4. Hay xdc dinh cdc tham s6 hé thong va so dé thay th¢ cua duong day 110 kV c6 day
ddn 1a AC-150, chiéu dai / = 95 km, khodng cdch giira cdc pha 13 4,3 m.

3.5. Hay xéc dinh cdc tham s6 hé thong va so dé thay thé caa dudng day 220 kV ¢6 day
din la ACO-185, chiéu dai /= 159 km, khodng cach gifta cdc pha la 8,2 m.

3.6. Hay xac dinh cic tham s hé théng va so dé thay the cia dudmg day 220 kV ¢6 day
dan la ACO-150, chiéu dai / = 137 km, khodng cidch giita cdc pha 1a 8,2 m.
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3.7. Hiy xdc dinh sy thay déi dién tr¢ phan khdng cla duong day 220 kV véi day din
méc theo chiéu ngang Khodng cach gilta cac day din 1a 8 m, néu thay vi diing diy ACO-500
ngudi ta xay dung 2 day ACO-240 cho mdi pha, khodng cdch gilra cdc day dan nay 1a 40cm.

3.8. Hay xdc dinh cdc tham s6 cla so d6 thay th€ mdy bién dp 2 cudn day loai TMT-
10000/110.

3.9. Hay xdc dinh cdc tham s6 cla so d6 thay thé may bién dp 3 cudn day loai TMT-
7500/110; Ty 1é cong suat giira cac cudn day la 100:100:100

3.10. Hiy xac dinh cac tham s6 cta so do6 thay thé mdy bi€n 4p 3 cudn day loai TMT-
25000/110; Ty 1& cong sudt gilta cac cudn day la 100:100:66,7

3.11. Hay x4c dinh hao ton dién 4p trén dudng day 10 kV lam bing day din AC50 dai
18 km, cong sudt truyén tai trén dudng day 1a S = 230 +) 180 kVA.

3.12. Hay xdc dinh hao tdn dién dp trén dudng day 35 kV lam bang day din AC9S dai
76 km, cong suat truyén tai trén dudng day 12 S = 860 +j 680 kVA.

3.13. Hay xdc dinh hao t6n dién 4p cuc dai wrén dudng diay phan nhanh 10 kVvéi so
liéu nhu sau: '

Phu tdi tai diém B1a 83 =224 +j 168 vatai diém C1a Sc = 152 +j 114

Doan day OA AB AC
Day dan AC 70 50 35
Chiéu dai. km 13 16 10

O A
O S

Bai 3.14. Hiy xdc dinh hao t6n
dién 16n nhat trong mang dién chiéu
sang 3 pha dai 410 m <6 phu tai khong
d6i xing mic theo hinh sao, biét dong
dién chay trén cac phala I, = 19,34, I, Sc
= 24,5A va I = 27A day pha duge lam Hinh 3.18. So dé mang dién bai tap 3.13.
bang diay A-50 va day trung tinh 1a A-
35.

Bai 3.15. Hay xic dinh hao tén dién 4p 16n nhat trong mang dien 22 kV vdi phu tai
khong déi xing ddu theo hinh tam gidc. cong sudt clia cdc diém tai S, = 250 kVA, S, = 287 vi
S, =693 kVA hé s8 cose = 0,8 duding day dugc thyc hién véi day AC-50. Diém tai | méc giita
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pha A va B, di€m tai 2 duge mic giita pha B va C diém tai 3 - pha C va A; Chiéu dai cdc doan
day twong ing la fy, = 3,2 km, /,; = 1,85 va },, = 3,7 km.

0 Io 1 i 2 Iy 3

F

3.16. Hay xdc dinh hao ton dién 4p trong mdy bién 4p TM-400/10, biét cong sudt
truyén tai trén dudng day 1a S = 360 +j 276 kVA.

O—

3.17. Hay x4c dinh hao t6n cong suat va dién nang trén dudng day 22 kV lam bang day
dan AC-70 dai 21km, cung c&p cho mot nha mdy c6 phu tai tinh todn 12 S = 700 kVA , hé s5
cong suat cos ¢ = 0,8. Thai gian sir dung cong sudt cue dai Ty, = 5100 h.

3.18. Hiy xéc dinh hao t6n cong suét va dién nang trén dudng day 220 kV lam bang day
din ACO-120 dai 180 km, cung c8p cho phu tai tinh todn 1a S = 50 MVA , hé s6 cong sudl cose
= 0,80, Thdi gian sir dung cong suat cuc dai T, = 4800 h.

3.19. Hay x4c dinh hao tén dién dp trong mang dién gém duéng day lam bang day dén

ACT0 dat 8 ki va mdy bién 4p TM-630/10 cong suft truyén tai trén dudng day 1 S = 400 +)
300 kVA.

3.20. Hay chon tiét dien day dn cho SR 22 klv 04 kv
dudng day ha 4p 0,38 kV dai 042 km, biét hao ~ ©— |@J[
ton dién 4p cho phép 1a AU, = 10 % ; cong suat S,, U, 1
truyén tai S = 68 kVA |, hé s6 cos¢ = 0,85; du
kién dung day nhom (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 sudt
cla phu tdi (kVA) va chiéu dai cdc doan day (km) duoc cho trén hinh vé&; he s6 céng sudt
cosg = 0,82. Hay chon tiét di¢n day dan theo cic phuong phdp thong dung khdc nhau, cho nhén
xét! Bi€t hao t6n dién dp cho phép la AU, = 11,5 %;

A 0,3 ' B 0,25 C

S| =45 S; =342

Hinh.3.20. So 46 mang dién bai 1ap 3.21.
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3.22. Chon tiét dién day din cho
dudng day 2 mach dién 4p 220 kV theo
phuong phap mat do dong dién kinh 1€, bist
cong sudt truyen tai 1a S = 230 MVA, heé s6
cosp = 0,88, thoi gian sit dung cong sudt cuc
dai Ty, = 4590 h.

3.23. Chon tiét dién day dan cho
duong day 2 mach dién dp 220 kV theo
phuong phdp mat do dong dién kinh t&, biét
phu tai 8, =385 va §, = 105 MVA, cosgp = 0,86
thoi gian sir dung cong sudt cuc dai Ty, = 4500
h.

3.24. Chon ti€t dién day din theo
phuong phép mat do dong dién khéng ddi cho
dwong day 10 kV, cung cép cho cdc diém tai
cO cong suat tiéu thu S, 385 kVA va
S, = 170 kVA, hé s6 cong suit cosp = 0,86
hao tén dién dp cho phép AU, = 3,5%, chiéu

dai clia cdc doan day /, = 9,5 km va /, = 11
km, du dinh diing day nhom 15i thép.

3.25. Chon ti€t dien day dan theo
phuong phip kim loai mau cuc tiéu cho dudng
day 10 kV (hinh 3.23.), cung cép cho cic diém
1di ¢d cong sudt tieu thu S, = 400 kVA va
S, = 230 kVA, hé s6 cong suat cosp = 0,85
hao t6n dién dp cho phép AU, = 4,5%, chiéu
dai clia cdc doan day 1, = 12; /, = 8,5 km va
5, = 1,3 km, du dinh ding day nhom 16i
thép. :

3.26. Chon tiét dién ddy din cho
mang dién chi€u sang 380/220V dai
[ =160 m (hinh 3.24) ¢6 sudt phu tai trén
mot don vi chiéu dai 1a p, = 0,25 kW/m,

A B C

A g

S, S,

Hinh.3.21. So d¢5 mang dién bai tap 3.22.

'

Hinh.3.22. So d6 mang dién bai tap 3.24,

B C

1
l 2

S

——p

O

Sz

3

Hinh.3.23. So 46 mang dién bai tap 3.25.

EEEEEEIRY

Hinh 3.24. S0 dé mang dién bai tap 3.26.

A /

fac —>¢¢¢¢¢

Hinh 3.25. So d6 mang dién bai tap 3.27.
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hao tén dién dp cho phép la AU, = 1,15 %, dir dinh chon day déng.
3.27. Chon ti¢t dién day dan cho

mang dién chi€u sdng dién dp 380/220 V 10kV 038kV

(hinh 3.25) chiéu dai doan OA 1a 120 m, |

doan AB ¢6 /, = 50 m va doan AC ¢6 1, = 30 ‘i_®|

m. sudt phu tai trén mot don vi chiéu dai la BA §O §C

po = 0,15kW/m, hao t6n dién 4p cho phép la

AU, = 1,5 %. Cic doan day trén dudng tryc Hinh 3.26. Sodé mang dién bai 3.28.

tir nguén O dén diém B duge xay dung vé6i 4
day déan, cic nhdnh r& AC thudc loai 1 pha ¢6 day trung tinh. Dy dinh chon day nhom.

3.28. Mot dong co cong sudt 33 kW, cosg = 0,80, dién dp dinh mic 1a U, = 380 V,
boi s6 m& mdy k; = 2,5 dugc cung cdp dién tir mang ha 4p nhu hinh 3.26. M4y bién dp TM
100/10 ¢6: Sp,= I00kVA; AP, =24kW U, =55 %.

Dutmg day A35 dai/=350m; r, =092 Q/km: x, = 0,33 Q/km;

Hay kiém tra diéu kién m& mdy cia dong co.
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Chuong 4

TRAM BIEN AP

1. CO SG LY THUYET
1.1. Vi tri dat cua tram bién ap
1.1.1. Phuong phdp xdc dinh vi tri t6i wu cia tram bién dp

- Trung tam tdi: Toa d6 cla trong tam phu tai duogc coi 1a vi tri cOa tram bién 4p va duge
xdc dinh theo biéu thifc :

X=Zsixi . Y_ZS-,-Y. (4.1)

>'s, -3

trong dé:
X, Y - toa do clia tam tai;
X; , yi - toa do cla diém tai thit i;
S, - cong suat cha diém tai thi i .
- TO1 uu vé truyén tai dién ndng:

Bé ¢4 thé xdc dinh vi tf t6i wu dudi géc do truyén tai dién nang ta can xét ham muc tiéu
dang:

y=Y8,J(x,-X) +(y,~Y)’ - min (4.2)
Toa d¢ cila tram bién dp 12 cdc nghiém clia hé phuong trinh

8 0
X =0 va —w=0

X oY
- T61 wu theo chi phi truyén tdi va phdn phoi dién ndng:

Ham muc tiéu duge thiét 14p theo chi tiéu chi phi quy d6i ¢6 dang:

125



M

N
Z= sz\/(?j -X) +y, - Y)? +Zzppj\/(?j—)()2 +(y, -Y)?, (4.3)
j=1

i=l

trong do: 2., - chi phi quy déi cia mang cung cap tir ngudn thii i dén tram bién ap;
Zpyy - chi phi cia mang phan phdi tir tram bién dp dén diém téi th j.

Lay dao ham riéng cia Z theo X va Y rdi cho triét tiéu, nghiém ciia h¢ phuong trinh tim
duge chinh 14 toa do t6i wru ciia tram bién 4p .

M, N - 56 nguén cung c4p va s6 luong diém tai.
1.1.2. Chon cong sudt va 56 litong mdy bién dp

86 lugng va cong sudt mdy bién dp duge xde dinh trén co so giai bai todn kinh t€ k¥
thuat.

a. So sanh cdc phitong dn theo chi tiéu chi phi quy déi
Z=pga Via + 4 AA +Y — min, (4.4)
trong dé: Vi, — v6n diu trmdy bién dp; _
p—he s6 sir dung tiéu chuan va kha hao thig bi ;
Py, —hé s6 sirdung hiéu qui va khéi hao von ddu br méy bign dp;
Y - thiét hai do mat dién
Y =g, Ay, = 8 Pl (4.5)
G day : g, - don gid thiét hai do mat dien, d/kWh;
Ay, - dién nang thigu hut trong nim, kWh:
Py,.cong sudt thi€u hut trong thdi gian mat dién 1,

;- thoi gian mat dién, d&i véi tram bién dp trung gian t, = 12 va véi tram tiéu thu t, = 24
h/nam.

b. So sdnh cdc phuong dn theo chi tidu tong chi chi phi quy vé hién tai

Gid try chi phi quy v€ hién tai PVC duge xdc dinh theo biéu thic

T.
PVC=)'C,8* - min (4.6)

t={)
trong dé :

PV.C - gid tri chi phf quy vé hién tai, d ;
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[3:% - hé 58 quy d6i:
1+1i

1 — hé s chiét khdu;
T¢ — t6ng s6 nam clia chu k¥ tinh toan;
C, —chi phi bo ra & nam thit t; d/nam.

Neéu chi phi & cdc nam C, = const thi ¢6 thé 4p dung biéu thic

PVC=Cy L=l @7

1=0 {i+l)_l t

Phuong dn ¢6 PVC nhd nhat 13 phuong dn t8i vu.
2. BAI GIAI MAU

Bai 4.1. Hay xac dinh vi tri dat cta tram bién dp trung gian, biét cic théng tin vé vi tr{
va phuy tai clia cdc diém nhu sau

Bdng 4.1. 56 li¢u bai todn 4.1

Diém 1ai Cong suat Toa do, km

KVA . | ;
: 46 7.4 L2
2 52.5 33 5
3 35 > >3
4 56.3 21 ”
3 38 1o 5
6 427 36 o
7 37 2 e

Gidi: Toa d9 cua trong tam phu tai dugc coi 12 vi trf clia tram bién dp va duoc xée dinh
theo biéu thitc:

> Six; _ 46.7,4+52,5.33+35.2+56,3.21 +38.19+42,7.36 + 37.22

=T 46+52,5+35+563+38+42.7+37
_ 63984 o
307,5
Y = ZSiYi _ 4384 14,26
Ss, 3075
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Két qua xdc dink duge X = 20,81km va Y= 14,26 km . Toa do cic diém tai va tram
bién 4p dugc thé hién trén so dd mét bing xi nghiép ]

40
O
30
m]
20 [
~ XY
10 .
0O
5
0 0 O
10 20 30 40

Hinh 4.1. So d& mat bing bd tri cdc diém tii va
tram bién ap.

Bai 4.2. Hay xdc dinh vi trf dat cia tram bi&n 4p tiéu thu biét cdc thong tin vé vi tri va
phu tai cha cdc diém nhu sau

Bdng 4.2, S6 1iéu bai todn 4.2

Diém tai Cong susl Toa 40, km
kVA X Y
L 4,6 0.12 0,27
2 6,8 0,42 0,50
3 10,15 0,12 0,42
4 13,45 0,34 0,14
5 2535 0.25 0,52
6 18.25 . 0,22 0,37
7 7.5 041 0.13
- 8 3.2 0.36 027
9 5,7 0.1 0.12

Toa do cla trong tam phu tai duoc coi 12 vi trf cha tram bién 4p va duge xdc dinh theo
biéu thitc:
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Zsixi '
X = =
>
_460,112+68042+10150,12+13450,34+255.025+18250,.22+7.5.041+32.036+57.0 _
46+68+1015+1345+255+1825+75+32+5,7

= = 0,256
95,15
v > Sy, _ 3332 _ 035
>s, 95,15

Két qua xdc dinh duge X = 0,256 km va Y= 0,35 km . Toa d6 cdc diém tai va tram bién
4p dugc thé hién trén so dé mét bing xi nghiép .

Bai 4.3. Chon 56 lugng va cong

sudt mdy bién dp ctia tram bién dp 22/04 0.6
kV cua mot xi nghiép voi cong sudt tinh 0.5 = A
todn du bdo la S, = 900 kVA, hé s& cong
suit cosq = 0,82, trong do phu tii loai I 0.4 o X
va Il chiém 60% (m,,, = 0,6), thdi gian Yo
sir dung cong suat cuc dai Ty, = 5150 h, 0.3 0 O
hé s8 tiéu chudn va khiau hao p =0,164. 0.2
Gid thanh t6n that dién nang ¢, =500 .
JkWh; suft thiet hai do mat dien 0.1 o d
£,=3000 déng/kWh.
Giai; Hé s6 dién kin dé thi c6 0

thé dugc xdc dinh theo biéu thc: 0 0.l 02 03 04 03

S T Hinh 4.2. So d6 mat bing b6 tri céc diém 1i va

*= S TM trarn bién 4p tiéu thu.
S, 8760
= % =0,588 < (0,75;

nhu vay bién 4p c6 thé 1am viéc qud tai 40% trong khodng thdi gian cho phép kHOng qua 6 gio.
Cén cif vao s6 liéu cho truée va 6 liéu tinh todn ta ti€n hanh so sanh 3 phuong an:
Phuong dn I: chon 2 mdy bién dp cong sudt 2x400 kVA.
Phuong an II: chon 1 mdy céng sudt 800 kVA.
Phuong an III: chon lmdy bién dp cong sudt 1000 kVA,
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Céc tham s6 clia cdc mdy bién 4p nhu sau:

Bdng 4.3a. Cac tham s& mdy bién 4p bai 104n 4.3

Spa. KVA AP,, kW AP,, kW Vén diu te, 10° VND
2x400 0,84 5.75 196.,6
800 1.4 10.5 138
1000 1,17 13 1459

Xét vé k¥ thuat, cdc phuong dn khong ngang nhau vé do tin ciy cung cap dién: Déi véi

phuong dn I, khi ¢ sy ¢d & mot trong hai may bién d4p, may con lai s€ phai gdnh toan bo phu tai

loai I va IT clia x{ nghiép, d6i véi phuong dn I va phuong dn 11T s€ phai ngimg cung cdp dién cho

cdc ho tieu thu khi c6 sy c6 trong mdy bién 4p. D€ dim bao su nrong déng vé k¥ thuat cla céc

phuong an cdn phai xét dén thanh phan thiét hai do mat dién khi ¢é su ¢6 xdy ra trong cic may

bi€n dp. Trudc hét 1a kiém tra kha nang qud tai ca may bi€n dp khi mot trong hai may bi su ¢,

Phu tai trong th&i gian sy ¢6 mot may bién dp bao gdm phu 1ai loai I va loai 11

Heé s3 quad tai

Nhu vay mdy c6 thé chiu duge qud tai trong thai gian su e6.

S, =S,.m,., =900 . 0,60 = 540 kVA

ky=

S
S

n

. 540

400

=135<14

Xdc dinh chi phi quy déi clia cac phwong 4n: Thiét hai do mat dién. Coi sy thiét hai d6i
vl cdc phu tai loai Il & cdc phuong dn 1a nhu nhau, ta chi xét dén thiét hai do mat dién déi vai

phu tai loai I va loai II.

- P61 véi phuong dn [ coi nhu thiét hai bing 0: Y, =0

- Bai véi phydng dn 11 va 11T

Y; = 2Pl = g1 5050 .1, = 3000. 540.0,82 24 = 31,88.10° d/nam;

Xde’dinh t6n that dién nang trong cdc mdy bién dp theo biéu thic:

= (0,124 + Ty, 10°Y’8760 = (0,124 + 5150.10°*)’8760 = 3577h

575 900

Phuong 4n 1: AA, = 2.0,84.8760 + 5 .(m)23450= 06777,34 kWh;

AA = nAPt + égk-(-s—)z T;
n S

i+

Phuong an II:  AA, = 1,4.8760 + 10.5.(%)2 4150 = 59797,54 kWh;
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Tinh todn tuong ty Phuong an [l cé  AA = 32994,67 kWh

Chi phi b t0n thil:
C,=cs.AA, = 500. 66777,34 = 40,066.10°d/nam
C, = 500. 59797,54 = 35,88.10°
C, = 500.52994,67 = 31,797. 10* d/nam

Chi phi quy d6i ctia cac phuong dn:
Z,=pV,+C, + Y, = 0,164. 196,6.10° + 40,066 + 0 = 72,50 .10° 4.
Zn=pVy+ G+ Y, =0,164, 138.10° + 35,88 + 31,88 = 90,53 .10°d.
Zn=pV+ G+ Y, =0,164. 145,9.10° + 31,797 + 31,88 = 87,75 .10 d.

Cic két qua tinh todn dugc thé hién trong bang vd.43.b sau:

Bdng vd. 4.3.b. K&t qua tinh todn cla cac phuong an bai todn 4.3

TT Cic tham s6 Ph.anl Ph.dn II Ph. &n 111
1 | Cong sudt tram bién dp, KVA 2x400 800 1000
2 | Téng von ddu tu, triéu ddng 196,6 138 145.9
3 | Tén that dién nang, 10° kWh/nam _ 66,77 59.8 53
4 | Chi phi bl 16n thét, wiéu d/nam 40,066 35,88 31,797
5 | Thiét hai do mélt dién, triéu d/nam 0 31,88 31.88
6 | Téng chi phi quy déi, triéu d/nam 72,50 90,53 87,75

Nhur vay ta thay phuong dn 1 ¢6 t18ng chi phi quy déi thap hon phuong dn 11 va phuong
an 1I1. R3 rang néu khong xét dén do tin cdy cung cdp dién thi ta rit dé chon nham phuong 4n vi
ch von ddu tur va ca t8n (hat § phuong dn I déu cao hon & hai phirong 4n kia. Viéc luya chon
phuong 4n ding 2 mdy bién dp con ¢6 i 1a ¢6 thé cit bét mot may khi phu tai qua nhd, didu d6
tranh cho mdy bi€n 4p phai 1am viéc non tai do d6 giam duge tdn thal v nang cao chat lugng
dién. Vi cich chon may bién 4p nhu vay & nhitng nam cudi clia chu ky thi€t k€ mdy c6 thé lam
viéc qud tai rong mot khoang thoi gian nhét dinh, nhung diéu d6 hoan toan khong anh hudng
dén tudi tho cia may.

Bdi 4.4. Chon s6 luong va cong sudt may bi€n dp cla tram bién dp 22/0,4 kV cua mot xi
nghiép voi cong sudt du bdo dang tuyén tinh theo théi gian: S, = 415+57,66.t, kVA; cosp = 0,8,
trong d6 phu tai loai I va II chiém 70% (m,,, = 0,7), thoi gian st dung ébng suit cuc dai
T, = 5150 h, hé s6 chiét khau i = 0,1; gia thanh tdn that dién nang c, =600 d/KWh; suat thiét hai
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do mat dien g, =3000 déng/kWh, chu ky tinh todn T=7 nim.

Gidi : Trudc hét ta xdc dinh nhu cdu phu tai d cdc nam cva chu k¥ tinh toan theo ham dy

bdo dd cho: ¢ nam thi nhét
§=415+57,66.t §, =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 cit vio két
qua tinh to4n phu tai S, = 818,62 kVA. Tir két qua tinh todn phu tai cdc nam ta cé thé chon may
bién dp theo 3 phuong dn sau: PAL: ding 2 mdy 2x400 kVA; PA2: ding 1 mdy 800 kVA va
PA3 ding 1 mdy 1000 kVA. Cic tham s6 cha mdy bién 4p tra trong sé tay thiét k€, dugc thé
hién trong bang vd.4.4.a.

Bdng vd.4.4.a. Cic tham s6 cla mdy bién dp bai todn 4.4

Sun kVA AP, kW AP, kW Von ddu tr, 10° VND
2x400 0.84 5,75 196.,6
800 1.4 10.5 138
1000 1,75 13 145,9

Duéi géc do ky thuat, cdc phuong dn khong ngang nhau vé do tin cay cung cp dién:
Déﬁ vdi phuong 4n 1, khi cé su ¢8 & mot trong hai mdy bi€n dp, mdy con lai s€ phdi gdnh toan b
phu tai loai [ va Il cta xi nghiép, cdn O phuong dn 2 va 3 sé phai ngimg cung cap dién cho cac hé
tieu thu khi ¢6 su ¢6 trong mdy bién 4p. D€ dam bao su twong dong vé k¥ thuit clia cde phuong
dn can phéi xét dén thanh phdn thiét hai do mat dién khi c6 su c6 xay ra & | trong cdc mdy bi€n
ap. Trude hét ta kiém tra kha nang qué tai ctia mdy bi€n dp khi mot trong hai may bi sv ¢8 déi
v&i phuong 4n 1. Phu tdi kiém tra la phu tai 1dn nhit & nam cu6i. Phu tdi trong thoi gian sy ¢8

mot mady bién 4p bao gdm phu tai loai I va loai II:
S, = S0y, = 818,62.0,7 = 573,03 kVA
Hé s6 qud tai & nam thir nhat

S, 33086
k = =—

a= o =083«14
S, 400
Tinh todn tuang ty cho cic nam khdc, k&t qua ghi trong bang 4.4.b.

Ta nhan thdy chi ¢6 & nidm cudi thi hé s6 qud ti mdi vugt qua gid tri cho phép la 1,4 nhu
vay kha nang lam viéc qud tai cha cdc mdy bi€n dp khi mét trong 2 mdy bi sur ¢6 1a hoan toan
cho phép. Xac dinh chi phf clia cic phuong dn theo cdc nam:
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Thoi gian hao t6n cuc dat |
1= (0,124 + T, 10?8760 = (0,124 + 5150.10*)*8760 = 3577h
Phuong dn I:
Xdc dinh (6n that dién nang trong cic may bién dp:
Nam thutt nhat:

AAL = 2.0,84.8760 + 15—2?—5- .(fi%?é)2 3577 =29798,72 kWh

Chi phi tén that & nam thit nhat:
C, =cs.AA = 600.29798,72,34 = 17,88.10°d/ndm
Tinh todn tuong tu cho cdc nam va cac phuong dn, két qua ghi trong bang VD.4.4.b.

Thiét hai do mat dién duge x4c dinh theo biéu thite (4.5): Coi sir thiét hai d6i v6t cac phy
1ai loai III & cac phuong 4n 1a nhur nhau, ta chi xét dén thiét hai do mét dién d6i v6i phu tai loai 1
va loai II.

Dai véi phuong dn ding 2 may bién dp thi coi nhir khong ¢4 thiét hai Y=0
Déi vai phuong 4n ding 1 may bién ap:
Thiét hai & nam déu:

Y, = 3000. 330.0.82 .24 = 19,53.10" d/nam;

Thiét hai do mat di¢n & cdc nam khdc ciing xdc dinh tueng tu, két qua ghi trong bang
VD4.4.b.

Téng chi phi & nam thit nhat
C=C,+Y=17288.10°d
Tinh todn wwrong tu két qua ghi trong bang VD.4.4.Db,

Gia tri tong chi phi quy vé hién tai PVC dugc xdc dinh theo biéu thite

T
PVC=) Cp' — min

1=

o l 1
vai ==
B 1+i 1+0]

=091

Céc thong s6 t6ng hop cha cic phuong 4n biéu thi trong bang VD3,
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Bang VD .4.4.b. K&t qud tinh todn cic phuong 4n bai todn 4.4.

Phuong 4n 1: 2 x 400 kVA

t |S.kVA| S. kva | AA, kWh | C 105, d Cy B CoB | K,
¢ | 0.00 0,00 0.00 196.60 19660 | 1,00 | 196,60
1 | 47266 | 33086 2979872 17,88 17.88 091 | 1625 | 083
2 153032 | 37122 33702.87 2022 2022 083 | 1671 | 093
3 | 587.98 | 411,59 38055.90 22,83 22.83 075 | 1716 | 1,03
4 | 64564 | 451,95 42857.83 25,71 25.71 068 | 1756 | L13
3 703,30 492.31 48108.64 28,87 28.87 0.62 17,92 1.23
6 | 76096 | 532,67 53808,33 32.29 32.29 056 | 1822 | 133
7 | 81862 | 573,03 59956,92 35.97 35.97 051 1846 | 1.43
318,89
Phuong 4n 2: 1x750 kVA
t | S,kVA | Ssc,kVA | AA kWh | Y,106,d | C 106, d| CX | B | €I gt
0 0,00 0,00 0.00 0,00 138.60 | 138,60 | 1,00 | 138,60
I | 472,66 | 33086 | 27185.63 19,53 1631 | 3485 | 091 | 32,59
2 | 53032 | 37122 | 3104829 21.92 18,63 | 4055 | 0,83 | 33.51
3 | 58798 | 41159 | 35355.06 24,30 2121 | 4451 | 075 | 34,19
4 | 64564 | 45195 | 4010594 26.68 2406 | 5075 | 0.68 | 34.66
5 | 70330 | 49231 | 4530005 29,07 27,18 | 5625 | 6.62 | 3492
6 | 76096 | 53267 | 5094007 31,45 3056 | 6201 | 056 | 3400
7 | 81862 | 573.03 | 570%331 33,83 3421 | 6805 | 051 | 34.92
186,78 358.96 378,40
Phuong dn 3: 1x1000 kVA
¢ | SkVA | Ssc, kVA | AA, kWh | Y,106,d |C.106.d| CX Bt | CI.pt
0 0.00 0,00 0,00 0.00 14590 | 14490 | 100 | 144.90
I | 47266 | 33086 | 2624144 19,53 1574 | 3428 | 091 | 3207
2 | s3032 | 37122 | 2906601 | 21,92 1744 | 3936 | 083 | 32,53
3 | 587.98 | 41159 | 3221533 | 2430 | 1933 | 4363 | 075 | 3278
4 | ease4 | 45195 | 3568942 | 2668 21,41 48,10 | 068 | 32,85
5 | 70330 | 49231 | 3948827 | 2907 2369 | 5276 | 062 | 3276
6 | 76096 532,67 43611,88 31,45 26.17 5762 | 0.56 32,52
7 | 81862 | 57303 | 4806024 | 33.83 2884 | 6267 | 051 | 3216
186,78 339,40 373.57
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Bdng VD 4.4.c. K&t qua téng hop cla céc phwong dn so sdnh bai 1odn 4.4.

Tham sd Phuong dn 1 Phuong dn 2 Phuong 4n 3
Vonddunr V. 10%d 196,60 138.60 145.90
AA kKWh 306289,22 286959.24 254372.59
Thiét hai Y, 10°d 0 127.18 172,18
PVC. 10°d 318,89 373,57 378.4

Tir k&t qua tinh todn & bang 4.4.c, ta thdy phuong dn 1 ¢6 PVC nho nhat, nén do chinh la
phuong 4n t6i wu cin xdc dinh. Ta nhin thay ring néu khong xét dén do tin cay cung cip dién
thi 6 thé rat dé chon nhdm phuong dn vi ca von dau tu va ci t8n thit & phirong dn 1 déu cao hon
& phuong dn 2 va phuong 4n 3. Hon nita, néu ching ta chi xét dén dicu kién S, > S, thi phuong
4n lua chon s& 1a mdy bién d4p 1000 kVA v trong trudng hop nay tong chi phi tinh todn s& 1a
378,4.10° 4. Nhir vay véi viéc chon hgp 1y cong sudt mdy bi€n dp, ching ta da 1€t ki¢m dugc
mot luong téng cong 1a 378,4 — 318,89 = 54,86 triéu déng, tiic tang thém khoang 17 %. Them
vio dé, néu ta chon phuong 4n dung may bi¢n dp 1000 kVA thi hau nhu suét thon gian hoat
dong mdy luon luodn 1am viéc non téi, nén s& ddn dén nhimg that thodt phu do hé s6 cos¢ bi giam
va lam anh hudng xdu dén chat lugng dién nang.

3. BAI TAP

4.1. Hay xéc dinh vi tri dat cha tram bién 4p phan phdi biét cong suit va toa do cia céc
diém tai nhir sau

Diém tdi Phu tai, kVA Toa do,m

S X y

[ | X 3.5 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 xdc dinh vi trf dit cua tram bién dp tiéu thu, biét toa do va cong sudt clia cac
" diém tai
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Diém 14 Phu tai, kVA . Toadé.m
5 X y
1 3,75 042 0,12
2 5,87 0.35 0.25
3 12.3 0.56 0,22
4 8.76 022 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 ' 0,1 043

4.3. Hay chon s& lugng va cong suit mdy bién 4p 22/0,4 kV cho mdt khu vue ¢é phu 1ai
tinh todn 12 S, = 530 kVA, cosp = 0,8, trong dé c6 65 % phu tai loai I va loai Il (m,,, = 0,65)
thoi gian sir dung cong sudt cuc dai Ty, = 4870 h. Gi4 thanh (8n that dién nang c,= 500 d/kWh
sudt thi¢t hai do mat dign g,, = 3500 d/kWh, hé s6 tieu chudn va khiu hao p = 0,164

’

4.4. Chon mdy bién 4p 10/0,4 kV cho mot xi nghiép ¢6 phu tai tinh todn 12 Sy = 405
kVA, cos¢ = 0,8, trong d6 ¢6 60 % phu 1ai loai I va loai IT (m,,, = 0,60), thoi gian st dung cong
sudt cye dai Ty, = 4750 h. Gid thanh t6n that dién ning c, = 500 d/kWh, suit thiét hai do mat
dién g, = 3000 d/kWh, heé s6 tieu chuan va khiu hao p = 0,164.

4.5. Hay chon s& luong va cong sudt mdy bién dp cla tram bién 4p 10/0,4 kV cia mér xi
nghiép v6i cong suit du bdo dang tuyén tinh theo thai gian: S, = 169 + 29,6.t, hé s6 cong suat
cosp = 0,8, trong d6 phu tai loai I va II chi€m 65% (m,,, = 0,65); thei gian sir dung cong suat
cue dai Ty = 4750 h. Gid thanh ton thdt dién nang ¢, = 500 d/kWh;: suat thiét hai do mit dién
2,,=3000 déng/kWh, chu ky tinh todn T = 7 nam, hé s6 chiét khau i=0,1.

4.6. Hay chon s6 lugng va cong sust mdy bién dp clia tram bién 4p 22/0.4 kV cia mot xi
nghi¢p voi cong sudt du bio dang tuyén tinh theo thai gian: S, = 357 + 33.t, cos@ = 0,8, trong dé
phu tdi loai I va IT chiém 63% (m,,, = 0.63); thdi gtan str dung cong suat cuce dai T,, = 5000 h.
Gid thanh tOn that dién nang c, = 500 d/kWh; suat thiét hai do mat dién g,=3000 déng/kWh,
chu k¥ tinh todn T = 7 nam, hé s& chiét khaui=0,1.
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Chuong 5
TINH TOAN NGAN MACH
1.CO SO LY THUYET
1.1. So do thay thé tinh toan

Sa d6 thay thé tinh todn 1a so d6 mach dién ma cdc phén tir cia hé théng duge thay bang
cac dién trd (d6i véi mdy phat, bang dién trd va suat dién dong).

Cong thiic xdc dinh dién trd cia cdc phan nr HTD

T Céc phan tir He don vi c6 tén, Q He don vi tuong ddi
1 Heé thén 2
. & Xu= —UCb Ky = S—Lh
Si k
2 May phat 2
ay p a me = xd Uch me. = x;i __L_l_‘
SlniJ ol
3 May bién dp AP U? AP S
LR Ry =~
Sga Sta
U UZ _ U X Sch .
ZB _ k™ ¢h ZB‘ 'i'aag;:
100.S,,
e
Xs=yZ; -Rj Xp= yZiw ~Rpp
4 Puong day 2 S,
Ry =1l L:;b Ry =10l —L;
d d
de — Xul U ; thl X i
d
5 Khéng dién U 1
Xt = %y J—kd Xiwe = Xy b
3, Ia
6 Phu tai g2 .S
' - e Xpo= X, =<2
XP{ = Xpl S—pl i pt Sp|
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Trong cac cong thie trén:

S - cong suat ngan mach clia h¢ théng (néu khéng biét trude S, thi ¢é thé coi §, = S,
clia mdy cét tong ciia mang dién cdn tinh toan ngdn mach), MVA;

S - ¢Ong suat co ban, MVA;
U, - dién dp co ban, kV;
U, - dién 4p dinh miic cia duong day, kV;
I, - dong dién co ban, kA;
© Syp - cong suat dinh mic clia mdy phdt, MVA;
Sy ~ cong sudt dinh mic chia mady bién dp, MVA;
Upa - dién 4p dinh mifc ctia mdy bién dp, kV;
X"y - dién trés siéu qud do doc truc mdy phat;
U, -dién 4p ngan mach cta mdy bién dp, %;
AP, - hao t6n cong sudt ngin mach trong may bién dp, MVA;
Xy - dién trd twong d6i ciia cudn khéng dién ; -
Iy, Xg - sudt dién ur& tic dung va phan khang ctia dudng day, Q /km;
! - chiéu dai dudng day, km;
Uss» Ly - dién dp va dong dién dinh miic ctia khdng dién, kV va kA.

D6i cha mdy bign dp 3 cudn day, cic gid tri dién 4p ngén mach cia timg cuén day theo

céc biéu thic sau:
Uy, = 0,5(U i +U - U
Uyr = 05Ut Uper-Useen):
Uit = 05U, Ugry-Usen.

Sudt dien déng clia phu tai trong hé don vi 6 tén duge x4c dinh theo biéu thic

En=U \/(coscp)z +(Sing — Xps )°

Hé don vi twong déi:

L Xy )2
- _ ’

: U - U
Epx = osg)’ + sing -
Pr \/(Uubc 5Q) {U ne

ch I ch
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trong dé :
U - dién 4p trung binh noi dat phu tai ;
Xy - dién trd ciia phu tai trong hé don vi tuong déi.

1.2. Bién ddi so do

- Mach noi tiép: Xs =X, +X;+... + X,

- Mach song song: Xz = !

/X +1/X, +..+1/X

n

V&i mach 2 phan tir: X; = XX
X, +X,
X, X,.X,

Véimach 3 phantir X, =

XX, + X, X, + X, X,

Sudt dién dong wong duong cha n ngudn song song

E _Elgl +E2g2 +"'+Engn
W
gt +...+ 8,

. 1
vii g5 — 8= — ...
Zy, Zs Ly,

Bién déi sao-tam gidc va nguoc lai:

XX, XX, .

X=X+ X, + s X=X+ X, + 3 Xaa
3 X,
X, = XX ‘X, = XX
X+ X +Xp Xp+Xpp+Xy,

1.3. Tinh toan ngin mach 3 pha

1.3.1. Gid tri dong ngdn mach 3 pha

E
IE” - "Zi H]
kX

trong dé: E,, - sudt dién dong t6ng hop \ing véi dién 4p pha;
ZKY - téng tr& ngan mach.

1.3.2. Gid tri dong dién xung kich

iy = ko V2I

X2 X4
1

X23X13

=X, +X;+

T Xp+Xpn+Xy
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trong d6: k,, — hé s6 xung kich, phu thuoc 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 4p ¢d thé coi
kgw=18vamang hadplacoik,=1,2

1.3.3. Gid tri hi¢u dung cua dong xung kich

L= Y+ = 1019 200 )7 = g,

Hé s6 g, phu thude vao noi xdy ra ngén mach. Céc gid trj cla k,, va q,, ¢6 thé ldy gin
dung theo bang 7.pl. BT

1.3.4. Cong sudt ngdn mach

S,= Ui

1.4. Tinh todn ngin mach khong doi ximg
1.4.1. Dién tré ciia cdc phdn tit & ché do ngdn mach khong déi xing
* Dién tro thit tw thudn: 7, =7,
* Dién tré thit tu nghich: Dién td thit ty nghich clia cdc phdn tir (trir mdy phdt) bang
dién tré thi tr thuan, (Z,=7,). Dién tr&r thit ty nghich cia mdy phit phu thudc vao loai mdy:
- May phédt cuc 161 : X, = 1,45%",.
- May phdtcyc dn @ X, = 1,22x",.

* Dién tro thic t khong: Thanh phan téc dung cia dién trd thi khong & tat ca cde
phan tir bang thanh phdn th ty thuan, (Ry=R ), thanh phdn phan khéng thi ty khong cua mdy
bi¢n 4p c6 thé x4c dinh gdn ding trong khoang

X‘} =[0’3'UiBA - Ulz\BA ]

SnB,i’u SnBA

Thanh phdn phan khdng cla dién 1rd thit ty khong ctia duding day phu thude vao:
- Dudng day 1 mach ¢6 day chéng sét: X, =2X, .

~ Dudng day ! mach khong ¢6 day chong sét: X, = 3,5X, .

- Dudng 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 ¢6 3 thanh phin thit tr khong cha 3 pha chay trén day trung tinh nén dién tr& day
trung tinh phai tang lén 3 lan, (Z,,=3Z,).

1.4.2. Xdc dinh dong dién ngdn mach khong déi xitng
Dong dién ngén mach khong d6i ximg duge xdc dinh theo biéu thiic tdng quat sau:

I = —m"i .
Zy, +AZY
trong d6: E - suat dién dong dién dp pha;,
m™ va AZ" - cdc hé s6 phu thudc vio dang ngdn mach khong d6i xing.
Déi véi trudng hop ngan mach hai pha

V3E, _3E; 3

llz) _ _y¥- 1(3]
K= = k
Zy+Zyy 274 2
Cac he s6 m™ va AZ™ clia cdc dang ngén mach
Loai ngan mach ky hiéu m™® AZY
3 pha (3) 1 0
2 pha {2) e Ly,
lpha (1) 3 ZE:“"ZE:J
2 pha - dat (1.1h) 3_ 3222 Z_EE’__: _Zf_@iﬁ_' .
i (Zyr +Zy, 3 Lt 2y

1.5. Tinh toan ngin mach trong mang dién ha ap
1.5.1. Dong ngan mach 3 pha
Trong mang dién ha dp ddong ngdn mach 3 pha ciing dugc xac dinh tuong ty nhu &
mang dién cao dp
E:

z

(y_
I,'=

trong dé: Eg - sudt dién déng quy vé dién dp pha;
Zy - tong dién trd ngdn mach.

Néu cé dong co ddng bo méc truc Hép tai diém ngén mach thi gi4 tri cha dong ngin
mach s& ting thém do ¢6 thanh phin -cﬁa dong dién tir dong co nay. Gid trj dong dién cha dong
co duge xdc dinh theo biéu thic:
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P,
fpe = m———
‘\/gU dcn cos (pdc
trong dé: P,, - cong suit dinh miic clia dong cq;
U, - dién dp dinh mie cia dong co;
7 . <0s ¢ - he s6 hiéu dung va hé s6 cong suét cia dong co.
Dong xung kich tir dong co:
e = V2 4,51,
Lic dé gid tri cha dong ngin mach s& 13
L= If) + Lo
Vadong xung kich i, = i,™ + i
1.5.2. Xdc dinh dong ngdn mach 1 pha

3.095E,

Itll_
YT 72, +Z
Yy 4y,

trong d6: Zs, , Zs, , Zz, - 16ng dién trd thit tu thuan, the ty nghich va thit tr khong ¢6 ké ca dién
tr& phu.

Né&u khong ké dén dién trd phia cao dp va dién trd cla cic thist bi phu thi cé thé xdc
dinh téng trd ngan mach mot pha theo biéu thic sau:

Zs =Ry +6R, ) + (X, + Xy +7X )}

Khi dé dong ngén mach mot pha s€ l1a
1= 3.095E,

L

2. BAI GIAI MAU | 115KV 105kV

N, | Nz/
-Bai 5. I: Tinh toin ngin mach 3 pha | 7
tai diém N, va N, trén'so d6 mang dién (nhv  HT  PDI BA bD2

hinh 5.1) duge cung cdp tir hé théng c6 dien 4p

khong déila 115 kV va cong sudt ngin mach la Hinh 5.1.a. So 46 mang dién bai todn 5.1.

950 MVA, dudng diy cung cap PD! dai 70 km, dugc 1am bing day AC-95, dudng day phan
phoi dai 5,3 km bang diy AC-50, mdy bién 4p ma hiéu TMTH-6,3/110 c6 cong sudt dinh miic
Supa= 6,3 MVA, dién dp ngén mach U, = 10,5%. (Giai theo hai hé don vi)
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U, Xi/0.116 R, /0,192 X,,/0,247 JKan/1838  Ro/3392 Xof 2078

1 2

b)
Es, Z./041 E, 7,,/5,581
O
N, N,
Hinrh 5.1.b. So d6 thay the tinh todn trong hé don vi cé 1én bai 5.1,
Gidi:

a. Gidt trong hé don vi cé 1én
Trude hét can thiét 14p so d6 thay thé (hinh 5.1b), chon dién dp co ban 1a 10,5 kV:

Xdc dinh dién tr& cla cdc phan tin Cin o vio ma hiéu ctia day dan ta tra bang tim céc
gid tri (bang 17.pl) [13.

AC-95¢c6r,=0,33 vax,=0,415Q/km ; day AC-50cér, =0,64 va x,=0,392 OQ/km

2 2
-Pién trécuahé théng: X, =X, = U 1057 _ 0,116 Q
S, 950
- Dién trd dudng day:
5
& = Loud [ =0(,33. ?0 10’5] =0,1920
X, = X, ] = 0423.70. 10, 5) = 0,247 0
at 115 |
2
R,=r,0 | Y | =0645 3 105] =3392Q
U, 03
- U, -
KXoz =X _thJ =0,392.5,3.=2,078 O

d2

U,.U% 105.10,5°

- Bién tr& may bién dp: Xg, =
' Y Pt T 100S,, | 10063

=1,838Q

Pién trd ngan mach dén diém N,:
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Zaw = RZ +(X,, + X, =y0.1922 +(0,116 +0,247)> =041 Q

Dién tré ngan mach dén diém N2:

Zoo= (R +Ryp)? +(Xy, + Xy, + X X)) =

= \/0.192+ 33927 +(0,116+ 0247+ 1,838+ 2078° =5,581 Q
Dong dién ngin mach 3 pha tai diém N, tmg v6i cap dién 4p co ban:

U, 10,5

Bz, Bos

Gid tri dong ngan mach thyc (& tai diém x4y ra ngdn mach

3 _
Iki

14,756 kA

|08
Ilkj(t“ _I(’” —< 214,756, ,122_ l 347kA
U 115

g h
He s6 xung kich k,, dugc xdc dinh phy thudc vao ty le X, ,/R,,
X =X+ X3, = 0,116 + 0,247 = 0,363 Q
Ry =Ry= 0,192 Q , vay X, /R, = 0.363/0,192 = 1,884
tr dé ta tim duoc ky,, = 1,198 (bang 6.pl.BT).
Gid tri dong dién xung Kich:
= V2. 1= V2 .1,198.1,347 = 2,283 kA

Gid tri hiéu dung cia dong xung kich:

L= 10 firate, 17 = L3471+ 21198~ 1) =1.4 kA

Cong sust ngin mach: S, = V3.UIY = 3. 115.1,347 = 268,362 MVA.

Dong dién ngan mach 3 pha tai diém N, ting véi cap dién 4p co ban:

IHJZ Uch 105
2"z, 35581

Hé¢ s& xung kich k,, dugc xdc dinh phu thuoc vao ty 1& X,,/R,,

= 1,086 kA

X = Xy + Xyy + Xpat Xp= 4,28 Q
Ro=R,+ Ry, =358, vay X, /R, = 4.28/3,58 = 1,19
tir d6 ta tim duge ky, = 1,12 (bang 6.plBT);

G4 tri dong-dién xung kich:
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e = V2K 4o I8 = 42 1,12.1,086 = 1,72 KA;
Gid tri hi¢u dung cha dong xung kich:

Tae = 1Y J1o20k, — 1) = 1,086,414 2.(L12- 1) =1,1 kA
Cong suat ngan mach:

Se= V3UID = /3 .10,5.1,086 = 19.75 MVA.
b. Gidl trong hé don vi twong déi

Trudc hét ta chon céde tham s6 co ban:

Sch _ 100
J3U, 3105

S =100 MVA; U, =10,5kV; I, = =35 kA,

Xdc dinh dién tr& cla cac phén i
- Dién tr6 ciia hé théng :

oz o 21996105
S... 950

- bién tré dudng day:

S 100 -
Rdl* = I'm..lf' U—2 = 0|33?O l 152 - 0.1?5

Jl

Up  Xiyed015  Ryn/0,175 X,12/0224 , Xpao/1.838  Rypw/3.077 X/ 11,884

4

N, ¥ N,
N,

N o—

E, Z./5,06

a—
Es Z,/0373

Hink 5.1.c. Sodé thay thé tinh todn bai todn 5.1 trong hé don vj tuong d6i.

Sa _ 100 ,
X‘_"nn = X()I.I] i]T -_ 0,423.70 -i--l—s—z = 0,224,

dl
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s,
Rz = Ip.dy 5= = 0,64.5,3, LOZ =3,077
Seh 100
Xdznx = Xm.fl U—iz = 0,392.5,3. 1‘—0‘:‘5—2 = 1.884
- Pién tré mdy bién dp:
U,S. .
o USy 105100 (o

1008, 10063

Dién trd ngdn mach dén diém N,:

Zew= R, + (X + X0)? =+J0.1757 + (0,105 +0,224)* = 0,373

Dién trd ngan mach dén diém N,

L= J(Rdl +Ry )2 +( Xy + Xy + Xpa + Xin ) =
= J(O,l 75+3,077% +(0,105+ 0,224+ 1,667+ 1,.884)° =5.062

Dong dién ngan mach 3 pha tai diém N1 tng v6i cap dién dp co ban:

Ly =£=14,?56kA
Z,+ 0373

131
IkI -

Gid tri dong ngén mach thue &€ cap dién 4p ngiin mach

U 10,5
MY =10 < = 14,756.—= = 1,347kA
Kl ki U, 115
Dong dién ngidn mach 3 pha tai diém N
L 5,5
== =—"—_ ] 086 kA

T Zw 5,062

Nhén xét: Ca hai phuong phép déu cho két qua nhu nhau, c6 thé nhan thay phuong phip
dung hé don vi tuong doi khd thuan tién, dac biét khi giai bai todn voi so do phic tap.

Bai 5.2: Hiy tinh todn ngadn mach 3 pha va 2 pha tai diém N cho trén so dé hinh vé.
Mang dién duoc cung cdp tir hé¢ théng c6 cong sudt vo cling 16n véi cong suit ngan mach
Siir = 1540 MVA, dudng day cung cdp 110 kV dai 45 km dugc lam bing day AC-120 (r, =0,27
va X, = 0.415 Q/km), mdy bi¢n 4p ma hiéu TMTH-4/110 c6 cong suit 4 MVA, dién dp thit cdp
Ugaz = 6,3 dién dp ngin mach U,=10,5%, cuén khdng dién co cdc tham s6 U, =6,3kV, I, =
0.5 kA va x,, = 0,05; may phé,t cong sudt S, = 15 MVA, dién tro siéu qua do x** = 0,125, suat
dién dong E = 6,8 kV, dién ap dinh mic U, = 6,3 kV.

mp
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115kV 6,3kV MP

XO8 |
| ’ |
bD BA Kb N

HT

Hinh 5.2.a. S0dé mang dién bai todn 5.2

U, X;/0,026 R,/0,036 X /0,056 Xpal1,042 Xoe/0,331

X, /0,364
E, Z/1,124 X, 50331 E

'mP
o YLSJ e FW
X, /0,364

'Ey  Z/062 N
A— Y Y
N

Hinh 5.2.b. So d6 thay thé tinh todn trong hé don vi ¢6 tén bai toan 5.2.
Gidi: Thiét lap so d6 thay thé hinh 5.2.b,

Bai todn s& dugc gidi trong hé don vi ¢6 tén: Trude hét ta chon cip co sd 1a 6,3kV. Vi
gia tri dién tro tdc dung cia mdy bi€n dp nhé hon nhiéu so véi dién tré phan khang, nén dé don
gidn ta c6 thé coi Zy, = X, Dién trd clia cdc phdn tir duge xdc dinh nhy sau:

1 X Uzh 6,32 0.026 O R ;Ugb 0.27.45 63 0.0
. Fan h = ——=() =T —— =2/ 52=0,036
S, 1540 a Ug (115)
UUa, _ 10563 2
X.= e _ e =1‘0-42 X - ’ cb = 6.3 1
100.5;,, 100.4 o= Ko U'fi" 0,415<45(].E) 0,056
Xy U 0,125 3% 20,33 X x,y 4 =005_63 _0,364
" Sue s T V3, J3.05
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Zs, =\/Rﬁ + (X + Xy +Xg+ X, ) =

=\/O.0362 +(0,026 + 0,056 + 1,042 + 0,331)* = 1,124 Q
gr=1/Zs,=1/1,124=0,89
o = 1/ X = 1/0.331 = 3,021
Suat dien dong clia he theng quy vé cidp co s& Eyp = 6,3/¥3 = 3,64 kV;
Su#t dién dong clia méy phat quy vé dién 4p pha E, ,=6,8/¥3=393kV
Sudt dién dong tuong duong

£ _Eurs + B _ 364089 +393.3,021
. g e 0,89 + 3,021

=3,7kV

Zia= 1/ gs,+ g} = 1/ 3.911 = 0,256 Q

Z, = Zu+ Xyg = 0,256+ 0,364 = 0,62 O
I[(V=Ey Xy = 3,7/0.62 = 597 kA
IP=08719=0,87.598 = 5,2 kA

iy = 2,551= 2,55. 5,98 =15,22 kKA

o= Qu B =1,52.5,98=9,1 kA,
S.=V3IPU= J3.598.63 =6524 MVA.

Bai 5. 3. Hay tinh todn ngén mach ba pha tai diém N1 va N2 trong mang dién cho trén
sa dé (hinh 5.3.a).

Cdc tham s& cOa cdc phan tir duge cho trong bang sau

Phdn ¢ Céc tham s6
HT U=115kV 5=860 MVA
BA TMTH-16/110 115/10,5kV Spa=16 MVA U, =10,5%
MP E,,=11kV S, =20MVA x’, 0,125 | U, =10,5kV
bD 1 AC-120 U=115kV l, =45km 1, =0,27¢/K Xy 0.41€/km
m
pD 2 AC-T0 U,=10,5kV l,=55km r,.=0,460/k X,,=0,38Ckm
n
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H5kY 105

lev@ | /{

©

Hinh 5.3.a. S0 d6 mang dién bai todn 5.3.

E. X, /0,128 Z,/0,184 /XBAIO,?M Z.,/0.315

YYD
¥ N,

X /0,689

E

T

@

N,

Eyr  Z,/0,312 X,/1,413 Enp Eu 7,,/0.256

",

By Z41,036 7.,,/0.315

By  ZJ0Al3 Z,/0315

Enp  Xoup/0,689

E, 243,697

@— N,

Hinh 5.3.b. Sc dd thay thé tinh todn trong hé don vi ¢6 tén bai todn 5.3,

Gidi: Ta giai bai todn trong hai hé don vi c6 tén va twong d61. Trude hét ta chon cdc
S, 100

S, V3105

hod viéc tinh todn ta 4p dung phuong phap gan diing tinh gia tri dién trd cla dudng day 7, = z,.,
VO 2y =4/T¢ + X ¢

D6i v6i day din AC-120z, = Y0,27% + 0,417 = 0,49 Q/km:
D6i véi day din AC-70 z,, = 0,46 + 0,387 = 0,597 O/km.

tham 56 co ban S, = 100 MVA, U, =105kV, I, = =55 kA Dé don gian
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Céc tinh toan dugc trinh bay dudi dang bang

Ph. tr | T.s6 Hé don vicé 1én Hé don vi wong déi
HT | X, Ul 10,5
:I ch :’—:0‘1289 Xh,:h‘:@-_-ollé
Sue 860 " S, 860
BA | X, 2 2 U, S,
BA UUs _ 105.105% _ 0.724Q Xopom —E o 10,3.100 _4 656
100.8;, 10055, 10016
MP | X.» 2 2
! xg ok 20125195 p6890 X =x," 0 20125199 _ 0 625
mP 20 mP 20
BD1 | Z 10 S
gt (Yo y220,49.45 (—Jj)2 =0,184Q | Z,.=z,J, —L =049 45. 100 _ 4467
() 2 3
ol 115 0 15
BD2 | 7, 10,5, S 1
' x‘,z.fz(y_ci)2=0,597.45( ) =3035Q | Zp= zehh 9 =0597.45 00", =
" ,D i 10,57
=2978
Tinh todn ngdn mach tai diém N,
D.ré Z,=X,+Z,=0.128+0,184= 0,312 O Z,.= 0,116 40.167= 0283 O
2y =XgtX,, = 0,724+0,689 = 1413 | Z,, = Xt X, » = 0,656+0,625 = 1,281
bién dan g I 1
g = —_—= —! :3,2 g|:=_——=#=3,53
Z, 0312 Z. 0312
1 1 1
= —=——= 0,?0? By = —o— = L =0,78
Z, 141 Zyw 128
D.trg am Z. 1 ] 1 1
= =0.256 & = =0.232
g] +g2 3,2"'0,?0? gl'.+ gzt 3,52“"0,?8
Sd.d HT Ein Ucs _ 10,5 — 6,062 KV Eyr =1
5V
Sd.d MP E, E 11
k me = 6,35 kv Emp- = Emp = —1 l = 1,05
NERNENEY U 105
Sd.d El: E . +E . E * 0+E + 83
M mBL T BmB2 14 By = — & w82 ) o)
g +&; g+ + B
Dong | E, 6114 E s 101 '
k1.CB wi 20T = 23 9KkA Zwlr p oo Y 55=230kA
nm.CB Z. 0256 Zon P 0232
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Tinh todn ngdn mach tai diém N (1i€p theo)

Dong nm &) U 105
lkl ]i‘]] £=23,9 + :2,181(A
B 115

De j »

x.}(:;(l;i L \5 Koo Ty = J2 .182.18=556kA

G.tri L, 31 _ ]

h.dung Qe 1} =152.218=332kA
Csudtnm | S J3U 1= V3 115.2,18 = 434,69 MVA

Tinh todn ngdn mach tai diém N,

Z, X, 42+ Xp= = 0,128+0,184+0,724= 1,036 Q Z.=0,116
1+0.167+0,656= 0.94
Dién din cdc g 1 1 l 1
hdah gz = —_ —09658 go=— =L _106
anan 7, 1,036 " Z. 094
gh= .o L _14ss s — L
X, 0689 X o 0625
1.6
b.tré t.duong Zy L 1 04130 1 ~ 1
g,+g'y 0.965+145 g, +285 L106+16
=0.375
D.II’(:‘S nm ZEZ Zm"' Zd2 = 0,4]_3+ 3‘283 = 3,697 Q Zk2‘=0°375+ 2,9?8
=3,353
Sd.d t.duong E. E,g; +E_ 25 _ E i+
ﬁf—cﬁﬂ%k\’ _11,06+10LL6
TR 1,06 + 1,6
02
Déng nm , kA oy
& Tkaca Eo 020 o7 Buge [ = L2 55
Z,, 3,697 Zrr 3,353
=1.687
Dong xkich | iy V2 ko 19242 181687 =4,3kA
Guihdung | L Q. I3, = 1,52, 1.687 = 2,56 kA
Csudtam 1 So V3 U. 1 =4/3 .10,5.1.687 = 30,67 MVA

Bai 5. 4. Hay tinh todn ngan mach tai diém N trén so do mang dién nhu hinh 5.4.a cdc
phdn tir ciia hé thong cé cdc tham s nhir sau:
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May phdt: cong sudt dinh mic S, = 16 MVA, dién trd siéu qud do doc truc
X"y = 0,125, suat di¢n dong trong hé don vi tuong d6i E. = 1,12, dién dp dinh mifc Up=6,3kV;

r

May t;"m.g ap 0,3/37 kV c6 cong sual dinh mifc Sg,, = 10 MVA, dién 4p ngin mach U,,
=7.5 %, mdy giam ap 37/10,5 kV ¢6 cong sudt dinh mifc Sy, = 5,6 MVA, U, = 7.5 %:

Puéng day 35 kV dai 42 km 1am bing day AC-120 c¢6 dign o r, = 027 va
Xy=0,393C/km;

Phu tai méc trén thanh cdi 10,5 kV cla tram bién dp c6 gid tr1 5, =4,5 MVA, cosg= 0,8

6,3kV 35kV 10,5 kV

O lz@l
MP  BAl DD BA2 N/ S,

Hinh 5.4.¢. S0 d6 mang dién bai todn 5.4.

E" X 10,83 Xpie /0,75 Z1,463 X 1,339 Xy f1,111
Ep,
Eld ZZ|:}’4,365 N XP[” /7,] 1 l
B E—YTY
E, Z/ 2,705 N

Hinh 5.4.b. So d6 thay th€ tinh todn trong hé don vi nrong d6i bai todn 5.4.

Giai: Trudc hét cdn thiét 1ap so dé thay thé (hinh 5.4.b).
Bai todn duge giai trong h¢ don vi tuong ddi. Ta chon cdc tham s6 co ban:
S, =100 MVA, U, =105kV

ILy=_Sw __100 _55¢a
U, V3105

Déng dién cia phu tai
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Sp 45

I.= .= =0.247 kA
U Jal0s
Sdd cua phu ta
E..= |Ir_U Y _h Iz l.@()gi’- gé_p’ié'(} : =(),991
= o+ sing =, (08 (06~ 2039

Pién trd clia cdc phan i

Méy phét: met: x" _Sﬂ =0.,l3 E}E} = 0.813
d S o 16

U,S, _ 75100

100S,,, 100.10

Msy BAI: Xgpo= 0,75

Putmg day:  z, =412 +x2 =4/027% + 0,393 = 0,477 Q/km

2
d

S 100
Loy =251 0 =0,477.42 3? = 1,463

U,Se, _ 7.5.100

May BAZ2: Xppr= =
100S,,, 10056

1,339

Scb 203510027411
Sp, 45

Phu tas: Ko =X

Zspo = X + Xpgpot Zgge + Xppe = 0,813+ 0,75 + 1,463 + 1,339 = 4,365

1 1 1 1
g = = —e =0229; g, = = =0,141
B o 4365 S SRR T
Sdd tuong duong
£ Eiv 8o *Enpe 8 112.0.229+0,991.0,141 .
e 51+ 8y - 0,229+ 0,141 o
1
Zys = — =2,705: .

g +8, 0229+0,141

Gid tri dong dién ngin mach 3 pha trong hé don vi co ban

B _1O71 _ 0.396;

Zo 2705

3
I =

Gia tri dong dién ngdn mach 3 pha trong hé don vi ¢6 tén
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I = 191, =0,396.5,5 = 2,178 kA

iy = ke V2 1= 1,8. V22,178 = 5,543 kA

I,k = I(k-“ 'Jl+2(kxk _1)2 =2,178\§'1+2(1,8—1 l = 3,31 kA
S, = V3 .U. 1= 4/3.10,5. 2,178 = 39,603 MVA

Bai 5.5. Tinh todn ngin mach tai diém N trén thanh c4i phia 10,5 kV clia mdy bién ap 3
pha 3 cuén day cho trén so d6. Cong suat dinh midc cia may bién dp Sp, = 40 MVA, U,y = -
17,5 %; Uger=10,5%; Uy =6,5%; Cong suat ngin mach clia hé théng S,.,r = 1250 MVA.

115kV @5,
*38.5 KV Ep X X7
LYY Y Y
11 kV Xy
N

e

Hinh 5.5.a. So d6 mang dién bai todn 5.5.

EHT XC XH EHT Xy k
@m__rw-\f G Y Y
N
Hinh 5.5.b. So dd thay the tinh todn bai 5.5.

Gidi: Trudc hét ta thié€t 1ap so dd thay thé nhu trén hinh 5.5.b; xdc dinh dién 4p ngén

mach clia cic cudn day
U= O.S(Ukm+UkC]~;UkTH) = 0,5(17,5 + 10,5 - 6,5) = 10,75%
Ur = 05Uyt Uier-Upen) = 0.5(6,5+ 10,5- 17,5y =- 0,25 %
Uy = 05U+ Uy~ Upe) = 0,5(17,5+ 6,5- 10,5) = 6,75 %

Trude hét ta chon cac dai lugng co bin
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S, =40 MVA, U, 11kV, I, =

40 kA
Bl

Ta gidi bai todn trong ca hai he don vi ¢6 tén va uong d6i. Cac gia tri dién trd duoc
biéu thi trong bing VI.5.5.

Bidng VD.5.5. 33 liéu tinh todn bai 5.5. trong 2 hé don v

Phan tr Hé don vi c6 tén Heé don vi wrong d6i
Xirr 1131250 = 0,097 © Xim= S4/8,= 40/12500 = 0,032
X 0,0107. 11%/40=0,325Q _ Xeo= U= 0,1075
X 0,0675. 11°/40 = 0,204 € X = U= 0,0675
Xa 0,097+0,325+0,204 = 0,626 Q 0,03240,1075+0,0675= 0.207
I 11/(1.732.0.626)=10.142 kA . [/Xy,= 2,1/0207 = 10,142 kA
iy 2.55.10,142 = 25,82 kA
T 1,51. 10,142 = 1542 kA
S V3.11. 10,142 = 19324 MVA

Bai 5.6. Mot mang dién gom hai mach giong nhau 1am viéc song song bdi may cat MC;
cac tham s6 clia cac phén tir:

M4y phat cé céong suidt dinh mic S, = 20 MVA; dién trd siéu qua do doc truc x", =
0,125 ; dién 4p dinh muc U, = 10,5 kV; sudt dién dong trong hé don vi tuong d6i E, . = 1. Mdy
bién dp: S, =10 MVA; Ur= 10,5 %; U= 17 %; Uy = 6 %.

Khing dién: Dong dién dinh muc I, = 1,2 kA; U, = 115 kV va x,, = 0,1. PBudng day dai
35km c¢o x,=0,415 Q/km.

Hiy xdc dinh dong dién ngin mach 3 pha trong hai trudmng hop:

a, khi mdy ca&t MC md; b, khi mdy cdt MC déng

10,5kV  115kV l
) /N
¥

. 4] me

Hinh 5.6.a. S0 d6 mang dién bai 104n 5.6,

153



Gidi: Bai todn s& dugce gidi trong hé dou vi c6 tén, véi cap dién dp co ban 1a U,=115kV.
Trudc hét ta xdc dinh dién 4p ngan mach cia céc cuon day mdy bién dp
U, = 05U qutUper-Upm) = 0,517 + 10,5 - 6) = 10,75%
UkT = 015(UK'I'H+UkCT'UkCH) = 0.5(6 + 10,5 - l?} =‘0,25 O/D
Ukli = 0'5(UkCH+UkTH-UkCT) = 0,5( l7+6"10,5) = 6,25 %
Xéc dinh dién trd cla cdc phan (o, chon cap dién 4p co ban 1a 115 kV, do hai mach
giong nhau nén chi cin tinh cho mot mach:

2 2

Xor=x: P = 0,125 _ 82660
d
S 20

mi*

Fl

Koy = U U 625115
100.5 5,4 100.40

= 82,66 Q

Xy = YUl _1075.1157 = 142,169 Q
100S,,  100.40

X khong tham gia vao qua trinh ngan mach nén khong cin tinh

Xy =X Uk —OI£—553Q
R T N C T
U, 115
Xog = Xof (22 =0,415.350¢(2232= 14,53 Q)
as = Xof U ) (115)

a} Khi mdy cit MC md thi ddng ngan mach chi chay trén mot mach

Dién rd téng

Ko = X+ Xap+ Xpet Xt Zoa= 82,66 + 142,169 + 82,66 + 5,53+14,53 = 327.54
Vay dong ngén mach 3 pha bing

U, _ 115
J3Xg /332754

(31 =
k

= 0,203 kA

b =ka V2. = 1,8, ¥2.023=0,516 kA

Le= 1 Ji+2t, —1 =0203y1+2(1,8-1)* = 0,308 kA
S.= V3.U. "= V3 .115. 0,203 = 40,38 MVA

b) Khi mdy cit MC déng thi dong ngén mach chay trén hai nhdnh song song do dé dién
tr& ngén mach tdng s& giam di hai lan va dong ngin mach ting lén timg &y ldn:
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11V =0,203. 2 = 0,406 kA

Bai 5. 7. Tinh toin ngan mach 3 6,3 37kV

pha tai diém N cho trén so dé nhu hinh &@

» , L MP1 BAI1 bD
5.7.a. Biét cic tham so: Hé théng cd cong @
sudt ngan mach S, =250 MVA; M4y bién HT
dap 1 va 2 cé cong suit nhu nhau: @%@ :
Sim= IOMVA ; U, =75 %, cdic mdy phit MP2§¥ N BA2

1 va 2 ¢6 cic tham s6 S, = 15 MVA,
X7, =020, Up=63kV,sdd E” =66
kV, Pudmg day 35 kV dai 75 km lam bing day AC-95 ¢6 va x, = 0.4 {/km.

Hinh 5.7.a. So d6 mang dién bai wodn 5.7.

Eme  1/02  3/0,13

o— VY Y Y 50337  6/0,06  Eur
E., 202 N 4013 — Y Y AY Y g

E_. 7/0,31

Esn X/0118 N

@_m’\yé

Hinh 5.7.6. S0 d6 thay thé tinh todn trong hé don vi fwong d&i bid todn 5.7,

E.. 2/02 N 100287 B,

Gidi: Trude hét ta thiét 14p so do thay thé tinh todn, bai todn s€ dugc giai trong hé don
vi twong doi

Chon cédc tham s$6 co bédn:

Ses 15

V3Ug V363

Sen= 15 MVA; Ug=63KkV, Ig=

= 1,375 kA
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Di¢n trd clia cdc phan tir:

15
Méy phét: me* = Xl= X2 = x; SSch = 0‘2E =02

ml!
g =X =1/02=5
_UU% 7515

Miy BA: Xp= X, = X = =0,113
Y T T 1008, 100.10
, Sep 15
Duong day: Xo=Xs= X0 =5 204175220337
U2 37
. S..
Heé théng Kuype= Xy = SL = 0,06
K

Bign doisodé: X, =X, +X,=02+0,113 = 0,313
g2, =1/X;=1/0,313=32
Xy = X5+ X = 0,337 + 0,06 = 0,397
g = 1/X;=1/0,397 = 2,52
Sdd cia mdy phat
E s = E—": = g,—g =105

Sdd ctia hé théng

U 1 _37 63_
U, kyy 6337

EHT-& -

Sdd tuong duong

E, = E.p&8r +Eir.8¢ _ 1,05.3,2+1.2,52 = 1.027
g, +8, 32+2,52

Xy = XolXe = 1/(g+ge) = 1/(3,242,52) = 0,175

Kio=Xe+X,=0,113+0,175=0,287: 20 = 1/X,, = 1/0,287 = 3,48

E.p-87+E .80 105.5+1,027.3,48
2, +80 - 5+3.48

Eg,= = 1,039

X, - 1 I

= = =0,118;
g, +g, 35+3,48



Dong dién ngin mach 3 pha:

I, =1 =15£.1L_h 109 s 212 kA
X, 0,118

Dong xung kich:
ig =2,55.18"=2,55.12,112 = 30,885 kA
Gia tri higu dung cta dong xung kich:
Io=152. IV=152.12,112 = 18,41 kA
Cong sudt ngin mach tai diém N:
S= V3. I{7.U= 3.12,112.6,3 = 132,16 MVA
Bai 5. 8 Tinh todn ngin mach
trong mang dién ha dp tai diém N cho 10kV 0,38 kV
trén so d6 nhu hinh v&. Biét cac tham so: @_l_@l /
H¢ théng c6 cong suat ngdn mach S, =342 i Z
MVA: M4y bién dp: S,s.= 180 kVA ; U, HT BA bDh
=55%, AP, =4,1 kKW .

Hinh 5.8.4.50 d6 mang dién bai todn 5.8.
Pudng day bang cdp ha dp dai
[ = 0,65 km; r,=0,34; x,=0,30 Q /km;

Bo qua dién trd cua céc thiét bi phu.
Euyr  1/0,422 2/18,27 3/40,16 57211 6/195 N
Eur 7/239,27 8/235,58 E,. 9/335,78 N
@—

@-

Hinh 5.8.b. So dé thay thé tinh todn trong hé don vi c6 tén bai todn 5.8.
Gidi: Thiét [ap so d6 thay thé tinh todn:
Xéc dinh dién trd cha cdc phén tir, tinh trong hé don vi ¢6 tén chon U, = 0,38 kV:
2 2
X, = Xy= Yoo =038 20422 10° 0 =0422 me

Sy 342
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2 2
Z,= Ol 55038 s 10i 04412 m0
100.S,, 100.0,i8

_ Apkuih N 4,1._0,382

s =Ry =

=1827. 10" Q2= 18,27 mO

S:. 1802107

X=Xy =72 <R3 =107 44,127 18277 = 40,16. 10° Q =40.16 mO

R=Ry=r1/=034.0,65=211.10°Q =211 mQ
X=Xy =X =0,30.0,65 = 195,107 Q = 195 mO

Xéc dinh dong ngan mach 3 pha:
R;= Ry, = RytR, = 1827 + 211 = 239,27 mQ
X=Xz = Xprt Xt X, = 0,42 + 40,16 + 195 = 235.58 mQ

Zy=Zy, =4/239,27% +235,58% =335,78 mQ;

Dong dién ngdn mach 3 pha 1) = —389—=0,653 KA.
V3.335,78
Dong xung kich: by = kuv2 19=1,2. V2 .0,653=1.109 kA

Gid tri hiéu dung cla ddong xung kich 1, = 1,09.0,653 = 0,712 kA
Cong sust ngin mach S, = +/3.380.0,653= 430 kVA
Tinh todn dong ngdn mach mot pha:

Tharth phén dién tros thit ty nghich 18y bing dien trd thit ty thuan, thanh phén tdc dung
clia dién trd thit ty khong bing dién trds tac dung thi tif thudn. Dién tr& phan khdng thit tu khong:
Uz, 0,382

=——— =802,22.10°Q = 802,22 mQ,
Sps 0,18 "

- May biéndp: Xp=1

Pudng day: X, =2X,
Dien trd day erung tinh 14y bing dien rd day pha, nhu vay X, = 3%,
E' Zs Zs, Zs, 3Z,, N
&—]

Eyr Zg/2638,9
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Tong tré ngan mach moét pha duge xdc dinh nhy sau:

Zs = JORy +6R )7 + 3Ky +2Xg + Xop + 7X )’

Zs= J(3.1827 + 6.210)% + (3.0,42 + 2.40.16 + 802,22 + 7.195)? =2638.9 mQ)
Dong ngan mach mot pha

0, 3.0,95.380
IV = 27270 936,94 A
V3.2.639

Bai 5. 9. Tinh todn ngin mach mot pha trong mang dién ha 4p tai diém N cho trén so
do nhar hinh 5.9.a. Biét cdc tham so:

- Hé théng c6 cong sudt vo ciing 16n nén ¢é thé bo qua dién
- May bién dp TM 560/10:
Sipa= 360 KVA AP, =72kW ; U, =57 %,

Puong day A25 daif=250m; r,=1,8 O/km; x, = 0,368 Q/km.

10kV 0,38kV
AD o
HT BA bD

Hinh 5.9.a. S0 dé mang dién bai todn 5.9.

By 1733 2/1432  3/450 49  5/0,764 6/0,66
LYY
®_

Er  Zs/2862 N
&—

Hinh 5.9.6. So dd thay thé tinh 10dn trong hé don vi ¢6 t&n bai todn 5.9.
Co xét dén dién 1rd cha cac thiét bi phu:

Thanh cdi bang déng kich thudc 30x4 mm dai 1,7 m; aptomat tdng loai A3134 c6 dong
dinh mac 600 A; may bién dong loai TK¢ 400/5
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Gidi: Thiét 1ap so d6 thay the tinh todn hinh 5.9.b, xdc dinh dién tr& cha cdc phén i,
tinh trong hé don vi ¢6 tén, chon U, = 0,38 kV:

Tra bang 15.pl+18.pl {1], xdc dinh dién tr& tiép xic, dién trd cha cudn day aptomat:
r, =0,25m ;1. =0,12 mOQ x,,=0,094 mQ
Thanh cdi: rrc = 0,167 mQ) ; X;= 0,233 mQ2

Dién ré mdy bién ap:

_ U UL 57038

= =14,7. 107 Q = 14,7 mQ
100S,, 100.0,56

1]

AP UG, _ 7.2.038°

=33 107 Q=33 mO
Sin 5602.107°

R|= RH=

Xi= Xa=yZ2 - R2 =10°14,7> —33? = 14,32. 10°Q =14,32 mQ
budng day: R;=R,=r/=1,8.0,25. 10" = 450 mQ
X=X, = x4/ =0,363. 0,25.10" =90 m(Y;

Téng dién trd phu gom thanh cdi, aptomat va mdy bién dong
Ri=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 mQ;

bién trd day trung tinh 18y bang dién trd day pha;

bién tro thit ty khong:

clta day dén:
Xy = 2 Xy =2.90 = 180 m;
may bién 4p:

U3 0,38?
b - =257,86.10" Q2 = 257,86 mQ2,
Saa 0,56

Xp= 1

Téng tr& ngan mach mot pha duge xdc dinh nhu sau:

Z: =J(3R; +6Ry, +R,)? + (22X + Xop + TX 4, + X,)°

Zs,=(3.3.3 + 6.450 + 0,764)% + (2.14.32 + 257,86 + 7.90 + 0,66) =2862 mQ)

Hay Z=2.86202;
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Dong ngan mach mot pha

3.0,95.380 _

=P = 218,48 A
V32862

Bai 5. 10. Tinh toan ngan mach 3 pha tai cdc diém N, vd N, trén so d6 hé thong dién
nhue hinh v€, cdc tham $6 cla cdc phén tir

P.ur Céc tham s6
NMD1 | S,=2x60MVA U,=6,3 kV E.=1 X", 0,125
NMD2 | §,,=2x200MVA U,=6.3kV E.=1 X", 0,13
TBAI Spa=1x63 MVA 6.3/115kV U, =10.5%
TBA2 S,=2x125 MVA 6.3/115kV U, =10,5%
TBA3 S, =1X10 MVA 115/10,5kV U, =10.5%
bD 1 {, =86 km U=115kV X, 0,40/km
bD2 1, =48 km U=1i5kVY x,=0.40/km
KD L,=1kA U,=63KkV - X, = 0,08
Gidi: Trude hél ta chon cdc dai lugng co bin:
S = 100 MVA; U =115kV; I, = Sen _ 0 = 0,502 kA
J3U, 3.115

Thiét lap so d6 thay the tinh todn, bai todn s& dugc giai trong hé don vi tuong déi.
Xd4c dinh dién trd cia cac phan tir:
M4y phat nha may dién 1
0
Kopre= Xy = Xy = X7, Sev_ = 0,125, % = 0,208

mP1

Cuodn khing dién
X = X5 = Xy 12 =0,08. 9’5193 = 0,04

kd

M4y bién dp 1

U,S. 10,5.100
Kearr= Xy = b -

= = 0,084
1008,,, 100.125

Puong day |
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1/0,208

3/0,04  4/0,084

8/0.042 9/0,042
10/0,065 11/0,065
E.
12/0,104 13/0,124  5/0.26 6/1,05

710,145

14/0,053 15/0,228

16/0.314

E. 17/0.132 5/0.26 E.
O Y Y
N,
18/0,392 g, 19/1442
Nt Nz

Hinh 5.10.5. So d6 thay U.¢ tinh todn trong hé don vi tuong ddi bai todn 5.10,



Xd]: = Xﬁ = X[,J| "S_"'ZL = 0,486 io_’ = 0,26
U 115°

131
M4y bi&n 4p 3

K= X = UssSen = 10,5.100 1,05
100.8,,, 100.10

Putmg day 2

S, 100
Koo = X5 = %oy 5= 0448 = =0.145

d2

May biénap 2

Xbaz*= Xx = x‘}: Uk‘suh = 10,5‘100 = 0‘042
100.S,,. 100.250
May phét nha mdy dién 2
S 100

¢ =0,13, —=0,065

Xarr= X=X, =X"p 200

mP2
Bién déi so dé
X,s = X,/2 = 0,104
X =X+X,=0,04+0,084= 0,124
X = (XX oH2 = (0,042+0,065)/2= 0,0535
X5 = X+ X,; = 0,10440,124 = 0,228
Xe=%X;+X,=0,145+0,0535=0,314

XX _ 02280314 _

Xpp= = =
Xis+X,s 0228+0314

0,132

Xlg = Xkl = X17+X5 = 0,132 + 0,26 = 0,392
X=X =X +X=0392+1,05=1,442
Dong dién ngin mach 3 pha tai diém N,

I.
[{Ijl) :;hzg_é_o_zz 1.28 kA
X, 0392

Dong xung kich

P =k V2 1= 1,8. V2 .1,28 = 3,258 kKA
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(ia tri hiéu dung cua dong xung kich

Ly = QI = 1,52.1.28 = 1,95 kA
Céng sudt ngin mach

So= V3.I%,.U= V3 .1,28.115 = 254,94 MVA:
Dong di¢n ngan mach 3 pha tai diém N,

1{3)_ lcb'Ucb _ 0,502]15
XU, 1,442.10.5

=38l kA

Dong xung kich
fae = Kuae V2 I00=1,8. /2 3,81 =9,7kA
(14 tr) hi¢u dung ena dong xung kich
Lo = Quen I V= 1,52.3.81 = 5.8 kA
Cong suat ngin mach
Se= V3. 19U = 3.381.10,5 = 66,336 MVA

Két qua tinh todn dugc téng hgp trong bang sau

Diém nm I kA i KA I, kA 5, MVA
N, 128 3,258 195 254.94
N, 3.81 9,7 5.8 66.336

Bai 5. 11. Giai bai tap dai: Tinh todn ngéin mach 3 pha tai cic diém cho trudc trén so dé
hé¢ thong di¢n biéu thi trén hinh v&. Tén ngudi thyc hién: Hoang Coéng Sdang, cdc tham s6 cha
cdc phan tlr mang dién tra tuong (g theo bang:

(Cdc tham s6 cia cdc phéan tir duge cho trong bang sau

P.it Cac tham s6

HT $,=860 MVA U=115kV
NMB1 Snm=2X200MVA U,=6,3 kV E.= 1,05 X", 0,125
NMD2 Spp=2x100MVA U,=10,5kV E.=11 X", 0.13
TBA! Spa=1%200 MV A 6,3/115kV U, =10.5%
TBA2 Saa=2x125 MVA 10,5/115kV U, =10,5%
TBA3 Sna=1%200 MVA 115/37kV U, =10.5%
bD 1 f, = 105 km U=115kV X, 0,4Q/km
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P Céc tham so
bDh2 4, =66 km U=115kV X,=0,40/km
bD3 {:=125km U=115kVY %,=0.4C/km
bD 4 i,=50km U=37kV x,=0.40/km
Kb Ia=15kA U, =63kV X= 0.1

Cic diém ngdn machtai BvaD

U= 37kV
Kb BAl/ RA3
PDI

) 42—

NMD1 B | b HT
U=63kV
U= 115kV
E

: BA2
Hinh 5.11. So dd mang dién bai

todn 5.11. U,=10,5kV

NMD?2

2/443  3/694 ,4/42 7/6,94 9/15,38

10/11,1 11/11,11
12/17,19 13/17,19
E‘mP

Hinh 5.11.b. So d6 thay thé tinh todn trong hé don vi cé tén baj todn 5.11.
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14/19,64  /16/9,36 18/17,74 19/215.,5

17/11,15 14/19,6 6/936 21123326 E,_

20/253
15/14,15
E,
" E,ey
14/19,64 16/9,36 22/22.82

EmPl (—m_/'Y'Y‘\_@ Eu

B
E, 24/12.2 E._,, 14/19.64 23/32.19 E,,

Hinh 5.11.c. So dd thay thé tinh todn ngdn mach 1ai diém B bai todn 5.11.

Gidi: Trude hét ta chon cic dai luong co ban:

S, 200

J3U, 3115

Thiét 1ap so d6 thay thé tinh todn (hinh 5.11.b), cic tinh todn duoc trinh bay dudi dang

S =200MVA; Uy = 115kV; I, = = 1,004 kA

biang
Bdng VD.5.11.a. S&liéu tinh todn bai 5.11
. He don vi ¢é tén Hé¢ don vi tvong d6i
X hiéu
MP1 X 2 2 g
’ S Yo ~0125. 5" _ 8270 xd,";h=0.125.@=
S ot 200 St 200
0,125
KD X, I.
X kg1 U5 443 X 2 = 0,1 1094 _p 667
V31, V315 b L5
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) Heé don vi ¢6 tén H# don vi tuong doi
X hiéu
MBAl X5 U L% - 1051157 _ ggq USa _ 105200 g 05
1008 44, 200 1008,  100.200
bDI1 X '
. Xordy (Ueby2 =04, 105(E}2 Xordy 22 =0.4.105. 2% _
al Uy ., 118?
0,635,
pD2 X,
| xu}fz(ucb)z—oatﬁﬁ(ﬁf = 26,4 Xody 2 = 0,4.66. 2% = 0.4
Uy, Ud2 115°
pD3 X
¥ Kol (Do 32 = 0,4, 125(3) Xov s —04.125. 2% -
N Ud3 115°
0.756
BA3 X5 U U% = 105115° _ ¢ gq; U,S, 105200
1008,,, 200 108,,, 100.200
PD4 X, 145,
xM.L(Um )~_0450(_-—) =193.21 Kooy —2 = 0,4.50. Q_
a4 U[M 37
2,922
HT X, 2 z
Uo 1157 15,38 Xoo = Seb @_0232
Skht 860 khi
BA 2 Xm;Xu Ukah =10.,5]]52 = 1111 Uksch :_10’5'20():0,]68
100.55,5 125 1088, 100,125
MP2 | Xin Xia u? 1152 S
Xgy'— L =013, = 17,192 x,," — = 013.2% _ 026
S 2 100 S o2 100 -
Tinh todn ngdn mach tai diém B
Bién doi sa dd
X=X+ X4X, 8.27+4.4346,93 = 19,64 0,125 +0,067+0,105 = 0,3
X 5= (X, + X212 (11,11+17.19)72 = 14,15 (0,16840,26)/2 = 0,214

K= (K XWX+ X+ Xg)

42.26/ {42+26+50) = .36

0.635.0.4/(0,635+0,440,756)=0.142

Xi7= (X XX+ X+ X5)

26,50/ (42+426+50) = 11,15

0.4. 0.756/(0,635+0,4+0,756)= 0,17

X 5= (X4< Xﬁ)f{x-t"' X5+X6)

42.50/ (42426+50) = 17.74

0,635.0.756/(0.635+0.4+0,756)=0,27

X o= Xk X+ Xo 6,93+193,21 + 15,38 = 21553 [0.105+2,922+40.232 = 326

Xao = X7+ X5 11,15+ 14,15=2573 0,17 + 0,214 = 0383

Xa = Xt Xy 17,74 + 215,53 = 233 26 0268 + 3,26 = 3,53

Xon = Xy * K A Xy +Xy)) 25,3.233,26/{25,3+233,26) = 22,82 |0.383*3,33/0,383+3,53)=0.345 '
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EmP2= Em.l’Z"' Uen/ \/5

1,03 115/4/3 =68,39

X3 = X+ X1 22.82+ 9,36 = 32.19 0,345+ 0,142 = 0,487
Xug=Xo= X * XK f(X 1+ Xz0) | 19.64. 32,19/(19.64+32.19) = 12,2 {0.3%0.487/(0,3+0 487) = 0,184
Zon = 1/ X0 1/25,3=0,04 1/0.382 = 2,61
g = /X, 1/233.26 = 0,0043 1/3.53 = 0,283
Eopr= Enpie. Uey/ V3 1,05. 115/4/3 =69.72 1.05
1,03

En = Uea/V3 115//43 = 66,39 1
E, = E,p2-820 +Ep &5 68.39.0,04 + 66,39.0,0043 _ 63.19 103.2,61+1.0,283 _ | oo
gy t 82 0,04 +0,0043 2.61+0,283
g.=1/X,, 1/19,64 = 0,051 1/0.3 =337
221 = 1/ X 1/32,19=0,031 1/0.487 = 2,054
E.= E o £ +Ey &2 69,72.0,051+68,19.0,031 _ g9 14 105337 +1,027.2054 _ .,
e 814 ¥ B3 0,051 +0,031 337+2,054 ’
: By _ 0914 _ 54y Em‘,(,nzﬂ.l,om:s.é?
Dong ngdn mach: I{;, kA X 122 Xige ° 0184

Dong xung kich: i,

‘/5 Koy 1{3}3)_: \/5 1.8.567=1443 kA

Gid tr1 hiéu dung dong xung
kich: I,

Qe 140=1,52.5,67=8.62 kA

C.sudt ngan mach: S,

S U I3= V3.115.567= 11202 MVA

Tinh todn ngdn mach tai diém D

2/4.43

Eml”l

10/11,11

12/17,19
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3/6.94 4/42

11/11,11

13/17.19

ErnP2

776,94

8/193,2 9/15,38




18/11,15 7/6,94 9/15,38

14/19,64

16/9,36 8/193,2

E;,

17/17,74

27/24,68  28/208.,58

25/29

15/14.,15
26/253
EmPl
EmPCE
E 29/13,51 277246 8/208,58
Pl @m "
E’,, 30/38,19 28/208.5 31/32,28

Ehl . E’

12

Hinh 5.11.d. So dd thay thé tinh todn ngan mach tai diém D bai todn 5.11.

Bdng VD.5.11.b. S5 li¢u tinh 104n ngan mach tai diém D bai 5.11

Bién déi so d6
Biéu thirc He don vi ¢d tén Hé dem vi tremg déi
Xy X, Xy 19,64 + 9,36 = 29 0.3+0,14 =044
Xoo = X, 54X s 14,15+ 1774 =253 021 +0,17 = 0,38
Xyr = X+ X, 11,15 + 6,04 = 24,68 027 + 0,105 = 0,375
X0 = XX, 1932 + 15,38 = 208,58 023 +2,92 =315
Xy = Xpe#* Xagh Kot Xag) 29%25,3/(29+25,3) = 13,51 0.44%0,38/(0,44+0,38) = 0,204
X = Xyt Xoy 24,68 + 13,51 = 38,19 0,375 + 0,204 = 0,58
Xp= Xy = Xo* Xod(Xot Xo) | 208,58%38.19/(208,58+38,19) = | 3.15%0.58/(3,15+0.58) = 0,488
32,28 ’
0= 11X, 129 = 0,034 1/0,44 =228
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Bang VD.5.11.b (1iép theo)

Bién déi so dé

Biéu thitc He don vi cé tén Hé don vi tong dai
s = 11X 1/25,3 =0,04 1/0,38 = 2,61
o = /X5 1/208,58 = 0,005 1/3.15= 0,32
2= /Xy, 1/38.19 = 0,026 1/0,58 =173
g~ Ener 221+ By 26 69.0.026 +66.39.0005 _ (o o i 1039.173+1.032 _ | a0

Los + 2as 0,026 + 0.005 1,73 +0.32

B, = Bur o+ By 690026 +66.39.0.005 _ (o o | 1,039.1,73+1.032 _ | oo

10+ Eox 0.026 + 0,005 1,73+0,32

E' 68,6 '
‘ o Zuda 90D s Eupe j 2 1033 | hog=2.125

Dong ngan mach; I, kA X 32,28 Xewe 70,488
Dong xung kfch: iyp V2 Ky 19 =42 .18, 2,125 = 5,41 kA
Gid tri hiéu dung dong xung G- ILS[; =1,52.2.125 = 3.23 KA

Cong suit ngén mach: S,

J3U. I = /3 .115.2,125 = 4233 MVA

3. BAI TAP

5.1. Tinh todn ngan mach 3 pha tai diém N, va N, trén so dé mang dién (nhsr hinh v&)
duge cung cép tir he thong c6 dién 4p khong d8i 1a 115 kV va cong suit ngén mach 1 950
MVA, dudng day cung cip DDI dai 65 km, duge 1am béng diy AC-120, dudng day phan phdi
dai 4 km bang day AC-70, médy bién 4p ma hiév TMTH-10/110 ¢6 cong suit dinh mifc S,5.= 10
MVA, dién dp ngan mach U, = 10,5%. (Gidi theo hai hée don vi)

5. 2: Hay tinh todn ngdn mach 3 pha
va 2 pha tai diém N cho trén s¢ dé hinh vé.
Mang dién dugc cung cidp tir hé théng co
cong sudt vé cling 16n véi cong suit ngin
mach Syr = 750 MVA, dudng day cung cdp
110 kV dai 105 km dugc lam bing day ACO-
240 (r, =0,12 va x, = 0,424 Q/km), mdy bién
ap ma hiéu TMTH-60/110 cd cong suat

HI3kV  10,5kV
N1 N2
| /
© | 7
HT 1210} ;r BA bD2 b/

Hinh 5.12. So d6 tinh todn ngan mach bai tap 5.1.

60 MVA, dién 4p thit cap Uy,, = 10,5 dién 4p ngin

mach U=10,5%, cudn khing dién c6 cdc tham s6 U,y = 6,3 KV, L., = 0.5 kA va x,, = 0,05
mdy phdt cong suat §,,, = 50 MVA, dién tr& sieu qua do x** = 0,125, sudt dien dong E = 11 kV,

dién dp dinh mitc U,,, = 10,5 kV.
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115 kV 10,5kV MP

Hinh 5.13. Su d6 tinh todn ngén @
mach bii tip 5.2.

|
HT - 15)0) BA Kb N

5. 3. Hiy tinh todn ngdn mach ba pha tai diém N,va N, trong mang dién cho trén s d6
(hinh5.14.a ). Cac tham 6 cla cdc phan tit] duge cho trong bang sau

Pt Cic tham s6
HT U=115kV 5=860 MV A
BA TMTH25/110 115/6.3 kV Spa=25MVA U, =10,5%
MP Epy=6.5 kV Snp=30 MVA X, 0,125 U,=10.5
kv
bD1 AC-150 U=115kV [,=130km 1,=0,219/km Xu)
=0.41C/km
pD 2 AC- 95 U, =6,3kY 1, = 4.2km rp=0,340&m | xu=0,37k
m
L HT - 115kV 10,5
Hinh 5.14. So d6 tinh todn 1, 1, /
ngéan mach bii 1ap 5.3. @

N ..7]/@ ;/ N

5. 4. Hay tinh todn ngin mach tai diém N trén so d6 mang dién nhu hinh v& cdc phén tir
cua he théng ¢é cdc tham s§ nhu sau: May phdt: cong sudt dinh mic S, = 50 MVA, dién tré
sieu qud do doc true X7’y = 0,132, suat dién dong trong hé don vi tuong doi E. = 1,1; dién 4p
dinh mue U, = 10,5 kV,

Miy tang ap 10,5/115 10,5kV 115kV 10,5 kV
kV ¢6 cong suidt dinh miic Sy, @_l_@ | @_—b
= 25 MVA, dién 4p ngén |
mach U,, = 10,5 %, mdy giam MP BAl DD BA2 N/S,.

ap 115/10,5 kV ¢6 cong suat

dinh muc S;,; = 10 MVA, U, Hinh 5.15. So d6 tinh todn ngan mach bai 1ap 5.4,
= 10,5 %:; Pudng day 35 kV
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dai 82 km lam bing day AC-150 c6 dién tr& r, = 0,2} vi x, = 0,41 (}/km: Phu tai mic trén thanh
cdi 10,5 kV cilia tram bién dp c6 gid tri S,, = 7,6 MVA, cose = 0,82.

5.5. Tinh todn ngdn mach tai diém N trén thanh cai phia 10,5 kV cla mdy bién 4p 3 pha

3 cudn day cho trén so d6. Cong sudt dinh mitc coa may bién 4p S5, = 10 MVA,

Uiew = 17 % Uyer = 10,5 %; Uy = 6 %;  Cong sudt ngidn mach clia hé thong
S = 950 MVA, '

5.6. Mot mang dién gém hai mach giong
nhau 1am viéc song song bdi mdy cat MC; cdc tham

50 cua cac phdn i

May phat cé cong suat dinh mie S, = 30
MVA; dién trd siéu qud d6 doc truc x", = 0,132 ; dién
dp dinh mic U = 10,5 kV; sudt dién dong trong hé  Hink 5.16. So dé tinh todn ngin mach
don vi tuong d6i E, . = 1. bai tap 5.5.

May bi€n dp: 5,5, =25MVA; Uier= 10,5 %: Uy = 17.5 %; Uy = 6.6 %.
Khéng di¢n: Dong dién dinh mifc I, = 1,3 kA; U, = 115 kV va x,, = 0,08.
Pudng day AC-150 dai 68 km ¢6 1, = 0,21 x, = 0,41 Q/km.

Hay xéc dinh dong di¢n ngan mach 3 pha tai diém N trong hai trudng hop:
a) khi mdy cit MC md; |

b) khi mdy ¢4t MC déng

105k  115kV !
[ /N
37kV MC
MF  BA Kb bD
I
_/

Hinh 5.17. So dé 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. Bié&t cdc
tham s&: He théng cd cong suit ngén mach S, =360 MVA; May bién dp 1 va 2 ¢6 cong sufdt nhu
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nhau: S.;,=75MVA : U, =75 %, cic miy phdt 1 va 2 cé cdc tham s6 S, = 10 MVA, X’y =
0.25, U= 10,5kV, sdd E> = 11 kV, Dudng day 35 kV dai 38 km lam bing day AC-95 cé x,
= (0.4 Q/km. (bo qua r,)

5. 8. Mot heé théng dién cé so db 10,5 37kV
cho trén hinh 5.19. Biét cdc tham so: He @
thdng ¢6 cong vo ciing 16n; Nha mdy thuy MPl  BAl bD
dién c6 2 may phat giéng nhau 1 va 2 vdi : @
cdc tham s6 P, = 1000 kW, cosq = (.8, @_ HT
x’=0.25, U= 6,3 kV; Tram bién 4p D’E
MP2 BA2

6,3/10,5 kV 2 mdy ¢ cong suat nhu nhaw:
Suma= 1600kVA; U, = 5,5 %; Mdy bién dp
trung gian BA3 110/i0,5 kV, c6 Hinh5.18. Sod6 tinh todn ngén mach bai tap 5.7.
Spar = 6,3 MVA, U, = 10,5 %; Céc

duong day 10 kV dai 8 km va dudng day 110 kV dai 50 km ¢6 x, = 0,4 Q/km.

Hiy x4c dinh gid tri dong dién ngin mach 3 pha tai diém N; va N, khi:
a) Nha mdy dién lam viéc doc lap véi hé thong;

b) Nha mdy dién lam vig¢c song song véi he thong.

6,3 10,5kV

@rcg?{ DI BA3 | DD2
R 0 ®

@%@_ N, 105/115kV
MP2KN, BA2

Hink 5.19. So dé tinh toin ngan mach bai tap 5.8.

5.9. Mot he thong dién cé so dd cho trén hinh 5.20. Biél cdc tham s6:

Hé thong c6 cong sudt ngén mach S, = 800MVA; He thong 2 ¢6 dong ngan mach 3 pha
tai thanh cdi 1a I'” = 3,5 kA Tram bién 4p 6,3/10,5 kV 2 mdy cé céng sudt nhue nhau;
Supe = 1600KVA; U, = 5,5 %, Mdy bién dp trung gian BA3 110/11 kV, ¢6 §;,, = 6,3 MVA,
U = 10,5 %: Céc duong day BPD1 dai 50 km lam bing day AC-93 (1,=0,34 vi x, = 0,4 Q/km)
duong day BD2 dai 30 km lam bang day AC-70 ¢6 r,=0,34 va x, = 0,4 Q/km. Dudng day BPD3
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gom 2 doan: doan 1 dai 2 km dugc lam bang day AC-50; doan 2 dai 8 km duge 1am bing day
AC-35.
Hay xac dinh gid tri dong dién vi cong suit ngan mach 3 pha 1ai cdc diém N;; N, va N..
5. 10. Tinh todn ngin Dl
~
mach trong mang dién ha ap tai g:l/ll ﬂ)—l/ PD3 /
diém N cho trén so dé nhu hinh A
. .y , 4 N2 4
vé 5.21. Biét cac tham s&: He / N3
] bD2
thong cé cong sudl ngan mach @ NT 105/115kV
Sy =250 MVA; Mdy bién dp: S,p, HT2
= 320 kVA ; U= 55 %,

AP, = 6,2 kW; Dudmg day bing Hinh 5.20. So 46 tinh toan ngan mach bai tap 5.9,
chp ha dp dai / = 430 m; r,= 0,46
%=0.31 €2 flom; 10kV 0,38kV
Bo qua dién tré cla cdc thiét bj | /
HT BA bD

5. 11. Tinh todn ngin mach trong
mang dién ha dp tai diém N cho trén so dé
nhi hinh vé 5.22. Bié€t cdc tham s&: He Hinh35.21. Sod6 tinh todn ngén mach bai tap 5.10.
thong ¢ cong suat vo cing 16n Sy, =o¢ |
Maiy bién dp: S.p, = 560 kVA ; U= 5,5 %, AP, = 9.4 kW : Puong da bing cdp ha dp dai
p g ady p
{ = 460 m; ry=0,27; x,=0,30 £ /km.

B& qua dién trd cha cdc thié€t bi phu.

512, Ti in nga ot
12. Tinh todn ngan mac}: mo 10KV 038 kV
pha trong mang dién ha 4p tai diém N

cho trén so d6 nhu hinh v& 5.23. Biét @_P@% _ :</
HT BA

cac tham sé; DD

- He théng c& cong suat vo cing
16m nén c6 thé bo qua dién
Hinh 5.22. S0 d6 tinh todn ngan mach bai tap 5.11.
- May bién 4p TM 320/10:
S,pa= 320 KVA: AP, = 6.2 kW ;
U, =55%,

Dutmg day A-70 dai /=440 m; r, = 0,46 Q/km; x, = 0,31 Q/km:
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Co xét dén dién trd cha cdc thiét bi phu:

Thanh céi bing déng kich thudc 30x4 mm dai 2,2 m; aptomat tong loai A3134 c6 dong
dinh mirc 600 A; may bié€n dong loai TK¢ 400/5

5.13. Bai tap dai:

. _ 10kV 0,38kV
Tinh toidn ngan mach 3 pha tai

cdc diém cho trén so d6 he théng dién nhu @_‘_@( % o z/
HT BA bD

hinh v&, gid tri dién 4p cla cdc cap duge

biéu thi trén cdc thanh cdi, cdc tham s

khic cia cdc phan tir duge cho trong )

bang (g véi cic chi cii ciia ho, tén dém Hinh 5.23. So d6 tinh todn ngan mach bai tap 5.12.
vauieén cia ngudi lam bai nhu sau: ing véi
chir cdi cia ko s€ cd s6 liéu clia cdc phan to NMDI, tram bién 4p 1, dudng day | va diém ngin
mach thit nhat (tlr cot 1 dén cot 7); tng vai chix ¢di cua tén dém: NMD2, tram bién dp 2, dudng
day 2 va di€ém ngdn mach thit 2 (tir cot 1 dén cot 7); émg vdi chif cdi cla tén: tram bién dp 3,
dudng day 3, dudng day 4, cuén khing dién, hé théng va diém ngin mach thit 3 (tlr cot 5 dén cot
11). Céc ky hiéu:

- May phat: §,. — cong suat dinh muc cia may phit (MVA), E. — sdd clia mdy phit
trong hé don vi tuong déi Ung v&i dién dp dinh mife, dién dp dinh mdc cla mdy phat bing gid tri
dién ap trén thanh cai, x*°, - dién khang doc truc siéu qud d¢ trong hé don vi tuong doi; n,,- sO
Jugng mdy phart;

- Mdy bién dp: Sz, — cong suat dinh mic clia mdy bign dp (MVA), cdc mdy bién dp ¢6
dién dp ngén mach U,=10,5%, s6 lugng mdy bién ap lay bang s6 lugng may phat;

- Cudn khang dién: Uy, - dién dp dinh muc cia cudn khdng dién bang dién dp ghi trén
thanh cdi; 1, — dong dién dinh mic cha cudn khéng dién, kA, x,, - dién trd khdng dién trong hé
don vi tuong d6i;

- Pudmg day: / — chiéu dai dudng day (km), x, = 0,4 Q/km ;

- He thdng: S, — cong sudt ngin mach MVA), dién 4p hé thdng bing dién &p clia dudng
day turong ing.

(Giai trong 2 h¢ don vi c6 tén va tuong d6i, bo qua dién trd tic dung cha cac phén tir)
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@ xp Bal
DDl bD4
WL B L] ®
A
o8 i P m
U=63kv BA3
bD2
| bD3
U= 115kV
E
BA?2
1 U,=10,5kV
NMBD?2
Hinh 5.24. So d6 tinh todn ngin mach bai tap 5.13
Ho
Tén dém
Chir Tén
cdi Nha mdy dién TBA bD DNM Khang dién HT | BD
Serat X" E, Dy Spa N, L X S5 !
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 | 009 | 80 | 48
B 50 | 0,13 1.05 3 63 83 C 05 | 008 | 680 | 39
E 100 | 0128 | 1.1 2 125 80 D 1 0,1 780 | 29
E 120 [ 015 | 1,05 1 125 75 E 1.1 008 | 1050 | 64
G 150 | 0.145 1.1 1 200 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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EE}‘ 1 2 3 4 5 6 7 8 9 10 | 11
1 75 | 025 | L.l 2 80 68 C 06 | 008 | 880 | 80
K 80 | 0125 | 105 | 2 80 | 114 D 06 | 008 | 680 | 60
L 60 | 0,145 | 1,03 3 80 70 E 05 | oo8 | 9718 | 77
M 50 | 0,135 | 11"} 3 63 | 117 A 05 | 008 | 680 | 65
N 75 | 013 | 11 2 80 | 120 B 06 | 008 | 790 | 35
0 80 | 0,025 | 105 | 2 80 78 C 07 | 0075 | 1120 | 44
& 9 0125 | 105 ] 2 125 | 76 D 1 008 | 1480 | 37
G | w0 02 1,1 2 125 | 69 E 1 008 | 1370 | 48
P [120] 025 | 105 | 2 125 | 106 A 12 | o1 | 1600 | 55
Q | 150 ] 0135 | 1,1 1 200 | 110 B 15 | 009 | 1030 | 60
R | 200fo0125 | 105 | 2 200 | 102 C 1.8 | 008 | 1105 | 43
S 150 | 013 | 11 2 200 | 125 D 1,5 | 01 | 860 | 50
T |10/ 014 | 1,05 | 2 125 | 127 E 1 0,08 | 887 | 36
U so | 015 | 103 | 2 63 86 A 05 | 01 | 668 | 40
U 80 | 022 | 1, 3 80 72 B 06 | 01 | 1076 | 51
v 75 | 0135 | 1.1 3 80 77 C 06 | 0,08 | 1340 | 33
X | 100] 0125 { 105 | 2 125 | 85 D 1 0,08 | 1145 { 36
Y | 150 | 0124 | 105 | 2 200 | 63 E 1,5 | 0,08 | 2010 | 54
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Chuong 6

CHON THIET BI VA CAC PHAN TU HE THONG PIEN

1.CO SO LY THUYET
1.1. Piéu kién chon va kiém tra thiét bi dién
1.1.1. Diéu kién lam viéc binh thuing
Dé dam bao nhiét cho khi cu dién va day din O tinh trang phdt néng dai han, dong dién

lam viéc binh thudng cuc dai I, khéng duge vugn qua dong dién cho phép I, (mg v6i nhiét do
cho phép lau dai: Ly<1,. (6.1)

Khi nhiét d0 moi truong xung quanh khdc véi gid tri cho trong s6 tay tra citu, can phai

hiéu chinh lai dong dién lam viéc

b,
IIVM -

Iv s 6.2
K, (6.2)

trong dé: Ke — hé s6 hiéu chinh theo nhiét do

8., 0

k - Lp ol ,
8 —9. P (6.3)

ep ol

¢ day: 8- nhiét d6 cho phép 16n nhat d6i vdi thi€t bi;
0.~ nhiét d6 méi trudng tiéu chudn;
8.~ nhiét do thuc t&€ ciia moi trudng xung quanh.
Tiét dién cia phén tir din dién c6 thé xdc dinh theo mat do dong dién cho phép:

| 3
F =— , mm, (6.4)
Jx

ju — mat do dong dién kinh t&, A/mm’.
Dién dp dinh mifc cha thiét bi (U,) phai khong nhé hon gia tri dién &p cia mang dién
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U,2U (6.5)
1.1.2. Kiém tra thiét bi theo ché do sw c6 ngdan mach
a. Kiém tra ché’ds én dinh nhiét

Dé dam béo diéu kién 6n dinh nhiét, tiét dién clia céc phan din phai khong nho hon gid
trj t6i thiéu ’

= 2
Fmin = BN = Ik v ! . (66)
C C,

L

trong d6 : 11V - gia ri dong dién ngan mach 3 pha 16n nhdt di qua thiét bi v6i C 1a he s6 phu
thuoc vao tinh chét clia vat liéu dén dién, cho trong cdc s6 tay thiét ke

1k
Bo= [ifdt = a4y (6.7)
1=0
D6i vi céc thiét bi c6 dong dinh mic nhd hon 1000 A thi ¢6 thé kiém tra sy 6n dinh
nhiét theo biéu thirc
I, 21" [t (6.8)
Lod
trong d6: I, - dong 6n dinh nhiét ciia mdy cit \ing v6i thoi gian 6n dinh t,; cho trong 1y lich
may.
b. Kiém tra ché dé on dinh dong
Ché do én dinh dong duogce kiém tra theo cdc di€u kién
ith 2 ixk
Ilh 2 ka; (69)
trong dé: iy , I, — gid tri 16n nhat va gid i hiéu dung cuia dong &n dinh dong xung kich clia thiét
bi;
iy » Ly - gid tri Ién nhat va gid tri hiéu dung clia dong xung kich di qua thiét bi.

P6i v6i thanh cdi 6n dinh dong duoc kiém tra theo \ing suat cho phép o,

M
S =1y (6.10)
trong dé : M - momen u6n:
1%i*
M = 1,76.10*. _16% KG.cm, (6.11)
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G day: iy — gid tri 16n nhat cia dong xung kich di qua thanh c4i, A;
! - chiéu dai mot nhip thanh cdi, cm;
a - khoang cdch giita cdc pha, cm:

W - momen chéng uén: W = 0,167b°h cm*.

Di€u kién chon va kiém tra thiét bi dién
1.2. Chon cac thiét bi dién
1.2.1. Thanh cdi

Di¢n dp dinh muc cla thanh céi (U,,) khong nhé hon dién 4p cla mang dién:U,_ = U,

Ti€t dién thanh cdi chon theo mat dé dong dién kinh t&: *

"M
F.2>— (6.12)
Ju
. If.\] t
Ki€m tra én dinh nhiét: Foin= RC kK <F, (6.13)
Kiém tra 6n dinh dong: g, =— < 0O,. (6.14)
g 1 W

1.2.2. Svr dié

bién dp dinh miic clia sit (U 4) khéng nhd hon dién dp cia mang dién: U,> U.
Kiém tra 6n dinh nhiét: Dong én dinh nhiét ciia stt 1én hon ddng ngén mach Ly, > I,
Kiém tra én dinh dong: Luc cho phép cua sit 16n hon gid tri tinh todn  F,, > kF,
Fp=06F,, (6.15)
trong dé:
Fiii- luc phd hong sit (cho trong s6 tay thiét ké&);

F -luc dong dién tdc dong Ién ddu sit khi ngidn mach ba pha xdc dinh theo bigu thiic

.2
F,=1.76.10% 2 kG (6.16)
a

k - hé s§ hiéu chinh, xdc dinh theo biéu thic:

k=—
H
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trong dé: H — chiéu cao cla sii;
H’ — chiéu cao tir ddy sit dén diém dat clia tai trong cd hoc
1.2.3. Cdp dién luc
Capdigndp: Ug,2U

Tiét dien: Tiét dién cua cap dién luc c6 thé chon theo phuong phép hao 16n di¢n 4p cho
phép hoic theo mat do dong dién kinh té:
FC > I::;.M
e
Gi4 tri dong dien 1am viéc cyc dai duge hiéu chinh cho phit hop véi dieu kién nhiét do
moi trudng va s6 lugng cdp di chung trong mét ranh

I
Iv he _ IvM : 61?)
" ke k, (

trong dé: 1, — dong dign 1am viéc cuc dai;
F., ciing c6 thé duge chon theo mat do dong dién kinh 1€ dong di¢n dst néng cho phép

. ; . B . [K3]
Kiém tra ch€ d6 6n dinh nhiét: F_, = L ‘/:
C

Chon mdy cdt, mdy cdt phu tdi va dao cdch ly
a. Mdy cdt
- bign 4p dinh mic Uince 2 Unnang
- Dong dién dinh mtte  Tyc 2 In™

- Kiém tra ché& do én dinh nhiét khi ngin mach chi dp dung cho miy cit cé dong dinh
mic nho hon 1000 A

L, 2L |t (6.18)
ad
- Kiém tra ché dé én dinh dong
EEVES (6.19)

i,y - dong &n dinh dong cia mdy cit;

I, gid tri hiéu dung clia dong ngan mach xung kich.
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- Diéu kien cat: Cong sudt (hoac dong di¢n) cat clia mdy phai lén hon hoac bang cong
sudt (hodc dong) ngan mach 16n nhit ¢6 thé di qua may:

Sz S hoac I,> I,

b. Mdy cdr phu tdi va dao cdach ly

Diéu kién chon méy cit phu tai va dao cich ly gidng shu may cit, trir didu kién cit.
1.2.5. Mdy bién dét do luomg

a. May bién dong dién Bf

- Dién 4p dinh muic Um=U

- Dong dién dinh mifc phia socap Ig > I~

- Cap chinh x4c: chon phi hop véi cde yéu cdu cla dung cy n6i vio may thir c4p.

- Phu tai thi cap 7,

Dé didm bao do chinh xdc yéu cdu, téng phu tii thit cip Z, clia né (ke ca dy dan) khong
duoc vugt qua phu tai dinh mifc ‘

Z?_nHI 2 Zz = prl + I’d : (6.20)
trong d6 Z s, - tong phy tai cdc dung cu do
1,- t8ng trd cha day dan néi bién dong dién v6i dung cu do

Truong hop gidi han ta ¢é:

A
Zyw — ZZP: = Bl 6.21)
F, :
Suy ra ti€t dién F, clia day din:
P-Iy
Fo= — (6.22)
Ty

trong d6 : v - dién dén clia vat ligu ;
p- dién trd suat cua vat lieu din dién;
l,-chiéu dii tinh todn cia day dén, phy thudc vao chiéu dai thuc t€ / va so dé néi BI.
So d6 ding 3 bién ddng trén ba pha néi hinh sao thi f,= 7
So d6 diing 2 bién dong trén hai pha , = V3 ./;

Sa d6 diing 1 bién dong trén mot pha /,= 2./,
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- Kiém tra én dinh dong Le = 1y
Riéng d6i v&i bién dong kiém st do, didu kién 8n dinh dong la:

i

F.>F, =0,88.10%2 ~ (6.23)
a

ep
trong dé: F,,- luc tic dung cho phép lén ddu BI;
F, - luc tinh todn dat 1én ddu sit cha bién dong;
I- khoang cdch tir Bl dén sit gdn nhat, cm;

a - khoang cdch giita cac pha, cm.

- Kiém tra 6n dinh nhiét

Lo 2 14" J:: 6.24)
ol

b. Maybién dién dp BU

- Dién dp dink miic cia bién dién dp phai phll hgp vdi dién dp clia mang: U g, > Ul
- Cip chinh xdc chon phit hop vdi nhiém vu cha mdy bién ap.

- Cong sudt dinh miic. S, < St

Tiét dién day dén dugc chon sao cho hao t6n dién dp khong vuot qui 5% dién 4dp dinh
miutc khi ¢é cong to va 3% khi khong cé cong to.

1.2.6, Cuon khang dién
Pién dp dinh mute; U, 2 U
Dong dinh muc: 1, 2 L,

Dién rd clia khdng dién duge chon sao cho cong suat ngan mach 1én nhat khong vuot
qud cong sudt cit cha may cdt bao vé S,

Gia tri dign tro ciia cuon khang dién trong hé don vi co ban:

Xku*"_‘xht.z'xhl.l HT
S. S.
X ZHS_:L; Xpygs = Sc:t
S, S.4 KP N

S, — cong sudt duge chon lam dai lugng co ban.

S,. S.i — cong suit ngin mach trén thanh cdi hé thng va cong suit cit cia mdy ct.
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Gid trj dign trd khdng dién ymg v6i ché do dinh miic
Skd u ch 42

Xia = Ko —— 6.25
L] kd.u Sub (Unkd ) ( }

Choen X, theo gia tri gdn nhét cho trong catalogue

Trong hé don vi tuong d6i co ban

S, U

K = Xige =t (Lkd)2 (6.26)
Skd U ch

Dong ngén mach sau cuon khéng dién

I
[(= —= 6.27)
X + X g

Gia trf dién dp du trén cuén khdng dién khi c6 ngin mach khong duge nhd hon 65%

I,
U%,y = Xiae- . €100 = 65% (6.28)

nkd
trong d6: Sy Uy s Lo — cOng sudt dinh mifc; dién dp va dong dién dinh mitc cha cudn khing
dién.
1.2.7. Cdu chdy va aptomat
a. Cdu chdy
- Dong dién day chay déi véi phu tai khong ¢6 dong dién nhay vot: I, > 1, .
- P6i véi phu tai ¢6 dong dién nhay vot

I, = oo, (6.29)

trong dé: I, - dong dién m& may cua dong co;
O, - 12 hé s6 phu thude vao diéu kién khdi dong.

- D6i véi cdu chay bao v& dudng day chinh, day chay chon gid tri 16n nhat cha mot

trong 2 diéu kién sau:

haz  Le=kdd 1, (6.30)
1
. n—|
L2 .= EETM_ kYL, (6.31)
]

m
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trong do: ky, - hé s6 dong thai;

>,- t3ng cac dong dién dinh mifc chia cd nhém;
1

L, - dong dién khai dong Ién nhat cia mot dong co;

1'1"1 - . . . - - -
Z I -tong céc dong dién dinh muc trir dong ¢o lon nhat.
[

Gid tri 16n trong 2 diéu kien trén s& dugc chon lam dong khoi dong clGa day chay theo

gid tri gin nhat vé phia trén ctla thang day chay.
- P6i véi cdc thiét bi 1am viec theo ché do ngén han lap lai nhu may bién dp han:
Lo21.=12 In\/_n , (6.32)
trong d6: I, - dong dien dinh muc caa thist bi;
g, - hé 56 tiép dién dinh muc.
b. Aptomat

Dong khoi dong clia phdn tir nhiét aptomat cfing duge chon gidng nhu déi véi cdu chay
Dong khéi dong céit nhanh ciia cuon dién tir clia aptomat phai thoa man diéu kién

IdeN = (1925 - 1!5) I1'nn1 (6.33)

Dé aptomat c6 thé bao vé cho duding day, tiét dién day dan duge chen phai pht hop véi
dong khoi dong cta thi€t bj bao vé theo diéu kign sau:

Kl 2 Kilo (6.34)
trong d6: L. - dong dién cho phép lau dii cla day din & diéu kién lap dat binh thuong;
K, - he s6 tinh dén sy thay déi cia diéu kién 1ap dat;
k,, - boi s6 dong dién cho phép, phu thuéc vao mang di¢n va diéu kién bao ve.
c. Khoi dong riv: Khoi dong tir duge chon giong nhu aptomat.
2. BAI GIAI MAU
Bai 6.1: Hiy chon thanh cdi 10 kV cho tram bién 4p, gid tri bi€t phu tai la S= 5470
KVA, gié tri dong ngén mach 3 pha L = 9,75 KA, i, = 24,4 KA; thdi gian sir dung cong sudt

cuc dai Ty = 4950 h, nhiét d6 trung binh ctia moi trudmg xung quanh 1a 30 °C, thoi gian ton tai
gia dinh clia dong ngén mach 1a t, = 0,35 s. Dy dinh chon thanh nhom.
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Gidi: Dy dinh chon thanh cai bing nhom (ing véi nhiét do trung binh ctiia méi trudng la
25 "C thi nhiét do d6t néng cho phép Ia 70 °C. Trudc hét ta xdc dinh dong dién lam viéc 16n nhat
chay qua thanh cdi

S 5450-:299,67A

I,= — =
" J3U V3105

Xdc dinh hé s8 hiéu chinh
0, -0 -
ky, = [——H = ]Hm 30_ 0,943
0, -0, V70-25
Gid tri dong lam viéc 1dn nhat c6 tinh dén sy hidu chinh nhiét do

Lo Ly _ 29967
Mk, 0943

=31785 A

Tra bang 9.pl. BT, img vdi thoi gian sir dung cuc dai Ty = 4950 ta tim duge mat do dong
dién kinh t€ j,, = 1,1 A/mm?, do dé tiét dién clia thanh c4i duoc x4c dinh

F,= T 31758 _ 06 95 mm?

Jia L1

Chen thanh cdi nhom kich thuse 50x6 = 300 mm? chiéu dai méi nhip 1,4 m, khoing
cédch 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 én dinh nhiét

C, 88

Fromin= I{ * = 64,34 < 300 mm?

Vay diéu kién 6n dinh nhiét rat dam bio.
Kiém tra diéu kién 6n dinh dong:
Momen uén:

e . 1407.244007
M= 176.10% "0t = 176,10, — " —— = 14,03 kG.em;

[0.a
Momen chong uén: W = 0,167b%h = 0,167.0,6%. 5= 0,3 ecm”

. 16,1
Ung suit: o, = M = —= = 46,67 kGfem® < 6, = 700 kG/cm?.
B W03
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Vay diéu kién 6n dinh dong dam bao.

Bai 6.2: Hay chon thanh cdi cho tram bién ap 35/10,5 kV véi may TMH.1600/35, gid tri
dong ngin mach 3 pha I,,"” = 1,75 kA, i, = 4,46 kA; L, = 5,32 KA, i, = 13,57 kA thoi gian
str dung cong sudt cuc dai Ty, = 4550 h, nhiét d6 trung binh clia moi truding xung quanh 1a 28 °C,
thoi gian t6n tai gia dinh cta dong ngan mach lat, = 0,65s. t,, = 1,25 5. Du dinh chon thanh
nhom.

35 10,5 kV

Gidi: Dy dinh chon thanh ¢di bang nhom (iing v6i nhiét do trung binh cla moi truomg 13
25 °C) thi nhiét do d6t néng cho phép 1a 70 °C. Vi ddu bai khong cho biét gié tri clia phu tai nén
ta dua vao ddong dién dinh mic cia mdy bién dp d€ chon tiét dién thanh cdi. Trude hét ta xdc
dinh dong dién dinh mitc chay qua thanh cdi phia cao dp 35 kV va coi d6 1a dong dién 1am viéc.

S 1600
BA L -2639A

[, = 2
T AU 335

Xidc dinh he s& hieu chinh

k - ecp“emt = ?0_28=0966
“ye. -8 V70-25

v L

Gid tri dong lam viéc [6n nhdt ¢4 tinh d€n sy hiéu chinh nhiét do

Ly = e 2639 o054
k,, 0966

Xéc dinh tuong ty dong dién lam viéc 16n nhat phia 10,5 kV

L Se _ 1600
T J3U V3105

I 88
Lova == ——291 A
M2 K 0,966

Tra bang 9.pl. BT, iing v&t th&i gian st dung cuc dai Ty, = 4550 ta tim duge mét do dong
dién kinh 1€ j,, = 1,1 A/mm’, do dé tiét dién clia thanh cii phia 35 kV duge xdc dinh
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F = I'V_M 2732 21,83 mm’

Jia ’
Dé&i véi phia cao dp 35 kV ta chon thanh cdi mém AC-35
Theo bang 8.pl.BT ta tra dugc gid tri hé s6 C, = 88.

Kiém tra diéu kién 6n dinh nhiét

FTu.min -

L +
If) ‘/T =1.75. 0.65 10° = 16,28 < 35 mm?
C, 88 )

Vay diéu kien 6n dinh nhiet rat dam bao.
D61 v6i thanh cdi mém khong can kiém tra diéu kién 6n dinh dong

Tiét dién cia thanh céi phia 10,5 kV dugc xdc dinh

F.= ———I‘."MZ A 82,79 mm?
Jk L1

Chon thanh cdi nhom kich thudc 50x5 = 250 mm’; chiéu dai méi nhip 1,4 m, khoang
cich giffa cdc pha a = 0,60 m.

Kiém tra diéu kién 6n dinh nhiet

o V% _ oo 125
-1 =35,32. 10
ko, 88

Fre min Y = 67,59 < 250 mm?
Kiém tra diéu kién 6n dinh dong:
Momen udn:
il , 150%.13570°
M=1,76.10%, —* =1,76.10". ———— =121,46 kG,cm
10.a 10.60

Momen chdng uén: W = 0,167b’h = 0,167.0,5%. 5 = 0,301 cm’

. 121, .
ing sudt: o, = % = —6—;—; = 404,07 kG/cm’ < 6, = 700 kG/em?, (bang 11.pl.BT)

Vay diéu kién 6n dinh déng dam bao.

Bai 6.3. Hay chon cap dién luc cho mang dién ha dp 380 V duoc cung cdp tir tram bién
ap 10/0.4 kV véi mdy bién 4p TM-560/10, chiéu dai dudmng cap fa 156 m c6 phu taila S§ = 170
kVA, cose = 0,8; thdi gian sl dung cong suit cyc dai Ty= 4500 h; cap duqc ddt trong hao chung
¢6 s0 lugng day cdp l1a n = 4, khoang cach gilta cdc day cdp 1 100 mm nhiét do trung binh cia
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moi trudng 12 20 °C. Biét hao ton di¢n dp cho phép AU, = 5,5%; Cong sudt ngin mach tai thanh
céi 10 kV cilia tram bién 4p 1a S,= 215 MVA, thoi gian 16n tai clia dong ngdn mach 1, =1,25s.

Gidi: 10 0,4 kV

Cdchl: Chon cdp theo hao t6n dién dp cho phép: |—@+ f/
N

Xdc dinh dong cong sudt chay trén dutng diy

P =S.cosp = 170.0,8 =136 kW va Q =Ssing =102 kVAr
Hao t6n dién dp cho phép trong hé don vi ¢é tén

UAU, % 380.5,5
AU, = — 2" - =209V
100 100

Trude hét cho gid tri x, = 0,1 /km va xac dinh thanh phan phan khdng cla hao t6n dién
dp
Qx,f 102.0,1.0,15
U 0,38

AUy = =403 V;

Thanh phdn téc dung: AUy = AU,, - AU = 20,9- 4,03 = 16,87 V
Tiét dién day din

. PL 136.150. 58.92 mm?
T T TUAU, 540381687 T
Chon day cép 15i ddng loai XLPE cich dién PVC c6 tiét dién 70 mm’ v6i dong dién cho
phép 1a 360 A; sudt dién trd r, = 0,27 va x, = 0,083 Q/km. {bang 37.pl) [1]

Hao t6n thuc t¢

- 136'0‘23&152‘93-98—3 015 =17.84V < AU,, =209V

AU

Vay day din da chon la dam bao yéu cau vé chat lugng dién. Tuy nhién theo yéu cdu vé
nhiét do dét néng cho phép dong dién cho phép cla cdp 70 mm’ 1a 235 A, trong khi dé dong

dién 1am viéc thyc 1€ cia mang la:
Dong dién lam viéc :

S 170

C U J3.038

Tiic 1a dong dién cho phép cha cdp da chqﬁ nho hon dong lam viéc. Vay yéu cdu vé

I, =25820 A >, =235 A

nhiét do dét néng cho phép khong dam bao nén cin chon cdp cd tiét dién 95 mm’.
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Cdch 2: Chon day cap theo mat do dong dién kinh t€
He¢ sd hi¢u chinh theo nhiér do:

D61 véi cdp ha dp nhiet do cho phép 1a 80 "C (bang 10.pl.BT), cin cif viio 56 luomg cdp di
chung ta tra bang 42.pl [1] tim dugc k, = 0,8. Hé s& hiéu chinh theo nhiét do

9, -9, 80-20
ky= [ “=1/ =096
T Ve, -6, 80-15
Gid tri hiéu chinh clia dong dién 1am viéce

Lok _ 170
" Tk k, 08096

=336 A;

Ung véi Ty = 4500 h tra bang 9.pl.BT ta tim duge mat d¢ dong dién kinh & j.('l =31
. A/mm’ cho cdp 16i déng, vay tiét dién day din l1a

F, =£"’i =36 108,4 mm?%;
Ikt 31
Chon cdp 161 déng XLPE cich dién PVC 6 tiét dién 120 mm® .
Cdch 3: Chon cdp theo nhiét do dot ndng cho phép:
Can cir vao gid tri I, y, tra bang 37.pl (1] ta chon c¢ip XLPE cdch dién PVC ¢6 i€t dién
150 mm? v6i dong dién cho phép 1a 360 A1, = 0,12 va x, = 0,077 (¥/km.

Dé kiém tra cdp & ch& d6 sy ¢6 ngan mach, trudc hét ta cdn xdc dinh gid tri dong dién
ngan mach 3 pha tai diém cudi ctia dudng cdp, chon cap dién 4p co ban 13 0,38 kV. Vi mdy
bién 4p TM-560/10 tra bang 14.pl [1] ta tim duge AP, =94 kW va U, =5,5% .

Xdc dinh dién tro clia cdc phan tir:
- Heé théng:

_ Ui _03%

Xu= =0,672.10° Q =0,672 mQ

s, 215

M4y bi€n ap:
_ U UL 55.038°

- - =25,32. 107 Q@ = 25,32 mO
100S,, _ 100.0,56 m

Zy

_ARUL  9,40,38

S?“ = m=2,42 10'3022,42 mel
BA ' M

Ry
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Xa =473 R =10"4/25,32° 2427 2252107 Q=252 mQ
Pudmg day:

R,=r,/=0,120,15=18.10° Q= 18 mQ

X, =x,=0077.0,15=111,55.10"Q = 11,55 mQ

bién tré ngan mach 3 pha:

Z, = (2,42 + 18)% + (0,67 +252 + 11,5572 = 42,64 me;

Dong dién ngan mach 3 pha:

U, 380
_I(k_\; = i =
V3Z, +3.4264

Kiém tra diéu kién 6n dinh nhiét clia cdp

=5,14 kA.

Fromn= 1 g ~514. —“115:;5 10° = 36,18 < 150 mm?

Bai véi cap dong cich dien PVCta cé C = 159 (bang 8.pl.BT);
Nhu vay cap dd chon dam bao diéu kién 6n dinh nhiét

Bai 6.4. Hay chon mdy cét va dao cdch ly cho mang dién 10 kV, biét cong sudl truyén
tal trén mang dién Ja S = 2540 kVA; gid rj dong dién ngan mach 3 pha tai diém dat thiét bi la
I,= 3,35 kA, ,= 0,65s

Giai: Trude hét ta xdc dinh dong dién lam viéc clia mang

I S 25400 146,65 A
T Ju o

Gid tri hiéu dung cua dong xung kich
L = qu ], = 1,52. 335 = 5,1 kA

Cén cif vao s6 liéu tinh todn ta chon may cét ddu loat BM3-10 va dao cdch ly PBP(3)-
10/630, cdc s liéu tinh todn kifm tra dugc thé hién trong bang sau

Tham s6 mdy cét Tham s6 dao cach ly
Tham s& Diéu kién Tinh 10dn BM>-10 Tinh todan PBP(3}-10/630
(1) (2) (3) 4) (5} (6)
Dien dp. kV U,2U 10 10 10 10
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() (2) 3) (4) (3) (6)
Phu tai 1>1., 200 146,65 630 146,65
On dinh " 0.65 10 0,65 15
Lame2L™ 2 1333 (222 = 335 (292 =135
nhiét, kA IML= 2k t V1 V4
. 22,7
On dinh dong i 2 L, 1.52.335 = 7.2 5.1 50
5.1
Kha nang cat, | A 3,35 55

kA

Bdi 6.5. Hé théng dién ¢6 cobng sudt ngin mach trén thanh cdi 110 kV 13 S, = 1280
MVA Hiy chon khdng dién dé€ cong suét ngan mach 1én nhat khéng vuot qud gid tri chia cong
suat cat mdy cit S, = 350 MVA, ddng dién lam viéc 16n nhat I, ,, = 895 A

Gidi:
Trude hét chon cdce dai lugng co ban 1a; HT 10,5kv
S, = 100 MVA, U, = 10,5 kV,
_ N
S 100 S S
I, = = =55kA
J3U, +/3.105

Chon cuon khang dién ¢6 cdc gid tri dinh mic:
Upe = 10kV va L, = 12KA, S, =+/3 Uy Lo = ¥3.10.1,2 = 20,875 MVA
Xidc dinh dién trd clia h¢ théng

S, 100

2 - 2 20,08
S, 1280

Kprr =

Pién try cha hé théng ing vdi cong sudl cat cia mdy cét

S_‘-‘h :@: 0,286
S

X * -
hi2 350

wal
Dién trd cin thiét cia khdng dién

Xkd.llz szn = Xhl]' = 0,286 - 0,08 = 0.206

Ta xdc dinh gid tri dién trd khing dién 1ing vdi ch€ do dinh muc

Xia = Xare Sk (Hﬁ)z =0,206. 20.875 (10-5

¥ =0,048
S.. Uy 100 10
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Ta chon mife gan nhat theo catalogue la X,,. = 0,05, tirc 5%
Biéu thi gia trj dién tré khdng dién trong hé don vi tuong déi co ban

S, U 100 10
Xkd« = Xkdc —Lh (_"l'("_]’ }2 = 0.05 —(
S,y Ul 20,875 10,5

3 =0,22;

Xdc dinh dién dp du trén cudn khang dién khi ¢6 ngén mach

I. 5.5
U%, = Xy 2100 = 0,05. 15 100=7732> 65%

kdl »

Nhu vay khdng dién vira chon dam bao yéu cau k¥ thuat
Gid tri dong ngén mach sau cudn khing dién

I, 55

lkz -

Xy + Xge 0.08+0.22

= 18,56 kA

Bai 6.6. Hiy chon thié€t bj cho tram bién dp véi mdy cong sudt 320 kVA do Viét nam
ché tao, cong suit ngdn mach cha hé théng 13 S,,= 168 MVA, thdi gian sit dung cong sudt cuc
dai Ty, = 4500 h, thoi gian dit cGa bao v& role 14 ¢, = 1,2s; nhiét do trung binh clla moéi trudng
xung quanh 13 28 °C

10kV/ 0,4 kV

@—UU— l b >

HT BHl MCIN, N, BI2Z  Ap

Gidi:

Theo ma higu ciia mdy bién 4p ta tim duge cic tham s6 cha mdy:
Spe =320 kVA; AP, =62 kW, U, =55%.

Trude hét cin xdc dinh dong dién ngdn mach tai cac diém N, va N,:

Chon U, = 0,4 kV, ta xdc dinh dién trd cha cac phan tr trong hé don vi cé tén:

2

Ua 0 o5 1070
s, 168 T

_U UL 55047
100.S,, 100.0,32

Zy =275.107" Q

_ARPUZL 62047

R =
TS 3202107

=9,69. 107 Q
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Xp=4Z2% -R% =10"y27,5% —9,69° =25,74. 10°Q
Tong tré ngin mach dén diém N, 12 Z,, = X, = 0,435.10° Q
Dong dién ngin mach 3 pha tai N, quy vé cap dién 4p thuc &

9 <h |9) ch 0942

I = . = =
Y V3z, U V3095210710

9,7kA

Dong dién nay thuc ra ¢ thé duge xdc dinh mot cdch ngin gon theo biéu thic

S 168 o540

J3U V30

L=

Dong xung kich:

iy =2.55. 1, = 2,55. 9,7 = 24,73 kA:
Gia tri hi¢u dung ctta dong xung kich:

L =1,52.1,=1,52.9,7 = 14,74 kA:

Tong 1rd ngan mach dén diém N, la

. Zo = /9,697 + (0,952 +25,74)> .10° = 28.39.10° O

Dong ngan mach tai didm N,

U, _ 04

I, = - =8.13kA
3z, 2839

Dong xung kich:
e =2.55.1,=2,55. 8,13 =20,74 kA
Gid tri higu dung ctia dong xung kich:
Lo = 1,52, I,= 1,52 . 8,13 = 12,36 kA;
Cong sudt ngan mach tai diém N:
S, =+3 .1, U= V3.8,13.04 = 5,635 MVA

Xdc dinh dong lam viéc & 2 phia clia mdy bién dp:

S

L, = —=™ - 320 =134,75 A:
J3U, 310
St 320 _ 461,88 A.

L., = =
T AU, V304



Chon mdy cat ddu loai BMII-10 va dao cdch ly PB-10/400; thoi gian cat clia ban than

mdy cit 12 t,,=0.2 s, nhu vay thdi gian gia dinh cha dong ngan mach s¢ la
tyg = iyt e = 1,2 40,2 = 1.4s.

Chon mdy cit va dao céch ly: Theo s6 liéu tinh todn ta chon may cat dau loai BMII-10

vi dao cach ly PB-10/400. Cic tham $& tinh todn dugc thé hién trong bang sau:

Chi tiéu ki€m tra Mdy car Dao cdch iy

Th. 56 tinh todn BMII-10 T.s6 tinh todn PB-10/400
Bign dp, kV 10 10 10 10
Déng lam viée, 184,75 630 184.75 400
A
On dinh nhiét, 9.7%.1.4=131,73 20%.1 = 400 9.7°.1.4=131,73 10°.10= 1000
kAss
On dinh dong. i =24.73 ) 24.73 50
kA
Dong cét, kA I, =9.7 T.=20

K&t qua tinh toan cho thdy cdc thiét bi di chon hoan toan thod min cdc yéu cdu cin
thiét.
* Chon thanh cdi 10 kV;

Du dinh chon thanh cai bang déng (img vdi nhiét do trung binh clia moi trudng 1a 25 'C
thi nhiét do d6t néng cho phép 1a 70 “C (bang 8.pL.BT). Xdc dinh hé s hiéu chinh

k _ e|.:p_eull= ?0“‘%_0966
he "9 -0 V70-25

op ole

Gi4 tri dong lam viéc 16n nhét c6 tinh dén sy hieu chinh nhiét do

I, _ 13475

o2t = 191,24 A;
w1 5066
4
. :%2_= 6691% — 4781 A
he *

Tra bang 9.pl. BT, img v6i thai gian skt dung cuc dai Ty = 4500 ta tim duge mat do dong
dien kinh 1€ j, = 2,1 A/mm?, do d6 tiét dién clia thanh c4i dugc xdc dinh
Ly 191,24

Jx 21

F,=

=91,07 mm?;
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Chon thanh cdi déng kich thudc 40x4 = 160 mm’; chiéu dai méi nhip 1,5 m, khoang
cdch giita cdc pha a = 0,60 m.

Theo bang 8.pl.BT 1a tra dugc gid tri he s6 C, = 171.

Kiém tra diéu kién 6n dinh nhiét

L .
Froon= T 25 =07, Y% 160 67 11 < 160 mm?
C, 171

Vay diéu kién 6n dinh nhiét rat dam bao.

Kiém tra diéu kien 6n dinh dong:

o L B , 150724730° _ '
Momen uon: M =1,76.10% —* =1 76.10°, ——— =403,76 kG.cm;
10.a 10.60

Momen chong uén: W = (,167bh’ = 0,167.0,4.4* = 1,07 cm*

_ M 40376

Ung suat: o
W LO7

= 377,77 kG/em® < 6,5 = 1400 kG/em’.

Viy di€u kién On dinh dong dam bao.

Tinh todn tuong tif cho thanh c4i ha 4p, két qua ghi trong bang sau

Chi tiéu kiém tra Biéu thifc tinh Thanh cdi cao dp Th. cdi ha 4p
Dien 4p, kV U 10 0.4
Dong lam viée, A Iy 191,24 4781
Tiét dién. mm” F 40x4 50x5
B4 tri thanh cdi, em l.a l, =150, a, =60 l,=125, a4, =15
On dinh nhiét, kA 67,11 56,28
inh nhié s I, Ju
1

Momen uén, kG.cm 2;2 403.76 788,60

M = 1,76.10™% ~—%

10.a
Momen chéng uén, kG/em? 0.167.b.iv° 1,069 2.088
Ung suat M 377,77 377.8
g, = W

* Chon sit cdch dién: Theo bang 34.pl [1] ta chon sit Od-10-750

c6 U = 10 kV: Iyc phd huy F,, = 750 kG;

Luc cho phép trén dau sitla F., = 0,6 Fy,, = 0,6.750 = 450 kG;
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Luc tinh todn F, = 1,76.10*1 1% =1 76.10* 150. ——
a 60

Hé s& hiéu chinh k = H/H =17,5/15 = 1,17,

247307
=26,91 kG

Luc tinh todn hi¢u chinh kF, = 1,17.26 91 = 31,49 < F,,, = 450 kG

Vay sit dat yéu ciu vé do bén co hoc.

Chon may bién dong (bang 27.pl) [1]:

Chi tiéu kiém tra BI phia 10kV BI phia 0.4 kV
Th. & tinh todn 4MAT2 T.s6 tinh todn TKJI- 0.5
bién dp, kV 10 12 04 04
Dong lam vige, A 184,75 1, =200 184,75 300
On dinh nhiet, kA%s | 9,7%.1.4=131,73 80%.1 = 6400
én dinh dong, kA L,= 1474 Lym =120 .
Cap chinh xdc 1 1
Phu té S,. VA 4.525 15 4,525 20
Phu tai ciia may bién dong
, Cong suit tiéu thu cdc pha, VA
Thiét bi do dém
A B C
Ampemet dién tir 175 1.75 1.75
Watmet tdc dung 3 pha 2 phén tr 1,25 - 1.25
Watmet phan khdng - 1,75 -
Cong to tic dung 3 pha 2 phin tr 1.25 - 1.25
Cong 10 phan khing 0.275 0,55 0.275
Téng 4,525 4.05 4,525

Chon tiét dién day din cho mach nhi thit cia mdy bi€n dong:

Tén hao cong sudt cho phép trong mach nhi thit

Mat khdc

Hay

AS =Sy — S, = 15 - 4,525 = 10,475 VA,

AS = B,,1,= 51, = 10,475 VA

r,= 10,475/25=0,419 Q
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Gia thi€t chiéu dai tir cdc may bién dong dén céc thiét bi do dém 14 / = 35 m; Chon so dé
nodi cidc mdy bién dong theo hinh sao, nén chiéu dai tinh toan /, = /= 35 m;
Tiét dien day dan dugc xdc dinh:

l 3 c
F,= -2 = 5 . £,58 mm’ chon day déng tiét dién 2,5 mm?
vr, 53.0419

Chon aptornat

Cén cir vao dong lam viéc ta chon aptomat loai NS 600E (bang 31.pt)[1] cia hang
Merlin Gerin vdi cdc tham s6

Tham s& Tinh todn Aptomat NS 600E
Din dp, V 400 500
Dodng dién, A 461,88 600
Dong car, kA 8.13 15

Bai 6.7. Hay chon céc thiét bj clia tram bién 4p 35/10 kV gdm 2 10 ra v&i cOng sut trén
1018, =1350kVAvaclalo 213 S, = 1670 kVA (hinh v&), hé s6 déng thai k,, = 0,85. Thdi gian
sir dung cong sudt cuc dai Ty, = 4550 h; thoi gian t8n tai clia dong ngin mach 1, = [,2 gidy.
nhiét d trung binh cla moi trudng xung quanh ka 6 = 28°C,

Céc thong 56 ngan mach tai diém N, va N, cho trong bing sau:

biém nm ILRJ KA i, kA L. kA S, MVA
N, 12,4 31,65 18,87 213
N, 2,07 5.3 3.16 37,77

35kvV  10kV S

T s,
HT N, Ns47MC BI
Gidgi:
* Chon thanh cdi:
Dong dién lam viéc chay trén thanh cii

_ k(5. +5,) 0,85(1350 + 1670) 141,15 A-
IvTe = - e ' 1
J3U V3105
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Du dinh chon thanh cdi bing déng (ng v&i nhiét do trung binh clia moi rudng 13 25 °C
thi nhiét dé dét néng cho phép 1a 70 °C (bang8.pl.BT). Xdc dinh hé¢ s6 hiéu chinh

B — O \/?0 27 = 0977
70 -25

Gid tri dong 1am viéc 16n nhat ¢6 tinh dén sy higw chinh nhiét do

I
w oo 14L1S s g A
k, 0977

L =
Tra bang bang 9.pl.BT, tmg v4i thoi gian sir dung cuc dai Ty, = 4550 ddi voi thanh
nhom ta tim dugc mat do dong dién kinh 1€ j,, = 1,1 A/mm’, do d6 tiét dién cla thanh cii duge

xdc dinh

F, = —I!"M S 1494 131,27 mm?;
Jt Ll

Chon thanh cdi bing nhom kich thuéc 40x5 = 200 mm? chiéu dai méi nhip 1,25 m,
khoang céch giita cac pha a = 0,60 m.

Theo bang 8.pl.BT déi véi thanh nhom, ta tra duge gid tri he s6 C, = 88

Kiém tra diéu kién én dinh nhiét

|t .
FTg, min — Ikz X = 2007- _'1_"% 101 = 25,?? <200 1"['].1']:'12
C, 88

Vay diéu kién on dinh nhiét r4t dim bao.Kiém tra diéu kién én dinh dong:

Momen uén:
i, . 12553007 .
M= 1,76.10% ——=1,76.10*. ————— = 12,87 kG.cm;
104 10.60 "
Momen chéng uén: W = 0,167b’h = 0,167.0,5%. 4 = 0,167 cm’
Ung suit: G, = m ;}i%?- =77,09 -kG/c:mz < 6 = 700 kKG/em?,

Vay diéu kién 6n dinh dong dam béo.

* Chon st cdch dién: Theo bang 34.pl ta chon st O¢-10-375 ¢6 U = 10 kV; luc phd huy
Fn=375kG:

Luc cho phép trén ddnsitla F,=06F, =0,6.375 = 225 kG;
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2

2 5300
Luyc tinh todn F, = 1,76.10" 1l =l'?6'10-8'125'T= 1,03 kG

a

H¢ s6 hiéu chinh k=H/H=17,5/15=1,17;

Luyc tinh todn hiéu chinh kF, = 1,17.1,03 = 1,205 <F,, = 225 kG

Vay stt dat yéu cdu vé do bén co hoc.

Chon mdy cét va dao cdch ly: Dong lam viéc ca 10 thit nhat

S, _ 1350

I, = =
T BU Y3105

=7423 A

Theo s6 liéu tinh todn ta chon mdy cit ddu loai BMIT-10 va dao cich ly PB-10/400
(bang 25 va 26.pl )[1]. Cdc tham s tinh todn dugc thé hién trong bing sau:

Chi tiéu kiém tra Miy cit Dao cédch Iy
Th. s& tinh todn EBM3-10 T.s& tinh todn PB-10/400
| Dien 4p, kV 10 10 10 10
Déng lam viée, A 74,23 200 74,23 400
n dinh nhiet, B, kaZs | 2.07.12=5,14 1001=100 | 207212=514 | 10%10= 1000
On dinh dong, kA =53 = 25 53 50
Daong cat, kA I, =207 1.=5.8

* Chon mdy bién dong:

Ta chon mdy bién dong cho 16 tong 1a 4MA72 va 1o 1 1a 4MEI2 (bang 27.pl)[1] cla

hing SIEMENS ché tao

Chi tieu kié€m tra

Bl i6ng Bl1o 1

Th. s6 tinh todn 4MAT2 T.56 tinh todn 4MEI12
Dién 4p, kV 10 12 10 12
Dong 1am viéc, A 1444 I, =200 74,23 100
On dinh nhiét, B, kAZs | 207.1,2=514 | B80A1=6400 | 2,07%.12=514 80%.1 = 6400
On dinh dong, kA I,,=3.16 L p =120 L= 3,16 Ly o =120
Cip chinh xdc 1 1
Phu tii S,, VA 5,775 15 5775 15
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Phu tai clia mdy bién dong

: Cong sudt tiéu thy cdc pha, VA
‘Thiét bi do dém

A B C
Ampemet dién tir 1.75 1,75 1.75
Watmet téc dung 3 pha 2 phén tir 1,25 - 1,25
Watmet phan khing - 1.75 -
Cong 1o téc dung 3 pha 2 phdn tir 1.25 - 1,25
Cong to phan khdng 0,275 0.55 0,275
Role dong 1,25 1,25 1,25
Téng 5775 5,30 5775

Chon ti€t dién day dan cho mach nhi thit cia mdy bién dong:
Tén hao cong sudt cho phép trong mach nhi tha
AS= 8 -85, =15-5,775=9225 VA,
Mat khéac AS=1, 1, =5,
Tur do ry=AS/ %, =9225/5=0,369 Q

Gia thiét chiéu dai tir cdc mdy bién dong dén céc thiét bi do dém Ja / = 40 m; Chon so 46
ndi cdc mdy bién dong theo hinh sao, nén chicu dai tinh todn /, = 7 = 40 m;
Tiét dién day dan duge x4c dinh:

40 2.05 mm?

po= o %0 _
T yr,  53.0369

chon day déng (i€t dién 2,5 mm’

Bai 6. 8. Chon cdu chay dé bao vé mach dién 380 V cung cdp cho dong co 20 kW, h¢ s6
cosp = 0,8 hé s6 md may k.= 5,5 diéu kién khdi déng nhe, (a0 = 2,5). Kiém tra day cdp déng
XLPE ti¢t dien 35 mm?® (déng dién cho phép I, = 150 A) dit trong dng thép (di€u kién binh
thudmg).

Xé1 hai truding hop: a, dudng day khong cin bao vé qud tai; b, cin bao vé qué tai.

Giai: Dong dién dinh mtc cta dong co

P 20

_ = =38A
ﬁU.cosq: \/5.0,38.0,8

Iill:= I de

Xac dinh dong khoi dong cla day chay
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I g, .
[, > 28 = Koom Lac = 5.5.38 =83,56 A
o (o4 25

m m : '

Vay cin chon cdu chay loai FIH2-250/11 c6 dong dinh miic 13 100 A va dong khéi dong
cua day chdy 1a 150 A (bang 29.pl)[1]. Kiém tra sy phil hgp ciia diy dan

a, Trudng hop khéng can bao ve qua tai boi s6 k,,, = 0,33 (bang 13.pL.BT);
0,33. 100=33< 150 A
Vay tiét dién day dan dam bao diéu kién d6t néng cho phép;
b, Trudng hop cdn bao vé& qua tai: k,, = 1,25 (bang 13.pL.BT).
1,25.100 =125 A < 150
Tic la trong ca 2 trudng hogp day cap duge bao vé an toan bdi cdu chay di chon.

Bai 6. 9. Hay chon aptomat dé bao vé mach dién 380 V cung cdp cho nhém dong co gdm
2 mdy 10 ; 3 mdy 20 va mot mdy 33 kW; hé s6 cosp = 0,8, hé s6¢ m& mdy k... = 4,5, diéu kién
khoi dong nang né(o,,=1,6) h¢ s§ dong thoi bang 0,9. Kiém tra day cdp déng déng tigt dién 70
mm2, ¢6 cdch dién tdm gidy déu, dat trong dat. (1,=440A)

Gidi: X4c dinh dong dinh mifc clia cdc dong co

P 45

—_ =———=8546A
\/gU.cosq) \/5.0,38.0,8

Loem=

Tuong tu cho cdc dong co khdc, két qua ghi rong bang sau

56 déng co | 2 3
P.kW 33 20 10
L. A 62,67 37,98 19

Dong khéi dong chia aptomat xdc dinh theo biéu thirc

nol 4,5.62,67

L= Jmmdtes 4, 37p = == 40,9(2.37,98+3.19) = 167,27 + 119,65 = 295,92 A
o 1,6

m }

Chon aptomat kiéu A3143 c6 dong dinh mic 600 A, dong khai dong clia mée bao vé I,
=400 A (bang 32.pD[1]. Kiém tra su phir hop cla day dn véi cdp cdch dién bing gidy tra bang
13.pl.BT ta tim dugc k,,, = 0,8 . VGi cdp dong cdch dién gidy tdm ddu dong dién cho phép la I, =
440 A

Ko, [g =0,8.400 = 320 A < 440 A
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Vay dam bao yéu cdu bao vé dudng cdp
3. BAI TAP

6.1: Hiy chon thanh cdi 10 kV cho tram bién dp, gid tri bi€t phu tai la S = 6870 kVA,
gid tri dong ngin mach 3 pha I,”” = 5,78 KA, i,, = 14,74 kA; thdi gian sir dung cong suét cuc dai
Tw = 4500 h, nhiét do trung binh clia moi trudng xung quanh la 26 °C, th¥i gian ton tai gia dinh
cha dong ngan mach 13 t, = 0,56 s. Du dinh diing thanh nhom.

6.2 : Hdy chon thanh cidi cho tram bién dp
35/10,5 kV véi mdy TMH.4000/35, gi4 tri dong ngén 35 10.5kv
mach 3 pha I, = 2,54 kA, iy, = 6,48 kA; 1, = 783 ® ,IJ/
kA, iy, = 19,97 kA th@i gian sir dung cong suit cuc dai ;/'{
T, = 4500 h, nhiét do trung binh clia méi trudng xung Ni

N,

quanh Ia 30 °C, th&i gian t6n tai gia dinh ca dong ngin
mach lat,=04s. t,=10,85s. Dirdinh ding thanh nhém.

6.3. Hiy chon cdp dién luc cho mang dién ha dp 380V dugc cung cap tir tram bién dp
10/0,4 kV vdi mdy bién dp TM-320/10, chiéu dai dudng cdp 1a / = 210 m c6 phu tai la S = 85
kVA, cosp = 0,82; thai gian st dung cong sudt cuc dai Ty= 4550 h; cdp dugc dat trong hao
chung ¢é s6 lugng diy cdp la n = 3, khodng cich giifa cdc day cdp la 100 mm nhiét dé trung
binh clla méi trudng 13 20 "C. Biét hao ton dién dp cho phép AU,, = 4,5%; Cong sudt ngin mach
tai thanh cdi 10 kV cia tram bién 4p 13 S,= 380 MVA, thdi gian tén tai cia dong ngén mach
t, = 1,35s.

6.4. Hiay chon mdy cit va dao cdch ly cho mang dién 35 kV, biét cong sudt truyen tai
trén mang dién 1a S = 5340 kVA; gid tri dong dién ngin mach .3 pha tai diém dat thiét bi la
I,=4,56 kA, t,=0,55s

6.5. Hé thong dién c6é cong suat ngan mach trén  HT 35kV
thanh cdi 1410 kV 1a §, = 2200 MVA. Hiy chon khdng dién
dé cong sudt ngdn mach 16n nhat khéng vugt qud gid tri cda

. . _ N
cong sudt cat mdy cit S, = 650 MVA, dong dién lam viéc S S
lén nhg[ Il\‘.M = 1250 A
6.6. Hay chon thiét bj cho tram 10kV/ 04 kV
bién dp v6i mdy cong suat 5600 kVA . I }

ach cla hé thong la S, = 185 MVA,
mach clia he thong 13 Su.= _ HT BIl MC
thoi gian st dung cong suwat cuc dai T,

do Viét Nam ch€ tao, cong sudl ngin @_UU_E >
N%\;in Ap

205



= 4500 h, thoi gian dit cia bao vé role 1a t,, = 1,35s; nhiét do trung binh clia moéi trudng xung
quanh 12 27 °C

6.7. Hay chon céc thi€t bi cna tram bi€n dp 35/10 kV gdm 2 10 ra v6i cong sudt irén 10 |
8, =2160kVA viclal6 2 1a S, = 3210 kVA (hinh v&), hé s6 ddng thdi k, = 0,8 Thai gian sir
dung cong sudt cuc dai Ty, = 5000 h; thoi gian 16n tai ciia dong ngén mach t, = 1,2 giay. nhiét
do trung binh clia moi trudng xung quanh 1a @ = 29°C.

Céc thong s6 ngin mach tai diém N, va N; cho trong bang sau:

Diém nm I;:’ KA g KA L. kA S MVA
N, 10,39 26,5 158 180
N, 9,87 25,18 15 179,56

35KV 10kV S,

O WA

HT K¥N, Ny MC BI

6.8. Chon cdu chay d€ bao vé mach dién 380 V cung cip cho dong co 45 kW; hé s6
cos@ = 0,78 h¢ s6 mo& mdy k= 5 diéu ki¢n khdi dong nang né, (o = 1,6). Kiém tra day cdp
dong XLPE tiét dién 35 mm’ (dong dién cho phép I, = 150 A) dit trong ong thép (diéu kién
binh thuong).

Xét hai truong hop: a, dudng day khong cdn béo vé qud 1ai; b, cdn bao vé qua tai.

6.9. Hay chon aptomat dé bdo vé mach dién 380 V cung cip cho nhém dong co gém 2
mdy 20 ; 4 may 33 va mot may 45 kW; hé 58 cose = 0,8, hé s6 m& may k.., = 4,5, diéu kien khoi
dong nhe, hé s6 dong thoi bing 1. Kiém tra day cdp déng XLPE tiét dién 95 mm?, ¢6 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 dien khdi dong cha bao vé dong cuc dai duge chon theo cic diéu kién sau

k.
Ikd == kmmll\'M: (7 ]-)

.
trong dé: 1, - dong khoi dong cua bao vé rale;
T),ny — dong dién 1Am viéc cyc dai;
K.m— hé s6 mo mdy trung binh ciia cde dong co, K,=1,5+3.5;
k. - hé s& g vé.
Dong khdi déng ctia role duge xac dinh theo biéu thite

Ky
n.

W

ksd kmmIIvM; (?2)

Law =

trong do: Kk, - hé s6 so dd, phu thudc vio so dé méc cla céc role;

n, — hé s& bién dong.Can aif vao gia tri ciia dong khoéi dong cia role Iy, can chon doeng
ddt ctia role 1, theo gid tri gin nhit ciia thang dong dién vé phia cao

Lik 2 Tik (7.3)

Dong dién khai dong thire su cia bao vé role duge xdc dinh nhu sau

L = Tye M, (7.4)
wl
Do nhay cua bao vé
knh — Ik.min = [k_mini_(__si (?.5)
Lige e 11,
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I i — dong ngin mach nho nhat duge tinh tai diém cuéi clia viing bao vé chinh v bio
v¢ du phong, thudng dugc 1dy bang gid tri dong ngan mach 2 pha, ¢é thé xdc dinh dua theo gia
tri ctia ddong ngan mach 3 pha & cu6i viing bao vé theo bigu thitc

II(.rrlm = 0!8?‘ Il.‘}k
Gid tri cho phép cua do nhay k., > 1,5 déi véi bdo vé chinh;

k2 1,2 d6i véi bao vé du phdng.
Kiém tra mdy bién dong theo diéu kién 1am viéc tin cy clla cudn cit: Dong dinh mic so
cdp cia may bi€n dong khong nhd hon 3% gid tri dong ngan mach 3 pha tai noi dat bao vé
Ly 2 0,03.1%, (7.6)
1.2. Bao vé cit nhanh
Dong khoi dong cla bao vé phai 16n hon dong ngin mach 18n nhat & ngoai viing bae vé
bacy > Ly (7.7
trong dd: Ty, n, - dOng dién ngéin mach [én nhat & ngoai ving bao vé ;
k. —hé s& tin cay.
P3&i véi mdy bién dp, ngoai di€u kién trén con phai xét dén diéu kien dot bien cia dong
trhod Lyon > Ly
Gid tri dong tir hod dot bién duge xéc dinh theo biéu thiic
Ly = Kup. T s
Ky — hé s6 dot bién tir hod c6 gia tri trong khoang 3+5, tuy thuoc vao loai mdy bien dp:
I, ha — dong dinh mitc cha may bicn dp.

Gid tr1 1¢n nhat trong s6 cdc gid trl [ yune V2 Ly, S€ duge chon 1am diéu kién tinh toan

bio vé cit nhanh. Gia sif I, > Ly, ddng khai dong duoe xdc dinh

Lo =k, T sa ug*
N . o * k\'d
Dong khoi dong cua role Luenk == Kili macng: {7.8)
1
Can cir vao dong khoi dong chia role Iy, c¢dn chon dong dat gin nhat L,y cla role bio
vé cat nhanh, sau dé xdc dinh gid tri dong khéi dong thuc 1€ cia biao vé cit nhanh
o= Looe T (7.9)

sl
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B6 nhay duge ddanh gid theo hé s6 nhay

k“h(\;\- = Ik L . (710)

Bl™
D6i véi bdo vé chinh, hé $6 nhay cia bdo v¢ ¢t nhanh phai 16n hon hoic bing 2.
1.3. Bado vé so léch
Déng khoi dong cha bao ve so léch
st = ke KoKaSilistonng » (7.11)
trong dé: Liy,, .. - dong ngin mach 16n nhat & ngoai viing bao vé;
k, - hé & tinh dén anh hudng cua thanh phan khong chu k¥ cia dong ngin mach, cé

gid tri bang 1 d&i v6i cide mdy bién dong cé biao hoa tir va bang 2 ddi véi cde loai may bién dong

khdc;
k., — hé s& tinh dén dic tinh cing loai cta cic may bi€n dong, bang 0,5 déi vai cdc
may bién dong hoan todn giong nhau va bang 1 d6i véi cac mdy bién dong khdc nhau;
- 3a1 30 cua mdy bién dong, thudng ¢d gia tri ] 0.1 (sal s6 10%).
a. DS voi my bién dap
Dong khét dong cua role

Ik(ll{ = k_:.d klc Ikchf\rlux; (? 12}

n,

Dong khong c¢an biang dugc xdc dinh theo biéu thiic:
Ik&.th.\ (k ‘kt.ls + Sauge +52|] lk\i 1% g (7- l 3)

Sai 6 tuong ddi do su chénh léch cdc dong dién thi cdp cia mdy bifn dong duge xéc
dinh theo biéu thitc

Ty = Loy (7.14)
l]]

Sa =

Can ¢t vao gid trinh tinh téan cia I chon dong dat cia role (ng véi thang gan nhat [, sau do

xdc dinh gia tri dong khdi dong thue té€ ciia bao vé so léch
L0,
ST ‘-‘-lii (7.15)

sl

Dé giam su chénh léch cla cdc dong dién thif cdp ngudi ta sit dung cudn day can bing,
s6 vong day duge mic thém vao phia dong dién 16n. Gia sir dong L, > I,;,, 56 vong day can thiét

phdi mac thém sé la:
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w=o/{—-1 (7.16)

®, — 1ong 50 vong day cia cudn can bang cho trong catalogue

D6 nhay duoc dénh gid theo k= Lemn > 2 (7.17)

st
b. Doi vai may phidt

Dong khéi dong dugce chon theo | trong 2 diéu kién sau:

Dong khéi dong phai 16n hon dong dién dinh miic coa mdy phat: L, > I

Dong khai dong phai 16n hon dong dién khong can bang cuc dai Ly > L aa

SME
L= —=—— (7.18)
\/EU & IT.S
lkubMax = ka‘kclsi IkMar..n_g. (? 19)

Gia tri 16n hon trong sO cdc gid tri cla Ly VA Ty sieans dUGC chon lam diéu kién tinh
todn.

2. BAI GIAI MAU

Bai 7.1, Hay tinh rodn bao vé dong dién cuc dai cho dudng day 10 kV. biét dong dién
* 1am viéc cuc dai I, = 210 A, hé s6 mo mdy k,,.=1.4. hé s6 tin cay k,, = 1,2; Dong ngan mach
cudi dudng day 1a [,V=0,86 kA

10kV BV}

iy am

Hinh 7.1. S0 d6 mang dién bai todan 7.1.

Gidi: Can cu vao dong dién lam viéc cuc dai ta chon mdy bién dong ¢é 1, = 300 (14>
1,,). ttic 12 hé 56 bién dong n, = 300/5 = 60, du dinh s€ chon role s6 foai EOCR.SP.10 (bang 48.pl.
phu luc) [1]; mdy bién dong duge méc theo so d6 sao thi€u (phan iing theo dong pha), nén he so
sodok, =1

V6i role k¥ thuat s6 he s6 tré vé k,, = 0,98, dong khéi dong cia role duge xdc dinh theo
biéu thiic
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1,2

1.1.4.210=06A

lkd]( = ----ISLL--- ksd kmml]v.\«l =
k,.n

Chon dong dat ctarole [, =6 A
Dong khoi dong thue 1€ clia bio vé

L1, =_6$ =360 A"

Lam=
uid

D¢ nhay cua bac ve

k Y= Ik2 mn_ [lkz_“-l — Lilkg_ — \.3860 _ 2 08
[ kdby I kb 2' b 2360

Viy bdo vé dip iing do nhay can thiét.

Bai 7.2. Hay tinh todn bdo vé cit nhanh cho tram bién dp 35/10 kV biét cong sudt cla
mdy bién dp 1a S, = 4000 kVA; dién dp dinh mic U,;= 35 va U,= 11 kV; hé s6 dot bién dong tir
hod kg, = 4; dong ngan mach ngoai tai diém N 1a [[*" = 1,2 kA, he s6 tin cay k,=1,2.

Giai: Trude hét ta xdc dinh dong dinh mic cua mdy
bicn dp BV

Sur 4000

Lo Som = P9 g8
LT BU, V335

) . Hinh 7.2. 5o dé mang dién
Dong dién ngan mach quy vé cip dién dp 35 kV la bai todn 7.2.
i [,".U, _1200.11

I, =377.14A
8)

t
Dong khai dong clia bao vé cat nhanh duogc chon tir 1 trong 2 diéu kién
- Lén hon dong ngan mach ngoai, [,'" =377,14 A

- Lén hon dong dét bién tir hod cila mdy bién dp

Ty = kupJpa = 4.66 =264 A

Do dong Ly, > Iy, nén dong khoi dong cua bio vé cat nhanh duce chon theo diéu kién

thit nhat

I =k 1" =1,2.377.14 = 45257 A

Can cir vio dong dinh mic cia may bi€n ap ta chon bi€n ding ¢é I = 100 A, ufc 1a hé

0 bién dong n; = 100/5 = 20: mdy bién dong dugc néi theo hinh sao, titc hé s6 so dé k=1.
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Dong khai dong clia role bao vé cit nhanh dugc xdc dinh theo biéu thirce

I..
Lienk = e W 452,57 | = 22,63 A
n, 20

Chon role EOCR-SP.20 vdi dong dat cia role L= 23 AL
Dong khdi dong thuc t€ clia bao vé cit nhanh

Liren M = 23.20 - 460 A

Laon=
sd I
DO nhay ctia bao vé
I _ 0871 08737714
knh = - == 0.71
fhaon Len 460

Nhu vay thue chat bao vé cét nhanh chi cé thé dam bao duge mot phdn va né chi dong

vai trd bao vé& phu cho may bién 4p.

22 kV, biét dong dien lam viéc cuc dai Ly, = 325 A, dong ngin mach 3 pha & cudi dudng day t

Dong dién ngin mach nhé nhat ma bao vé car tac dong tin cay vdi do nhay bang k*,,= 2

Ik = k’nh' Ikd_CI\' = 2 460 = 920 A

Bai 7.3. Hay tinh 1odn bao vé dong dién cuc dai va bao vé cat nhanh cho mot dudng day

Ia I, = 2,13 kA, hé s6 md mdy k,,=1.5;

22kV BVI

O—H oo 7&#

Hinh 7.3, So d6 mang dién bai todn 7.3,

Gidi: Can cit vao dong lam viéc cuc dai ta chon may bién dong cé I,y = 500 (I >
Tv s1ax). e 12 hé 80 bién dong n, = 500/5 = 100, du dinh s& chon role s6 (bang 48.pl. phu luc),

méc may bi€n dong theo so d6 sao thi€u véi hé s§ so do k= 1.

a. Bdo vé dong dién cuc dai

Véi role k¥ thuat s6 hé 6 trd vé k,, = 0,98, dong khdi dong cira role duge xéde dinh theo

biéu thic
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k. 1,2
l = le k‘i kn“'"I V. =
kdk " wd WM 0.98.100

vt

1.1,5. 325 =597 A,

Chon rale loai EOCR.SP.10 véi dong dit cua role I, =6 A.

Dong khoi dong thuc & ciia bao vé

L= Joes = @ = 600 A
+ +
IAallaiallallal e,
RI RI Tg RI RI RT
iTLAT 7 T AT
L L L
] i
A g

Hinh 7.4. So dd bao ve dong dién cuc dai va bdo vé cil nhanh bai todn 7.3.

D¢ nhay cua bao vé

k. = Ikmin — _Eij_z O!S?IL _ 0,8?2130

nh — =3.1 >[,5
Lo Liam Lyghe 600
Vay bao v¢ dip dng do nhay cin thiét. I
b. Bdo vé cdt nhanh
Dong khoi dong cha role bio vé cit 5.2 kA
nhanh duge x4c dinh theo biéu thirc \
A
e nl: KLy Max ng- ‘_ Loy _’ 2,13 kA
A
1,2 . o
=" 12130=2556 A Hinh 7.5. Viing bdo vé cat
100

nharh bai toan 7.3.

Chon role EOCR-S5.20 v6i  dong dat
cua rgle Ie=26A
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Dodng khdi dong thue & clia bao vé cat nhanh

26100

Taren My =2600 A.

IdeN=
sd

Dé dam bdo duoc do nhay theo yéu ciu (k’,,= 2),

vung bao vé cit nhanh L. twong mg v4i dong ngin mach 61 thidu
L =kl =2.2,6 =52 kA

Ving bao vé cit nhanh duge thé hién trén hinh 7.5.

Bai 7. 4. Dudng day 10 kV,cé chiéu dai 8,5 km, dugc 1am bing day din AC-120, cong
sudt ngan mach cla hé théng 13 S, = 217 MVA. Hay tinh todn bao vé dong dién cuc dai, biét
dong dién 1am viéc cyc dai Ly,= 260 A, hé s6 md may k,,,=1,5; hé s tin cay 1dy bang 1,2.

10kV BV N
O o Vil
"N y

Hinh 7.6. Sa d6 mang dién baitoin 7.4.

Gidi: Trudc hét ta cdn xdc dinh dong dién ngén mach. Tra s6 tay thiét k&, tng v6i mi
hiéu day dan AC-120, ta tim duge r, = 0,27 va x,= 0,363 OQ/km. Chon cip di¢n dp cd ban 1a U,
= 10 kV, ta xdc dinh dién tr¢ clia cdc phin tr mang dién trong hé don vi c6 tén:
2 2
Ui 10

=-——=046 Q)

Dién tr& he thong:  Xjp= =
' Siur 217

Dien trd duong day: R,=r1,1=027.8,5=2,3; X,=x,1=0363.85 =309 0.

Téng trd ngan mach Z, =R2 +(X,p + X,)? =12.32 + (0,46 + 3,09)* = 4,22 Q.

Dong ngan mach tai diém N,: [, = \/Sgk"” = \/2_1? = 12.53 kA.
U, +3.10
_ o U, 10
Dong ngan mach tai diem N,: I, = N = 5 = 1,367 kA.
32,  3.422

Can cir vio gid tri domg lam viéce ta chon mdy bién dong loai 4AMA74 ¢6 L, = 400 (1, >

1), e 1a h¢ $6 bién dong n; = 400/5 = 80). dv dinh sé chon role s6, mdy bién dong theo so dé sao
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thi€u, hé 56 so d6 ky, = 1. Véi role k¥ thuat s6 hé s6 o vé k,, = 0,98, dong khoi dong cua role
duge xdc dinh theo biéu thic

12
ke ki ko Joy = ——— 1.1,5. 260 = 5,968 A
0 W) Bopmtivkd 0,9880

A

Law =

Chon role $6 loai EOCR.SP.10 dbﬁg dat ctta role 1, =6 A;

Dong khai dong thuc t&€ clia bao v¢

6.80
L= 100 = 2 = 480 A
N 1
P nhay cia bao ve
I I3 0871, _087.13670

knh - k min -
I I
kidby kdhy

=248>1.5
I 480

Vay do nhay cla bao vé dam béo yéu cu.
Kiém tra mdy bién dong theo diéu kién 1am viéc tin cay clia cudn cat:
I, = 400 > = 0,03.I, = 0,03.12530 = 375,86 A
Nhur vay mdy bién ddng di chon dam bao yéu cdu lam viéc tin cdy cho cudn cat.

Bai 7. 5. Tinh todn bao vé dong dién cuc dai cho mang dién 22 kV, biét dong di¢n lam
viéc va ddong ngidn mach trén cic doan day:

Dong lam viéc ., A Déng ngan mach, kA

I| 1-I.h Ilh Ikl Ikl Ik.‘ [k-l
72 60 145 1.23 1.87 2.21 354
vV
N4L|1%_3‘ 1 N, N, 4BV 1, N [7
D, — i 7. u L
Ju A LN A J
t.= 1,545 - Ly
,=006s

Hinh 7.7. So dd két hop bde vé baitodn 7.5.
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Cic h¢ s0: k,,, = 1.5: k. =1.2; thoi gian tic dong cha bio vé 1 1a 1, = 0,6 s: thdi gian iré
gifta cic bdo vé At =047 s,

Gidi: Trude hét ta xdc dinh dong dién chay trén cdc doan day:
Dong lam viéc quabaové 1: [, =1, =72 A;

Dong lam viéc quabdové 2: I, =1, +I,,= 72+ 60 = 132 A;
Dong lam viéc quabao vé 3: I, =L, + 1,,= 132 + 145 = 277 A:

Can cur vao dong lam viéc trén cdc doan day ta chon may bién dong sao cho dong dinh
mifc so cap 16n hon dong lam viée (I, > I,,), D6i v6i bao vé 1 ta chon bién dong cé I, ,= 100,
tirc hé 56 bién dong ta n;, = 100/5 = 20. Cdc mdy bign dong duce mac theo so dé hinh sao thicu
¢ hé 6 50 do k=1; Du dinh chon role k¥ thuat s6 vé6i hé s6 1rd vé k,=1. Dong khai dong clia
role bao vé 1

K, 12
IdeI = k ksd kmml]\-'M = m 11,5?2 = 6,48 A;

Y ‘nil
Chon role EOCR.SP.10-1 v&i dong dit cna rdle 12 6,5 A;
Dong khéi dong thuc t€ cha bao vé

Lgpy= —2R —=130 A
ks.d ]'
¢ nhay cla bao vé
. 1Rt 087.1,, 0,87.1230
k., = Klgin _ Tkl _ ki === " —875%1.5

Lo Tt Lo 130

Vay bao vé ddp (ng do nhay cin thiét.
Kiém tra mdy bién dong theo didu kién lam viée tin cay clia cuon cit (CC).

o= 1002 1= 0,03.1,, = 0,03.1870 = 56 A;
Nhur vay mdy bién dong da chon dim bao yéu cdu 1am viéc tin cay cho cuon cat.
Thai gtan tac dong clabao ve 2: t, = (,+At = 0,6 + 0,47 = 1,07
Thoi gian tdc dong cha bao vé 3: 1, = t,+At = 1,07 + 0,47 = 1,54 s
Bi€u d6 phan bé thoi gian tic dong cla cdc bao vé duge thé hien trén hinh va.

Bang: Két qud tinh todn bio vé dong dien cuc dai bai todn 8.
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Tham s0 tinh todn Ky hiéu Baové 1 Bao vé 2 Béo v¢ 3
Déng lam viée, A I, 72 132 277
Déng so cdp cua Bl, A L 100 200 300
Hé s6 bién dong, n; 20 40 60
Dong kh. déng coarole | ™ 6.48 5.94 8,31
Chen role EOCR.SP.10-1 EOCR.SP.10-1 EOCR.5P.10-1
Dong dat ciia role I, 6.5 6 8,5
Dong kd ctia bdo vé L 130 240 510
B0 nhay Ko 825 677 3.76

| Déng tin cay cia CC. A L. 56 66,2 106,28
Thai gian téc dong, s t,, 0.6 1.07 1.54

Bai 7.6. Puong day 22 kV.cé chiéu dai 13 km, duge 1am bing day din AC-95, cong
suat ngdn mach cia hé théng 12 S;,,= 316 MVA. Hay tinh todn bio vé dong dién cit nhanh, hé
s tin cdy 14y bang 1,2;

22kV BVI N
2
Hinh 7.8. S0 d6 mang dién — ﬁ
" bai toan 7.6. A e ’/ (-
' }/ N, BY2

Gidai: Trude hét ta can xdc dinh dong dién ngdn mach. Tra s& tay thiét k&, dng v&i ma
hi¢u day din AC-120, ta tim duge 1, = 0,27 vi x,= 0,363 Q/km. Chon cép dién 4p co ban 1a U,
= 10kV, ta xac dinh di¢n trd cta cdc phén tir mang di¢n trong he don vi 6 tén:
ui 22°

=——=1530Q

Dién 1rg hé théng: Xy =

Di¢n trd duong day: R, =1,/=0,33.13=429(; X, =x,/=0,384.13=5Q

Téng trd ngén mach  Zy =+/R2 + (X7 + X, ) =429 +(1,53+ 5)2 = 7,81

Dong ngin mach tai diém N: [, = \/Sgkl_l;l = j_lﬁ =829 kA
3.22
ch =
, . U, 22
Dong ngin mach tat diem N,: I, = b = = 1,623 kA
o 3z,  /3.781

Chon mdy bién dong loai 4AMA74 ¢6 I, =400 A, tiic 1a hé sd bién dong n; = 400/5 = 80,
dur dinh mac mdy bién dong theo so dd sao thiéu, nén hé s6 so dé k, = 1,
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Dong khéi dong cua role bao vé cat nhanh duge xdc dinh theo biéu thic

K. 1.2
Tuons =~ Kolypune= —- -1.1623 = 19.48 A
kdCN Ik N sl 2K Mg 100

Chon rale EOCR-SS.20 véi dong dat ciia role Lyey= 20 A.

Dong khoi dong thuc € cla bao vé cat nhanh

1 20.100
Ide'N= ...._.—‘IRCN‘n.' = l - 2000 A
sl
I | 829kA
4 kA
Hinh 7.9. Ving bao vé cit
nhunh bai 7.6. <_ Loy -

Pé dam bao duge do nhay theo yéu cau (k°,, = 2), ving bao vé cit nhanh L tuong img

v§i dong ngén mach t6i thiéu
L = K wloen =2.2=4 kA

Ving bao vé cét nhanh dugc thé hién trén hinh 7.8,

Kiém tra mdy bién dong theo diéu kién lam viéc tin cay clia cudn cét:

I = 400 2 1= 0,03.1,, = 0,03.8290 = 248,79 A:

Nhu vay mdy bién dong di chon dam bdo yéu cdu 1am viéc tin cay cho cudn cat.

Bai 7.7. Hay tinh todn bao vé so léch doc cho thanh cdi 35 kV, biét dong dién 1am viéc

12 I,=350 A, dong ngin mach cuc dai ngoai ving bao vé 1A [, ,= I ntaxng = 0,95 KA.

Gidi: Chon hé s6tin cay k. = 1,3;

Truéc hét ta chon mdy bién dong c6 ddng dinh mic so cip I 1 5= 500 A, tirc 13 hé s6

bién ddng n, = 500/5 = 100. Cdc mdy bién dong mée theo hinh sao dii, mdy bién dong bao hda

nhanh (k,=1) & ca hai phia dugc chon’citng loai (k.= 0,5).

218



RI RI RI RT
[ | i — ]

| Hinh 7.10. S5 d6 bdo vé so léch thanh cdi
| [— 35 KV bai todn 7.7.

¢4

Xdc dinh dong khong can béing
ikchMax = ka'kclS‘i]-k!\«‘l:nr..llg_= 1.0,5.0,1 950 = 47144 A
Dong khdi dong cha role

o= Kok T —£14744“0593A
kdR — — B kebMux T 100' + 4 —

Chon dong dat cia role 1a [, =06 A
Dong khai dong thuc t€ clia bao vé so léch

_0,6.100
I

T e 01,
g SdrsUTL

=60 A

sl

Do nhay cla bao vé: Dong dién ngan mach nho nhét trong ving bao vé la dong ngin
mach 2 pha ngay truée bao vé 2, trén thuc (&, gid tri dong dién nay cling gdn béing gid tri dong
ngin mach 2 pha tai diém N, vi viy d6 nhay clia bao vé so léch duge xédc dinh

Lewn _ 17 _ 0871 _0,87.950

Kong = = = =13,76 > 2;
[has Liasi Ligs 60

Bai 7. 8, Tinh 10dn bao vé rgle cho mdy bién ap TMAH 10000/1 10 ¢6 cong suat dinh
miic S, = 10000 kV A, dién 4p dinh muc 1a 115/22 kV, mdy ¢6 bd phan tu dong diéu chinh dién
dp vdi AU, =10%. Dong dién ngdn mach cire dai tai thanh cdi phia thit ¢cdp (ngoai viing bdo vé)
1a I..=1,34 kA. T8 noi chla mdy bién 4p 1a Y/A; hé s& tin cay 14y bang 1,25,

Gidi: Trude hét ta xde dinh dong dién dinh mife & hai phia cia mdy bién 4p
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Dura vao dong dién dinh mic ta chon cdc mdy bi€n dong loai bao hoa nhanh I, = 100 va
[.i=300A, vay ty s& bién dong s€ la:

100 300
n)=——= Np=—""=
5
Chon s d6 ndi day mdy bién dong: vi so dé néi day cia may bién dp 14 Y/V nén ta
chon so d6 néi cic mdy bi€n dong phia so cdp ndi theo hinh tam gidc (V), con phia thi cap -
theo hinh sao di (Y), nhu vay hé s& so d6 phia so cap sé 1A k= \5 va phia thit cdp la k.= 1.
Gid tri dong dién thit cdp & hai phia cha mdy bién dp & ché do dinh muc 1a
Lok _ 50,2.43
7, 20

Kk, 3
=435 A; Ly= Lo Ko — 2626’;' 1 =437TA

Ny

Sai s6 do su chénh léch dong dién phi thit cap:

Iy, _1211! _

L i

437-435| _ 0,006
435 |

§2i

Xdc dinh dong dién khong can bing:
Ikl.'hMilx = (ka‘kclsi+sa\1.|dc+32i) IkMax.ng.

Cdc mdy bién dong bao hoa nhanh nén k, = 1, cdc mdy bién ddong & 2 phia khdc nhau
nénk, = 1, sai s0 mdy bién dong s, = 0.1, nhu vay

Lum=(1.1.0,1+0,14+0,006).1340 = 276 A
Dong dién khdi dong clia bao vé

Lue = KieTieomax = 1,25.276 =345 A
Dong dién khoi dong cliarole

Ls Koy _ 3451
n;, 60

Ikdk=

=537A

Chon role EOCR-85.06-2 (bang 48.pl) (1) vi dong dat1a I, =6 A

Déng khai dong thue t&€ cia bao vé so léch
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6,60
Lus= 71("{51'11' =——=17360 A;
sd 1
—
* ) . '
1 | . ‘—Q-— ]_ _ |_ _ -— ——
| RI RI R1 RT.
[ ] [ — 1T
| 1=
| Hinh.7.11 So d6 bao vé so léch may bién dp
I E 115/22 kV. bai todn 7.8
_ T

Kiém tra mdy bién dong theo diéu kién 1am viéc tin cdy cia cudn cit:
Iy=30021.=0031,=003.1340=402 A;
Nhu vay mdy bién dong da chon dam bao yéu cdu 1am viée tin cdy cho cudn cit.

Dong ngian mach nho nhat trong viing béo vé 1a dong ngan mach 2 pha truéc thanh cdi
phia thif cap, trén thuc € gid tri nay ciing bang gid tri ddng ngin mach 2 pha ngodi vilng bio vé

I?,,, do vay do nhay cia bao vé sé& 1a

v = D _ 0871, 087.1340
nh T o T =

Ikd.S[, Ik:I.SL 360

=324>2

Vay bdo vé dam bdo d¢ nhay cdn thiét.
Vi s6 vong day cua cudn can bang 1a = 20. Chon s6 vong day san bang dong dién
thit cap:
I 4,37
o= 0, (- -1)=20. (= -1)=0,12;
L (4,35
Nhu vay khong cdn thist phai méc thém cudn can bing.

So d6 néi mdy bién dong va role duge thé hién trén hinh vé 7.11.
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Bai 7. 9. Tinh todn bido v¢ rale cho mdy phat ¢é cong sudt dinh mirc 5, = 50 MV A, dién
4p dinh muec 1a 6.3 kV, sut dién dong trong hé don vi tuong dé la ., = 1, dién tro siéu qud do

doc truc x77,

Giai: Trude hét ta xde dinh dong dién dinh mitc cia may phat

50 1
I = P = 5 107=4582,145 A

Dua vao dong dién dinh mic ta chon cdc mdy bién dong loai bac hoa nhanh I,; = 5000,
vay ty s6 bién dong sé la:
_ 5000

ni = 1000
Chon o d6 noi day mdy bién dong: 1a chon so d6 néi cdc mdy bién dong theo hinh tam
giéc (A), nhu vay hé s so d6 phia so cap € la k=43 .

Gid tri dong dién ngan mach 3 pha

E",
=— .Im},=0L.4582,145=32730A

I
T x", 14

Xdc dinh dong dién khong can bang:
L =Kakersi I

Chon so dé méc role vdi dién trd phu nén k, = 2, cic mdy bién doéng & 2 phia chon cling

loai nén k,=0,5, sai sd mdy bién dong s, = 0,1, nhu vdy
L= 2.0,5.0,1.32730 = 3273 A
Nhu vay dong I, < L nén ta xdc dinh dong khoi dong cua role theo dong dinh miic
may phat, 1ay hé so tin cay la 1.2.
Dong dién khdt dong ciia role

Kokl _ 12934582145 9.52 A
0 1000

L=

Chon rale EOCR-55.06-2 (bang 48.pl) [1] v6i dong dat la Iy, =10 A
Dong khdi dong thuc té cua-bdo vé so léch

Ie-m,  10.1000
Ls= = = =57135A
ksd \"3
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Do nhay cla bao vé¢

L. 0871, _087.33730
Lase Tist. 5773,5

k 493>2

nh =

Viy bao vé dam bao do nhay can thiét.

Bai 7. 10. Hily thuc hién bao vé rdle cho tram thuy dién nho véi so d6 nhu hinh v&: Cic

tham s6 dinh mife clia cac phan tir cho trong bang sau

Phin Cong suat d.mirc DBién dp dinh mic. kY Sdd bién tro
S, kVA oy, U, E* X,
Mdy phit 1500 6.3 105 0.125
May bién dp 1800 6.3 35
BA. ur diing 50 35 0.4

May bién 4p c6 bd phan tu ddng diéu chinh dien dp vai AU, =10%. T6 n6i clia mdy bién
dp 12 A/Y; hé s& tin cay 14y bing 1,25.

Gidi:

1. Bao vé mdy phdt

M4y phdt duge bio vé theo s6 dd so lech. Trude hét ta xdc dinh dong dién dinh mic cua mdy
phat

s., 1500
_ m = m——— = 1’}}?46 A

Im - =
"TJ3u, V363

Dua vao dong dién dinh mifc ta chon ¢dc mdy bién dong loai bao hoa nhanh I, = 200,

vay ty 50 bién dong sé la:

Chon s d6 n6i day mdy bién dong: so dé ndi cic midy bién dong duge thyc hién theo
hinh tam gidc (A), nhu vay hé s6 so do phia so cap sé la k= V3
Gia tri dong dién ngin mach 3 pha trén ddu ra clia mdy phdt ¢6 thé xdc dinh theo biéu

thiic

E".
I, = ot L= 13746= 11547 A
0,125

"

] ]

Xdc dinh dong dién khong can bang:
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Lo =k.k..8 .1, =2.0,5.0,1.1154,7 = 115,47 A

E] | JHOM
W%/ ww [T
a: CcC

TM.50/35
35/0,4kV

TMH. 1800/35
6,3/10,5

—

6.3kV

SM[" = 1500
UMF = 6.,3 kV

MF

Hinh.7.12, S0 45 bdo vé rale nha
may thuy dién bii todn 7.10. E

Chon so d6 mic role v6i dién trd phu nén k, = 2, cdc mdy bién dong ¢ 2 phia chon ciing
loai nén k,=0,5, sai s6 mdy bién dong 1a 10% , tic la s; = 0,1.

Nhu vay déng I, <1, nén dE)n‘g khéi dong cua role s& duge x4c dinh theo dong dinh
mitc may phat, véi hé s6 tin cay 1a 1,25.

kokolp 1254313746

= 7.44 A
n. 40

L=

Chon role EOCR-SS.06-2 (bang 48.pl) [1] v&i dong dat 13 [, = 7.5 A
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Dong khdi dong thuc 1€ clia bao vé so léch

Len, 7,540
L= =2 1732 A
k\d \)1'";

b6 ﬁhay clla bio vé¢

[
o= Limn _ 08707 _087.11547 o
I kd.SL lkd.Sl, 17312

Vay bao vé dam bao do nhay can thiét,
2) Tinh toan bdo vé role cho mdy bién dp

Mady bién 4p TMH. 1800/35 véi cac tham s6: Sy, = 1800 kVA; AP, = 24 kW; U, = 6,5%
{bang 13.p) [1] s& duoc trang bi cdc bao v¢ so léch, bao vé dong dién cye dai, bao v¢ bing role

hoi va bao vé chong qua tai
a, Bdové so léch cho mdy bién ap

.Trudce hét ta xdc dinh dong dién dinh muc & hat phia ctia mdy bién 4p

I,= Sua 1800 = 16496 A
"Tau, V363
1800
Inz = > BA = [N = 29,69 A
s./g.Ung v3.35

Dura vao dong dién dinh mic ta chon cic mdy bi€n dong loai bao hod nhanh vé1 dong
dién dinh mic phia so cdp la I =200 va I, = 60A, tic 1a ty s¢ bién dong tuong 1ng ¢ hai phia

€ la:
200 =40, n,= @
5 5

n,;,= =12

Chon so d6 ndi day may bign dong: vi so d6 ndi day cia may bién dp 1a A/Y nén ta chon -
so d6 ndi cdc may bién dong phia so cap ndi theo hinh sao dia (Y}, con phia thit cip — theo hinh

tam gide (A), nhur vay hé s6 so do phia so cap s€ la k= | va phia thit cip 12 k= V3.

Gid tri dong dién thi cdp & hai phia ciia may bién dp & ch€ do dinh muc 1a

[,ky 164.96.1
12_| - nl™wall = :4‘12 Iz,” —

=429
n;, 40 n;,

I,k 29,6943
12

Sai s8 do su chénh léch dong dién phia thu cép:
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| _
1= H12-429 s
L, | 4,42

Xdc dinh dong dién ngén mach ngoai cuc dai: d6 1a dong ngén mach 3 pha tai diém N,
di qua mdy bién 4p. Trude hét can xdc dinh dién trd cha mdy bién dp va mdy phat. Ta gidi bai

todn nay trong hé don vi tuong d6i, chon ch€ do co ban 1a ché do dinh mic cla mdy phat.
XMF* = K”d = 0,125

AP S, .
RHA* = kz eb = 24 IS?O - 0,011
SI 1800

Up S, _ 651500 oo

Kpgar = = =
100.S,, 100.1800

Zo= JR3 + (X + Xgp)? = 00112 +(0,125+0,054)% = 0,18

Dong ngan mach 3 pha
E.l, _ 105.137.46
Z, 0,18

() _
I' =

= 804,06 A

Xdc dinh dong dién khong can bing:
Ticoatan = (K KaSiFSavatss) Tovaxng
Cic mdy bién dong bac hod nhanh nén k, = 1, cic mdy bi€n dong ¢ 2 phia khdc nhau
nén k, = 1, sai s6 may bién dong s, = 0,1, nhur vay
Lemman=(1.1.0,1+0,1+0,038).804 = 191,165 A
Dong dién khoi déng cha bao vé
L = Ke-Tianne = 1,25.191,165 = 238,96 A
Dong dién khdi dong clia role

Ly ko _ 238,961

=597 A
n;, 40

L=

Chon role EOCR-S8.06-2 (bang 48.pl) [1] v&i dong datla I, =6 A
Dong khai dong thue t& cia bao vé so léch

IdR'niI =@ = 240 A
ksd.l

Las=

Dong ngin mach nhé nhét trong viing bao vé 14 dong ngin mach 2 pha truée thanh cit
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phia thif cap, trén thuc t& gid tri nay cling bang gid tri dong ngéin mach 2 pha ngoai ving bio vé
[, = 0,87. I'" do vay d6 nhay cta bao vé s& la
Lo _ 0871, 087.804,06

nh — -

Lsi Lase 240

k

=291>2

Viy bac vé dam bao do nhay cin thiéi.

Vi s6 vong diy cla cudn can bang la o,= 20. Chon s6 vong day san bing dong dién
thir cap:

o= mn(I” - 1y=20. (4’29
I, 4,12

-1=0,78

Ta chon w, = 1 vdng.

Nhu vay d€ nang cao do nhay clia bio vé can mic thém 1 vong day cho cudn day san
bang dong dién thit cap.

b. Bdo vé cdt nhanh
Dong khéi dong clia bao vé cit nhanh duge chon tir 1 trong 2 diéu kien
- .6n hon dong ngén mach ngodi, 1", = 804,06 A
- L.én hon dong dot bién tir hod ctia mdy bién ap
' Ty = KanLn = 4. 164,96 = 659.83 A

Do dong I'",, > 1, nén dong khéi dong clia bao vé cit nhanh duoc chon theo didu kién
thit nhat:

Lew = k. I, = 1,25. 804,06 = 100508 A
Dong khoi dong cua role bao vé cit nhanh duge xéc dinh theo biéu thire

Ten 100508

lkd('.'N.R = n k.<dl_ _—1-0"_ 1 = 25313 A

i
Chon role EOCR-SP.20 v&i dong dit cuarole Ty =255 A.
Dong khéi dong thuc t€ clia bao vé cit nhanh

Lygn 0, _ 25540
ksd

= 1020 A.

lkd.CN=

Do nhay clta bao vé:

Dong dién ngdn mach nho nhat ma bao vé cit nhanh tac dong véi do nhay k,, =2 Ia

nh —
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L = Ky Teaow = 2. 1020 = 2040 A
Bio vé cit nhanh chi c6 thé déng vai trd bido vé phu cho tram bién dp.
¢. Bdo vé chéng qud tai:
Heé s8 qud tai cho phép cha may bién dp ldy bang 1,1. Dong khai dong cua role bao vé
chdng qua tai
kykady  11.1.164.96
n, 40

=454

]kd.R.ql =
Chon dong kh&i dong cha role 1a [y, = 4,6A véi thoi gian duy tri qud tai la t = 3s, tin
hiéu qud tai dugc thé hién duéi dang cdi hodc dén hiéu.
Dong khéi dong thue t€ clia bao vé chdng qua tai

Lr D _ 25,5.40

[kd..ql.= k
sl §

=184 A,

d. Bdo vé bdng role hoi kiéu TIT-22, khi role ndy s& 1dc dong né & giri tin hiéu bang
den hodc cdi dbéng thoi giit tin hidu dén cdc co cau thira hanh dé cit mdy car khi c6 sy ¢6 tram
_trong x4y ra.

e. Bdo vé chong ngdn mach mét pha cham dar: Khi ¢6 sy c6 ngan mach cham dat tin
hiéu duoe thu nhan bdi cudn day tam gidc hd ciia mdy bign dién 4p 3HOM mic trén thanh céi
35 kV , tin hiéu duoc thé hién dudi dang coi hoac dén hiéu.

3) Bdo vé mdy bién dp tir dimg: Mdy bién ap w diing dugce bao vé bang cdu chay loai
T1K, dong khdi dong ciia cdu chay duge xdc dinh theo biéu thifc

Iki'.l.'l.' = 2'5' In.ld

Dong dien dinh mitc clia mdy bién dp ty ding duge xdc dinh theo biéu thitc

S 50
[ ,=—F——=——=082A
YT AU J33s
Vay Lo =2,5.0,82=2,06 A

Ta ChOIl Ikn].O(" = 2,5 A.

3. BAI TAP TU GIAI

7.1. Hay tinh todn bao vé dong dién cuc dai cho duong day 10 kV, biét dong dién lam
vige cuc dai T, = 148 A, hé 56 m& mdy k,,=1,5. he s6 tin cay k.. = 1,2; Ddng ngin mach cuéi
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dudng day 1a 1,'=0,96 kA.

7.2. Hay tinh todn bao vé dong dién cyc dai cho dubng day 35 kV, biét dong dién lam
viee cuc dai Iy, = 450 A, he s6 mé& may k,,,=1.5. hé s6 tin cay k,, = 1.2; Ddng ngan mach cudi
dudng day 14 L,''=1,6 KA.

7.3. Hay tinh todn bdo vé cat nhanh cho tram bién dp 110/10 kV biét céng suat cuia mdy
bign dp 1 S, = 10000 kVA; dién dp dinh mic U,= 110 va U,= 11 kV; dong ngan mach ngoai tai
diém N 1a [, 1,65 kA; hé s6 tin cay k,, = 1,25.

7.4. Hay tinh todn bdo vé cit nhanh cho tram bién dp 110/22 kV biét cong suat cua mdy
bién dp Ia S,, = 16000 kVA; dién dp dinh mic U,= 110 v U,= 22 kV; dong ngin mach ngoai tai
diém N 1a [ 2,13 kA; hé s& tin cay k.. = 1,2.

7.5. Hay tinh todn bao vé dong dién cuc dai va bao vé cat nhanh cho mét dudng day 35

kV, biét dong dién lam viéc cuc dai Ly, = 450 A, ddng ngan mach 3 pha & cudi dudng day t la
I, = 2,27 kA, hé s6 mé may k,,,=1.5.

35kV BV1

Hinh 7.13. So d6 mang dién bai tap 7.5,

7.6. Hay tinh todn bao vé dong dién cyc dai va bao vé cit nhanh cho mot dudng day 10
kV, biét dong dién 1am viéc cuc dai L., = 218 A, dong ngén mach 3 pha & cudi duong day t 1a
I, = 1,56 kKA. hé $6 mo may Kk,,,=1.5; hé so tin cay k.. = 1,2.

7.7. Tinh todn bdo vé ddong dién cuc dai cho mang dién 35 kV, biét dong dién lam viéc
va dong ngin mach trén cdc doan day:

Dong lam viéc , A  Dong ngan mach, kA
Il Ilh I'_’.h Ik] Ik: Ik] Ik4
122 107 236 1.94 2,71 309 4.26

Cic he s0: k., = 1,5; k. =1,25; thoi gian tdc dong clia bao vé 1 la t; = 0,57 s; thdi glan
tré gilta cac bao vé At=0,43 s,
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N.,BV3 L Ny BV2 L N, 4BV I > N, ‘7
/ " —— M L

_-—.Iz.h 4 IIh

Hinh 7.14. So 46 tinh todn bdo vé role mang dién 35 kV baj tap 7.7.

7.8. Dudng day 22 kV.cé chicu dai 9.3 km, duoe lam bang day din AC-95, cong sudl
ngan mach cia h¢ thdng 1a S,,,= 285 MVA. Hay tinh todn bao vé dong dién cuc dai, biét dong
dién lam viéc cuc dai Iy,= 317 A, hé s6 md may k,,,,=1,5; hé o tin cay lay bang [,2.

22kV BV1

o
Hinh 7.15. So d6 mang dién bai tap 7.8, A J [

- k.l!'l‘KVN]

7.9. Buong diy 10 kV.c6 chiéu dai 5,6 km, duoc lam  bing day din AC-70, cong suat
ngan mach clia he thong la S, = 168 MVA. Hay tinh todn bio vé dong dién cit nhanh, heé s6 tin
cay ldy bang 1,2.

7.10. Fiy tinh todn bao v¢ so Iéch doc cho thanh cdi 22 kV, biét dong dien 1am viéc 1a
I,=350 A, dong ngdn mach cuc dai ngoai viing bao vé 1a = L nax o, = 0,87 KA. hé s8 tin cay ldy
bang 1,3.

7.11. Tinh todn bao v¢ role so léch cho may bién dp TMJIH 25000/110 c6 coéng suat
dinh mic S, = 10000 kVA, dién dp dinh muc 12 115/35 kY, mdy c6 bo phin ty dong diéu chinh
dién ap vdi AU, =10%. Dong dién ngan mach cue dai tai thanh cdi phia thif cdp (ngoai viing béo
vé) 1a I,,,=2.14 kKA. T6 néi ctia may bién dp 12 Y/A ; hé s6 tin céy ldy bang 1,3.

7.12: Tinh todn bao v¢ role so léch cho mdy phdt c¢é cong suat dinh mire S,,.= 30 MVA,

dién dp dinh mic 1a 6,3 kV, sudt di¢n dong trong hé don vi wong déi 1a E. =1,05; dién trd siéw
qud do doc lfuc X", =0,13.

7.13: Tinh todn bao vé role so léch cho mdy phdt ¢6 cong suat dinh mie S,.= 15 MVA,
di¢n dp.dinh miic 13 10,5 kV, sut dién dong trong hé don vi tuong déi 1a E. =1,05; dién tr& siéu
qué d6 doc truc x. = 0,125,

7.14. Hay thuc hién bao vé role cho tram thuy dién nhd véi so d6 nhur hinh 7.12: Cic

tham s& dinh mifc cha cdc phén tir cho trong bang sau
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’7 Phan ta Cong sudt damic | Dién dp dinh mic, kV Sdd bién tro
S.kVA U, U, E* X"y
Mdy phat 2500 6.3 .03 0.13
Maiy bién dp 3200 6.3 10.5
BA. tu diing 50 10 0.4

M4y bién dp c¢6 bo phan wr dong diéu chinh dién dp vdi AU, =10%. Té& ndi clia may bién

ap la A/Y; hé s6 tin cay 1dy bang 1.25.
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Chuong 8

BAO VE CHONG QUA DIEN AP TRONG HE THONG PIEN

1. CO SG LY THUYET

1.1. Pham vi bao vé cua cét thu 10i don

Ban kinh viing bao vé cia thu 16i don

Véichiducaoh <30 m

16hh, 5.0) -
ooy .
' h+h,

trong do:

h - chiéu cao ¢t thu 16i, m;

r,- ban kinh pham vi bao vé & miic h,, m; Hinh 8.1. Ving bio vé cot thy 16i don.
h,- chiéu cao cong trinh cdn bao vé, m;

h,= h - h,- chiéu cao hiéu dung cot thu 16i.

Chi€u cao h cla cot chdng sét duge xéc dinh theo phuong trinh

1,6h? - (t,+1,6h)h - r,h, =0 (8.2)
Khi b > 30 m:
p = obh, o | (8.3)
" h+h,
f o 1ia . 55
Hé s6 hiéu chinh p="2 (8.4)
Jh
Tie la L (8.5)
(h+h )Wh
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1.2. Pham vi bao vé cita ¢ot thu 16i kép

D6 cao cia dudng dac tinh bao vé

!
hy=h - ‘,f (3.6)
Khi h > 30m I N
! h h
h,=h-— (8.7) v Ih]
p — | —re— >
T6h
Bé rong clia viing bao vé .mi
duge xdc dinh:
b, = 174*: a —f! i (89) Hink 8.2. Viing bao vé cot thu 161 kép.
1, —

1.3. Pham vi bao vé ciia nhié¢u cot thu loi

Cong trinh ¢6 do cao h, nim trong ving bac vé hinh thanh boi nhiéu cot thu 161 phai
thoa man diéu kién:

néuh<30m: D < 8h, 89

nfuh>30m D < 8h,P. (8.10)

Hink 8.3. Ving bio vé cila nhiéu cot thu 16i.

D - dudmng kinh dudng tron ngoai tiép di qua chan cdc cdt thu sét.

Khi s& cot 16n hon 3 cin phai kiém tra diéu kién bao v¢é an toan cho timg cip ba cot gin
nhau

1.4. Bao vé chéng sét danh truc ti€p cho cac cong trinh dai
Chiéu rong clia pham vi bao vé day chéng sét b,, ng véi chiéu cao dugce bao v& h,, tinh

theo:
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- Khi hx>%.thi b,=0,6h(l—hﬁ)- (8.11)

Tic 1a chitu cao t6i thiéu dé treo day chéng sét 1a

b, +0,6.h
h= *—1—"% (8.12)
0,6
. 2 . h
Khi h,<—h, thi b, =12h{l-—2-) {(8.13)
.3 0,8.h

Neéu khoang cdch 7 < 4h thi c6 thé bio vé duge cic day din (nim gilta hai day chdng sét)

cO do treo cao: hy=h- 1 ; (8.14)

4

- “g\L / LN

Hinh 8.4. a. Dac tinh bdo v¢ clia day chéng sét don; b. Dac tinh bdo vé cia day chong sét kép.

2. BAI GIAI MAU

Bai 8.1: Hay xdc dinh ving :
bdo vé cla cot thu 16f, biét cot c6
chiéu cao h = 25 m bao vé cho thiét

bi ¢6 chiéu cao h,= 14,5 m.

Gidi:

Truge hét ta xdc dinh chiéu : Q

cao hi¢u dyng

h,=h-h=25-145=10,5

m; Hinh 8.5. Viing bao ve cha cot thu 161 don bai todn 8.1.
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Bén kinh cua ving bao vé imng véi chiéu cao h, xdc dinh theo (8.1)

_ L6hh, 1625105
h+h, ~ 25+145

ry

=10.63 m.

Bai 8.2: Hiy xdc dinh ving bao vé clia cot thu 16i, bigt cot c6 chi€u cao 36 m bao v¢
cho thiét bi ¢6 chiéu cao 25,5 m.

Gidi:
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 (g véi chi€u cao h, xdc dinh theo

biéu thitc
_ 88hh, _ 18836105 _
" Thenovh  (36+25536

9m

Bai 8.3: X4c dinh ving bdo vé ciia cot thu 161 kép ¢6 chiéu cao h =27,4 m bao vé cho
thiét bj ¢6 chiéu cao h, = 18,25 m. Khoang céch giita hai cot thu 161 la / = 38,25 m.

Gidi:

Chiéu cao hiéu dung:

h,=274-1825=915m.

Bdn kinh viing bao vé d do

cao h,

= 1L6.hh, _
* h+h Hinh 8.6. Ving bio vé cla cot chdng
X sét kép bai todn 8.3.

= 16274915 _g 79 m
27,4 +18,25
Bé ngang hep nhét cha viing bao v¢ xac dinh theo biéu thic (3.8):

9,15 3825
b, = ol = TS 782> 2192 10,09 m.
14h, 17" 149,15-3825

. I 38,25
Chiucaoh, hy=h- - =27.4- == =21,94m
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Bai 8.4: Xdc dinh viing bdo vé chia cot thu 16i kép ¢6 chiéu cao 41,5 m béo vé cho thiét
bi c6 chiéu cao h, = 32,7 m. Khoang céch giifa hai cot thu 16i 1a 34 m.

Gidi:

Chiéu cao hieu dung:  h,=415-32,7=88m.

Do chiéu cao h > 30 m nén

ban kinh cha viing bao ve ting v&i chi€u cao h, xdc dinh theo biéu thitc

. __88hh, 18841588
" (h+h Wh o (415+327415

Bé ngang hep nhilt cha viing bio vé xdc dinh theo biéu thifc ;

Th ol 7.8.8-34
2b= Mool o =
b, 1™ 1488-34

4.6,72 =832 m.

Chiéucaoh,: hy=h- % =41,5- % = 36,64 m

Bai 8.5 : Hai thiét bi c6 kich thudc axb = 10 x6 m, chiéu cao h, = 8,5 m dat cach nhau
23 m (theo chi€u ngang, hinh 8.7). Hay tinh todn béo v& chéng sét ddnh truc tiép sao cho c6 hieu
qua nhat, -

Gidi: CG thé ¢6 hai phuong dn thuc hién bio vé chéng sét 1a ding mot cot thu l6i dat
giita hat thi€t bi va diing hai cot thu 161 dat ngay trén céc thiét bi.

a) Phuong dn diing mot cot dit tai diém
giira, tite 12 ban kinh viing bao vé:

i (-
ROURCRES

Chiéu cao cha cot thu 16i duge xéc
dinh tir phurong trinh

1,6h? - (r,+1,6h)h - r,h, = 0;
. Hinh 8.7. S0 d6 1inh todn chéng sét bai todn 8.5
Thay s6 vio ta duge phuong trinh bac

hat;
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1.6h*+(182+1,6.8,5.h-182.85=0
1,6h’ =31.8h — 154,7=0;
Giai phuong trinh bac hai ta tim duge
A=B-4AC=31,8 +4.1,6.154,7 = 2001,35

_ -BavJa _318+200135
24 2.1.6

h, =2392m; h,=-404m

Loai bé nghiém h, vi khong phit hop. Vay chiéu cao cdn thiét cia cot thu 16i 14 23,92 m.
b) Phuong dn dung hai cot thu 16i dat ngay trén c4c thiét bi cin bdo vé

Ban kinh ctia méi viing bao vé ¢ do cao h, 13

S EROROREECE .

- I,.
Thay vao phuong trén tugng tu nhu trén / *

1,6 h2— 19,43.h — 49,56=0: ' V

Giai phuong trinh béc hai tvong tu nhu trén ta tim duoc A = 694,76
h=i431 m;h,=-2,16 m (bd nghiém h, vi bit hop 1y)

N&u dat cdc thu 16i ngay trén cdc thi€t bi thi chiéu cao cin thiét phai xay dung s& la
h,=h-h = 1431 -8,5=581m.

Nhu vay tng chiéu cao can xdy dung cla phuong dn 2 13

hy =2.581=123m.

23
Chi€ucaoh,: h,=h- — =14,31 - 7 =11,02m>h,=85m

~3 |~

So sdnh chiéu cao cdn xdy dyng ciia hai phuong 4n ta thay phuong 4n 2 1é hon nhiéu so
vGi phuong én 1. Viy ta chon phuong dn 2 véi hai cot thu 161 dat trén cdc thigt bi.

Nhdn xét: Ta dé dang nhan thay phuong 4n ding 2 cgt thu 16i cho phép loi dung chiéu
cao cua ban than d6t tugng duoc bao vé nén thudng mang lai hiéu qua kinh t€ 16n hon nhiéu so

vai phuong dn ding thu 16i don

Bai 8.6 : Hai thiét bi cé kich thudc axb = 12 x5,5 m, chiéu cao h, = 9,6 m dat cich
nhau 40 m. Hay tinh 10dn bdo vé chéng sét danh truc ti€p sao cho cé hién qua nhat.
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Gidi: Giai tuong tu nhu bai 5

a) Phuong dn diing mot ¢ot dat tai diém gitfa, titc 14 ban kinh viing bao vé:

as o) (2] - v/[gs,s):p;f

Chiéu cao clta cot thu 16i duge xdc dinh tir phuong trinh

1,60 - (r+1.6hyh - r.h, = O;

Thay 50 vdo ta duge phuong trinh bac

hai: b
16h* 41,56h-25149=0; — ¥ "_—
Giai phuong trinh bac hai ta tim duge * £,
.............. a

A=B-4A.C= 333644

-B+J/A 4156+3336,44
T 2A 2.16 -
=31.04m; h,=-506m

h,

Loai bo nghiém h, vi khong phli hop.  Hinh 8.8. So dé tinh todn chéng sét bai todn 8.6.
Vay chiéu cao cdn thi€t coa cot thu 16t 1a 31,04

m. Ta thdy chi€u cao h, > 30 m, vi vay can hi¢u chinh lai bing cdch thay gid tri r, bang 1°,

r,=r,.P= r,(E =26,2. 5.

vh J31.04

Phuong trinh mdi nhan dugc ¢6 dang

=26,2.0,964= 2586 m;

1,6h*— 41,22 h - 248,27 = 0;
Nghiém cia phuong trinh nay 1a h’, =30,8m va h’, = 5,04
b} Phuong dn diung hai cot thu 16i dt ngay trén cdc thiét bi cin bao ve

Ban kinh ctia mbi viing bao vé §dod cao h, 12

S RO BRI

Thay vao phuong trén tuong tu nhir trén

1,6 h*~21,96.h - 63,36 = 0;
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Gidi phuong trinh bac hai tuong tu nhu trén ta tim duge A = 1090

h=16,17m; h, =-2,45m (bd nghiém h,)

. ) 40
Chiéucaoh, hy=h- —l~ =16,17-
7P 7.0,964

=103dm>h,=96m
Neéu dat cdc thu 161 ngay trén cdc thiét bi thi chiéu cao cin thiét phai xay dung s& 1
h,=h-h, = 16,17-96=6,57Tm.
Nhu vy tong chiéu cao cdn xay dung clia phuong dn 2 1a
hy =2.6,57=13,15 m.

Nhan xér: o phuong 4n 2 do tan dung duge chiéu cao clia ban than thiét bi duoc bdo vé
nén chiéu cao cdn xay dung ctta phuong dn 2 ré hon nhiéu so véi phuong dn 1. Vay ta chon
phuong 4n 2 v6i hai cot thu 161 dat trén cac thiét bi.

Bai 8.7: Hay tinh todn bao vé chéng sét ddnh truc tiép cho mét toa nha kich thudc axb
=[6x6 m, cao 18,5 m. (hinh 8.9)

Gidi: DS v6i toa nhi ¢6 thé bio vé chong sét bing cdch xay dimg cde cot chdng sét
ngay trén tang thugng theo cdc phuong dn san:

bt 4 cot thu 161 ¢ 4 goc. Dat hai

day cot thu loi (i(_)c theo hai mép bién cia

tang thugng.

a, Phuong dan I: ding 4 cOt thu 16i
dat trén 4 géce tang thugng.

Budng kinh dudng tron di qua chan
cdc cof thu 181 duge xac dinh . ) ‘
Hinh 8.9. So do tinh todn chéng sét bai todn 8.7,
D= 16* +6° = 17,0l m.
Chiéu cao hiéu dung cia cot thu 16§
h,2D/8=17,01/8=2,14m.
Chon h, =22 m. Néu dat cot thu 16i trén tang thuong thi chi€u cao thuc t€ clia nd s& 1a
h=h,+h,=22+18,5=20,7m.
Xac dinh bdn kinh bao vé cla cot thu 16i:
_ L6.hh, 1,6.20,7.2,2
~ h+h,  20,7+185

=1,86'm

Iy
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a -
Chiéucaoh, hy, =h- 5 =207- g = 18,4 <18.5 m; (khong dam bao yéu cau)
b 6
h(]z‘:h' _ =20.?_ - = 19,84>18.5m
7 7
Xdc dinh gid tri:
7h, — 2,216
bz e 2y (122710, e 015m
t4h, —a 14.2,2-16

(khéng dam bao an toan);

7h, - b 722-6
2r, =

14h, -b 1422 -6

2.1,86 =1 4l m

X2

Nhu vay theo phuong 4n nay dé dam bao cho heé thdng thu 16i ¢6 thé bao vé an toan cho
toa nhéa can tang chi€u cao clia cot thu 16i 1én gid tri h, = 2,5, Khi d6 cdc tham s& duoe tinh todn
lai v&i két qua nhu sau:

r,=2,13m; h=21; h, = 18,71; h;; =20,14; b,, = 0,34 vib,=1,69

b} Phuong dn 2: ding 6 c6t thu 16i dit thanh 2 hang, méi hang 3 cot, chiéu cao hidu
dung cia cot thu 16i dirge xdc dinh theo dudmg kinh D’

D’ =(16/2) +6% = 10m.

h,z2D’/8 =10/ =1,25m. Chon h, = [,5 m.

Tinh todn tuong ty nhu trén, k&t qua ghi trong bang

So sdnh 2 phuong dn

Phuong dn 1 ¢6 tdng chiu cao cot 13 4.2 =8 m.
Phuong dn 2 ¢6 tong chiéu cao cot 1a 6.1,3=7, 8 m.

C6 thé néi 1ng chi phi chia phuong 4n 2 nhd hon phuong 4n 1, hon nita vé my quan thi
phuong 4n 2 ciing t6t hon. Cic két qua tinh todn clia cac phuong 4n duoc thé hién trong bang

P.dn h, m r, Chiéu cao d.tinh B¢ rong bién 53 cot hs . m
hy, h by, b
1 2.5 2.13 1871 20,14 0,34 1,69 4 10
2 1.5 1.25 18,86 19.14 0,48 0,75 9
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Bai 8.8. Hay xac dinh pham vi
bdo v¢ clia 3 cOt chéng sét, ¢o chicu cao
hiéu dung h,=2.5 m dat wén 2 gdc va
diém gilta cha canh dai’ cia mot thiét bi
c6 kich thuéc a=13,b=8 vah, =20 m.
Kiém tra xem hé thong chéng sét trén 6

thé bao vé an toan cho thiét bi khong?

Gidi: Tong chiéu cao cta cot thu

161 1a

h=h,+h,=20+25=225m.

trudc hét ta xde dinh ban kinh r, cta cde
ving bdo vé Hink 8.10. So dé tinh todn bdo vé chong sét bai 8.8.

_ 16hh, 1622525 _
h+h,  22.5+20

=212 m.

r,=

Khoang cdch giita cdc cot thu toi !, = 13 m.

vzl = b2 +(a/2)" =487 +(13/2)* = 1031 m.

Xac dinh bé rong b, theo biéu thite (9.6.9)

7h, —: _
_Tho-a, o 725-13

b, = PO Pt tid
X 14h,-a T 1425-13

2.2,12=087m
b,,= b= M Ir = 7.25-1031

ro= o 9212=123m.
l4h, ~1,; % 1425-1031

Chiéu cao dudng dac tinh bdo vé

hy=h- 2=225- % =20,64;

-~

. '{‘.l 1
hﬂz =h[;]= h e = 22,5 = “1"Q“‘3"1‘ 221,03[1‘1
7 7
- Can cif vao viing bao vé dugc biéu thi trén hinh 8.10 cd thé nhéan thay thiet bi kich thudc
13x8 m khong thé dugc bao vé an toan bdi hé théng cot thu 1ai trén.
Bai 8.9. Mot duding day cao dp cd chiéu cao treo day 1a h, = 12 m, khoang céch giita céc
day 1a 4,2 m. Hay tinh todn bao vé chéng sét dinh truc tiép.
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Gidi: Hé thong chéng sét ¢6 thé ddugce thue hién theo 2 phuong dn: Ding mét day va
ding hai diy chéng sét.

a) Phuong dn I ding mot diy chéng sét treo § giita, Iic d6 bé rong dai bao vé s& la
2b,=242=84m,ticltab, =42 m

Voi h, > 2h/3, Chiéu cao treo
day chong sét t6i thiéu 1a T

h= bo+06h, _ 4240612
06 0,6

AN
=19m h
h 4

Chiéu cao hiéu dung ;
<4 2b, >|

h,=h-h,=19-12=7m

3 . . Hinh 8.11. Ving bao veé cla day chong sét don bai 8.9.
b) Phuong dn 2: ding hai day

chéng sét di song song cich nhau 3 m,
nhuvay bé rong b, =4,2/2 =2,1 m.

Chiéu cao treo day chdng sét

2140612

h =155m,.

Chiéu cao hi¢u dung \%‘
l
h.,=h-h,=155-12= / ? \

=35m \
hn h

Xac dinh gid tr hy: \
hﬂ=h-£=15,5-4’2= l l
4 o, le—1

=1445m>h,.
Hinh 8.12. Dac tinh bao vé cila day chéng sét kép bai 8.9,

Vay bdo v¢ an toan cho cic

diy pha.
3. BAITAP .

8.1. Hay xéc dinh viing bao ve clia ¢t thu 161, biét cot ¢6 chiu cao 23 m bao vé cho
thi&t bi ¢6 chiéu cao 14,6 m. -
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8.2. Hay xac dinh viing bao vé cha cot thu 10i, biét cot ¢6 chiéu cao 42 m bio vé cho

thiél bi cd chiéu cao 31,7 m.

Mot thi€l bi c6 kich thude 7x9,5 m cao 13 m dat cdch cot thu 161 cao b = 21 m mot
khoang 7,4 m theo bé rong. Hay kiém tra xem thiét bi ¢6 dugc bio v¢ chéng sét an toan khong?

8.3: Xdc dinh ving bao vé clia cot thu 161 kép c6 chiéu cao 26,77 m bao vé cho thiét bi
c6 chiéu cao h, = 17,45 m. Khodng cich giita hai cot thu 161 13 33,5 m.

8.4. Xdc dinh viing bao vé cia cot thu 16i kép cao 36 m bio vé cho thiét bi ¢é chiéu cao
h,=27.4 m. Khoang cich gilta haj cot thu 16i 13 37 2 m

8.5 : Hai thi€t bi ¢o kich thude axb = 13,6 x 7,8 m, chiéu cao h, = 6,7 m dat cich nhau
18 m. Héy tinh todn bao vé chéng sét danh truc ti€p sao cho c6 hieu qua nhit.

8.6 : Hai thi€t bi ¢6 kich thudc axb = 12,4 x 7,6 m, chiéu cao h, = 13,6 m dit cdch nhau
42 m. Hay tinh todn bao vé& chdng sét ddnh truc ti€p sao cho ¢6 hiéu qui nhat.

8.7: Hiy tinh todn bao vé chdng sét dinh truc ti€p cho mot toa nha kich thude axb
=20,5x7.6 m, cao 20 m.

8.8. Hay x4c dinh pham vi bao vé cia 3 cot chdng sét, ¢6 chiéu cac hiéu dung h,=4 m
dat rén 2 gée va diém gifta cta canh dai ciia mot thiét bi ¢6 kich thude a=8, b = 6.5 va h,=175
m. Kiém tra xem hé théng chong sét trén c6 thé bio vé an toan cho thiét bi khong?

8.9. Mot dudug diy cao dp c6 chiéu cao treo day 1a h, = 13 m, khodng cich giifa cic day
la 4,7 m. Hiy tinh todn bao vé chdng sét ddnh true tiép.

243



Chuong 9

NANG CAO CHAT LUQNG DPIEN

1.CO SO LY THUYET
1.1. Cac phuong phap danh gia chat lugng dién
1.1.1. Ddnh gid chdt luong dién theo mo hinh xdc sudt thong ké

X4c suat chat luong pe 12 xde sudt ma do léch dién 4p v clia mang dién ndm trong gi6t
han cho phép

)
Vo, vy )

| 1 o
Pa= J‘ e ™ dv=F(x)-Fx); . (9.1)

F(x) - ham Laplace ;

- +

Vo Vo Vo VYo

G\" G\"
. G
D6 lech chudn ciia do lech diendpr - o, = U—” 100% (9.3)
n
; a I U M U nin
Déd 1éch chuin cua dién dp oy o, = 6 (9.4)

Uy Uins U, - dién dp cuc dai, dién dp cuc ti€u va dién dp dinh muc cla mang dign.

Do léch trung binh cia dién dp:
V= ——} (9.5)

Gi4 tri dién 4p trung binh c6 thé xdc dinh:

>,
Ulh ='i—=!“1:l""_
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trong dé: U, - gid tri dién 4p cha phép do thir i;

n — s6 phép do.

U, +U_.
Hoac U, = % {9.6)
Thai gian chat luong: Te=paT 9.7)
Dién nang chét lugng: Aq =par A

A - tong dién nang tiéu thy trong thoi gian xét T.

2. Panh gia do doi ximg

Phuong phédp phan tich cdc thanh phan doi ximg

Céc thanh phin dét ximg duge x4c dinh theo biéu thic

1
U, = 3 (U, +Ug+Up) (9.8)
Uz = % ([IA'F a.UR + azL}C)

U, = % (Uy+ 2Ug +a.Up)

trong do:

U,,Ug, U - dién 4p pha A, pha B va pha C;
a-todntirquay: a=e'?=-05+087 a‘=¢™=-0,5-j087.

Heé s& phi doi xing

K= % 100% 9.9)

1.1.2. Phuong phdp gidi tich

v

Cic thanh phan déi ximg cha ddng dién duge xdc dinh theo biéu thic:

I_VMfR‘*—M%X . lz_\lMgl{-I’MiX . I_\'Mtle+Mle . (9 10)
I~ - » I | v - 7 "

3 3 B 3 ’
Mig = (I, + I + I)cosg,

My = I, + I; + I )sing;
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M, = Licosg - %(IB + I Jcosq - % (Ip - Ising;

—

M,y = Tsing - %(IR + I-)sing + % (1 - Ickcoso; (9.11}
My = Licosp - %(IR + 1)cosg - % (I, - Io)sing;

X X 3
Mix = Lasing - %(I“ + [)s1no - g(l" - lo)cosg;.

* Trong trudng hop mang dién khong cd day trung tinh, 16ng 3 vecta dong hoac dién dp
bang 0.
Gid sl ta c6 1dng cac vecto 1, + Iy + I-= 0, cdc thanh phdn d6i xing duge xdc dinh theo

biéu thifc:

I _\/Ii+lé+lf:+4a\/§
=

A 9.12
c (9.12)
I2 + 15 +12 —4a43
Iz=\/ AtIs+1E a3 LA (9.13)
6
I(r =0
trong d6: a=bb—T,)(b-Ty)b-I¢): (9.14)
p=latls+lc (9.15)

2
Hé s phi d6i xing:
K, = 11—2.100 %

1.2. Phuong phap nang cao chat hrgng dién nang

1.2.1. Biéu chinh dién dp tai cdc tram bién dp

a. Chon ddu phdn dp cho mdy tang dp
Khi dat dau phan dp ¢6 dinh can dam bdo yéu cau & ché do maxU,, va minU,,.

U U, +U,AU,
U

(9.16)

& ché do cuc dai: Up, =

vl
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U, U, +U,AU,

& ché do cuc tidu: Upp= —°
u w2
Diu phan 4p trung binh la:
u +U
U, =M . (9.17)

Can cif vao U, chon ddu phan 4p chudn gin nhat vi x4c dinh tai cdc gid ri U, va U, dé

ki€m tra xem chiing ¢6 nam trong gidi han cho phép khong.
b. Chon dau phdn ap cho may giam ap

Khi dat ddu phan dp ¢6 dinh ta quan tam dén viée ddm bao yéu cdu dién ap U’, ¢ ché do
phu tai cuc dai va U’ & ch& do phu tdi cyc tiéu.

U

Upal = (U,v - AU‘Ba)- o (918)
U,
U
UpaZ = (U”\- - AU”H;{)- k
.. .. Upal + Upa2
Gid tri trung binh: U,.= f; (9.19)

U, - dién 4p khong tai clia cudn thi cap, gid tri cia Uy, c6 thé 1y
U=1,1U, néu U%>75%
U, = 1,05U, néuU,% < 7,5%

U, - dién dp dinh muc cua phia thit cap

U % - dién 4p ngin mach, cho trong catalog clia mdy,

Can ctf vao U, chon ddu phan 4p chufin gén nhat,

c. May b:'éh dp 3 cudn ddy.

Dau phan ap & cudn cao ap:

Upeo = 28 '(AE“ +AUW (9.20)
H

Pau phan dp & cudn trung dp

UN(L‘}'UT .
U, (AU, +aU)

Upa{T] =
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d. Chon ddu phdn dp o tram bién dp tiéu thu:

ViV rE L (921) —}@u/\ Vo

Va v, SV,+E

Tir dé: Hinh 9.1. S0 d6 tinh todn nic may bién 4p tiéu thu

Vo-Ve< E < v:fp -y (9.22)

o @

Hinh 9.2, S0 d6 mac w biz tinh.

1.2.2. Su dung tu ba tinh

Cong suit tinh todn cta tu bl (inh cé thé x4c dinh theo biéu thiic:

2
_ vu.lo

..  KVAr (9.23)
ZI: v, %

trong do:
v, - dd léchtinhtodn v, = Vi * Vi (9.24)
Vin - 40 1éch dién ap trung binh thie € & ddu vao cla ho diing dién;
v % - 40 léch gia tang dién 4p Khi dat tu cta phdn tir thit i;
N - s6 phén tir cia mang dién.

1.2.3. Su dung tu bt doc

Cong sudt tinh todn clia t bl doc duge xic dinh theo biéu thic

Q. =K.S (9.25)

K - h¢ s6 xdc dinh theo biéu thitc

. _
K = sing - I(U—"’)2 ~cos” @, (9.26)

trong do: U,, U, - dién dp trudc va sau ty bt doc;
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cos® - hé s cong suat clia mang,

Chon tu c6 cong suat dinh mic Q,, gdn vdi cong suat tinh todn.

S=P+jQ S=P+j(Q-
> 1(Q-Q)
o | o Tl
R |
a _ .
S=P+jQ y S=P+jQ
o U, Vo r—
Hinh 9.3. So d6 mic ty b doc; T
a- mac tu & ddu dudng day: b- mac w d
cudi duting day: c- biéu dé bién déi
dign dp doc dudng day. L
C\
Pién tr& tinh todn cla tu,
X, = Qu (9.27)
312
I -'dong dién chay trén dudng day
S
= (9.28)
J3u

Can cit vao X, dé chon cdc bo tu sao cho X < X,
Cong sudt phit thuc t€ ciia tu b doc:

| Qe = 3Xc (9.29)
Do gia tang dién ap khi dat tu b doc

v, = A (sing - 0,5 A cos’@) ; (9.30)
fa

a=Y el 9.31)
U\*Icn

U... L, - dién dp dong dién dinh mic cha tu.
BPién dpra U =UJ{l+v) {9.32)

Boi s6 qua dién ap Khi ngén mach 3 pha:

K oTK <, ©. 33)
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trong d6: 14 - dong ngén mach 3 pha trén dudng day;
Xk - dién trd ngéan mach cla dudmg day;
2. BAI GIAI MAU

Bai 9.1. Cho 6 liéu théng ké vé dién dp cia mang ha dp 380 V do trong 24 git nhu
sauw

1 1 2 3 4 5 6 7 8 9 10 11 12

U 396 | 400 | 402 401 400 392 360 | 380 380 378 378 | 379

t 13 14 15 16 17 I8 19 20 21 22 23 24

U | 380 | 378 | 377 376 378 377 372 370 | 372 379 385 | 390

Hay ddnh gia chat lugng dién cua ludi, bict dé léch cho phép trén ddu vao ca cic thu
diegnla v,=+53%

Gidi: Trudc hét ta xac dinh cac tham s6 thong ké:
Dién 4dp trung binh hay con goi 1a k¥ vong todn cha dién ap:

U.
U[h=L=%=3s3ﬂsv
n 24

Do léch dién 4p trung binh

U, -uU _
Vg = M_IOO = M.IOO =0,987%
U 380

D¢ léch chuin clia dien 4p

u -u, ¥y
.. - 2U-u,) 129588 078 v
n 24

Do 1éch chuan cha do lech dién dp

o, =2u jop=278

U 380

43

100=257%

Xéc dinh gi4 tri ctia d6i s6 ham Laplace

V. —V -5
X, = op b _ 5-0,987 - 233
c, 2,57
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Tra bang 50.pl. [1] ta tim dugc cdc gid tri clia ham Laplace: F(x,) = - 0,4895 va F(x,)
=0.440

Xdc sudt chat luong dién
P, = F(X;) — F(X,) = 0,440 + 0,4895 = 0,9295
Thai gian dam bao chat lugng dién trong ngay
Ty =pa-24=0929524 =22308 h
Bai 9.2. Cing véi s6 liéu théng ké trén nhimg ta 4p dung phuong phdp gan ding:
Xéc dinh gi4 tri cuc dai va cuc ti€u cla dién dp: U, =402 VvaU,,=370V;

Uy, +Ug. 4024370

Bién dp trung binh: Uy = 5 5 =386 V;
bé léch dién dp trung binh
U, -U, 386 - 380 )
Y = % 00 = TT 100 =1,59%,

n

o lech trung binh binh phuong cua dién dp

Uy -U_. 402-370

1] = 5,33V
6

P6 1éch trung binh binh phuong ctia do léch dién ap

50
G, = 100 = 3’é’.loo = 1,4%;

8]

n

Xdc dinh gid tri cha d6i s6 ham Laplace

Vo=V, —5-—
%, =T bo_ 5-159 — 278
S 1.4

vi—vy -
X, = ip thS 1,59:2.44
o 1.4

Tra bang 50.pl. [1] ta tim dwgc cac gid tri cia ham Laplace: F(-2,78) = - 0,4974 va
F(2,44) = 0,4922.

Xac sudt chat lugng dién

P, = F(X,) - F(X,) = 0,4922+ 0,4974 = 0,9896
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Thoi gian dam bao chét lugng dién rong ngay
T, =p..24 =0989624 = 2375 h.

Nhdn xét: Phuong phdp tinh gin ding khong cin ddy di s& liéu do d&€m ma chi ¢6 cac
gid tri dién 4p cuc dai va cuc ti€u trong khodng théi gian quan sat, vi vay cho phép don gian hod
bai todn va rat dé dp dung trong thuc t€. Tuy nhién phuong phdp nay thudng gip sai s6 ma doi
Khi vugt qua gia tri cho phép. Thong thuong chi nén dp dung khi khong ¢6 ddy du s6 lieu,

Bai 9.3: Cho 56 li¢u thong ké vé dién dp pha (V) tai mot diém niit ctia mang dién ha ap
do trong mot ngay dém nhu sau:

1 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

u | 2le 215 | 210 207 204 203 197 198 200 202 219 | 220

Hay danh gid chat luong dién ctia hedi trong hai trudng hop:

a) khi phu tai chl yéu la sinh hoat;

b} khi phu tai chi don thuin 13 chifu sang.

Gidi:

a) Theo yéu cau vé chat lugng d5i v6i phy tai dién sinh hoat, do léch dién ap cho phép
nim trong gidi han  v,=+7,7%

Xac dinh cic tham 56 thong keé:

Dién ap trung binh cha dién dp
Ui
U, = 2.V _sus_ 213125V
n 24

D¢ léch dién dp trung binh

U, - 5
Vi, ="*U7U".1oo :w.m =-3,125%

n

Do lech chudn cha dién 4p

U,-U, ¥\
o /Z( —Un) 2241755 06 v
\ n 24
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Do léch chuan clia do léch dién 4p

o, = 2% 100 =250 100 = 4.393%
U 220

n

Xdc dinh gia tri cia doi 56 ham Laplace

Voo ~ Ve —T715+3125
a, 4,393

Vi~V 15+3125
o 4,393

X, = =-0,905

X, = —2,42

¥

Tra bang 50.pl. [1] ta tim dugc cdc gid tri cla ham Laplace: F(x,) = - 0,3112 va F(x,)
=0,492

Xac sudt chat luong dién‘lﬁ:

P, = F(x,) - F(x,) = 0,492+ (0,3112 = 0,8032
Thoi gian dam bao chdt lugng dién trong ngay 1a:

Ty =p.24=0803224=1928h

b, Khi chi ¢ don thuan phu téi chiéu sdng thi do léch dién 4p cho phép niim trong gidi
han (v ,=-2,5 +v',=+5% ).

Tinh todn tuong ty nhu trén ta xdc dinh dwoc:

x, = 0,142 vax, = 1,85, tir 46 tim dugce cdc gid tr1 ham Laplace F(x,) = 0,0595 vi F(x,)
= 0,4685.

Xac suat chat lugng dién la:
P, = F(x,) — F(x,) = 0,4685 - 0,0595 = 0,4084
Thai gian dam bao chat lugng dién trong ngay la:
Ta=p,-24=0,408424 =98 h

Nhdn xét: Tt cdc két qua tinh todn trén ta nhan thay véi cing mot gid tri dién dp, doi véi
phu tai khdc nhau xdc suat chdt lugng sé khdc nhau.

Bai 9.4. Mot duting day ha dp 380 V dai 0,54 km 1am bing day A-95 cung cip cho diém
tai sinh hoat ¢6 cong suit 63 kVA, cosp = 0,8, Hay ddnh gid chat lugng dién, biét & ché do phu
tai cuc dai mife dién dp tai dau thanh cdi clia tram bién dp ticu thu 1a 375 V vd & ch€ do phu 1ai

cyc tiéu gid tri ndy 1a 386 V; coi phu tdi cuc dai bang 4 1an phu tai cuc tiéu.
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Gidi: Theo bang 17.pl {1} tmg v6i ma hiéu day dan A-95 ta &im duge r, = 0,34 va x,, =-
0,30 2 /km.

Dong céng sudt tic dung va phan khang trén duding day

P=S cosq¢ =63.0,8=50,4kWva Q=8 sing =63. \/1-08" =378kVAr
X4c dinh hao t6n dién 4p & ché do phu tdi cuc dai theo biéu thirc

_Pay +Qxy 5040334237803 (o) 00y
U 380

n

AU’

Hao ton dién dp & ché do phu tai cuc ti€u bing mot phin tur gid tri hao t6n dién 4p & ché
d¢ phu tai cuc dai

A = AU _ 4047

= 10,116 V

Gid tri digén dp cuc dai
Uy =Uy—AU” =386 -10,116 = 375884 V
Gid tri dién dp cuc tiéu
Unio = Upina — AU =375-40,47 =33453 V
Bién dp trung binh
Uy +U 375,884 +334,53 _

U, = 3552V
th 2 2
D 1éch dién 4p trung binh
vy, = Up U, 100 =M§9 100 = -7 .98%:
U 380

D¢ léch trung binh binh phuong cla dién ap

Uy —Upn. 37588433453
6 6

= 6,80V

u

D6 léch truﬁg binh binh phuong ciia d6 léch dién dp

o, =2 100= & 100 = 1799
U 380

n

Xac dinh gid tri cia d61 s6 ham Laplace: D3i voi phu tai sinh hoat d¢ Iéch dién dp cho
phép v, =+7,5%
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X, = 0,267
S, L79
+
x, =@ 754798 .
o, 1,79 ‘

Tra bang 50.pl. [1] ta tim duge cdc gid tri cia ham Laplace: F(0,267) = - 0,0972 va
F(8,669) = 0,4999

Xdc suat chat lugng dién la:
P, =F(X,) - F(X,) = 0,4999+ 0,0972 = 0,4027
C6 thé néi chit lugng dién khong duge t6t 14m

Bai 9.5. Mot dudng day ha ép 380 V dai 0,62 km 1am béing day A-120 (r, =0,27 va x, =
0.3 Q/km) cung cdp cho 2 di€ém tai: sinh hoat ¢6 cong sudt 35 kVA, cosp = 0,86 va phu tai
chicu sdng cong sudt 24 kVA, hé sd cose = 0,93. Hiy ddnh gid chét lugng dién, biét & ché do
phu tai cuc dai muc dién 4p tai ddu thanh cdi cla tram bi€n dp tiéu thy 12 372 V va & ché do phu

14} cuce tiéu gid tri ndy 12 384 V; coi phu tai cue dai bing 4 1dn phu tai cuc tiéu.

Gidi: Do trong mang dién ¢6 2 loai phu tai nén chat lugng dién duge ddnh gid dva trén
gia trj trung binh ctia d¢ léch dién dp cho phép:

IS, Vi 357,5+245
xS, 35+ 24

L

= 6,48 %

Vi =

INTIA _ 35.-7.5)+244-2,9) _
TS, 35424

-547 %

Voo =

Biéu thi cong suat dudi dang s& phifc:
Sa=35.0.86 +j 35. {1 - 0,867 =30,1 +j 17,86 kKVA
S, =24.093 +24. J1-093? =22,32 +] 882 kVA
Dong cong sudt téng hop trén doan day:
P =P, +P, = 30,1 +22,32 = 52,42 kW
Q= Qu+Q.. = 17,86 + 8,82 = 26,68 kVAr

Xdc dinh hao tdn dién 4p & ch& do phu tai cuc dai theo biu thic
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_Pr, +Qx, | _ 52,42.027+26,68.03
U 380

n

AU 0,62=3635V

Hao tén dién dp & ch€ d¢ phu tai cyc ti€u bing mot phan tu gia tri hao ton dién ap & ché
do phu tai cuc dai: :

AU 5
A AU 363

= 904V

Gi4 tri dién dp cuc dai:

Uy=Uw—AU" =384-9,04 =37496 V
Gia tri dién dp cuc tiéu:

Ui = Upina — AU =372 - 3635 = 33585 V
bién 4p trung binh:

Uy + U, 374.96+ 33585

=3554V

Do léch dién 4p trung binh:

- -3
v, :&h{_jjﬁmo =@’;‘80—80100= 7,45%

B¢ léch trung binh binh phuong cia dién dp;

5 Uy -U,, 37496-33585
! 6 6

= 6,52V

b léch trung binh binh phuong ctia dé léch dién dp:

o =2 100= 9352.100:1,?%
T U 380

n

Xdc dinh gid try ciia déi s6¢ ham Laplace

Vs ~ Vi _ =547+ 745
le] 1,7

v

x|=

= 1,17

+

o = Vow TVe 6484745
: o 1,7

¥

82

Tra bang 50.pl. [1] ta tim dugc céc gid tri clia ham Laplace: F(1,17) = 0,3714 va
F(8,669) = 0,4969

Xdc suat chat lugng dién Ia:
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P, = F(X;) - FK(X,) = 0,4999 - 0,3714 = 0,1285
Két Iudn: chat luong dién rat kém

Bai 9.6. S6 liéu do dém cua dong dién cdc pha cua mot mang dién ha dp 3 pha ¢6 day
trung tinh la: [, = 216; [, =205 val.= 187 A. hé s6 cong suat trung binh la cosg = 0,88. Hay
danh gid mic do doi xing cia mang dién theo phuong phip phan tich cic thanh phan déi xding.

Gidi: Trudc hét ta xdc dinh cdc thanh phén d6i ximg clia dong dién theo biéu thic (9.8)

I,= %( L+t 1) = % (216 + 205 + 187) = 202,67

L, = % ( [+ alpt a’le) =% [216 + 205(- 0,5 + 1.0.87) + 187.(- 0,5 - 0,87)]

= 6,67 +] 522 =847

I,= % (Lt a2’ L+a. 1) =% [216 + 205(-0,5 - .0,87) + 187.(-0,5 +] 0,87)]
=0,87-j522=529.
Xidc dinh cdc hé s6
K, =Il—?.10= 23;%100: 4,17%
Kprn = %&100: 529 100= 2,61%
!

L]

Bai 9.7. S6 lieu do dém cla dong di¢én cdc pha cia mot mang dién ha ap 3 pha c6 day
tru'ng tinh la: I, = 216; I3 =205 vaI.= 187 A. h¢ s6 cong sudt trung binh la cosp = 0,88. Hay
danh gida mite do doi xing ciia mang dién theo phuong phap giai tich. )

Gidi: Trude hét ta xac dinh cdc dai lugng M, theo biéu thic (9.11)
M = (I + 1, + 1) cosp = (216 + 205 + 187). 0,88 = 535,04,

My =(I,+ 1+ ). sing = (216 + 205 + 187). 0,475 = 288,784.

M., = Lieoso - 0,5.(I; + Ic)coso - ? (I - I)sing =

3
=216.0,88-0,5.(205+187).0,88- % (203-187.0,475=10,2

M,y = 1,809 - 0,5.(I5 + [)sing + g (I - [)cosp =
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NE

=216.0,475- 0,5(205+187).0,475+ 73 (205-187).0,88 = 2,32

M= Lacos@-0,5.(1 + [o)cosg - {23 (Ig- Io)sing =

V3

=216.0,88—0,5.(205+187).0,88 S (205-1873.0,475 =102

Mox: IA‘iil'l(p = 0‘5'(IB + IL)Sin(,p = g (IB = IL)CO.‘)(p -

;

=216.0,475-0,5.( 205+187).0,475- T’; (205-187).0,88 = -4,22.

Gia tri cdc thanh phin d&i xing clia dong dién:

Thanh phan tha tu thuan

UM e MY 453504 +2887847
N 3 - 3

=202,67 A

1

Thanh phin thit ty nghich

UM My 1022 42,327

=845 A
3

2

Thanh phan thi w khong

CYML e ME 10,27 + (422

I,
3 3

=3,68A

Xdc dinh cdc hé s6

Lo B9 00=417%:
I, 20267

kkdx -

Ky =L 100=-2%8 100=1.81%
I, 202,67

Cic két qua tinh todn duge thé hién trong bing sau:

Gia tri cdc thanh phin ddi xing cia dong dién, A Hé sa phi d61 xing. %

Il I“ IU kkdx kkch

202.67 8.45 3.68 4.7 1.81
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Nhdn xét: Phan tich k&t qua tinh todn cua bai 6 va bai 7 ta nhan tha’yl ca 2 phuong phip
déu cho k&t qua gin giéng nhau; & phuong phap phén tich cédc thanh phan d6i ximg cin phai thuc
hién cac phép toan dang phitc, nén doi khi lam cho nguoi giai ling ting néu khong c¢é k¥ nang
giai cdc bai todn phifc, con & phuong phdp thi 2 thi cdc phép tinh ¢ vé cong kénh hon, khoi
lugng tinh todn nhiéu gip 3 14n so véi phuong phép thit nhat.

Bai 9.8. Ciing dir kién nhu bai 6, nhung 1a mang dién 3 pha khong day trung tinh

- Gidi: D61 v&i mang dién 3 pha khong day trung tinh thi khi mat d6i xdng chi ¢6 thanh
phén thit tw thuan va thit iy nghich, con thinh phdn thir tir khong cla dong dién sé bang 0. Trude
t1én ta xac dinh cdc tham sé

Iarlg 1 _216+205+187
2

b= =304

o =b(b -1, )b-1,)(b—1¢) =/304.(304 — 216)(304 — 205)(304 — 187) =
= 176031

Xic dinh cdc thanh phan dong dién:

[ 2 7 4 b .
1 + 15 + 13 + 4003 _ \/216- +205" +187° +4.17603.1y3

I, = \ . . =202,32 A
12 +13 +1% —4a3 2167 +205° +187% —4.17603,1V/3
1, = - = - = 16,79 A

He s6& phi doi ximg:

Ky, =2.100= 07
I, 202,67

100 = 8,3%

Bai 9.9. Muc dién ap trén dau vao mdy bién dp ting dp 6,6/35 kV véi may TM-3200/35
& ché do phu tai cuc dai 1a U’y = 6,3 kV va § ché do cye tiéu [d U = 6,55 kV; va dién dp & ddu
ra trong ng 13 U’y = 32 ; U = 34,5 kV. Phu tai coa mdy bién dp la S = 2680 kVA; hé so
cong suat cosq = 0,82, Phu tai cuc tiéu 1y bang 25% gid tri phu tai cuc dai. Hay chon ndc mdy
bién dp sao cho dam bao yéu cdu chat lugng.

Gidi: Can c1f vio ma hiéu médy bién dp ta tim duge cdc tham s6: cong sudt dinh miuc S,
= 3200 kVA; hao 16n cong sudt ngan mach AP, = 37 kW va dién dp ngin mach U, = 7,0%.
Trude hét ta cdn xdc dinh dién trd cua mdy bién dp quy vé phia so cip:

. 2
7, = YU 766" 950
100S,, 10032
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2 3_'3
R,= ARUY_ 37667

E— 10°= 0,16 0
Sha 32

2

Xpa = v0,95% 0,167 = 0,94 Q;
Hao ton dién dp trong mdy bién 4p:
- & ch€ d6 phu tai cuc dai:

_ S.cos@Ry, +S.singX,, _ 2680.0,82.0.16 + 2680.0,57.0,94

AU’ — 107 =027 kV:
U 6,0 .
- & ché& dé phu tat cuc tiéu:
AU = % 2927 0,068 kV.
Xéc dinh gid tri ddu phan dp
o ch€ do cyc dai:
U, U, +U,AU, 6,6.32+6,3.0,27
Upy= —2—— = =33,79kV;
! U, 6,3
& ché do cire tidu:
Uy U,U, +U,,aU, _66345+6.550068 _ 34.83 KV,
U,, 6,55
Gia tri trung binh:
U, +U
Um - pal a - 33,?9 + 34,83 =34‘31 KV
2
Gid4 tri ddu phan 4p can thiét:
U, -U, 34,31-35
U,%=—" 2100 = 100 =-196 %

35

Ta chon nac gin nhat la - 2, 5%.
Bai 9.10. Muc dién 4p trén dau vao mdy bién dp TM-1800/35 & ché d6 phu tdi cuc dai
1a U’y = 34 kV va & ché€ do cyc tiéu 1a U, = 35,6 KV, va dién 4p O ddy ra tuong img 1a U, =
9,7, U, = 10,4 kV. Phu tai qua mdy bién dp 1a § = 1680 kVA; hé s6 cong suit cosgp = 0,8.
Phu tai cuc tiéu 14y bing 25% gid tri phu tai cuc dai. Hay chon ndc may bién 4p sao cho dam

bao yéu cdu chat lugng.
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Gidi: Can c\f vao ma hiéu may bién 4p ta tim duge cdc tham s8: cong sudt dinh muc S,
= 1800 kVA; hao tén cong sudt ngin mach AP, = 24 kW va dién dp ngén mach Uy = 6,5%.
Trudc hét ta cdn xdc dinh dién trd cha mdy bién dp quy v€ phia so cap:

2 . 52
7. = LUt _ 833 a4
100.S,, 100.18

: 24.35°
Rp\= APU” 3 I0°=907Q
St 1,8 '

Xoo = 44,242 =907 =433 0

Hao t6n dién dp trong may bién dp:

& ch& do phu 1ai cuc dai:

_ S.cos@R,, +Ssin@X,, _ 1680.0.8.9,07 + [680.0,6.43,3
U 35 '

AU’ 107 = 1,6kV,;

& ché do phu tai cuc téu:

AU'I
M _gav
4 4

AU‘! 1 =
Dién 4p khong tai:
U,=105.U;=1,05.10,5=11,025kV
Xde dinh gid tri dau phan dp
11,025

U
Upa = (U, - AU’). U—k‘ ={34-1,).

r >

U 11,025
U, =(U”, -AU), —K = (356-04). ——— =37,32kV.

b

=136,83 kV;

Gié tri trung binh:

Ui +Un  3683+3732

U, = =37,07kV.
2
Gia tri ddu phan dp can thiét:
U,-U _
U, %=—"-"100= 0T 150 = 5,92 9%
U 35

]

Ta chon nac gan nhat la + 5%
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Bai 9.11. Chon nic mdy bi€n 4p tieu thu 10/0.4 kV hinh 9.4. Biét do léch dién ap o6
dinh tai thanh cdi A & ché do phu tdi cuc dai Ja v', = 2% ; & ché do phu 1ai cuc tiéu 1a
Vs = 3.5% . Hao t6n dién dp & ché do tdi cyc dai trén cic doan day la: AU, = 1,4%,
AUy =3,02%; AUqy= 8,3%. Do lech dién dp cho phép la: v, =+ 7,5%.

B C D

> L

Hinh 94. S0 do mang dién bai 9.11,

Gidi: Ta xdc dinh do léch dién dp & ché do phu 1ai cuc dai d6i v6i diém xa nhat: D
Vy =V 4 —AU y ~ AU e — AU == 2-(1,4+3,02483) = - 10.72 %
(ia thiét 14 & ché do phu tai cyc tidu cong sudt ticu thy bing 25% phu tai cuc dai. Ta xdc
dinh d¢ léch dign dp & ch& do cyce tiéu tai diém gan C:
Vo=V - 025(AU 4t AU ) = 3,5 — 0,25(1,443.02) = 2,395 %
Diéu kien dé chon nic la:

E vy, -v’c=75-2395=5105% va E,> VooV =-75+1072=3229%

Vay tachon E = 5% dam béo cdc diéu kién E,=5,105>E> E,= 3,22

Bai 9.12. Chon nic mdy bién 4p tiéu thu 10/0,4 kV hinh 9.5. Biét do léch dién 4p co
dinh tai thanh cdi A & ch€ d¢ phu tai cuc dai la v, = 1% : & ché do phu tdi cyc tiéu la v'°, =
2,5% . Hao ton dién dp & ch€ do tai cuc dai rén cdc doan day la: AU, = 1,2%, AU, =3%:
AUgp= 6,4%. D6 léch dién ap cho phép la: Vo =%5%

A B C D

@

Hinh 9.5, So d6 mang dién bai 9.12.

Giai: Ta xdc dinh do léch dién dp d ché do phu tii cuc dai d6i v6i diém xa nhat: D

V=V, AU, ~AU —AUp =1-(12+3+64)=-9,6
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Gia thi€t 14 & ch€ do phu tai cuc tiéu cong suat tiéu thu bing 25% phu tai cuc dai. Ta xdc

dinh do léch dién 4p & ché do cyc tiéu tai diém gin C:
Vo= v - 0.25(AU g+ AU ) = 2,5 = 0,25(1.2+43) = 1,45 %
Piéu kién dé chon nic la:
E< V:p -v7Te=5-145=355vd Ezv,- v, =-34+96=456

Nhu vay néu dam bao duge didu kién dudi thi khong dam bao duoc diéu kién trén, do do
ta chon ndc E=0% thod mén diéu kién trén: 2,5 < 3,55 , kic d6 do lech dien 4p tai diém tdi gan
nhit & ché do6 phu tii cuc tidu s& dam bao khong virgt qud gid tri cho phép. Con do lech dién dp
tai diém D & ché do cuc dai van vuot qud gid tri cvho phép , vi vay can phai d4p dung bién phap
nang cao chét lugng dién khéc. '

Bai 9.13: Chon ndc mdy bién p tieu thy 10/0,4 kV v6i mdy bién 4p loai TM- 320/10
(hinh 9.6). biét : Do léch dién 4p ¢6 dinh tai thanh cdi A ¢ ch€ do phu tidi cyc darla v’ = 1,5% ;
& ché€ do phu tdi cuc tidu 1a v, = 2,5%. Dudng day 10 kV lam bang day AC-70 dai /,=5.6 km,
dusng day ha dp 0,38 kV 1am bing day A-95 dai ,=0,45 km. Cong suat truyén tai trén dudng
day 10 kV 1a S, = 260 kVA, cosp, = 0,8; Cong suat truyén tai trén dudng day ha dp 1a 5, = 36
kVA, cosg, = 0.84; D léch dién dp cho phép la: v, = £ 5%; Coi ch€ do phu tai cuc tiéu bing
25% phu tai & ché€ d6 cuc dat.

A C D

A

Hinh 9.6. S0 d6 mang dién bai 9.13

Gidi: Trudc hét ta cin xadc dinh hao tén dién dp trén cdc phin tit cha mang dién: Can cir

vao ma hiéu mdy bién dp va day dén tra phu luc, ta xdc dinh dugc cdc tham s6

S,. = 320 kVA; AP, = 4,85 kW, U, = 4,5%: 1, = 0,46, x,, = 0.81; 1y, = 0,34 va X, =
0,3 Q/km

bién 1r& ciia mdy bién ap
AP, U2  485.10°.10°
s, 320°

Ry= =4740Q ;

U U, 45.10°00°
100.S,5,  100.320

=1406Q;

B
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] 1 1 oA
Xa=Zy -Ry =414,06"-474° =13.24 Q.

Xdc dinh hao ton dién 4p trong m4y bi¢n 4p theo bidu thirc

aUg - PRe+QXy | 10p  S.cos@Ry +Ssing Xy
u’.10° 02
(260.0,8.4,74 +260.0,6.13,24).10™"
- 102 = 3.05(70

Hao 16n dién dp trén dudng day 10 kV

Pr, + Q.f[, 1100 = 20008046 +260.06038 (o1 o oo

AU "% =
¢ U210 10°

Tinh todn tuong ty cho dudng day ha ap ta duge AU, = 5,03 %
Ta xdc dinh dé léch dién dp & ch€ do phu tai cuc dai déi véi diém xa nhat: D

Vy = VA AU,y — AU - AU = 1,5 «0,87+3,05+5,03) = -7.45%
Do léch dién dp & ché do cye tiéu tai diém gin C:

Vo= v - 025(AD 4, +AU ) = 2,5 - 0,25(0,87+3,05) = 1,52 %
Diéu kién dé chon nac 1a:

E<vl -v’-=5-152=3485va Ez V-V =-5+745=245
Chonnic E=2,5%

Bai 9.14. So d6 mang dién cho trong hinh 9.7, bao gém tram bién ap trung gian 35/10
kV, cong sudt 5600 kVA, dudng day phan phéi 10 kV dai 6,4 km, tram bién dp ticu thu 10/0.4
kV cong suat 320 kVA va dudng day ha 4p 0,38 kVdai 0,57 km, dién 4p trén ddu vao ho ding
dien U=328 V. Hiy chon ty bis cdn thi€t dé nang muc dién 4p 1én gid tri trong gidi han cho phép

doéi la v.,=t 7.5%.

TM.5600/35 TM.320/10

Hinh 9.7. S0 d6 mang dién bai 9.14. k@Jl Ly I @J‘ L
1 j

Gidi: Xdc dinh do gia tang dién 4p trén cdc phdn t&r mang dién (bang 14.pl.BT) g2om

bi¢n 4p trung gian, dudng day phan phoi 10 kV, bién dp tieu thu vi dudng day ha ap.
‘ 2viy=0,19 + 6,4. 0,038 + 1,34 + 0,57. 21 = 15,93%
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P léch dién dp thyc té

328-1380
= 100 = 413 .68%
! 380

Vv
D¢ 1éch dién 4p tinh todn

V= V-V =-7.5-(-13,68) = 6,18 %
Gid tri cong sudl can bl xdc dinh theo biéu thitc

Q= Yul0® _ 68 e g kvAr

Sv, 1593

C6 thé chen tu bit tinh loai KC1-0,38-36-3Y1 dung lugng 36 kVAr, dién dp dinh mitc
0,38 kV (bang 40.pl.)[1].

Bai 9.15. Mot dudng day 35 kV bang day AC-95 dai 7 = 24,7 km, ¢6 cong sudl truyén
tai la S = 3750 kVA, cose = 08, duge cdp dién tir tram bién dp 110/35 kV voi mdy
TM.6300/110. Hay chon tu bl doc dé nang miic dién 4p & cudi dudng day 1én gia tri 1,05 ldn so
v61 dién dp dinh mitc, biét dién dp ddu dudng day 1a U, = 37 kV.

TM.a300/110

u. u
| 1
Hinh 9.8. So d6 mang dién bai 9.15. {'@ | | |1

Gidi: Trude hét ta xde dinh cdc tham s8 cua mang dién: V&i day dan AC-95 ta tra bang
17.pL.[1]tim dugc r, = 0,34 va x, = 0,408 Q/km; V& mAay bién ap TM.6300/110 1a ¢6 hao t6n
cong sudt ngdn mach AP, = 30 kW, U, = 10,5%; (bang 15.p)[1].

Dién trds cna dudng day:

Ry=ry =0,34.24,7=84Q va X, =x,/=0,38.24,7 = 10,08
Biéu thi cong suat dudi dang phiic S = 3000 + j 2250 = 3750 kVA
Hao t6n dién 4p trén dudng day

_ PR, +QX, _ 3000.84+2250.10,08
U, 35

AU

07 = 1,37kV

bién 4p thuc té'tai cudi duong day U, =U, - AU=37-1,37=35,63kV

Bién dp can thiét & ddura cia tu bi: U, =1,05.U, = 1,05. 35 =36,75 kV
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- Cong sudt b can thiét xdc dinh theo biéu thic (9.25) Q,=K.S

Hé s6 K xic dinh theo biéu thitc

U, ., , [35,63 ,
K = singp - /—V focosto =0,6- J(G=2) —08% =0052:
i V( U, ? VGe7s’

Q,=0052.3750 = 195,7 kVAr.
Céng suit bu ctia mdi pha

Q= % - L?g_T = 6523 kVAr

Dong dién chay trén dudng day

S 3750
=——="""" =61,86A
S3U, J335
Bién trd tinh todn c'fla tuy
Q 195,7
X = Tj] = a7 217,05 Q
i* 3.61,86

Ta chon ty 2 tu loai KTIM-1-50 (bang 40.pl.)[1] c6 céc thong so:
Uic = 1 kV, Q,c =50 kVAr; L = 50 A; xc = 20 Q. mic song song trén mdi pha.
Nhu vay céc tham sG dinh mic clia mdi bo tu 1a
Uc=1kV,Q-=100kVAr>Q; o= 100 A> L x. = 10 Q < X,
thod man cédc yéu cdu k¥ thuat
Dién 4p thuc t€ d daura :
Truéc hét ta xac dinh hé s&

_JBUT V3.16186 003
U I, 3563100

A

D¢ gia tang dién ap khi dat t:
v, = A (sin ¢ -0,5 Acos’e ) =0,03.(0,6 - 0,5. 0,03. 0,89 =0,018
U = Ugfl+v,) = 35,63.(1+0, 018) = 36,26 kV.

C6 thé coi la viec dat w theo phuong 4n trén [a tuong doi dam bao theo yéu cau.

Kiém tra diéu kién ngin mach: Xac dinh dién tr& eta cdc phan ttt, cot cong sudt cha heé

thong ta vé cling 16n, di¢n trd cla mdy bién 4p duge xdc dinh theo biéu thiic
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L, U U, 10537
"7 1008, 10063

=22810

Rp.= ARUY = 221057 140 4 99
5 18°

X = v47 —0,827 =17.05Q

Tong tr& ngan mach:

Z = X XL Kot 4 (R o R, = 17,05 410,07-10) +(172+84)° =25 Q
Dong dién ngin mach:

U 35

"= ——=——=081kA
Y3z, 32 |
Boi s6 qud dién dp
( 0,81.10
Bqaz EL..)(_C=4_= 8,1 -3 Bcpz 3,5

U, 1
Vay can phai dat co cdu bao vé qud dién 4p tai noi dat tu.

Bai 9.16. Pudng ha dp 380 V dai 0,68 km, 1am bang diy A-95 cung cap cho mot diém
tai cé S = 128 kKVA, hé s6 cong suit cose = 0,8. Hiy tinh hao 16n dién 4p trén dudng day trong
cac truong hop:

a. Khong ¢4 tu bii trén dudng ddy.
b. Mac tu bl doc dién trd X, =0,2 Q ¢ cudi dudng day.
¢. Mic tu b1 doc & ddu dudng day.

d. Danh gid chit luong dién & trudng hop b, biét dién dp dau dudng day 1a U, = 400 v,
do 1ech dién dp cho phép 1a + 7,5%, phu tai cyc tiéu coi bang 25% phu tai cyc dai.

Gidi:
Trude hét ta xdc dinh cdc gid tri r, = 0,34 va x, = 0,3 Q/km (bang 17.p) [11;
Biéu thi cong suat clia phuy tai dudi dang phirc; S=P+jQ=102,4 +) 76,8

a) Hao 16n dién dp khi chua ¢6 tu:

Xic dinh dién trd clia dudng day: ! ! ’_¢

R=r,/=034.0,68 =023,
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X=x,/=0,3.0,68 =0,204 Q

_PR+QX,_1024.0,23+768.0,204
U 0,38
AU 103,53

AU% =— 100 =—""_.100=27,24%
u 0,38.10°

AU =103.53V

b) Khi tu & cudi dudng day:
Dong dién chay trong day déan
S 120

T BU 3038

Cong suit cha tu Qe = 3.I"X- = 3.194,48%.0,2 .10= 22 60 kVAr
0= PR+(Q-Q).(X-X,) 1024.023+(76,8-22,69(0204—-02)

1

=194,48 A

A =62,87V
U (0,38
AU%=£.IOO= 63'8?1.100216,54%
u 0,38.10°
c) Khi tu & ddu duong day
AU = PR+Q.(X-X.) _ 102,4.0,23 + 76,8(0,204 - 0,2) _ 6311V
U 0.38
AU%=%.100: 63'1:)--5-.100: 16,6%

d) Danh gid chit lugng dién khi dat ty & cudi duomg day
Khi phu tai cyc tiéu ta c6

AU 6287
4

AU

=1572V

Bién ap cuc dai

Uy=U,—AU” =400 - 15,72 =38428 V
Dién dp cuc tidu -

Unin=U, = AU’ =400 - 62,87 = 337,13 V

U t UL, 384,28+ 337,13
U th = 2 =

=360,7V



U ~337.13 1t
v =Mm10 _ 384,28 -337.1 100 = 2.07% | | 1
6.U_ 6.380
_ 360,7 - 38
vy = T U 100, 3607380 0 <0 —~ T
U 380
X, =Va Ve =—" ?'5‘ +3.08 =- 1,17 - F(x;) =- 03763
o 2,07
Xy =i e = 0308 608y Fx,) = 0,4999
o 2,07

P = F(x;) - F{(x,} = 0,4999 + 0,3763 = 0,8762

Nhdn xét: Viec dit tu G cudi dub‘ng'day': ¢4 higu qua cao hon doi chit so v6i phuong 4n
dat tu & dau dudng day.

3. BAITAP

9.1. Cho s6 liéu théng ke vé dién dp (V) trong 24 lan do nhu sau:

n 1 2 3 4 3 6 7 8 9 10 11 12

U 388 389 | 392 390 386 380 380 378 376 375 | 376 | 379

n 13 14 15 16 17 18 19 20 21 22 23 24

U 3 376 | 373 376 376 374 370 371 376 378 | 380 | 384

Hay ddnh gid chat luong dién cha [udi, biét d6 léch cho phép trén ddu vio clta cac thu
dignla v, ,=+3%

9. 2. Cho s0 li¢u thong ké vé dién dp pha (V) tai mot diém ndt cha mang di¢n do trong
mot ngay dém nhur sau:

t | 2 3 4 3 0 7 8 g 10 i1 12

U | 220 | 221 § 221 | 219 | 217 | 215 | 214 | 210 | 210 | 209 | 208 | 210

t 13 t4 15 16 17 18 19 20 21 22 23 24

U £ 211 | 208 | 207 | 207 | 206 | 200 | 197 | 195 | 200 | 207 | 219 | 220

Hay ddnh gid chat luong dién cia ludi trong hai trutng hop:

a) khi phu tai chi y&u 1a sinh hoat;
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b) khi phu tai chi don thudn 1a chi¢u sdng.

9.3. Hily ddnh gid chat luong dién cla mang dién cong nghiép (v, * 5%), bi€t gia tri
dién dp cuc dai 1a Uy = 382 Vva gid tridién dp cuc ticu la U, = 345 V.

9.4. Hay ddnh gia chit luong dién cha mang dién chiéu sdng, bi€t gid tri dién dp cuc dai
1a Uy, = 382 V vh gid tri dién 4p cuc tiéu 1a U, =345 V.

9.5. Mot dudmg day ha dp 380 V dai 0,35 km lam bing day A-120 cung cdp cho diém
tai sinh hoat ¢ cong suit 68 kVA, cosp = 0,78. Hily dénh gid chat lugng dién, biét & ch& do
phu tai cuc dai mire dién dp tai ddu thanh cdi cha tram bién ap tiéu thy 1a 372V va & ché d¢ phu

tai cue tiéu gid tri nay 1a 388 V; coi phu tai cuc dai bang 4 1dn phuy tai cyc tiéu.

9.6. Mot dudng day ha dp 380 V dai 0,42 km lam bang day A-120 (r, =0,27 va x, = 0.3
Q/km) cung cdp cho 2 diém tai: sinh hoat c6 cong suat 26 kVA, cose = 0,81 va phu tai chi€u
sang cong sudt 37 kVA, hé s6 cosp = 0,95 . Hiy ddnh gid chat lugng dién, biét & che do phu tai
cuc dai muc dién dp tai diu thanh cdi cua tram bién dp ticu thy la 378 V va & ché do phu 1a1 cue

tidu gid tri nay 14 386 V; coi phu tii cuc dai bing 4 14n phu tai cyc ticu.

9.7. S0 liéu do dém clia dong dién cdc pha cua mét mang dién ha dp 3 pha c6 day trung
tinh 1a: 1, = 327; Iy =298 va [ = 305 A. Hay didnh gid mic do dot ximg cita mang dién theo
phuong phédp phan tich cdc thanh phan d6i xing.

9.8. S6 liéu do dém clia dong dién cdc pha cia mdt mang dién ha dp 3 pha ¢6 day trung
tinh 1a: I, = 327, 1, = 298 va I = 305 A. Hay ddnh gid muac d¢ doéi ximg clia mang dién theo
phuong phdp giai tich, biét hé s6 cong suit trung binh la cose = 0,8.

9.9, S6 liéu do dém clia dong dién cdc pha cila mot mang dién ha 4p 3 pha ¢6 day trung
tinh la: T, = 195; 1, =287 va I.=225 A. Hiy ddnh gid mic do déi ximg cua mang dién, bict he

6 cong sudt trung binh la cose = 0,82.

9.10. 56 liéu do dém clia dong dién cdc pha clla mot mang dién ha dp 3 pha khong day
trung tinh la: 1, = 117; 15 =176 vaI.= 155 A. Hay ddnh gid mifc d¢ doéi xung cua mang dign.

9.1, Mirc dién dp trén dau vao mdy bién dp tang dp 6.6/115 kV véi may TM-
25000/110 & ché do phu tai cuc dai 1a U’y = 6,34 KV va d ché do cye tieu 1a U’y = 6,56 kV: v
dién dp & ddy ra tuong Gng la U', = 105 ; U, = 113,5 kV. Phu tai qua mdy bi¢n dp la
S =22300 kVA; hé s cong sudt cosg = 0,84. Hay chon ndc mdy bién dp sao cho dam bio yéu
cau chat lugng.

9.12. Miic dién dp trén dau vao miy bién dp TM-5600/35 & ché€ do phu tdi cuc dai la
U’y =338 kV va 6 ché do cuc tiéu la U’” = 35,2 kV; va dién 4p & ddy ra tuong dmg 1a U, = 10

270



; U = 10,4 kV. Phy tai qua may bién 4p 12 S = 5260 kVA; hé s6 cong suat cose = 0,82. Hay

chon ndc mdy bién dp sao cho dam bao yéu cau chat luong.

9.13. Chon nac mdy bién dp tién thu 10/0.4 kY (hinh 9.6)

pe

B C D

O,

Hinh 9.9. So d6 mang dién bai 1ap 9.13.

®

Biét do lech dién dp ¢6 dinh tai thanh cdi A & ché do phu 1ai cue dai la v, =2.5% ; &
ché do phu tai cyc ti€u 1a v**, = 4% . Hao t5n dién dp & ch€ do tii cuc dai trén cac doan day la:
AUz = 0,76%, AUpc =2,56%; AU,= 7,23%. D léch dién dp cho phép La: v,, = + 10%.

9.14. Chon ndc mdy bién dp ticu thu 10/0,4 kV.

Bi€1 d¢ léch dién 4p c6 dinh tat thanh cdi A & ché do phu tai cuc dai la v’ = 1,5% ; &
ché do phu tai cuc tiéu 1a v’ = 3,5% . Hao t8n dién 4p & ché d6 tai cuc dai trén cdc doan day la:
AU = 1,75%, AUy =3,65%; AUqy= 6,47%. DO lech dien 4p cho phép 1a: v,, = + 5%.

9.15. Chon nac mdy bién dp tieu thu 10/0.4 kV v6i mdy bién dp loai TM- 560/10 ¢(hinh
9.7). biét :

A B | | C
) g v
Hinh 9.10. So d6 mang dién bai tap 9.15.

D3¢ 1¢ch dién 4p ¢6 dinh tai thanh cdi A & ch€ do phu 1ai cuc dai 1a v’ , = 1,75% ; & ché
do phu tai cyc tiéu 1a v**, = 3,5%. Dudmg day 10 kV lam bing day AC-95 dai /,= 6,4 km, dudng
day ha dp 0,38 kV lam béng day A-120 dai £,=0,72 km. Cong sual truyén tai trén dudng day 10
kV la S, = 450 kVA, cose, = 0,8; Cong sudt wruyén tai trén dudng day ha dp 1a S, = 45 kVA,
cos@y = 0,82; D¢ lech dién dp cho phép la: v, = + 7,5%; Coi ché d6 phu tai cuc tiu bing 25%
phu tat & ché do cuc dai.

9.16. So d6 mang di¢n cho trong hinh 10.8.2, bao gém tram bién dp trung gian 35/10
kV, cong sudt 6300 kVA, dudng day phan phsi 10 kV dai 5,4 km, tram bién dp tieu thu 10/0,4
kV cong suft 180 kVA va dudng day ha dp 0,38 kVdai 0,45 km, dién 4p trén ddu vao ho ding
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dién U=323 V. Hiy chon tu bl cén thiét d€ nang mic dién 4p lén gid tri trong gidi han cho phep

déi 1 v,=+ 7.5%.

TM.6300/35 TM.180/10

!
f a
Hink 9.11. So 46 mang dién bai 1ap 9.16. L—@{ i " @I . ¢

9.17. Mot duong day 10 kV tir tram bién dp 35/10 kV bang day AC-70 dai / = 7,85 km,
cé cong sudt truyén tai 13 S = 1240 kVA, cose = 0,82; Hiy chon s bl doc d€ nang muie di¢n dp
& cudi duemg day lén 1,05 kn gid tri dién dp dinh muc cha dudng day.

3
TM.3200/33 { U. U

Hinh 9.12. So d6 mang dién bai tap 9.17. +© | l ‘1

9.18. Pudng ha dp 380 V dai 0,82 km, lam béng day A-70 cung cdp cho mot diém tdi cé
S = 96 kVA, h¢ s& cong sudt cosg = 0,82. Hay tinh hao t6n dién 4p trén dudng day trong céc
trudng hop:

a) Khong c¢é w b trén dudng day.
b) Mic tu bd doc dién trg X, =0,23 Q & cudi dudng day.
¢) Mic tu b doc & dau dudng day.

d) Péanh gid chdt lugng dién & trudng hop b, biét dién dp ddu dudng day 1a U, = 400 v,
do 1ech dién 4p cho phép la = 7,5%, phu tdi cuc tiéu coi bing 25% phu tai cuc dai.
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Chuong 10

PO TIN CAY CUNG CAP PIEN

1. TOM LUGC LY THUYET
1.1. Céc chi tiéu co ban cia d¢ tin cay cung cip dién
* Xdc sudt lam viée tin c4y cia hé théng trong thdi gian t:
P{t) — e.l.l ,

trong dé: A - théng lugng hong héc cia hé théng

(10.1)

* Thot gian phyc héi trung binh 1a ky w_)ng todn, thoi gian chi phi dé tim va sira chita

thiét bj hur hong.

trong dé: t,; - théi gian phuc héi su cf thit i;
n - s6 1ldn xay ra su1 ¢

* Thoi gian lam viée an toan trung binh

1
= A ;
* H¢ s3 dimg

k, = Ap(t)=Ae™

1.2. Thiét hai do mat dién
1.2.1. Thié¢t hai do bi it dong vén ddu tu cd dinh
Z
1 el TneXr s

8760

trong d6: Z - chi phi quy déi clia xi nghiép san xuit;

18- BTCD

(10.2)

(10.3)

(10.4)

(10.5)
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t;, - thtn gian mat dién;

¥,- hé s6 tring hop, tinh dén su phan bé khong déu cua thoi gian mat dién tng v&i quy
trinh cong nghe san xudt. D61 vdi cdc xi nghiép san xudt ba ca thi y, = 1, hat ca x, = 0,667,

%, - hé s& tfnh dén sy phan b khong déu cla su ¢o theo thoi gian.
1.2.2. Thiét hai kinh t¢ do sdn phdm khong duoc sdn xudt khi mdt dién:
Y; = ( go.Nptyy - Chn. ¥+ @ .07, dong/nam , (10.6)
trong dé:
g, - gid thanh mo6t don vi san pham;
N, - s san phdm san xu4t ra trong mot don vi thoi gian;

C - chi phi nguyén vat liéu cho lugng san phdm sdn xuat ra twong Gng vdi thoi gian mil
dién;

Z,- chi phi qui d6i cia cdc thiét bi hdng héc khi xay ra mit dién;

t,, - thdi gian trung binh tinh trong mot lan su ¢d;

n - s& lan mat dién trong nam;

o - hé s6 tinh t6i su thay d6i hong héc clia cdc thiét bi mdy moéc ¢ méi 1an mat dién
D<o £1).
1.2.3. Thiét hai do chdt luong sin phdm bi gidm

Y, = NyAgo- £)nt,, d/nam, (10.7)

trong d6:

N, - 56 san phim sdn xuit ra trong mot don vi thdi gian;

g, - gid thanh sin pham;

g’ - gid thanh phé& pham;

n - s& lan mét dién trong nam;

1., - thoi gian mat dién trung binh ciia méi lan su ¢d.

1.2.4. Thiét hai hé théng:

Ap, (10.8)
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trong do:

Z,, - chi phi quy déi cha h¢ thong dién;

Ty - thoi gian s dung cuc dai;

P, - cong suat tinh todn ctia hé théng dién;

Ay, - dién nang thiéu hut do mat dién.

Tong thiét hai do mat dien Yz =Y +Y,+Y+Y,.
1.2.5. Thot gian mat dién ddng tri

T=t,+ Yty (10.9)
trong do: ¥ - hé s6 tinh dén su giam thiét hat do mat dién duoc bio trude:
tu- thoi gian sirchifa dinh ky.
Thoi gian mét dién T duge xdc dinh cho toan mang dién / theo biéu thiic:
T= o Lctogagtogle o BAlI - oAl aq+ay Ly, (10.10)

trong do: o, o, oy - suat mat dién trén 1 don vi chiéu dai cha cdc dudmg day cung cap, phin
phoi, ha &p;

Olpatcs Gqp - SUAL mat dién coa mdy bién Ap & tram trung gian va tiéu thy;
Lc. L, Ly — chiéu dai cia dudng day cung cap, phan phéi va ha 4dp;

Al , Alye — chiéu dai doan dudng day duge trang bi dao cdch ly va mdy cét dé loai trir
sir ¢0 & Wdi phan phdi;

B - hé 56 tinh dén anh hudng cla viée dat dao cich ly dé phan doan dudng day.

1.3. Danh gia dé tin
1.3.1. Mach noi tiép
So d6 gdm n phin tir mac ndi tép.
Do tin cay cha so d6 trong thi gian t duge xdc dinh:

2t
pty= e (10.11)

trong do: A; — cudng do sy co ctia phén tir i;

n — s6 cic phdn tir.
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Cuong do su ¢6 cia mach néi tiép

M = ; As
%

Thoi gian phuc héi trung binh
(=1 D Aty
/\nl =]
trong doé: t; — thdi gian phuc héi cua phin tir thit i
1.3.2. Mach song song

D¢ tin cay cia mach song song
p) = TJ(t-e™")
i=1
Péi vai mach song song gém 2 phdn tr.
A =N Al 1)

Thai gian phuc hdi trung binh

ty =

Thoi gian lam viéc an todn

Khi di bi€t A, va t; ¢6 thé xdc dinh xdc suat khéng tin cay q

_ Aty
94=3760

133.Biéndéi Ye d

&4 =13z » Q= Giz2-qas s qQz = Q13935

qiz = ’m; J23= ’q2q3 ;
q4 9,

(10.12)

(10.13)

(10.14)

(10.15)

(10.16)

(10.17)

(10.18)

(10.19)

(10.20)

trong do: q;, q; — X4c sudt hdng héc cia cdc nhanh hinh sao va nhdnh hinh tam giac.
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1.3.4. Phuong phdp xdc sudt toan phin
Xdc sudt tin cay cha toan hé thong duge xdc dinh theo cong thitc xdc sudt toan phén.
p(A) = p(H).p(A/H) + p(H ). p(A/H ), (10.21)
trong dé: p(H) - X4c sudt tin ciy cia phan (it co ban H;
p( H ) - xdc sudt khong tin cay cua phan ¢ H:  p( H)=1- p(H);
p(A/H) - xdc sufll tin ¢4y cla hé thong vdi diéu kién H hoan toan tin cay;
p(A/ H } - xdc sudt tin cay clia hé thong khi H hoan toan khong tin cay (tic 1a bi su ¢).
1.3.5. Xdc dinh xdc sudt thiéu hut cong sudt
a. Xdc dinh xdc sudt gidm coéng sudt vi sy cd

Xd4c suat trang thdi cGia nha may dién khi cé n, t3 mdy lam viéc t8t va n, t6 mdy bi su ¢

{n=n, +n,) la:
nl n2
P =]]p; | Jax (10.22)

Xdc suat nay cling chinh 13 xdc suflt giam céng sudt vi su cd.

b. Xde dinh xdc sudt thiéu hut cong sudt nguon .

p-.(p,.cp,‘}=%‘- (10. 23)
trong d6: t, — thai gian tic dong cta phu tai;
T — téng thdi gian quan sat.
Xdc sudt thi€u hut cong sudt & trang thét i
Pwi = Pip, <, -Pai (10. 24)
X4c sudt tich phan thi€u hut lugng cong suat rb
J‘l:Ziplhi (10. 25)
g

1.4.Cac phuong phap nang cao do tin cay cung cap dién

1.4.1. Du phong céng sudt

Viéc dat tram du phong chi ¢ ¥ nghia khi chi phi tinh toan cia tram it hon thiét ha: do
mat dién.
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Zyp=pVup+Cu=Y,

_ pVa +Cy
Py, nt,

dp
trong dé: p — hé s6 sir dung hiéu qua va khau hao thiét bi
V4 — von diu tu cho co cdu du phong;
Cyp — chi phi hang nam cho co cdu dv phong;
Y — thiét hai do mat dién:
P,, — cong sudt thiéu hut khi mat dién;
¥, - he s6 triing hop;
n — s6 lan mat dién trong nam;
t,— thdi gian phuc héi clia moi 1dn mat dién.
Nhu vy diéu kién kinh t€ dé dat tram dy phong 13 Zip < Yo

1.4.2. Phan doan didng ddy

a. Duomg ddy klong phdan nhanh.

Néng lugng thi€u hut do mét dién khi chira ¢6 co cdu phéan doan la:

A, =P,n L2
trong dad: P, - sudt phu tai trén mot don vi chiéu diu, kW/km;
n — s6 lan mat dién trén mot don vi chiéu dai;
t; — thoi gian trung binh méi ldn mat dién, h;
L — chiéu dai dudng day, km.
Thiét hai do mat dién
Yo= voly = yoP,n.t L
¥, — sudt thiét hai do mat dién.
Thiét hai do mdt dién khi dat N co cdu phan doan

I N+2
Yy =vy,Ay =y, ,Pontl—
N = Yooy = Yobyni TN+l

N - s8 co cdu phan doan dudng day.
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Hiéu qua do dat N co ciu phéan doan la:

AY =Y, - Yo= Yo .. (10.31)

2IN+D
b. Duong day phdn nhanl
Viéc dat co cdu sé ¢6 ¥ nghia kinh t&€ khi thyc hién diéu kién:

pvpd

fo———,
yoP,Lnt;

(10.32)

[ — chiéu dai nhédnh ré.
3). Chon vi tri dit cda co cdu phan doan
a. Chon co cdu phdan doan diong ddy khi da biét s6'liéu cu thé ciia cde phiy 1di
* Can cit vio bang cho sin xdc dinh kha nang thiét hai do mat dién cua cac thu dién.
Y =youN, t, | (10.33)
trong d6: y, - sudt thiét hai trén mét don vi sén pham;
¥, - hé s& tring hop;
N,, - 6 don vi sdn pham;
t - thdi gian mat dién trong nam.
* Xiie dinh tong thiét hai ciia ludi.
Ye=XYi, (10.34)
Y, - thiét hai & diém th i
* Sobé xde dindi vi tri dt co editt phan doan va xéc dinh hiéu qua phan doan

Yt
E= 1L, (10.35)
t

trong d6: 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 ¢o cau phan doan;
t- tong thaig gian mat dién cla ca ludi.
* Xdc dinh hiéu sudt kinh 1€ cia co cdu.
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Zy - chi phi tinh todn cia co cdu phan doan.

Zu=pVu+C; (10.37)
Diéu kién dat co cdu phan doan la: Ey, > 0
* Chon vi nri ddt ciia co cdu phan doan thit 2 v xét su két hop cla 2 ¢co ciu:
Hiéu qua phan doan khi ddt 2 cd cdu
- Néu céc co cdu dat song song:

E'=E, +E, (10.38)
- Néu co cdi dat n6i ti€p nhau

Yicitii
E‘=E,+—t—* (10.39)

trong do: E, E, - hiéu qua phan doan clia co cfu 1 va 2
Y .- tdng thiét hai cla cdc thu dién méc giita 2 co ciu phan doan;
ty - thot gian mat dién trong ndm clta doan day sau cd cau phin doan thit 1.
* Xdc dinh hiéu sudt kind ¢ khi dét 2 ca cdu
Exn =E'-2Z, (10.40)
Néu By, < O thi {’iéc dat 2 co cdu s& khong dem lai hiéu suat kinh €,

Néu Exr, > O thi xét ti€p phuong dn dat 3 co cdu va o the cho dén khi xic dinh dugc
Exr, < O thi dimg lai.
b. Chon vi tri ddt cita co cdit phan doan khi khéng c6 sé liéu cu thé ciia cde ho tidu thy
dién
Ltc ndy can dua vao cong sudt dat ciia tram tiéu thu d¢ xdc dinh hiéu qua phan doan:
E=k.Pyol; . ©(1041)
trong dé: P, - tong cong suit dat coa 4t ca cic tram tiéu thu phia trude ¢o cdu phan doan;
k.. - h¢ s& nhu ciu;
L, - tong thdi gian mét dien cha céc doan day sau co ciu phan doan;

Yo~ suat thiét hai do mat dien, déng/kWh.

- Céc bude tiép theo tién hanh tuong 1 nhir trén.
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2. BAI GIAI MAU

Bai 10.1. Xac dinh cic chi titu DTCCCD cho mang dién phan phdi tir thanh cai tram
bién dp trung gian dén ddu vao cuia ho ding dién theo so d6 hinh 10.1 gém: thanh c4i tram trung
gian, may cét 16 ra, 7,5 km dudng day 10 kV, mdy bién 4p tiéu thu, thanh céi tram tiéu thu va
0.6 km dudng cdp ha dp. Cong suat tinh todn ciia ho dimg dién 1a P =315 kW.

Tcl0  Mc  Ddlo BA  Tc04 cdp

g B O D I o N B

Hinh 10.1. S0 d6 mang dién bai 10,1,

Gidi: Thong luong hong héc va thdi gian phuc hdi tra theo bang 15.pl.BT, két qua duoe
ghi trong bang 10.1:

Bdng 10.1. Tham s6 v&€ DTC ca cdc phén tif trong bai 1odn 10.1

Phan tir TC MC 410 BA TC Cip 0.4 3
A 0,065 0,007 0.225 0.015 0,065 0,21 0,587
t 4 8 12 90 4 12
ALt 0.26 0.056 2.7 135 0.26 2,52 7.146

Théng luong héng héc cia dudng day 10kvV: A, =X, .1, =0,03. 7,5=0,225
Thong lugng hdng hée cua dudng day 0,38 kV: Ay q = Ap.dyse = 0,35. 0,6 = 0,21
Thong hrgng hong héc ciia mang dién

Ay=2A =0,587

Thoi gian phuc héi ca mang dién

DN AT
T A 0,587

12,17h

Xic sudt tin cdy trong thi gian mot ndm van hanh ( t=1)

pw = e-li — e-[l,."iﬁ]".l = 0,556
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Xdc sudt khong tin cay trong thoi gian mét nam van hanh ( t=1)
Qo = 1- py = 1 - 0,556 = 0,444

Thai gian lam viéc an todn

t,= xi = 1/0,587 = 1,704 nam
Hé s6 dimg k. = Ay po, = 0,587. 0,556 = 0,326
Hé s6 sin sang ke, = 1- k, = 1-0,326 = 0,674

Nang luong thi€u hut
Ay =P Ast,, =315.0,587. 12,17 = 2251 kWh.

Bai 10.2. Xic dinh xdc suft tin cay cia so dé cdu hinh 10.2 v6i xdc sudt tin cay cla cdc

phan tir cho trong bang sau

p.1ix 1 2 3 4 5
p 0,65 0,78 0,56 0.69 0.83

Gidi: Trudc hétta xdc dinhcc gidtriqi=1-pi:q, =1-p, =1-0,65=0,35.
Két qua tinh todn ghi trong bing 10.2.

Chon phén tir 3 clia so d6 (hinh 10.2.a,) lam phén tir co ban ta s& c6 hai so dé thay the
hinh (10.2.b) va (10. 2.c.) xdc dinh xdc sudt tin ciy cta so do theo phuong phdp xdc sudt toan

phan.

1 2 l 2
- |

4 5 4 5
. -

a, b,

6 7

-

Hinh 10.2,
a. So dé mach cau bai todn 10.2:
b. S¢ dé khi phén tir co ban hoan toan tin cdy.
. ¢. S0 dé khi phan tir co bin bi sy 6, A
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Trudce hét ta xdc dinh cac xdc suat
Qs =q,9, = 0,35. 0,31 = 0,109 suyra  pg=1-0,109=0,801;
4, =q,q:=0,22. 0,17=0,037 suyra p,=1-0,037=10,963;
ps = pip: = 0,65. 0,78 = 0,507; q, = 1- 0,507 = 0,493;
Py = pps =0,69. 0,83 =0,573; q,=1-0.573=0,427;
Qs = Qutdy = 0,493. 0,427 = 0211 suyrapy=1-0211 = 0,789,
Xaéc suat tin cdy cha so dd hinh b, (khi phan tir ca ban hoan toan tin cay) la
Pa = PePy = 0,892. 0,963 = 0,858
Xdc sudt tin cay cla so d6 ¢, (khi phan tlr co ban bj hong hée ) 1a py= 0,727
Xdc suat tin cdy cha so do
P = PaPa+qspy = 0,56.0,858+0,44. 0,858 = 0,828

Keét qua tinh todn ghi trong bang 10. 2 sau
Bdng 10. 2. K&t qua tinh todn bai todn 10.2

prr | 1 2 3 4 5 6 7 8 9 A B | ¥

p 065 | 0,78 | 056 | 0,69 | 0,83 | 0,89210.963 | 0,507 | 0,573 | 0.858 | 0,780 | 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 t6 mdy phét, t8 may 1 c6 cong sudt P, = 20 MW va xdc sudt hong héc
la q, = 0,015; t6 mdy 2 c6 cong suit P, = 40 MW véi xdc sudt héng héc q, = 0,027. Hiy xdc

dinh xdc sudt gidm cong sudt vi sy cd clia nha mdy dien.
Gidi: Xic suit chay t6t clia cAc 16 mdy twong fng la:
pi=1-q, = 1-0,015 = 0,985 v p, = L-q, = 0,973
Nha mdy c6 thé ¢6 s6 trang thdi Ja M = 2° = 4 trang thai sau:
1- Ca 2 mdy déu chay t6t; 2 - May | hong va may 2 t6t;
3-Mdy 1 hong va mdy 2 tt;  4- Ci 2 mdy déu hdng.

Xét trang thdi 1: Xdc suit trang thai 1 1a p,, = p,p, = 0.985.0,973 = 0,9584; xdic suit nay

chinh la xdc suat giam cong sudk vi su cd vdi cong sudt giam bing khong:
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& trang thai 2: Xdc sudt trang thdi 2 1 p,, = q,p, = 0,015.0,973 = 0.0146: cong sudt giam bang
cong sudt ctia 16 may hong, tic 12 20 MW. Tinh toin tuong ty cho cdc trang thii khic, két qua
ghi trong bang 10.3.

Bang 10.3 Xdc suat trang thdi cia nha mdy dién

Trang théi Cong suat phdt, MW Cong sudt giam Xdc suat gidm cong sudt
1 20440 =60 0 0.985.0,973 =0,9584
2 0+40=40 20 0,015.0973 =0.0146
3 20+0=20 40 0,985.0.027 = 0,0266
4 0+0=0 20440 = 60 0,015.0,027 = 0.0004

Bai 10.4. Vi s6 ligu nhu bai 3, biét them dé thi phu tai hinh 10.3. Hiy x4c dinh x4c
sudt thi€u hut cong sudt J,, clia nhi may.

Gidi: Tir d6 thi phy tai ta xdc dinh thdi gian tuong img cla cong suat phdt & cde trang
thdi t, 1ir d6 xdc dinh xdc sudt trang thdi Pi{prpy) theo bicu thite (10.22). tir d6 xde dinh xdc
sudt thi€u hut cong sudt theo biéu thifc: py,= PilPrPp)-Pcin k€t qua ghi trong bang 10.4,

P | MW
60
Hinh 10.3. D6 thi phu 1i bai )\
todn 10.4, 40 \
20
. t
0 4555 8760 h
0% 52% 100%
Bdng 10.4. Xéc suat thi€u hut céng suat cita nha may dién bai todn 10.4.
T.thai P MW G, h Pai PP Pp) Pi= Pil Pr-Pr) P
l 60 0.000 0.9584 0.000 0.000
2 40 4553.000 0.0146 0.520 0.008
3 20 8760.000 0027 1.000 0.027
4 0 k 8760.000 ~ 0.0004 1.000 0.0004
Jo=2pn= 0,035
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Bai 10.5. Nha may dién ¢6 3 t6 mdy phdt cong sudt v xdc suit hong héc cho trong bang
10.5, v6i biéu d6 phuy tai wong (ing cho trong bang 10.6; Hiy xdc dinh xdc sudlt thigu hut cong
sudt ngudn, cong suét va dién ning thiéu hut trong nam.

Bdng 10.5. 56 liéu vé cic 16 mdy phdt dién

Té mdy P. MW q P
l 50 0,021 0,979
2 - 100 0,018 0,982
3 125 : 0,030 0,970

Bdng 10.6. Biéu dé phu tdi clia nha may dién

P. MW 275 225 175 130 125 100 50 0
t.h 0 4500 6300 70350 7950 8760 8760 8760

Gidi : 56 lugng trang thdi M,= 2" =8, biu thi trong bang 10.7.

Trang théi 1: Tong cong suat phdt & trang thdi 1, khi ca 3 t8 mdy lam viée 6t
P. =50+ 100 + 125 =275 MW

Xdc sudt gidm cong sudt vi sur ¢6 chinh 13 xdc suat nha mdy dién nhan trang théi 1
Po1 = Put = Py PaPs = 0,979. 0,982 0,970 = 0,9325

Thot gian phu tai dat gid tri 275 1a 0 gio, vay xdc sudt cong sudt phat nho hon phu tai 13

t, 0

Pipi<p,) :—T—zﬁz 0

Trang thdi 2: ta xdc dinh dugc P = 225;
Paz = q,.p2.p2 = 0,021.0,982.0,97 = 0,02
Xdc sudt cong sudt phdt nho hon phu tai

t
P = pz[p'_.<pr_] = % = _8—7—'6—6 =0, 5137

Xdc suat thiéu hut cong sudt ¢ trang thdi 2 1a
Puz = Pac-Pc2 = 0,5137. 0,02 = 0,0103
Cong sudt thiéu hut

Plh.Z = pih.l’PG.Z = 0,0103. 50 - 0,5 14 MW
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Téng cong sudt thi€u hut
P, =2P,;=4,925 kW
Tinh todn wong ty cho cdc trang thai khéc, k&t qua ghi trong bang 10.7.
Xdc sudt tich phan thiéu hut
Jo = 2pni= 0,047
Ning lugng thiéu hut

Ay=P, . T=4925. 8760 = 43140,941 MWh
Bidng 10.7. K&t qua tinh todn bai todn 10.5

"l"tr:;g b u:;gycac © P. P Pu=Pu t, h P- o P,

1 1 t ] 275 0 09325 0 0.0000 0.00G0 0,000
2 0 l I 225 50 0.0200 4500 0.5137 00103 | 0,514
3 1 0 l 175 100 0.0171 6300 0.7192 0,0123 1,229
4 1 1 0 150 125 0,0288 7050 0.8048 0,0232 | 2901
5 0 0 1 125 150 0.0004 7950 0.5075 00003 | 0,050
6 ¢ 1 0 100 175 0,0006 8760 1,0000 0.0006 | 0.108
7 1 0 0 50 225 0,00035 8760 {,0000 00005 | 0.119
8 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 cé tong von diu tu 1a V= 4500.10°
dong. Von dau tu ca h¢ thong dién cung cdp cho xi nghiép la V,, = 1250. 10° d. Hay xdc dinh
thiét hai do mat dién cha nha mdy san xuat vat liéu xay dung, biét sd l4n mdt dién trong nam l1a n
= 3, thoi gian milt dién trung binh chia mdi 14n mét dién 12 1 = 0,5 gid, cong suat cuc dai chia phu
tai P, = 6800 kW , xi nghiép lam viéc 2 ca, nang sudt binh quan N, = 32 tdn /h, gid thanh mdi
tdn san phim 1 g, = 750.10° d/tén, khong c6 phé phdm trong thoi gian mét dién, hé s6 sir dung
va khau hao v6n ddu wr 13 p = 0,165.

Gidi: Trude hét ta xdc dinh chi phi quy déi clia xi nghiép:
Z=p.V =0,165. 4500. 10°= 742,5.10° d/nam.

* Thiér hai do bi ivdong von ddau tit ¢6' dinh :
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% Zxn 0,667.742,5.1,5.1
= tl'l‘XI' =
8760 8760

10° =0,085.10°d

t=mnt,=305=15h;
¥~ hé s6 tring hop, d6i vdi cac xi nghiép san xuat hai ca x, = 0,667,
¥ - hé s6 tinh dén su phan bo khong déu cia sy ¢ theo thoi gian, 1y bang 1.
* Thiét hai kinh 16" do sdn phdm khéng dicoc sdn xudt kii mdt dién. _
Y =(gu.No.by- O+ @ n.Z,=(0,75.32.0,5 - 0).3. 0,667 + 0 = 24,012.10* d/ndm ;
Chi phi quy d6i chia hé théng dién: Z,, = p.V,, = 0,165. 1250. 10* = 206, 25. 10°d./nam;
Bién nang thi€u hut: Ay, = Py n.t, = 2800. 3. 0,5 = 10200 kWh.

* Thiét hai hé thong:

Z,, 206.25

Y N s
T T, P, " 4580.6800

.10200.10° = 0,068.10° d.
Téng thiét hai do mét dién chia xi nghiép:

Yy =Y, +Y,+Y,=0085+24,012 + 0,068).10° = 24,164.10° d.

Bai 10.7. Hay xéc dinh cdc diém dat co cdu phan doan dudng day trong mang dién phan
phoi 10 kV so dd cho trén hinh v& 10.4, 56 liéu cho trén cdc doan day tinh bang km, cong suit
dit ciia cac tram tiéu thy va hé s6 mang tai trung binh va hé s& cosg cho trong bang 10.8. sau

Bdng 10.8. Cic tham s6 clta 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
k.. 0.56 0,67 0,72 0,68 0,78
P 210,000 262,400 149,400 200.000 453,600

Sudt 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. Hiéu
qua phin doan duge xde dinh - E=P. ;. y,.

Céng suat tac dung trén cdc doan day dugce xdc dinh: P, = S,.cosg, = 320. 0,84 =
210kW, tinh todn tuong w cho cdc diém tdi khic, két qua ghi trong bang
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Hinh 10.4. S0 d6 mang phéan phéi } 1—'

bii todn 10.7. * Pdl S

Xac dinh phy 1ai wrén doan ddu

Pk,
s 2 Pk _ 210056+262,4.0.67 _ 061
P, 210+262,4

—Ks
= = 0,621 + 120621 — 0889

Vn V2

P,=k,.2P, = 0,889.(210+262 4) = 419,97

knc = k.«l}_;+

ty=a 21 =0,10.(5,66+6,33+42+1,4) =197 h
E=41997. 1,97. 3500 = 2895,87.10°d

Chi phi quy d6i clia co ciu phan doan c6 thé tra trong phy luc, mot s6 co cau phan doan
c6 thé (im thdy trong bang 16.pl.BT.

Hiéu qua kinh € cta co c¢fu phan doan
Ey=E-z,= 2895,87.10% 1555. 10'= 1340,87.10°d.

Ta thay E,, > 0 tic 1a viéc dat co cau phan doan cho phép gidm thiét hai do m4t dien
mang lai hi¢u qua kinh (€&,

Ti€p theo ta-cdn chen mot diém dat khic tai nhanh & clia didm it 2
Xeét higu qua phan doan cia co ciu thit hai
E, = Pty yo = 453,6. 0,607. 3500 = 964.10° &
Py =P;=453,6 kKW; t,=0,11(42+ [,4)=0,607h;
Hiéu qua kinh t&€ khi ¢6 2 ¢o ciu phan doan,;
'Em = E, +E,~2.Z, =(2895,87 + 964). 10° - 2. 1555. 10° = 749,86. 10* d.
Nhu vay Ey,, > 0, tiic la viéc dét 2 co cau phan doan s& dem lai hiéu qua kinh t&

Pt co cdu phan doan thit ba sau diém niit 2
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Xac dinh hiéu qua phan doan cha cd cau thit ba
Xét hiéu qua phan doan cia co cdu tht hai.
Ey = Pyt v, = 318,4. 0,74. 3500 = 825.10°d.

Pk, :
o = 2.Pku _ 1494072+200068 _ 0,697
>Pp 149,4 + 200

l_k ¥
Koo = Kz + 22 - 0,697 + 120697 _ g9y

Vo 2

P = Koo(P3+P,) = 0,911(149,4 + 200) = 3184 kW; t,,=0,11(6,73)=0,74h

Hiéu qua kinh t& khi ¢6 2 co cdu phan doan,:
E..= E,+E; +E, - 3.2, = (289587 + 964 + 825). 10" — 3. 1555. 10* = 19,86. 10° d.

Nhu vay Ly, > 0, tifc 1a viéc dat 3 co ciu phan doan s& dem lai hiéu qua kinh €, tuy
nhién nufc hiéu qua khong én lam

3. BAITAP

10.1. Xdc dinh cdc chi tiéu DPTCCCD cho mang dién phan phéi tir thanh c4i tram bi€n &p
trung gian dén dau vao clia ho ding dién theo so d6 hinh 10.5 gém: thanh cdi tram trung gian,
mdy cit 19 ra, 6,8 km dudng day 10 kV, mdy bién dp tiéu thu, thanh céi tram tiéu thu va 0,82 km
dudng cdp ha dp. Cong suat tinh todn clia ho diing dién 13 P = 115 kW,

Hinh 10.5. So d6 mang phén phéi
bai tap 10.1. 7 '

10.2. Xac dinh xdc sudt tin cay ciia 50 d6 cdu (hinh 10.6) véi xdc sudt tin cay cla cic

phan tir cho trong bang sau

p.to 1 2 3 4 5
3] 0,724 0,685 0.773 0,568 0,776

Hinh 10.6. So dé mang phan phoi
bai tap 10.2.
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10.3. C6 hai t6 mdy phat, 16 mdy 1 ¢ cong sudt P, = 50 MW va xdc sudt hong hoc la q,
=0,022; 16 mdy 2 6 cong sudt P, = 75 MW v6i xdc suit hong hée q, = 0,028. Hay xéc dinh xdc

sudt giam cong sudt vi sy ¢6 cba nha mdy dién.

16. 4. Vi s6 liéu nhu bai 3, biét thém dé thi phu tdi bang sau. Hiy xdc dinh xdc suat

thi€u hut cong suat p,, cia pha may.

Cong sudt, MW 125 75 .50
th 0 5560 7850

10.5. Nha may dién c6 3 t6 mdy phdt cong sudt va xdc sudt hong héc cho trong bang
10.9 vdi biéu do phu tai tuong tmg cho trong bang 10.10; Hay xac dinh x4c sudt thiéu hut cong
sudt ngudn, cong sudt va dién nang thi¢u hut trong nam.

Bdng 10.9. 55 lieu vé cic 18 mdy phdi dién bai tap 10.5

T6 may ' P,. MW q p
1 60 0,019 0,981
2 150 0,021 0,979
3 300 0,032 0,968

Bdng 10.19. Biéu dé phu tai clia nha may dién

P, MW

510

450

360

300

210

150

60

0

,h

4500

5600

6300

7400

8760

8760

8760

10.6. Mot xi nghiép san xudt vat liéu xay dung cé tong von ddu tr 13 V= 2600.10°
déng. Von ddu tu cia hé théng dién cung cap cho xi nghiép la V,, = 860. 10° d. Hily xédc dinh
thiét hai do mét dién cla nhi mdy san xuét thiét bi, bi& s6 1dn mat dién trong nim la n = 5, thai
gian mat dién trung binh cha mbi ldn mat dién 12 ¢ = 1,2 gid, cong sudt cuc dai cia phu 1ai
P... = 4500 kW , xi nghiép lam viéc 3 ca, nang sudt binh quan N, = 15 dvsp /h, gid thanh moi
don vi san phdm 13 g, = 223.10° déng, khong c6 ph& pham trong thdi gian mét dien, he s& si
dung va khau hao von diu tv 1a p =0,165.

10.7. Hiy xdc dinh cdc diém dit co cau phan doan dudng day trong mang dién phan
phoi 10 kV so d6 cho trén hinh 10.7, $6 liéu cho trén cdc doan day tinh bing km, cong sudt dat

clia cac tram tiéu thy va hé s¢ mang tai trung binh va hé s cosg cho trong bang 10.11. sau
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Bdng 10.11. Cic tham s8 clla mang dién bai tap 10.7

Tram i 2 3 4 5
S kVA 180 250 . 250 400 320
cosg 0.8 (.82 0.8} 0.84 0.81
K, 0.67 0.58 0.72 0.74 0.63
Suat thiét hai do mat dién y, = 3200 d/kWh. 5,
2,07
125 1 4,88
' v
v s,

Hinh 10.7. So d6 mang phan phéi
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. Xac dinh hao t6n cong suat trong mang dién
1.1.1. Truomg hop doi v6i duimg day don gidn

V3.AU%.UI,,.107
AP = " kW,

5

(IL1)

trong d6: AU% - hao t6n dién 4p tai diém cu6i clia dudng day;
IM — dong dién cuc dai & ddu duomg day;
U - dién ap cla dudng day;
k. — hé s6 hinh dang cla dudng day :
ks=cos¢o +§Lsinq); (11.2)
[y
Iy X,- dién trg cia | km dudng day,
cos@ - hé s6 cong sudt clia phu tai.

1.1.2. Truéng hop doi véi mang dién phdn nhdanh

Téng hao t6n cong sufit trong toan mang s& la:

APy =k Ul AUs% 107?, kW ; (11.3)
= J.3.1p .
p= YW
v2.k,

trong do: Iy; - dong dién cuc dai chay trén dau 19 ra, A;

y - hé 56 phan nhanh dudng day.
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1.2. Phuong phap xac dinh ton that dién nang AA
1.2.1. Theo dé thi phu tdi

AA= %Zsﬁ-m, , kWh, (11.6)

N el
trong dé: S5, — cdng sudt tic dong trong khoang thoi gian At
R - dién (r& dang tri clia mang dién;
n — s6 bac thang cha dé thi phu i,
1.2.2. Xdc dinh AA theo dong dién cuc dai

AA =3P, R.10%, (11.7)
trong d6: 1, - dong dién cuc dai trong mang, A;
T - th¥i gian hao tén cuc dai, h .
¥ Cong thitc thuc nghiém Kenzevits:
©1=(0,124 + T\,.107)°.8760, h; (11.8)
Ty - thoi gian sir dung cong suat cuc dai, h;

* Cong thic gan diing

2

T
1=0,13T), +0,8?—T""~ (11.9)
1.2.3. Xdc dinh AA theo phdn tram hao ton cong sudt cuc dai AP%
1 2
AA% = 5 APM{;‘; + 5 APM'.’& 'kml ,%; (l l . 10)

AA = AA%.A,
A - dién nang tiéu thu trong khodng thoi gian xét,
1.2.4. Xdc dinh AA theo cdc ddc tinh xdc sudt ciia phu tdi
* Tong that trén duong ddy:
AA =3, 1] (1 +K*) Ry.T.107 kWh ; (11.11)
trong dé: 1,- gid tri trung binh clia dong dién trong khodng thii gian xét;
k, — hé 56 bién dong clia phu tai;
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R, - dién tr¢ dang tri clla mang dién, Q.

A
I, = - . (11.12)
~ " \/E.T.Um.cosq}

trong dé: A, - dién ning tic dung, xdc dinh theo chi 5§ cia cdc cong to dau ngudn, kWh;
Uy, - dién dp trung binh ciia mang dién, kV;
T - thoi gian khao sit, h.

T i_IM_Im
He s6 bién dong k, = = (11.13)
) Lo 31,

I, — gid tri ddng dién cuc dai trén dau 19 ra.
Dién trdy dang tri clia dudng day duge xédc dinh theo biéu thifc

Ry = 4Py 107 (11.14)
312,

APy, - hao t6n c6ng sudt cuc dai trong mang dién.
* Tén thdt trong cdc may bién dp
a. Tén Hrd? trong cudn day
AAL =31, (1+ K2) R, T.10°", kWh; (11.15)

I Ar2
i \/E.T.Ulbz.cosq) ‘

(11.16)

trong dé:
An, A, - dién nang tic dung va phan khdng & cudi mang ding tri:
A, = A, -AA;
U,,; - dién &p trung binh & cudi dudng day, kV.

Dién tra ding tri clia cdc mdy bién 4p la:

u; 3 AP, 10°
R =l_ (11.17)
dib

(38,
=l

trong dé: U, - dién dp dinh mitc cla cdc mdy bién dp, kV,

S, - cong sudt dinh mite chia dién dp thit i, kKVA;
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AP, - hao 16n ngin mach clia bién dp i;
m - 58 lugng mdy bign 4ap tidu thu.
b. Thénh phdn tén thét trong 16 thép

h

AAf. = U#Tiap kWh | (11.18)
i=]

AP~ hao tén khong tdi cia bién 4p thit i.
Téng tdn that dién nangtrong méy bién 4p
AAs =AA,, + AA. (11.19)
1.3. Bién phép cai thién ché d6 1am viéc kinh té cia hé thong dién
1.3.1. Ché do lam viéc kinh té ctia tram bién dp
Cong sudt gidi han ca cdc ché do lam viéc

D> AP, - AP,
D AP, D AP, (11:20)
Q8. O8)

S. S, — céng sudt dinh mitc 6 cacché ddavab

AP_; AP, — hao t6n cong suat ¢6 dinh va thay déi;

AP,
AP

C

(11.21)

Trong trudng hop k = const déi véi it cd cdc bién dp thi

NPT _
8= \/""-I . (11.22)

Né&u cong suat clia tat ca cac may bién dp bing nhau va biang S, thi cong suit gidi

han chuyén tir ché€ do n mdy sang ché do n+1 may dugc xéc dinh

nin+1)
k

Sen=S, (11.23)

1.3.2. Ndng cao hé so cosgp

a. Gid tri trung binh cia hé s6 cong sudt
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hoac CosQ = L
' J3ui

(11.24)

(11.25)

A, A, - dién nang tdc dung va phan khdng trén thanh cdi tram bién 4p tiéu thy;

P — cong suat tiéu thu trung binh;

U, I-dién dp va dong dién trung binh.

b. Dung luong bit hé 56 cong sudt tir cose, lén cosg ,

Q= P(tg 0, - 180,), KVAT;

P - cong suat tic dung cla phu tai, k'W.
1.4. Diéu hoa cong suat phan khang trong hé thong dién
1.4.1. Duong luong kinh té bit cong sudt phdn khdang
2QR

ky= F \
trong do: Q — cong sudt phan khdng trong mang;
R - dién trd tinh tir ngudn dén noi dat tu b,
U - dién dp clia mang.
1.4.2. Chon dung luong va vi trf ddt biy 167 uu
a. Truong hop cé mét diém rdi

U’(pu, + AP tc,)
0=Q 2Rz, ’

trong do: p —hé 50 str dung hiéu qua va khiu khau hao von dau ur;
vy, - sudt von ddu tir cha thiét bi bi;
APy, — sudt chi phi cong sudt tdc dung trong thiét bi bi;
€4 - gid thanh t6n thdt dién nang;

t - thoi gian lam viéc cla thiét bi bl.
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b. Truong hop 6 nhidu diém b

Néu trong mang dién cé nhiéu diém can b, thi hAm muyc tiéu ciing duge thiéi lap
twong wy nhu trén nhung ta thay Q = 2Q, va Q= Q..

7y = pvi (Qn +Qa+Qy)
Z; = AP {Q,+Q,,+ Qe

T[.JC; [(Q+Q+Q-Qy - th‘Qm)zRu"'(Qz"‘Qx' th-Qh3)2R2 +(Q3_Qh3)2R31

Z3=

Lay dao ham riéng cla Z theo Q,; vA cho triét tiéu, ta s& duoc 3 phuong trinh
A 0: dZ 0 0z _ 0:
thI aQ h2 th3

Néu tai diém bl ndo ¢ nghiém Q,< O thi ¢6 nghia 1a viéc dit co cu bl & d6 s&
khong dem lai hi¢u qua kinh t€.

c. Truomg hop mang dién kin
(Ql B th )(Rz + R] ) + (Qz - th )Rz

= : 11.29
Qu R, +R, +R, (-2

Q., = (Q; Q¥R +R)+(Q, -Qu IR, |

o R, +R, +R, ‘

Q2= Qu - Qi+ Qui-
d. Truong hop mang dién hinl tia
Illn.l

Qbi=Qi'(Q'Qh)R—; (11.30)

R, - dién tro twong duong cia mang dién song song

1 l

R, R,
R, - dién trd cia nhanh thi i;

Q = ZQ, - tong cong sudt phan khing trong mang dién;
Q, = 2Q,, — téng cong sudt phan khing cin bi;

e. Diém dat tu 1ai tram bién ap tiéu thu

Nhur vay hiéu qua Kinh t&€ cia viéc dat co cdu bii tai phia ha 4p 1a
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rAK = AZA = Azk:

R, 1.
AK= "—{;C—*-*-[Q? ~(Q-Q)?1-E, (v, =v.)Qy: (1131

V., vy, — sudt von dau tu ciia thiét bi bl phia cao va ha dp .
1.5. Phan bo cong suat téi vv trong hé thong dién
1.5.1. Phdn bé't6i wu céng sudt tdc dung giita cdc t6 mdy phdt
b=b,=...=b, (11.32)

b; — suat tang chi phi clia t6 mdy phat thi [

b= %
P

- Z=f(P}-ham pﬁt_l thugc gitra chi phi va cong suit.
D8i véi cdc nha mdy dién s&r dung céc loai nhién lieu khdc nhau thi diéu kién phan
bé 161 wu la:
big =bygy = ... =byg, . (11.33)
trong dé: g- gid tién mot don vi nhién lidu.
1.5.2. Phdn bo'tdi wu cong sudt tic dung giita cdc nha rﬁéy dién
a. Trong truomg hop bo qua 16n thdt trong mang
b = const.
b. Truong hop cé tinh dén ton that

l—cp-,

= const (11.34)

Oy, - Sudlt ting tén that tdc dung cha t6 mdy phat th i,

Néu tinh dén sy khdc nhau cua gia thanh nhién liéu thi diéu kién nay la:

&b = const (11.35)

e Gy
2. Bai giai mau
Bai 11.1. Trén thanh cdi cla 1o tong dudng day 10 kV dai 'am bang day AC-120
ngudi ta do duge dong dién & thoi di€m phy i cye dai 1a 1, = 8,45 A, dién 4p & ddu va cudi
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dudmg day twong vmg 12 10,5 va 9,86 kV. Hiy xdc dinh hao tn cong suit trén dudng day

nay.
Giai: Trude hét ta xdc dinh hao ton dién 4p trén dudmg day:

U, -U, 10,5-9,86

AU = ~ . 100 = 100 = 6,4%

tmg vai day din AC-120tac6r1,=0,27 va x, = 0,363 Q/km.
Hé s6 k., duoe xdc dinh theo biéu thif:

k. = cosp +— sing = 0,82 +9:3_563 0,572 =1,59

Iy "
Hao ton cong suft

_ V3AU%.ULIO? _ 3.64.10.8,45

AP -=6,187 kW
k 1,59

L

Bai 11.2. Mot dudng day ha dp 380 V ¢6 phan nhanh gém mot dudng truc bang day
A-70 dai 440 m va mot nhanh 1& bang day A-50 dai 230 m. Hay xdc dinh hao 16n céng suit,
biét s6 lieu do dém tai 16 ra mot tram bién dp nhu sau: dién nang tiéu thu trong mot ngay
dém (T = 24h) 1a A, = 4280kWh, dong dién 16n nhal tai ddu 16 ra I, = 412,50 A; Dién dp ¢
ché d6 phu tai cyc dai tai ddu 16 Uy = 374 V va tai cu6i 10 1a Ug = 340 V. hé s6 cong suat
cosop = 0,84

10/0,4 kY

!@IO a b>

Hink 11.1. So dé mang dién bai 11.1,

c
Gigi: Ung v&i ma hiéu day din tra bang 17.p! {1] ta tim duge
Loai day A-70 A-50
r, . &/km 0,46 0.64
X 0,31 0,32

Hao tén dién 4p trén dudng truc
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o7 (Ud _UL-} _
AU% = - 100 =
U

n

374 -34
(372 0 100 = 8,95%
380

Xdc dinh suat dién trd trung binh:

_Zrgd (0,46.440 +0,64.230)

Y] (440 + 230)

=0.522,Q/km

o
=X,

(0.31.440 +0,32.230)
TR T a0
Tl +230)

=0,3130/km

Hé 56 k, duge xdc dinh theo bidu thic:

k., =cosg + Xo sing = 0,84 + 0313 .0,542 =1,166
T, 0,522

Xdc dinh h¢ s6 hinh dang k¢ 16 ra cung cdp dién cho mot phan tv t8ng dién tich cla
khu vue thuge bdn kinh float dong cua tram bién 4p nén hé s6 hinh dang 1u6i dién k, = W/4 -

‘¥- He s6 phan nhénh, phy thugc vao ciu tric luéi dien va méat do phan bo phu tat he
s6 W = 3,32+3,82 tachon ¥ = 3,5, vay k, = 3,5/4 =0 87.

He s6 k;, duoe xac dinh theo céng thifc:

3k, V3087
2k, 2.1,166

Tén that cong suat duge xdc dinh theo bidu thife:

=0.914

kyp

APy =k, U.ly AUs% 107 = 0,914.0,38. 412,5.8,95.107 = 12,817 kW

Bai 11.3. Ciing v6i cac dir kien nhw bai 2, hdy xdc dinh t6n that dién nang theo 3
phuong phip thong dung:

a. phirong phdp diac tinh xdc suat cﬁa phu tai;

b. phuong phip dong dién cuc dai;

¢. phuong phap phén tram hao 18n cong sust circ dai.
So sénh két qua tinh todn giita cdc phuong phdp.

Gidi:

a. Theo phuong phdp ddc tinh xdc sudt cia phu tdi
Gid tri APy, dugc xéc dinh nhu bai 1 AP,, = 12,817 kW

Bién nang phéﬁ khing dugc xdc dinh theo c6ng thire sau:
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A, = A tgo = 4280.0,646 = 2764,6 KV Arh

+ K¥ vong todn hay gid tri trung binh cla dong dién duoe xdc dinh theo cong thii

A2 2 2 2 _
L \/ r;rA; _ |42%0 +227641,6 C3256A
3.UT 3.0,382.24

+ He s6 bi¢n dong k, duge xdc dinh theo cong thic:
Iy -1, 412,5-322,56

k, = - 0,093
3, 3.322,56
bién trdy dang tri xdc dinh theo bidu thiic
AP 03 ) 3
R, - APul0l_12817.00°

312, 3.412,5°
Hao tén dién nang ciia mang dién dugc xic dinh theo cong thic

AA, =31, 7 (1 +K) R, T.107= 3.322,562.(1 + 0,0932).0,025. 24.10" = 189,72 kWh

AA,.100 189,72

AA% =
A, 4280

00 = 4,43 %.

b. Plurang phdp dong dién cuc dai

Trudce hét cdn xdc dinh thoi gian s dung cong sudt cuc dai Ty,

I..T 3225624
Iy 412,5

Ty = =18,77h

Thai gian hao t8n cuc dai ¢6 thé xdc dinh theo biéu thic:

2 2
t=0,13T,, + 0,87 T?M =0,13. 18,77+0,87. %" =1521h;

Tén that dién nang: AA= AP,.T=12.817. 1521 = 194,91 kWh:

AA,.100 19491
A 4280

AA% = 100 = 4,55 %.

.
¢. Plurong phdp phan trdm hao t6n céng sudt ciec dai
Hao t6n cong sudt cyc dai biéu thi dudi dang phén tram

APy.100  12,817.100

AP % =
M P 2281

=571%

Gid tri cong sudt cue dai: P= V3 UL, = 3 .374. 412,5.107 = 2281 kW
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2 5 P10 g,

1 2 1
AA% = 5 APM;';; + ‘3_ Apmr'-; ‘k‘ml = —3_ 4,55 + 5 4,55

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 th
hai
AA, —AA, 194,91 189,72

=272 G00= 100 =274 %
T A, M 189,72 ’

Nhur vay c6 thé nhan thay mic do sai s6 gifta céc phuong phip 13 khong ding ké, tuy
nhién trong s6 cdc phuong phap xdc dinh t8n that dién nang, phuong phédp tinh theo cdc dac
tinh xdc sudt ca phuy tai ¢6 do chinh x4c cao hon do ¢ xét t6i cdc dac tinh ngau nhién cia

qud trinh sir dung dién.

Bai 11.4. Hiy xdc dinh tn that dién nang trong mang dién phan phdi 10 kV véi so
d6 cho trén hinh v&, chi 56 cong to cho biét téng dien nang tieu thy trong 24 gis 1a A = 22375
kWh; hé¢ s6 cong sudt cosp = 0.817; gia tri dong dien cuc dai do trén ddu 10 tdng la
Ly=72,79 A; gi4 tri dién 4p trén thanh cdi tram bién 4p 1a U,= 10 kV va & cudi dudng truc la
U,= 9,5 kV; cdc gid tri cho trén dudmg day 13 chidu dai tinh bang km, cdc tram bién dp tieu
thu dat tai cdc diém (ai véi mdy bién 4p TM, cong suat dinh mic va hé s6 cosp va hé s¢
mang tai k., cho trong bang 11.1.

Bdng 11.1. Cic tham s6 clia mang dién bai 1odn 11.4

Tram 1 2 3 4 5
S, kVA 100 320 180 100 560
K, 0.56 0,67 072 0.68 0.78
Doan 0-1 1-2 23 i-4 2.5
Day din AC-120 AC-95 AC-50 AC-50 AC-50
1, km 1.25 4.8 5.34 2,07 3,32
4
S
2,07
L1251 188 2 534 3
|
Hinh 11.2. So 4 mang dién phan v 32 v s,
phoi bai todn 11.4. S S,
5
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- Gidi: Tra bang xdc dinh cdc tham s6 cla cdc phén tir mang dieén

My bicn dp TM. 100/10 TM. 180/10 TM.320/10 TM.560/10

5, kVA 100 180 320 560

AP,, kW 2.4 4,1 6,2 9.4

AP,, kW 0.73 12 1.9 25

Day din ACS0 AC-95 AC-120

oo Qkm 0.64 0,34 027

%o, Q/km 0,392 037 0.363

Hao tén dién 4p trén dudng truc

U,-U, _
AU%=( ¢ 79 100=140-93) 100 < 5
U 10

X4c dinh sudt dién trd trung binkh:

T d,
= %— = 0,526 O/km

He s6 k, duge x4c dinh theo biéu thife:

0,383

K, = cos@, + =2 sing, = 0,817 + = 0576 = 1,238

I‘n 1

Xdc dinh h¢ s6 hinh dang k;: 10 ra cung cép dién cho mot phan wr tdng dien tich cla
khu vuc thuoe bin kinh hoat dong ciia tram bién 4p nén hé s6 hinh dang ludi dien k, = ‘¥/4 ;

‘Y- H¢ 56 phan nhdnh, phu thuéce vao cau tric 1uéi dién va mat do phan b6 phu tai hé
s6 W =332+3,82 tachon ¥ =35, vay k, = 3,5/4 =0,87.

He s6 k, dugce xdc dinh theo cong thic:

3k V3087
J2k,  V2.1,238

Hao t3n cong suat duge xdc dinh theo biéu thirc:

kp

= (0,861

APy =k U.L,, AUs% 107 = 0,861. 10.72,79. 5. 107 = 31,34 kW

+ Ky vong todn hay gia tri trung binh cta ddng dién duge xdc dinh theo cong thiec:
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A A
L . : =065.82 A

- J3TU - COS O - \/__E.T.U h-COSQ

+ Hg s6 bién dong k, duoc xdc dinh theo cong thikc:

I, -1, 72,79-6582

k, = ~0,035
3l 3.65,82
Pién tr& dang tri x4c dinh theo biéu thic
3 Rl
R, < AP10® _313410" o

312, 3.72,79°
Tén that dién nang trén dudng day
AA =3, (1 +K) Ry T10'=372,79 (1 + 0,035, 1,97.24.10" = 615,63 kWh
Dién nang & cudi dudng day:
;= A-AA;=22357-615,63=21741.37 kWh
Dong dién trung binh qua cde mdy bién Ap dang trj

A, 2174137
V3T.U,,.cosp /324950817

Lhpa= =6742 A
Pién tr& déng tri clia cdc may bién ap
3 1 4 ,
R Un AP0 102044 41+62+24+94).10°
o - (100 + 180 + 320 + 100 + 560)>

(f 8.
i=1l

Thanh phdn t6n thét thay déi trong cdc cuon day clia cic mdy bién ap

=1,543 Q

AAy =317 (1 + 1) Ry T.107= 367428 (1 + 0,0359. 1,543. 24.107 = 505.65 kWh
Thanh phan t6n that c6 dinh hay t6n that trong 16i thép cia céc bign 4p duge xdc dinh
theo biéu thirc:

9,5°
100

AAy, = l_J_z_ T3 AR, = 240,73+ 1,2+1,9+0,73+2.5)= 152,73 kWh

n 1=l
Téng ton that dién nang trong mang dién

AAy = AA + AA, + AA, = 615,63 + 505,65 + 152,73 = 1274.01 kWh
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AA 100
AAT = = 1274.01 100 = 5,7 %.
A 22357

Bai 11.5. Tram bi€n dp 110/10,5 kV c6 2 miy TMTI 5600/110 va TMTT 7500/110,

Hay xdc dinh pham vi Jam viéc kinh t€ clia tram.

Gidi: Theo bang 16.pl. phu luc ta xic dinh duge cdc tham 6 clia may bién dp

Mady bién dp AP, kW AP kW
TMTT 5600/110 30 69,5
TMTT 7500/110 335 83

20- BTCH

S& c6 thé ¢ 3 ché do lam viéc cia fram bién dp -
a. chi mot may TMTT 5600/110;

b. chi mot may TMTI 7500/110;

c. ca hai mdy cling lam viéc.

Ap dung cong thic

S _ ZAPL'l'I_ZAP\IH
“ I >ar, Yap,
Qs Os,)

Cong sudt gidi han gitfa ch€ do avaché do b

Cong suat gidi han giita ch€ do a vaché do b

Sgh_h-c =

Nhu vay khi
P, < 2.6 MVA thi chi cdn 1 mdy bién 4p TMTI 5600/110.
P, =2,6+ 7,15 MVA thi chi cdn | mdy bién ap TMTT 7.5/110.

P, >7,15 MVA thi ca 2 mdy bi€n dp ciing lam viéc.
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Bai 11.6: Tram bién dp 110/10,5 kV ¢é 3 mdy TPOH.10000/110 , hdy xdc dinh
pham vi lam viéc kinh t€ coa tram.

Gidi: TruGe hét ta xdc dinh cdc tham s6 clia mdy bién 4p:
S, = 10 MVA; AP, = 14 kW va AP, = 60 kW,
Do cdc mdy bién dp c6 cdc tham s6 giéng nhau nén

AP
= _@_\'_ :—k:-6--0-:4‘286=c0n5[
AP, AP, 14

Cong suat giéi han chuyén tir ch€ do 2 mdy sang ché do 3 may duoge xdc dinh theo

biéu thiic
0 fam+D 12
Syni= Sny =10. /———=6,83 MVA
vt = S K 4286

Cong suat gisi han chuyén tir ch€ do 1 may sang ché do 2 mdy

S;2=10. 23 11,83 MVA
4,286
Bai 11.7. Xac dinh dung lugng bir cong sudt phan khang dé nang hé s6 cong sudt
cosg 1én gid tri 0,9, biét cac tham s6 trung binh tai tram tiéu thu 1a P = 1236 kW; U = 380
V;1=268,56 A.
Gidi: Trude hét ta xdc dinh hé s6 cosp cha mang dién
P 123,6

cosQ, = - = =0,70 - tge, = 1,02,
" VAU V3.0,38.268,56 !

Cong suat phan khang can bu
Q, = Pltgg, - 1g9,) = 123,6.(1,02 - 0,484) = 66,5 KVAT

Bai 11.8. Chi s6 cong to tic dung va phan khdng trong thai gian T = 24 hcho biét A,
=2127.5kWh vd A, = 1893,6 kVArh. Hay xdc dinh dung lugng bii vo cong cdn thiét dé nang
hé s cosp, =0,9.

Giai: Heé s6 cosg cua mang dién c6 thé xdc dinh theo bidu thife

1 !
COSQ, = = —  _0747 =5 190, = 0,89
? Lo Py 18936, 8
A, 21275
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Cong sudt vo cong can bl

27.5
24

2
Q, = % (189, - 8 = (0.89 — 4,84) = 36 kVAT.

Bai 11. 9. Mang dién ha ap 0,38 kV dai 0,53 km, lam bang day dan A-70 cung cip
cho phu tai v6i cong sudt S = 56 kVA, cosp = 0,72, thoi gian sir dung cong sudt cue dai
Ty = 4960 h Hay xdc dinh gid tri blt cong suat phan khang t61 wu, biét: suat vén dau tr clia tu
bit 13 v, = 150.10°d/kV Ar; sudt tn that trong tu bl AP, = 0,004 KkW/KVAr; gid thanh ton that
ca= 750 d/kWh, ty 1& chi phi khau hao va thu héi vén p = 0,165.

Gidi: Trude hét ta xdc dinh cdc tham s6 clia mang dién: Can cif vao ma hiéu day din
A-70 ta tim dugce gid tri r, = 0,46 Q/km (bang 17.pl [1], tir d6 xdc dinh gid tri dién trd cla
dudmg day la:
R=r1,1=0,46.0,53=0.244 Q

Théi gian hao tén cuc dai ¢6 thé x4c dinh theo biéu thitc

. 49602

T
T=0,13T,, + 087 —— =0,13.4960 + 0,87 = 3088 h
T 8760

Cong sudt phan khéng trong mang
Q = Ssing = 53. 0,694 = 38,86 kVAr
Gid trj cong sudt phan khdng cén bil t6i tu duge xac dinh theo biéu thitc

Uz{kpuh +APtc, )
2R1c,

Q=Q

2 3
Q. = 38.86 - 0,38°.(0,165.150 + 0,004.8760.0,75).10 3234 kVAr
2.0,244.3088.0,75

Bai 11. 10. Hay xé4c dinh dung lugng bit t6i 1ru cho mang dién ha 4p 0,38 kV véi so
dé nhu hinh 11.24, biét: suft vén ddu wr cla t b 1a vy, = 140.10'd/kVAr; sudt t6n that trong
tu bll AP, = 0,004 kW/kVAr; gid thanh t6n that c, = 750 d/kWh. Cong suat phan khéng trong
mang dién 12 Q, = 45; vd Q, = 28,5) dudng day duge 1am bing day din A-50 véi chiéu dai
fyy =469 m va !, = 313 m; ty 1¢ chi phi kh&u hao va thu héi v6n p = 0,18; thoi gian van hanh
trong ndm t = 8760 h; thai gian st dung cong sudt cyc dai Ty, = 4580 h.

0 _ 1

2
Hinh I1.3. % é?

So dé mang dién bai 11.10. Q. Q Qn @
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Gidi:
Trudc hét ta xdc dinh cdc tham s¢ cta mang dién: Can ¢\ vao mé hiéu day dan A.50

ta tim dugc gia tri r, = 0,64 Q/km (bang 17.pl [1], tir 46 xédc dinh gia tri dién r& cua cdc doan
day:

R, =1,/ =0,64.0,469 =030 Q
R; =1, =0,64.0,313=0,20Q

Thési gian hao t8n cuc dai ¢6 thé xdc dinh theo biéu thic

2

2
1=013T,, +0,87 TTM =(0,13.4580 + 0,87 4380

=2678,67h
0

Téng cong suat phan khdng trong mang
Qe =Q+Q;,=45+285=73,5 kVAr

Hé phuong trinh nhan dugc tir dao ham chi phi quy déi

2¢,TR,
—— = pv,, + AP;tc, -

50 Ul 107 (Qs-Q4,-Qy) = 0
!

&z 2¢,1R 3
= pv,+APtc,- 62 .10 [R(Qy -Qui-Qu)+Ra(Q2-Qi2)] =0

h2

Thay s6 vao ta duge hé phuong trinh
51,48-835(73,5-Q,,- Q1) =0
{ 51,48 —8,35[0,3(73,5- Q- Q) +0,2. 28,5-Q,1=0;
Giai hé phuong trinh theo phirong phap thé
Phuong trinh 1:
6,167—-735+ Q, + Q=0
hay Q, +Qn=6733 - Q,=6733-0Q,
Phuong trinh 2:
6,167- 03(73.5-Q, - Qu)-3,2.(28,5-Q,,) =0
6,167- 22,06 +03Q,,+03Q,,-571+02Q,;=0
0,3.Q,+ 0,5 Q, =21,59
0,3Q,, +0,5.(67.33-Q,) =21.59 - -0.2.Q,, +33,67=21,59
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33672159

Qn 02

=060,41 kVAr

Qy, = 67,33 -60.41 =6,92 kKVAr

Ta chon tu cong sudt Qc, = 65 kVAr dat tai di€ém 1, con tai diém 2 khoéng cdn dit t
vi hieu qua kinh t& s& khong ddng ké.

Bai 11.11. Mang dién ha 4p 0,38 kV hinh v& , cung cdp cho cdc phan xudng véi phu
tai tuong mg S, dién urd cla cdc doan day tir th phan phdi A dén cdc phan xuong R; cho
trong bang dudi. Hay phan ph6i cong sudt phan khang cho cdc phan xudng, biét téng cong
sudt cdn bl 1a Q, = 92 kVAr, coi hé s6 dong thdi bang |

P+)Q,
I th
PHQ oA | Q —>I
P,+jQ,
O
_I I th
—» _
Hinh 114. P+jQ;
So d6 mang dién bai 11.11. —31 Qs
1 2 3
S, kVA 56.87 68 4358
cos 0,76 0.74 0.73
R.Q 0,23 031 0.28

Gidi:
Trudc hét ta xdc dinh cong suat phan khang trong mang dién:
Q, =8,sin @, = 56,87. 0,65 = 36,96 kVAr,

Dién dan cua nhinh thar nhat:

Tinh todn twong tu cho cdc phan xudng khéc, k&t qua ghi trong bang;
Dién tra tuong dudng clia cadc mach hinh tia:

309



=0,09Q

R,= = —
! 145

Téng cong sudt phan khang trong mang
Q=2Q;=3696+4574+29,78 = 11248 KVAr
Cong suat bl t6i wu cho cdc phan xudng duge xdc dinh

R, 0,09
Qh.=Ql—(Q-Qh)R—=3696 (112,48 - 92), 525-289?1(\//&;

] L]

Tinh tuong tir cho céc phan xudng khic, két qua ghi trong bing

Tham s6 pX 1 2 3 >
Q. kVAr 36,96 45.74 29,78 112,48
- 4,35 3.225 3.571 11.145

Q. KV AT 28,97 39.81 2322 52

Bai 11.12. Tram bién dp v6i mdy TM,320/10 cung cdp dién cho mot xi nghiép vdi
phu tai § = 215 kVA hé s6 cosp = 0,75, cong sudl phan khing cdn bt duge xdc dinh la
Q. = 95 kVAr. Hiy chon diém dit t6i wu cho cic co cdu bir, biét suit v6n diu tu cho tu X40
dp la v, = 85.10" v cla ty ha 4p 1a v, = 150.10° dong/kVAr, thdi gian hao tén cuc dal
T = 2980h; gid thanh hao t9n dién nang ¢, = 750 dong/kWh, hé s6 sir dung hiéu qua von dau
tur va khau hao thiét bi la p = 0,165.

10/0.4 kV

Hinh 11.5. %"@JL >
So dé mang dién bai 11.12. 1L

Gidi: Trude hét cin x4c dinh cac tham s6 clia may bién 4p: img véi mi hiéu clia mdy
bién 4p TM.320/10 ta tim duoe S, =320 kVA, AP, = 6,2kW {bang 13.pl [1]);

Pi¢n tro téc dung clia mdy bién 4p

AP, UZ 107 6,2.10%10

Ran = s 032

=6,0502;

Xac dinh hi¢u qué kinh (& khi dat thiét bi bu & phia ha ap

R,.T 3
AK= =222 1071Q7 - (@ Q)M -y, ~v,)Q,
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_ 6,05.2980.0,75.10"~
10’
=1416,21.10°d.

AK [142,21% (142,21 — 95" - 0,165.(150 - 85).95 =

Ta nhan thdy gid tri AK > 0, tirc 14 viéc dit co cau bu & phia ha dp sé ¢6 lgi hon so
véi vi tri dat & phia cae dp.
Bai [1.13. Nha mdy dién c6 hai t6 mdy vdi cac dic tinh
Z, = (2.73P,” + 213,5 P, + 1370).10* d/h
7, =(1,85P,2 + 2375 P, + 870,6) ). 10’
Phu tai P, = 370 MW. Hay phan bg cong suét gilfa cac 16 may sao cho ¢ hi¢u qua
nhit vA x4c dinh t6ng chi phi clia toan nha may.
Gidi: Bai toin c6 thé duge gidi theo 2 phuong phdp: phuong phép kinh dién va
phuong phap Lagrange.
a. Phwong phdp kinh dién
Trude hét ta xac dinh sudt gia tang chi phi cda cac 16 mdy
b= %1 22273P, +213,5;
P,
622

P,

b, = =2.1,85P, + 2375,

biat b, = b, clng vdi diéu kién can bang cong sudt phu tai ta duge hé phuong trinh
546.P+213,5=3,1P, ++ 2375
{ P, +P, =370
Giai hé phuong trinh trén ta tim dugc:
P, =152,07 vaP,=21793 MW.

Chi phi cha céc 16 may
Z,=(2,73.152,07°4213,5.152,07+1370).10°=96973,39).10*= 9,7.10°d/h;
Z,=(1,85.217.93+237,5.217,93+870,6)=140487 5).10°= 14,05.10°d/h;

Téng chi phi:
2=7,+7,=(96973,39+140487,5).10°=237460,9).10°= 23,75.10° d/h.
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b. Gidi theo phuwong phdp Lagrange

Ham muc tiéu Z; =7+ Z, = min

Ham rang bugc W =370— (P, +P, =0

Ham Lagrange L =7, + AW,

Ldy dao ham cta L theo cong suét P, cho triét tiéu va giai hé phuong trinh tim duoc

oL A—-2135

— =22,73P +2135-A=0 suyra P,=—""" =(,1831-39,1;

oP, 5,46

oL A—2375

——=2.1.85.P, +237,5-2 =0 suyra P, =——-= =027 % -64,189:
oP, 3,7

Cong 2 phuong trinh lai taduge P, + P, = 370 = 0.453 A - 103,29
Tirdé > 0,453. L = 103,29 + 370 = 47329 = A = 1043,825
Bi€t dugc gid tri A ta dé dang xdc dinh cong sudt cla cdc t6 mdy:
P, =0,183,1043,825 = 152,07 MW
Tinh todn tuong tif cho t8 mdy thi hai ta duge P, = 217,93.

Bai 11.14. Hay phan b6 céng sust t6i tu cho cdc 16 may va xdc dinh téng chi phi

clta mot nha may nhigt dién gdm 4 t6 mdy v6i cdc ham chi phi san xuat twong Gng 14
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Z=(0,215. P * +84,38 + 1357)10° d/h
7Z,={0,136 P22 +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 clia hé th6ng dién 1a 540 MW, tiic 1a
P +P,+P,+P, =540 MW

Gidi: Diéu kién phan b t6i rtu 13 b = const.

Trong bai todn nay tién nhat 4 4p dyng phuong phép Lagrange.

Ham muc tieu  Zy = Z,+ Z, + Zy+ Z4= min

Ham rang bugc W =540-(P,+P,+P,+P,) =0

Ham Lagrange L =Z7Z; + AW,



Lay dao ham cta L theo cong suat P,, cho triét tiéu va giai hé phuong trinh tim duge

Ol o 50215P, +8438 -4 =0 _A-8438 19623
P, ‘ 0,43 T ’
L 50136.P, +92.45-2-0 p, = * 79245 3 676.- 330,89
P N 0272
L —
2 22.0167.P, +86,6-1=0 p, = 22805 5 9500 — 25621
\ ' 0338
AL 20207P, +7943-2=0] P, =22 5415119186
. 5P, 0,414

Céng 4 phuong trinh lai ta duge
P,+P,+ P, +P,=540=11,376.% - 984,2
T do 2 1524. A =984,2 + 540 = 15242 > X =13398
Biét dugc gid tri A ta dé dang xdc dinh cong sudi clia cdc & mdy:
P, =2,326. 133,98 - 196,23 = 115,354 MW
Tinh todn tuong tu cho cac 1© mdy khéc, két qua ghi trong bang vd.11.2
Thay céc gid tri P; vira tim duge vao cdc ham déc tinh chi phi ta xdc dinh cac gid tri
Z.tuong tmg clia mdi 6 may
Z, =(0,215.(115,354)*+ 84,38. 115,354 + 1357).10°= 13,952. 10°, d/h
Tinh todn tuong ty, két qua ghi trong bang vd.11.2

Bdng vd.11.2 Két qua tinh todn phan bé cong sudt t6i uu

Té may P 2 3 4 Tong
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 may dién 1 va 2 ¢4 cdc dac tinh chi phi tuong timg Z, = 0,5.10°P, +
0,3 P, + 2 (TOE/h) (tan than tiéu chuan/h);
Z,=10"Py> + 0,34 P, + 1,2
C4c nha mdy duge hoa vao mang dién 220 kV v&i phu tai
S, =240 + j60 MVA (hinh 11.6}. Chiéu dai dudng day tir nha mdy 1 dén diém tdi 1a
100 km va tir nhd mdy 2 1a 25 km, day din duoc 1am bang day ACO240
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Hay phén b6 cong suat (6i uu clia nha mdy va xdc dinh tng chi phi sin xuat dién
nang cua hé théng trong hai tritmg hop:

a. khong tinh dén hao t6n trong mang dién:
b. ¢6 tinh dén hao tén.

Cho nhén xét va so sanh két qua tinh todn.

U=220kV i L
NMP, (D —.—*» - @ NMBDB,

1N

Hinh 11.6 So dd mang dién baj todn 11.15.

Gidi:
a. Khi khong xét dén hao t6n trong mang dién

Tir dit kign cla bai todn ta tra bang xdc dinh suat dién trd cita dudng day, Ying véi day
din ACO-240tacé1,=0,12 va x, = 0,43 Q/km

Ldy dao ham ciia T, va T, twong tmg véi P, v P, ta duge

b= 2L =205.10°P, +03;
op,

by= %2 =2.107P, +034.
o,

Diéu kién phan b6 16i wu cong suat giita cdc nha mdy dien 1a
b,= b,

Vay ta c6 hé phuong trinh

2.0,5.10°P, + 0,3 =2.10°P, + 0,34
P, + P, =240 }

Nghiém ctia hé phuong trinh:

P, =17333 MW vaP, = 66,67 MW.
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duge

Gia thiét sy phan bd cong suit phan khdng ty 1¢ véi phu tdi tde dung ta dé dang tim

Q, P _ 17333

L =26 >Q,=26Q,, maQ, +Q,=60

Q, P, 6667
nén dé dang tim dugc Q, = 43,33 va Q, = 16,67 MVATr.

Xdc dinh hao 16n cong suit tdc dung trong mang

P°+Q° : 2
AP, = —— ,,Q' roly = 173,33 +.,43’33 0,12.100= 7,915 MW ;
U? 2207
2 2
AP, = 8887 +18.67° 10 250293 MW,

220°
Cong sudt phdr thuc t€ ciia cde mdy phdt
P, =P, + AP, = 173,33 + 7,915 = 181,245 MW;
Py =P, + AP, = 66,67+ 0,293 = 66,963 MW.

Xdc dinh hao t6n cong sudt phan khing trong mang dién:

2 2 2 2
7Q, =PEQY (17333 +4333
U 220
2 2
AQ, = 96’6?22% 04325 = 1,04 MVAT.

Téng cong suat phan khdng phit ra cia cdc nha mdy dién
Q= Q, +AQ, =43,33 + 28,36 = 71,69 MVAr;
Qu=Q;+AQ,=16,67+ 1,04 = 17,72 MVAr.

Chi phi san xuat dién nang clia cdc nhd may dién:

Z,=0,5.10".181,245" + 0,3.181,245 + 2 = 72,8 TOE/h:

Z, = 107.66,96° + 0,34.66,96 + 1,2 = 42,33 TOFE/h.

Téng chi phi
Ly=7,+2,=T728 +42,33 = 115,13 TOE/.
b. Tricng hop ¢6 xét dén hao tén

Theo di€u kién phan b 151 vu cong suat

.0,4325=28,36 MVAr,
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b, _ b,
l__Gl’l I“Upz
o, = AP _2PR, . 0AR _ PR,
" AP, v T ™ ep, T T2

Thay s6 vao ta c¢é hé phuong trinh

20,5.107°P +03 _ 2.107'P, + 0,34

| 2P.12 N | 2P3
220° 220°
P, +P, =240

Gidi hé phuong trinh trén ta tim dwoc
P, =161,56]1 vaP,=78430 MW
Tuong tu nhu céch gidi & phdn trén ta cé

Q, P _ 161561

=—b=—"""22,06 - Q,=2,06Q, miQ +Q,=60

Q, P, 78439
nén dé dang tim duoc Q, = 40,93 va Q, = 19,61 MVAr.
Xdc dinh hao 16n cong suét tdc dung va phan khéng

_ 161,561 + 40,397

AP, = 12= 6,876 MW
220°
2 2
ap, = B4 L1961 3 os sy
220
2 2
AQ, = 10U+ 4039 ¢ _ 34 38 MvAr
220
2 2
8Q, = TBAP 41961 1, oo

220°
Cong sudt phat thuc t& cia céc nha may 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



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 + 1,2 = 34,223

Téng chi phi
Zy= Z,+7Z,=00,717 + 34,223 = 100,94 TOE/h

Sai s6 gifta hai phuong phdp

_ 101,25-10094
101,25

AZ 100 =031 %

Nhdn xét: Co thé néi sai s6 khong ddng ké, vi vay trong thuc t€ ¢6 thé dp dung
phuong phip gin ding khong can xét dén anh hudng cia hao tén trong mang dién, diéu dé
cho phép don gian hoa bai todn di rat nhiéu.

Bai 11.16: Nha mdy dién | va 2 c6 céc dic tinh chi phi tuong Ung
Z, =25.10"P? + 0,54 P, + 42 TOE/h; (tan than tiéu chuan/h);
Z, =17.10°P2 + 0,95 P, + 36

Cic nhd mdy duge hoa vio mang dién 220 kV véi phy tai S, = 378 MVA hé s6
cos@ = 0,86, Chiéu dai dudong day tir nhd mdy 1 dén diém tai 1a 7= 115 km va tir nha mdy 2
12 4,=107 km, day din duoc 1am bing day ACO-300.

U=220kV 1 L
NMBI@ —» “«— @ NMD,

N

Hinh 11.7 So d6 mang dién bai todn 11.16,

Hiy phan b8 cong sudt t6i wu cia nhd mdy va xdc dinh t6ng chi phi sin xudt dién
nang cia hé théng (Khong tinh dén anh hudng cta hao (6n trong mang dién).

Giai: Tir dit kién cla bai todn ta tra bang xdc dinh sudt dién trd clia dudng day, (ng
vGi day dan ACO-300ta c6 1, = 0,1 va x, = 0,424 Q/km

Xdc dinh cdc thanh phdn cong suit tic dung va phan khang:

P = S.cosp = 560.0,86 = 325,08 MW va Q = S.;ein(p = 192,89 MVAr
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a. Gidi theo phuong phdp c6 dién

L&y dao ham cua Z, va Z, tuong dng véi P, vi P, ta duoe

b, = J4L =2.25.10"P, + 0,54
oP,

b, = %z, . 2.17.10°P, + 0,95
o,

Diéu kién phan bo 16t wu cong sust giita cdc nha mdy dién 13
b =h
Viy ta ¢6 hé phuong trinh
50.10°P, + 0,54 = 34, 10°P, + 0,95
P, + P, = 325.08 }
Nghiém cita hé phyong trinh
P, = 180,39 MW v P, = 144,69 MW.

Gia thiét si phin bo cong sudt phan khang ty 1¢ v6i phu tai tdc dung ta d& dang tim
dugc

Q _P _18039 = 1,247 suyra Q, = 1,247.Q,:
Q, P, 14460

Giai hé phuong trinh:
Q =1247.Q,
Q+Q,=192,89
Ta tim duge: Q, = 107,04 va Q, = 85,85 MVAr;

Xéc dinh hao t6n cong sudt tdc dung trong mang

P’+Q 2 2
AP, = —'—U;—g'—r‘,ll = 180’3922210?‘04 0,1.115 = 12,545 MW
2 b o
AP, = 1O 8BS | 67— 696 MW

220°
Cong sudt phat thuc t€ ciia cdc may phat

P, =P, + AP, = 180,39 + 12,545 = 192,935 MW
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Py =P, + AP, = 144,69 + 6,26 = 150,95 MW
Chi phi san xuat dién nang clia cdc nha mdy dién:
Z,=25.10°192,93* + 0,54 .192,93 + 42 = 239,243 (TOEM)
Z,=17.10%150,95" + 0,95 ,150,95 + 36 = 218,14 (TOE/h)
Téng chi phi
Ly=7,+7,=239243 + 218,14 =457,38 TOE/
b. Giai theo phuong phdp Lagrange
2=7,+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 c¢6 dang

L=Z+AW = 25.10*P, + 0,54 P, + 42 + 17.10°P;? + 0,95 P, + 36 + (325,08 — P, — P,)

Lay dao ham

A 325107P, +0,54-%=0 suyrap, = * “O‘Sf = 200 -108
ap, 50.10"

JL A—095

=294,12 1 -279.41

4

— =2.1?‘.10'4F'2 +095-4=0 suyraP, =
dp, 3

Céng hai vé ciia h¢ phuong trinh
P, + P, = 494,12 - 387,41 = 325,08

Tudé A=1442

Thay gid tri ¢lia A vao cdc phuong trinh tuo‘ng. img ta tim duogc
P, =200.1,442 — 108 = 180,39 MW
P, =1294,12.1,442 - 279,41 = 144,69 MW

Nhan xét: Hai phuong phdp ciing cho k&t qua nhu nhau, tuy nhién ta thdy phuong
phap Lagrange c6 kh6i lugng tinh todn it hon so v&i phuong phdp 6 dién, diéu nay dac biét
¢6 hiéu qua khi s& lugng nghiem 16n.

Bai 11.17. Nha mdy dién 1 va 2 ¢6 c4c dic tinh chi phi tvong tng Z, = 0,35.107°P
+0,42 P, + 3,45 (TOE/M) (14n than tiéu chudn/h)
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7,=0,85.10"P," + 0,39 P, + 2,15

C4c nha mdy dugc hoa vao mang dién 220 kV  (hinh 11.8). v&i phu tii S,= 245
MVA, h¢ 56 cosg = 0,8 . Dudng day tir nha diém (a1 dén nha mdy dién 1 dai 98,6 km va dén
nha mdy 2 1a 67,3 km duge 1am bang day ACO-185.

Hay phan bo cong sudt t6i vu clia nha mdy va xdc dinh dng chi phi sin xuat dién
nang cia hé théng trong hai trudng hop:

a. Khong tinh dén hao t6n trong mang dién.
b. C6 tinh dén hao t6n.

Cho nhan xé€t va so sdnh két qua tinh todn.

U=220kV I i,
NMD, @2 Em @) N,

'

Hinh 11.8 So dd mang dién bai toan 11.17.

Gidi: Trude hét ta xdc dinh cdc tham s¢ clia dudng day: véi day din ACO-185 r,=
0,17 va x, = 0,263 OQ/km;

R, =r1,!, =0,17.98,6=16,76 O, X,=x,./=0,263.986=2593Q

R, =r,,=0,17.67,3=11,44 Q; X;=x,.,=0,263.673=17.7Q
Biéu thi cong sudt

S=P+j.Q=S.cos@+S.5sin@=245.0,8 +245.0,6=196 + }147 MVA
Diéu kién phan bd 161 wu cong suat giita cac nha may dién 13

b=b,;

b= 20 = 2.035.10°P+ 0,42 b= 22
2P ap

1 2

=2.0,85.10°P, + 0,39;

Giai he phuong trinh
2.0,35.10°P; + 0,42 = 2.0,85.10°P, + 0,39 }
P, +P, =196

Gidi ra ta tim duoc P, = 126,33 MW va P, = 69,67 MW.
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Gia thiét sy phan b8 cong suat phan khéng ty 1¢ v6i phuy tdi tdc dung ta dé dang tim
duoc

Q, P _ 12633

= =181 50Q,=1810Q, miQ, +Q, = 147
Q, P 69,67 Q Q aQ,+Q,

nén dé dang tim dugc Q, = 94,75 va Q, =52,25 MVAr;

X4c dinh hao tén cong suat téc dung trong mang

2 2 2 2
AP, =P QR - 126,33 + 9;4‘75 33 16,76 =8,636 MW
u? 220

69,67° + 52,252

AP2 = 3
220

11,44 = 1,792 MW,

Cadng suat phat thue t& cha cdc may phét
P, =P, + AP, = 126,33 + 8,262 = 134,97 MW;

P, =P, + AP, = 69,67 + 1,792 = 71,46 MW.

Chi phi san xu4t dién nang cta cdc nha mdy 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, +7,=66,51 + 34,36 = 100,873 TOE/h.
3. BAITAP

11.1. Trén thanh cdi cla 16 tong dudmg day 10 kV dai lam bang day AC-120 ngudi
ta do duoc dong dién & thoi diém phu i cuc dai 12 I, = 8,45 A, dién 4p & ddu va cudi dudng
day tuong vng 14 10,5 va 9,86 kV. Hay xdc dinh hao ton cong sual trén dudng day niy.

11.2. Xdc dinh hao t6n cong suat trong mang dién ha 4p, biét & lieu do dém tai 16 ra
mot tram bi€n 4p nhu sau: dién nang tiéu thu trong moét ngay déem (T = 24h) 1a
A, =1480kWh, dong dién 16n nhil tai ddu 1o ra I,= 176 A; Dién dp & ché do phu tii cuc dai
tai dau 1o U, = 372,6 V va tai cudi 10 1a Ue = 338,5 V, hé s& cong suat cose = 0,82. Lo ra
gém mot dudng truc bing day A-50 dai 360 m va mét nhanh r& bing day A-35 dai 280 m;

11.3. Ciing v6i cdc di kién nhur bai 2, hay xdc dinh t6n that dién ning theo 3 phuong
phdp thong dung:

a. phuong phdp dac tinh xdc sudt cha phu tai;

b. phuong phidp dong dién cuc dai;
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c. phuong phdp phin tram hao tdn cong suit cuc dai.
So sdnh két qua tinh todn giita cdc phuong phap .

11.4. Hay x4c dinh t6n that dién nang trong mang dién phan phoi 10 kV véi so dé
cho trén hinh 11.9, chi s& cong ta cho biét tdng dién nang tiéu thu trong 24 gid 1a A = 13678
kWh; hé s6 cong suét cosg = 0,831; ddong dién cuce dai do trén 10 tong a1, =47.97 A; gid tri
dién 4p trén thanh cdi tram bién ap la U= 10 kV va & cudi dudng truc la U,= 9,7 kV, cdc gia
tri cho trén dudmg day la chieu dai tinh bang km, cic tram bi¢n dp tiéu thy dat tai cac diém
tai véi mdy bién 4p TM, cong suét dinh mifc va hé s6 cos¢ va hé s6 mang tai k,, cho trong
bang 11.3.

Bdng 11.3.Cic tham s6 c0a mang dién bai todn 11.4

Tram 1 2 3 4 5
S. kVA 180 50 320 100 180
Ko 0.67 0,72 0.71 0.68 0.75
Poan 0-1 1-2 2-3 1-4 2-5
Day dan AC-95 AC-70 AC-50 AC-50 AC-50
1 km 3,120 1.870 4,180 4,220 2,780
4
S, -
"'l-t
OI !ﬂ] 1 h? 2 !21 3
I + *
S,
5 S,
Hinh 11.9. 5

So dd mang dién bai tap 11.4. S,

I1.5. Tram bién 4p 110/10,5 kV ¢6 2 may TMTI.6300/110 va TMTT. 16000/110.

Hay xdc dinh pham vi [am viéc kinh t€ clia tram.

11.6. Tram bién 4ap 110/10,5 kV ¢6 4 mdy TPAH -16000/110 , hdy xdc dinh pham vi
lam viéc kinh t€ cha tram.

11.7. Xic dinh dung lugng bl cong sudt phan khang dé nang hé s§ cong sudt cose
len gid trj 0,89, bidt cdc tham sé trung binh tai tram tiéu thy 13 P = 243,66 kW; U = 378 V,
I =485,65 A.
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11.8. Chi s8 cong 10 tdc dung va phan khdng trong thoi gian T = 24 hcho biét
A, =2126,87 kWh va A, = 1985,65 kVArh. Hay xdc dinh dung lugng b vo cong can thiét dé
ndng he s6 cose, = 0,92,

11. 9. Mang di¢n ha dp 0,38 kV daj 0,43 km, lam bang day din A-95 cung cdp cho
phu tai vdi cong sudt S = 83,5 kVA, cose = 0,76, thisi gian sit dung cong suét cuc dai
T,y = 5000h.Héy xac dinh gid wri bu cong sudt phan khang t6i wu, biét: suat vén ddu tr cha tu
bit 1a v, = 150,10°d/kVAr; sudt t6n thit trong tu bi AP, = 0,004 kW/KVAr; gi4 thanh tén that
cy= 750 d/kWh, ty 1é chi phi khdu hao va thu héi vén p = 0,165.

11.10. Hay xdc dinh dung lugng bii t6i wu cho mang dién ha 4dp 0,38 kV véi sg dd
nhu hinh 11.10, bi€t: suat vén diu tur cha tu bl 12 v, = 145.10°d/KV Ar; sual tOn thit trong tu
bt AP, = 0,004 kW/kVAr; gid thanh ton that c, = 800 d/kWh. Cong suat phan khdng trong
mang dién 13 Q, = 32; vd Q, = 27,5 dudng day dugc lam bing day din A-35 voi chiéu dai
lyy =280 m va I, = 320 m; ty 1& chi phi khdu hao va thu héi v6n p = 0,165; thoi gian van hanh
trong nam t = 8760 h; thai gian sir dung cong suit cuc dai Ty, = 4690 h.

1 2
Hinh 11.10. _EI} _El?

S d6 mang dién bai tap 11.10C. -

Q,, Q Qa2 Q.

I1.11. Mang di¢n ha 4p 0,38 kV hinh 11.11, cung c4p cho 3 phan xudng véi phu tai
tuong tmg S, dién tr& clia cdc doan day tir th phan phSi A dén cdc phan xudng R, cho trong
bing. Hay phéan phdi cong sudt phan khdng cho cdc phin xudng, biét t6ng coéng sudt cdn biy
12 Q=150 kVAr, coi hé s§ déng thoi bang 1.

1 2 3
S, kVA 122.5 75,4 53.67
cos(p 0,72 0.73 0,76
R, Q 0,21 0,305 0,19
P+jQ,
I I th
P+Q A —» :
o > P,+jQ,
_I | h2
. E—
Hinh 11.11. P.+jQ,
So d6 mang dién bai tap 11. \ ’

323



11.12. Tram bién 4p vdi may TM.560/10 cung cdp dién cho mét xi nghiép véi phu tai
S = 372 kVA hé s6 cos¢ = 0,73, cong sudt phan khdng can bl duge xdc dinh la
Q, = 175k VAr. Hiy chon diém dit t6i wu cho cdc co cdu b, biét suit von ddu tu cho tu cao
dp 1a v, = 85.10" va cla tu ha dp 1a v, = 150.10° déng/kVAr, théi gian hao 8n cyc dai
1 = 3120h; gid thanh hao t¢n dién nang ¢, = 750 déng/kWh, he s6 sir dung hi¢u qua vén dau
tir va khiu hao thiét bi 1a p = 0,165,

11.13. Nha mdy dién c6 hai t6 mdy vGi cdc dac tinh
Z,=(1,75P + 173,5 P, + 2160).10° d/h
Z, = (2,05P + 132,5 P, + 2730).10¢

Phu tai P, = 650 MW. Hay phan bo c6ng suat giifa cic td mdy sao cho ¢ hiéu qua
nhat v xdc dinh téng chi phi cha toan nha mdy.

11.14. Hiy phin b6 cong sudt t6i uu cho cdc t& mdy clia mot nha mdy nhiét dién
gém 4 t6 mdy v6i cadc ham chi phi san xuat tuong tmg 1a

Z,=(0316. P, 2 +78.50 + 2147,66)10" d/h
Z,=1(0,256 P22 +95,67.P, + 2358,55)10%, d/h
Z,=(0,179 P, + 105,36.P; + 1987,68)10", d/h
Z,=(0237 P +88,72.P, + 2115,23)10", d/h
Biét phu 1ai yéu cau cua hé thong dién qudc giala 350 MW,
tic la P +P,+ P+ P, =540 MW
I1.I5. Nha mdy dién 1 va 2 c¢6 cdc dac tinh chi phi tuong dng la
Z, =20.10"P,> + 0,67 P, + 54,78 TOE/h; (tan than tiéu chudn/h);
Z,=31.10"P," + 0,38 P, + 47,5

U=110kV f h
NMB.@ - +— @ NMD,

Hinh 11.12 So 38 mang dién bai 1apl}i.15 l Sy

Cac nha may dugc hoa vao mang dién 110 kV v&i phu tai S, = 240 MVA h¢ s0 cosg
=0,82. Dudng day tir nha may 1 d&n diém tai dai /;= 97,65 km duge lam bing diy ACO-240
va tir nha mady 2 dai ,= 67,42 km bang day ddn ACO-185. Hay phan bd cong sudt t6i wu cla
cdc nha may va xdc dinh 16ng chi phi san xudt dién nang cta he thong theo 2 phuong phép:
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a. khong xét dén anh hudng ctia toén thdt trén dudng day;

b. C6 xét dén anh hudng cia tén thit cong suit trén dudng day.

11.16: Nha may dien 1 va 2 ¢6 céc dac tinh chi phi tuong tng la
Z,=5,6.10"P,* + 0,53 P, + 4,78 TOE/h; (tan than tiéu chuan/h);
Z, =3,6.10"P,> + 0,78 P, +5,25

Cdc nha mdy duge hda vao mang dién 220 kV vdi phu tai S, = 600 MVA hé s
cos¢ = 0,82. Duding day tir nha may | dén diém tai dai /= 105,45 km dugc 1am bang day
ACQ.240 va tir nha mdy 2 dai L,= 85,67 km bang day dian ACO.185. Hay phan bo cong sudt
161 uu clia cdc nha mdy va xdc dinh tong chi phi san xuét dién ning 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. Mét s6 tham s0 va dic tinh co ban coa chiéu sang
1.1.1. Quang théng
Quang thong 13 théng lugng bitc xa ¢6 tinh dén su cdm nhén clia méat ngudi, ducce xéc

dinh theo biéu thitc

THUY
F=k jP(k).v(l)dl - Im, 12.1

L=3A0
trong dé:
P(2.) — ham phan b& nang lugng bitc xa, W,
v - ham d6 nhay cam tuong déi;
k —hé 56 chuyén déi don vi.
Hiéu sudt phdt quang

ngg,lmfw (12.2)

1.1.2. Cuong do sang 1
Cuong doé sdng la mat do khong gian cia quang thong do ngudn biic xa

1= F cd ' 4(12.3)
0

Q - gbc khoi hay géc dic trong khong gian, ¢6 don vi 1a steradian {Sr)
Q= % ; (12.4)

S - dién tich bao nhin; R — ban kinh ciia hinh cdu;
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2
o= S = 4R _yp (12.5)
R

1.1.3. D6 roi E: Do roi 1a mat do quang thong trén bé mat chi€u sing
F
E= gcosa. 1x (lux); (12.6)

a - gbe xién tir nguén sing dén bé mat S so véi phuong thang goc.

E= L cosa = QI cosa = ST cosa= . cosaL; (12.7)
S S R’S R®
Néu cosa. = 1 thi
12 J
FrH =7 (12.8)
1.1.4. D6 chéi L
JI= : cd/m’ (12.9)
S.cosa

L,=2Eg (12.10)
m

L.=—E, (12.11)
trong d6: p - hé s6 phan xa ctia bé mat chi€u sang;
1 - hé s6 truyén sang (khic xa) cia bé mat chi€u sing.

1.1.5. Nhiét d6 mau va tién nghi,moi truong sang
7000 0
000 {g,, °K

6000

5000

4000

3000 L

E, Ix
2000 50 100 200 300 400 500 1000 1500

Hinh 12.1. Biéu dé moi truong sang Kruithof.
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1.2. Thiét ké chiéu sang néi that

1.2.1. Chon d¢ roi yéu cdu

Bdng 12.1. D% roi yéu cdu cha mot s§ dia diém chiéu sdng

Noi thit chiéu sdng E, Ix N&i that chiéu sing E, Ix
Van phong 150200 Phong doc 200+250
Phéng thigt ke, vé 250+300 Gidng duémng 200250
Phong cha 100+150 Nha xudng 50+100
Hanh lang, cdu thang 50+100 Nha bép 50+100

Bdng 12.2. Do roi yéuc

au (Theo AFE - Hoi chiéu sdng Phip)

Loai chiéu sing E,. Ix Loai cong viéc hoac hoat dong
Chung, noi hoat déng 20+30 Tot thiéu cho 151 di bén ngoii
gidn doan 30+45 San va kho
50+75 Bii xe, 10i di, hanh lang
100 Bén céng. bén xe, noi béc d& hang
150 Cira hang
Chung. noi lam viéc 200 Téi thiéu khi phai nhin chi tié1,
lién tue 300 Co khi the. doc. viét
500 Co khi trung binh. ddnh mdy, in
750 Phong vE
1000 Ca khi tinh, cham khiic, so sdénh mau

1.2.2. Chan kiéu béng déen: Bing dén duoc chon theo cdc tiéu chi sau

Nhiét do mau 6, 4p dung biéu dé Kruithof;

Chi s6 hoan mau IRC;

Hi¢u suat sdng va tudi tho béng dén.

Chon kiéu chiéu sang vi kiéu dén:
1.2.3. Chon d¢ cao treo dén

Ty s6 treo dén
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Thudng thi h>2.h" nén

0<j<1/3.
1.2.4. B& tri dén va xdc dinh 56 lugng dén 161 thiéu dé ddm bdo do dong déu ciia chiéu sdng

Bdng 12.3. Ty s6 L/h cua cic loai dén chidu sdng

Loai dén A B C D E+H LI K4S T
(L/h) s 0.5 0.8 1 1.2 1.5 1.7 2.5 <3

Trong trudng hop thi€u thong tin thi ¢6 thé 18y ty s6 L/h gdn ding nhu sau:

Bdng 12.4. Ty s6 L/h phy thuoe vao cdch bg tri dén vinoi chiéu sang

Noi chi€u sang va loat chao dén B tri nhiéu day B4 1ri mot diy
Téi wu Cuc dai T&i uu Cuc dai
Ngoai troni, chao mo 2.0 29 1.6 2.3
Phén xudng. chao van nang 1,5 2.2 1,5 1.7
Van phéng. gidng dudng 1.3 1,3 1.2 1.3
4 — @ >

|

T <« L
—»

-

p

Hinh 12.3. Phan bo den theo diéu kién déng déu dnh sing.

Pé dam bao do déng déu anh sdng tai moi diém, khodng cdch tir cdc dudmg bién phai

thod man diéu kién

_d{q.(Ltl . (12.13)
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0 cpgke; (12.14)
3 2

Ly, L, — khoang céch giifa cac dén theo chiéu doc vi ngang.

36 lugng dén 6i thi€u dam bao cho chi€u sing déng déu ky higu 1a N

1.2.5. Xdc dinh tong quang thong ciia cdc dén chiéu sdng

_E,Sk,

z nky

(12.15)

trong do:
E,. - do roi yeu cdu, Ix;
S — dién tich bé mat chiéu sdng, m?;
1 - hiéu sudt ctia dén (c6 gid tri trong khoang 0,5+0,7);
kg~ hé s6 dr trix, thudng 18y bang 1,2+1,3;

k,y — hé s6 loi dung quang thong cia dén.

He s l¢i dung quang thong ctta dén phu thude vao hé s6 khong gian ky,. cdc hé s6 phan
Xa cla tudng, trdn va nén.

He sé khong gian duge xdc dinh theo biéu thie

ab
= ————— (12.16)
hia +b)
a, b va h 1a cac kich thudc clia phong chi€u sdng nhu da néi & tren.
Bdng 12.5. Gid trj clia cdc hé s6 phin xa, %

Dic diém cha tudng, tran va nén p Dac diém ciia tudng, trdn vi nén p
Mau tréang, thach cao 0.8 Gach, do, mau ryc 18 03
Mau sdng, nhat 0,7 Mau t6i 0,1
Vang, luc, Xt ming 035

1.2.6. Xdc dinh 56 luong dén cdn thiét
N=It, (12.17)

F,

F, — quang thong cua deén.
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Fy=—=; (12.18)

1.2.7. Kiém tra dé roi tai cdc diém chiéu sing

a. Kiém tra do roi trung binh trén bé mdt chiéu sdng

E =EsNnky (12.19)
abk,

b. Kiém tra dé roi trén bé mdt chiéu sdng khi chi cé mot nguon sdng duy nhdt

* D1 v6i ngudn sang diém:

By =108 ¢, (12.20)

Hinh 12.4. Tinh todn d6 roi v6i ngudn sdng diém. Hinh 12.5. Tinh t0én do roi v&i ngudn séng
dudmg.

* Pai vdi ngudn sang dudng:

+3) (12.21)
Véi [3=a.rctg%

I, — cudmg do sdng trén mot don vi chiéu de dén dng

- -_F . : (12.22)
<L  986L

F — quang thong téng phdt ra tirnguon sdng  F=nP,,

7 - hiéu suat cha bong den;
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Py~ cong suat cia béng den.
Baéi véi den khuéch tén hoan toan thi -

I.= -F— (12.23)
9,25L

D6 roi tai di€m P trong cdc truomg hop dac biét nhu hinh 12.6.

A 0O B 0 A . B
]
[ |

a, b,

Hinh 12.6. Tinh todn dé roi tai diém P:
a, khi O ndm trong AB; b, khi O nim ngoii
Ep =Exo + Eog; Ep = Eop - Eoa

D6 roi tai di€m Q trén bé mat lam viéc cich diém P mot khoing !
E, = E, cosy; (12.24)

< !
trong dé : Y= a.rctgH ;

2. BAI GIAI MAU

Bai 12. 1. Khi Mit Troi & thién dinh s€ taoc ra mot do roi trén bé mat Tra: Dar la
E = 116.10%Ix. Ban kinh cta Trat D4t 1a r, = 6300 km. Hoi:

a. Quang thong bidc xa ciia Mart Trdi xubng Trai Pat ?

b. Cudng do sdng bic xa tir Mat Trdi, biét khoang cach giia Trai Pat va Mait Troi la
d =150.10% km;

c. D¢ chéi quan sat tir Trdi Dat? Ban kinh cua Mat Troi Ry, = 695.10° km.
Gidi:

a. Col quang thong do Mat Trdi biic xa xudng Trdi DAt sé roi vo bé mat 7.r,” vudbng géc
v6i huéng MT-TD

Khidé F=ES=E.nr,
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F=116.10"3,14. (6,3y.10" = 145.10", Im.

b. Géc nhin Trai Pat tr Mat Trdi ™
2 2
Q= B MO0 _55qgos; 9 p
d 150°.10 _
_ MT
Cuong do buc xa tir Mat Troi
17
P 617100 e
Q 55410

c. Bai v6i nguoi quan sat tir Trai Pat thi do chdi ciia Mat Trai nhv bite xa tir mét rdn ®
R/ nhin tir Trai Pat:
I 26,17.10%

= = =1,72.10°cd/m?
S.cosa  3,14.695%.10"

Coi 4nh sdng chi€u thing véi cosat = 1.

Bai 12. 2. Mot ngon dén dién 75 W/220V treo & do cao h=1,35 m so vdi bé mat lam
viéc, phat quang theo moi hudng vdi F = 970 Im. Hay xdc dinh:

a- Do roi trén bé mat 1am viéc tai diém 1 thing géc vai dén.
b- D6 roi tai diém 2 cich diém 1 1 / = 0,6 m theo phuong nim ngang.
c- Bo chéi cha quyén sdch tai diém 2, biét p = 0,75.

d- Pat béng dén trong qué cdu thuy tinh m¢ ¢é dudng kink 1a 0,25 m véi hé s6 truyén

sang 1 = 0,85, xdc dinh do chéi clia qua cdu nay. Oy
Gidi: Do den chigu theo moi hudng nén géc khéi r& “
h
Q=Q,.=4n i
Cutmg do sdng clia bong den Hinh 12.7. Tinh toén
970 d¢ roi véi ngudn sing e 1 2
1=F_ 2% 9954 diém bai 12.2.

a. Xdc dinh d6 roi tai diém I:
Tai diém 1 thang goc véi den géc a = 0, tic cosa = 1 vay do roi

E, = lLcoso _ 7?3:2.21 = 42.36 Ix.
5

h2

b
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. 0,6
b. D¢ roi tai diém 2: a= arctg% = arctg 135 = cosa =0914

k4

3 2. )
B, = Leos'a 77209147 . .00

h* 1,35°

c. PO chéi ciia trang gidy xdc dinh theo biéu thirc Lambert

_pE,_ 0753233
U

L, 72 cdfm’.

d. Sau khi xuyén qua cdu thuy tinh cudng do sang cta dén ¢ do chéi

- 0.85.77.2
= —————— = 1337,134 cd/m>.

Lc =— "
S, 3,14.0,125*

Bai 12.3. Mot ngon deén dién gom 2 béng dén sgi d6t 100 W/220V treo & do cao 1.5 m
50 v&i bé mat lam viéc, phat quang theo moi hudng véi F = 2x1390 Im. Hay xéc dinh:

a- Do roi trén bé mat lam viéc tai diém 1 thing gée véi den.

b- D¢ roi tai di€m 2 cdch diém 1 12 0,84 m theo phuong nim ngang.

c- P9 chéi clia bé mii¢ tai diém 2, biét p = 0,75.

d- at bong den trong qua cdu thuy tinh md ¢6 dudng kinh 14 0,35 m v&i he s6 truyén
sang t = 0,85, xdc dinh d§ chéi cha qua cdu nay.

Gidi: Do dén chi€u theo moi hudng nén géc khdéi

Q=A4n
Cudng do sdng cha béng dén

_F_2.1390

I= —=
Q 4314

=221,27cd:

a. Xdc dinh d6 roi tai diém 1:

Tai di€m 1 thing géc vdi dén géc o = 0, tiic cose = 1 vay do roi

E, = Leosa_ 221‘2;'1 =98.34 Ix.
h? 1.5

b. D0 roi rai diém 2: « = arctg % = arctg 01—524 = cosct = 0,872

¥
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E
PR 1,52

=32733 Ix.

¢. D6 chdi clia trang gidy xdc dinh theo biéu thitc Lambert

_pE, 0753233

L
S | 3,14

=15.6 cd/m>.

d. Sau khi xuyén qua cdu thuy tinh cudng do6 sang cla dén ¢6 d6 chéi

4 08522134
L == T =19552 cd/m’.
S, 3.14.0.175

u

Bai 12. 4. Mot ngon dén dién gom 1 béng dén Halogen 120 W/220V treo & do cao 1,5
m so v&i bé mat 1am viéc, phdt quang theo moi huéng v6i F = 9300 Im. Hay x4c dinh:

a- D6 rot trén bé mat lam viéc tai diém 1 thing géc véi den.
b- D0 roi tai diém 2 cich diém 1 ta 0,84 m theo phuong nim ngang.
c- Do chdi clia bé mit tai diém 2, biét p = 0,75.

d- bat bong dén trong qua céu thuy tinh m& ¢6 dudng kinh 12 0,35 m véi hé s6 truyén

sdng T = 0,85, xdc dinh dé chéi cha qua cdu nay. oz
Gidi: Do dén chi€u theo moi huéng nén géc khoi F& a
Q= 4n h
Cudng d6 sdng cua béng dén L i
I*—'g:%:?éﬂ),ﬂcd; il ?
a. X4c dinh d9 roi tai diém 1: Pinh 12.8. Tinh todn do roi

v61 nguén sdng di€m bai 12.4.
Tai diém | thing géc v&i dén goc o = 0, titc cosa = |
vay dé roi

E, = Leosa _ M: 329 Ix.

h2 1’52

b. Do roi tai diém 2: o = arctg% = arctg 0.84 = cosa = (1,872

E
? h? 1,52

=218,51 lx.
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¢. Do chéi ciia bé mat chi€u sdng xdc dinh theo biéu thicc Lambert

0,75.218,51
_PE; B 5218 cd/m?.

L
P 3.14

d. Sau khi xuyén qua cau thuy tinh cudng do sdng cha dén c¢6 do chdéi

L =L o 98574021 (ors 29 capur.

5.  3,14.0,175°
Bai 12.5: Mot den huynh quang dai L = 1,2 m ¢6 cong sudt 40 W vdi hiéu suat phat
quang M = 50 Im/W, dugc treo ¢ d6 cao h =1,45 m so v6&i bé mat lam viéc. Hiy tinh do roi tai
diém P trén bé mat lam viec thang goc véi dén va do roi tal diém Q trén bé mat lam viéc, cich
diém P mot khoang 1 = 1,67 m theo phuong nim ngang (coi dén khuéch tdn hoan toan).

Gidi: Truc hét ta xdc dinh quang thong chia

bong de
ng dén L

F = n. P = 50.40 = 2000 Im /

Cudng d¢ anh sdng

N\
I £ 2000 _ o012 ¢d v
, = = = J2e
*T925L 92512 h g
1,2 l
B= arctg~Lh—l = arctg 1,—45 =0,69 rad. > Q _

4—1‘>|

= cosPd = 0,77 va sinP = 0,637,

! 1.67 Hinh 12.9. Tinh todn do roi vdi
¥ = arctg — = arctg —— = 0,855 rad, ngudn sang dudmg bai 12.5.
h 1,45 .
=> cosy =0,656;

D6 roi tai diém P trén mat phing lam viéc thing goc véi dén
I. L.h I. . . -
=_t + ) = —= (sinf.cosp +B)
' 2h(L2+h2 X Zh( broosp +f
180,12 12.1,45
E,= 2 2
2.1,45 (1,2° +1,45%)

+0,69)= 7347 Ix;

Do roi tai diém Q

E,=E,cosy =7347.0,656=48,17 Ix.
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Bai 12.6. Moét den huynh quang ma hiéu TFP36 dai L = 1,2 m duge treo & dd cao h
=1,45 m so v6i b€ mat 1am viéc. Hay tinh do roi tai diém P trén bé mat lam viéc thang géc v6i
dén va do roi tai diém Q trén bé mat lam viéc, cdch diém P mot khodng 1 = 1,67 m theo phuong
nam ngang.

Gidi: Theo ma hiéu clia den ta xdc dinh cdc tham s6 : cong suit P = 36 W, quang thong
F = 3450 Im (bang 45.pl) [1]
Cudng do sang cia dén

_ F 3450
T986L 9.86.12

=291,58 cd

[

L _ aretg 12 = 0,69 rad. = cosPp =077 va sinf = 0,637

= arctg — =
b & h 1,45

: 1,67
= arctg — = arctg —— = 0,855 rad, = cosy =0,6356
Y 2 ; gl 45 Y

El

Do roi tat diém P trén mat phang lam viée thing géc voi dén

I. Lh |

E, ==X 4+ PB) = X (sinP.cosp +[3)

: 211(L2+h2 & 2h( hcosp +p
291,58 1,2.1,45

E, = z 3
2.1,45 (1,2 +1,45%)

+0,69)=11891x

Do roi tai diém Q
E,=E, cosy =118,9.0,656=7795 Ix.

Bai 12.7. Mot ngon dén gbém 2 béng huynh quang ma hieu F36W-C-W-DTS dai
L = 1,2 m dugc treo & do cao h =1,55 m so véi bé mat 1am viec. Hdy tinh dé roi t;ai- diém P trén
bé mat lam viéc thdng géc v6i den va do roi tai diém Q trén bé mat lam viée, cdch diém P mot
khoang / = 2 m theo phuong ndm ngang.

Gidi: Theo ma hiéu cla dén ta xdc dinh cdc tham s6 cong suit P = 36 W, quang thong
F = 2850 Im (bang 45.pl) [1].

Cuomg d¢ sdng cla dén

F 22850

986.L 9,86.12

=481,744 cd

4

B = arctg % = arclg 1—13%5- = 0,06 rad. = cosf = 0,79 va sinf3 = 0,61
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2
Y= arctg_-!- = arctg —— = 0,911 rad, => cosy =0,61
h 1,55

D0 roi tai diém P trén mat phang lam viéc thing gée véi dén

L Lh

" 2h L? +h?
48174, 12155

2.1,55 (1,2° +1,55%)

1.
+B) = ; (sinf.cosp +B)

+0,66)= 1776 1x;

p

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 duge treo & do cao

h = 1,5 m so v&i b& mit lam viéc. Hay tinh d6 roi tai diém P trén bé mat 1am viéc thing géc véi
diém O (ndm giffa A ba B) cdch ddu A cia dén mot doan / M,=% va do roi tai diém Q trén bé
mit 1am viéc, cdch diém P moét khoang ! = 1,6 m theo phuong nam ngang.

Gidi: Theo ma hiéu ciia dén ta xdc dinh

cdc tham s6: cong sudt P = 36 W,

quang thong F = 2850 Im (bang 45.pD) [1]

Cuong do sdng cla dén

L=—t - 289 4087
9861  9.86.1,2

Ta coi nhir dén dugce chia thanh 2 phan:

. . e v il L 12
nira thir nhit cé chiéudai L, = g = 3 =04 m Hinh 12.10. Tinh todn do roi véi

ngudn sang dudng bai 12.8.

nrathithaidai L,=L-L,=12-04=08m

0’: = 0,26 rad. = cosf} = 0,966

L,
B, = arctg—h- = arctg

]

B, = arctg Ehz_ = arctg %%8 = 0,49 rad. = cosp3 = 0,882

¥

l 2 .
= arctg —- = arctg —— = 0,911 rad, = cosy =0,61;
YEACE = A oS !
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Xac dinh cdc thanh phén do roi

I, h .

Bao =5 (g = 2087 O4LS 06 4001 1x
2h L% +h? 2.5 (0,4° +1,5%)
I, h .

Epoy == (_W_Iz‘? +8,) = 240’8?( 02’8 1.5 ——+0,49)= 72,68 Ix
2h L% +n? 21,5 (08° +1,5%

b6 roi tai di€m P: B, = E,+E,, = 40,91 + 72,68 = [13,59 Ix
D0 roi tai diém Q
E,=E.,cosy =113,59.0,61=77,69Ix.
Bai 12.9. Mot dén huynh quang ma hiéu TFP36 dii L = 1.2 m dude treo & dé cao
h = 1,5 m so v6t bé mat 1am viéc. Hiy tinh do roi tai diém P twén bé mat lam viéc thing géc voi

. 2 - - - a - - L - -~ - - A -
diém O ( nam ngoai doan AB) cich ddu A clia dén mot doan 1, = 3 va do roi tai dieém Q wrén

bé mat 1am viée, cich diém P mot khoang 1 = 1,6 m theo phuong nim ngang.

O A B
= | )

Hinh 12.11. Tinh todn do roi v6i
nguon sdng duding bai 12.9

P

Gidi: Theo ma hi¢u clia dén ta x4c dinh cdc tham s6: cong sudt P = 36 W, quang théng F
= 2850 Im (bang 45.pl} [1]

Cuong do sang cua dén

L= - 280 o 87cd
986L 98612

Ta cot nhu dén dugc chia thanh 2 phén:

nira thit nthat c6 chiéu dai dang tri L= L = 12 =04m

3

3
ntta thi hai dai L,=L+1,=12+04=1,6m

L
B, = arctg # = arctg : = 0,26 rad. = cosp = 0,966
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L, 1,6
B, = arctg o = arcig s = 0,82 rad. = cosp3 = 0,683

{ 2
= arctg — = arctg — - = 0,911 rad, = cosy =0,61;
¥ 8h 31‘55 Y

Xic dinh cdc thanh phin do roi

I L.h 4087 04.15
E,em:_t(kgl > +B|) = 240, ?( 024 3 +0.26)=40.9l Ix
2h'L2+h 215 (047 +15%)
I, L,h 4087 16.1,
Bpo= ot (2P py 2 24087 LODD gy 10571k
2h L, + 1 215 (167 +1,57) |

D6 roi tai diém P: By =E,,- Es, =105,71- 43,61 = 64,8 Ix
Do roi tai diém Q ‘
E,=E,cosy =6438.0,61 =4432Ix.

Bai 12.10. Hai dén huynh quang ma hiéu TFP36 dai L = 1.2 m dugc treo néi ti€p nhau
& do cao h = 2 m so v6i bé mat 1am viéc. Hiy tinh d¢ ro1 tar diém P trén b& mat 1am viéc thang
g6c v6i diém ti€p gidp clia 2 ddu béng den va do roi tai diém Q trén bé mat lam viée, cach diém

P mot khoang 1 = 2,6 m theo phuong ndm ngang.

A 0 B

|3

Hirh 12.12. Tinh todn d¢ roi v6i ngudn sdng dudng bai 12.10.

Gidi:
Theo ma hiéu cia dén ta xdc dinh cdc tham s&: cong sudt P = 36 W, quang thong
F = 2850 Im (bang 45.pl) {1]
Téng chiéu dai clia ca hai béng den
Ly =2L=212=24m

Cudng do sdng clia dén
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| 2.3450

=291,58 cd

L= =
© 986L 98624

B, =B, =arctg % = arctg 1~23 =0,54 rad. = cos[} = 0,86

y = arct I = arct 26
gg g 5

=0,915 rad, = cosy = 0,61;

Do roi tai diém P trén mat phing 1am viéc thing géc véi dén

I

E.o = Ewo _4'2";;(1'2':?

L.h

29158, 122

+0,54)= 71,55
22 (1,27 +42%

E, = Bao +Ego = 71,55 + 71,55 = 143, Ix;

D6 roi tai diém Q

E,=E,cosy =143,1.0,61 =87251x.

Bai I12.11. Thiét k€ chiéu sidng cho mot nha xudng cd kich thude axbxH 1a 18x8,5x4m.

Coi trin ¢6 mau trang, tudng mau vang va san trai plastic.

Giai: Theo bang 12.7 ta chon do roi yéu cau cho phong hoc 1a E,. = 100 Ix. Theo biéu
dé Kruithof tng vdi do roi 100 1x nhiét do mau cdn thiét 14 3000 “K s& cho moi trudng sdng tién
nghi, viy ta chon dén huynh quang kiéu F36W-C-W-DT3 dai 1,2 m véi quang thong F = 2850
Im ¢6 nhiét dé mau 3000°K va cht s& hoan mau IRC = 85, cang suat P, = 36 W (bang 45.pl).

Chon lozi dén déi
ngam trong trdn (2x F36W-C-
W-DT8) ¢é hiéu sudt n = 0,6,
Gia thist chiéu cao clia mat
bang lam viéc 1a h, = 0,8 m,

xdc dinh chiéu cao treo dén:
h=H-h, =
=4-0,8=32m;

Chon ty s6 L/h=1,5
(bang 12.6.4)

Khoang cdch giita cic
dén L =1532=48m,
chonL=45m.

1,25

«— 18 »

2,25

Hinh 12.13. Mat bang chiéu sing bai 12.11
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Ta b& tri 3 hiing dén theo chiéu doc va 4 hang theo chiéu ngang (hinh 12.13)
Nhu vay khoang céch theo chidu ngang La L, = 3 m va theo chiéu doc la L, = 4,5m;

Kiém tra theo diéu kién:

h<q<l‘_‘j va L. ﬁp{L“‘
3 2 32
4,5 4.5 3 3

o225 — vi 2<125< .
3 3 2

Vay dim bao yéu cdu vé do déng déu cita chiéu sdng.
S6 lugng dén t6i thiéu sé 1a N,,= 12:
He s6 khong gian

_ ab 18.8,5 _
h(a+b) 32(18+83)

ky

Can ci vao dac diém clia néi that chi€u sang ¢6 thé cot he s6 phan xa cta trdn, tudng va

san tuong g 13 70:50:30. Tra bang 47.pl{1] phu luc 1ing v&i cAc hé s phan xa dd néu va h¢ s
khong gian 1,76 ta tim dugc hé 56 lgi dung k,; = 0,455;

342

He s& du trit iy bing k, = 1,2
Xic dinh quang thong téng

p o ExSKa _ 100188512  onc oo
=7 Mk 0,6.0,455 o

56 lugng dén can thiét
L
chon N=12=N,,=12
Vay s6 lugng dén thuc chon s€ 1a 12 deén.
Do roi thue &

_FyNinky, _ 2285012060455 _ 14\ 5y o p
abk, 18.8.5.12

E

Nhu vay hé théng chi€u sidng dam bdo yéu cau thiét ké.



3.BAI TAP

12.1. Mot ngon dén dién 150 W/220V treo d d6 cao 1,65 m so vdi bé mat lam viéc,
phat quang theo moi hurdng vdi F = 2200 Im. Hay xdc dinh: O

a- Do roi trén bé mat lam viéc tai diém 1 thang géc véi dén F} o

b- D¢ roi tai diém 2 c4ch diém 1 1a 1,2 m theo phuong ném h
ngang L

c- Do chéi clia quyén sdch tai diém 2, biét p = 0,75, lie | » 2

d- Pat béng dén trong qua cdu thuy tinh m& ¢6 dudmg kinh 12
0,27 m véi he s¢ truyén sdng t = 0,85, xdc dinh do chdi clia qui cdu nay.

12.2. Mot ngon dén dién gébm 2 béng den soi d6t 60 W/220V treo ¢ do cao 1,45 m
so v6i bé mit 1am viéc, phdt quang theo moi hudng véi F = 2x740 Im. Hay xdc dinh;
a- Do roi trén bé mit lam viéc tai diém | thing géc voi dén

b- D6 roi tai diém 2 cdch diém 1 1a 1 m theo phuong ndm ngang.

c- Do chéi clia bé mat tai diém 2, bigt p = 0,75.

d- Dit béng deén trong qua cdu thuy tinh m& ¢6 dudng kinh 1a 0,32 m v6i hé s& truyén
sdng T = 0,85, xdc dinh d6 chéi cha qua cau nay.

12.3. Mot ngon dén dién gdm 1 béng dén Halogen 300 W/220V treo d do cao 3,2 m so
véi bé mat 1am viéc, phat quang theo moi hudng véi F = 68000 Im. Hiy xdc dinh:

a- Do roi trén bé mit 1am viec tai diém 1 thing géc vdi den.
b- Do roi tai diém 2 cich diém 1 13 5 m theo phuong nim ngang.
¢- D¢ chéi cha bé mat tai diém 2, biét p =0,65. .

12.4. Mot ngon deén dién gém 2 béng dén Halogen 80 W/220V treo & dd cao 3 m so véi
bé mit Jam viéc, phdt quang theo moi hudng véi F = 2x5400 Im. Hiy xdc dinh:

a- D6 roi trén bé mat lam viéc tai diém 1 thang géc véi dén,
b- D6 roi tai diém 2 cach diém 1 1a 5 m theo phuong nim ngang.
¢- Do chéi cha bé mat tai diém 2, biét p = 0,65.

I12.5. Mot dén huynh quang dai L = 0,6 m ¢6 cong suat 20 W vdi hiéu suat phdt quang
n = 55 Im/W, dugc treo & do cao h =1,5 m so v&i bé mat 1am viéc. Hay tinh do roi tai diém P
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trén bé mat lam viéc thang géc voi den va do roi tai diém Q trén bé mit 1am viéc, cach diém P

mét khodng 7 = 1,6 m theo phuong nim ngang (coi dén khuéch tdn hoiin toan).

12.6. Mot dén huynh quang ma hiéu F36W-C-W-DT8 dai L = 1,2 m duoc treo d do cao
h =1.64 m so v6i bé mat lam viéc. Hiy tinh d6 roi tai diém P trén bé mat lam viéc thing géc véi
dén va do roi tai diém Q trén bé mat 1am viéc, céch diém P mot khodng /= 2 m theo phuong nam

ngang.

12.7. M6t ngon dén gém 2 béng huynh quang ma hiéu F18W-C-W-DT8 dai L = 0,6 m
dugce treo 0 d9 cao h =1,66 m so véi bé mit lam viéc. Hay tinh do roi tai diém P trén bé mat lam
viéc thang gbc v6i den va do roi tai diém Q trén bé mat 1am viee, cich diém P mot khoang

{ = 1,8 m theo phuong nim ngang.

12.8. Mot dén huynh quang ma hiéu Philip.65 dai L = 1,2 m duoc treo & dé cao h = 1,8
m 50 véi bé mat lam viéc. Hay tinh do roi tai diém P trén bé mat 1am viéc thing géc véi diém O
cidch dau A cua dén mot doan /., = 0,3 m va do roi tai diém Q trén bé mat lam viéc, cich diém
P mot khoang / = 2,2 m theo phuong nim ngang.

{2.9. Mot den huynh quang mi hiéu Philip.1 10 L = 1,2 m dugc treco 3 dé caoh = 1,8 m
so v6i bé mat 1am vigc. Hiy tinh do roi tai diém P trén bé mit 1am viéc thing géc véi diém O
(nam ngoai doan AB) cdch ddu A clta dén mot doan /,, = 0,65 m va do roi tai diém Q trén bé
mat lam viéc, cdch diém P mot khoang ! = 2,2 m theo phurong nim ngang.

12.10. Hait den huynh quang mai hi¢u FI8W-C-W-DT8 dai L = 0,6 m dugc treo néi tiép
nhau & d6 cao h = 1,7 m so vdi bé mit lam viéc. Hiy tinh do roi tai diém P trén bé mit lam viéc
thing goc véi diém ti€p gidp cla 2 ddu bong den va do roi tai diém Q trén bé mat 1am viée, cich
diém P mot khodng / = 1,6 m theo phuong nim ngang.

12.11. Thiét k€ chiéu sdng ndi thit cho mot co sO ¢6 kich thude va dac diém cho trong
bang. S6 li¢u lay theo chit cdi cha tén ngudi thiét k€: Chit cdi ddu tién cha tén Ho lay theo cot 2;
Hai chit cdi clia tén dém ldy s6 lieu & cot 3 + 4: Hai chit c4i ciia Tén tmg véi 56 ligu & cdc cot 5
va 6.
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Béng I. 86 liéu thiét k&€ chiéu sing

Alpha . Kich thudc , m
be Dac diém ndi that
a b H h,,
1 2 3 4 5 6
A Van phong 18 12 -39 0,8
A Phong thigt k& 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 Gidng dudmg 17 95 4.1 0.9
D Phong thi nghiém 21 10 4.5 0.8
b Phong chdy 26 12 398 0,83
E Phong doc 18 8.6 3,86 0.84
£ Giéng dudng 24 12 4,12 0,85
G Nha xuong 22 i3 3.88 0.8
H Van phong 15.8 8.6 4,5 0,81
I Phong thiét k&, v& 22.5 9 3.7 0,82
K Phong chd 21.6 8.5 4,12 09
L Van phong 23 12.6 4,08 0,78
M Phong thiét k&' 26.8 13,5 4,33 0,76
N Phong tranh 21 10 395 0.83
O Phong doc 20 9.6 3.88 0.8
-G Phong chd 19 8.5 3,78 09
O Phong doc 18.6 8 4,08 0,84
P Ging dudng 17.5 12 4,15 0.85
Q Nha xudng 20.5 11 472 0.84
R Giang dudng 22 10,8 4,5 0,82
S Nha xudng 24.6 117 4,18 0,8
T Nha an 232 124 3.86 0.8
U Phong che 16.7 11.8 3.96 0.83
U Phong doc 18.6 9.6 4.08 0.81
v Giang dudmg 23.6 10 4,36 0,815
X Nha xudng 24 12.4 452 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 dudi géc do an toan
1.1.1. Mang dién don gian

a. Cham vao 2 cuc cua mang dién don gian

Dong dién chay qua cd thé ngudi khi cham vao 2 cuc ciia mang dién don gian

I, =— (13.1)

trong dé: U — dién 4p clia mang;
R, — dién trd co thé ngudi.
b. Cham vao 1 cuc cia mang dién don gidn cd trung tinh cach Iy véi ddt

Dong dién chay qua co thé ngudi

U
I, =——= URy = Y , (13.2)
R R,R ;+R,) 2R, +R,
trong dé: R, — dién rd cdch dién ;
R, —dién tr& trong duong ciia mang song song:
Rogh (13.3)
e R, +R, '
Trong trudng hop dién trd cdch dién bi hong R, =0
I, =2 (13.4)
* 2R,
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¢. Cham vao mang dién don gidir | ddy ¢6 trung tinh néi dar

Dong dién chay qua co thé ngudi

I“**':Iling:R R +RUR111 +R,R (13:3)
ny ng T~ d Y J-
Do R, nhd hon rit nhiéu so v6i R, va R,, nén ta c6 thé viet
U
I, = R, (13.6)
R, — dién 1r& clia he thong noi dat;
R, - dién urd cich dién cha day déan;
R, — dién tr& co thé ngudi;
R,, —dién trd tuong duong cliia mach song song:
R, - Ruf)
Rng + R,
d. Cham vao day ngudi ciia mang dién 2 ddy trung tinh néi ddt
* (J ché do 1am viéc binh thudng
Dong dién chay qua cd thé nguoi
| =%§=~IE—Z‘“’ (13.7)

trong dé: I, — dong dién 1am viéc ;
R,, - dién tr& clia doan day tinh tir ngudn dén diém ti€p xdc.

* Trong trudng hop cé ngdn mach xdy ra & thoi diém tiép xdc thi dién 4p trén day trung
tinh bdng mot phan hai dién dp pha bdi vay dong dién chay qua co thé ngudi lic nay la
U

I, =07 13.8
T (138)

1.1.2. Mang dién 3 pha
a. Mang dién 3 pha trung tinh cach ly

Dong dién chay qua co thé ngdi khi ti€p xiic vdi 1 pha
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L]0

o= Y (13.9)
¥ 3R, +R,
Bién tré cach dién téi thidu
Ry= i—U—3Rng (13.10)

g
Trong trwong hop 6 ngan mach 1 pha néu cham vao pha lanh thi gid tr1 dong dién chay
qua co thé ngudi Itic nay sé tang lén can 3 1dn & ché dé mang dién lam viéc binh thudng.

b. Mang dién 3 pha trung tinh néi dat

Dong dien chay qua co thé ngudi khi ti€p xic véi 1 pha

= (13.11)
R, +R,
R, dién tr& cha hé théng ndi dat
DoR,<<R,nén *
Uy
Ly = (13.12)

1.2. Tinh toin hé thong ndi dat bao vé

1) Xdc dinh trd ndi dat theo yéu ciu

Dic diém mang dién R, Q
Mang cao 4p véi L> SO0A 0,5
Mang cao dp véi I, <500A 4
Mang cao ip 250
Rs= 1
Noi dat chung cho c4 2 mang cao dp va ha dp . 125
Rs= I
Tba ti¢u thu c6 S, 2 100 <4
Tha tieu thueé §, <100 <10

2) bién tr& néi d4t nhan tao

Néu ¢6 thé tan dung duge dien rdr ndi dat ty nhién R,, thi hé théng ndi d4t nhan tao sé
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chi phai xay dimg véi dién trd R, 1a
Rln 'Rd

=—" < 13.13
" Rln - Rd ( )
3) Chon coc va xdc dinh dién trd chia chiing
Loai cuc tigp dia Sa dé Biéu thiic
Coc tron dudng kinh d dai 7 cm.,
dong sdu H H
h=H+ % h Ry =
P n2 Ly dhtl
2nd d 2 4h-1
12 (13.14)
Thanh det rong b dai L cm h
0 R P 2
" 2n!  bh
I a .
L (13.135)

Néu diung thép géc ban rong b thi thay vao biéu thiic gid tri d =d,, =0,95b;
Dién trdr sudt clia dat p = p,,. k;;

Po- dién trd suat ciia dat do & diéu kién chudn ;

k. —-hé s6 phu thudc vao diéu kién do.

4) So bo xdc dinh s8 lugng coc

R
n = ﬁ (13.16)

nt

5) Pién trdr clia he théng ndi d4t nhan tao ¢6 tinh den thanh ndi

Rlnga 'Rn 1
R, =— "t (13.17)
R'nga -R nl
R’,- dién trd thanh ndi c6 tinh dén hé s sit dung
R
R, = (13.18)

nga

R, - dién tr& thanh ndi xdc dinh theo biéu thite (13.15) ;
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MNaga he $6 sit dung cha thanh n6i ngang phu thude vao ty s6 7, /1 va s6 lugng coc n, ;
{, — khoang cach giira coc.
6) Xac dinh s& lugng coc chinh thie

e e (13.19)
Tli.‘LK:an.[ N

Mo - h€ 5O sUr dung ciia coc phu thude vao ty s6 7, / va s6 luong coc n,.
7) Kiém tra hé théng ndi dat theo diéu kién 6n dinh nhiét

Tiét dién t6i thi€u cha thanh noi

F

. :[“’ﬂ. (13.20)
min k N
C
trong d6 : 1" —dong ngén mach 1 pha chay qua hé théng néi dat, A;
t, —thai gian ton tai clia ddng dién chay trong dat s;
C —h¢ s6 phu thudc vao vat liéu 1am tiép dia (d6i véi thép C = 74).
Di€u kién 6n dinh nhiét 1a 12 F,,, <F, = ab mm’.

1.3. Bdo vé ndi day trung tinh

Dong dién chay trong mach khi ¢6 néi day trung tinh

U
M=_—t 13.2]
X Z,+2Z, ( )
trong dé : U, - dién ép pha ;
7., Z, - dién tr& day pha va day trung tinh.
Dign dp luu trén day trung tinh
U, .Z
U =71= —f%o_ 13.22)
k z'() | Zi- + ZU (
U, Z U,
NeuZ, =Z,thi U,;= =% -1 1323
= Zy =g vz, 2 ( )

1.4. Noi dat lap lai

Dong di¢n chay qua cdc dién trd n6i dat khi c6 hién tugng cham masse trong trudng hop
<0 noi dat kap lai
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U

I, =—"77— (13.24)
Ry +Ry,
trong dé : U, - dién dp trén vo thiét bi ;
R, dién trd cua hé thong ndi dat chinh tai nguén (tram bién ap) ;
R,; - dién trd noi dat 1ap lai.
Gié4 tri dién dp tai diém trung tinh U, va trén vo thiét bi U,
U, =R, = YRy (13.25)
Ry +Ry;
U,=R,.I, = UiRy, (13.26)
Ry + Ry
. U U,
khiR, =R, thiU,=U,= =% = =t
di 42 Ly 2 2 4
Vi tri X noi dién ap dat gid tri O
=Yl (13.27)
U, +U,

{ — chién dai doan day tit nguén dén thiét bi.

Dién trd cia he thong ndi dat 1ap lai thudmg 1én hon dién trd clia hé théng ndi dit bao vé
1 cap

R, 22 0,5 4 10
R, 4 10 30

2. BAI GIAI MAU

Bai 13.1. Hiy xdc dinh dong dién chay qua co thé ngudi khi cham vio 2 cuc clia mang
dién don gian 220V, biét dién tré clla co thé ngudi 1a R, = 1,25 kQ

Giai: Dong dién chay qua co thé ngudi dugc xdc dinh theo biéu thite

o= = 22 176mA.
= TR, 125

ng

Bai 13.2. Hay x4c dinh dong dién chay qua co thé ngudsi khi cham vao 1 cuc clia mang
dién don gian 220 V trung tinh cach ly, biét dién tré cach dién 1a R, = 22 k) va dién trd co thé
ngudi 1a R,, = 1,25 kQ. Danh gid mic do nguy hiém.
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Gidi: Dong dién chay qua co thé ngudi duge xdc dinh theo biéu thic

LU 220
" 2R, +Ry 2125+22

=8,98mA

Nan nhan di bat ddu kho cilr dong.

Bai 13.3. Hay xdc dinh dién trd cdch t6i thiéu d€ ddm béo an toan khi bat ngd cham vao
mang dién don gian 220 V ¢6 trung tinh cich ly, coi dién trd co thé ngudi bing 0,85 kO .

Gidi: Dién tr& cdch dién 16i thiéu 1a dién trd ma dim bao dé néu cham vao thi dong di¢n
chay qua co thé ngudi s€ phai c6 gid tri nhd hon tri s6 an toan 12 10 mA

R, = —2R,, =220 5085=203ka.
10

ng
Bai 13.4. Hiy xdc dinh dong dién chay qua co thé ngutti khi cham vio day nguoi clia
mang dién don gian 220V vdi trung tinh noi dét, biét dién trd clta mang dién tir nguén dén diém
ti€p xiic 12 Ry = 0,95 Q, dong dién lam viée chay trén dudng day 1a I, = 9,5A, dién tr& co thé
ngudi R, = 1,25 kQ .

Gidi: Trude hét ta xdc dinh do roi dién dp trén day trung tinh
AU =I,.R, = 9,5.0,83 = 7.88V
Dong dién chay qua cd thé ngudi ¢6 gid tr

AU T8 aima.
"R, 125

ng
Bai 13.5. Hay xé4c dinh dong dién chay qua co thé ngudi khi cham vao day nguoi cla
mang dién don gidn 220V véi trung tinh ndi dat, biét dudng day tir nguén dén didm tiép xuc
duge lam bing day A-25 (r‘,; 1,28 va x, = 0,35 Q/km) chiéu dai / = 0,65 m, Phu téi cusi dudng
day 12 S =545 kVA, dign tro co thé ngudi R, = 1,25 kQ .

Gidi: Trudc hét ta xic dinh dién tr& ciia dudng day

Z=Z,1= 12 +x2 1=1128? +0,352.0,65=0,862 O
Dong dién lam viéc chay trong mach

3 :
[ => 3100 5 oA,
U 220

Hao t6n dién dp trén day trung tinh

AU=1,Z=24770862=2137V
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Dong dién chay qua co thé ngudi & ché d lam viéc binh thuong
oAU 2137

e -—— = |7,ImA.
* R 1.25

[T
Bai 13.6. Mot mang dién don gian 220 V trung tinh né1 dat cung ¢ip cho phu tai cong
suit 9,35 kVA. Hiy xdc dinh dong dién chay qua co thé ngussi khi cham vao day ngudi o ché do
lam viéc binh thudng va ché do su ¢ ngan mach, biét dién trd cha dudng day 1a R, = 0,42 Q,
dién tré co the nguwoi R, = 1,35 kQ .
Gidi: Trudc hét ta xdc dinh dong dién o ch€ do tam viéc binh thudng

S5 B0 _psa

T U 220
bo roi dién dp trén day trung tinh
AU =1,.R,=42,5.0,42 = {786V
Dong di¢n chay qua co thé ngudi & ¢hé do lam viéc binh thubng
_au _ 17,46
" R 1.35

ng

=132mA

Dong dieén chay qua co thé ngudi & ché do sy c6 ngan mach

I.= Y = jzﬂ =846ImA .

Bai 13.7. Mot mang dién don gidn 127 V trung tinh néi dit cung cdp cho phu tai cong
SUAT 6,25 kVA. Hily xdc dinh dong dién chay qua co thé ngudi khi cham vao day ngudi & ch€ do
Jam viéc binh thuong va ché do sir cd ngdn mach, biét day trung tinh 13 loai A-25 ¢6 chicu dai
[ = 326 mét, dién 1rd co thé ngudi R,, = 1,15kQ .

ng
Trude hét ta xdce dinh'dién tro cua dudmg day

Z=Zyd =} +x21=1,28 +0352.0,326= 0432 O

Dong dién lam viéc chay trong mach

S _625.10°

=—= =4921A;
8] 127

Iy

Hao ton dién dp rén day trung tinh
AU=1,.7=4921.0432=2129 V

Dong dién chay qua co thé ngudi & ché do lam vieée binh thudmg
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L, =2V _ 2129 e sima
*TR, L5

nL

o

Dong dién chay qua co the ngudsi & ché do su ¢6 ngdn mach

1Y —_@—sszzmA
* 2R 2115

ng

Bai 13.8. Hay xdc dinh dong dién chay qua cd thé ngudi khi cham vio | day pha cla
mang dieén 3 pha 380V trung tinh cich ly & ché¢ do lam vigc binh thudng va ché do sy ¢6 ngan
mach ¢ mot pha khéc, bift dién tra cdch dién R, = 45 kQ va dién trd co Lhé ngust 1A 1,25 kQ.

Gidi:

a. Dong di¢n chay qua co theé ngudi khi cham vao | day pha & ched do lam viee binh
thudng

= U320 13,54mA .
f 3R, +R, 3.125+45

b. Khi c6 sir¢6 ngan mach & mot pha nac do thi dien dp ciia cdc pha con lai & tang lén
V3 lanvi vay lic nay dong dién chay qua co thé ngudi cd gid trj

_ 343U, 343200
" 3R, +R, 3125445

Bai 13.9. Hiy x4c dinh dién trd cdch dién t6i thidu R, d€ dim bao an toin cho nguoi
khi cham vao day pha cia mang dién 3 pha trung tinh cich ly, coi dién 1t co thé ngudi 13 0.85
k€.

Gidi: Gid tri t6i thi€u clia dién trd cich dién

R, =Y _3p —%—3085 63,45kQ2.

wd T Sty
g

‘Trong thyc 1€ v6i do du trir nhit dinh gid tri R, thudng phai [6n hon nhiéu ldn.

Bai 13.10. Hay tinh todn né1 ddt cho tram bién dp cong suat 320 kVA dat trén mot khu
dit ¢6 dign tich 5,6x8 m, dién trd cia h¢ théng 1i€p dja 1r nhién 1a R, = 45 Q, dién ¢ sudt ca
dat la p, = 0,45.10°CQ.cm do trong diéu kién 4m udt (k=2 va k,,, = 3); Cuting d6 dong dién
ngan mach mot pha chay qua hé¢ thong tiép dia [a I'',= 360A, thdi gian t6n tai clia dong ngén

mach lat=1,5 giay,

e
"
N



Giai:
Nhir dd biét, dién tré ndi dat cho phép ddi vai tram bién dp co6 cong sudt >100 kVA la
R,=4 Q. Trudce hét ta xdc dinh dién trd 1€p dia nhan 1ao '

R, R 43.
n d o 4.:)4 :4'399
454

Rnl"’
R.-R

th d

Chon coc 1i€p dia bang thép tron dai 7 = 2,5 m, dudng kinh d = 6 ¢cm déng sau cach mit

dat h = 0,5 m. Bién trg 1iép xiic ¢la coc nay ¢d gid 1y

=50+ 230 175 cm;

b | =

Chiéu sau trung binh clia coc h, =h +

K o 4h,, +1 tooo2
—_ LanU (ln2—f+l] ih ) 20451(.] (In.... SU+l|n4l?S+250):25,39 QO
d 2 4h, 1" 2314250 6 2 4175-250

[T

2ri

So bo chon s6 luong coc

R.. 2539
= = =58 chonn=6coc

n=
R 439

n.l

86 coc nay duoe déng xung quanh tram bién &p theo chu vi

L=2(56+8)=272m

Khoing cdch trung binh gitta cdc coc la 1, =Lm =272/6 =453 m;

Tra bang 49.pl. [1] tng véi ty & 1/f = 4,53/2,5 = | .81 va so luong coc la 6, ta xdc dinh
dugc hé $6 1oi dung cia cdc coc tiép dia ta n,,, = 0,72, 56 loi dung ctia thanh néi 1,,,=0.47. Chon

thanh néi ti€p dia bang thép ¢é kich thude bxc = 50x6 cm. Dién trd tiép xdc cha thanh ndi ngang

k.. 2 2 2
R, = nga Po 0 2L 3.045.10° I 2726 910
2L b.h 2 3,14.2720 3.50

Pién g thue t€ cua thanh né1 ¢ xét dén hé s6 loi dung 1., 14

R 9l
Rpu= = =——=19340
N n ['Igii 0’4?

Pién trd can thiét clia hé thong 1i€p dia nhan tao ¢é tinh dén thanh nét ngang va dién trg

ti¢p dia tw nhién {a
Ry Ry, _ 1934439 o oo

lQ,I'll =
R...-R 19,34 — 4,39

A1) nt

S6 lugng coc chinh thiic 1a
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R.. 25.39
n,= - — = —-- = 6,2 coc chonn, =7 coc.
rl\"‘l.' R nl 0,?2.3,68

Kiém tra d¢ on dinh nhiét ctia hé thong tiép dia

Frw= 11" Ve L 160, NE
Cl 74

=596 <8, = 50.6 =300 mm’

Vay hé thong ti¢p dia thoa man vé diéu kién on dinh nhiét.

Bai 13.11. Hiy tinh todn n6i dit lap lai cho mang dién ha dp duge cung cdp tir tram bién
ap cong sudt 50 kVA, dién ud sudl cla dat ia p, = 2.10°Q.cm, do trong diéu kién am v (k=2
va kng:i = 3}-

Gidi: Nhu di biét, dién 16 ndi dédt cia tram bién 4p eéng suat nho hon 100 kKVA 1a 100,
do d6 dien trG ndi dat 1ap lai cho phép 16n hon dién trd ciia hé théng ndi dat ciia tram bién dp
mot cap, tirc la R;=30 Q.

Chon coc 1i€p dia bang thép tron dai / = 2,5 m, dudng kinh d = 6 cm déng sau cdch mat
dat h = 0,5 m. Di¢n trd tiép xiic cua coc ndy ¢6 gid tri _

Chiéu sau trung binh ctia coc hy, = h + f_’ =50+ 9= 175 ecm;

2 hy, +/ 4
o KexPo 2 1 ahy ) 2210 2250 1, 4.175+250

LK - - 3] - n )= 1 12,83 Q
- 2t d 2 4h,~!" 2314250 6 2 4.175-250

Sa bd chon s6 lugng coc

R, 11283

NN

R, 30

= 3,76 chonn=4coc

S& coc nay duge déng theo diy khoang cdch nhau bang chiéu dai coc, vay tdng chiéu
dai thanh ndi s€ la

L=3253=75m

Tra bang 49.pl. [1] ing véi ty 1¢ [/l = I va s3 luong coc 1a 4, 1a xdc dinh duoc hé 6 loi
dung cva cdc coc Liep dia 1= 0,69, s6 lgi dung cua thanh néi n,,, = 0,45. Chon thanh ndi 1iép
dia bang thép ¢6 kich thude bxe = 50x4 cm. Dién trd tiép x(ic cua thanh ndi
KngaPo 202 32.10° | 2.500°

R, = In==— = n T = 11366 Q;
2nl,  bh 2314500 550

Pién 1rd thue (€ caa thanh ndi cé xét dén hé 6 lgi dung n 1a
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R“

npa T

R,. 113,66
e o ST 2 252,59 Q)

g

0,45

Dién trd cin thiét cla hé thong tiép dia nhan tao ¢4 tinh dén thanh ndi ngang

R'J

R, Ry 252596630

m =

[

R, -

56 lugng coc chinh thic ja

Kiém tra do én dinh nhiét clia h¢ thdng tiép dia

N

Ny=

F

win

R

[

113,66

— oyl
=1

n..R,. 0693404

.
- 465, Y282
74

252,59 -30

=806<

=3404 QO

-=4,8 coc. Tachon s6 lugng coc 14 3

S,, = 50.4 = 200 mm’

in

Vay hé thong tiép dia thod man vé diéu kién on dinh nhiét.

Bai 13.12. Mot mang dién ha dp 380V dai 0,7 km, ¢6 day pha a day trung tin la 1a A-25
duge cung cip tir tram bién dp cong suat 180 kVA. Duong day ducc bao vé bai cau chay voi

dong dinh muc 1a I, = 30A. Hay tinh todn bao vé nol day trung tinh va xac dinh bi¢u dé phan

b6 dién 4p trén day trung tinh.

Gidgi: Can cit vio cong suat cla tram bién dp ta ¢6 thé xdc dinh duge dién trd cua hé

théng nSi dat chinh tai tram bién dp 1a Ry, = 4 Q va dién tro clia hé thong ndi dat lap lai & cudi
duong day 1a Ry, = 10 Q. Tra bang 17.pl. {1] xdc dinh dién 1r cia day dan

Day din

r, C3/km

xl:

7.

7=7,.4. Q) ‘

AC-25

1.28

0.35

—

.2 r
\/’n +x0 -

1287 + 035 =1.33

1.326.0.7 = 0.928

Trong trudmg hop chi ¢6 bao vé ndi dit don thudn thi khi cé ngan mach 1 pha cham

masse dong dién s& chay trong mach khép kin qua 2 hé thong tiép dia

U, 220

k _—
Ry +Ryp,

= —=1571A"
4+ 10

Dong dién nay khong thé lam cho cau chay tic dong vil, <30 A

Dong dién ngan mach mot pha

o _
IV =

oF

Z,+Z, 0928+0928

- =148A;
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Dong ngan mach mot pha nay 1én gin 5 lan dong dinh mifc cua cdu chay vi viy day

chay s¢ tac dong cat mach ra khoi ngudn bao vé an toin cho ngudi va thiét bi.
Gud 1ri dién dp luu trén vo thiét bi khi ¢é ngan mach cham masse

U= 1,"2,=148.0928=110V

U,
Khi ¢6 néi dat lap lai dong dién chay ”
trong dat
U, 110 ‘
Ry +Ryp  4+10 U/l, 0,16
L:[lxl
Gid tri di¢n dp luu trén voO 1hiét bi ldc nay Hinh 13.1. Bi¢u do phan ba dién dp

& 1 trén day trung tinh.
pa (<

U, =L R$=78610=786V
Gia tri dién ap trén diém trung tinh
U, =R, =7864=3142V
Vit diém X trén day trung tink noi dién dp dat gid i 0

__Ud 07 oo
U +U, 3142+786

3. BAI TAP

Bai 1. Hiy xiic dinh dong dién chay qua co thé ngudi khi cham vio 2 cue cia mang dién

don gian 220V, biét dién trd cia co thé ngudi 1A R, = 1.5 kQ.

ny
Bai 2. Hay xdc dinh dong dién chay qua co thé ngusi khi cham vao | cuc cia mang dién
don gian trung tinh céch ly, biét dién trey cach dien a R, = 20 kQ va dién rd co hé ngudi la R,
= 1,5 kQ). Panh gid muic d6 nguy hiém.
Bai 3. Hay xic dinh digén tr& cdch 61 thiéu dé€ dam bao an toian khi bt ngd cham vao

mang di¢n don gidn 220 V ¢4 trung tinh cdch ly, coi dién rd co thé ngudi bing 1,7 kQ.

Bai 4. Hily xdc dinh dong di¢n chay qua co thé ngudi khi cham vao day nguoi coa mang
dien don gian 220V véi trung tinh n6i dat, bigt duong day tir nguén dén didm 1i€p xiic dugce fam
bang day A-25 (r,=1.28 vd x, = 0.35 Q/km) chiéu dai / = 0,68 m. Phu tdi- cuoi dudng day 1a
S=75kVA,diéntrgcothé nguwdi R, = 1.3k .

ny
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Bai 5. 1y xac dinh dong dién chay qua co thé ngui khi chan vao § day pha clia mang
dien 3 pha 380V trung tinh cich ty & ché€ do a, lam viéc binh thutng va b, ch& do su o ngan
mach & mot pha khic, bigt dién & cach dién R, = 30 k€ va dién ¢ co thé nguai 1a 1,5 k.

Bai 6. Hay tinh toin néi dat cho tram bien dp cong sudt 250 kVA dat wén mot khu dat
c6 dién tich 7x8 m, dién 1rd ciia he thng 1iép dia ty nhién la R, = 27,6 €, dién trd sudt cua dat
3 p, = 1.24.10°Q.cm do trong diéu kién trung binh (k, .,.=1.5 vi k, ., = 2): Cudng d¢ dong dién
ngin mach mot pha chay qua he théng tép dia [a I'= 450A, thai gian 16n i cua dong ngan
mach la t =2 giay.

Bai 7. Hay tinh t0dn ndi dat 1ap lai cho mang dién ha dp duoc cung cdp tir tram bi€n dp
cong sudt S0 kVA, dién trd sudt cha dat 1a p, = 0,65.10°Q.cm do trong dicu kién am uat (k, ,.=2
\'E‘l k].n;_:a = 3)

Bai 8 Mot mang dién ha 4p 380V dai 0,82 km, c6 diay pha la A-70 va diy trung tinh la
A-35 dugc cung cép tir tram bién dp cong suit 560 kVA. Duong day duge bio vé boi cdu chay
véi dong dinh miic 1a I, = 40A. Hiy tinh todn bao vé ndi day trung tinh va xdc dinh bicu dé
phan bo dién dp trén day trung tinh.
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Phan 11
Thiét ké cung cap dién



Po6 an 1

THIET KE CUNG CAP DIEN CHO XUGNG SUA CHUA THIET BI

Thiét k&€ mang dién cung cidp cho mot xudng sifa chifa thist bi dién gém cdc thit bi (tir

1 dén 15) cho trong bang 1.1.btl, cong suat cha cdc thi€t bi (kW), kich thude cha phan xudng:

dai-réng-cao (mét). Ngudn dién cach nhd xudng mot doan 1, (mét). Do roi yéu cau ciia chidu

sdng phan xudng E,..(Lux) cho trong bang 1.2.btl, duge 14y theo chit cdi ddu tién cha tén nguoi

thiét k&. Hao 16n dién ap cho phép 1t ngudn dén diu vio cha cac thiét bi diing dién AU, = 2,5%.

Heé s6 cong sudt can nang 1én 1a cosgp = 0,93, Thoi gian hoan vén T,. = 8 nam, hé s6 khiu hao

thi€t bi k,, = 6%; Thoi gian sit dung cong suél cuc dai Ty, = 3500h. Cong suat ngdn mach tai

diém diu dién S, = 2,65 MVA; Thoi gian tén tai ca dong ngin mach t, = 2,5s. Hé s6 cong sudl

va hé s6 sirdung clia cdc thi€t bi cho trong bang 1.2.bil.

Bdng 1.1. btl. 56 liéu thiét ké cung cdp dién cho xuimg sira chita thiét bi dién

2 kthuéc | E.. | L Cong suat clia cdc thiel bi . kW

§HXb H|{Lux |mé| Ll |2]|3] 4 5 6 1 8 9 10 )1} 12 5 13 [ 14] 15
Af22x20(45| 100 |35 |3 (4| 4}F 3 | 12| 1 (065085 7 {283 1451287 |28
B|25x231 41 50 |40 135/ 3|4 |38 |2x1,2| I |065/0851657128(35|45|28]0 3.2
Ci26x2014.6] 60 | 50| 3 |35|3.5(3.2| 1.2 |2x]1 |065/085| 7 (2813 | 4 |28 7 |28
D|20x34} 5 | 100 | 62 |3.5(3.2|4.5] 3.8 |2x1.2)2x] |65/ 08565 | 2835|4528 |0 3
D24x22(4.3) 50 |55 132]3 |4 35| 1.2 12x1|065 O |45 |28 |35145116| 0| 4
E|26x28{4.2| 60 |45(3.5{3 | 4 |3.8|2x1.2| 1 |065/085|6.5|28 35| 4 |28]5 |32
G|24x28(4.5| S0 |50(35]3.6/45) 3 |2x12|2x1{ O (0835|6528 350451287 2.8
H|[23x26(4.3| 100 (40 |35(3.8| 4 | 3 {2x1.2) 1 |0.65(085| 6 |28 |35]45|28( 0 3
1]22x20(4.0) 100 [ 43| 3 |3.6/45] 3.5 [2x1.2| 2x1 10651085 | 5 128131 4 1287128
Ki25x2314,5| 50 |5413.5|3.6i45; 3 | 1.2 |2x1 | O | 08545 |28135/45|2817 |32
[L126x2014.6] 60 |47 |3.5) 3 145] 4 |2xL.2| 2x] |065| 085|165 |28 |35(45 | 18| 5 |28
M|20x34 (42| 100 | 32 |35|3.6/45| 3.5 2xi.2]l2x1 | O |O85{ 5 |28 |35/45|28 |7 | 3
N|[14x32[43| S0 [45] 3 {3.6| 4 | 3.8 |2x1.2| 2x] |0.65/ 085 | 65|28 |35 4 |28 |5 | 4
O 10x38|4.4| 100 {58 [3.5(3.6|45] 3 |2x12|2x1} O {085 |65 128 |4 145|287 |32
P|22x20(4.6| 100 (3513 4| 4| 3 |Ix1.2| | 065085 | 7 |28 |3 |45(28| 7|28
Q12x28|47| 50 (453 |4 (35 3 1.2 ! 1065(085] 5 1283145286128
R|26x20]48} 60 |50 | 3 (3513532 | 1.2 |2x1 (0651085 7 128 |31 4 [28; 7|28
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Bang 1. 1.btl. (1iép theo)

5120x34{5,0 100 | 62 |3.5(3.214.5] 3.8 |2x1.2] 2xI 065085 |65(28(35|45128 101 3
T|24x22{5,0| 50 5532/ 3|4 35| 1.2 | 2x1 |065 © 45|28 (35/45|16| 0 4
u 26x28 481 60 [45|35|3 |4 |38 [2x1.2] | 10651 085S 6528 (35 4 {28532
V124x28|4.61 50 |50 (3.5|3.6|45) 3 |[2x1.2]2x1 | © 085 |635128(35/45[28| 7|28
X[23x2614.4( 100 {40 |3.513.8| 4 | 3 2x12| 1 065|085 6 [28(35(45]28|01| 3
\i 22x2014.2( 100 | 43 | 3 13.6(4.5] 3.5 [2x1.21 2x! 0651085 5 |28]3| 4 [28]|7 |28
Bdng 1.2. btl. 56 lieu vé cdc thigl bj
S6 it Thiét bi He sk, cosSP
1 Bé ngam dung dich kiém 0.35 !
2 Bé ngam nuéc néng 0.32 1
3 Bé ngam tang nhiét 0.3 1
4 T sy 036 1
5 May quan day 0.57 0.80
6 Mdy quan day 0.60 0.80
7 M4y khoan bin 0.51 0,78
8 Mady khoan ding 0,55 0.78
9 Ban thir nghiém 0,62 0.85
1G Maéy mai 0.45 070
1i Miy hin 0.53 0,82
12 My tién 0.45 0.76
13 My mai tron 0.4 0.72
14 Cén cdu dién 0.32 0.8
L May bom meGe 0.46 0.82

I. Noi dung clia bin thuyét minh gém c4c phdn chinh sau:

Dé cuong thuc hién

L. Tinh todn chiéu sang cho phﬁn xuong.

2. Tinh todn phu ti dién:

- Phu tai chiéu sdng;

- Phu taj théng thodng va 1am mat:
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- Phu tai dong luc;
- Phu tai tong hop.
3. Vach so do6 cap dién, chon phuong dn cung cip dién hop 1y.
4. Lyta chon va kiém itra cdc thiét bt cGa so dé ndj dién:
- Chon ti€t dién day dan clia mang dong lyc, day din clia mang chi€u sing;
- Chon thiét bi bao vé.
5. Tinh chon tu bil nang cao hé s& c6.ng sual.
6. Du todn.
II. Ban vé
1. Mat bang phan xudng véi sy bé trf ctia cdc thiét bi,
2. So d6 mang dién trén mat bang phan xudng.

3. So d6 nguyén 1y clia mang dién ¢ chi 18 cdc ma hiéu va cdc tham s& cla thist bi duge
chon.

4. Bang s6 liéu tinh todn mang dién.

BAI GIAI MAU

Tén nguoi thiét ke 1a Quang, so liéu duge 1ay twong img véi chir cai Q. Thiét ké
mang dién cung cip cho mét xudng sifa chita thiét bi dién gdm cdc thi¢t bi vdi cic tham s6 cho
trong bang 1.1.btl.

All kithwoc | E,. | 1 Cong suat cua cde thiét bi , kW
phai axb |H |Lux |mét| 1 |2 |3 | 4 3 6 7 3 9 (10} 11 [{12}113]14]15
be

Q12x28(471 50 | 45 | 3 | 4 |35 3 | 12| 1 }065(085 5 [2.8] 3 |45(28]6 (28

b

b6 roi yeu cdu cia chi¢u sang phan xuong E,, = 50 lux. Hé théng 1am mat va thong
thodng bang quat trdn va quat hit. Hao t6n dién dp cho phép tir ngudn dén ddu vao clia cdc thiét
bi ding dién AU, = 2,5%. Hé s6 cong sudt cin nang 1én 1a cose = 0,93; Kich thude cia nha

xuéng axbxH (rong, dai, cao) 1a 12x28x4,7 mét. Piém dau dién cich nha xuong 45 mét. Thai
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gian hoan vén T = 8 nam, hé s& khau hao thiét bi k,, = 6% Thoi gian st dung cong suat cuc dai
T, = 3500h. C6ng sudt ngan mach tai diém dau dien S, = 2,65 MVA: Th&i gian ton tai clia dong

ngin mach t, = 2,5s.

Bdng 1.3. btl. S6 liéu vé cdc thiét bi

S6 1t Thiét bi Cong suat dat P, kW He sa k., COSO
] Bé ngam dung dich kiém 3 0.35 |
2 Bé ngam nude néng 4 0.32 1
3 Bé ngam tang nhiét 35 ' 03 |
4 T say 3 0.36 1
5 My quin day 12 0.57 0.80
6 Mdy quén day 1 0.60 0.80
7 My khoan ban 0.65 0.51 0.78
8 Miy khoan ditng 0.85 | 0.55 0.78
9 Ban thir nghiém 5 0.62 0.85
10 Midy mai 2.8 0.45 0,70
1 Miy han 3 0.53 0.82
12 May tién 4.5 0.45 0.76
13 May mai tron 2.8 0.4 072
14 Cin cdu dien a 0,32 - 0.8
15 May bom nude 2.8 0.46 0.82

1. THIET KE CHIEU SANG CHIEU SANG

V1 xudng slra chita ¢6 nhién may dién quay nén ta chon dén soi dot vdi cong suat 200W
va quang théng IF = 3000 lumen, (bang 45.pl)[1];

Chon doécaotreodénh’ =0,5m;

Chiéu cao ctia mat bang lam viéc h, = 0,8 m;

Chiéucaotinhtodn h=H-h,=47-08=39m;

Ty s0 treo dén:

h 05

= .= =0.114;
h+h' 39+05
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Hinh 1.1.bl. So d6 tinh todn chiéu sing.

Véi loal den dung dé chiéu sang cho phan xudng san xuat khodng cdch giita cde den
duge xidce dinh theotyle L/h = 1,5 (bang 12.4), 1iic 1a

L=1,5h=1339=585m

Cin cif vao kich thude cia nha xudng ta chon khodng cdch giita cdc dén 1a L,=4,7 m v
L,=45m;

Kiém tra diéu kién

g<2,25<%—? va —4’521,5<4'5'

Nhu vay viéc b tri dén 1a hop 1y;
S6 lugng dén t6i thi€u dé dam bao do dong déu ctia chisu sang la N, =18;
Xdc dinh hé s6 khong gian

72
= a'P_ = i"g_ =287
h(a+b) 39(12+28)

ke

Coi hé s6 phan xa cla nhd xudng la: tran; 0.5; tuomg: 0,3 xdc dinh hé s& loi dung dnh
sdng tuong ng véi hé s¢ khong gian 2,87 1a k, = 0,56 (bang 47.ph[1]. Ldy hé s dur trif 1a
8, = 1,2 hé s6 hiéu dung clia dén  =0,58, x4c dinh tong quang thong cdn thiét

_E.S8, 50122812

F e endenbidlsbnd
Nak 0.58.0.56

= 62069 Im
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86 luong dén cdn thi€t d€ dam bdo do roi yéu cdu

_ Fy 62069 20,69 > N, = 18dén
F, 3000
- 28 !
_ v
1.5
® .............. Q? ® % ® @ ........ ®
4.5 i ‘

Hinh 1.2.btl. So d6 chi€u sdng phan xudng.

Nhu vay tng s6 dén cdn lap dat s& 12 21 béng duoc bS i trén so dé hinh 2.bl.
b6 roi thue t&€

g < FNnk,, _ 3000.21.0.58.0.56
ab.3, 12.28.12

=50.751x.

Ngoai chi€u sang chung can trang bi thém: cho méi mdy (trir th sdy)1 dén cong suat

100 W dé chi€u sing cuc bo, cho 2 phong thay do va 2 phong vé sinh mdi phong 1 béng 100 W,

2. TINH TOAN PHU TAI
2.1. Xdc dinh phu tai dong luc
Hé s6 sir dung téng hap

Pk,
ijE:z T~ 18,85/44,1 = 0,43

I

S6 lugng higu dung

QR s
T3P 1636

12

368



Heé s6 nhu cdu

1-0,43

1-k
Ko = Kyt ——=25 = 0,43+
dZ ;—12

RLY!

Téng cong suat phu tdi dong luc

=0,59

P, =k, YP, = 0,59.44,1 = 26 kW

H¢ s& cong suat cua phu tai dong luc

cOSQy, Z2Pcose _ 37,63/44,1 = 0,853
P,

2
2.2. Xac dinh phu tai chiéu sing
Tong cong suat chi€u sdng chung (coi he 58 déng thoi 1a 1)
P, = ko N.P;= 1.21.200 = 4200 W;
Chiéu sang cuc bo:
P., = (14+4)100 = 1800
Vay tong cong suit chiéu sang 1a 4200 + 1800 = 6000 W = 6 kW
Vi diing dén soi d6t nén hé s6 cose ctia nhdm chiéu sang bing 1.
2.3. Phu tai thong thoang

Phén Xuéng s€ dugc trang bi 8 quat tran moi quat 120 W va 4 quat hiit mdi quat 80 W;
hé s6 cong sudt trung binh clia nhém 1a 0,8,

Téng cong suat thong thodng va lam mat:
P.,=8.120+4.80=1200 W
K&t qua tinh todn phu tai cla cdc nhém biéu thi trong biang 2.bil sau

Bdng 1.4.btl: K& qua tinh todn phu ta

TT Phu tdi P. kW cosQ
1 Boéng luc : 26 0,853
2 Chiéu sang 6 l
3 Lam madt , théng thodng [,2 0.8
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Tong cong suat tinh todn clia 2 nhém phu tai chi€u sing va lam mat
Pevim =6 + [(%)‘”’4 ~0,41]1,2 = 6,64 kW

2.4. Tong cong sudt tinh toan cta toan phan xudng
Py =26+ [(?)“-”“ - 0,4116.64 = 30 kW

Hé s6 cong sudt téng hop

D P cosg; 26.0,85+6.1+12.08

COSPy =
e P, 26+3,6+12

= (0,866

Sy =Ps keosey = 30/0,866 = 34,64kVA

Qs =Sssingy = 33,64.0,5 = 17,32 kVAr.
3. CHON SO PO NOI PIEN

3.1. So bé phan bé vi tri clia cdc thiét bi trong phan xuéng (hinh 1.3.btl)
Trén co s& phan bo thi€t bi ta so sanh 2 phuong 4n néi dien:
Phuong dn I: Pat w1 phan phéi tai géc xudng vi kéo dudmg cap dén timg thiét bi.
Phuong dn 2: Dit wt phan phéi tai trung tam phu tdi va tir d6 kéo dién dén timg thiét bi .
3.2. Tinh toan lua chon phuong an toi vu

Phuong dn I: Chon diy din dén phan xuéng 12 cdp déng 3 pha dugc 1p dat trong ranh.
Déng dién chay trén dudmg day
oS _ 364
J3U 3.038

Mt dé dong dién kinh t€ tng véi T, = 3500 cia cép dong 1a 3,1 A/mm? (bang 9.pl.BT)
vay tiét dién day cdp la

=52.63 A

F=_L= 52,63

oo 3

=17mm?’

Ta chon cap XLLPE.16 ¢6 r, = 1,25 va x,= 0.07 OQ/km;

Xdc dinh hao t3n dién dp thue &
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_Pry +Quxg  _30.1,25 +1732.0,07

AU 0,045= 4,58 V
U, 0,38
Tén thit dién nang
2 2 2 2
AA = PU%Q r, LT :% 1,25.0,045.1968.10"= = 920 kWh/nam

n *

1= (0,124+T,10)%.8760 = (0,124 +3500.10%)*.8760 = 1968 h

LS L6 |10 b9
15' : 7 ;
I
2 M3 M

Hinh 1.3.btl: S0 dé b tri thiét bi phuong 4n 1.

Chi ph{ t6n thit dién nang

C=AA. ¢y =920. 750 = 0,69.10° d/nam
Vén dauw tir cia doan day

V =v,L =53,52.10° 0,045 = 3,76. 10°d
He s6 tiéu chuén sir dung vén va khiu hao

p= /T, + k= 1/8 +0,06 =0,185
Chi phi quy déi

Z=pV +C=(0,1853,76 + 0,69).10° = 1,39. 10° 4.
Xac dinh tiét dién day din tir ti phan phéi dén cdc thiét bj
Dong dién ;Jhigly trén doan Ol

Iy = —S—EI- = 3 =456 A

JBU +/3.038

Tiét dién day dén
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Ta chon cdp XLPE.2,5c6r,=8 va x,=0,09 Q/km

F(] |

I _ 4,56

.]k| ]

= 1,47 mm?

Hao t6n dién ap thuc t&
Py .ty + Qg X 3.8
U|]| = al*o 0 ol-™0 Lm -

n

»

— 0,032 =2,02V
0,38

Bdng 1.5.btl. K&t qua tinh todn phuong 4n |

Poan
day

Cong suat

Déng

Tiét dien

Dién rd

Hao 6n

Chi phi, 10°d

P, kW

Q,
kVAr

S,
KVA

LA

E, Fc

mm® | mm

2

Q2
Jkm

Xo

AU

AA

Yo
d/km

v
d

C
d/mam

d/mam

b-0

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

0-1

3,00

0.00

3.00

4,56

147 2.5

32,00

8.00

0.09

2,02

31,40

30,88

0.99

0.02

0.21

0-2

4,00

0,00

4,00

6,08

1967 2,5

30,00

8.00

0,09

2,53

52,33

30,88

0,93

0,04

0,21

0-3

3.50

0,00

3.50

532

1,72 | 2,5

26,00

8,00

0,09

1.92

34,73

30,88

0,80

0,03

0.17

0-4

3,00

0,00

3,00

4,56

147 2,5

22,00

8,00

0,09

1,39

21.59

30,38

0,68

0,02

0,14

C-5

1,20

0,90

1,50

2,28

0,74 | 2.5

36,00

8,00

0.09

0.92

8.83

30,88

1,11

0,01

0,21

0-6

1,00

0,75

1,25

1,90

061 2.5

30,00

3,00

0,09

0,64

5,11

30,88

0,93

G,00

0,18

0-7

0,65

0,52

0,83

1,27

041 | 25

32,00

8,00

0,09

0.44

2,42

30,88

0,99

0,00

0,18

0-8

0.83

0,68

1,09

1,66

053] 25

26,00

8,00

0,09

0.47
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30,88

0,80

0,00

0,15

0-9

5,00

3,10

5.88

8.94

288 4

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

196 2.5

18.00

8.00

0,08

1,07

3140

30.88

0,36

0,02

0.13

0-11

3.00

2,09

3,66

5,56

1791 2.5

10,00

3,00

0.09

0,64

14.59

30.88

0,31

0,01

¢,07

0-12

4,30

385

5,92

9.00

5,00

5.00

0.09

0,30

11,95

45772

0,23

0,01

0,05

0-13

2,80

2,70

3.89

591

191 2.5

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

15,00

5,00

0,09

1.20

5750

45,72

0,69

0,04

0.17

0-15

2.80

1,95

341

5,19

1,67 2.5

33,00

8,00

0.09

1,96

4195

30.88

1.02

0,03

0,22

1473

3,69
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AA =

32

L

7"

8.0,032.1968.10° = 31,4 kWh/nam

C = AA. ¢, =314, 750 = 0,02.10° d/nim

V6n dau t clia doan day




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 toan tuong tr cho cdc doan day khéc, két qua ghi trong bang 1.5.btl

Hao tén dién dp cuc dai

AU,, = AU,, +max{AU,} =4,58+253=7,11V

Hao t6n dién 4p cho phép

ek =

_AUL%U, 2,5380

=95V

100 100

Nhu vay AUy, < AU, . 12 mang dién dim bao yeéu cdu vé chit lugng.

Phuong dn 2: Dat th phan phdi & gitta phan xudng, lic d6 khodng c4ch tir di€m dau dign

dén t0 phan phoi sé 1a

L=45+6+14=65m

welt [s |11 HETRREE
15 ) mEE =
— : 7 — 8 14 r
O N - il s S
2 w13 ] 4 T | 1l T 12
Hinh 1.4.5tl: Sa 46 bé i thiét bi phuong 4n 2.
Bdng 1.6.b#1. Két qua tinh todn phuong én 2
Doan Cong suft Dong Tiét dién Dién tra Hao t6n Chi phi, 10" d
da
YIPkW Q | S |LA|F |FelLm|r0| % [aUl aA | v, N d G| Z,
kVAr(kVA mm? [mm? /km d/km d/nam|d/nam
P-0 (30,00{17,32|34,64(52.63|16.98| 16 | 65 1251 0,07 | 6,62 [1328.89]83.52| 5.43 | 0,97 | 1.97
0-1 {3.00]0,00|30014,5611,47 2,5 (17.00| 800 | 0.09 | 1,07 | 16,68 |30,83| 0,52 { 0,01 | O.11
0-2 1400000400 608 1,96 2,5(20,00[ 800|009 | 1,68 34.8% [30,88) 0,62 | 0,03 | 0,14
0-3(3,50|000|3,50]532|1,72(2,5116,00{ 800|009 1,187 21,37 (30,88] 0.49 | 0,02 | 0.11
0-4 13,00{000|300]{4,356| 1,47(25 (10,00 8,00|009|063| 9,81 |3088] 031 001 [0.06
05120090 1,50|228]0,74| 2,5 |10,00( 8,00 0,09 | 0,25| 2.45 [30,88| 031 | 0,00 | 0,06
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Bang 1.6.btl. (ti€p theo)

0-6 [ 1.001075| 1.25 | 1,90 | 0,61 | 2.5 | 8.00 [ 8,00 | 0091 0.17 | 1.36 [30.88| 0.25 | 0.00 0,05

0-7 10.65|052]083] 1,27 {04125 ]|600]|800|0.09]008| 045 30,88| 0,19 [ 0.00 | 0.03

0-810.85| 0,68 | 1,09 1,66 {0,53|2,5]200]800|(009]004]| 026 30,88| 0,06 | 0,00 | 0.01

0-91500|3.10| 583|894 (288 | 4 |18,00]5,00{009|1.20]| 4244 (4572 0,82 | 0,03 | 0,18

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 { 0.01 | 0.07

0-1113.00| 2,091 3,66 | 556 | 1.79 | 2,5 [ 8,00 { 8,00 | 0.09 [ 0,51 | 11.67 {30.88] 0.25 0,01 | 0,05

0-1214.501 385|592 (9,00 (290 | 4 [14,00]5.00 | 0.09 | 0.84 | 33.45 [45.72| 0.64 0.03 | 0.14

0-131 2,80 (2,70 1 3.89 | 591 | 1.91 | 2,5 [ 9.00 | 8,00 ] 0.09 | 0.54 14,84 |30.88) 0,28 | 0,01 | 0,06

0-141 6,00 [ 4,50 [ 7,50 {11.40] 3,68 | 4 | 4,00 |5.00|009]032| 15.33 45721 0,18 [ 0,01 | 0.05

0-15|2,80 | 1.95 | 3,41 | 519 | 1,67 | 2,5 } 14,00 8,00 { 0,09 | 0.83 17,80 |30,88| 0,43 | 0.01 | 0,09

¥ 11,09( 1.15 | 3,18

Khoang cdch tir th phan ph&i dén cdc thiét bi duoe xdc dinh theo so dé b6 irf thiet bi
hinh 1.4.btl. Tinh todn tuong tu nhu phueng 4n 1, két qua ghi trong bang 1.6.btl.

Hao 16n dién 4p cuc dai
AUy =AU, + max{AU,} =6,14 +1,68 =783 V < AU,

So sdnh ket qua tinh todn cila 2 phuong 4n ta thdy phuong 4n 2 ¢6 tdng chi phi quy déi
nho hon phuong dn 1.

Su chénh léch chi phi duge x4c dinh

AZ=2-25 0 = 369318 o 1389
Z, 3,69

Nhu vay vé chi tieu k¥ thuat 2 phuong 4n tueng duong nhau con vé kinh (€ thi phuong
&n 2 chiém uu thé ré rét.

l— =12 m

—>| B
4 107 I A
Py

Hinh 1.5.bd. So d6 mach dién chifu sdng.

* Tinh todn mang dién chiéu sing:

Do ti phan phéi duge dit & trung tAm nén mang dién chi€u sang duge xay dung vdi 2
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mach giéng ré vé 2 phia: mach thit nhat gém 12 béng cong suit 12x0,2 = 2,4 KW, mach thit 2
g6m 9 béng cong suat 9x0,2 = 1,8 kW.

Momen tai

M, =P/, = 4,2.10,7 = 44 94 kWm.

M, =Pi{=24.12=283.

M, =P,};=18.12=21.6.

Momen quy doi M= M+ a(M+M,) = 44,04 +1,33(28,8+21 6)=110,46 kWm
Hé s8 o x4c dinh theo bang 4.5.2 [1] tmg véi mach 2 pha c6 trung tinh o = 1,33.
Tiét dién day dan ctia doan OA

M, _11046
C.AU 83.09

cpas

Fys = = 1,48 mm® ta chon day ¢é F = 2,5 mm’

Gid tri AU,y .= AU -AUp o = 2.5 - 1,6 = 0,9%

AU, = 23100 o
380

Hé s6 C = 83 (bang 4.pl.BT), ing véi day dong mang dién 3 pha
Hao 6n dién dp thuc t& rén doan 0A

M, _11046
CAU,_.. 8325

cpak

&Um\ = =0,53%

Tiét dién day dan cac nhdnh ré

— M AB _ :!858
Cas AUy ap 37037

AR =2,1 mm?’ ta chon day din ¢6 F = 2,5 mm’

Hao tdn dién dp cho phép trén cdc nhdnh &
AU, ay= AU, -AU 1= 0.9- 0,53 = 0,37%
He s6 C, = 37 (bang 4.pl.BT).

Tinh tuong tr cho nhanh AC: F,c= 1,58, ta chon day din c¢6 F= 2,5 mm’.

4. CHON THIET BI BAO V&

4.1. Tinh toidn ngdn mach

Ta ti€n hanh x4c dinh dong dién ngén mach tai 2 vj tri dac tumg la trén thanh cdi cua
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phéan phéi va tai mot diém xa nhét clia mach dé 1a diém s6 2.

b 0 | ¢2
E Xt Zoy N Zo; N,

Hink 1.6.b61l. So 40 1inh t0dn ngan mach .
-Xédc dinh dién tr& ctia cac phén tir mach dien

Xp=Ui =038 _ 5451070 = 54 mO
S, 265

Xpo = Xo-Lyo= 0,07.6023 =422 mQ
Rpo=IoLyo= 1,25.6023 = 75,29mQ
X2 = XpLoz= 0,0920= 1,8 mQ

Ry, =1,.Lo,= 8.20= 160 mQ

Zi = JRE ,+ (X, +Xp0) = J75.29° +(544422) = 95,17 mQ

= \/(RD-—O + R0—3)2 + (X + Xpog + Xos )y =

= J(75,29 4 160)? + (54 + 422 +18)° = 242.82 mQ

Dang ngan mach 3 pha tai N,
w_E _ U 380

=— = = = 2.3kA
M Zy Bz, J39517
3 Rl -~ X b - A s bl
véi ty s6 —% = 28,22 =0,773 <1 thi hé s6 xung kich k,, = 1,03 (bing 6.3.1) [1]
R, 7529

Domh ngin mach xung kich: ig = v2.k, J{V=1,414.1,03.2,3 = 3,35 kA
Dong ngidn mach 3 pha tai N,

o E U 380
k2

= = - = 0,903 kA
Z, Bz, 324282

Tuong tir ddng xung kich: iy, = V2 .k, 1) = 1,414.1,03.0,903 = 1,315 kA
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4.2. Chon aptomat cho mach chiéu sing

4.3. Chon aptomat bao vé dong co

ta chon aptomat loai ATIS0-3T ¢6 dong dinh mic [, =

Dong lam viéc ciia mach chi€u sang

oL

Tinh to4n tiéu biéu cho 1 dong co 1a may tién:

Iku =

J3.038

ta chon aptomat loai ATI50-3T ¢6 ddong dinh mie 1, = 10 A;

4.2

I, _359
2.5

= 6,38 A

=126 A,

15 A;

Tinh toan tuong tw cho cic thiét bi khéc, két qua ghi trong bang 1.7.btl.

4.4. Chon aptomat tong

Dong khdi dong duoc xdc dinh theo bidu thire

i

- 35114

—_ mm Max z

+ (4,56+6,08+5,3244,56+2,28+41,9+1,27+1,66+8,94+6,08+45,56+9+5,91+6,38) =

=1596 +74,66 =90,62 A

Ta chon aptomat loai EA103G (bang 31.pl) (1] ¢é dong dinh mite 12 100 A.

Bdng 1.7.btI K&t qua tinh chon thiét bi bio vé

T I..A Aptomat Lap A T | Y Aptomat Liap
90,62 EA103G 100 8 2,32 ATT50-3MT 10

i 4,56 ATI50-3MT 10 9 8,94 ATI50-3MT 10
2 6,08 ATI50-3MT 10 10 8,51 ATIS0-3MT 10
3 532 ATT50-3MT 10 11 7,78 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 ATI50-3MT 10 14 16 ATI50-3MT 20
7 1,77 ATI50-3MT 10 15 7.26 ATI50-3MT 10
€8 6,38 ATI50-3MT 10
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* Kiém tra 6n dinh nhiét clia cip di chon

e _ 23425

159

3
I

C

F 10°=22,87 mm’ > F, = 16 mm?

min —
3

Coi thoi gian tén tai ngdn mach t, = 2,5s véi cdp déng C, =159 (bang 8.pL.BT).

Vay cdp di chon khong thé dam bao diéu kién 6n dinh nhiét, do dé ta cin chon loai cdp
co tiét dién 16n hon XLPE.25.
4.5. Chon thanh cai

Thanh céi det bing déng tié€t dién

F, =—_1— _ 3263 =17 mm?

.]k| 351

Ta chon thanh c4i 50x5 = 25 mm?

_ Thanh c4i duoc kiém tra diéu kién n dinh nhiét tuong ty nhu d6i véi cap, ¢6 nghia la
vOi ti€t dién F = 25 mm? thanh cdi dat yéu cdu vé én dinh nhiét.

5. CHON TU BU
Yéu cdu h¢ 56 cong sudt cdn nang 1én gid tri cosg,=0,93 — tgo, = 0,395
Q, = P(tgo,- tg9,) = 30(0,577 — 0,395) = 5,46 kKVAr
Chon t b loai KM1-0,38 c6 cong suit Q = 6 kVAr (bang 40.pl) {1].

6. HACH TOAN CONG TRIiNH

‘Trong phédn hach todn cong trinh ta chi xét dén cic thist bi chinh ma dugc liét ke wong bang
1.8.btl

Bdngl.8.btl. Liét ké thiét bi va hach todn gid thanh

T Tén thiét bi Quy cédch Pon vi S5 lugng Pon gia, 10°d 1(\;;(1
(hH (2) 3) 4) (5} (6) (7N
1 Cép ha ip XLPE. 16 M 65 83,52 543
2 -nt- XLPE. 4 36 45,82 1,65
3 -nt- ' XLPE. 2,5 164,77 30.88 5,09
4 Vo tit dién ) Cii I 600 0,60
5 Aptomat 18ng EA103G Cai 1 ' 3500 3,50
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Bang 1.8.btl {tiép theo)

(1) 2) (3) (4 (5) (6) 0
6 Aptomat nhénh ATT50-3MT Cai 16 500 8.0
7 Bién dong TKM-0,5 Bo | 1000 0,30
8 Ampeké 0-200 A Cii 3 250 0.45
9. | Vonké 0-500V Cii l 200 0,2
10 Cong to 3 pha Cai i 1500 1.5
11 Tu bil KM1-0,38 bo 1 1200 1,2

b)Y 27,92

* Téng gid thanh cong trinh 1a XV = 27,5 triéu déng
* Téng gia thanh c6 tinh dén cong lip dat
Vs =k, 2V =1,1.27,92 = 30,712 trieu dong

* Gid thanh mét don vi cong suat dat

>V 30712
== - 20712 6 0,887.10°d/KVA
8775 7T 3464

* Téng chi phi quy doi

Zs =p Vs + C= (0,185. 30,712+ 1,15).10°=6,812.10°d /nim.

* Téng dién néng tiéu thy
A =Ps Ty = 30.3500 = 105000 kWh
* Tong chi phi trén mot don vi dién nang

Z; _ 6812

= _10% = 65,06 d/kWh.
Z A 105000

g:
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Pé6an2

El

THIET KE CUNG CAP PIEN CHO MOT Xi NGHIEP CONG NGHIRP

Pé bai

Thiét ké cung cdp dién cho mgt xi nghiép cong nghiép gébm cdc phan xudng véi cic
dir kién cho trong bang 2.1.btl, lay theo vin alphabé clia Ho va tén ngudi thi€t k€. Ngudn dién
duge 14y ur diém ddu dién cla udi 22 kV ¢6 toa do va cong suit ngin mach tai diém ddu dien
iing v&i dong co chif cdi ddu tién cha tén dém. Théi gian sit dung cong suat cuc dai 1a T,, = 5100
h. Phu tai loai I va loai IT chi€m 75%. Gid thanh (6n thit dién nang c, =1000d/kWh; sudt thiét
hai do mét dién g, = 4500d/kWh; hao 16n dién dp cho phép trong mang ha dp AU =5%. Cic s6
li¢u khdc 18y trong phu luc va céc s6 tay thiét k& dién.

Giai ma: Cic 5§ liéu duge 14y theo véin alphabé ciia ho va 1én ngudi thiét ké; Tong s6
chit ¢di chia ho, tén dém va tén 12 téng s6 phan xudng (g voi s6 ligu gém toa do, s6 luong mdy
cong tdc va kich thudc nhd xudng (tlr cot 2 dén cot 6); trudng hop cé chir cdi tring thi 1dy theo
dong tu€p thee. Vi du hoc sinh Nguyén Van Ba s phai thiét k€ cho nha mdy c6 11 phan xwéng :
N,G,U,Y,E, 0,V, A, O,BvaA. 56 liéu vé& nguén dién (cot 7+9) 14y theo chif c4i ddu tien clia
tén dém; Vi du trong trudmg hop trén s lidu ngudn dng véi dong V. S6 liéu vé phu tdi dong luc
cua méi phan xudng gém cong suat dinh mic, heé s sir dung va heé s6 coso (cot 10+12) duge 18y
bat ddu tir chif cdi clia dong twong iing tr& xudéng.

NHIEM VU THIET KE

I. Tinh toan phu tai
1.1. Xdc dinh phu tai tinh todn clia timg phan Xudng
* Xdc dinh phu tai dong hre clia cdc phan xudng.
* Xdc dinh phu tai chiéu sdng {18y p, = 12 W/m?).
* Téng hop phu tai ciia mbi phan xuéng.

1.2. Téng hop phuy tdi cla toan xi nghiép xay dung biéu dién biéu dé phu tai trén mat
bang x{ nghiép dudi dang cdc hinh tron bdn kinh r

II. Xdc dinh so d6 néi ciia mang dién

2.1. Xdc diﬂh vi tri dat cla tram bién ap
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2.2. Chon day dén tir nguén dén tram bi€n ap .

2.3. Lya chon sg d6 noi dién tir tram bién dp d€ cic phan xudng (so sdnh it nhat 2
phuong dn).

2.4. Chon cong sudt va so lugng mdy bi€n ap .
IIL. Tinh todn dién
3.1. Xéc dinh hao t3n dién 4p trén dudmg ciay va trong may bién 4p .
3.2. Xac dinh hao t6n cong sudt .
3.3. Xéc dinh t6n that dién nang.
IV. Chon va kiém tra thiét bi dién
4.1. Tinh todn ngin mach tai cdc diém dac trung (chon di€ém ngan mach phii hgp).
4.2. Chon va kiém tra thiét bi:
- Cap dién luc;
- Thanh cdi va su dg;
- My cit, dao céch ly, cdu dao, cdu chay, aptdomat;
- May bi€n dong va céc thiét bj do ludmg vv.
4.3. Kiém tra ch€ do md mdy clia dong co
V. Tinh toian b hé s6 cong suit
5.1.Tinh todn bl cong suét phan khang d€ nang hé s¢ céng'sué’t lén gid tri cosp, =09
5.2. Ddnh gid hiéu qua bu
VI. Tinh toan néi dat
VII. Hach toan cong trinh
7.1. Liét ke thiét bi
7.2. Xdc dinh cac chi tiéu kinh té:
- Téng vén ddu tr ciia cong trinh;
- Vén ddu tir trén maét don vi cong sudt dat;

- Téng chi phi trén mot don vi dién nang vv.
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Ban vé:
1. So dé mang dién trén mit bang xi nghiep (gém ca cdc so dé cha céc phuong 4n so
sanh,
2. Biéu dé phu tai .
3. Bang s6 liéu tinh todn so sénh cdc phuong 4n.
4. Sodo tram bién dp gom: so dé nguyen 1y, so d6 mat bing va mit cét tram bién 4p.

Bdng 2.1.bel. S6 liéu thi€t k€ cung cp dién cho mot xi nghiép

Toy dc}\ X:Y: 6 Iuong mdy cong 86 lidu tai di€m dau dién | Cong sudlt, hé s6 sir dung

Alphabe tdc N va kich ;l::;dr::g axb cia phin Toa do.m MS\*/’ va h?n sg c:;.{(lpg ;:;1; cic
toa dé, m N |Jaxbm’| X,, | Y.. Sk P, kW kg | cosp

X y

1 2 3 4 5 7 8 9 10 1 12

A 200 24 6 | 18x20 | 327 | 210 165 10 037 | 08
A 10 75 5 16x30 | 368 | 137 210 45 0,67 | 0,73
A 148 28 7 12x20 | 437 | 69 160 3 0,75 | 075
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 | 08
D 36 120 9 20x34 | 510 | 43 165 6 0.65 | 0,82
D 24 176 8 14x22 | 316 | 58 210 3.6 072 | 0,67
E 10 53 7 16x28 23 | 421 200 42 0,49 | 0.68
E 180 84 5 12x20 | 468 | 137 210 7 08 | 0,75
G 6 69 9 14x28 59 | 287 150 10 043 | 0,74
H 8 108 | 10 | 13x26 | s41 | 318 240 2.8 054 | 0,69
1 84 68 7 [2x20 | 437 | 69 160 45 0,56 | 0,82
K 120 50 12 | 15x23 | 349 | 179 180 6.3 0,47 | 0.83
L 25 210 | 11 | 16x20 | 512 | 68 210 72 049 | 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 | 0.78
0 138 | 134 7 16x28 78 | 417 150 4,5 0,62 | 081
o 210 | 117 | 10 | 12x20 | 568 | 137 210 10 046 | 0.68
0 18 98 11 12x20 | 437 69 160 7.5 0,56 | 0,64
P 225 78 8 14x28 | 127 | 68 200 10 0,68 | 079
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Béng 2.1.tbl (ti€p theo)

i 2 3 4 h) 7 8 9 10 12

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 0,77
S 29 26 7 16x28 18 618 240 7.5 0,38 0,69
T 15 54 6 16x20 35 479 250 0.3 0,45 0,70
) 63 73 8 18x34 473 321 160 8.5 0,55 | 0,81
U 252 8 8 14x28 63 431 250 4,5 0,56 | 0,76
v 43 106 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 vien NGUYEN VAN BA sé thiét k¢ cung cap di¢n cho xi nghiép c6 11 phan
xudng véi cdc s6 lieu cy thé nhu sau day:

Bdng 2.2.btl. 56 liéu thiét ké cung clp dién cho cic phan xudng

TT| PX | Toado Miy s&
X{Y!| Tso 1 2 |3 4 | s | &6 7 8 | 9 |10
29 [157| PkW | 56 | 45 | 10 { 75 | 10 | 281 5 | 75
1| N ko | 065 | 062 | 0,46 | 0,56 | 0,68 | 0.87 | 0.83 | 0,38
cosp | 0,78 | 081 | 068 | 0,64 | 079 | 0,84 | 0,77 | 0,69
6 |69| PkW | 10 | 28 | 45| 63 | 72| 6 | 56! 45 | 10
2| G ka | 043 | 054 | 056 | 047 | 049 | 0.67 | 0,65 | 0,62 | 0.46
cosp | 074 | 0,69 | 0.82 | 083 | 083|076 | 0,78 | 0,81 | 0,68
63 (73 |PkW | 85 | 45 [ 63 | 10 | 4 | 10 | 45 | 3
3| U kg | 055 {056 | 062 | 041 {066 037|067 | 075
cosp | 0.81 | 076 | 0,73 | 065 |077| 08 | 073 | 075
12|48 | PkW | 4 10 | 45 | 3 5 145 | 6 |36 |az]|7
4| Y kg | 066 | 037 {067 | 075 | 063|056 | 065 | 0,72 | 049 | 0.8
cosp | 077 | 08 |0,73| 075|076} 0.8 | 082 | 0,67 | 0,68 |0.75
180{ 84 | P,kW | 7 10 | 28 | 45 | 63
5| E K. 08 | 043 | 0,54 | 0,56 | 0.47
COsP 075 1 0,74 1 0,69 | 0.82 10,83
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Bang 2.2 .btl (ti€p theo)

138134 P,kW | 45 10 7.5 10 | 2.8 5 7.5
6| O L 062 | 046 | 0,56 | 0.68 | 0,87 | 0,83 | 0,38
cosp | 081 | 068 | 064 | 0,79 | 0.84 | 0,77 | 0,69
48 |106| P, kW | 6,3 10 4 10 | 45 3 5
7|V k. 062 | 041 | 066 | 0,37 | 0,67 | 0.75 | 0,63
cosg | 073 | 0,75 | 077 | 08 | 0731075076
HO| 75| P,kW | 4,5 3 3 4.5 6
8| A kg 0,67 | 6,75 1 0,63 | 0,56 10,65
cosp | 073 [ 0,75 1 0,76 | 0.8C | 0,82
210|117} P, kW 10 7.5 10 2,8 5 75 1 63 | 83 | 45 |63
9| 0 k., 0,46 | 056 | 0,68 | 0,87 | 0,83 | 0,38 | 045 | 0,55 | 0,56 {0,62
cosp | 0.68 | 0,64 | 079 | 0,84 (077 | 0,69 | 0,70 | 0,81 | 0,76 0,73
167 87 | P.kW 5 4,5 6 36 | 42 7
10| B Ky 063 | 0,56 | 065 | 0,72 | 0,49 | 0,80
cosp | 0,76 | 080 | 0,82 | 0,67 | 0,68 | 0,75
200024 | LKW | 10 4,5 3 3 4,5 6
1 A k. 0,37 | 0,67 | 0,75 | 0,63 | 0,56 | 0,65
cosp | 080 [ 673 | 0,75 | 0,76 | 0,80 | 0,82

1. TINH TOAN PHU TAI

1.1. Phu tai cia ciac phan xudng

Phdn xuong N

111 Phydi dong luc:

384

Xéc dinh hé s6 sir dung tdng hop cha phan xudng xdc dinh theo bidu thic

K 5= Zpiksdi -
pia

_ 3,6.0,65+45.0,62+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 lugng thiét bi n = 8 > 4 nén ta xdc dinh s6 lugng hiéu dung theo céc diéu kién:

Ty 1¢ giita thiét bi I6n nhat va thiét bi nho nhat




Ty 1é nay tra trong bang 2.pl.BT tmg vdi ks = 0.6 Ia k, = 6,5, tiic Ia k < k,, vay s6 luong
hiéu dung diing bang s6 lugng thiét bi thuc t€n,, = n=8.
X4c dinh hé s6 nhu cdu theo biéu thic

l_ksdz =06+ 1_036

Vg g

Cong suét tinh todn clia phan Xudng

k =074

ne ksd}: +

Py =k, TP, = 0,74. 52,9 = 39,05 kW
Xac dinh hé s6 cong suat trung binh ciia phan xudng

COSPL= &COS bi =

560,78 +4,5.0,81 +10.0,68 + 7,5.0,64 +10.0,79 + 2,80,84 + 5.0,77 + 7,5.0,69 _
56+45+10+75+10+28+5+75 -

= 0,735
1.1.2. Plut tai chiéu sang
Cong suat chi€u sdng cha phan xudng duoc xdc dinh theo sudt tiéu thy cong sudt P,
P, = Pyab=12.14.22.10% =3 7kW
1.1.3. Xic dinh phu tdi tinh todn cua todn bg phdn xuwong N
Tdng cong sudt tdc dung clia phan xudng xdc dirh
Pyy =Py +k P,=39,05+ [(3;7)“,[,4 _0.41).3,7=41L19kW

Hé s& cong suat téng hop clia toan phan xudng

39,05.0,735+3,7.1

—0.76 = tggy = 0.86
39.05 + 3.7 5P

CosQy =

Cong suit biéu kién

g= P = 4119 _ 540 kvA
cosQy 0,76

Xdc dinh cong suat phan khdng
Qn = Pyige =41,19. 0,86 = 3495 kVAr
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Vay S=41,19+j34.95kVA

Bén kinh ty 1& clia biéu dé phu tii

—
r=[5 | chon m=5tacéd r= 'ﬁ:l,SS
xm V3,145

Tinh todn tuong ty cho cdc phan xudng khde, két qua ghi trong bang 2.3.btl.
Trén co 56 két qua tinh todn ta xay dung biéu d6 phu tai trén hinh 2.1.bil.
1.2. Xac dinh phu tai tinh toan caa toan xi nghiép

He s6 sir dung tong hap chia xi nghiép xdc dinh trong tu theo bidu thic

Zsiksd.‘.’i = -—2—83-£=0,576
>, 49189

ksdEXN =

Hé 56 nhu cdu cua xi nghiép
knuXN = 0.576"‘ l-__Q.—S'E
J11

Hé s6 cong sudt trung binh clia toan xi nghiép

= 0,704

> 8,cos0, 38446 <
COSPyy = L = =078 = sinp = 0,63
P 3s, 491,89

Tdng cong suat tinh todn cia xi nghiép
S = K. IS, = 0,704 491,80 = 346,29 KVA
Py = Sxn. cospyy = 346,29, 0,78 =270,1 kW
Qxn = Sxusin @y = 346,29.0,63 = 218,16 kVATr
Ticla Syy=270,1+;218,16 kVA.

Bdng 2.3.bl. Keét qua tinh todn phuy tai ctia cde phan xudng

n | kg |M| ke | ZP, |PukW | cosp | QkVAr | P, | pokw | S.kvA |
N {060 8 | 074 | 5290 | 3905 | 076 | 3495 | 370 | 41,19 | 542 | 185
G | 053] 9 | 068 | 569013888 | 0,79 | 3180 | 470 | 4165 | 52.40 | 1.83
U |053( 8 | 06950803530 | 079 | 3053 | 734 | 3975 | 5012 | 1.79
Y |061|10] 073 {5180 3788 | 079 | 3191 | 470 | 4064 | 51,67 | 1.81
E (0S5 5 | 075 | 3060 2302 | 080 | 1878 | 2588 | 2466 | 3100 | 141
059 7 | 074 | 4730 | 3518 | 077 | 3222 | 538 | 3837 | 5000 | 1.79
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Bang 2.3. btl (ti€p theo) _

V 1053 7 | 0,71 | 4280 | 30,34 | 0,77 27,06 3,70 32,48 42,28 1,64
A|065| 5 | 080 2300/ 1849 | 083 1460 | 576 | 2192 2634 1,30
O | 057 10| 071 | 6840 | 4829 | 0,75 '_44.68 2,88 49,93 67,00 2,07
B
A

065| 6 | 079 |3030] 24.10 | 079 | 2080 | 432 | 2662 | 3378 | 147
056 6 | 074 | 3300 | 2445 | 081 | 1931 | 432 | 2697 | 3317 | 145

3 491,89
lm E .
160 W
140 | R —
O P
== /0.
100 = | TBA = 5

S
=

i

0 50 100 19 a9
Hink 2.1.btl. Biéu 6 phu tai cia todn x{nghiep.

2. XAC PINH SO PO NOI BIEN

2.1. Vl tri dat tram blen ﬁp

Toa do cha tram bién dp xdc dinh theo b:éu thitc

DL NN I
ES s
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Thay s6 vao ta duge

54,229 +52,46+50,12,63+51,67.212+31.180+ 50,1.138 N

X, =
BA 491,89

, 42,2848 +2634.110+ 67.210+ 33,78.167 + 33,17.200
491,89

=121,4l m

Tinh tuong tu ta xac dinh duge Yy, = 91,81 m.

Vay toa d¢ cia tram bign dp la 0 (121,41; 91,81).
2.2. Chon day dan tir ngudén dén tram bién ap

Chiéu dai dudng day duge xéc dinh theo biéu thitc

Lz‘/(xng —Xpa) + (Vo = Yin )’ = J(457 —121,41)2 + (57 -91,81)? = 337,39m

Tiét dién day din cao dp c6 thé chon theo mét do dong dién kinh t& Can ci vao 6 liéu ban du ing
voi day nhom theo bang 8.pL BT ta tim duck j, = 1,2 A/mm?™.

Dong dién chay trén ddy din duge xdc dinh

[= S - 346,29 ~0.09 A
Y3U V322
Tiét dién day déin cdn thiét
= L 209 7,57 mm’
Jur 152

Déi v6i dudng day cao 4p tiét dién t6i thiu khong nhd hon 35 mm’® do d6 ta chon day
dan AC-35 ndi tir nguén vao tram bién ap.

2.3. So do ndi day tir tram bién 4p dén cac phan xudng

2.3.1. So bo vach cdc tuyén day

Dé dam bio do an toan va my quan trong xi nghiép cdc tuyén day sé duoc xay dung
bang dudng cap. C6 thé so sdnh ba phuong 4n ndi day nhu sau:

Phuong én 1 (hinh 2.2.btl): Tlr tram bién dp kéo day truc tiép dén cde phan xudng theo
dudng thang, cdc ti phan phéi s& dugc dat ngay tai ddu cdc nha xudng dé cung cp dién cho céc
thi€t bi trong xuéng. Phuong 4n nay cé tong chiéu dai hinh hoc nhé nhat, nhimg khong thudn tién
cho viéc thi cong, van hanh va phdt trién mang dién, nén khong cé tinh kha thi, vi vay ta loai bd
ngay phuong an nay.
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Hinh 2.3. btl. So d6 néi dién phuong én 2.
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180 g
160
140

=

100

Of Bt 88

0 0 100 150' 20 20

Hinh 2.4. btl. So d6 néi dién phuong dn 3.

Phuong dn 2 (hinh 2.3.btl) Ciing kéo day truc tiép tir tram bién 4p dén cdc phan xuong,
nhung theo dudng bé goc, cic dudng cdp sé duoc xay dung doc theo cic 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 ciia cdc tuyén day s& tang hon so véi phuong 4n 1.

Phuwong én 3 (hinh 2.4.btl): Tir tram bién 4p ta xy dung céc dudng truc chinh, céc phan

xuong & gin cac duong truc sé dugc cung cdp dién tir dudng truc nay qua cdc ti phan phoi trung

~gian. Tuy nhién do cdc khoang cdch khong 16n va viéc dat cic ti phan phéi trung gian ciling doi

hoi chi phi nhat dinh, nén trong phuong 4n nay ta chi cin dat 2 ti phan phéi tai diém 1 va diém

2. Ta phéan phéi 1 cung cdp cho 4 phian xuong: N, G, V va U, con tl s6 2 cung cap cho 3 phan

xuong: O, Y, va A , cdc phan xudng con lai duge 14y dién truc tie'p tir tram bi€n dp nhung tuyén
di day van bé goc doc theo dudng truc.

Phuong 4n nay sé giam dugc s6 lugng tuyén day va téng chiéu dai day din, nhung tiét
dién day dan cia cic dudng truc chinh s€ 16n hon. Nhu vay ching ta chi tinh todn so sdnh 2
phuong 4n 2 va 3.
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2.3.2. So bo xde dinh tiét dién ddy dan:

Khi lya chon phuong 4n 6 thé chon tiét dién day dan theo phuong phap don gian nhit
theo dong dién d6t néng cho phép, nlimg sau khi da xdc dinh dugc phuong 4n tSi vu thi tét dién
day dan phai duge kiém tra lai theo hao tdn dién 4p cho phép, vi doi voi mang dién ha ap, chat
lugng dién phai duge dat 1én hang ddu. Ta ti€n hanh chon tiét dieén diy dan theo phuong phdp
hao t6n dién 4p cho phép, ldy gid tri hao ton dién dp cho phép 1a AU,, = 5% (d6i voi cap dién 4p
380V, AU,, = 19V). Du dinh s& dat cdp trong céc ranh, xay dimg ngdm dudi dit, do viy co thé
sa bd chon gi4 tri dién tr& khdng x, = 0,07 Q/km.

* Phuong dn 2:

So dé n6i day cha mang dién dugc thé hién trén hinh 2.3.bil. Chiéu dai dutng day 1ir
tram bi€n 4p dén cic phan xudng theo duding be gée duge xdc dinh theo biéu thic

Lon=y(Xp %, +(Yga—y,)° =4/(12141-29)’ +(0181-157 =157,6 m

Bdng 2.4.btl. K&t qua tinh tiét dién day dan theo phuong dn 2 (dudng di bé gdc)

n |QKVAr|P kW Ly m [AUV | AU, V | Fom® | Fe e, Qkm (x, Qkm) AUV
mm

ON | 3495 | 41,19 | 157,60 | 101 17,99 29.68 35 0.95 0.06 17.10
0G | 31.80 | 41,65 | 13822 | 08} 18,19 26,03 35 0,95 0.06 15,09
QU | 30,53 | 39,75 | 7722 043 18,57 13,60 16 2,08 0,07 7,24
0Y | 3191 | 40,64 | 13440 [ 079 18,21 24,67 25 1.33 0.07 19.91
OE | 18.78 | 24,66 | 6640 0,23 18,77 7.17 1O 3.33 0.07 14,58

00 | 32,22 | 3837 | 58,78 0,35 18.65 9,94 10 3,33 0.07 20,11
oV | 27,06 | 3248 | 87.60 0.44 18,56 12,60 16 2.08 0.07 16.01
0A | 1460 | 2192 | 2822 0,08 18.92 2.69 6 5,55 0.09 9.13

0J | 44,68 | 4993 | 113,78 | 094 18.06 25.86 35 0.95 0.00 15,01
0B | 20,80 | 26,62 | 5040 0,19 18,81 5.87 6 555 0,09 19,84
0A | 19,31 | 26,97 ; 146,40 | 0.52 18,48 17.57 16 1,33 0.07 14,34

Thanh phin phin khang clia hao tén dién dp xdc dinh theo biéu thiic

AU, = Qxoloy = 34.95.007.1576.107 1 o] V
U 0,38

Thanh phén tic dung clia hao ton dién 4p

AUy = AU,-AUgn = 19— 1,01 = 17,99 V
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Tiét dién day dan x4c dinh theo biéu thiic

Pl 4119.1576

= 9,68 mm’;
v.UAU, T 32 0,38.17, 99

Ta chon cap loai ABBG c6 ti€t dién chudn 1a F,,, = 35 mm® ¢6 r,= 0.95 va x,=0,06Q/km:
Hao t6n dien 4p thuc t&

Pry +Qxo ,_ 41,19.095 +3495.0,06

AU = . —.157,6.10" =17,1 < 19V
U 0,38

Ttinh todn tucng ty cho cdc doan khac, ket qua ghi trong bing 2.4.btl.
* Phuong dn 3:

Chiéu dai cac doan day duge xdc dinh theo so dd hinh 2.4.btl nhu da néi & phan trén.
Dong cong sudt chay trén doan 01 duge xic dinh bang tdng cong suat cla 4 phan xuong N, V, G
va
Py = 41,19 + 41,65 + 39,73 + 32,48 = 155,07 kW,
Qo= 34,95427,06+30,53+31,80 = 124,34 kVAr.

Xdc dinh ti€t dién day ddn ciia dudng truc (01): Hao t6n dien ap cho phép tir tram bién
dp dén cdc diém tdi xa nhat vin 12 19 V; Thanh phdn phin khing ctia hao t6n dién 4dp tir tram
bién 4p dén phan xudng N

Qoo LQ,NI,N . 124,34.73,4{: ;-834,95‘84,]9 0.07.107 = 2.22V:

AU, =

AUy=19-222=16,78 V:

Thanh phan téc dung ciia hao (6n dién dp cho phép trén doan OF xdc dinh theo biéu thic

. N
AU,
AUﬁOl' :—(: = O Z”' A%

n

U
- 16.78 =938,V
H\/(?,l,19.84.192 +32.48.14,19% +39,7533.817 + 41,65.64,81°
155,07.73.41°

Tiét dién day dan doan 01 dugc xéc dinh theo biéu thitc
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_ Pydy _ 155,07.73,41
3] b - o

v UAUg, 32038938
va x, = 0,06 /km:;

= 99,8 mm?, ta chon day cap F, = 120 mm’ c¢6 r, =0,28

Hao tén dién dp tdc dung thyc & trén doan 01

Pody , _15507.0.28

AUgg= U ol

7341107 =839V

Thanh phan tdc dung cla hao t16n dién dp cho phép tir tG phan phéi | dén cdc phan
xudng N,G, V va U Ia nhit nhau va bang: '
AUpp=AUg- AUy, = 16,78 - 8,39 =839V
Tiét dién day dan doan IN

_ Pudn _ 4119.8419
tUAU,,, 32038839

N = 33,99 mm?®.; ta chon F_ = 35 mm*.

Tinh todn tuong ty cho cac doan day khdc, két qua ghi trong bing 2.5.btl.

Bdng 2.5. bil. Két qua tinh ti€t dién day dén theo phuong dn 3 (theo dudmg truc)

n |Q.KVAr| Ps kW | hn m [AURV | AU, V | Emm? { By mm? v, O/km|x, Qkm| AU,V
011 124,34 155,07 | 7341 1,80 938 99,80 120,0 0,28 0,06 9,83
02| 9590 117,54 | 88,59 1,57 13.43 63,76 70.00 0.48 0,06 14,49
IN| 3495 41,19 84,19 0.55 8,39 33.99 35,00 0,95 0,07 9,21
1V | 2706 32,48 14,19 | 0,07 8.39 452 6,00 5,55 0,09 6.82
1U| 30,53 39,75 33,81 0,21 8.39 13,17 16,00 5.55 0,09 19.87
1G| 31,80 41,65 64,81 0,43 3,39 26,46 25,00 1,33 0.07 9,83
0A | 14,60 21,92 2782 | 0,10 18,90 2,65 6,00 5,55 0,09 9,00
00| 32,22 38,37 58,78 0,36 18,64 9,95 10,00 333 007 20,11
OB 20,80 26,62 5040 | 021 18,79 5.87 6,00 3,35 0,09 19,84
2E!1 18,78 24,66 3781 0,15 13,00 5,90 6.00 5,55 0,09 13.79
20| 44,68 49,93 25,19 0.20 428 24,17 25,00 1,33 0,07 4,61
2Y | 31,91 40,64 45,81 0,29 428 35717 35,00 0.95 0,06 4,89
2A | 1931 26,97 77,81 0,33 428 40.32 50,00 0,67 0.06 394

2.3.3. So sdnh kinh 1€ cdc plurong dn

Nhur da phan tich, phuong dn | khong ¢6 tinh kha thi d6i v6i mot xi nghiép cong nghi¢p
nén chiing ta chi tién hanh tinh todn so sdnh céc chi tiéu kinh € cha phuong 4n 2 va phuong an
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3. Céc phuong 4n dugce so sanh theo chi tiéu chi phi quy ddi

Z=pV+C=pV +AAc,

Coi thdi gian thu héi von ddu tr tieu chudn 12 8 nam, hé s khau hao dudng cap 1a 6%,

tic ki, = 0,06 khi d6 p = 1/8+0,06 = 0,185; gid thanh t6n that c,= 1000 déng/kWh.

Ton that dién nang trén doan day duge xéc dinh theo biéu thiic

2 2
AA=APT =P *Q° .
UZ

Thdi gian hao tén cuc dai T ¢6 thé xdc dinh theo biéu thiic
T =(0,124+T,,.109%.8760 = (0,124 +5100.10% 8760 = 3521 h
PA 2: Tinh cho doan ON

41,197 + 34,952
AAy = 19 +2 0,95.157,6.107%.3521 = 10653,24 kWh
0,38

('3{,_\, = AAyn,Cs = 10653,24. 1000 = 10,65.10° 4.

Vén dau tr clia dudng cép, sudt von ddu v, tra theo bang 7.pl.phu luc [1].
Von =Vl =81,34.157,6.10° = 12,82.10° 4,

Chi phi quy déi
Zon = (0,185.12,82 + 10,65).10°= 13,02.10° d/nam

Tinh todn wong ty, k€t qua ghi trong bang 2.6.btl va bang 2.7.btl. Két qua tdng hop clia

2 phuong dn dugce biéu thi trong bang 2.8.btl,

Bdng 2.6.b¢}. K&t qua tinh ton kinh t€ phuang &n 2

n Q, Ps kW | /ly.m | Fy | v, AQ, | AP, |AA. XWh| V. pv. C, Z, B

kVA 104 | kVAr | kW 10% | 10°% | 10°d | 10%d
ON | 3495 | 41,19 {157,60! 35 |81,34| 0,191 | 3,03 1065324 12,82 2,37 |10.65]| 13,02
0G| 31,80 | 41,65 138,22 35 (81,34 0,063 | 2,50 | 8792,01 |11,24| 2,08 | 879 | 10.87
0U | 30,53 | 39,75 | 77,22 | 16 |62,34] 0,031 | 2,79 | 9838,67 | 481 | 0,89 | 9.84 | 1073
0Y | 31,91 | 40,64 1134,40| 25 |70,24] 0,058 | 3,31 [ 1163691 { 9,44 | 1,75 | 11,64 13,38
OE | 18,78 | 24,66 | 66,40 | 10 |53,44| 0011 | 147 | 518019 | 3.55 | 0,66 | 5.18 | 5.84
00 [ 32,22 | 38,37 | 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 | 226 | 794032 | 546 | 1.01 | 7.94 | 8,95
OA [ 14,60 | 21,92 | 28221 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] 35 181,34 0,074 | 3,36 | 11832,26| 9,27 | 171 |11,83]13.54
OB | 20,80 | 26.62 | 5040 6 |4046| 0,012 | 2,21 | 7784,10 | 2,04 | 038 | 7,78 | 8,16
0A | 1931 | 2697 (146401 25 170241 0028 | 1,48 | 522379 | 10,28 | 1,90 | 522 | 7.13
0,387 | 26,6 | 93512,07 | 73,19| 13,54 93,50 | 1074

Bdng 2.7, btl. K&t qua tinh todn kinh t€ phuong dn 3

n| Q |PckW|/h» m| Fa |V, 10'd| AQ, | AP, | AAkWh [V.10°%| pV. |C, 10°d|Z, 10
kVA kKVAr | kw 10%d

01 112434 (15507 73.41 | 120 | 131,76 1,21 | 5,62 |19801,03| 9,67 | 179 | 19,80 | 21,59
02| 9590 |117.541 88,59 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 | 569096 | 6,85 | 1.27 5.69 6,96
1V} 2706 (32,48 14,19 | 6 | 4046 | 0,02 | 0,97 | 343199 | 0,57 | 0,11 343 3.54
1U| 3053 [ 39,75 33,81 | 16 | 62,39 | 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 | 577148 | 455 | 0,84 | 577 6,61
0A| 14,60 | 219212782 6 | 4046 | 001 | 074 | 261148 | 113 | 021 2,61 2.82
00| 32,22 | 38,37 | 58,78 | 10 | 53,44 | 007 |3.40|11981,55| 3,14 | 0,58 | 11.98 | 12,56
OB| 2080 | 2662 | 50,4 | 6 | 40,46 | 0,04 | 221 | 7784,10 | 2,04 | 0,38 | 7.78 8,16
2F | 44.68 | 49,93 [ 25,191 6 | 40,46 | 0,07 | 4,35 (1530380 1,02 | 0,19 | 1530 | 1549
20| 18,78 [ 24.66 | 37,81 | 25 | 70,14 | 002 {033 | 1178,13 | 2,65 | 0,49 1.18 1.67
2Y | 3101 [4064 14581 35 | 81,34 | 005 | 0,80 | 2833,16 | 3,73 | 0,69 | 283 3.52
2A| 1931 | 2697 | 77,81 ) 50 | 89,60 | 0.04 | 040 | 1398.63 | 6,97 | 1.29 1,40 2.69
¥ 2,62 |32,13]113141,5| 52,68 | 975 [ 113,14 | 122,89

Bdng 2.8. btl. Cic chi tiéu kinh ¢ co ban cia céc phuong idn so sinh

Phuong 4n Van dau wr 10°VND Chi phi hang nam 10°VNDP/nam
AY pv C Z
2 73,19 13,54 93,50 107,04
3 52,68 9.75 113,14 122,89

Tir s6 liéu tinh todn trén bang 2.8.btl ta thdy mac di phuong &n 2 ¢6 s6 vén ddu wr 16n
hon phuong dn 3 nhung t8n that dién nang lai nhd hon nhiéu, Vi vay tdng chi phf quy déi nhd
hon & phuong 4n 3, do d6 phuong 4n 2 chinh 13 phuong 4n t6i vu ma ta c4n lya chon.
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2.4. Chon cong suit va sé hrong may bién ap:
Tir két qua tinh loan hao tdn cong suat AS = AP + AQ (bang 2.6.btl.) ta c6 éng cong
suat tinh todn c6 ké dén hao t6n cong sudt tren dudng day
Sy =8+ AS= 270,1 + 26,6 + j(218,46 +0,38) = 296, 7+218,84 kVA
Hay  S;= 368,68 kVA, cong suat trung binh
_S,Ty, _ 368,68.5100

N - = 241,64 kVA
8760 8760
Hé sa dién kin dé thi phu tai:
k, =S _ 24L64 oo 075
S, 368,68

Nhu viy mdy bign dp cé thé 1am viéc qui tai 40% trong mot thoi gtan xde dinh. Ta c6
thé xay dung tram bién dp theo 3 phuong dn:

Phuong dn I: Ding 1 mdy bién dp 22/0,4 kV ¢6 cong suit dinh mic la 315 kVA . Theo
phuong &n nay hé s6 qua tai ciia mdy bién dp 1a

S 368,68

kql|= P

=1,17< 1.4
S.a 315

Phuong dn 2: Ding 1 méy bién dp 22/0,4 kV ¢6 cong sust 400 kKVA.
Phuong dn 3: Ding 2 mdy bién dp c6 cong suat 2 x 180 kVA.

Kiém tra kha nang 1am viéc qud ti clia mdy bi€n dp & ché do su c6: Khi c6 su ¢6 mot
trong 2 may bi€n dp thi mdy bién 4p con lai s& gdnh toin bd phu tai loai I vi loai II bing
S, =0,75.368,68 = 276,51 kVA.

Hé 6 qua tai khi mot may bién 4p & phuong 4n 3 bisrcd 1a

L o S _27651

! S,za2 180

=1,54>14

Nhu vay mdy bién 4p khong thé dam 1am viéc qud tai khi xdy ra sur c6, bdi vay dé dam
bao an toan cho mdy khi c6 su c6 mét trong 2 mdy, ngoai 25% phu ti loai III, cdn phai cit them
15% phu tai loai I1, khi d6 phu 1ai & ché do s cd sé 1a:

S, = 0,6. 368,68 = 221,2. H¢ 56 qud tai clia mdy bi¢n 4p lic nay la
ko =222 = 1,23 < 1,4, vay dam bdo yéu ciu.
8O
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Can ¢\ vao bang 10.pl. vd bang 12 pl [1] ta ¢ s6 lidu cia cdc mdy bién dp do hing
ABB ché tao nhu bang 2.9.btl sau

Bdng 2.9.btl. Cic tham s0 coa mdy bién 4p 22/0.4 kV

Cong sudt dinh Hao 18n cong suit , kW bién dp nm Vén ddu tu
me. kVA AP, \ AP, U, Yy, [0°VND
315 0.72 4,85 4 04,6
400 0.84 5,75 4 112,7
2x180 0,53 3.15 4 152.7

So s4nh 2 phuong 4n theo chi tiéu chi phi quy déi
Z=pvV+C+Y,
Gid tri C xac dinh tuyong wr nhu & phan trén: C= AA.c,

Khi so sdnh thiét hai do mat dién ta chi cdn xét dén phu tai loai I va loai I ma théi, vicé
thé coi phu tai loai T1I & cdc phuong 4n 14 nhu nhau.

Phitong dn I:

Tén thil trong mdy bién 4p x4c dinh theo biéu thiic:

2
AAHA|=(AP[“.8?60+APK1. "'_ZS'_ .T)=(0.?2.8760+4,85

nBAj

368,687

152

3521)=29700,83kWh

Chi phi tén that
C, = AA.c, = 29700,83.1000 = 29,7.10°d
Cong sudt thigu hut khi mét dién bang cong sudt loai I va loai II 14
P, = myy.Py= 0,75.270,1 = 202,58 kW
Dién nang thiéu hut:
Ay, = Pyl = 202,58.24 = 4861,8 kWh
Thiét hai do mat dién
Y, = Apgn = 4861,8. 2,500. 10° = 21,87. 10°d,
Téng chi phi quy d6i clia cac phuong 4n:
Z,=(0,185.94,6 + 29,70+ 21,87).10° = 69,07 .10° d.

Tinh todn tudng o cho phuwong dn I, két qua ghi trong bang 2.10.btl.
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Phuong én HI:;

Tén that trong cdc mdy bién dp:

AP 2

AApa;=(2.AP,,, 8760+ —X2 f’ 0=
nBAZ
3,15 368,682

=(2.0,53.8760+ 5 3521) = 32591kWh

07
Chi phi t6n that
C,=32591.10° = 32,591.10% d.
Cong sudt thi€u hut khi mat dién bang 15 % cong sudt loaj IT 14
P, = 0,15.270,1 = 40,52 kW
Yi= Ap8n = Pyotegy = 40,52.24.4,500.10 = 437.10°d,
Zo = (0,185.152,7 + 32,591+ 4,37).10° = 65,21.10° d.
Céc két qud tinh todn duge thé hién trong bang 2.10.btl.

Bdng 2.10.btl. K& qua tinh chon s6 lwgng va cong suit may bién 4p

Phuong Chi phi hang nam, 10° VND/nim
in Vv, 10°ND
AA kWh pv C Y Z
1 94.6 29683,7 17.50 29,70 21,87 69.07
2 1127 2455779 20,85 24.56 21.87 67,28
3 1527 32591 28,25 32,59 4,37 65,21

Tir bang 2.10.btl ta thay phuong dn 3 ¢6 téng chi phi nho nhat. Nhu vay ta chon phuong
dn 3 gém hai mdy bién 4p 2x180.

3. TINH TOAN DIEN

3.1. Hao tdn dién 4p I6n nhét trong mang dién
3.1.1. Trén duong day

Nhu tinh todn & trén hao t6n dién 4p 16n nhat clia mang dién s& duoe xay dung 14 hao
ton trén doan day 00 véi AU,,= 20,11 V (bing 2.4.btl).
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3.1.2. Trong mdy bién dp
PRy, +QXpa  296,7.7,775+ 218,84.15,995

AU, = 107 =14,496 V.
U 0,4
] U2 ] 2
Ry = kel = D0 551070
2. 180210
2
Zon, = 0eU” = 404 107 =35,55.10"

100S,, 100.180°

Xpar = 435,557 —15,55° 107 =31,97.10° Q

Khi hai mdy bién 4p lam viéc song song thi:

R
N 15255 =7,775; Xp=15,995 mQ

3.2. Hao ton cong suat

3.2.1. Trén duong dady
- Hao t6n cong sudt tac dung trén doan day ON duce xéc dinh theo bidu thic

2 4 2 2
APu[\‘z _'JTQTOJ - L{);g%é‘—gs—ogs 1576 106—303kW

- Hao t6n cong suét phan khéng trén doan day ON dugc xédc dinh

2 2 2 2
LS ‘“—190;8—-&0 06.157,6 .10° = 0,191 kVAr

AQyy =

‘Tinh todn twong ty cho cdc doan day khdc, két qué ghi trong bang 2.6.bu.
TOng hao t6n céng suat trong toan mang la 2AP =2656 kW vi Y AQ = 0,387 kVAr
3.2.2. Trong mdy bién dp

1) (2053+2315 (36868) )= 7.67kW

APy, = (2.AP+ -; AP,. (32

nBA
3.3. Ton thdt dién nang
Tong t6n that dién nang trong toan mang dién

2AA = AAy + AAg, =93512,07+ 32591= 126103,1kWh
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Gia tri AA,s téng 6n thit dién nang rén duting day xdc dinh tir bang 2.6.btl; AA,.-
tong t6n that dién nang trong cdc may bién 4p theo phuong dn 3 (bang 2.10.btl).

4. CHON VA KIEM TRA THIET BI

4.1. Tinh toan ngan mach
Ta (i€n hanh xdc dinh dong dién ngdn mach tai diém N, va N; (tai mot phan xudng dai
dién la phan xudng xa nhat N): D€ don gidn ta ¢ thé bd qua dién trér clia cdc thi€t bi phu.
22kV 0,4kV

Hinh 2.5.btl. So d6 tinh todn @‘I /
ngan mach. ?

HT BA N/ PD N,

Thiét lap so do thay thé tinh todn

4 o |

&—
n / EHT Z'rk N
E XI iT ZB:“-\ Nl ZC N2

Xéc dinh dién trd cla cdc phén (i, tinh trong hé don vi ¢é tén chon U= 0,4kV:

Theo s6 liéu cua d¢ bai, cong suit ngdn mach tai diém dfu dien 1a S,=180 MVA, vay
dién trd cia hé théng la:

2 . 2
Xur= Je_ =94 2089, 10° Q
S, 180

cdc dién trd Ry, va X5, di xéc dinh & muc 3.1.
Roo=7775.10°Q X = 15.995.10° Q
Re=r1,/=0,95.0,158 =150,1.10" Q)

Xc =% =006.0,158 =94.10° O
* Tinh todn ngdn mach tai diém N,

Xde dinh dién tr& ngdn mach dén diém N,

Zo = Xt Zoa= J(7,775)7 + (0,89 + 15,995)% .107 = 18,59.10°Q2

Ddng dién ngin mach 3 pha
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o U 400
kl

3z, 3.1859

Déng dién xung Kich:

=12,31 kA

P =K V2. 10212, V2 12,31 = 16,856 kA
Gia tri hiéu dung ciia dong xung kich:

Lyt = Qe 18=1,09.12,31= 13,42 kA
ka=12 vi g =109 (theo bang 7.pl.BT)

* Tinh todn ngdn mach tai diém N, Muyc dich ctia viéc tinh todn ngin mach tai diém
N, 1 dé kiém tra dn dinh dong va dn dinh nhiét cia cdc thigt bj v kiém tra do nhay clla cdc thiét
bi bao vé dudng day.

Téng tré ngan mach dén diém N,

Zo =J(7.775+ 150,1)7 + (0,89 + 15,995 + 9.4) 107 = 160,05.10" O

Dong ngén mach 3 pha tai diém N,.
[(kxzz - U _ 400 .
V3Z,, +/3.160,05

Dong xung kich: iy, =ky v2 . 19=1,2. y2 1,44 = 2,44 kA

44 KA

Gid trj hiéu dung clia dong xung kich: Ly, =qy. 115 = 1,09.1,44 = 1,57kA
* Tinh todn dong ngdn mach mét pha
Thanh phén dién tré thit tu nghich 14y bang dién trd thit ty thugn, thinh phin tic dung
cta di¢n trd thif tiy Khong bang dién trd tadc dung thit ty thuan. Dién tré phan khédng thit ty khong:
Ul 0,4’

- Mdy bién dp: Xy, =0,7. =0,7

0 2622.22.10°0,
Sin 0,180

Khi 2 mdy lam viéc song song Xy = 622,22/2 = 311,11. mQ
Budng day cap: Xoc =2X,

Dién tré day trung tinh 14y bang dién trd day pha, nhu vay X, = 3X,

®@—]

E" ZE 1 Zf.z ZHJ 3Zu-,l Nz
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Tong trd ngan mach mot pha duge xdc dinh nhu saw:

Zs = 3Ry, +6R )7 +(3X ip +2X s + Xupa + 7X)?

Zi= J(3.7,7?5 +6.150,1)? +(3.0.89 +2.15995 + 311,11 + 7.9,4)* =1011,45 mQ
Dong ngian mach mot pha

g _ 3.0,95.220 - 620 A
L0115
4.2. Chon thiét bi dién
4.2.1. Chon thiét bi phdn phéi phia cao dp
Pé chon va ki€m tra thigt bi dién 1a gid thiét thdi gian cat ciia bao vé 1A 6,=2,135s.
4.2.1.1. Cdu chay cao dp
368,68

V3.2

Ta chon cdu chay cao 4p do hang SIEMENS ch€ tao (hodc céu chay tuong duong loai
T1K do Lién bang Nga ché tao) ¢6 U, = 24 kV, dong dinh muc I, = 10 A; dong khéi dong cua
day chay la 10 A.

Dong dien lam viéc binh thudng phia cao dp [,= =968 A

4.2.1.2. Daocdchly

Cin cif vao dong dién lam viéc ta chon dao céch ly PLH22/630 (hoac loai 3IDC do
SIEMENS ché tao),

4.2.1.3. Chéng sét

Chon chéng sét van loai PBC-22T1 (bang 35.ph.)[1] do Nga san xuat (hoac loai C24 do
Phap sin xuat, hoic Joai AZLP501B24 do hiing Cooper My ché tao)

4.2.2. Chon thiét bi phan phdoi phia ha dp
4.2.2.1. Cdp dién luc

Cip dién luc dugc chon theo hao ton dién dp cho phép nhu da xac dinh ¢ mu¢ chon so
d6 ndi dien 5 wu. Tiét dién tSi thiéu theo diéu kién én dinh nhiét clia day cdp dugc kiém tra
theo biéu thifc:

= 1440. =28,15 < 35 mm?*;

- k2

B Juo J215
™ C, 75

(he s¢ C, tra theo bang 8.pl.BT).
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Nhu vy cdp da chon dam bao yéu cau vé d6 6n dinh nhiét.

4.2.2.2. Chon thanh cdi ha ap ciia tram bién dp

S: 368,68

J3U V304

Du dinh chon thanh cdi det bang déng ¢4 j,, = 1.8 A/mm? (bang9.pl.BT).

Dong dién chay qua thanh cdi xdc dinh 1= =532,16 A

Tiét dién can thiét cha thanh cai

F= _L= 3216 295,64 mm?
Jia 138

Ta chon thanh cdi ¢6 kich thude 50x6 = 300 mm’ v6i C, = 171 (bang8.pl.BT).

Kiém tra 6n dinh nhiét theo diéu kién

min —

t J
Frin= I} ["— = 12310, Y215 _ 105,56 < 300 mm?
C, 171
Kiém tra 6n dinh déng: Chon khoang vuot cla thanh cdi la | = 125 cm, khodng c4ch
gilia cdc pha la a = 60 cm;

Mémen udn:
132 2 2
M=1,76.10" Cliw l,?6.10'“.m = 130,22 kG.cm;
0a 10.60 )

Mémen chéng uon: W =0,167b’h = 0,167.0,6%. 5 = 0,30 cm’

Ung suit: ¢, = M_13022 = 434,08 kG/cm® < o4, = 1400 kG/em?®.
w030

Viy diéu kién 6n dinh dong dam bao.
4.2.2.3. Chon sit cdch dién
Ta chon sit O®-22-375 ¢6 U = 22 kV; Iuc phé huy Fo =375 kG.

Luc cho phép trén dausitla F,.=0,6 F =0,6.375 = 225 kG.

2 2

) i} PRt - < 16
Luc tinh todn F, = 1,76.10* 12 =1 76.10% 125.

xk
d

= 10,42 kG.

He s6 hi¢u chinh k = H/H = 17,5/15 = 1,17,

Luyc tinh todn higu chinh kF, = 1,17.10,42 = 12,19 < F., = 225 kG. Viy si chon dam

bao,
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4.2.2.4. Chon aptémat

- Aptémat tong c6 dong dién phu tdi chay qua la I = 532,16 A, ta chon aptémat loai
A3144 véi dong dinh muic 1la 600 A; dong khdi dong cua méc bao vé 1a 1,,= 600 A, dong tdc
dong uic thai 1a 4200 A (bang 32.pl.)(1].

- Aptomat nhdnh dugc chen riéng cho timg phan xuong dva theo dong dién tinh todn,
tinh cho phan xuong N:

Dong dinh miic cia dong co thit nhat dugc xdc dinh theo bidu thic

P 56
Y3U.cosp  /3.0,38.0,78

InI = = 10,91 A
Cic dong dién cha cdc dong co khéc ciing duge xdc dinh tuong tu, két qua ghi trong
bing 2.11. btl. Déng dién khoi dong clia aptomat duge xdc dinh theo bi€u thitc

o

m

I n-l|
Iap - mmmMax + km Z I“
1

Trong s6 8 may cong tdc cha phan xudng N ta chon ra mot mdy c6 cong suat 16n nhat 12
mdy thit 3 ¢6 P, = 10 kW (mdy s6 3 va s6 5 c6 cling cong sudt nhung may s6 5 c6 kK, 16n hon va
coso nhé hon nén c6 dong dinh mikc 16n hon). D€ x4c dinh & ché do nang né nhat ta coi h¢ s6
déng thdi bing 1. Coi hé s6 md mdy cia dong o 1a K= 4,5 dong cd c6 ch€ do md mdy nhe v6i
= 2,5 (bang12.pL.BT), xdc dinh ddong m& mdy clia dong co lén nhét

Lo = KoL, = 4,5.22,34 = 100,53 A
100,53

ap

I

+(10,91+8,44+17,8+19,23+5,06+9,87+16,51) = 128,05

3e-

Ta chon aptomat loai A3134 c6 dong dién dinh mifc 1a 1,4, = 200 A; dong khoi dong
ciia méc bao vé I, =150A, dong khai dong tic thai Ia 1050 A. (bang 33.pl.) [1]. Tinh todn tuong
tu cho cdc phan xudng khic, két qua ghi trong bang BT10.
4.2.2.5. Chon may bién dong

- Bién dong cho céng to tdng

Can ctf vao gid tri dong dién chay trén doan day tong I, = 532,16 A ta chon may bién
dong loai TKM-0,5 (bang 27.pD[1] ¢6 dién dp dinh mic 1a 0,5 kV, dong dinh mifc phia so cdp la
6004 , hé s8 bién dong k; = 600/5 = 120, cfp chinh xdc 10%, cong sudt dinh mifc phia nhi thi
12 5 VA, Kiém tra ché do 1am viéc ciia cong to khi phy tdi cuc tiéu.
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Bdang 2.11.b]1. Két qua tinh todn dong dién clla cdc mdy & phan xudng N

May P, kW cosp I, A
1 5,60 0.78 10.91
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
g 7,50 0,69 16,51

Cong 10 1am viéc binh thudng néu dong nhi thit khi phu tai cuc ti€u 16n hon dong sai s6

10% (I, = 0,1.5 = 0,5A).

Dong dién Khi phy tai nhé nhdt (bang 25% phu tai tinh todn)
Lo =0251,=025532,16 =133.04 A
Dong dién nhi thit khi phu tai cyc tiéu

l.. 13304
120

=111A>], =05A

I2n'|||'r| =

Vay bién dong 1am viéc binh thudng khi phu tai cuc tiéu.
- Twong tu chon mdy bién dong cho cac phan xudng, két qua ghi trong bang 2.12.btl.

Bdng 2.12.btl. Két qua tinh chon aptdmat va m4y bién dong cho cdc phan xudng (PX)

Chon aptémat Bién dong TKM 0,5
PX | Lo A | T4 | N2 Io A | TanA| Ly A | Loa L, I L i
T ; L : Apt.
(1) fe3) (3 4) (3) (6 N (8) C)] (10) (1)
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 73 1.32
U 23,37 42,07 80,38 | 12245 [ 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 | 1717 100 80 A3124 | 4710 50 1,18
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Bang 2.12.btl (tiép theo)

(1} (2) (3) 4 5) (&) (N (8} (9) (10) (1D
22,34 40.21 76,93 117,14 200 120 A3133 | 76,12 15 1,27
23,37 42,07 65.44 107,51 200 120 A3133 | 6424 75 1.07
11,12 20,02 33,98 54,00 100 60 A3124 | 4002 50 1.00
2234 40,21 1202 | 16042 [ 200 200 | A3133 ] 1018 100 1.27
14,18 25,52 4721 72,73 100 80 A3124 | 513 50 1,28
18,99 34,18 45,10 79.28 100 80 A3124 | 504 50 1.26

Q> < |0

4.3. Kiém tra ché do khéi dong dong co

Ta kiém tra ché d6 khdi dong dong co 16n nhat & phan xuong N.

D¢ 1éch dién dp khi khéi dong dong co duge xdc dinh theo biéu thite

Lok T2 g
Zota T 2o + 2y,

AUy = 10

Tong tr& cha dong cg lic md mdy

380
Zy = Xp= Y

e p—a— R T ¥o!
SLK, 3223445

Zon + Zay =/(7,82 +150,1)% + (0.89 + 18,75 + 9.4) .10°=0,16 Q

Zont Zoa +Zo= (7,82 +150.1)% +(0.89 + 1875 + 9,4 1 2180)% 107=2.21 Q

Z. +7
AU, = mhe T 2900 = 016 100 =72 % < 40 %
Lopn +Zgg +Zy, 2,21

Vay ché do khéi dong dong 1a 6n dinh.
5. TINH TOAN BU HE SO CONG SUAT - COS¢
5.1. Xac dinh dung Iugng tu bu

Gid tri cong suflt phan khdng cdn bl dé nang hé 6 cong sudt hién tai clia clia phan
xuong N lén gid tri cos, = 0,9 img véi tge, = 0,48 dugc xdc dinh theo biéu thitc:
Q, = P(tgo, —1g ¢,) = 41,19(0,86-0,48) = 15,45 kVAr.

Ta chon tu dién 3 pha loai KC1-38-14-3Y1 (bang 40.pl.}[1] hoac loai tuong duong ¢b
cong sudt dinh mije 14 Q,,, = 14 kVAr.
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5.2. D4nh gia hiéu qua b

Cong sudt biéu kién cia phan xudng sau khi bl s€ la
Sy = Py + j(Qu — Qu) = 41,19 + (34,95 — 14) = 41,19 +]20,95
Bdng 2.13.btl. K& qud tinh chon ty bi

PX| cosp | tgg | Q |Qum Loai ty AA, | AA-AA, | BC | V.10 pV,
N | 076 | 086 |1545| 14 | KC1-038-14-3Y | 779618 | 2857.06 | 2,86 | 1.68 | 0,31
G| 079 | 078 [12.33| 14 | KC1-038-14-3Y | 6568.68 | 222333 | 2,22 | 1.68 | 0,31
U| 079 | 078 |11,77| 14| KCI1-038-14-3Y | 725836 | 258031 | 2.58 | 168 | 031
Y | 079 | 0,78 |12,03] 14 | KC1-0,38-14-3Y | 8596.86 | 304005 | 3.04 | 168 | 031
£ | 080 | 0.75 | 6.66| 14 | KC1-038-14-3Y | 340185 | 177834 | 1,78 | 1.68 | 031
o| 077 | 083 [1338] 14| KC1-038-14-3Y | 8611.19 | 337036 | 337 | 168 | 031
v | 077 | 083 |1132] 14 | KC1-038-14-3Y | 5444,83 | 249549 | 2,50 | 1,68 | 03!
A 083 | 067 421 14] KC1-0,38-14-3Y | 183635 | 812,68 | 081 | 1,68 | 031
G| 075 | 088 [2007| 28| KC1-0,38-28-3Y | 730400 | 452826 | 453 | 336 | 0.62
B| 079 | 078 | 7,88 | 14 | KC1-0,38-143Y | 5148,63 | 263547 | 264 | 1,68 | 031
Al 081 | 072 | 658 | 14| KC1-038-14-3Y | 358732 | 163647 | 1,64 | 1,68 | 031

6555425 | 27957,82 | 27,96 | 20.16 | 3.73

Tén that dién nang sau khi bl

1192 2
AAy = 4—1% 0,95.157,6.10°.3521 = 7796,18 kWh

Lugng dién nang tiét kiém duge do bii cong sudt phan khang
A = AA - AA,, = 10653,24 —7796,18 = 2857,06 KWh
S6 tién ti€1 kiém duge trong nam
5C = BA.c, = 2857,06. 1000 = 2,86 10° d/nam
Von diu tu tu bl
V= VorQu = 120.14.10" = 1,68.10° d.
Chi phi quy déi
Z.=pV, = 0,185.1,68.10° = 0,31.10° d/nam

Tinh todn twong tu cho cdc phan xudng khéc, két qua ghi trong bang 2.13.btl.
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T6ng s tién tiét kiém duge do dat ty bi hang nam la
TK = 5C - pV,, = (27.96 — 3,73).10° = 24,23 .10°d/nam

C6 thé nhan thiy viéc dat tu bit mang lai hiéu qua kinh té rat 16n,

6. TINH TOAN NOI DAT

Nhur da biét, di¢n tré nSi dat cho phép d6i v6i tram bién dp c6 cong sudt ién hon 100
kVA la R;= 4 Q. D€ tiét kiém ta sir dung hé théng méng cha nha xuéng va hé théng 6ng nudc
lam ti€p dia ty nhién, véi dién twd néi dat do duge 1a R, = 27,6 Q, dién trd suat cha dit la
P, = 1,24.10°CQ2 cm do trong diéu kién do 4m trung binh (hé s6 hiéu chinh cia coc tiép dia 12
Keww=1,5 va d6i v6i thanh n6i k,,=2 bang 44.pl. [1]).

Trude hét ta xdc dinh dién ud tiép dia nhan tao

_R,R, 2764
" R,-R, 276-4

=4,68Q

Chon coc tiép dia bang thép tron dai / = 2,5 m, dudng kinh d = 5,6 cm déng sau cach
mat dat h = 0,5 m. Dién tr& tiép xtic clta coc ndy ¢6 gid tri

k { :
R, = KeoePo KeacPy 1, 2 l 4h, + - 15.1,24 (In 2250+lln41?5+250)=55,8§)
2nd 2 4htb -7 2.314.250 56 2 4.175-250
= N . 250
Chiéu sau trung binh clia coc h, = h + 5 =50+ — =170¢cm

So b chon s6 lugng coc

n=—%= - =1],92 chonn= 12 coc

56 coc nay duge déng xung quanh tram bién 4p theo chu vi
L=2(5+7)=24m
Khoang cich trung binh gilta cdc coc 1a 7, = L/n = 24/12 = 2 m.

Tra bang 49.pl. [1] tng véity le 1/l =2/2.5=0,8 va s6 lugng coc 1a 12, ta xdc dinh duge
h¢ s6 lgi dung clia cdc coc tiép dia 1a . = 0,52, s6 lot dung cua thanh néi n,,,=0,32.

Chon thanh ndi ti&€p dia béng thép c6 kich thudc bxc = 50x6 cm. Dié¢n tré tiép xlic cna
thanh néi ngang
KogaPo \ 2L%  2.124.10* | 2.2400?

Ry = In W = 47670
2nl  bh 23142400 550
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Bién tro thyc t€ cuia thanh n6i ngang c6 xét dén hé s6 loi dung n,,, 12

R
—me U787 _ssa00

R’ =
My 0,32

nga

Dién rd can thiét cia he thong ti€p dia nhan tao ¢6 tinh dén dién trd cia thanh néi

Riuga-Rut 5522468

Riw=1 =
R'\u—R,,  5522-468

=35,110;

S8 lugng coc chinh thitc 1a

Row _ 558

= — = 05751 = 20,98 coc chon n, =21 coc
T]r..'(u." nt M i

nt‘l

Kiém tra do én dinh nhiét ctia hé théng tiép dia

t
Fia = 1§ M 13720, Y213
C, 74

=272.87 < §,, = 50.6 = 300 mm?

Vay hé thong tiép dia thoa man vé diéu kién én dinh nhiét.

7. HACH TOAN CONG TRINH

Trong phin hach todn cong trinh ta chi xét dén cdc thiét bi chinh ma duge liét ké trong

bang 2.14.bil.

* Téng gid thanh cong trinh 1a ¥V = 317,49 triéu déng.
* Téng gi4 thanh c6 tinh dén cong lip dat

Vy =keZV = 1,1.317,49 = 349,24 tri¢u déng
* (Gia thanh mét don vi cong suat dit

349,24
=2V 302

10°=0,97.10°d/kVA
360

i

Bdng 2.14.bt1. Liét ké thiét bi va hach todn gia thanh

T Tén thiét bi Quy cich Donvi | 86 luong Don gi4, 10°d Vv 10
(1) 2) (3) (4) 3 (6) M
L | Tram bién dp 2. TM180/22 Cai 1 152,7.10° 152,7
2 | Daydin22kV AC35 M 337.39 80,75 27,24
3 | Céiphadp ABBG 35 M 295.82 81,34 24,06
4 | -nt- ABBG 25 M 1342 70,24 9,43
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Bang 2.14.btl (1iép theo)

N (2) (3) (4) (5) () N
5 -nt- ABBG 16 m 311,22 62,34 19.40
6 -nt- ABBG 10 m 125,18 53,44 6,69
b -nt- ABBG 6 m 78,62 40,46 3.18
8 | Cdu chady cao dp T1K,22 Bo 1 2500 2,50
9 | Chong sét van PB-22 Bo 1 2000 2,00
10 | Daocachly B& i 1600 1,60
11 | Vo el dign Cii 1 1000 1,00
12 | Aptomat 18ng A3143 Céi 1 3500 3,50
13 | Aptdémat nhdnh A3134 Cii 7 2500 17,50
14 | Aptomat nhanh A3l124 Cii 4 2100 8,40
15 | Bién dong TKL-0,5 Bé& 12 100 1.20
16 | Ampeké 0-200 A Cii L4 100 1,40
17 | Vonké 0-500¥ Cii 12 110 1.32
18 | Cong to 3 pha Cii 12 6 7,20
19 | DBéng thanh cdi M,50x6 kg 10 60 0,60
20 | Sit thanh cda Cii 9 50 .45
21 | B9 gian tram Bo 1 3500 3,50
22 | Coc tiep dia 5.6 Coc 21 100 2,1
23 | Thanh ndi 50x6 M 24 15 0.36
24 | Tubd KC1-0,38-14 bo 10 1,68 16,8
25 | Tu bir KCi-0,38-28 bo 1 3,36 3.36
)2 317,49
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* Téng chi phi quy d6i

Zs =pVy + Gyr - 0Ay = (0,185, 349,27+ 126,103 -27938).10°= 162,76.10°d /nam.
* Téng dién ning figu thu
2A =Py Ty =270,1.5100 = 1377510 kWh

* Téng chi phi trén mot don vi dién nang
Z, _ 16276

8= >A T 1377510

10° = 118,15 d/kWh.




THIET KE CUNG CAP PIEN CHO MOT CHUNG CU CAO TANG

Dé bai:

Hay thiét k& cung cap dién cho mot chung cu n,,, ting, kich thude mit bing AxB, mbi
tdng c6 n, can ho, cong sudt tiéu thu trung binh cia mdi ho 12 p, kW/ho. Mo hinh du bio phu
tai sinh hoat ¢6 dang tuyén tinh véi sudt tang phu tai trung binh hang nam 123 oy, Xdc sust dong
trung binh ciia cdc thiét bi dién gia dung & cdc gidy cao diém ngay 1a p" = 0,35 va cao diém dém
1a p' = 0,7. Diém dat tram bién 4p tieu thu dién 4p so cdp 1a U,, kV cich tam nha la /, m. Chiéu
cao trung binh clia méi ting 12 h, = 3,5 m. Chi€u sdng chung trong nha véi dién tich F,,, bing
1,75% t6ng dién tich mit béng (AxB), tdng chiéu dai mang dién chiéu sing trong nhi 14y bing
4.5 lan ong chiéu cao cha chung cu, sudt cong suat chi€u sang trung binh 13 py.s, W/m? Chifu
sdng ngoai trdi vdi 1ong chiéu dai bang nita chu vi cha khu chung eu (L., = A+B), khoang cach
tir tram bi€n dp d€n mach chi®u sdng 1dy bing /= 0,655.,; sudt cong sudt chi€u sing 1a pss,
W/m. Toan bd chung cu ¢é ny, , thang mdy cong suét clia mdi thang may 1a 7 KW véi hé s6 tiép
dién € = 0,8; cosq,, = 0,54, Mot tram bom gOm n, may cong sudt mdi mdy 12 6,3 kKW, hé s§ st
dung k,, = 0,55 va cosg, = 0,78; Phu tai chi€u sing va dong luc khong thay déi déng ké theo
thoi gian. Hao t6n dién dp cho phép 12 AU, Thoi gian mét dién trung binh trong nam t, = 24 h;
Sudt thigt hai do m4t dién g, = 1500d/kWh; Chu k¥ thi€t k€ 1a T = 15 nam. Thoi gian sir dung
cong sudt cuc dai Ty, h/nam; He s6 chiét khau i = 0,1; gid thanh tén thit dién nang c, =550
d/kWh; thdi gian tiéu chudn thu hdi vén ddu t T, = 10 ndm. Thué suit s = 15%; gid ban dién
g = 350 d/kWh; gid mua dién g, = 420 d/kWh. Cic dit kién cla bai todn duoc 1ay trong bang 3.1.
turong ung voi chif cdi clia ho (e6t 1+ 6); tén dém (7+10) va tén (11+13) clia ngudi thigt k&; cic
tham s& khdc tra trong cdc bang phu luc [11.

Nhiém vu thiét ké:
I. Thuyét minh
1. Tinh toan nhu cu phuy tai.
2. Xiéc dinh so dd noi day va tiét dién day dén.
3. Xd4c dinh tén th4t dién nang.

4. Chon s0 lugng va cong sudt mdy bién dp.
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5. Chon thiél bj dién.

6. Kiém tra ch€ do khéi déng ciia cic dong co.

7. Tinh todn noi dar.

8. Hach todn cong trinh.

9. Phén tich kinh t€ - tai chinh.

I1. Ban vé&

- 8¢ d6 ndi day cha mang dién.

- 8¢ d6 mat bing va mit cit iram bién 4p iéu thu.

- Céc bang s6 liéu tinh todn .

Bang 3.1. 86 liéu thiét k& khu chung cu cao ting

, Ung vdi tén Ho Ung v6i tén dém Ung voi tén
o AXB, UL | D | oo | D | My | P |t <39 Pz, l. AU, | Twh
-B mxm kv kwW W/m? W/m i m o
! 2 3 4 5 6 7 8 9 10 11 12 13

A 180x220 1 20 | 11 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
Al 160x220 { 10| 10 | 13 4 3 11,35 | 0,031 18 30 50 4,5 | 3680
B 150x220 | 10 9 14 5 3 14 | 0,035 18 25 65 5 3780
C | 180x240 | 20| 12 | 16 6 4 | 1,36 | 0,032 20 30 45 3 3570
D | 160x230 | 10 ] 13 14 6 4 | 14 | 0035 15 25 66 4,5 | 3670
B | 150x200 | 10 9 12 4 2 | 1,38 | 0,031 15 30 55 4,55 | 3750
E 170x230 | 20| 12 | 16 6 4 | 1,33 | 0,04 15 30 65 35 | 3690
E 150x210 | 20 | 13 13 5 3 1 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 | 0,032 20 25 45 5 3750
I 150x210 | 20 | 14 | 13 5 3 | 136 004 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 | 003 20 25 55 48 | 3950
M| 140x220 | 10 12 4 3 1.4 | 0,04 15 28 60 52 | 4010
N | 150x210 | 20 9 13 4 3 | 1381 0,04 16 28 68 55 | 3850
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Bang 3.1.(tiép theo)

1 2 3 4 5 6 7 8 9 10 11 12 13 .
Q| 160x210 | 10| 10 | 15 6 4 | 1,37 | 0,032 18 30 70 47 | 3760
O | 190x230 | 20 | 12 | I8 7 4 | 141 | 004 20 30 50 4.5 | 3750
O | 160x200 | 20 | 13 | 13 5 4 1142 | 0,032 20 28 45 43 | 3840
P 70x210 | 10| 15 | 16 6 4 {143 003 18 28 56 45 | 3760
Qg 180x200 | 10 [ 13 | 18 7 4 | 1,37 | 0,033 18 29 67 4,8 | 3750
R | 190x240 } 10 | 12 | 20 8 | 4 1,390,032 16 30 70 4,7 1 3830
S| 170x20C | 10 9 15 5 3 | 1331 0,035 18 26 ot 5 3930
T | 150x220 | 10 9 13 4 3| L36| 0,03 20 25 a3 5.5 | 3820
U | 160x240 | 20 | 10 | 14 5 3] 14 (0034 20 27 38 52 | 3680
U} 160x250 | 10| 12 | 13 6 4 {139 0,032 20 28 46 5 4100
V| 170x230 | 20 ¢ 14 | 18 7 4 | 1,38 | 0,03 15 30 35 45 | 4210
X | 150x200 | 20 | 10 9 4 2 | 1,39 ] 0,032 18 28 62 4,6 1 3890
Y | 150x210 | 20 9 10 4 2 | L4 10035 20 30 50 4,7 | 3780

Bai giai mau

Gia st ngudi thigt k& ¢6 tén 13 Pang Van Dinh, céc dit kien duge 14y tuong img nhy sau:

Ung v6i hang B Ung vé6i hang V Ung voi hang D
a-p AxB U, Mg | Dhy | Mg | Ok (Pos kW Cly, Puy Poz. L.m | Ty h
kv W/m’ Wim
1 2 3 4 5 6 7 g 9 10 11 12
150x200 | 10 | 9 12 4 2 | 1.38 | 0,03 15 30 55 3750

Gidi:
1. XAC PINH NHU CAU PHU TAl
1.1. Phu tai dién sinh hoat

Trude hét ta xde dinh mo hinh du bao phu tai: Coi nim co s 12 nam hién tai (, = 0, 4p
dung mo hinh (1.22) dang

P, = P, [1+alt-ty)] = 1,38.(1 + 0,03.10)
Phy tai tinh todn s€ la phu tdi cyc dai & nam cudi cia chu k¥ thiét k& Suat phu tai clia

méi ho gia dinh & cudi chu ky thiét k€ la
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P{}-lﬁ = 1,38(1"‘003.10) = 2 kW
Tinh todn tuong tu cho cdc nam khac, két qua ghi trong bang

D¢ tién chon thi€t bi ngoai viéc xdc dinh phu tai tdng clia toan chung cu, ta cdn xdc dinh

phu tai riéng cho mbi tAng. He s& dbng thoi clta méi ting duge xdc dinh theo biéu thic

deqp _om N
k& =p" +15. p’d-p’)_ 0,35 +1.5 ﬂM%Q =0.56
N, 12
d;p_ a — '
k$ =pd+15. 24P 45 +1,5J%9'7—) =0,89
nhn

Cong sudt tinh todn cliia mai tang
Pruy = Py = Ko 'E P05 e = 0,895.2.12 = 21,56 kW

He s6 d6ng thai ciia toan chung cu véi tdng s6 n = 12x9 = 108 ho

ke =035 +1,5,/ 23202039 _ g 4
108
k=07 +15/070-07) _ 97
Vo8

Phu tai sinh hoat ngay va dém cua toan chung cu
P, = k,"Spy,sn = 0,42.2.108 = 90,47 kW
P, = k! Tpo,sn = 0,77.2.108 = 165,49 kW

Theo ty 1¢& P'/P° = 0,55 ta tra bang 3.pl.BT xdc dinh dugc hé s& cong suat trung binh coa
phu tai sinh hoat Ia cos@,, = cos¢® = 0,913,

1.2. Tinh toan phu tai dong huc
a. Thang may
Coéng suat ciia cdc thang mdy quy vé ché do 1am viéc dai han
P=P,. Ve =7.,/08 =626 kW
Téng cong sudt clia cic thang mdy ‘
Prin= Ko 2P = 0,65.4.6,26 = 16,28 kW

(Hg s6 nhu c4u clia thang mdy tra theo béng 4.pl.) [1]. Véi s6 Iha.ng mdy la 4 d6i véi nha

cao 9 tang hé s6 k.., = 0,65. D6i vdi thang mdy, c6 thé coi hé s6 tham gia vio cuc dai & cic gid
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cao diém la nhu nhau va bang 1, tic 1a P =P, _=16,28 kW;
b. Bom nudc

V1 hai mdy bom ¢6 cong suat giéng nhau nén hé s& nhu cdu cta tram bom la

knc=k5d+ l_ksd =0,6+I_0,6

I 7

Cong suat tinh todn clia tram bom:

=0,882

P, =k,.0,.Pporn =0,882.2.6,3=11,12 kW
Cong sudt tinh todn & cdc thoi diém cue dai:
- Ngay: Pon = K'osPy = 111,12 = 11,12 kW
- Pem: P,y =K'5.P, = 0,55.11,12 = 6,23 kW
Cong sudt tinh todn cta nhom dong luc:

1,12

Py =P, + P [(P?")"-"“ -0,41]1= 1628 +11,12[ (T)w -0,411=232 kW

; _
Pu=P + P [(P?")""’4 —0,41]= 16,28 +6,23 [ (%)W -0,411=20kW

Heé s¢ cong sudt clia nhém dong luc

ZP.cosp; 16,28.0,54 +1L12.0,75
cosQy = = =0,62
=P, 1623+ 11,12

1.3. Phu tai chiéu sang cong cong

a. Chiéu sdng trong nha

Téng dien tich chidu sang 1 F,, .= 0,0175.(150.200) = 525 m*"

Cong sudt chiéu sing trong nha
Poui = Poes-Feu= 0,015,525 = 7,875 kW

b. Chiéu sdng bén ngoai

Tong chiéu dai mach chiéu sing ngoai tro
Le,=A+B=150+200= 350 m

Céng suat chiéu sang ngoai troi

P.2 = Poes2 Len = 0,03%350 = 10,5 kW
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1.4. Téng hop phu tai
Tong cong sudt chiéu sing: =ky(P + Po)=1.{7.875+10,5) = 18,375 kW
Heé s déng thoi cua 2 nhém phuy téi chidu sdng k, = 1
Phu téi téng hop cha toan chung cv xac dinh theo phuong phip s gia.

Bdng 3.2. 36 liéu vé phu tai tinh todn cua cdc nhom @ céc gi cao diém

Cong suat & Phu ti sinh hoat Déng luc Chiéu sdng
gl'(‘jI cao n [is n d n d
dlém . kw Pnih P&h plI1.rn plh.m PL'.'-' Pcs
90,47 165,49 23,2 20 0 7.875

Cong suat tinh todn cta 2 nhém dong luc va chiéu sing
Plyges= Pl = 23,2 kW

Pd o ?8?5 0.04

P yige= Py + P, * —0,411=20+7.875.[(——)"™ —0,411=31,83 kW

S6 gia ctia phu tai dong luc va chifu sdng & céc thoi diém cuc dai

232 Jo04

AP a0 = 23,2 [ [( -0,41}= 15,16 kW

3183 o

AP = 31,83 [(Z20)0% _0,41]1= 21,23 kW

Cong sudt 10ng hgp cla toan chung cu
P's =P+ APy = 90,47 + 15, 16 = 105,63 kW
Pls =Pyt AP, = 165,49 + 21,23 = 186,71 kW
Nhu vay cong sudt tinh todn sé l1a

P, = Max(P"s. P) = Max(105,63; 186,71) = 186,71 kW
Coi h¢ s6 cong sudt cua phu tai chi€u sing bang 1, xdc dinh heé s6 cong sudt t6ng hop

EP,.cosp, 16549.0,913 +20.0,62 + 18,375.1
cospy = = =0,89
ZP, 165,49 +20 + 18,375

Vay cong sudt biéu kién sé 13

P
5=_Fu =]§6£;l = 209,18 KVA
Ccos ('pz ]

Q =P,.tgos = 186,71. 0,506 = 94,3 KVAr
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2. CHON SO PO NOI DAY VA TIET DIEN DAY DAN

Pé tang d6 tin cay clia mang dién so d6 duge bs tri 2 duding day ho trg du phdng cho
nhau dugc tinh todn dé mdi dudng day ¢6 thé mang tai an toan khi ¢ sy ¢6 § mot trong 2 dudmg
day ma khong lam giam chat luong dién trén ddu vao cia cac ho tiéu thu (hinh 3.1); Cic mach
dién sinh hoat, chi€u sang va thang may dwgc xay dung doc lap véi nhau. Mach chiéu sang c6

trang bi hé théng ty dong déng ngét theo chuong trinh xdc dinh.
2.1. Chon day dan tir tram bién ap dén tu phan phéi

Téng dat tai 1éng thang mdy tdng 1 v&i tdng chiéu dai /| =55 m , trong téng s& hao 16n
dién 4p cho phép 4,5% ta phan b6 cho 3 doan nhu sau: Tir tram bién 4p dén td phan phdi t6ng
AU,;, = 2%, tif th phan phéi 16ng dén th phan phéi cdc tdng vi tir th phan phéi ting dén cdc ho
gia dinh déu bing 1,25%; Du dinh chon cip 161 déng ¢6 d6 din dién v = 54 m.mm’/Q .

So bd chon x, = 0,1 Q/km, xdc dinh thanh phin hao tén dién 4p phin khing

- Xgof .0,1.55.
L;JIJOO _ 943.0,1.55.100

AU, % = 0

=0,036%
Thanh phén hao tn dién dp tic dung
AU, % = AU % - AU, % =2 -0,036 = 1,64%

Tiét dién day dan cha dudng day cung cap cho ti phan ph6i tdng dugc xic dinh theo
bién thic

E_ P..[.10°  186,71.55.10°
1

2
= — = = 80,26mm
v.AU %.U 54.1,64.380

Ta chon cdp vdn xoén tiét dién 95 mm’ cdch dien XLPE vo PVC ciha hang
FURUKAWA (Nhat) ché€ tao c6 r,, = 0,19 va x,, = 0,08 Q/km

Hao t6n dién dp thuc

_Prr, ;?E.xm 1,.100= 186,71.0.22(;94,3.0.08_55-100:1‘64% <2%

AU,

Nhu vay cdp di chon ddm bao yéu cdu vé chat lugng dién 4p.
3.2. Chon day dan dén cic tang

C6 thé thyc hién theo 2 phuong dn: phuong dn 1- mdi tdng mot tuyén day di doc lap:
phuong dn 2- chon mot tuyén day doc chung cho tat ca cac tdng.

a. Phuong dn I Tinh toan cho tdng cao nhit 1a ting 9:
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Cong suat phan khdng cla méi ting nhy da xdc dinh & trén: Q,,,, = P, tap = 21,56,
0,426 = 9,63 kVAr

Thanh phén phan khang cla hao tén dién 4p

Xad
Quang Xo 2 100 = $63.00.31,5.100

AU % =
27 NE 3807

=0,021%

Thanh phan hae ton dién 4p tac dung
AUrz% = AUL‘Q% - AUQ% = ]..,25 - 0.021 = 1,229%:
Tiét dién day dén clia dudng tir t phan phéi tdng dén ti phan phéi ting

P 510 5
_ tang ' 2 - 21,5631,5102 :6,94mm2
7.AU ,%.U 54.1,229.380

2

Ta chon cdp ha dp XLPE-10 ¢6 tiét dién 10 mm? véi r,= 2 va X, = 0,08 C/km.
Hao t6n dién 4p thue &
_ 21,56.2+9,63.0,08

AU, = d 31,5.100 = 0,96 < 125%
380

b. Phirong dn 2

Hinh 3.2.

So d6 dubdng day 1én cic ting, I¢ v v v ¢ v Y Vv v

Coi dudng day doc 1én cAc tdng ¢6 phu tai phan bS déu (hinh 3.2).

Xk
Q: x02 2 100 = 73.94.01.31,5.100

Asz% = 2
2.380"

= 0,08%

AU,% = AU,,% - AU,% = 125-0,08= 1,17%

Tiét dién day dan dugc xdc dinh theo biéu thic

Pn, L 108 165,49.2 1 103
2 _

F, = = 2 -2859 mm?
T yAULUY T 541173802

Ta chon day cdp déng XLPE —35 6 ti€t dién 35 mm?, 1, = 0,52 vi x, = 0,08 Q/km.

Hao t6n dién 4p thuc &
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16549 +73,94.0,08
2.380°

AU, 315.100= 1,01 < 125%

So sanh 2 phuong dn:
- Phuong dn 1:
Téng chiéu dai ciia tit ca cdc nhanh day 1én céc tang la
2h= 3,5+?+10,5+14+17,5+2l+24,5+28+3l.5 =154 m

Tén thit dién nang trén cic doan day theo phuong én 1

P, +Qhne 2 49,637 '
_ETQ“?—%“ 107 = 21,367 +983" 5 1542181107 = 2373,77 kWh

A = 0,38

Chi phi do tdn that
Can= Ca.AA, = 550.2373,77 =1,306. 10°d
Sudt v6n dau ur clia cap XLPE-10 12 vy, = 46,76.10°3/km (bang 7.p1) [1]
Chi phi quy d6i theo phuong n 1
7, = pvuly + Can = 0,136.46,76.0,154 + 1,306 = 2,324.10%d.
Tinh toan tuong tu cho phuong phuong dn 2, ket qua ghi trong bang 3.3 sau day.

Béng 3.3. Céc chi tiéu kinh t€ cha 2 phuong dn di day dén cdc ting

[ Phwong dn /,m v, 10°d AA KWL | V.0 | Clod | Z10%d
1 154 46,26 2373.77 7,124 1,306 2,274
2 315 7924 3608,47 25 1,085 2324 |

So sdnh két qua tinh todn ta thdy vé ky thudt cd 2 phuong 4n déu dam bao yéu ciu cua
chat lugng dién, vé kinh té: tdng chi phf quy ddi clia phuong an 1 nhod hon cia phuong 4n 2, do
dé day din sé duge chon theo phuong én 1.

2.3. Chon day dan cho mach dién thang may
Chiéu dai dén thang mdy xa nhat 1a 30 m, theo s6 tay thiét ke cdc thang mdy ¢6 hé 56
cose trung binh 13 0,54 do d6 cong suat phan khing ciia thang may s& la
Q.. =P 180 = 626.1,56 = 9,76 KVAr
Xic dinh thanh phan hao tn dién ap phin khing

Qi .Z;O.g 100 < 9760430100

AUXRO—/O = B
380

=0,02%
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Thanh phén hao t6n dién 4p tdc dung
AUL% = AU % - AUG% = 1,25-0,02 = 1,23%;
Tiét dién day dan
P,,.1510°  6,2630.10°

= = = 1,96mm2
v.AU ;% U? ~ 54.1,23.380°

3

Chon cép ha ép c6 tiét dien 4 mm’ c6 1, = 5 va %, = 0,09 Q/km
2.4. Chon day dan cho dudng day dén tram bom

Chiéu dai tir t phan phéi tdng dén tram bom 1a [,= 65 m. Xdc dinh thanh phin hao tén
dién dp phan khang
2.5,56.0,1.65.100

AU % = ﬂﬁz‘ﬁ.loo = ! = 0.05%
380°
Thanh phdn hao t6n dién ap tic dung
AU % = AU% - AUu% =2-0,02 = 1,95%;
Tiét dién day dan
F, =P 1,.10°  2636510° 539 mm?

T y.AU,%U?  54.1,95.380°

Chon cép ha ap ¢ tiét dién 6 mm?,
2.5. Chon tiét dién day dan cho mang dién chi¢u sang

a. Chiéu sdng trong nha: Do khong c6 s6 liéu cu thé nén tam coi chiéu dai cla mang
dién chiéu sing trong nha bing 4,5 ldn chiéu cao clia chung cu, tic 1a

L., =4531,5=14175m

Chon hé thong chidu sing trong nha a mang dién 1 pha 220 V (hinh 3.3); hao t6n dién

dp cho phép A AU, =2,5%

Hinh 3.3.

| L
So dé mang dién chi€u sing trong nha. } ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ‘

Mo6men tai M = P..L../2 = 7,875. 141,752 = 558,14 kW.m
Tiét dién day dan

M 55814
C,AU,, 1425

= 15,95 mm’ ta chon cdp déng 2 161 PVC-16;

csl —
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Hao t6n dién 4p thuc t&

M 55814
C,.F, 1416

C, = 14 (bang 4.pl.BT)

AUL‘.‘G." =

=2,49% < 2,5%

b. Mang dién chiéu sdng ngoai trot duge b6 tri nhu hinh 3.4 chidu dii doan OA 13 36 m,
doan AB ¢6 [, = 150 m va doan AC c6 {, = 200 m. Suét phy tai trén mot don vi chiéu dai 1a
py = 0,03kW/m, hao t6n dién 4p cho phép la AU, = 2,5 %. Céac doan day trén dudng truc tir
nguén O dén diém B duge xay dung v6i 4 day din, cic nhénh 1&8 AC thuoc loai 2 pha c6 day
trung tinh.

Cong sudt tinh todn chay trén cdc doan day
Pas = Po-la = 0,03.150 = 4,5 kW
P,c=pot, = 0,03.200 = 6 kW

| !i A '{AB B
|
Hinh 3.4, v vy vy
So d6 mang dién chiéu sing ngoii trai. L >
—»
Poa=Pu+Pic =45+6=10,5kW _

C

Momen tai cia cdc doan day )

Moa=Poa. £, =10,5. 36 =378 kWm

Map = Pag 140/2 =4,5. 125/2 = 3375 kWm

Muc = Pac. 132 = 6. 20072 = 600 kWm
Tra bang 4.pL.BT. tatim duge hé s6 C = 83 va bang 5.pl.BT cho a=tI,39.
Xdc dinh momen quy déi

M, = Mo, + & (Maq + M,o) = 378 + 1,39.(337.5 +600) = 1681,13 kWm
Ti€l dién day dan trén doan day dau

My, 168113

F,,, = LI = 13,5 mm?, ta chon cép déng loai PVC-16.
RSN 83.1,5 f cdp COng 102

By

Hao t6n dién 4p thue (& trén doan OA

1681,13
83.16

Hao t6n dién 4p trén cdc doan con lai
AU, = AU, =AU - AU, =2,5—127=123 %
Tiét dién day dan ci¢ doan

=1,27%

AU()A =
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P 337

= 7,39 mm’ chon cdp PVC-10

37.1.23
600 , ..
w = = 13,14 mm" chon PVC-16 (C =37, theo bang 4.pl.BT)
37.1.23
Hao tén dién ap thyc t€ trén doan AB
AU, = 2272 _69) g
37.10
au = 3% 1014
37.16

Téng hao t6n dién 4p thuc 1€ trong mach chiéu sing
AU, =AU, +AU, =127+ 1,01 =2,28<2,5%

Vay day dan dugc chon dap tmg yéu ciu k¥ thuat.

K&t qua tinh chon day dan dugc thé hién trong bing 3.4.

Bdng 3.4. K& qud tinh chon day dén

Doan Im | P kW Q | AU% | AU% | AU% | Femm® | F. | AU, %
day chinh 55 186,71 | 94,3t 2 0.036 1,64 80,26 95 1,64
tén ting 3Ls 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 59 6 1.71
cs.trong nha | 1415 7.875 2.5 15,95 16 2.49
cs.trdi DA 36 10,5 25 137 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 DIEN NANG TRONG MANG DIEN

Hao t6n cong sut trén doan day tir tram bi€n 4p dén th phan phdi téng

2 2 2 2
apy= 2y qges L IBOTE RO 4 16 55107 = 3,167 4w
U 38
P2 +Q? 86,717 +94,3°
AQ, = ZTEQEQ,JIJO*“’ _ 186, 03;’2 3 0,08.55.107 = 1,333 kVAr;

Thoi gian hao t6n cuc dai

1=(0,124 + Ty.10"* 28760=(0,124 + 3750.10 %8760 = 2181 h
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Ton that dién ning trén doan day tir tram bién 4p dén t0 phan ph6i 6ng

2 2
P + Q%
2

186,71% + 94,3°
AA, = — —— e
U

T 0,19.55.2181.10° =

rod,. 1107 =
= 6906,317 kWh
Tinh todn tuong tu cho cic doan khic, k&t qua ghi trong bang 3.5.

(Chii y d6i vdi dudng day chiéu sdng ¢ phu tai phin b6 déu thi tOn thét bing | phan 3
so v3i dudng day ¢6 phu tai tap trung).
Tén thal trong mang chiéu sing trong nha: Do mang dién chi€u sdng 1a mot pha va cé

phu tai phan b déu nén t6n that dién nang duge xdc dinh thee biéu thiic

2
AA o= 2'—P2rn Lyt = 72‘7‘875: 1.25.141,75.2181.107° = 330,11 kWh
i] -y .
Bdng 3.5. K&t qué tinh todn tn that trong mang dién
TT Poan . T X AP, AQ. AA, KWh
day ILm P.kW | Q kVAr | Q/km kW | kVAr

1 | Buruc 55 186,7144 | 9430886 | 0,19 | 008 | 3.167 | 1333 | 6906317
2 | tng9 31,5 | 21,56235 | 9,634795 | 1,83 | 0.109 | 0223 | 0013 | 4856248
3 8 28 21.56 9,634 1,83 | 0.109 | 0,198 | 0.012 | 431,5761
4 7 24,5 21,56 9,634 1,83 | 0,109 | 0173 | 0010 | 377,6291
5 6 21 21.56 9,634 1,83 | 0109 | 0,148 | 0009 | 3236821
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 | 0099 | 0.006 | 2157881
8 3 10,5 21,56 9.634 1.83 | 0,109 | 0074 | 0004 | 161841
9 2 7 21.56 9.634 183 | 0109 | 0049 | 0.003 | 107.894
10| Tm4 30 6,26 9,76 5 009 | 0140 | 0003 | 3045638
11 3 20 6,26 9,77 5 0,09 | 0093 | 0,002 | 2032295
12 2 10 6,26 9,77 5 0,09 | 0047 | 0,00t | 101.6148
13 | T.bom 65 11,12 11,11 333 | 009 | 0371 | 0,010 | 8082179
14 | Cstnha | 14175 | 7,875 125 | 007 | 0034 | 0002 | 33011
15 | Cs.ngoai 36 10,5 0 125 | 008 | 0042 | 0,002 | 7493412
16 | nh.c.s 150 4.5 2 0,07 | 0062 | 0,003 | 9175606
17 | nh.es2 | 200 6 0 125 | 007 | 0,076 | 0004 | 1359349
2 5,120 | 1425 | 11330.44
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Téng hao t6n cong sudt trong mang dién APy = 5,12kW va AQy = 1,425 kVAr
Téng t6n that dién nang trong tét cd cdc doan day 1a AAg, = 11330,44kWh

Tén that trong méy bién dp AAg;, = 8067,89 kWh (két qua tinh todn & ndm cubi chu ky
tinh todn ciia phuong dn 1, Bang 3.2)

AAs = AAsy + AAyg, = 1133044+ 8067,89 = 19398,33kWh
Téng dién nang tiéu thy trong ndm

A =Ps Ty, = 186,71. 3750 = 700179 kWh
Ty 1é t6n that dién nang

.

AAT =

100=2,77

4. CHON MAY BIEN AP

Phu tai clia chung cu cao ting duc;é coi 1a loai 11, suat thiét hai do mat dién la g, = 1500
d/kWh (bang 11.22.b)}{1].

Tong cong sudt tinh todn clia toan chung cur ¢6 ké dén ton thit la
S, =S+AS=P+APy+j(Q+AQy) =(186,71+ 5,12) +j(94,341,425) = 214 39 kVA

Can cif vao két qua tinh todn phy tai S, ta chon cong suét va sC lugng mdy bién ap 10/0,4
kV theo 3 phuong 4n sau:

PAl: dung 2 mdy 2x100 kVA;
PA2: ding | may 180 kVA va
PA3 ding 1 mdy 250 kVA.

Céc tham s& cia mdy bién 4p do ABB san xudt tra trong sé tay thiét k&, duge the hién
trong bang 3.0 sau.

Bdng 3.6. Cic tham s& clia may bién dp

Spa. kKVA AP, kW AP,, kW Vvon dau w, 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 d¢ ky thuat, cic phuong dn khong ngang nhau vé do tin cay cung cip dién:-
D61 v6i phirong dn 1, khi ¢6 sy ¢8 & mot trong hai mdy bién dp, mdy cdn lai s& phdi gdnh mot
phdn phu tai, con & phuong 4n 2 va 3 sg phai ngimg cung cip dién cho cdc ho tiéu thu khi ¢é sy
c& trong mdy bién 4p. Dé dam béo sy tuong déng vé k§ thuat clia cic phuong 4n cén phai xét
dén thanh phan thiét hai do mat dién khi c6 su c¢6 xdy ra d 1 trong cdc mdy bi¢n dp.

a. Phuong dn 1:
Trude hét can kiém tra kha nang 1am viéc qué tai clia m4y bién 4p
Heé 56 dién kin d4 thi c6 thé xdc dinh theo biéu thic

k=2 T 37504 00 605
P, 8760 8760

Nhu vy mdy bién ap c6 kha ning chiu duge qud tai 40% trong thi gian xdy ra su ¢6.
Trudc hét ta xdc dinh phu taj tinh todn cla toan chung cu qua cdc nam theo bi€u thitc:

S, =Py + APpgclcosp = (K'y.n. Pyt + APy g, Vcosp
Phu tai cia cdc nim xdc dinh theo biéu thife;

S, = [k n. po( 1+ a0+ APy, )fcoso;
Nam tha nhat: §, = [0,—:"66.108. 1,38(1+0,03.1)+ 21,23)/0,89 = 155,98 kKVA
DE dim bio may bién dp khong qué tii 40% so v gid i dinh mic khi c6 sy c§ 1

trong 2 mdy bi€n 4p cin phai cit bot 1 luong cong sudt 1a

S =8 — 1,4, 8, = 155,98 — 1,4.100 = 15,98 kVA
Thiét hai do mat dién

Y, = 8,050 .t g, = 15,98. 0,89, 24. 1.5 = 0,525.10°d
Xéc dinh t6n tht dién ndng trong cdc may bién ap:
Néam thir nhat:

AP, 2,05 155,98

S
AA, = APyt + — 1. (—)° =2.0,32.8760 + 2
=Tlgy 0 2 (SnBA ) 2 { 100

322181 =

= 6966,25 kWh

©=(0,124 + T,,10)8760 = (0,124 + 3750.10*28760 = 2181 h
Chi phi t6n thit & nam thi nhat:

Cy=ca.AA; = 550. 696625 = 3,831.10°d/nam
"Téng chi phi & nam thit nh4t

Cs, = Y, +C, =(0,525 + 3,831).10° = 4,357, 10°d
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Gia trj téng chi phi quy vé hién tai PVC duge xdc dinh theo bidu thiic

T
PVC=> C,p - min
=i}
1 1

véi so—=
P T Tron

=091;
Cy B' =4,357.10° 0,91 = 4,085.10° d.
Tinh todn twong tir cho cdc nim va cdc phuong dn, két qua ghi trong bang 3.7.

Bdng 3.7. K& qua tinh todn cdc chi tiéu so sdnh cdc phuong dn.
Phuong an I: Diing hai mdy bién ap 2 x 100 kVA

1 S.kVA | S..kVA | AA, kWh | Y.10°d | C.10° Csy B Cs. B
0 0,00 0 0 111,95 1 111,95
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 | 0826 3,898
3 169,60 29,60 7214,23 0,973 3,968 4,941 0,751 3,712
4 174.81 34,81 7314,44 1,144 4,023 5,167 0.683 3,529
5| 18001 40,01 7417,68 1,315 4,080 5.395 0,621 3,350
6 18522 45,22 7523,94 1,486 4,138 5624 | 0,564 3,175
7 190,43 50,43 763324 1,657 4,198 5,856 | 0513 3,005
g 195,63 55,63 7745,56 1,828 4,260 6,089 | 0,467 2,840
9 200,84 60,84 7860,91 2,000 4,324 6,323 0,424 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 | 0,350 2,382
12 216,45 76,45 8225,14 2,513 4,524 7,037 0,319 2,242
13 221.66 81,66 8352,61 2,684 4,594 7278 0,290 2,108
14 226.86 86,86 8483,11 2,855 4,666 7,521 0,263 1,980
15 232,07 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 dn II: Mot mdy bién ap 1x180 kVA
i S.kVA | S.KVA | AA, kWh | Y.I0°d | C.10% Cy B! Cy.
0 0.00 0,00 0,00 0,000 81,600 | 1,000 81.600
1 159,19 159,19 10052,11 5232 5,529 | 10,761 | 0909 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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Plurang an I (tiép theo)

5 180,01 180,01 1154990 5917 6,352 12,269 0.621 7,618
6 | 18522 18522 | 11953.07 6,088 6,574 | 12,662 | 0564 | 7.147
7 190.43 190,43 1236774 6,259 6,802 13.061 0513 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 7277 13.878 {° 0,424 5.886
10 206,04 206,04 13680,68 6,772 7.524 14,297 0.386 5,512
11 211,25 211,25 1414132 6,943 7,778 14,721 0,350 5,160
12 216,45 216,45 14613,45 7.114 8.037 15,152 0319 4,828
13 221,66 221,66 15097.07 7.285 8,303 15,589 0,290 4,516
14 226,86 226,86 15592,19 7.457 8,576 16,032 0,263 4222
15 232,07 232,07 16098,78 7,628 8,854 16,482 0,239 3,946
193517,30 06,450 179,156
Phuong dn III: Mot mdy bién dp 1x250 kVA
t | S,kVA | S.,KVA | AA, kWh | Y.10°d | C. 10 Cy B Cs. B
0 0.00 0.00 90,100 | 1,000 90,100
1 159,19 159,19 0232,65 5,232 5,078 10,310 0,909 9,373
2 164,40 164:40 0473,68 5,403 5,211 10,614 0,826 3,772
3 169,60 169,60 972245 5,575 5,347 10,922 0,751 8,200
4 174,81 174,81 997898 5,746 5,488 11,234 0,683 7,673
5 180,01 180,01 1024327 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 6,704
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 1137795 6,601 6,258 12,859 0,424 5,453
10 206,04 200,04 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 21645 216,45 12310,39 7,114 6,771 13,885 0,319 4,424
13 221,66 221,66 12636,70 7.285 6,950 14,236 0,290 4,124
14 226,80 226,86 12970,78 7.457 7,134 14,550 0,263 3,842
15 232,07 232,07 13312,60 7,628 7,322 14,950 0,239 3,579
16732533 | 96.450 181,354
Beng 3.8. K&t qua 16ng hop cla cdc phuong 4n chon mdy bién dp
Tham s¢ Phuomg dn | Phuong dn 2 Phuong d4p 3
Véndiuw vV, 10%d 196,60 138,60 145,50
AA kWh 11660746 1935173 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 & bing 3.8, ta thiy phuong dn 1 c6 PVC nho nhat, nén d6 chinh la
phuong 4n t6i wu cin xdc dinh. Tém fai ta chon tram bién dp gém 2 mdy 100 kVA loai
TM.100/10.

5. CHON THIET BI BAO VE
5.1. Tinh todn ngin mach trong mang dién ha ap

Coi hé théng ¢é cong sudt vo ciing 1dn (X, = 0); Bo qua dién trd cha cdc thi€t by phu.
M4y bién dp c6 cdc thong s6: 5, = 100 kVA; AP, = 2,05 kW; U, = 4%.

Hinh 3.5. So d6 tinh todn ngan 1, / L, /

mach ? ;7
HT BAJ{, pD, N, bD, N,

X,./0,0649 R,/0,003
Y YL X,,/0,004 R,,/0,0105 , X/0,0024 R,/0,025

N, N,

N,

Eir Z,/0,029 /N,

Exn Z,/0,039 /N, Er Z./0,117 N;
o

Hinh 3.6. So dd thay thé tinh todn trong hé don vi ¢6 tén.

Thiét 1ap so do thay th€ tinh todn:

Xac dinh dién trd clia cdc phdn tir, tinh trong hé don vi ¢6 tén; Chon dign dp co ban
Up =038 kV.

Xdc dinh dién trd cva cic phin tin

_ U U 45038

L = =0,065Q
10085, 100.0,1
AP, U2
= ; cb _ 2,02.0,3}8 ~ 0,003 0
SBA 0,]. 10°
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Xen =+JZ% ~R3 = /0,0652 - 0,003% = 0,0649
Ry, = 1o/, = 0,19.0,055 = 0.0105
Xt = Xof, = 0,08.0,055 = 0,004
Ry = fply = 1,83.0,0315 = 0,025
X = Xl; =0,109.0,0315 = 0,0024
bi¢n trd ngdn mach tai diém N,
2w =Zgaf2 = 0,065/2 = 0,0325
Dong ngin mach 3 pha tai diém N,

Dong dién ngdn mach 3 pha [ = Yo __ 038 _ 6,753kA
: V3Z,, /3.0,0325
Dong xung kich: v = ka2 =12, /2.6,753 = 11,46 kKA

Gid tri hiéu dung ctia dong xung kich 1, = 1,09. 6,753 = 7,36 kA
Cong suat ngan mach S. = /3.0.38. 7,597 = S MVA;
Tinh todn wong ty cho céc diém N, va N, két qua ghi trong bang 3.9.

Bdng 3.9. Két qua tinh todn ngan mach

Diém ngén mach Z I, kA iy KA I, 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 toén ngédn mach mot pha tai diém N,.
Dién tr& day trung tinh 14y béng dién tr& day pha.
Dién trd thit ty khong cha mdy bién ap:

2 2
Yo _ 0,65. 0.38

Ba '

Xoga = 0,65,

=094 Q

Téng trd ngén mach mét pha duce xdc dinh nhu sau:
Tai diém N,

2%, = JOR 5 12)? +((2X gy + Xoga )/ 27

Z3,= (30002 +(200649-094/2) = 0.5340)

Zy =\J(3Rgy /2 +6(Ry, +R )% +((2X oo +Xoma )2+ Xy, + Xy )
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Z5,=/3.00072+6.00105- 0025 +(2.(0,0649-0.94)/2+70,004+0,0024) = 0,719

Hay Zs,=0,719Q
Dong ngin mach mot pha tai cdc di€m N, vi N,
3.U, 3.022
I = 2= 2 - 1 232 kA
Mz, 0534
3.0,95.U, 3.0,95.0,22
I = L= = 0,869 kA = 869 A.

7., 0,719
5.2. Chon thiét bi phan phoi cao ap

Pé chon va kiém tra thiét bi dién ta gia thiét thdi gian cit cha bao vé la = 0,5s.
5.2.1. Cdu chdy cao dp
Dong dién lam viée binh thudng phia cao dp

Sy _ 20555 _ i eoa

J3U o V310

Ta chon cdu chay cao 4p loai [1K do Lién bang Nga ch€ tao ¢6 U,= 10 kV, dbﬁg dinh
muc I, = 16 A; (bang 30.pl){1].

I (o

5.2.2. Dao cdch ly

Cin o vao dong dién lam viéc ta chon dao cdch ly PB-10/400 (bang 26.ph) [1] (hodc
loai 3DC do SIEMENS ché tao).

5.2.3. Chong sét

Chon chéng sét van loai loai RA1O do Phdp san xudt (bdng 35.pl)[1], hodc loai
AZLP501B.12 do hang Cooper M§ ché tao).

5.3. Chon thiét bi phan phoi phia ha ap
5.3.1. Chon thanh cdi

Dong lam viéc chay qua thanh cdi

Sy _ 20555

IE = =
J3.U V3.038

Thanh cdi det bing dong tiét dién

=3123 A
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3
F =-_I—=§-—12—=148,71 mm?

‘i 1
b = 2.1 (bang 9pl.BT) Ta chon thanh ¢di 50x5 = 250 mm? .

Thanh c4i duge kiém tra diéu kién 6n dinh nhiét theo diéu kién

LYWL 675305

Fmin.lc
C, 159

10" = 30,03 mm? < F, = 250 mm?

Thanh c4i dat yéu cau vé 8n dinh nhigt.

Kiém tra 6n dinh dong: Chon khoang vuot cla thanh cdi Ia / = 130 em, khoang céich
gilta cic pha 1a a = 60 cm;

Momen uén;

12i2 130%.11,467
M=1,76.10% —L =1 76.102. —— " =651kG.cm
10.a 10.60

Momen chéng uén: W = 0,167b%h = 0,167.0,5%. 5 =021 cm?

M _ 65,1

Uhe sudt; o, = — = —*
£ w021

= 311,86 kG/em® < 6, = 1400 kGfem?

Vay diéu kién 6n dinh dong dam bao.
5.3.2. Chon sir cdch dién
Ta chon st O®-10-375 ¢é U = [0 kV: luc phd huy F,, = 375 kG
Luyc cho phép trén ddu sitla F,.=0,6F, =0,6.375 =225 kG
2 2

i; 11,
Luc tinh toan F, = 1,76.10%.1-2L =] 76.10?.130.
a

=508 kG

He¢ s6 higu chinh k=H'/H=17,5/15=1,17

Luc tinh todn hiéu chinh kF, = 1,17.5,08 = 5,86 < F,, = 225 kG. Viy stf chon dam bao.
5.3.3. Cap dién luc

Cip duge chon theo diéu kién hao t6n dién 4p cho phép nhur di trinh bay & phén trén.

Kiém tra én dinh nhiét clia ¢dp di chon

10 Jt, 566405 .
Fminl = = ' 10
C 159

= 25,19 mm’ < F. = 95 mm?
Coi thoi gian ton tai ngin mach t, = 0,5s vdi cdp dong C, =159 (bang 8.pl.BT)
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Vay cdp da chon dam bao diéu kién én dinh nhiét

IR 187405

min2 = _._,,.._._.__103: 8\3 mm2<Fu= ].0 mm2
C 159

F

1
Vay cap di chon dam bao diéu kién én dinh nhiét,
5.3.4. Chon aptomat
Dur dinh bé tri cdc aptdmat béo vé cho cic mach (trén so dé hinh 3.1):
Aptémat AQbio vé 16 tong.
Aptomat Al bae vé mach dién sinh hoat.
Aptémat A2 bdo vé mach dong luc.
Aptomat A3 bio vé tram bom.
Aptomat A4 bao vé cho mdi mach gém 2 thang mdy.
Aptomat AS bao vé cho mdi mach gém 2 tdng.
Aptdmat A6 bao vé cho mach dién ctia méi tdng.
Aptomat A7 bao vé cho m&i mach chi&u sdng.

Bao vé 10 1ong: can cif vao ddong lam viec I6n nhat di xic dinh wén Iy =3123 At
chon aptdmat loai SA403-H cGa Nhat vdi dong dién dinh mic 1a 350 A (bang 31.pl) [1].

Bao vé mach dién sinh hoat.
Doéng dién 1am viéc 16n nhét ciia mang dién sinh hoat

Py 16247
" cose3.U T 0,913.4/3.0,38

=269,88 A

Ta chon aptomat SA403-H cua Nhat vdi dong dién dinh muc 1a 300 A (bang 31.pl) [1];

Bao vé mach dong luc: Mach dong luc gém 4 dong co thang mdy va 2 dong co tram
bom. Trudce hét ta xde dinh dong dinh mifc ctia cdc mdy:

- Thang may: I __Pw I 19,69 A,

™ BU.coso, 3038054
Dong dinh mitc quy vé ché do lam viéc dai han

P 6,28

l’ m— =
M J3U.cosp,.  +/3.0,38.0,54
Im

=17,62 A
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P, 6,3

I. = : =
"T J3U.cosg, +3.0,38.0,75

Dong khdi dong cua aptomat duge xde dinh theo biéu thitc

Imm Max <
IMZT + ZIHI =

- My bom: =12,76 A

lm_“-biit+(3.I'Im +2.1,)=

_ 88,63

+(3.17,62 +2.12,760) = 122 ,69A

Dong mé mdy cia dong co I6n nhat
Lnean = KoLy iy = 4,5.19.69 = 88,63

@ = 2 (1am viéc ngéan han, bang 12.pl.BT);

Dong khoi dong cét nhanh clia aptomat phai thoa min diéu kién
Lo 2 1,251, = 1,25.88,63 = 110,78 A

Ta chon aptémat loai EA103G c6 dong dinh mitc 125 A

Tram bom

lkdh2

Imm.h +Ih=kmm'lh +Ih 4,512,?6

+12,76)=3573 A
o, oy

Dong khdi dong cét nhanh
Loen 2 1,251, = 1,254,5.12,76 =71,79 A
Chon aptdmat loai EA103G véi dong dinh mirc 1a 75 A.

Chon khéi dong tir cho thang mdy va tram bom theo dong dién lam viéc tuong ty nhu

d6i1 véi aptdmat, ta chon khoi dong tir loai [IME-211 do Nga san xuat.

Tinh todn tuong tu cho cic mach khéc, két qua ghi trong bang 3.10.

Bdng 3.10. Két qua tinh chon thiét bi bdo vé

Mach bio vé Ky higu S6 Loai aptomat Dong dién khéi dong. A
luong Tinh todn Dinh mitc

(1) 2) 3) 4 (5} (6
Lo téng AD l S5A403-H 312,3 350
Sinh hoat Al 1 SA403-H 270 300
béng luc A2 1 EA103G '18 125
Tram bom A3 \ EAI03G 7879 75
Thang may Ad 2 EA103G 110,78 125
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Bang 3.10. (tigp theo)

(N (2} (3) (4) (5} (6)
Nhanh lén ting AS 4 EA103G 70,33 75
Ting A6 9 EAS52G 35,16 40
Chiéu sdng Al 2 EAS2G 15,95 20
Khai dong 1ir thang may 4 IIME-211 17.62 25
Khdi dong tir may bom 2 IIME-211 12,76 25

Phdi hap bdo vé giita aptomat va cdu chay

Cac thiét bi bao vé duge chon sao cho ¢6 sir két hgp bao vé chon loc tot nhat, mubn vay
cdn dua vao cdc didc tinh bao vé clia céc thiét bi tua chon. Ta xay dung cic dudng dac tinh bio
vé clia aptomat téng SA403-H va clia cdu chay ITK-10 trén biéu d6 (hinh 3.7). Khi ¢6 su ¢6 ngén
mach ngay sau aptémat tmg véi dong dién I'",= 6753A thi cuon dién tlr clia aptomat sé tac dong
cit nhanh trong khodng thai gian t = 0,03s; Trong trudng hgp aptomat t6ng tir chdi tic dong thi
cau chay INK-10 s& 1am viéc cit mach dién trong khodng thdi gian t = 0,5s. ‘

LS \SA403-H \
100 \ I =350
80 o
60 \\
40 :
SA103-G | \ | TK-IC
20 . \
. \ \\ \ L=16A
B 1
2 X N ‘\
) \=125A
A
1 N
8:2 N N
0,4 h
0,2

%832 8 838§ 8 §

(]

6000

8 % I A
w —
Hinh 3.7. Biéu d6 két hop lam viéc cla céc thigt bi bio vé .
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5.3.5. Chon may bién dong
- Bién dong cho cong to tdng

Can cit vao gia tri dong dién chay trén doan day tong Is = 312,3 A ta chon mdy bién
dong loai TKM-0,5 (bang 27.pl)[1] c¢6 di¢n ap dinh mifc 12 0,5 kV, dong dinh mifc phia so cdp 1a
400A , hé s6 bién dong k; = 400/5 = 80, cap chinh xdc 10%, cOng suit dinh mitc phia nhi thit 14
5 VA. Kiém tra ch& do 1am viéc cta cong to khi phu tai cuc tiéu. Cong to lam viéc binh thuding
néu dong nhi thif khi phu 1ai cyc tiéu 16n hon dong sai s6 10% (I, = 0,1.5 = 0,5A)

Daéng dién khi phu tai nh6 nhat (bang 25% phu tai tinh toan)

[w=0251y =0,253123=78 A

Dong dién nhi thir khi phu tii cuc tiéu

I 78

Lin = l": “%0 " 0,96 A>1,, =0,5A

Vay bién dong lam viéc binh thudng khi phu tai cuc tiéu.

6. KIEM TRA CHE DO KHOI BONG DONG €3
Kiém tra anh hudng cla ch& do lam viéc cha thang may d6i véi chit lugng dién. Do
léch dién ap khi khdi dong dong co duge xdc dinh theo biéu thiic
Zoa+2,
Zoa+2Z,+2Z,,

Ade = 100

—»
bC

1,=55m 1, =30m @

BA
Hinh 3.8. So do tinh todn ché& d6 khdi dong cla thang mdy.

Tir k&t qua tinh todn & trén ta c6
Rpa=0.,003 ©; X, = 0,065
R, = 0,0105; X,, = 0,004
Ryy = tpply = 5.0,03 = 0,15
X = Xgply = 0,09.0,03 = 0,0027;

Téng trdy chia dong co liic md may
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U, 380

ch — C= =
- K. 3.19,69.4,5

=2475Q
V31

Zow + Zus = (0,003 +0,0105 + 0,15)2 + (0,065 + 0,004 + 0,003)> = 0,179 Q

L.m

Zont Zog +Zg= (0,003 + 0,0105 + 0,15)% + (0,065 + 0,004 + 0,003 +2,475)* =

=2.844 O
7
AUy, = s +Za 100=9£100=6,3%<40%
Zgn +Zy +Zy 2.844

Vay ché€ do khoi dong dong 1a 6n dinh.

7. TINH TOAN NOI DAT

Nhur da biét, dién tr&s n6i dat cho phép d6i véi tram bién 4p cb cong sudt >100 kKVA la
Ry = 4 Q, dién trd suat cha vimg dat do wong diéu kién d¢ 4m trung binh k,=1.5) 1a p,
=0,75.10°Q2 cm. (v6i thanh néi ngang k,,,=2).

Do khong cé hé thong ti€p dia ty nhién nén dién trd clia hé thdng ti€p dia nhan tao.

R,, = Ru =4 Q. Chon coc 11ép dia biing thép tron dai 1 = 2,5 m, duong kinh d = 6 cm
dbng sau cich mat ddith =0,75 m.

Chiéu sau trung binh clia coc by, =h + % =75+ 2%0 =200 cm;

Pién trd tiép xuc cha coc ti€p dia duge xdc dinh theo biéu thic

R, = NePo gq 20 1) Ay +]

n )=
2md d 2 4hy-!

_ 1,5.0,75 (In 2.250 N 1 In 4200 + 250
2.3,14.250 6 2 4.200-250

) =31,72 Q)

S¢ bo chon s6 lugng coc

— Rcuu — 31972

= =79 chonn=8coc
R

nlt
S6 coc nay dugc dong xung quanh tram bién dp theo chu vi
L=2(5+6)=22m

Khoang cdch trung binh gita cdc coc 1a 1, = L/n =22/8 =275 m; ty 18 [/l = = 2,75/2,5
=1,1

Tra dutng cong tmg vdi ty 1e 1,/1 = 1,1 va s8 Iugng coc 12 8, ta xdc dinh duge he so loi
dung clia edc coc tiép dia 1a 1, = 0,58 va clia thanh ndi 1a n,,, = 0,36 (bang 49.pl)[1]
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Chon thanh n&i tiép dia bang thép cé kich thude bxc = 50x6 cm. Dién trd tiép xdic clia
thanh n6i ngang

_ KagaPo 217207510 | 222007
" 2nL  bh 23142200 575

=11,03 Q

Dién trG thuc € cha thanh n6i c6 xét dén hé & lgi dung 1, 12

R,
we O3 5640

R'.=
nnga 0'36

nga

bién tr& can thi€t cha he thong tiép dia nhan tao c6 tinh dén dién wd cha thanh ndi
ngang ia

Roga-Rui 30,644

Rw=— = 0
R nga —Rn_l 30,64—4

S6 lugng coc chinh thie 1a

Rc . 31,72
n,= - =

= — = = 11,89 coc chon n,, = 12 coc.,
Noo-R'y 05846

Kiém tra do 6n dinh nhiét ca hé théng tiép dia

t o
Frw= 1) ‘%TL = 1232, —;’3 = 11,77 < S, = 50.3 = 150 mm?

:
Vay hé théng tiép dia thoa man vé diéu kién 6n dinh nhiét.
8. HACH TOAN CONG TRINH
Cac thi€t bi chinh xét dén trong hach todn cong trinh dugc liét ké trong bang 3.11.
* Téng gid thanh cong trinh 12 TV = 337,43 triéu déng;
* Téng gi4 thanh ¢6 tinh dén cong l4p dat
Vy =k,2V =1,1. 337,43 = 371,173 triéu dong

* (Gid thanh moét don vi cong suat dat

371,173
gd=Z‘i= 500 10%=1,856.10°d/kVA
Sd

Chi phi van hanh hang nam

Con = Kogne. Vs = 0,02.371,173. 10° = 7,42.10°d
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Bdng 3.11. Liét ke cac thi€t bi chinh va hach todn gid thanh

T Ten thiét bi Quy céch Ponvi | SSlong | Congl | V. 10
1 | Tram bién 4p 2. TM100/10 Csi 1 196,6.10° | 196.60
2 Cdu chay cao dp K-10 Bo i 23500 2.50
3 | Chong sét van RA10 Bo | 2000 2.00
4 | Daocdchly PB-10/400 Bo 1 1600 1,60
5 | Véthdien Cii 1 1000 1,00
6 | Cdphadp XLPE 95 m 110 153,72 16,91
7 | -nt- XLPE 10 m 154 46,76 7,20
8 | -n- XLPE 6 m 65 4228 2.75
9 | -nt- XLPE 4 m 60 25,34 1,52
10 | -ni- PVC-16 m 36 55.56 2.00
i1 | -nt- (2 pha) PVC-16 m 200 45.37 9.07
12 | -nt- (2 pha) PVC-10 m 150 40,24 6.04
13 | - (1 pha PVC-16 m 142 28,5 4,05
14 | Cdudao bo ! 850 0.85
15 | Aptomat 16ng SA403-H Cii 1 5500 5.50
16 | Aptémat tng SA403-H Cii 1 3500 3,50
17 | Aptomat nhanh EA103G Céi ] 3500 3.50
18 | -nt- ' EA103G Cii l 3500 3,50
19 | -nt- EA103G Céi 2 3500 7.00
20 | -nt- EAL03G Céi 4 3500 14,00
21 | -nt- EAS52G Céi 9 2400 21,60
22 | -nt- EAS52G Cii 2 2400 4,80
23 | Khéi deng tir TIME-211 Cii 6 2000 12,00
24 | Bién dong TKL-0.5 Bo 3 100 0.30
25 | Ampeké 0-200 A Céi 4 100 0.40
26 | Vonké 0-500 V Céi 10 110 1,10
27 | Cong o3 pha Cii 10 6 0.06

28 | déng thanh cdi M,50x6 kg 10 60 0,60
29 | St thanh céi Cii 9 50 0,45
30 | Bo gian tram Bo 3500 3,50
31 | Coc tiép dia D5.6 Coc 12 100 1,20
32 | Thanh n6i 50x6 M 22 15 0,33

Téng | 337,43
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He s6 sir dung vén dau tor va khau hao thist bi
Chi phi hao t6n dien nang

Ce = g AAy = 0,55.19398.33 = 10.67.10° d

1 |
:—+](, =—+0,036:0,[36
p T kh 10

(cdc gid trj kyey, va ki, 14y theo phu luc bang 5.pl [1])
* Téng chi phi quy déi
Ze=pVs +Cu+C,, = (0,136. 371,173+ 10,67 +7.42).10°= 68,57.10°d /nam.

* Tdng chi phi rén mot don vi dien nang

g= 426857 00 9704 anewn,
A 700179

9. PHAN TICH KINH TE TAI CHINH
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Trudc het ta xdc dinh san lugng dién ban ra & nim dau:

Ay =8, Ty = 159,19.3750 = 648825.42 kWh:
Luogng dién nang tén that:

AA, =AA%. A, =0,0277.648825,42 = 17972 kWh;
Dién nang mua vao:

Api=Ay,+AA, = 64882542 + 17972 = 666798 kWh:
Chi phi mua dién: 666,473

Cos = Agyy.Cr = 666798, 420. = 280,06.10°d, hay 279,92 tr.d.
D¢ don gidn ta 13y don vi tinh Ia trigu dong (tr.d.)
Doanh thu:

B = A, .c, =648825,42. 550 = 356,85 tr.d.
Chi phi van hanh hang nam:

Can=Kogu-Vy =0,02. 371,173 = 742 1r.d.



Chi phi khaw hao
Nam thi nht: Cy,, = kg, Vs = 0,036. 371,173 = 13,36 tr.d.
Téng chi phi khéng ké khau hao nam thif nhat.

C.omt = Gy + Cyy = (280,064=7,42) = 287,48 tr.d.
Déng tién truée thué

T, ;= By — Cypuns = (356,85- 287,48) = 69,38 tr.d.
Lai chiu thué:

nam thit nhat: L, = T\- Cy = 69,38 — 13,36 = 56,01 tr.d.
Thué lgi nice: t, =L,.s=56,01.0,15=84trd.
Téng chi phi todn bo:

Cy=Coy# Copyt Cuy + Ty, = 279,92 + 7,42+ 13,36 + 8,44 = 309,24 tr.d.
Dong tién sau thué:

T,=T, -, = 69,38 - 8.4 = 60,97 tr.d.

Hé s6 quy d6i P, = ! l 0.91;

0+ - (1+0,1)" B

Gia tri 1gi nhan quy v€ hién tai
L,=T,.B =6097. 091 = 5543 tr.d.
Téng chi phi quy vé hién tai
Cs,.By=309,24.0,91 = 281,13 tr.d.
Téng doanh thu quy vé hién tai
B..p,=356.85.091 =324 4] trd.
Tinh todn tuong tu cho cdc nam khdc, két qua ghi trong bang 3.12.
NPV =181,2urd
R =B/C =3198,61/2747.87 = 1,16;

Khii1= 17 thi NPV = 4,1 va khi 1 = 18 thit NPV =-13,66 do vay

NPV, 4,1

IRR = +
NPV, +|NPV,| 4,1+13,66

=17,23%
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Bdng 3.12. Két qua tinh toan phan tich kinh t& tai chinh cong trinh dién . (te.d)

S. Bién nang, 10°kWh
Nam | kVA AL10" | AL 10 | AAL 1O} C, C.en T, L,
1 2 3 4 5 6 7 8 9 10
0 371,17 | -371,17
1 [59.9 | 648,825 | 666.798 | 17,972 | 356,85 | 280,06 | 28748 | 6938 | 56.01
2 | 16440 | 670,758 | 689,338 | 18,580 | 368,92 | 289,52 | 29695 | 7197 | 58.61
3 | 169,60 | 692,691 | 711,878 | 19,188 | 380,98 | 29899 | 306.41 | 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 | 7976 | 66.40
6 | 18522 | 758,489 | 779,499 | 21,010 | 417.17 | 32739 | 33481 | 82,36 | 68.99
7 | 190,43 | 780,421 | 802,039 | 21,618 | 42923 | 336.86 | 34428 | 8495 | 71.59
8 | 195,63 | 802,354 | 824,579 | 22,225 | 441,29 | 346,32 | 353,75 | 87.55 | 74.19
9 | 200,84 | 824,287 | 847,119 | 22,833 | 45336 | 35579 | 36321 | 90,14 | 7678
10 | 206,04 | 846,220 | 869,660 | 23440 | 465,42 | 36526 | 372,68 | 9274 | 79.38
11 | 211,25 | 868,152 | 892,200 | 24,048 | 47748 | 37472 | 38215 | 9534 | 8197
12 | 216,45 | 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 | 10053 | 87.17
14 | 226,86 | 933,950 | 959,821 | 25870 | 513,67 | 403,12 | 41055 | 103,12 | 89.76
15 | 232,07 | 955,883 | 982,361 | 26,478 | 52574 | 412,59 | 420,02 | 10572 | 9236
(Tiép bing 3.12)
T, B
t Ly Cs T, p' Cs B B,p" T, (TP (=i | (=18
11 12 13 14 15 16 17 18 19
0 371,17 | 1,00 | 000 0,00 371,17 | 371,17 371,17
1 | 840 |30924 60,97 | 091 | 281,13 | 324,41 55,43 52,11 51,67
2 | 879 [319,10| 63,18 | 0,83 | 263,72 | 304.89 52,21 46,15 45,37
3 | 9.18 | 32896 6539 | 075 | 247,15 | 286,24 49,13 40,83 39.80
4 | 9,57 | 33881 | 67,59 | 0,68 | 231,41 | 26845 46,17 36,07 34,86
5 | 996 | 34867 | 69,80 | 062 | 216,50 | 251.54 43,34 31,84 30,51
6 | 10,35 | 358,52 | 72,01 | 056 | 202,38 | 23548 40,65 28,07 26.67
7 | 1074 | 368,38 | 7421 | 0,51 | 189.04 | 22026 38,08 24,73 23,30
8 | 11,13 | 37824 | 76,42 | 047 | 17645 | 20587 35,65 21,76 20,33
9 | 11,52 | 388,09 | 78,63 | 042 | 164,59 | 192,27 33,35 19,14 17,73
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Bang 3.12. (1iép theo)

10 1191 | 397,95 80,83 0.39 153,43 176.44 31,16 16,82 15,44
Il 12,30 | 407.81 83.04 0,35 14203 167.36 29.11 14,77 13.45
12 1269 | 417,66 | 8525 | 0,32 133,08 155,98 27,16 12,96 11,70
13 13,07 | 427,52 | 8745 0,29 123,84 145,30 25,33 11,36 10,17
14 | 1346 | 437,37 | 89,66 0,26 115,17 135,27 23,61 9,95 - 384
15 | 13,85 | 447,23 | 91,87 0,24 107,06 125,86 21,99 8,72 7.67
)3 274787 | 319861 | 181.20 4,10 -13,66
]
Khit, =8thi NPV = > T,B'=-10,51 r.d
1=01
Y
vakhit=9thi NPV=> T,f' =228 wd.
1={
Thoi gian thu héi von
n
-3 T,p
Zﬂ : 10,51
T=t_+ =8+ = 8,32 nam

e 22.8+10,51

D T+ TP

1=0 1={}

Bdng 3.13. Cic chi tiéu kinh t€ 1ai chinh co ban ciia ¢ong trinh dién
NPV IRR B/C T
1812 tr.d. 17,23 % 1,16 8,32 nam

K&t luan: T4t ca cac chi tiéu k¥ thuat cia mang dién déu dam bdo yéu clu thi€t ké. Dy

4n c6 muc dich chit y&u 12 phue vu cho nhu cdu sinh hoat ciia nhan dan. Bén canh dé c6 thé nhan
thdy 13 dy 4n mang lai hi¢u qua kinh t€ véi t6ng von ddu tu 1a 371,17 triéu ddng s€ duge thu hdi

trong khodng thdi gian 8,32 nam. Céc chi tiéu kinh t& i chinh co ban dugc biéu thj trong bang

9.2 cho thay du dn hoan toan ¢ thé chdp nhan dige.
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Chuong 1- Phu tai
1.1. P, = 3936 kW;
1.2. P"=7274 kW; P*= 147,73 kW,

PAP SO

1.3. Phuong phdp k. P, = 50,55 kW;

P, = 147.73 kW,

Phuong phap k.y: P, = 54,91 kW; sai s6 giita 2 phuong ppdp s = 8,6%

1.4. P°=7,89kW; P'= 153kW: P, = 15,3 kW:

1.5. Py = 81,6 kW, P, = 190,75 kW,

1.6.§5,=39,58; S, =31,38 va §;,,, =90, kVA

1.7.P, = 122,21 kW; §, = 135,79 kVA

1.8.P, = 8341 kW S, =110,92 kVA; Q,=73,12kVAr

1.9. P, =358,46 kW; §, = 398,28 kVA; Q,=173,61 kVAr

1.10. A=796,87 +81.t; r=0,99; t=1844>1,,, =54

1.11. A =461 + 370,28.t + 2,29.¢

1.12. A = (358,07 + 258,29.t + 4,66.1).10°’k Wh;

Bang s6 ligu vé khoang tin ¢y cha du bao

Sai s8 dur bdo

Khoang tin cdy clia dién ning du bdo, kWh

Nam tt kWh Tuong déi Tinh todn Gioi han dudi | Gidi han trén
5 5% Aghie Ay A
2005 1 1598861 0578212 2765.18 271721417 2813.146
2006 2 18,04073 0,569%64 3165.24 3111,11782 3219,362
2007 3 | 20,13147 0.563926 3569.88 3509.48559 3630,274
2008 4 | 22,24995 0.55917 3979.1 3912,35015 404585
2009 5 | 24.38894 0.55519 43929 4319,73317 4466,067

1.13. A =1,016 + 1,534.X; r=0,976; g,=0,161 < 0,2 dam bao dé tin cay.
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_ 2626200
875.4 + 2124,6.¢ """

1.14. P, . sai 86 §% = 7,28%; Pyys = 1684,48 W/ho

Chuong 2- Tinh toan kinh té — k¥ thuat
2.1. Z,=1853.10°d; Z, = 1741,07.10° d&; T = 12,47 nhir vay phuong 4n 2 kinh t&€ hon.

22. Zs, =285795.10% Zs,=2870,57. 10°d, tuy nhiénsyu chénh léch AZ = 0,4% do d6 c6 the
coi 2 phuong dn twong duong nhau vé kinh t&

23. Zs,=145586.10°% Zs, =1573,25. 10°d, suchénh léch AZ = 8,06% do d6 c6 thé néi
phuong 4n 1 kinh &€ hon
24, a,g=161.23d/kWh;
b‘
200 | g- 4/kWh

180

N
160 : \

140 I

120

0 2000 4000 6000 8000 Twh

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°d/kVA

m =22,54.10°d; n=0,136.10°4/kVA

ju = 1,06 A/mm?

V = (43,66 + 0,79.F).10% j.= 0,87A/mm’

2.02. V= (25,44 + 0244 F).10% j, = 0,49A/mm>
U,=2777kV chonU=22kV

NPV =42510. 10°d. B/C = 1,39; IRR =31,69; T =2,22 nam.
Chuong 3- Mang dién
31:R=1393Q;X=1648Q
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3.2:R=7.88Q; X = 11.55Q
33:R=21Q:X=3450; B=21255S,

3.4:R = 19,950 ; X = 39,88Q; B= 256,78 S:

3.5:R=2707Q; X =72,07C: B=39692 S; G =31,333.10° S;
3.6:R=28,77Q; X = 62,840; B=337.82 S; G =4334,86 S:
3.7. % = 0,331

3.8:R=1,36Q;X=11410;B=2023.10°S; G =19,56.10° §;

39 R, =R; =R, = 10,670 ; X, = 209,85; X, = 122,01; X, =4.88 O; B = 23,56.10° S;
G=239.10°S;

310: R, =R, = 1,980 ; R, =222 0; X, = 56,87; X, = -1,32; X, =133,060; B=13,23.10"§
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,y = 277,73 V; AU, = 282,23 V; AU, = 284,35 V AU = 566,58V

AU% = 5,67%

3.14. AU = 9,1 V; AU, % = 4,1%

315. AU =265V, AU, % = 1,2%

3.16: AUg, = 454,62 V; AU% = 4,55%

3.17: AP=7,02kW: AQ=8,5kVAr; AA = 24704 kWh

3.18: AP = 1264,88 kW; AQ =4186 kVAr; AA = 95,8 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 phép - hao tén dién 4p cho phép: F = 94,1 mm? chon day A-95;
Phuong phédp 2- chi phi kim loai mau cye tiéu: F,, = 94 mm? chon day A-95;

F,. =61,3mm’ chon day A-70

Phuong phdp 3- phan nhénh: F,, = 104 mm? chon day A-95; F,. = 61 mm?

chon day A-70
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Phuong phép 4- mat do dong dién 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 ACQ-150; F, = 44,3 mm’ chon day AC-50
3, 25. F,, = 145,73mm? chon day ACO-150; F,5 = 94,41 mm® chon AC-95;

F,c = 46,62 mm? chon day AC-50
3.26. F = 33,53mm? chon day M-35;
Fyx =28,69 mm? chon diy A-35; Fap = 7,26 mm’ chon A-10; F.c= 5,94 mm’ chon day A-6
3.28. AU = 24.75% |
Chuong 4 -Trani bién ap
4.1. X=30,84 Y=2845km;
4.2.X=0,32 Y =035k
4. 3, Chon 2 mdy bién 4p cong suit 2 x 250 kVA v6i téng chi phi tinh todn Z=48,08.10° d/nam;
4.4, Chon 2 mdy bién 4p cong sudt 2 x 180 kVA v6i tong chi phi tinh todn
Z = 31,97 .10° d/ndm;

4.5. Chon 2 mdy bién 4p ‘COIlg sudt 2 x 180 kVA véi téng chi phi quy vé hién tai PVC =
186,41.10° d.

4.6. Chon 2 may bién 4p cong sudt 2 x 250 kVA vdi t8ng chi phi quy vé hién tai PVC =
256,39.10° d.

Chuong 5 — Tinh toin ngin mach

51. 18y = 1468 kA; iy, =2.534 kA, I, = 1,338 kA; 5, =292,495 MVA
I‘,fz’ = 1,485 kA; i,,=2,352 kA; I, = 1,506 kA; 5, =56,57T5 MVA.

5.2. 11V =9,85kA; iy, =25074kA; I, =14972KkA; S, =179,135 MVA

53 110 = 1,506 kA; iy, = 3,839 kA; L, = 2,289 kKA: §,, =299.91 MVA
I = 1,677 kA; i, =4275kA; I, =2,548 kA; §, = 18,295 MVA.

54. 1V =437kA; iy = 11,124 kA; 1, = 6,642 kA; S, =79,437 MVA
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5.5. I =3.05KA; iy =7.75kA; I, =4,63KA; S, = 55,39 MVA
56. 1" =0357TkA: iy =0907kA; L, =0,542 kA; S, = 71,035 MVA
57. 17 =51 KA; iy = 13kA; I, = 775 kA: S, = 92,746 MVA
58.a 1) =0,15kA; I =029kA;
b, 1) =0.154kA: 1) =329ka,
59. 9, =36KkA; S,=717MVA
1%, =49KkA; S, =103 MVA
1%, =049 kA; S,,=104 MVA
5.10. I}” =0845KkA; iy = 1,434 kA; [, =0921 kA; §, = 0,556 MVA
Dong ngdn mach 1 pha /(=79 A
501 17 = 1,104 KA; 1y = 1,874 kA; L, = 12KA; S.=0.727 MVA
Dong nginmach 1 pha 7= 7494
512, 17220644 A; i, = 35033 A: I, =225KA; S, = 136 kVA
Dong nganmach 1 pha I"=604
Chuong 6 ~ Chon thiét bj 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?,
Frm=18,25< 70mm’; F,,,=82,03 < 300mm* o, = 635,4 <700 kG/cm?
6.3. I,.=158 A, Chon cdp ddng tiét dién 35 mm?; F,, = 10,83 mm?
6.4. May cit ddu BM-35 va dao cdch ly PHO(3)-35/630
6.5. Xua=0,12; Upy =35kV; L, = 1,5kA
6.6.1,, = 13,97 kA; I, = 108 kA;
Miy cat BMII-10; dao cich ly PBP(3)-0-10/2000;
Thanh cdi déng 10 kV F = 50x5 mm?; Thdnh c4i déng 0,4 kV F = 50x6 mm?;
Sit 4 OdD-10-750
Bi¢n dong 10 kV loai TBOM-10; bién dong 0,4 kV loai TKM-0,5

Aptomat loai ABMIOH ¢6 I, = 1000 A
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6.7. F, = 225 mm" chon thanh cdi nhom [0 kV kich thude 50x6 mm?;

Lyc tinh todn f = 27,17 kG, cheon st dd O¢-10-375

Miy cat: I, = 118,77 A, B, = 116,9 kA.¢

BMT'-10; dao cdch ly PBP(3)-0-10/2000;

Bién dong 10 kV loai 4MA72

6.8. L[,=274 Achonciuchay I1P-2¢c6 [, =350 A:

a. Cdu chay bao v¢ duge day cdp, vidong 1155 < I .= 15A

b. Cau chay khong bio v¢ duge day cdp. vi 437.5 > I.= 150A.

Dong khai dong I, = 431,11A: Chon aptomat SA603-H clia Nhat c6 [, = 500A
hoac aptémat A3144 cia Nga cd [, = 600A.

Churong 7 — Bao vé role

71 Tawe=7 A: Ly = 280 A K\, = 2,98;

i
720 Toe =7 A Ly = 84040k, = 1,60;
7.3, L= 105 A L = 210A:
74 Lo =256 A5 L = 5124;
7.5. Bao vé dong cuc dai: ;.. =7 A; L0, = 874A; k,, = 2.35:
Bio vé¢ cAt nhanh:  1,,,=23 A; [y v = 2760A; Dong ngin mach t5i thidu

[, =552 kA;

7.6. Bao ve dong cue dai: La.=5 A Tgo = 400A; k, = 3.39
Bao vé ciat nhanh:  1,,,.,=23,5 A; [, = | 880A;
Dong ngin mach 161 thiéu 1, = 3,76 kA;
7.7.
Tham s tinh toan Ky hiéu Bdo vé | Bao veé 2 Bao vé 3
Hé sd bién dong, n, 40 30 120
Dong khoi dong cua role | 5.49 5.15 7
Dong dat cia role I, 5.5 5.3 7
Dong kd thuc 1€ clia bio vé Lo 220 440 840
Do nhay k,, 7.67 5.5 32
Thai gian tdc dong, s Ty 0.57 1.0 1.43

Iy, =7.48 kA; L. =208 KA; L= T7A; Lia e = 560A, k=323,

29- RTCH
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l.=22438 <1, =400
L,=97 kA L, = L3 KA; L, =23 A Ly, = 1B40A;
k,, = 2 d61 v6i dong ngan mach I, = 3,68 kA; [, =291 <1, 5 =400
7.10., L= 1 A; Iy, 5 = 80A: k,, = 9.47;
7L, Tewe =45 A Ly = 720A: k,, = 2,59,
7.12, lewe= 7.9 A; Ta = 3464 Ak, = 3,385
TA3, L= 16 A; Ly oy = 1847.52 A; k,, = 3,26;
7.14, Bao vé so léch mdy phat: I,,,.= 12,5 A; I, , = 288,67 A; k,;, = 5,57,
Bao vé mdy bign 4p: - So lech: Ti.= 1,3 A L,y =450 As k,, = 2,69
o =lvong.
- Cat nhanh: : I,.=06 A; Ly = 1800 A;
-Quatair: Igg= 1.2 Al =360 A;
Bao vé mdy bién 4p tr ding: dong khoi dong clia cdu chay Ly o= 7 A;
Chuong 8 —Bao vé chéng qua dién ap
81, r,=822m
8.2, r,=79Tm
83, 1r,=903m;2b,=11,82m; hy,=22m
8.4, r,=7,03m; 2b, =7,62m; h,=30,69m
8.5, Phuong dn | ¢dn xay dung cot thu 16i véi chiéu cao 12 h=21,55m;
Phuong dn 2 xay dung 2 cot thu 16i ngay trén cdc thiét bi ¢in bao vé do do6
chiéu caocan thificiacd 2 cotthuléichilah=2x725=145 <21,55m
Viy phuong dn 2 ¢o hiéu qua cao hon
8.6, Pa.l can xay dymg cot thu 161 v&i chiducaola h = 35,18 m;

Pa.2 xay dung 2 c6t thu 16i ngay trén cdc thiét bi cin bao vé¢ do d6 chiéu cao can thiét cla
ca2cotthuloichilah=2x748=1496 <3518 m

Vay phuong dn 2 ¢é hiéu qua cao hon
8.7. Pa.l Ding 4 cot thu 16i dat & 4 géc chiéu cao mdi ¢t h =3 m so v6i bé mat
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néc nha: r, =2,57m; hy, =20,07; by, =21.91: b, =0,12: b, =2m:;hs =12 m
Pa.2 Dung 6 cot thu 16i cao 1,5 m xay dyng theo 2 diy:
r,=132m: h, =20,14;h,;; =21,6:b, =021 b,=065m; hy =9.6 m
Vay phuong an 2 ¢6 hi¢u qua kinh t& cao hon
8.8, r,=352m; h, = 20,35; hy; = 20,41: b,, = 2.94; b,, = 2,97 m ; khong thé bao vé
an toan vi ving bao vé khong duge phi kin
8.9, Néu dimg 1 day chong sét thi cin phai treo cao h = 20,8 m;
néu diing 2 day thi chifu cao treo day 14 16,9 m
Chuong 9 — Nang cao CLD
9.1, Xéc suat chat lwgng p.= 0,987, thoi gian chat lugng: t = 23,69 h,
9.2, a, Xac sudt chat huong p,=0,639: thdi gian chat lugng: t= 15,33 h.
b, Xdc suat chat lugng p.= 0,342; thdi gian chat lugng: t = 8,22 h.
9.3, Xac suat chat luong p,= 0,656; thai gian chat lugng: 1= 15,75 h.
9.4, Xic suat chat lugng p.= 0,441; thoi gian chat luong: 1= 10,56 h.
9.5, AU=2495V:p,=0.232
9.6, AU =25,66V,; p,=0,307
9.7, kigy = 2,82%:; Ky = 0,75%:
9.8, K = 2,81%; Ky, = 3,37%;
9.9, ke = 11,5%: ki, = 16%
9.10, ky4=23,1%
9.1, U, = 111.97kV; U,% = - 2,63% chon nac - 2,5%
9.12, U, =36,15kV; U,.% = 3,3% chon nic + 2,5%
913, E=5%
9.14, E=2,5%
9.15, E=5%
9.16, Q.= 74,09 kVAr, chon tu bi tinh loai KKY-0,38-1 c6 Q = 80 kVAr;
9.17, Q; =204 kVAr, chon 7 tu bar doc loai KTIM 0,6-12,5-1 mic song song trén
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mdi pha vé6i dién trg tong hop clia bo tula X =2,69 Q
9.18, a. AU = 30,6%; b, AU =21.57%; c, AU = 21.85%; p,= DDTC
Chuong 10 - Do tin cay cung cap dién

10.1, p=0.526;,q=0474: 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
Xdc suat 0.9500 0.0214 0.0274 0.0006
10.4, I, =0,039 :

10, 5.J,=0.05; A, =94883.23 kWh;
10.6. Y, =0,294.10% Y, = 20,07.10% Y, = 0,203.10%; Yy =20,567.10°d.;
10.7. Pt | co cidu phan doan sau diém niit 1; hiéu qua phan doan E,=1615,36.10'd;
hiéu qua kinh t& E,, = 60.36. 10°d.
Chuong 11 — Ché dd lam viéc kinh té
11.1, AP =16,52 kW
11.2, AP =601 kW;
11.3, AA, = 62,8 kWh; AA, =635,1 kWh; AA, =732 kWh; s =3,66%

114, AA, = 204,62 kWh; AA, = 307,48 kWh; AA = 123,57 KWh; AAL = 635,07, AA % =
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, Q.- =79,45 kVAr;

11.8, Qc=45kVAr

11.9, Q, =43,54kVAr; chon tu ¢6 cong suat Q- =40 kVAr

11.10, Q,, =42 kVArn Q. =7.8kVAr: chontu Qg =40kVAr Qg = 10kVAr;

11.11, Q, = T7.34 kKVAr, Q= 46.25 kVAr: Q,; = 26,40 kVAr.
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11.12. AK =1345,57.107 d.

11.13. P, = 34526 MW: P, = 304.74 MW: T = 50,41.10%/h;

11.14.
I T8 may 1 2 3 4 s
P. MW 90,028 77.593 83.904 98.476 | 350
7. 10° d/h 11776 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 — K§ thuat chiéu sing

12.1.
12.2.
12.3.
12.4.
12.5.
12.6.
12.7.
12.8.

12.9.

[, = 6432 Ix; E,=34,021x; L,=8,12 cd/im’; [, = 2600 cd/m’
E, =561x E,=31.261x L, =746 cd/m?; [, = 124522 cd/m’
E, = 528,54 Ix; E,=82,791x; L, = 17,32 cd/m?;
E,=95,511x; E, = 131x; L, =269 cd/m?

E,=4792 Ix; E,= 32,77 Ix:

E,=81391x; E, =51,61x

E,= 78,05 Ix; E, = 52,91 Ix;

E,=9087 Ix; [, = 5554 1x;

E, = 90,63 Ix; E, = 57,39 Ix;

12.10.E,=74,68 Ix; E,=5438 Ix;

Chuong 13 — An toan dién

13.1.
13.2,

I, = 146,67 mA
I, =973 mA

Mg

R, = 18,6k
I, =23,66 mA

ng

a, I,

= 19,13 mA, b, 33,13 mA

R, =353,28 Q, S6coc n=20,F,, =86 mm’
R, =36,678, S§cocn=5,F,, =86 mm’
U,.,= 40,18 V, U,, = 100,45V, X = 0,23 k.
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PHU LUC

Bdng 1.pl.BT. Gid tri hé s tham gia vao cuc dal k', clia cac ph tat

—

Phu tii

T
i

Cue dal ngay

Cue dar dém

P San xuat 0.8+1 04+00 |
. | . —
S howt 0.3 + 0.4 _oTer
Chigu sing | 0.5+0.7 | 0.9+1 ‘l
Beng 2. pl.BT. Diéukién d¢ xdc dinh ny,
Ko 02 | 03 0.4 0.3 0.6 07 | o038 >038
k. i 3 35 1 4 51 65 | 8 10 K" g.han
Bang 3.pl. BT. Gid tri hé s6 cong suat cosep phu thuoe vio ty I¢ PP
poyp <0.35 0.6 085 1,15 1.4 >4
cosp” 0.9 0.88 0.83 0.78 0.76 0rn
cos’ 0.94 0.91 0.89 0.85 0.80 0T
Bang 4.pl.BT. Gidaricuahg so C
Hé théng dién dp lui Vit ligu
: Bong Nhom
380/220 Ba pha ¢¢ day trung tinh g3 30
3807220 Hai pha cé day trung tinh 3 22
220 Ba pha 28 10.5
220 Mat pha hoac mang mot chiéu 14 8.3 |
I . —
| 220/127 Ba pha ¢ diy trung tinh 28 : 16.5 :
Bdng 5.pl.BT. Gii tri cta hé s6 o phu thude vao ciu triic cua mang dién
He thdng dién dp Nhanh re Gidincua o
3 pha cd trung tinh 1 pha 1.85 ;
3 pha caé trung tinh 2 pha .39 ;
| 2 pha €6 trung tinh 1 phia 1,33 i
3 pha khéng day trung tinh 2 pha L3 :




Bdng 6. pl. BT. Giil tri cuia hé $6 xung kich phu thudc vio ty s6 X/R

xk ] 23] a s T s Tl s 2] 0 | I
h;;k 103 | 12 | 137 | 148 | 156 S5 | 1ss | 191 | 193 | 193 | 193 HE
Bang 7. pl.BT. Cic hé sk, va g, phu thuoe vio vi tri ngan mach
L Noi xiy ra ngin mach L k., Yo
_ii)a"iu ra clia mdy phit cue 16i _ 1.95 1.68
i Dau ra ctia may phit co cudn can ”] ‘H._ B "*—1%
Bau ra clia mdy phdt cuc an ) ) ml.‘)l .63
Trong mang dién cao dp - _ 1"‘8 1.52
Sau mdy bicn dp tiéu thy cong suat: Q30+ 1000 KV A : 1.3 I.U‘)_“
100 < 560 It 1w |
—]\-1;1115; dién ha ap i 1.2 1.00
Bdng 8.pl.BT. Giit tri cha hé s6 C, cla mot 86 vad ligu cho trong bing sau
T Vit licu 0,20,C 0, ¢ |
I | Thanh din déng (Cu) 70 300 171
: ” 2 | Thanh dan nhom (Al 70 2()_0 88
3| Cip 5i Al cach dien gidy 63 200 x;—
4 | Cip l5i Al va cdch dien polyvinhin 55 150 ____?_5_ ” |
- 5 Cap o1 Al va cich dign polyetylen 63 200 J
6 | Cip 151 dong 63 200 159 |
Bang 9.pLBT. Gid tri mat do dong di¢n Kinh t& j,, cia cic loai vat licu din
IES -  TheigianTy b
Var ligu
' < 3000 3000 + 5000 = 5000
1 Thanh dan nhém A hoac AC t.3 I I
_2 Cip 161 nhom 1.6 1.4 1.2
3| Ciip 151 dong 3.5 3.1 ,Z' 27
4 Thanh c}(")ng ) 2.5 2_1 : IS o
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Bang 10.pl. BT. Nhiét do cho phép ctia 15t cdp phu thuoc vio dién dp

Bien dp: (kV) <1 3 6 10 20 35
Nhiét do cho phép t 0'C 80 75 65 60 35 50
Bang 11.pl.BT. "Gii tr1 ting suat cho phép cua vat ligu dan di¢n
Vat li¢u Dong AT Nhom ATT Nhom AT Thép I’
&,y kG/em® 1400 900 | 700 1600 |
Bdng 12.pl.BT. Gia tri cla hé 56 o, phu thuée vio ché dd mo miy dong co
Pac diem khai dong ! Nang né Ngan han | Nhe ;
Gid trr cua oy, 1.6 2 2.5 !

Bdng 13.pL.BT. Gii urj cua boi 56 dong dién cho phép k.,

Mang dién cian bido vé qud tai

Mang dién
khong can

Gid trr dong dién khéi dong cia Diy cdch dien cao su f Cip bio vE AU
e ol R - g . A0 vE qui
thiét b1 bao v . T ) cach .
' Noi dat ¢6 nguy co Naoi dlat binh dicn | tal :
L, hoa hoan | thudmg | giay ! :
Dang dinh nuwic day chay 1.25 | ! 0.3
Dong kd cua Apl. chi ¢6 bo phan 1.25 1 i 0.22
tdc dong nhanh
Déng d.mife ciia mae bao vé khong I ' 1 l 1
diéu chinh
I, cUa moc bao v¢ ¢d didu chinh 1.0 1.0 0.8 .60
phu thuée nguoe
Bdng I4.pl BT. Gid tri gia ting dién dp khi dat tu bi 0.4 kV
BA 35/10 kV Puimg day
Cac phan ur bién & khang cua cic . e P ) y
' — "G Tac phi N, R
phin (i X, Q V.5 Cdc phan X. Qfkin V5 ki |
1
(1) {(2) (3} (< (3) {6) }
1000 KVA 78.3 0.64 04KV 0.3 21
1600 49,1 0.4 6 0,38 0.4
2500 315 0.26 1o .38 0.038
4000 228 0.19 35 0.4 00033 |
6300 14,5 0.12 Cip
BA 10/0.4 04 0.06 4.2

457



Bang 14.pl.BT (uép theo)

(1) (2) (3) (4) (3) (0
100 40.5 4.1 10 0.08 0,003
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 cdy cla cdc phan tir mang dién (théi gian 1 nam)
Lkm dkng day kV | BatG BATT 1:bi phn
; phat
Phin
r 110 35 I 04 cip04 | 11635 3 1y | 3 10y T MC
10 | o4 | 0a | o4 |
A0t | 0| B 0 130 | ® 0 | % | 15| 0 %0 6 | 7
th 6 12 12 12 165 | 150 o 100 15 4 8
Bdng 16.pLBT. Cic chi tiéu kinh (€ cla co cin phan doan
Chi tien Co cau phan doan |
kinh 1& .
e BMHA 1015 BMHAIGEO BC103208 | BCI0GI2S Tu K-36
V. 10°d 6395 7485 6630 7545 11050
C. 10'd 682 357 700 660 976
z. 10%d 1450 1555 1500 1566 2300
Bdng 17.pL.BT. Suit thdi gian mat dién ding tri cua cac phin i mang dicn
Puong day. h/km.nam Team b dp. Iam
110 kV 35 kV 1022 kV 04 kV T.(3 TT
0.5 0.55 0.6 2.5 12 24
Bdng 18.pL. BT. D6 roi yéu cdu clia mot s6 dia diém chidu sang
Noi thit chiéu sdng E,.. Ix Noi thai chiéu sdng E. Ix
Van phong [530+200 Phéng doc 200250
Phong thiét ke, vé 250300 Giang dudng 200+250
Phong cha 100=150 Nha xudng 50+100
Hanh lang. cau thang 50=100 Nha bép- 50+100

458



Bdng 19.p1.BT. D0 roi yéu cidu {Theo AFFE - Hoi chiéu sdng Phdp)

| L.oal chiéu sang : E.. Ix Loai cong viéc ho-a_ic i:uoe_tl dong
§
Chung. noi hoat dong 20+30 Tai thidu cho 161 di bén ngoii
gidn doan 30-45 San vi kho
50-75 Bai xe. {61 di, hanh lang
100 Bén cing. bén xe. noi boc dg hang
150 Cura hang
Chung. noi lam vige lién 200 T'a1 thiéu khi phai nhin chi tiét.
e 300 Ca khi tho. doc. viét
300 Co khi trung binh. ddnh may. in
750 Phéng ve
| Y000 Co khi tinh. cham khic. <o sinh mau

Z 10°%d/km

0 20 40 60 80 100

Hinh {.pl. Biéu d& chi phi tinh todn cia dudng day 10 kV.
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Hinh 2.pl. Biéu d6 chi phi tinh todn cia duimg day 22 kV.
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Hink 3.pl. Biéu d6 chi phi tinh todn cla dutng day 35 kV.
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Hinh 4.pl. Bi¢u dé chi phi tinh todn cha duong day hadp 038 kV.
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